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Table ES-1. Summary of the Results of Remediation Process Path Assessment. Page 1 of 4 

Recommended Actions 
Waste Management 

ERA IRM LFI RA RI OPS Remarks Unit Name or Unplanned Release Site 

lllllllllllillljlill:\tliilillil(:jl!il %{%%I ii 'ifiC1li!))lWJit ::::;:::::::::::::::::::::::::;:::::::;: 

r 216-S-1 & -2 Crib I X X I X RARA-Collapse Potential 

216-S-5 Crib X X 

216-S-6 Crib X X 

216-S-7 Crib X X X RARA-Collapse Potential 

2, 16-S-9 Crib X X 

216-S-13 Crib X X I I I X I RARA-Collapse Potential 
t1 

216-S-20 Crib X X X RARA-Collapse Potential 0 

rn t1 t!! 
216-S-22 Crib X X g,~ ~ 

I I ..... t:c \0 
PJ 216-S-23 Crib X X ..... 

I 

216-S-25 Crib 

I I 

X 

I 

X 

I I I 

X 

I 

WMP-Active I ~ 

216-S-26 Crib X X X WMP-Active 

216-S-3 French Drain X X 

216-S-lOP Pond X X 

216-S-ll Pond X X 

216-S-15 Pond X X 

216-S-16P Pond X X 

WH C(SPLANT)/09-12-92/03138T 
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Table ES-1. Summary of the Results of Remediation Process Path Assessment. Page 2 of 4 

Recommended Actions 
Waste Management 

Unit Name or Unplanned Release Site ERA IRM LFI RA RI OPS Remarks 

216-S-17 Pond X X 

216-S-19 Pond X X 

216-S-lOD Ditch X X 

216-S-16D Ditch X X 

216-U-9 Ditch X X 

216-S-8 Trench X 

216-S-12 Trench X ~ 

216-S-14 Trench 

216-S-18 Trench 

0 
X ~t!! 
X ~~ 

I 
t,j \0 -I 
~ 

2607-W6 Septic Tan.le X 

2607-WZ Septic Tan.le X 

Sanitary Crib X 

216-S-172 Control Structure X X 

2904-S-160 Control Structure X X 

2904-S-170 Control Structure X X 

2904-S-172 Control Structure X X 

WHC(SPLANnt09-12-92/03138T 
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Table FS-1. Summary of the Results.of Remediation Process Path Assessment. Page 3 of 4 

Recommended Actions 
Waste Management 

Unit Name or Unplanned Release Site ERA IRM LFI RA RI OPS Remarks 

~ 
0 

~ 
UN-200-W-32 Unplanned Release X ~~ 

""'3 UN-200-W-34 Unplanned Release X ~ ~ 
I t,;:I \0 -(') 

,_. 
UN-200-W-35 Unplanned Release X I 

~ 
UN-200-W-41 Unplanned Release X 

UN-200-W-42 Unplanned Release X 

UN-200-W-43 Unplanned Release X 

UN-200-W-52 Unplanned Release X 

UN-200-W-56 Unplanned Release X 

UN-200-W-61 Unplanned Release X 

UN-200-W-69 Unplanned Release X 

UN-200-W-83 Unplanned Release X 

WHC(SPLANT)/09-12-92/03138T 



~ 
~ 

I ..... 
0. 

2 I.. J O ~ 

Table ES-1. Summary of the Results of Remediation Process Path Assessment. 

Recommended Actions 
Waste Management 

Unit Name or Unplanned Release Site ERA IRM LFI 

UN-200-W-108 Unplanned Release 

UN-200-W-109 Unplanned Release 

UN-200-W-116 Unplanned Release 

UN-200-W-123 Unplanned Release 

UN-200-W-127 Unplanned Release 

UN-216-W-30 Unplanned Release 

Key: 
ERA = Expedited Response Action IRM 
RI = Remedial Investigation/Feasibility Study OPS = 

(RCRA Facility Investigation/Corrective Measures Study) RARA = 
LFI = Limited Field Investigation WMP 
RA = Risk Assessment 

WHC(SPLANT)/09-12-92/03138T 

RA RI OPS 

X 

X 

X 

X 

X 

X 

= Interim Remedial Measure 
Operational Programs 
Radiation Area Reduction Action Program 
= Waste Management Program 

Page 4 of 4 
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Table ES-2. S Plant Aggregate Area Data Evaluation Decision Matrix. Page 1 of 3 

LFI Final 
ERA Evaluation Poth IRM Evaluation Poth Poth Ranody 

Wulo Manaccmcnt Unit Hish 
J11nERA TcclmoloSY """"'"" Opcrotioool Priority Dota No ~ ColJoct Dota 
Juotlliod7 R.cloue7 Pathway? Quantity? Conoeruotion7 Available? ~ 7 Procnmo7 7 Adoqlalo7 ~7 Dota Adoqlat,, 

.......... ·. :····· .·. . r>· ... · .. .. . ·••······ ,. t . ··•:•.•.·-• .. - ·•···. ·••···· . , · J::t It:it'if<?3\It%>:@,y tt ,J tf:ft:JJ:[t .:. ........ ··.•·••·• iii ·f•••··.:::....... ··.· : Cni,o and l>rolm >.:.: .. , · ·•·· .·.··•·· 

21~1 & -2Crib y y y y y y N y y N y 

21~S Cnl> y y N . y N y 

21~ Cnl> y y N . y N . y 

21 6-S-7 Cnl> y y y y y y N y y y y . 

216-S-9 Cnl> y y N . y N y 

21~13 Cnl> y y y y y y N y N"' N . y 

21~20 Cnl> y y y y y y N y y N . y . 

21 ~ 22 Cnl> y y N . . N"' N . y 

21~23 Cnl> y y N . N"' N y 

216-S-25 Cnl> y y y y y y N y y N . y . 

21 ~ 26 Cnl> y y y y y y N y y N . y . 

21~3 f..,.,..i,Droln y y N y N . y 

I , , ;::.f ::::t::::::::: ti< . ;I . .· ;::iii>~~: !, i :: r: :::::r :: :: Jt:J ::::ttJ::'I {:(({?,?( -
.... . 

21~10P Pond y y N y N y 

216-S-11 Pond y y N . y N y 

21~1S Pond y y N y N y . 

21~16P Pond y y N y N y 

21~17 Pond y y N y N . y 

21~19 Pond y y N N"' N . y 

216-S-IOD Ditch y y y y y y N y y N . y 

216-S-16D Ditch y y N y N y 

WH C(SPLANT)/09-12-92/03 138T 



Wuto Mami,cm:ot Unit 

lomERA 
J1»tifiod1 

216-U-9 Ditch y 

216-S-8 T ra>ch y 

216-S-12 Tra>ch y 

216-S-14 Tra>ch y 

216-S-18 Tra>ch y 

~ 
'""3 
I 216-S-l 72 Coot. Struct. N N 

0-
291M-S-l 60 Coot. Struct. y 

291M-S-l'l0 C011t. Struct. y 

291M-S-171 Coot. SUuct. N 
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Table FS-2. S Plant Aggregate Area Data Evaluation Decision Matrix. 

ERA Evaluation Path 1RM Evaluation Path 

Hi&h 
Tccbnol<>CY Advcroe Opentional Priority Data No Ad,,,ono 

Rtlcue1 Pathwoy'I Q,m.ity'I Concemntion1 Available? Cor.,quc,,oc,o1 J>rosnm,1 1 ~1 c--1 

y N y N 

y N N 

y N N 

y N N 

y N N 

N"' N 

y N y N 

y N y N 

. N"' N 

Page 2 of 3 

Colloct 

Data 

y 

y 

y 

y 

y 

Final 

llcmody 

Data 
Adequate 

N 

N 

N 

N 

0 
0 

0 t!! a~ 
0:, \0 -I 
~ 
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Table ES-2. S Plant Aggregate Area Data Evaluation Decision Matrix. 

Wutc Mams,,ment Unit 

UN-200-W-34 

UN-200-W-35 

UN-200-W_. l 

UN-200-W-O 

UN-200-W_.3 

UN-200-W-52 

UN-200-W-56 

UN-200-W-61 

y 

N 

UN-200-W-69 

UN-200-W-83 

UN-200-W-108 

UN-200-W-109 

UN-200-W-116 

UN-200-W-123 

UN-200-W-127 

UN-216-W-30 

=Yes 
=No 

la111ERA 
Juatificd? Rt'-c? 

y y 

N 

N 

y y 

N 

N 

N . 

N 

y y 

N 

N 

y y 

y y 

N . 

N 

y y 

ERA Ev&luation Path 

TocmoloCY 
Pathwoy? Quonity? Conocntration? Avail.able? 

N 

. 

y N 

y N 

. 

. . 

y y N 

y N . 

. 

. 

y N . 

=Decision point not reached on pathway. Evaluation branced to other path. 
(a) =Addressed as on IRM candidate because of similarities with other units . 
(b) =Addressed as an IRM candidate because unit is ancillary equipment to IRM candiate. 
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1RM Evaluation Path 

Hi&h Ad...,,.., Operational Priority Data NoAdwrao 
Comcqucncco7 Procrama7 1 Adequate? ~1 

y N 
. ~ 

N 

. , . N . 

. y N 

N . 

N 

N . . 

N . . 

N N . 

N . 

. N . . 

. y N . 

. N N . 

N . 

N 

y N 

7 

Page 3 of 3 

I.Fl Final 
Path RffllOdy 

Coiled Data 
Data Adcquoto 

N N 

N 

N 

N N 

N 

. N 

N 

N 

N N 

N 

N 

N N 

N N 

N 

N 

N N 
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1.0 INTRODUCTION 

---~"Wtll'l!!ltllr f9g9;·fiicluded ffie 200 Areas of the Hanford Site on the National Priorities List (NPL) under 
the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) of 
1980. Inclusion on the NPL initiates the Remedial Investigation (RI) and Feasibility Study 
(FS) process for characterizing the nature and extent of contamination, assessing risks to 
human health and the environment, and selection of remedial actions. 

This report presents the results of an aggregate area management study (AAMS) for the 
S Plant Aggregate Area located in the 200 Areas of the U .S. Depe:rtment of Energy (DOE) 
He:nfofd Site in We:sh:i:ngton Ste:te. The study will provid~ the basis for initiating RI/FS 
under CERCLA or under the Resource Conservation and Recovery Act (RCRA) Facility 
Investigations (RPI) and Corrective Measures Studies (CMS). This report also integrates 
RCRA treatment , storage} or disposal (TSO) closure activities with CERCLA and RCRA 
pastfpractice investigations. 

This chapter describes the overall AAMS approach for the 200 Areas , defines the 
purpose, objectives and scope of the AAMS , and summarizes the quality assurance (QA) 
program and contents of the report. 

1.1 OVERVIEW 

The 100, 200 , 300, e:nd 1100 Aree:s he:ve been listed on the EPA's ~H'L. The 200 
Areas , located near the center of the Hanford Site, encompasses the 200 West, F.a.st~ and 
North Areas which contain reactor fuel processing and waste management facilities. 

Under the Hanford Federal Facility Agreement and Consent Order (Tri-Party 
Agreement), signed by the Washington State Department of Ecology (Ecology), DOE, and 
EPA (Ecology et al. 1990), the 200 NPL Site ~sililll• :! lfflJtllflll:IJltl! 
iiffliiiillini!~ !tllMI:!lil!lgQ:•e::§i! is divided into 8 waste area groups largely 
corresponding to the major processing plants (e.g., B Plant and T Plant), and a number of 
isolated operable units located in the surrounding 600 Area. F.a.ch waste area group is 
further subdivided into one or more operable units based on waste disposal information, 
location, facility type, and other site characteristics. The 200 NPL s§ite includes a total of 
44 operable units including 20 in the 200 F.a.st Area, 17 in the 200 West Area, 1 in the 
200 North Area, and 6 isolated operable units. The intent of defining operable units was to 

WHC(SPLANT)/9-15-92/03150A 
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1 group associated waste management units together, ffi:tclt-§9:Ithat they could be effectively 
2 characterized and remediated under one work plan. 
3 
4 The Tri-Party Agreement also defines approximately 25 RCRA TSD groups within the 
5 200 Areas which will be closed or permitted (for operation or postclosure care) in 
6 accordance with the Washington State Dangerous Waste Regulations (lf.j~gij 
7 :AaffimMfmvi ~ }(WAC] 173-303). The TSD facilities are often associated ··with an 
8 . operabie.unii°and."are· required to be addressed concurrently with past-practice activities under 
9 the Tri-Party Agreement. 
10 
11 This AAMS is one of ten studies that will provide the basis for past-practice activities 
12 for operable units in the 200 Areas. In addition, the AAMS will be collectively used in the 
13 initial development of an area-wide groundwater model, and conduct of an initial site-wide 
t 4 risk assessment. Recent changes to the Tri-Party Agreement (Ecology et al. 1991), and the 
15 Hanford ~(¢.JPast-Practice Strategy document (ThOfflf)SOfl 1991 ~ Jgffl¥J.9:f/~) establish the 
16 need and .provide the framework for conducting AAMS in the 206 Areas:··· ....... . 
'7 
8 

19 1.1.1 Tri-Party Agreement 
'20 
21 The Tri-Party Agreement was developed and signed by representatives from the EPA, 
22 Ecology , and DOE in May 1989, and revised in 1990 and 1991. The scope of the agreement 
23 covers all CERCLA pastfpractice, RCRA pastf practice, and RCRA TSD activities on the 

,.24 Hanford Site. The purpose of the Tri-Party Agreement is to ensure that the environmental 
25 impacts of past and present activities are investigated and appropriately remediated to protect 
'6 human health and the environment. To accomplish this, the Tri-Party Agreement provides a 
'J framework and schedule for developing, prioritizing, implementing~ and monitoring 

28 appropriate response actions. 
. 9 
30 The 1991 revision to the Tri-Party Agreement requires that an aggregate area approach 
31 be implemented in the 200 Areas based on the Hanford ®1.i Past-Practice Strategy 
32 (ThOfflf)SOfl 1991) ~'.ffiB!@~l~i!l This strategy requires the conduct of AAMS which are 
33 similar in nature to an RI/FS scoping study. The Tri-Party Agreement change package 
34 (Ecology et al. 1991) specifies that 10 Aggregate Area Management Study Reports (AAMSR) 
35 (major milestone M-27-00) are to be prepared for the 200 Areas. Further definition of 
36 aggregate areas and the AAMS approach is provided in Sections 1. 2 and 1. 3. 
37 
38 
39 1.1.2 Hanford Site PastrPractice Strategy 
40 
41 The Hanford '$Ji~ Past-Practice Strategy was developed between Ecology, EPA, and 

· 42 DOE to streamline the existing RI/FS and RFI/CMS processes. A primary objective of this 

WHC(SPLANT)/9-15-92/03150A 

1-2 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

,-
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

DOE/RL-91-60 
Draft B 

strategy is to develop a process to meet the statutory requirements and integrate CERCLA 
RI/FS and RCRA Pastf Practice RFI/CMS guidance into a singular process for the Hanford 
Site that ensures protection of human health and welfare and the environment. The strategy 
refines the existing pastfpractice decision-making process as defined in the Tri-Party 
Agreement. The fundamental principle of the strategy is a bias-for-action by optimizing the 
use of existing data, integrating past practice with RCRA TSD closure investigations, 
focusing the RI/FS process, conducting interim remedial actions, and reaching early 
decisions to initiate and complete cleanup projects on both operable-unit and aggregate-area 
scale. The ultimate goal beiflg ~~ the comprehensive cleanup or closure of all contaminated 
areas at the Hanford Site at the earliest possible date in the most effective manner. 

The process under this strategy is a continuum of activities whereby the effort is 
df:efined based upon knowledge gained as work progresses. Whereas the strategy is intended 
to streamline investigations and documentation to promote the use of interim actions to 
accelerate cleanup, it is consistent with RI/FS and RFI/CMS processes. An important 
element of this strategy is the application of the observational approach, in which 
characterization data are collected concurrently with cleanup. 

For the 200 Areas the first step in the strategy is the evaluation of existing information 
presented in AAMSR. Based on this information, decisions will be ii made regarding 
which strategy path(s) to pursue for further actions in the aggregate area. The strategy 
includes three paths for interim decision making and a final remedy-selection process that 
incorporates the three paths and integrates sites not addressed in those paths. As shown on 
Figure 1-2, the three paths for decision .making are the following: 

• Expedited response action (ERA) path, where an existing or near-term 
unacceptable health or environmental risk from a site is determined or suspected, 
and a· rapid response is necessary to mitigate the problem 

• Interim remedial measure (IRM) path, where existing data are sufficient to 
indicate that the site poses a risk through one or more pathways and additional 
investigations are not needed to screen the likely range of remedial alternatives 
for interim actions; if a determination is made that an IRM is justified, the 
process will--proceedj to select an IRM remedy and may iflelude a focused FS 

fEll :[llli!!::!tllx::m~§.), if needed, to select a remedy 

• Limited field investigation (LFI) path, where minimum site data are needed to 
support IRM or other decisions, and CEl-R be I; obtained in a less formal manner 
than that needed to support a final Record of Decision (ROD). It may be 
deteffflifled that diata generated from a LFI ~ liltffl sufficient to directly 
support an interim ROD. Regardless of the scope of the LFI, it is a part of the 
RI process, and not a substitute for it. 
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The process of final remedy selection must be completed for the aggregate area to 
reach closure. The aggregation of information obtained from LFI and interim actions may be 
sufficient to perform the cumulative risk assessment and to define the final remedy for the 
aggregate area or associated operable units. If the data are not sufficient, additional 
investigations and studies will be performed to the extent necessary to support final remedy 
selection. These investigations would be performed within the framework and process 
defined for Rl/FS or RFI/CMS programs. 

1.2 200 NPL SITE AGGREGATE AREA MANAGEMENT STUDY PROGRAM 

The overall approach and scope of the 200 Areas AAMS program is based on the Tri­
Party Agreement and the Hanford I!# Past-Practice Strategy. 

1.2.1 Overall Approach 

As defined in the 1991 revision to the Tri-Party Agreement, the AAMS program for 
the 200 Areas consists of conducting a series of ten AAMS for eight source (Figures 1-3.~ 
aHd l 4 lHf~)ffit(l)jlt.SD and two groundwater aggregate areas delineated in the 200 East, West, 
and North x;~;:w. Table 1-1 lists the aggregate areas, the type of studi~ and associated 
operable units. With the exception of 200-IU-6, isolated operable units · associated with the 
200 NPL s~ite (Figure 1-5) are not included in the AAMS program. Generally, the quantity 
of existing mf ormation associated with isolated operable units is not considered sufficient to 
require study on an aggregate area basis prior to work plan development. Operable unit 200-
IU-6 will be i~ addressed as part of the B Plant AAMS because of similarities in waste 
management units (i.e., ponds). 

The eight source AAMS are designed to evaluate source terms on a plant-wide scale. 
Source AAMS will be ji conducted for the following aggregate areas (waste area groups) 
which largely correspond to the major processing plants including the following: 

• U Plant 

• Z Plant 

• S Plant 

• T Plant 

• PUREX 
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The groundwater beneath the 200 Areas will be ~~ investigated under two groundwater 
AAMS on an -Nirea-wide scale (i.e., 200 West and 200 East Areas). Groundwater aggregate 
areas were defui~ted to encompass the geography necessary to define and understand the 
local hydrologic regime, and the distribution, migration1

~ and interaction of contaminants 
emanating from source terms. which is Dsnliilifflf:ii• ,mffi~:• considered an 
appropriate scale for developing conceptual and numerical groundwater models. 

The fi.1;$.~ Department of Energy , Richland Operatiot1s Eiil4. Office (DOE/RL) functions 
as the "leadagency" for the 200 AAMS program. Depending on the specific AAMS , EPA 
and/or Ecology function as the "Lead Regulatory Agency" (Table 1-1). Through periodic 
(monthly) meetings information is transferred and regulators are informed of the progress of 
the AAMS such that decisions established under the Hanford iii Past-Practice Strategy 
(e.g. , is an ERA justified?) (Figure 1-2) can be quickly and collectively made between· the 
three parties. These meetings will continually refine the scope of AAMS as new information 
is evaluated , decisions are made~! and actions taken. Completion milestones for AAMS are 
defined in Ecology et ai. (1991) .and duplicated in Table 1-1. All AAMSR will be ~ti 
submitted as Secondary Documents wi!2fiJi#.i ~im.11. w,Jm;:mnS~ i~JJimiii! :ir ffif qtffiitlgruµ tffilOl.iif ij. . .. ........... ............................................... ........................................... .. ................ ... . 

1.2~2 Process Overview 

Each AAMS will be cot1dttcted i-n ~0$!l$9f three steps: (1) the analysis of existing 
data and formulation of a PiUffimMY conceptuaf model, (2) identification of data needs and 
evaluation of remedial tecfuiofog1es, and (3) conduct of limited field characterization 

The first and primary task of the AAMS investigation process involves the search, 
compilation~ and evaluation of existing data. Information that will be collected for these 
purposes includej the following : 

• Facility and process descriptions and operational histories for waste sources 

• Waste disposal records defining dates of disposal, waste types , and waste 
quantities 
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• Sampling events of waste effluents and effected ltl:tifimedia 

• Site conditions including the site physiography, geology, hydrology, meteorology, 
ecology, demography, and archaeology 

• Environmental monitoring data for affected media including air, surface water, 
sediment, soil, groundwatet i and biota. 

Collectively this information will be i used to identify contaminants of concern, ~9 
determine the scope of future characterizatfon efforts, and to develop a ii~!ffl~ · ··· 
conceptual model of the aggregate area. Although data collection objectives are similar, the 
types of information collected will depend on whether the study is a source or groundwater 
AAMS. The data collection step serves to avoid duplication of previous efforts and 
facilitates a more focused investigation by the identification of data gaps. 

Topical reports referred to as Technical Baseline Reports will be ir~ initially prepared 
to summarize facility information. These reports will describe individuafwaste management 
units and unplanned releases contained in the aggregate area as identified in the Waste 
Information Data System (WIDS) (WHC 1991a). The reports are based on review of current 
and historical Hanford Site reports , engineering drawings and photographs and are 
supplemented with site inspections and employee interviews. Information contained in the 

it= :::::1 :11=1:1:11:t2.iisiiftl!liffiiiii2i::1Jimli!li 
• ::::: : e l:~iit!@rs,l§.ig :l.l!!llvlyfill!lil::g~~lti§ 

• :: !: ::§ 1ml liel• ::iPiililii&ijil Iii ii£m&i 

I : : : g1:1a::lfRlill!!ill!!!2l.inx~i1::;111 lim'..11 

• :::::::1rimi§l:smtimt::m:miniii11::• :•111i1t 
1 :: ::1 11m:1r&tims::m:1• 1.111::m111• 11 
, := :::::1m:12:11:1m1ims:111::1• ,1'11:• 1::11• i1 
• :: )llffiil-i:Rffliiiill!~l!MsliffllIPii,tmii 
•: : :~t~is 191 1i2:e11,i11::1m::111ii1 
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~ :: I!li.i!glts::ft!ilJ::(qi '~ni?t.QQ !ilti~~ !:lwiilitlfolkl#ii!ii~ 

i :::,::::r tBxtt1111t?t:mal::t111i:1~::B11:::1te1111111:::1imm1::~1 

i :::::rt~§lmltiamt:'l¥E!ll!stEltimlt:mim~::ttr:t11 ::;Qg:::gr,qµq9Yl!lt 
mtlii:!!::!alilmtnll!lintlmll 

~: :::]: !dlYIEli:iili~!l li§f'llst,~pl~!§n ::1111 

• !!l:i! IQQ. lf~~i!Illr!IIliti,§!i 1/~µyiisi ::;1111 11mm•11:ii 

• ! &.9Q:lfflI:iB JUifli2!i elil!f!§,~Ilil~fllm\iliivns 

1m#:fg~#,~i\ :a~::21:tffliJgpjgl :• §,fl/lliE:It§I!mi::gg§R i !Jliliil :itt:~t» 
~10.:;i GeAerally , other topical reports will be geAerated for eAvirollffleAtal moA:itoring or 
sampliHg data which have AOt beeA previm:tsly compiled Of Sl:lfflfflamed, or when existiflg 
reports are otttdated or iAadeqttate. 

Information on waste sources, pathways, and receptors will be M used to develop a 

i• ll1ii,;'1iB!a1il1!iti,1i;ijJ• :iJlll'#.~!i!:~!i1ir::111t~ 
understanding of the site is considered inadequate, limited field characterization activities can 
be undertaken as part of the study . Field screeA:iftg gijljpt~jiiJilt)activities planned ttnder 
IIEIIfflll~!!Jil~tliilii~im:11 the AAMS proces"s mducfo the following: 

• Expanded groundwater monitoring programs (non Contract Laboratory Program 
ti~]) at approximately 80 select existing wells to identify contaminants of 
concern and refine groundwater plume maps 

• In situ assaying of gamma-emitting radionuclides at approximately 10 selected 
existing boreholes per aggregate area to develop radioelement concentration 
profiles in the vadose zone. 

Wells, boreholes, and analytes will be m selected based on a review of existing 
environmental data which will be l~ undertaken early in the AAMS process. Field 
characterization results will be presented !#.:ffif: in topical reports. 
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~··•--.... ~ 9N§~ prelimifl:a:rJ Potential applicable or relevant and appropriate requirements (ARARs) 
aiicf°potential remedial technologies will be ii identified. In cases where the existing 
information is sufficient, the Hanford J.fi~ Past-Practice Strategy allows for a focused FS 
~§!!:!or CMS to be initiated prior to the completion of the study. 

Data needs will be 8 identified by evaluating the sufficiency of existing data and by 
determining what additional data are necessary to adequately characterize the aggregate area, 
refine the Plimlm conceptual model and Ill• ARARs, and/or narrow the range of 
remedial alternatives. Determinations will be !I made regarding the level of uncertainty 
associated with existing data and the need to verify or supplement the data. If additional data 
are needed, the intended data uses will be it~ identified, data quality objectives (DQO) 
established and data priorities set. ········ 

Each AAMSR. will resultli in management recommendations for the aggregate area 
including the following: . 

• 'I,11e Il~J()r. .ERA, IRM, and LFI Pt !W:~iP#:t:Ji::lmiffl:1m::::Y.1I~ Il.miY 
i!~§ntP~m 

• Definition and prioritization of operable units 

• Prioritization of work plan activities 

• Integration of RCRA TSO closure activities 

• The conduct of field characterization activities 

• The need for treatability studies 

WHC(SPLANT)/9-15-92/03 l SOA 
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Based on the AAMSR, a decision is made on whether the study has provided sufficient 
information to forego further field investigations and prepare a FS. If finther field 

i:rl't'~~~~atioes are Feql:lired, a m RI/FS work plan fil £1::• .1:::11:::• iti\::1Itia::imlffim.) iT 
!:!:ffl;!:Jif developed and executed. The scope of futl:lre work plafts will be lMgely limitea to 
that "ofa Sftfflpliflg Md Mn:1:ysis plaft. The background information normally required to 
support the preparation of a work plan (e.g., site description, conceptual model, DQO, etc.) 

~r~Bl.9.ii~DIBitilaE;E~imi~1ii•:::ll• f.11!11Ail.l 
mnn~¥:::iftM!~~~::m!Pii~~:::Pm¥!:9i!::m::g ::~ §m:::~2 ~ :~ ~1qt1J~xi~ l?tii!~:::m:m1::it,f!§tu~ 
m!Yi::n§t !iitit~iia~* 

All ten AAMS are scheduled to be completed by September 1992. This will facilitate a 
coordinated approach to prioritizing and implementing future past-practice activities for the 
entire 200 Areas . 

1.3 PURPOSE, SCOPE, AND OBJECTIVES 

The purpose of conducting an AAMS is to compile and evaluate the existing body of 
know ledge and conduct limited field characterization work to support the Hanford $.ff.~ 
Past-Practice Strate_gy decisionrmaking process for an aggregate area. The AAMS. process is 
similar in nature to the RI/FS scoping process prior to work plan development and is 
intended to maximize the use of existing data to allow a more limited Etftd focused RI/FS. 
Deliverables for an AAMS consist of the AAMSR and -hQealth and s$.afety, p?,roject 

~~~agement, and data managemeet plans. Uff;'.q~:~nil2n:m 1.• ~at:::miliiffl:m @l 
!Mm~t 

Specific objectives of the AAMS include the following: 

• Assemble and interpret existing data including operational and environmental data 

• Describe site ~onditions 

• Conduct limited new site characterization work if data or interpretation 

uncertainty could be ~educed by the work :(lii!Mifml[i:!m!Iiili::lii.fi~!i§! 
~YW.~P.!~ I~r:ll§i~§l;[J;!:t:: iY!il t:m.!'H9i1=iimt~wimH§1!ii l9.P!iJ f~§) 
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• Develop a Pri%inmm conceptual model 

• Identify contaminants of concern and their distribution 

• Identify f)feH:fflllUlij' --~ ARARs 

• Define preliminary remedial action objectives, scree_n potential remedial 
technologies , and if possible provide recommendations for focused FS 59~ 

• Recommend treatability studies to support the evaluation of remedial action 
alternatives 

• Define data needs , establish gm,BU: DQO§ and set data priorities 

• Regj fine and prioritizei :iJ;i,EiifY~j operable unit boundaries 

• Define and prioritize:~tii!§i: ~m1::fflgi i. work plan and other past7practice activities 
with emphasis on supporting early cleanup actions and records of decisions 

• Integrate RCRA TSD closure activities with past-practice activities. 

Depending on whether an aggregate area is a source or groundwater aggregate area, the 
scope of the AAMS will varj.i y. Source AAMS focus on source terms, and the 
environmental media of interest include air, biota, surface water, surface soil, and the 
unsaturated subsurface soil. Accordingly, detailed descriptions of facilities and operational 
information are provided in the source AAMSR. In contrast, groundwater AAMS focus on 
the saturated subsurface and on groundwater contamination data. Descriptions of facilities in 
the groundwater AAMSR are limited to liquid disposal facilities and reference is made to 
source AAMSI for detailed descriptions. The description of site conditions in source 
AAMSR concentrate on site physiography, meteorology, surface water hydrology, vadose 
zone geology , ecology , and demography. Groundwater AAMSR summarize regional 
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geohydrologic conditions and contain detailed information regarding the local geohydrology 
on an A¥ea-wide scale. Correspondingly, other sections of the AAMSR vary depending on 
the environmental media of concern. 

1.4 QUALITY ASSURANCE 

A limited amount of field characterization work will be ~~ performed as part ffiifmBfflf:! 
iiffl:piPiffii§ij of the AAMSJ.{. To help ensure that data collected are of sufficient quality 
to support ·dec1s1ons, all work OH the Hanfoffl Site is S1:tbjeet to the reqt:tirements of DOE 
Ofder 5700. lA, Qt:tality Asst:tf'fl:ftee (DOE RL 1983), wkieh establishes broadly ftf)f)lieable 
QA progfftffl reqt:tirements ifl eompliEtnee with AmericaH National Sta:Hdards 
Institutc/A.mericftll Society of Meehafl:icftl Eflgineers QA gt1idelifles (ANSI/A.SME 1989) ; the 
QA progfftffl reqt:tirements so defined apf)ly to all tYf)eS of project activities condt:teted on the 
Hanfoffl Site. 

To enst:1re that the objectives of the past practice activities are met ifl a manner 
consistent with DOE RL Ofder 5700. lA (DOE RL 1983) , Qt:1ality Asst:1f'fl:ftee, all work will 

be performed in compliance with tliill~Ii ii:«tl.l~1::~~s:mi~,:~z~ ~e@:iit(Q@§Il2~!~~:;~ 
;w¢ff)i;$ Westinghouse Hanford's existing QA manual WHC-CM-4-2 (WHC 1988a}; and with 
procedures outlined in the QA program plan WHC-EP-0383 (WHC 1990a};. specific to 
CERCLA RI/FS activities. This QA program plan describes the various plans, procedures, 
and instructions that will be used by Westinghouse Hanford to implement the 15'. 

:ii~ii~~ir~~~•Rt@11=,i:~#;1::~~,j!i1111~111m111r,,111L) 
willHils6 be.ifdll6~e.i.f} 

1.5 ORGANIZATION OF REPORT 

In addition to this introduction, !I AAMSR will consistij of the following nine sections 
and appendices: 

• Section 2.0, Facility , Process and Operational History Descriptions, describes the 
major facilities , waste management units and unplanned releases within the 
aggregate area. A chronology of waste disposal activities is established and waste 
generating processes are summarized. 

• Section 3.0 , Site Conditions, describes the physical, environmental , and 
sociolog~cal setting including, geology, hydrology , ecology, meteorology, and 
demography . 
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• Section 4.0, Preliminary Conceptual Model , summarizes the conceptual 
understanding of the aggregate area with respect to types and extent of 
contamination, exposure pathways and receptors. 

• Section 5 .0 , Health and Environmental Concerns, identifies chemicals used or 
disposed within the aggregate area that could be of concern regarding public 

1pmm;.;\~,~ 
::::::::;:;:-:-:-:• 

• Section 6.0, Potentially Applicable or Relevant and Appropriate Requirements , 
identifies federal and state standards, requirements, criteria, or limitations that 
may be considered relevant to the aggregate area. 

• Section 7.0, Preliminary Remedial Action Technologies, identifies and screens 
potential remedial technologies and establishes remedial action objectives for 
environmental media. 

• Section 8.0 , Data Quality Objectives, reviews QA criteria on existing data, 
identifies data gaps or deficiencies , and identifies broad data needs for field 
characterization and risk assessment. The DQO and data priorities are 
established. 

• Section 9 .0 , Recommendations , provides guidance for future past-practice 
activities based on the results of the AAMS. Recommendations are provided for 
ERA at problem sites , IRM, LFI , refining operable unit boundaries , prioritizing 
work plans , and conducting field investigations and treatability studies. 

• Section 10.0, References , list reports and documents cited in the AAMSR. 

• Appendix A , Supplemental Data, provides supplemental data supporting the 
AAMSR. 

The following plans are included and will be used to support past-practice activities in 
the aggregate area: 

• Appendix B: Health and Safety Plan 

• Appendix C: Project Management Plan 
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1 Community relations requirements for the ~ IPlant Aggregate Area can be found in I 
2 the Community Relations Plan for the Hanford Federal Facility Agreement and Consent 
3 Order (Ecology et al. 1989). 
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Hanford Past Practice RI/FS (RFI/CMS) Process 
The process Is defined as a combination of Interim cleanup actions (Involving concurrent 
characterization), field investigations for final remedy selection where Interim actions are 
not clearly justified, and leasibillty/lreatabilily studies. 
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Figure 1-2. Hanford Past-Practice Strategy Flow Chart (DOE/RL 1992a). 
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Table 1-1. Overall Aggregate Area Management Study (AAMS) Schedule for the 200 
NPL Site. 

Lead 

AAMS Title 
°\jr~ble 

mts AAMS Tvoe 
Regulatory 

A2encv M:27-00 Interim Milestones 

U Plant 200-UP-1 Source Ecology M-27--02, January 1992 
200-UP-2 
200-UP-3 

Z Plant 200-ZP-1 Source EPA M-27--03, February 1992 
200-ZP-2 
200-ZP-3 

S Plant 200-R0-1 
200-R0-2 

Source Ecology M-27--04, March 1992 

200-R0-3 
200-R0-4 

T Plant 200-TP-1 Source EPA M-27--05, April 1992 
200-TP-2 
200-TP-3 
200-TP-4 
200-TP-5 
200-TP-6 
200-SS-2 . . . 

PUREX 200-P0-1 Source Ecology M-27--06, May 1992 
200-P0-2 
200-P0-3 
200-P0-4 
200-P0-5 
200-P0-6 

B Plant 200-BP-1 Source EPA M-27--07, June 1992 
200-BP-2 
200-BP-3 
200-BP-4 
200-BP-5 
200-BP-6 
200-BP-7 
200-BP-8 
200-BP-9 
200-BP-10 
200-BP-11 
200-IU-6 
200-SS-1 

Semi-Worlcs 200-S0-1 Source Ecolo2V M-27--08 Julv 1992 

200 North 200-N0-1 Source EPA M-27--09 Au21.J.st 1992 

200 West NA Groundwater EP A/Ecolo2V M-27-10 Seotember 1992 

200 East NA Groundwater EP A/Ecolo2V M-27-11 September 1992 

WHC(f PLANT)\8-31-92\0319 lA 

lT-1 



. "HI~ Pt (1E INTENTiC)NALl 
L=Fr BLt\NK 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

,- 19 
20 
21 · 
22 
23 
24 

, 25 
26 
27 

I 28 
29 

~ 30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

DOE/RL-91 -60 
Draft B 

2.0 FACILITY, PROCESS, AND OPERATIONAL HISTORY DESCRIPTIONS 

Section 2.0 of the aggregate area management study (AAMS) presents historical data 
on the S Plant Aggregate Area and detailed physical descriptions of the individual waste 
management units and unplanned releases. These descriptions include historical data on 
waste sources and disposal practices and are based on a review of current and historical 
Hanford Site reports, engineering drawings, site inspections, and employee interviews. 
Section 3.0 describes the environmental setting of the waste management units. The waste 
types and volumes are qualitatively and quantitatively assessed at each ~ -~!::i~i!l<ffi~ 
Ii in Section 4.0. Data from these three sections are used to identify coriciuiiiiiaiits of ..... 
concern (Section 5.0) , potential applicable or relevant and appropriate requirements (ARARs) 
(Section 6.0){ and current data gaps (Section 8.0) . 

This section describes the location of the S Plant Aggregate Area (Section 2. 1) , 
summarizes the history of operations (Section 2.2) , describes the facilities , buildings, and 
structures of the S Plant Aggregate Area (Section 2.3) , and describes S Plant Aggregate Area 
waste generating processes (Section 2.4). Section 2.5 discusses interactions with other 
aggregate areas or operable units. Sections 2. 6 and 2. 7 discuss interactions with the 
Resource Conservation and Recovery Act (RCRA) progfflftl and other Hanford programs. 

2.1 LOCATION 

The Hanford Site, operated by the U.S. Department of Energy (DOE) , occupies about 
1,450 km2 (560 mi2

) of the southeastern part of Washington State north of the confluence of 
the Yakima and Columbia Rivers (Figure 1-1). The 200 West Area is a controlled area of 
approximately 8.3 km2 (3.2 mi2) near the middle of the Hanford Site. The 200 West Area is 
about 8 km (5 mi) from the Columbia River and 11 km (6. 8 mi) from the nearest Hanford 
boundary. There are 17 source operable units llftd one groundwater operable ttnit grouped 
into four ~µ~ aggregate areas in the 200 West Area (Figure 1-4). The S Plant Aggregate 

ai~~~~~~i\~:~11•• ~~:-1;::K.1:~: ~;~ :!;e~ :rtf ~~~~t!!,1~fl'~st 
Area (Figure 1-4). The location of the buildings and waste management units are shown on 
Plate 1. Plate 2 shows the topography of the S Plant Aggregate Area. The media sampling 
locations are depicted on Plate 3. 

2.2 IDSTORY OF OPERATIONS 

The Hanford Site, established in 1943 , was originally designed, built, and operated to 
produce plutonium for nuclear weapons using production reactors and chemical reprocessing 
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~a;!~~n c~:~:ai1;:~~e~~:~n;~~~~i!e&ii:B iii~~;i ~a~~:\!:t,~ri::1 :~~!6! 

reactors were bui1(:JJii:::1m:::1M::lifi:!!i i:ffl!IIll mtilr Beginning in the 1950' s, Wft5te 
mftfle:gemeHt, energy research and development, isotope use, and other activities were added 
to the Hanford operation. In early 1964, a presidential decision was made to begin shut 
down of the reactors. Eight of the reactors were shut down by 1971. The N Reactor 
operated tffiimi~ii lli f ;i ifl. stC8:ffl productioH mode from about 1971 to 1980 for electricity 
production;· fu weai)oBs gfftde me:terie:l productioH mode from 1980 to 1987; and was placed 
on cold standby status in October 1989. Westinghouse Hanford was notified September 20, 
1991 that they should cease preservation and proceed with activities leading to a decision on 
ultimate decommissioning of the reactor. These activities are scoped within a N Reactor 
shutdown program which is scheduled to be completed in 1999. 

Operations in the 200 Areas (West and East) are mainly related to separation of special 
nuclear materials from ~ffiiMnuclear fuel. Spent nuclear fuel is fuel that has been withdrawn 
from a nuclear reactor :following irradiation. The 200 West Area consists of the followifl.g 
four main processing areas (Figure 1-4): 

• S Plant and T Plant, where initial processing to separate uranium and plutonium 
from irradiated fuel rods took place 

• U Plant, where uranium recovery operations took place 

• Z Plant, where plutonium separation and recovery operations took place. 

The 200 Areas also contain nonradioactive support facilities , including transportation 
maintenance buildings, service stations, and coal-fired powerhouses for process steam 
production, steam transmission lines , raw water treatment plants , water-storage tanks , 
electrical maintenance facilities , and subsurface sewage disposal systems. 

ldla!,a!1!1!'!1!Jtl!1fL 
conducted at the 202-S Building (commonly known as the S Plant Complex). The 202-S 
Building was constructed between May 1950 and August 1951 and was the first process to 
recover both plutonium and uranium from fission products. Plant operations continued 
through 1967 when the plant was shut down. An analytical laboratory (222-S ~m?ffi!qfY) 
near the facility is still operating. This laboratory supports B Plant operations °ancfperforms 
research and development to support waste management and environmental control 
operations. The laboratory also serves as a backup to the Plutonium Uranium Extraction 
(PUREX) and Z Plant Analytical Laboratory. 
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The 241-S, -SX, and -SY Tank Farms contain 30 single-~fiiU and double-shell tanks 
constructed in 1943 , 1953 , aad 1974, !2i9l;Jg::::~~Rl~::ali~i~9!i~!~::ii9 :~:ltl::1 :!li~ 
respectively. The single-shell tanks (SSTs) received high-level waste from the S Plant 
Aggregate Area and other facilities, and the three double-shell tanks (DSTs) receive waste 
concentrate and saltwell liquor from the ss=&-imffl!tffliDilmlil high-level wastes femt-ggffi 
all operating facilities in the 200 West Area, ancf"groundwaier.freatment wastes from 216~ti~t 
and -2 Cribs-ftfeft. The transfer from ~ ,illitilDJIPI to ~ a,Iltil iDilm is an 
ongoing process of waste stabilization (DOE 1987). 

2.3 FACILITIES, BUILDINGS, AND STRUCTURES 

The S Plant Aggregate Area (200 RO 1, 2, 3, flftd 4) contains a variety of facilities 
that were involved in waste generation, transfer, treatment, storage, or disposal. ·wastes 
were predominflfttly geHefflted in the S Plaat Complex where plutoftium aHd ummum were 
scpflfflted from their fissioH produets. Wastes were routed through a series of di'l•crsioH 
boxes or other coHtrol structures in opeH treHches or ditches or in surface 8:ftd substtrfacc 
piping to their ttltimatc waste disposal sites. lfl some eases, the treaehcs aad ditches sc£¥ed 
as the waste disposal ttftits becattsc of cvapore:th·e losses aad pereolatioH into the soil oolttmH. .... _ .. 
wastes were stored in ttftdergrottftd tftftks. Low lc·1cl wastes were disposed in ttHdcrgrottftd 
cribs or opeA poAds aad basins. Radioacth·e aad Aoarndioaeti¥e solid wastes were disposed 
in appropriate bttrial sites or bttrial ·1attlts. Some wastes, most Hotably vcHtilatioft air, were 
treated prior to release. Nttmerotts ttHplaftfted releases also oecttrrcd. The waste types a-re 
def med in DOE Order 5 820. 2: 

• High-level waste is gij[#.l~iij] ];highly radioactive waste material that results 
from the reprocessing .. of.spenf"nuclear fuel, including liquid waste produced 
directly in reprocessing and any solid waste derived from the liquid, that contains 
a combination of transuranic (TRU) waste and fission products in concentrations 
as to require permanent isolation. 

• TRU waste is defined as: without regard to source or form , radioactive waste 
that at the end of institutional control periods is contaminated with alpha-emitting 
transuranium radionuclides with half-lives greater than 20 years and 

ii1~tii~~iw..i•i~1fm111!1[llllll•• L 
~~::1::!IY/)fl~m~i!fRegardiflg the '.Vaste IsolatioA Pilot Plaat, high le¥el waste aad 
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speHt Httelear fuel as defmed by this Order are speeifieally e'K:eluded by this 
defmitioH. 

• Low-level waste is l i imiUii.H/radioactive waste not classified as high-level 
waste, TRU waste, speni"nuciear fuel, or Ri@Jibyproduct material as defined by 

----~tr: gµ::::im::nmt11f: 
• :::1¥1t1m1:::•u1::1:1~1 ::1;::::~1, 111:11i8im1:Im1!•:11111:~• m 

• r. 

Based on construction, purpose, or origin,. the S Plant Aggregate Area waste 
management units fall into one of ten subgroups as follows: 

• Plants , Buildings, and Storage Areas (Section 2.3.1) 

• Tanks and Vaults (Section 2.3.2) 

• Cribs and Drains (Section 2.3.3) 

• Reverse Wells (Section 2. 3 .4) 

• Ponds, Ditches, and Trenches (Section 2.3.5) 

• Septic Tanks and Associated Drain Fields (Section 2.3.6) 

• Transfer Facilities, Diversion Boxes, and Pipelines (Section 2.3 .7) 

• Basins (Section 2. 3. 8) 
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• Unplanned Releases (Section 2.3.10). 

Table 2-1 presents a list of the waste manag~ment units within the aggregate area ~ q 
mRffiq~::m1::- ::~-11:11:::m ~:: 'wl+l~M•• i :m1vmi::::m~:::m,m1~a::~eD ··· 
xl!ffiili}~ ::1t,1::~t!I IIY!- In addition, the aggregate area contains several unplanned 
release sites. The locations of these waste management units are shown on separate figures 
for each waste management group and on Plate 1. Figure 2-1 summarizes the operational 
history of each of the waste management units (WHC 1991a); DOE/RL 1992ij). Tables 2-2 
and 2-3 summarize data available regarding the quantity and types of wastes ·disposed of to 
the waste management units. These data have been compiled from the Waste Information 
Data System (WIDS) inventory sheets (WHC 1991a) and from the Hanford Inactive Site 
Survey (IIlSS) database (DOE 1986). These inventories include all of the contaminants 
reported in the databases, but do not necessarily include all of the contaminants disposed at 
each wiil?m.ffiffigffiijijgj:j#iU--5ite. In the following sections, each waste management unit is 
descrihed -~Ttfiln the context of one of the waste management unit types. 

2.3.1 Plants, Buildings, and Storage Areas 

Plants and buildings are not generally identified as pastjpractice waste management 
units according to the Hanford Federal lf4.§1fiy Agreement and Consent Order (Tri-Party 
Agreement) and will generally be addressed under the Surplus Facilities program 

...... , .. !m 
pffigffiiffij. Because several of the S Plant Aggregate Area plants or buildings were the 
pnmary generators of waste disposed within the S Plant Aggregate Area, a description of 
these is provided in Section 2. 3 .1.1 . The S Plant Aggregate Area plants and buildings that 
are also waste management units are addressed in Section 2.3.1..fg. Some plants and 
buildings are or contain RCRA treatment, storage, or disposal (TSD) facilities. A 
description of such facilities is provided in Section 2.6. The locations of plants , buildings, 
and storage areas in the aggregate area are shown in Figure 2-2. 

The 202-S Building and the 222-S Laboratory were the primary locatioes -~9t~l::of 
waste geeemtioe within the S Plant Aggregate Area. These plants and the associated 
buildings are described in Section 2. 3 .1.1. 

Most o Qther buildings and structures located within the aggregate area are not 
addressed in this document because they are not thought to have released contaminants and 
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will be closed through a separate decontamination and decommissioning process. These 
include:' SmtCatfeS are deserieeEl in SeetieR 2. 3 .1. 2. 
:-:❖:•:•:-:-:-:-:-:-:-:•:❖:-:-:-:-:-: 

ii,dU::::tBJ:il tlmfflt:::i~:::llffl! 

1:::;~]]::2;; •• , :;11¥1B.[l.ii.!Ux:;tml:::m'-~xf:Illl.)tfiifikliilill 

1:::::::::::::::::m111a:;litu1::l- :;11mJJJ~ms:::m11am:::Rf:::11mm. 
1:::1::::ri1~1:1:1:ii1:::§J111::::1tglfflnl.1.:=::litln1:::11m,unmwm1t::mtammiffinf.!sa11a\l§i1 
! ttt:::Ji:1i!lt§Ililtt~t!tif-tUtlelIIIIimiEI!tfflI!fi!IPm!Rl:£fiiJ!tffi 

illii.fit'::mrtl 

1::I:t:;::I:::111r1::::i1:i• llllii:::11:1nt1:::,1~::::!• ::::~9jJ::111Ell!llf: 
2.3.1.1 Process Facilities. 

2.3.1.1.1 202-S Building. The 202-S Building was m1.i:Iif the primary waste 
generating sourcej in the S Plant Aggregate Area and is the .. cfominant physical structure in 
the !ijili!I area·. The 202-S Building was constructed between May 1950 and August 
1951 to separate plutonium and uranium from their fission products. Plant operations 
continued through 1967. The building contained all of the equipment for dissolution, 
separation, and decontamination of uranium and plutonium as well as equipment for waste 
concentration, waste neutralization, and solvent recovery. Facilities were also provided for 
the make-up of process chemicals. Seme ef the effiee spaee in the 200 8 Butleing is srill in 
use. !ft e.dditiea, the CB.Ryea area iR the 200 8 BttildiRg is used fef sterage, B.Rd the Sile 
Mee. in the euHding is useEl for resee.reh ftfta de·1elepme11t aetivities. The 202-S Building is 
included in the HMfofd Suff'lus Feeilities li!Bii§fflni1Ji:~l::::1~R1:::ffl!II Program 
(HSFP). 

Effluent ventilation air from the C'qanyon ~lls and Siilo process areas was passed 
through a graduated gravel and sand filter to capture radioaciive particles prior to discharge 
to the environment through the 291-S Stack Complex. Ventilation air from regulated (i.e., 
uncontaminated) areas was discharged to the atmosphere. 

The 202-S Building high-level process wastes were stored in underground tank farms in 
the 200 West Area, specifically in the 241-S and 241-SX Tank Farms within the S Plant 
Aggregate Area. Wastes stored in these underground tanks included zirconium and niobium 
scavenging wastes, ruthenium scrubber wastes, main process wastes (from the extraction 
columns, organic wash column, organic distillation column bottoms, and condensate 
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evaporator bottoms) , coating removal slurry, and dissolver flush. Section 2.4 describes the 
wastes in greater detail. 

....... .. ~~.~level condensate waste was disposed 11:r11::11§1~::::r.11~I- ~;::11m~::::maj 
1.i.~'Effl!i.g~: ift the 216 S Crie, ftft6 low let1el seweet keMment wastes wete di91'0seti ift the 
276···s --dnb. Cooling water was discharged to the 207-S Retention Basin and ultimately 
disposed in the 216-S-16 or 216-S-17 Ponds. 

Several unplanned releases occurred in the vicinity of the 202-S Building. These are 
UN 200 V.7 57, UPR-200-W-59, UN-200-W-61, and UPR-200-W-96. These unplae:&ed 
releases i:twelr1ed the SJ)read ef mElioe.etP1e matef'i&ls as a restilt ef fire er beettttse ef f)feCess 
I:iqtlid er waste leaks. 

2.3.1.1.2 222-S Laboratory. The 222-S Laboratory is liUif: the primary eegeiflg 
waste il\Effii SOl:lfee in the s Plant Aggregate Area. It is locaie~I immediately south of 
the 202~S--Building. The laboratory was constructed during 1950 and 1951. The laboratory 

~:~~j~~~t;!!~~:::~~~l'!:;!:!s-itU,•i-~~ =:a 
ceetinues te n :::suppofti:::g Hanford Site operations with emphasis on waste management, 
offsite shipment certification, chemical processing, and environmental monitoring programs 
throughout the 200 West and East Areas including B Plant, U Plant, the tank farms, 242-A 
and 242-S ~J;vaporators, waste encapsulation storage facility, PUREX Plant, and ftJ.P.J.9.ID.9.m l-iJ::11• :::(Z Plant],. ·· ····· ··· ···.···.·.··· w.w. 

mm.ffiffl:::!:e~~:~'!!9-P!!~!•il::i!!!!!!'!lt!:~ ~~~;~ili:1
1~ 

·stoied'·····ift·the 222 S ·oBBge£eus &Ba Mix-ea ":11/aste··stemge Facility f)rier te sh:ipmeet te the 
241 SY Tank Fflffll DSTs . Laboratory wastewater (along with waste-water from the 291-S 
Stack Complex and 219-S Waste R-eteetien BBEl TFe&tmeet lillfflg!:::Facility) is ffi~pJ::directed 

iiiii-~~~.-
The laeemtery is a three letiel euHaiftg heusing &Eletiftistftlti,1e &re&s 8B:El Sl:lf)f)()ft 

facilities, a low let1el l&hemtery, ftft6 a high le1t1el leeratery. A-ejaeeet te the 222 S 
L&eemtery is the 222 SA Chemie&J. St8ft:e&ftls L&eentery, heused ift tmilers. The 222 S 
Labemtory is ifteluEleEl ift the HaRfom R-CR.A:, Pf:egfllBl. 
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8 11::~a :::1mm:::111• ::m:::~1m:::• :::~~:1:::1B11l::1fium@1~: 
9 

1 o ............ .. m :::liilfflB:::-::::E&tllt'.imll::l :::lilffiB1blffi:::• ::11111:::lg:::1iUIII 
11 -i . 
12 
13 
14 2.3.1.2.3 211 8 Val¥e Beuse. The 211 S ValYe House (loeated at the REDOX 
15 Reagent ThBk Fe.rm) is a wooden ,,BlYe house adj&eeBt to 11 t&Blcs (used to store S Plant 
,16 proeess ehemieals). 
17 
18 2.3.1.2.4 219 8 Weste Retentien end Treatment Faeility. The 219 S Vlaste 
19 Retention B:Bd Treatment Faeility is a eonerete buildiftg that houses the eontrol room B:Bd 
20 Sftffll)le gallery. This faeility is euffently in use for ff'efttfflent (with eaustie B:Bd sodium 

1 nitrite) _of ftltiioaeili•e wastes disehti'ged from the 222 S Labomtoey. Treated waste is 
22 sh:ipped to the 200 West Area double shell tank fft:fffls. This f&eility is iBeluded iB the 
23 Hanfofti R-CRA Program. 
24 
25' 2.3.1.2.S 233 8 PluteBiu.m CeneentPBtien Feeility. The 233 S Plutoe.ium 
26 Coneentf&tion Faeility is ft eone:fete B:Bd metal building used for eoneentmtion B:Bd load out of 
rf plutoe.ium Bitmte preduet from the REDOX proeess. The buildiBg is ineluded iB the Hanford 
281 Surplus Faeilities Progmm (HSFP). 
49 
30 2.3.1.2.6 233 SA E,mewt Filter end Staek. The 233 SA &haust Filter B:Bd Staek 
31 houses high effieieney p&rtieul&te air (HEPA) filter bllflks, fans, B:Bd an eMaust staek for the 
32 233 S BuildiBg. The f&eility is iBeluded iB the HSFP. 
33 
34 2.3.1.2.7 241 SX--491 Building. The 241 SX 401 Building is a eonerete building that 
35 housed eondensers, hB:Bd & wheel opemtioB, iBstftlmentatioB, B:Bd eoftdee.sate reeewiBg tanks 
36 desigeated to reeewe eondeesate fFem the 241 SK Tunk Fe.rm. A siBgle stoey eontrol ft)Om is 
37 attaehed at the south end. This faeility is ineluded iB the HSFP. 
38 
39 2.3.1.2.8 241 SX 492 Building. The 241 SX 402 Building houses eondensers, IHmEl 
40 wheel val•t'e opemtors, iBstrumeetatioe., B:Bd eoftdeesate reeeiYiBg t&Blcs desigeated to reeei-Ye 
41 eoftdeesate from the 241 SX ThBk FB.ffll. A siBgle stoey eoe.trol ft)Offl is attaehed at the 
42 south end. This faeility is iBeluded iB the HSFP. 
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2.3.1.2.9 242 S E¥&peNtar liteility. The 242 S B¥apof&to£ Facility ltettses the 
steam eoftdensate evapomor that opemteEl fafffl 1973 to 1980. The e:r;apof&to£ set'\'ed to 
fedeee the ·1ohime of wastes stofed in the 241 SY DSTs. Bttiltli:ftg ·1entil&tioe. systems are 
still aetive. 

2.3.1.2.19 27&-8 Sal¥eet H&ndliftg Faeility. The 276 S Solr1ent H&:ftdlie.g Facility, 
Of)CffiteEl from 1952 thfettgh 1967, is a eoe.erete aetl tme.site btiiltliBg ttsed far stomge ftftd 
ueatmeftt of methyl isobetyl ketone (MIBK) ttsed ifl the 202 S Bttiltli:ftg. This facility is 
iBeltided in the IISFP. 

2.3.1.2.11 291 S St&ek Camplex. The 291 S Stack Coffll)~ incltides 8:11 iB gromtd 
gffldtt&ted SB:lld ftftd gfft'lel filtef th&t is still iB ese to pro:r;ide ·1entil&Hon fa£ the p£OCess ftfCft 

of the 202 S Bttildiftg, ftftd a eoe.erete bttilding adjaeee.t to the fae.s (eetweeft the Sftftd filter 
ftftd the stack) th&t hottses the controls fa£ the fftfts . This facility is ie.elttded in the HSFP. 

2.3.1.2.ll 292 S Jet Pit Hause. The 292 S Jet Pit Hottse is a eoe.erete bttiltliBg that 
hottsed the jets ttsed to wash dowft the iBBer lie.cf of the 291 S Stack Complex. This facility 
is iBclttded iB the HSFP. 

2.3.1.2.13 293 S on: Gas Treatment and R-eeo\'ery F&eility. The 293 S Off Gas 
Ti=e&tmeftt ftftd Reeo11ery Facility is a concrete ae.d mmsite beiltling hoosing e:dsorptioa 
towers, acid :reeo:r;ery eqttipmee.t, ftftd a pi~ :r;al:r;e pit th&t was ttsed to :reeo·1e£ nitrogeft 
oxides ae.d Yol&tile fissioe. prodttcts from the off gas. This facility is ie.eltided in the HSFP 

2.3.1.2.14 2794--8 M~aBitariBg Hause. The 2704 S MoftitoriBg Hottse is a metal 
bttiltli:ftg. No finthef iflfofffl&tion was diseo1t•e£ed. 

2.3.1.2.15 2711 S St&ek l\feBitariBg Building. The 2711 S Stack :Moe.itofing 
BttildiBg is a wood stftlcftlre adjacent to the 291 S Stack Complex that hottsed 
iBstftlment&tioft fa£ sampliBg exhattst iB the ventil&tioft system. This facility is iBclttded iB 
the HSFP. 

2.3.1.2.16 2718 S Sand Filter Sampler. The 2718 S Sea Filter Sftfflt)lCf is a wood 
stftlcftlre e:djaeee.t to the 291 S Stack Coffll)lex th&t hottsed iBstftlmee.t&tioB fa£ moe.itoriBg the 
pressttre drop ftftd mdioacti11ity of efflttent &:if in the ·1ee.til&tioft system. This facility is 
ie.elttded in the HSFP. 

2.3.1.2.17 222 S Dangerous and l\med Waste Storage Faeility. The 222 S 
D&ege£Otts ftftd ~fixed Waste Stomge Facility eoe.sists of two metal stomge sheds oe. a 
eoe.erete pad. Dftlmmed mixed wastes are stofed in the shed prior to bttrift:1.. This facility is 
included in the Ranfoffl RGRA Pmp;f'An:1 . 
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1 2.3.1.2.18 2727 8 Nol1f'&dioeeti¥e Deegerou.s Waste StoP&ge heility. The 2727 S 
2 Noftflldioaeth·e Dftftgerous Waste Stomge Faeil:ity is a meml euildiBg on a eenerete pad 
3 located in the seutheest portion of the 200 West Area. The faeil:ity p10•1ided eemainer 
4 stomge fer noftffldioaeth·e d&ftgereus wastes genef&led in the rese&f'Ch &ftd de¥elopment 
5 labomtories, proeess opemtions, &ftd maintefl&ftee &ft8 tmnspoftatioa funetion thfeughout the 
6 H&ftferd Site. This facility operated frem MMeh 1983 to Decemeef' 1986. This faeil:ity is 
7 iRP.foi:i1¥1 iR thP. UARfAM 1u:·~ A. ll:Fnl1'1'AR1 

8 
9 
10 1.~ 1 TARk!la AR.I VAnlt!la 

11 
12 T&ftks &ftd •1aults were constmcted to h&ftdle and store liqttiti wastes geftCfftted by 
13 plutonium processing activities. Se¥eml types of taeks are preseat in the aggregate area 
1 ~ including catch tanks, stomge tanks, &ftd receh•ef taeks. The catch taBks are genemlly 
15 associated with decisioB bo:,res Md othef tffl:Bsfer umts and were desigfted to accept O"t'etflow 
16 Md sail-ls . Stomee tanks were used to collect &ftd store laree au&fttities of liauiti waste. 

1i 
18 Locations fer tanks and '•'&ults are shown in Figure 2 3. A more detailed 1.oefttioft map 
19... of SSTs &ftd DSTs is p10•1ided in Figure 2 4. The SSTs at the H&ftferd Site were built 
2P~ betweeft 1943 and 1964 to store high le1t·el liqttid wastes. Witbift the S Pla:e:t Aggregate 
21 Area, the 27'SSTs are located ifl two taftk farms: 241 S TuBk Farm (12 SSTs) aftd 241 SX 
2T T&ftk F8l'ffl (15 SSTs) (Refer to Tables 2 4 Md 2 S) . A detailed dmwiflg of &ft SST is shown 
23... in Figure 2 S. Afty pumpable interstitial liqttiti &:Rd supefftat&ftt liqttiti are tfflllsfeft'ed to 
24 DSTs (Borsheim &ftd Kil'Ch 1991) &ftd stored as a eoneentmte (DOE 1987). There is ofte 
25·' DST farm in the S Plant Comple:!E, 241 SY Tuek Faml, which houses three DSTs. A 
2.P.. detailed dmwing of a DST is shown in Figure 2 6. Single shell tanks are regttlated uftder 
27 RCRA Section 3005(e) &ftd associated state d&ftgefOUs waste regulations. The 241 S &ftd SX 
28'! T&ftk Fftfffls are coftsidered actir.·e in the regulatory sense because they are "aetively" storing 
2p, RCR,·\ regulated wastes; howlWer, they luwe Bot roeeived additional wastes sinee 1980. 
30 Cribs &:Rd treftches that recei¥ed discharges from easeeding taftk opemtions are chameterized 
31 &:Rd remediated uftder CER:CU .. or RCR,<\. east emetiee authoritv as stated in the Tri Pft:mi 
32 A~RIP.Rt a.c.nlmrc P.t Al 1 ()()A) 

33 
34 AH of the tanks within the S Pl&ftt Aggregate Area taftk farms will be addressed by the 
35 RCRA SST closure p10gmm.. The structures and related eentaminatioft in the taftk farm will 
36 be described ifl this repoft. eut in•1estigation &ftd remediatioft stmtegies will be deferred to 
37 thA So:So:T P.lm1nM nrnP-i'Rm 

38 
39 IBtefim isolatioft &ftd stabilizatioft hn-ve beeft peffi>fffled on the tanks to 1t·arying degt'eCs. 
40 as listed in the iBdi'iitiual taftk descriptions (Refer to Table 2 4). lftterim isolatioft is the 
41 sealieg of aH aeeesses to the taftk Bot reqttiFed for loeg tefffl suPreil-1:aBee. The seal pFOVities 

. 42 a barrier aee.inst inadyefteet additioft of liauiti. The admimstmti-¥e desienatioft "e8:ftie:l:lv 
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interim isol.ftted" refleets the OOfflf)letien of the effaft requirea for interim isolfttion with the 
fflfeeptioe. of isolatioe. of risers 8:lld 1_3i1_3ieg fe<J:Uired for 1_3t1fflf)ieg or other met:hoes of 
stabi:l:imtien (Hae.lee. 1991). IBterim stabi:l:imtien is the temo•18:l of as ffttlch liEfuid as 
possible thretlgh use of a sB:lt well 8:lld a jet: puftll'. A sB:lt well is a sle~ riser pipe insettea 
into the sB:lt cake of a tnBk 8:lld into which fl J3UIDI' is 1_31aeeEI. A tnBk is eensidefed interim 
stabili2eEI if it eoetaies less thtlft 189,000 L (50,000 gal) of dmieable ieterstitill:l li(lllid tlftd 
less thtlft 19,000 L (5,000 gal) of SUJ_3Cffltlttlftt liEfuitl. 1B all cases of interim stabtifflltioo., 
interstitill:l li(lllids remain with the ¥olume 8:lld •1ary aceerdiftg to waste •1olume, liEfuid type, 
8:lld othef' faeteFS. 

2.3.2.1 241 8 Tank Farm. The 241 S Tuek Fft:ffll is lecated less the 1.6 km (1 mi) 
Borthwest of the 202 S Building. The 241 S Tuek Fftfffl was eoBsffllctea betweee. 1950 tlftcl 
1951 Md coe.tains twe1¥e 2,800,000 L (750,000 gll:l) t1e.clergR)tle.cl tftftks. The tanks are 
eoBstructed of tei.ftforeed eoe.ctete with a HH:lcl steel lifter eo•,•eiiflg the oottom flftd side walls 
(Aflaersoft 1990). Bottoms of most tao.ks B:re slightly dished tlftd B:re belew gmcle with at 
least 1. 8 m (6 ft) of soil c011er for shielding. Forcea •reo.tilatioB pf011ides cooling for tao.ks 
eapable of geo.ef&tiftg heat. that could e'M:ceed established eeo.crete tefBl)Cmture limits. Single 
stage HEPA filters allow atmospheric bl'eftthieg for tao.ks that do o.ot fe<}Uire cooling 
(DOE 1987). Each tnflk is ringed with a series of vaElose ~o.e beteholes to moft:itor the soil 
for mdioacti't'ity tlftd B:lso to act as a leak cleteetieo. system. S1_3eeificatiens of these boreholes 
are 152 mm (6 in.), OJ>eft eftded bottom, tlftd st1e.k ftf)l)FO'M:imately 23 m (75 ft) below gmQe. 
The wel-ls eflft aecommoElftte peftable gElftlfflfl 8:lld o.etttron EleteetioB Eleviees (AflElersoo. 1990). 
Tueks in the 241 S Tuek Fftlffl wete origin.ally 8ffllBged in fl system of four ca9Ctldes 
cofflf)Osed of three tao.ks each (101 103, 104 106·, 105 107, 108 112). Liquid wastes were 
traesfeff0El to the fH'St tank B:llewieg solicls to settle &:O:tl theft 01•1ertlowieg to two st1bseEtt1eo.t 
tao.ks in the cascade (Apf)cftdi:x. E, &thibit 1) through pipieg in the siaewalls; howe..•er, as 
•,•a.ri.ous 1_3rogfllffls Bft'le been. initiated, mtlfty of the ca9Ct1Ele systems between. the tao.ks hft't'e 
either beeB rem011ed, moEli.fi.eEI, or scaled (Andersoe. 1990). It is etieif)ated that 
Westinghot1se Hftftford wil-l em1_3ty seven. tan1Es iB the 241 S Tue.k Farm: in the e.ear future 
(AJ)f)eBdi'M: E: EKhibit 2). 

Most of the wastes in the SSTs is in the form of sludge, 98::ltcalEe, tlftd 1iquids, and 
eoesists 1_3rimerily of sodit1m hyEIFo'M:ide; soEli.tlm selts of Bitl'IHe, Bitrite, Ctl:Fboeate, &lum-ieate, 
Elftcl phosphate; 8:lld hyEIFous o'M:ides of iron tlftd mang&o.ese. Radi.&tioB ieteo.sity in these tao.ks 
is 91_3eetea to be •1ery high due to the mdi.eaeti'+•e deeay of elemeo.ts such as uftlftium, 
thorium, plutoBium, 8:lld Bef)tunium; howe¥er, mEli.atien io.teo.sities should be lewer down the 
eascade dt1e to the gfe&ter eumber of solicls that 1_3reeipitatea out iB the 1_3£eY1ious tfl:Bk. A 
discussion of the Uffl>ltlliBeEI releases from the SSTs Ctlft be fouftd in Seetien 2. 3 .10. 

2.3.2.1.1 241 S 101 Siegle SheD Tank. Tonk 241 S 101 aetwely reeewed wastes 
from 1953 through 1980. Types of wastes io.clude REDOX pFOCCss high level wastes, 
REDOX orocess coatifte waste. flftd suoernatant cofttfl:ieine waste from Pacifie Northwest 
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I..abef'fHOry (PNL) eo&tiftg waste, PUREX low level waste l&bof'fHOry waste B Pl&Bt hi h 
101,el waste, ten_Bin&l liquo£ ed eoBdeesate 0't'af)Omte£ eo~ms, flartial neu~oB re!e, N 
R.eaetor waste, fflft e,cehege waste, &nEI waste ffflm 241 U S &Bd sx T&ftk F Th 
t&Blf e tl . 318 ' ' llflBS. e 

llff'eB)' OOBtaifts,000 L (84,000 gal) of imefStia&l liquid 45 400 L (12 000 al) f 
S~fflll&m~ li<J?id, &Bd 1,571,800 L (415 ,000 gal) of solids (H&elo~ 1991) Th~ Me gfirre 

0 

aet:we momtonBg wells assoeiateEl with this t&Bk (WHC 1991a). · • 

2.3.2.1.2 .241 S 18.2 Sieg.Jc SlteD Tank. TaBk 241 s 102 aett,,ely reeewee waste ffflm 
19~~ thfeu~h 1980. Types of waste iBelede RBDOX J:lroeess high ltwel wastes; Bit:rie 
&effltf)O~StUffl -~&Bg&B&te (HNO:,IKMe.(¾) soletieB &Bd sui,ema&mt eolft£l:iftiBg RBDOX 
proeess high ... ~vel waste_, ~BdeBS&te 0't'llf)Of'IHOf eottems, BOBeompleeEI waste, DST slerry 
feee, &B~ J>&I~ Beuffftliattiee feee ffflm 241 S, SX, SY, ed U T&Bk F&fffls. The ftlftk 
CUff'elltly eo11tams 870,600 L (230,000 gal) of iBterstiti&l liquid 110 SUJ:l0mat&Bt li(luid ed 
2,078,000 L (549,000 gal) of solids (Hanlo11 1991). ' ' 

2.3.2.1.3 241 S 103 Single SlteD Tank. Tuek 241 s 103 aeti·,ely reeei¥ee wastes 
ffflm 1953 through 1~80. Types of wastes iBelede REDOX proeess high lei+•el waste 
REDOX pmeess ~atiftg waste, HN~lnift(¾ soletioB, &Bd a st1pemat&Bt eoetaiftiB~ 
RBJ?OX pme:ss ~gh level waste, eoBdeesate e1,apemtor eottoms, BOeeomple~ waste ed 
J:)arti&l 11euuamat1011 feee from 241 S SX SY aBd U T&Bk Farms Th t&Bk a 

. 321 700 ' ' ' . ~ CHff'eft7' 
eoetaifts, L (85,000 gal) iBterstiti&l liquid, 64,300 L (17 000 gal) st1pemat&Bt liquid 
and 874,30? L (23_1,000 gal) of solids (H&eloe 1991). There~ se¥eB aetwe moeitoriBg ' 
wells assoe1ntee wlth this t&Blf. 

2.3.2.1.4 241 8 184 Single SlteD Tank. Tank 241 S 104 aetively :reeei't•ee v.·aste frem 
Febntftij' _1953 to 1968. Types of waste iftelede REDOX proeess eontiftg waste REDOX 
J:lroeess mgh level waste, ed SUJ:l0mat&Bt eo11taiei-eg RBDOX J:lroeess high 1ei.,ei' . t 
o· •erile f th taBks . th was e +wrem O er 1:ft 4' 241 S T&:nk Farm. The t&Blf euffefttly eoetaifts 106 000 L 
(28,000 gal) iftte£Stiti&l li(ltlid, 3,800 L (1,000 gal) supemata:et li(ltlid &Bd 1 109 ooo' L 
(293,000 gal) of solids (Hanloe 1991). ' ' ' 

-~s t&Blf was remo·+'ee frem set'\'iee aed eategomr;ee "(ltlestioeable integrity" bee&use 
of a liquMi l~••el dee_£ea~, ed this taBlc is AOw assumee to ee a leake£ (WHC 1991a). There 
Me fou£ &eti'+'e momtoftftg wells assoeiatee with this t&Blf. 

2.3.2.1.S 241 S 185 S~le SlteD Tank. T&flk 241 S 105 aet¥t1ely £0eei,t1ee waste ffflm 
1?53 to 1974. Types of waste 1:ftelede REDOX proeess eoatieg waste &Bd REDOX p 
mgh l01t•el waste. The tilfik ett£Feetly eeBtaifts 132 500 L (35 ooo gal) · t titi&l li ;eess . . , , Hl~ 7ltli ,BO 

s~at&Bt_ li~Mi, aed 1,726,000 L (456,000 gal) of solids (llaeloft 1991) aed has fi·•e 
aet.P+'e momtonBg wells assoeiated with it (WHC 1991&). ~ 
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.2.3 . .2.1.6 .241 S 106 Siftgle Shell Tank. Tank 241 S 106 aeti'Yely Feeet1t•ed waste from 
1953 to 1979. ~s ef waste ineluee REDOX preeess high leYel waste, Stll)effl&t&ftt 
eeat&:iftieg REDOX f)fOCCSS high le¥el wastes, ue eeedeaSMe e¥&1)8f&tof' eettems. The taftk: 
eurreatly eeat&:ifts 435,300 L (115,000 gal) iflterstiti&l liqttie, ne sltl)efflfffllftt liqttie, ue 
2,055,300 L (543,000 gal) ef selies (Hulen 1991). 

A jet lfflffl:P se:ltwell system was iBstflllee ue pl&eed iB epemtien euriftg August 1978. 
The taBlc hos six act.we meBitof'iflg wells osseeifl:ted with it. 

2.3.2.1.7 241 S 187 Siftgle Shell Tank. TOftk 241 S 107 oetwely feCePt'OO wastes 
from August 1952 uatil 1980. ~s ef waste iBelttee REDOX preeess high le>.<el waste, 
RBDOX f)fOCCSS eoatiBg waste, ud sttpematut eoataiaiBg RBDOX process high le>.<el waste, 
deeeatamiflotiet1 waste, B Plot high leYel 0:86 lew le¥e1 waste, PNL waste, l&bemteey waste, 
N Reactor waste, PUREX lew le>.<el waste, iee. e'M:ehuge waste, fffletieftizfttiet1 waste, 
eet1Eleasote e¥&1)8£0tor eettems, eettble shell taBlc slurry :feee, partial e.et1tralizatiet1 feed, Oftd 
eempl~ed eeaeet1tmte from 241 BX, C, S, SX, SY, ud U Tok Farms. The taBlc 
ettffefttl-y eeat&:ifts 170,300 L (45,000 gal) iBteFStitial liqttiEI, 22,700 L (6,000 gal) Stll)efflatOftt 
liqtliEI, uEI 1,370,200 L (362,000 gal) ef seliEls (Haftlon 1991). 

IBtermittCBt liqtlid 1e1 .. el ifteFe&ses smee Jttly 1981 h&1t•e beet1 &ttribttted to 
Eleeet1t&miflotiet1 werlc er f)reeipit&tiea (aeettmttlotiflg ill a 1t'ahe f)it). Althettgh the ttBit was 
portially iseloted iB Deeembef' 1982, liqttie le>.<el measuremet1ts eeatiBHe to shew a slew 
iflereose (WHC 1991a). A slew iftereose iB the sttrfoee le7t'el has beet1 ebseived siBee !.lay 
1987, bttt it has not e'M:eeeded 5.0 em (2.0 m.). The sttrfaee le'.•el meast1remet1t ineFe&sed 
2.8 em (1.1 iB.) iB Septembef' 1991 ElttMg the iBstallotiet1 ef a se:ltwell sereee.. The 
referee.ee baseliBe was acljusted te reflect this pfflftlled water adElitiea. This taBlc will remaifl 
t1t1der elese st1£Yeilluee fer tt~le:iBed surfe:ee le1t'Cl iBereoses ud is reported ee. the Alert 
List (H&Blon 1991). The taHk has six aeti'Ye meBitering wells asseeiated with it. 

.2.3.2.1.8 241 S 188 Siftgle Shell Tank. Te:fllc 241 S 108 e:eti'Yely reeei-¥ed waste from 
1952 to 1979. ~s of waste inelttde RBDOX proeess high lC1t•el waste, Stll)efflatut 
eeataining REDOX proeess high le¥el waste, MEI eeaEleasote C1t'ape£0ter bettems. The tank 
Ctlffefttl-y eeftte::iBS 389,900 L (103,000 gal) mtef'stitial liqttie, ne Sttpematut liqttiEI, 8:ftd 
2,286,100 L (604,000 gal) ef seliEls (H&Blee. 1991). 

Past liqttie le7t'el iflereases are att.ribttted to dry bttoy8ftt sttrfe:ee crest. Dry well 
readiflgs h8¥e reme:iBed stable dttf'iflg the re•t'iew pef'ioti ue are the oBly me&ns ef leek 
deteetioe. as the Food lBstfllmeat Cofj:)Offttien (RC) liqttiEI leYel measttremeat de•t'iee, ue 
mlHRl&:l t&f)e plummet &fe eoe.taetiftg selids (WHC 1991a). The taftk: has &1e aetwe 
moBitering wells a~seeifl:ted with it. 
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1 2.3.2.1.9 241 S 109 Smgle Shell Teek. T&Bk 241 S 109 aeti't•ely reeeitred waste from 
2 1952 ufttil 1979. Types of waste iftelttde RBDOX pieeess high le¥el StiJ>em&t&Bt eofttaffliBg 
3 eoBdeesate e1r&fX)mtor bottoms from the 241 S 102 Tu:ek. The taek euneetly eoet&ies 
4 469,300 L (124,000 gill) iBterstiaa:l li<tttitl, eo stiJ)efft&t&ftt li<tttitl, &fltl 2,149,900 L 
5 (568.000 e&l) of solids <H&Blon 1991) &Rd has six aeli.¥e moBitoriee wells asseeiated with it. 
6 
7 2.3.2.1.10 241 S 119 Single Shell Teek. Taftlc 241 S 110 aewely ieeeiYed waste 
8 from 1952 ueti:l 1979. Tyf>es of waste iBeltiEle RBDOX proeess high kwel waste, RBDOX 
9 proeess eo&t.iog waste, su~&t&Bt eoet&iBieg REDOX.proeess ioft ~ge waste, 
10 224 U Buildieg waste, eo&ting waste, deeoetftmin&tioft waste, B Pl&ftt low kYiel waste, &Rd 
11 org&nie wash waste from 241 B, S, SX, T, TX, IHld U T&ftk FO:fffls. The tank eunefttly 
12 eofttains 227,100 L (60,000 gal) iaterstitial li4aid. ae StlJ)effl&t&Bt li<tttid. &Rd 2.619.200 L 
13 (l.92 _()()() pal) of so1ids (Hanlon 1991). 

14 
I'\ ... 

15 Past iBerea:ses of surfaee kYiel had eaused eoesidemble ~ioftal problems, &Rd 
l& speeial pumpieg was Beeessary iB Oeteber 1975 to lewer ltwels eelew maximum eperatieg 
17 limits. The iBerea:se was attributed to dryieg of the buoy&et erust layer. Dry well rea:diBgs ..... 
18 h&1t•e remltifted stftble durieg the felriew perioe &ed &re the oely me&es of leak deteetioB sinee 
19• tl:iP. nnit nf'eliomine.nth• eonte.inq qolich f'.Wl.JC. 1()91e.)_ 

20 r.., 
21 =nte oBly cleanup aetioft takeft to date is the iBst&llatioB of a jet pump s&ltwell system in. 
22 Attfflst 1978. The t&ftk he:s eieht aeti•re moftitorin.e wells 0:sseeiated with it. 
~l 
24 2.3.2.1.11 241 S 111 Single Shell Teek. T&Bk 241 S 111 aeti't•ely ieeeiYed waste 
25 1 from 1952 to 1975. The taek ieeeiYed REDOX pieeess high le¥el waste &fltl StiJ>emate:et 
2~ eoBtainiflg eoedeesate e'r&fX)mtor bottoms. The tft:ftk curreetly eoet&ies 726,700 L 
27 (192 ,000 gal) interstitial li4Uid, 37,800 L (10.000 gill) saperBftta:ftt li(ltlitl. &Rd 2.218.000 L 
28·' (!\~l\000 van of qolidq (Hanlon 1991)_ 

2.Q 
30 The ce:uses of past li4uitl le'rel in.creases are ROt eompletely lmowe. Dry well ree:din.gs 
31 haYe remaifted stftble daring the re>riew period &ed are the primary meaes of leak deteetioB 
32 sinee the unit coBtaffls solids. This te:ek has the poteeti&l to geeemte hydrogeB or othef 
33 fle:mm&ble gas. Its maximum tempefflttlre fCftdiBg was 35°C (95°F) iB FebfUM')' 1991 
34 (WHC 19910:). The unit has six acw1e moftiteriftg wells asseeiated with it iBcltidiBg the Eley 
35 wells-:-
36 
37 2.3.2.1.12 241 S 112 Single Shell Teek. Ta:ek 241 S 112 aeti't•ely £eee¥f'ed waste 
38 . from 1952 uetil 1974. Types of waste iBeltiEle RBDOK proeess high leYel waste &Rd 
39 StiJ>efft&te:et coftta:iftiBg RBDOX pieeess high le•rel wastes &ed eoftdeesate e1r&fX)ftltor bottoms. 
40 The t£mk cuneBtly eoftt&iBs 545,000 L (144,000 gal) ieterstiti&l HEJ:Uitl. eo supem&t&Bt liEJ:uitl. 
41 and 2.4Ht'700 L (639.000 ee:1) of solids fHBflloR 1991)_ 
42 
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This t:Htit has a f)OteBtial t-o geeemre ltydrogeB Of fl&mm&ble gas. Hs maximum 
tempemaue fe&Eli:ng was 34°C (93°P) ie. Febmary 1988. Pest J.iEtttiEl le¥el ie.efe&ses ere 
attributed t-o Elryieg of euoyaet surfaee emst. Dry wells M"t'e remaie.ed stable duriBg the 
review period &Bd are the oeey means of leak deteetioe as the uftit predomie.afttly eoetaies 
solids (WHC 1991&). This umt has fwe aeti"t•e monit-ofieg wells assoeiated with it ie.eludmg 
the Elry wells (WHC 199 lfl). 

2.3.2.2 241 SX Tank Fel'IB. The 241 SX Taek FMm is aft aetir1e site loe&ted diieetly south 
of the 241 S Tuek Farm. The ta:Bk farm was eoestftleteEl eetweee 1953 &Bd 1954 &Bd 
eoetaies fifteen 3,785,000 L (1,000,000 gal) SSTs as well as two &bo>1egf0Ue.d water taeks. 
The ue.dergfOUe:d tanks are eoestftleted of reieforeed eoe:erete with a mild steel lifter eO"t·ering 
the eottem aftd sidewalls. Bott-oms of most tafllcs Me slightly dished aftd eel:ow gmde with at 
least 1. 8 m (6 ft) of soil eo¥er for shielEling. Forced ¥eetil&tioe pro¥iEles eooliBg for taeks. 
Siegle stage HEPA filters allow atmoSf)herie ere&tbiftg for taeks that do BOt £eetUire eoolieg 
(DOE 1987). Eaeh ta:Bk is ringed with a series of Elry wells ('.•&dose :zsoee eoreholes) to 
momtof the soil for mdioaeti'lity &Bd also t-o aet as a leak deteetioe: system. SpeeifieatioBs of 
these eoreholes are 15.2 em (6 ift.) ie. diameter, aft epee. ee.ded eottom, &Bel suBk 
&J)f)ro,tlmately 23 m (75 ft) eel:ow gmde. The wells eae aeeommodate f)Oftaele gamma and 
BeutroB deteetioB de·1iees (ABdefsoB 1990). The 241 SX TllBk F&rffl, reeei¥ieg REDOX 
process salt wastes, was the fifst ta:Bk fftfffl e<ttfipped for haedlieg hard eoiliftg waste 
solutioes; howe¥er, oeey T8:ftks 241 SX 105, 107, aftd 115 eoulEl aeeommodate these 
wastes. hl these tanks, heat is gee:emteEl whee. the fissioe. produets deee:y mdioaeti'lely ana, 
although most of the heat is dissipated ey eoiliftg the supern&ta:B:t, a small 0:moue.t is 
eoe.dueteEl t-o the grouBa (Aftaersoft 1990). Vaf)OfS from the eoiliftg are l'OUted through 
lieaders to eoedeesers ths:t are thee •reeteEl to the 0:tlBOSf)here through filters. ·Most of the 
wastes in these SSTs is ie. the ferm of sludge, salte&ke, afta liquias, eoBsistie.g primarily of 
sodium hydro:Kide; sodium salts of nitmte, mtrite, eMOOe.ate, &luminate, aftd phoSf>h&te; afta 
ltyal'OUs otides of il'Oe &Bel maftgaftese. Coe.dees&te is either diseharged t-o eries or retumed 
to the tftft1c to ma-ietaie. the liquid le¥el. T8:ftks iB the 241 SX Tank Farm were origie.ally 
ftffllftged iB a system of fwe easeades eomf)Osed of three tanks eaeh (101 103, 104 106, 105 
107, 108 112, 113 115). Liquia w!tstes were tmBsfeff'ed t-o the first ta:Bk allowieg solids t-o 
settle afta thee EWerilowiftg t-o two suesequent tanks m the ease&de (Appendix E, EJc.hieit 1) 
throegh piping iB the sidewalls; how01rer, as •.1&rious J:)rogmms h&¥e eeeB initiated, mafty of 
the ease&de systems eetween the taeks hs:"t•e either eeeB rem<Yred, modified, Of sealed 
(Anderson 1990). 

Most of the wastes ie. the SSTs is ie. the form of sludge, salte&k:e, &Bel liEtuids, aftd 
eonsists primarily of sodium hydrotide; sodium salts of nitmte, mtrite, ea:moft&te, &lumie.O:te, 
aftd phoSf)hate; &e.d hydrous o~es of il'Oe. &e.d maftgeese. Rfldiation ie.teBsity ie. these taeks 
is e,c.peeteEl t-o ee very high due t-o the mdioaetir1e decay of elemee.ts sueh: as umnium, 
thorium, J:)lutonium, &BEl Bef)tue:ium; howe..•er, mdi&tien ietensities should ee lower as wastes 
m<Yt•ed aown the easeaae dee t-o the greater numeer of solias that preeipitated out ie. the 
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1 pfC't'ious ffl:ftk. A diseussioa of the unpttl:ftfted releases frem the SSTs Cftft ee fottad in 
2 s;:Pl0t1AR ? '.l 1 0 

3 
4 :2.3.:2.:2.1 :241 SX 101 Si&gle SheD TaBk. Tunk 241 SX 101 aetix+•ely reee¥+•ed waste 
5 from ~lay 1954 uatil 1980. Tyf>es of waste i:Belttde RBDOX J:)meess high 1e¥el waste; 
6 Stt]:)efflat&ftt eent&iniftg REDOX pmeess iea e,tehMge wa.ste, e111t]:)Omto£ eottems, J)9;ftHH 
7 BCttll'tllimtioft feed; llftd eomple,red wa.ste from 241 S, BX, SX, llBfl U Tank Fflfffls. The 
8 · ffl:ftk euffefttly COfttaiBS 548,800 L (145,000 gill) i:ftterstitial liflttids, 3,800 L (1 000 gill) 
9 suoemataet 1-iauid_ and 1 _722_200 L (4SS_OOO ~al) of sol-ids (118::Rlon 1991) 
10 
11 The unit wa.s eeftfteeted te the 241 SX shldge eoolel' i:ft April 1976. Tem]:)Mffi:lres iB 
12 the t8flk fflftge from 88 ° C (190 °F) i:ft the sludge to 62. 8 ° C (145 °F) i:ft the euHc soltttiea 
13 Measurement &Bomal-ies were attril:mted te the FIC J:)lttmmet eontaetiftg surface solids 
l ~ exposed duoog C'+'&J>Omtion. Plietegfft]:)hs taken in Feel'tl&:ry 1982 eonfifffl this This unit 
i5 l=iA!. tl:iP. l'lAt=P.AtiAl tn Pfl\Afl\f'Atfl\ l=i:r.sflmPfl\A Af" flARUAAhfo PAQ (WHC' 1 ()()1 A) 

16' 
The unit has eight aetix1e moBitoriAg wells associated with it. Monitoring results from 

18 dry wells (va.dose ~one eoreheles), the prim&:ry means of leak deteetien hll'+ie rem&:ifted stable 
1'9' .-innRP tl:iP. f'P.:r.siP.w ~AAA (WU(" 1 ()()1 A) 

0 
i l :2.3.2.2·.2 :241 SX 10:2 Single Shell Tank. Tank 241 SX 102 aetix+•ely reeei>+•ed waste 
22~ from :Ma:y 1954 until 1980. Tyt)es of waste i:Belttde REDOX ]:)ft>eeSS high le>1el waste 
23 C8:ft)()ftflte waste, eoBCfete, sttpem&tllftt eoatai:Bi:ftg REDOX pft>eess high 1C¥el waste, REDOX 
24 J:)FOCess ioa eJEeh&Bge waste, e¥&]:)0mtor eottoms, Md J:)art.ial aeutralimtioa feed from 241 
,-r, · , L.5 BX, sx, TX, llftd U Tank F&mts. The t8flk CUffefttly COfttaiBS 692,700 L (145-000 gal) 
2,6, i:fttC£Stiti&l lifltlid- BO Stt]:)effl&tllftt lif!uid. and 2 . 055 . 300 L (543 . 000 gill) of solids 
27 i'UARlAA 1 ()()1) 

28 ' 
2.9, Futttre plans iftclttde installation of a. jct ):)Ump s&ltwell system te remo"+'e a.s lfttleh of 
30 the rema.iniBg ifttC£Stiti&l lifltlid as possible with emrent technology. The unit is eomteeted te 
31 the 241 SX slttdge eoole£ faeility siftCe tempef'Bftlres iB the euHc wa.ste rise aeo•+·e 90 ° C 
32 (200°F). A:a awe.rent lifltlid 1e¥el decrease i:ft the ffl:ftk was attriettted te m01+•ement of 
33 surface solids. The unit has the ooteftti&l te eeaeftte hvdroeea or other flamma.ele eas 
34 raCRC 1 ()()1 A) 

35 
36 This unit has &re aeti¥e moftitoring wells associated with it. Moftitoring resuks from 
37 dry wells (•;a.dose ~Be eoreheles) hll'+ie remained sta.ele dttMg the fe'riew pet'ied. The only 
38 elCftftttp &etioa t&kea to date is pumpi:ftg the waste to a minimum sttpet'fHttllftt heel 
39 ,wnr 1 qq 1 A) 

40 
41 :2.3.:2.2.3 :241 SX 103 Single SheD Tank. Tflftk 241 SX 103 acti"+'cly reeei-red wa.ste 
42 fmm 1'4n:r.s 1 C)'i4 nAtil 19~0 Tv:f)eq Af wAste iAelmle RBDOX flFOeeSS hi~h le¥el waste 
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eonerete, ed SUf)Cfflfttftftt eoate:iftiftg REDOX proeess high le¥el waste, eo&tiftg waste, 
e>rElf)Omtor bottoms, org&:ftie wash waste, ed partial e.eet.mlimtioe. feed from 241 BX, SX, 
ae.d S T&:ftk Fft:fffls. The t8:Bk euffCBtly eoat&ies 916,000 L (242,000 gel) ifltefstitiel liquids, 
3,800 L (1,000 gel) SUf)Cfflfttftftt liquid, ae.d 2,464,000 L (651,000 gel) of selids 
fHe:RlAR 1991). 

Future pl&:fts iflelude iesta:lling a jet pump seltwell system te remO"t'e as much of the 
remaieing iflterstitiel liquid as pessible with euffCftt teehe.olegy. The uBit is eoBBeeted te the 
241 SX sludge cooler facility ed temperatures ie the bulk waste rise aboYe 90°C (200°F). 
A liquid le>rel decrease follewieg a kaftsfer iflte the uBit was attributed te the FIC plummet 
measuriBg &ft iffegul&:r material suf'faee. This ueit has the peteetiel te geaemte hydrogea Of 
flsmmaele gas (WHC 19918). 

This tftftk has six aeti¥e monitoring wells assoeiated with it. Dry well (1+1adose 2\OBe 
boreholes) mdioeuelide moBiteriBg results hft'1e remaieed staele dutiBg the ftwiew peried. 
The onl:y eleanUI} aetioa iflitiated at this site is pumvieg the waste te a HH:fH:ffll::tfB SUf)Cmat&:ftt 
heel (WHC 19918). 

2.3.2.2.4 241 SX 184 Single Shell Tank. TB:Bk 241 SX 104 aew,ely £eeei1+1ed waste 
from 1955 uetil 1980. Types of waste ieelude REDOX proeess high le¥el waste ed 
supemata;et eoata:i:e.ing RBDOX process ioa e3Cehege waste, &Bd eoedee.sate e>rElf)Oflltof 
bottoms. The tank euffCatly eofttaiBs 522,300 L (138,000 gel) interstitiel liquid, eo 
supem&tftftt liquid. ed 2.324.000 L (614.000 gel) of solids (Hanl:oe. 1991). 

Ae. awareet liquid l01+1el deerease was attributed to a defeeti'fe liquid le>rel tape &Bd 
loeamed slumpieg of the solids ie the Yieiflity of the PIC vlufflfflet. This un:it has the 
f}Oteetiel to geeemte hydroge& or other fiftmmaele gas (WHC 19918). 

The tftftk has SC'+'ee. aeti'+•e moBitoriBg wells assoeiated with it. Dry well (•1adose 2\OBe 
borehole) mdioeuelide moBitoriBg results hft're remaieed staele during the re1+•icw periods. 
Because of the surface solids, the dry wells are the vrimaey me&:fts of leak deteetio&. T&:ftk 
241 SX 104 was deela:red &B assumed leaker in 1989 Bfier 416,350 L (110,000 gel) of liquid 
had leaked. 

2.3.2.2.S 241 SX 18S Single Shell Tank. Tun.k 241 SX 105 aetr,ely £eCei'fed waste 
from February 1955 ue.til 1980. Types of waste ieelude RBDOX process high le>rel waste 
&Rd SUf)Cmfttftftt eoete:iftiftg REDOX precess high le¥el waste, REDOX precess ie& e,reh&Bge 
waste, e·1Elf)Omtof bottoms, ae.d poruel e.eutfll:liffltioa feed frem 241 BX, S, TX, ae.d U 
T&:ftk F&:fffls. The tank CUffCfttl-y eoitt&ies 987,900 L (261 ,000 gel) ie.terstitiel liquid, ftO 

sueeme:taftt liauid. 8:ftd 2.585 .200 L (t;83.000 eel) of selids (H8:ftlea 199H. 
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1 FuRtre plB:fts iftelude iftstilHiftg e. jet pump se.ltweH system te reffl&\'e e.s mueh ef the 
2 remB¼ftfflg iftterstitial littttid e.s the eHReRt teehnelegy allews. The Hait is eeftfteeted te the 
3 241 SX slttdge eeeler fe.ettity B:ftd tempere.Htres ift the hulk we.ste rise B:B0Ye 90°C (200°F). 
4 A lifltlie !er.rel deereese we.s attrieuted te tlte RC phtmmet e0flte.etiftg sHrfe.ee selids. The 
5 uait he.s the peteRtie.l fflf' hydregee. er etltef flllfflme.ele ge.s gee.ere.tieft (\VllC 1991&). 
6 
7 The uait he.s sevee. e.etir1e meaitefiftg wells e.sseeie.led with it. "!.leaitefiftg resHlts fi=em 
8 dry weHs (Ye.dese fflfte herehel:~ B:ftd le.tefals hB.11e feffle.ifted staele dttrAtg the feYiew 
9 peried. Bee&ttse ef sHffe.ee selids, dry wells B:ftd le.tefals B:fC the prime.ry me&fts ef leek 
10 deteetieft. The enly eleanHp e.etieft te.keft te date e.t this Hait is pHmpiftg the we.ste te a 
11 fflfflimum Sttpeffie.t&:ftt heel (\l/HC 1991&). 
12 
13 l.3.l.l., 141 SX 19' Siegle Shell Tank. TB:Ak 241 SX 106 e.eti"lely feeei,1ed we.ste 
14 fi=em 1954 ufttil 1980. Types ef we.ste iftelHde HB:ftfefd Site le.eemtery we.ste, PNL we.ste, 
15 aitrie e.eidlpete.ssium pe!'fflB:ftgB:fte.te selHtieft, SUJ)efft&tB:ftt eeftte.ffliftg REDOX preeess we.ste 
1'6 B:ftd fmetiefH2Eltieft ieft aehB:ftge we.ste, er1e.pemter eettems, B PlB:ftt lew ler1el we.ste, eeatiftg 
17 we.ste, REDOX pi=eeess high level waste, eomple*ed B:ft:d ftelleemplaed waste, B:ftd J)artial 
18 ftetttml-ii::ftti:eft f.eed fi=em 241 B, BX, C, 8, SX, SY, TX, B:ftd U Te.nlc FB:fffls. The te.Hlc 
19 euffefttly eeftte.ifts 734,300 L (194,000 ge.l) iftterstitie.1 liEJ:Hid, 230,900 L (61,000 ge.1) 
7,.0 SUJ)efflB:tB:ftt Hfl\)id, B:ftd 1,805,400 L (477,000 ge.l) ef selids (HB:ftleft 1991). 
21 
22 The uflit is eeftfteeted te the 241 SX sludge eeel:er eeeause teffl.J)efflftlfes rise te 60°C 
23 (140°F) ift the hettem selids B:ftd 49°C (120°F) ift the eulk selutieft. Test augeriflgs ift 1974 
24 e.t leee.tiefts e.ejaeeftt te the earlier suSJ)eet well (41 06 09) were ifteeftelttsi¥e, B:ftd Be further 
25 sRtdies B:fC plB:ftfted. A liEJ:uid lei.•el ifterease ift the tB:ftk was attrieuted te a leal<iftg 241 SX 
26 slHdge eeeler steam eeil B:ftd failure ef a steam eoil 11&¥1e. 1ft additieft, a surfe.ee lei.•el 
27 iflerease ifl the tB:ftk was attrieuted te water Y&pef eoBdeesiftg ift the 241 SX sludge eeeler 
28 duetiftg B:ftd dmiftiftg te this uait. This uait has the peteBtial te geeemte hydregeft er ether 
:?9 flamme.ele gases. This tmit also eoftta-ms peteAtially high eofteefttmtiofts of orge.nie salts 
30 (WHC 1991&). 
31 
32 This tB:ftk. he.s six aeti"le meftitefiftg wells e.sseeiated with it. Dry weH (Yadese fflfte 
33 boreholes) mdioftHelide moftiteriftg resHlts, the J)rimary means of leek deteetieft, h£P.1e 
34 reme.ifted staele dufiftg _the fe'liew J)eried (WHC 1991&). 
35 
36 l,3,l.l,7 141 SX 197 Siegle Shell Tank; TB.Ilk 241 SX 107 e.etir1ely reeei'red waste 
37 from lq,ril 1956 ufttil 1964. Types ef waste iftelude REDOX pi=eeess high lei.·el we.ste, 
38 REDOX preeess ee&t:iflg we.ste, eeBerete, B:ft:d SUJ)effl&tB:ftt eeftte.inmg REDOX pi=eeess high 
39 level waste. The uftit eeftte.ifts the eeBteftts of 41 eettles ef Beu~ we.ste from the 100 F 
40 Reaeter, eaeh eeAmifti:Bg less than. 1 g (2 x 1~~23~. The tank eHrreAtly eoAmi:As 
41 18,900 L (5,000 ge.l) iftterstitial lifltlid, ftO SUJ)effte.te.ftt liEJ:uid, B:ftd 393,600 L (104,000 ge.l) ef 
42 sludge (Hanleft 1991). 
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The only known release is UPR 200 W 140 where &f'p£mcime.tely 20,000 L (5 ,000 ge.l) 
of we.ste we.s Sf)illed (WHC 19918.). Conmmifte.tion Sf)fe&d latemlly i.ft a stfim:lm 17 te 18 m 
(55 to 60 ft) Below gmtle. 

The unit is eonneeted te the 241 SX sludge eeoler. The solid we.ste is estimMed te 
genemte 16,000 J/see (53,000 Bru/h), Md the euffCnt &11emge tempemwre of the eulk solids 
is 66°C (150°F). The meimum tempemrure £eeerded ey any of the sludge thefffloeOUJ'les is 
97.8°C (208°F). The unit is eonsidefeEl to h&7t•e high heat loe.d 12,000 J,'see (42,000 Bru/h) 
(WHC 1991e.). 

The unit we.s remOYed fi:em sen•iee e.s e. "eonfirffled leekef." Bee&use of e. e&keEl 
suffe.ee, dry wells Md le.tefflls e.£e the only mees of leak Eleteetion. All wells e,ceept Well 
41 07 08 hft7t•e remained ste.ele duriflg the t=e¥iew period. The le-.•el of Ae&rey Well 41 07 08 
eontiftues te ine£e&se slowly, MEI pe.st Elif:eetione.l pfoee Elata inaiee.tes the.t the aetivity is 
eomiAg fi:em the northeast, whieh is the dif:eetion of this unit. 

l,3,l,l,8 141 SX 108 Single Shell Tank. Tank 241 SX 108 aeti1t•ely £eeei•1ed we.ste 
from Nor;emeer 1955 uAal 1962. Types of we.ste iftelude REDOX ):)f6eeSS high le...el we.ste, 
eonerete, Md SUJ'effl&tant eontai.fting REDOX p£Oeess high le...el we.ste fi=om other taffies in 
the 241 SX Tank Fftl'ffl. The t:e.ftk euffCntly eootaifts 22,700 L (6,000 gal) interstitial liqttid, 
no supeme.tant lieiuid, Md 435,300 L (115,000 gal) of sludge (Haruon 1991). 

The tilftk he.s e. knowA release, UPR 200 \V 141, where e.pp£Oxime.tely 9,100 L 
(2,400 ge.l) of we.ste le&kea (\VHC 19918.). 

This ttnit is considered to h&11e e. high heat loe.d of 13,000 J/see (45,000 Bru/h). 
Photogmphs h&11e iAdiee:ted no suffe.ee lieiuid. The Eley well and le.teffll mdie.tion mdioisotope 
monitoriflg results hft7t•e reme.ifted ste.ele dttriflg the pa.st fe't'iew period and e.£e the oAly means 
of leak eeteetion siftee the unit eentaifts primarily solids. Radiation Je,;els i.ft ery 
1.Vell 41 08 04 were sttast:e.fttie.Hy feEltteeEl in NoYefflOOf 1981 when e. ee.isson loeated aetweeA 
this ttnit and dry \Vell 41 08 04 we.:j filled with dift (WHC 199 le.). 

The tMk he.s SHE aetive moniteriflg wells e.ssoeiated with it (\VHC 1991e.). 

l.3.l.l.9 141 SX 189 Sinf:le Shell Tank. Tank 241 SX 109 aeti"1ely £eeei,1ed we.ste 
fi:em Septemeer 1955 thfOugh 1965. Types of we.ste ineluee RBDOX p£Oeess high le,;el 
we.ste and SUJ'effl&tilftt eoAtaining REDOX p£Oeess high le¥el we.ste fi:em other te.nlcs i.ft the 
241 SX T&ftlc Fftl'ffl. The tank ettffCntly eontaiAs 37,900 L (10,000 gal) interstitie.l liquid, Ao 
SUJ'efflat&ftt lieiuid, anti 946,200 L (250,000 gal) of sluage (Hanlon 1991). 

. 
This unit has e. known £elee.se e.ssoeiated with it, UPR 200 W 142, where 

&f'P£Oxime.tely 20,000 L (5,000 ge.l) of we.ste leaked (WHC 19918.). 

WHC(SPLANl)/9-11-92/0315 lA 

2-21 



DOFJRL-91-60 
Draft B 

1 The tttttt is eeftfteetea te the 241 SX slttdge eeeler &Bd was interim staei.lii!eEI ift ~{icy 
2 1981. The estimateEl heat genemti:eft ef the selids is 10,300 J-/see (35,000 Bkl/h), &Bd the 
3 ar1erege tempemtttFC of the slttdge is 72.8°C (163°F). The ttftit is eensidefed te har1e a high 
4 heat petential fer flammaele gas aeettmttlat:ien eeeatJse other 241 SX tanks ·1ent threttgh it 
5 (WHC 1991a). 
6 
7 The ttftit was remw1ed ffem ser¥iee as a "eeftfumed leaker." Dry wells and later&ls 
8 8fC meftitered te traek the migmtien ef aistiftg raeienttelides ift the sail. Dttriftg the FC'liew 
9 l}efied, raeiatieft le;•els iR dry wells &Bd laterals FCfflained staele with the e:JCeq,tieR ef dry 
10 \\lell 41 09 09, whieh eeRtiftttes te sherw· a steady ineFCBSe et the 23 m (74 ft) le•1el. The ttftit 
11 has eight aeti'le meftiteriRg wells asseeieted with it (WHC 19918). 
12 
13 2.3.2.2.10 241 SX 110 Single Shell Teek. Tank 241 SX 110 aeti1t1ely reeewed waste 
4 ffem Ne'/emeer 1960 ttRtil 1976. Tyi,es of waste iftelttde REDOX preeess high le;•el waste, 

15 eeReFCte, Sttpefflat&ftt eentainiftg REDOX preeess high le¥el waste, PNL waste, B Pl&Bt lew 
16 le•1el waste, ieR eJEehBftge waste, ei1aperater eetteffls, &Rd 244 U Bttildiftg waste from 241 B, 

"' 
17 BX, and SX T&Bk FO:Tffls. The eenteats ef 16 plastie eettles eeateiftiag the foUewiag were 
18 added te this t1Rit: Rattlml. \::lftlffittm, depleted ttflHlftlm, eariehed ttflHlftlm, Md 23

~ . The 
--19 t&Bk ettrrently eoatflifts no interstitial or sttpemat:aflt liquids; howeYer, it does eeataia 

0 235,000 L (62,000 gal) of slttdge (HBRleR 1991). 
21 
22 The ttftit was elassified "(tttestieH&ele ifttegrity" ift 1976 dtte te 8ft ttRaplained li(tttid 
23 le·1el deerease. The ttRit was eenneeteEl to the 241 SX slttdge eeeler ift Jttly 1972. The · 
24 solids ha'le BR estimated heat geReretieft rate ef 16,000 J-/see (56,000 Bttt/h), &Rd BR ar1erege 
25 ettlk tefflf)el'Bttlre ef 66°C (150°F) (WHC 1991&). 
1§ 
27 This ttRit has Rifle aetiz1e meRiteriHg weHs asseeiateEl with it. The dry well &Rd lateral 
28 radiat:ieR fCadiHgs remaiRed staele dttriftg the rei1iew l}efied &Rd are the oRly me&Rs of lea:k 

· 29 deteetieft siftee the \:IRit eonteins selids (WHC 1991a). 
30 
31 2.3.2.2.11 241 SX 111 Single Shell Teek. Tank 241 SX 111 aetiz.rely reeei't•ed waste 
32 ft:em 1956 \:IAtil Mey 1974. Types ef waste iftel\:lde REDOX precess high leirel waste &Rd 
33 sttpemat&ftt eeRtaifti:ftg REDOX preeess high ler1el waste Bftd REDOX preeess ioft eJEeh&Bge 
34 waste. The tank ettffCfttly eeRtilffls 26,SOO L (7,000 gal) iftterstitial li<tttid, ne Sttpefflat&ftt 
35 liquid, &Rd 473,100 L (125,000 gal) ef slttdge (HaftleR 1991). 
36 
·37 2.3.2.2.12 241 SX 112 Single Shell Teek. Tank 241 SX 112 aetiz.rely reeewed waste 
38 . from 1959 ttfttil 1969. Types of waste iftelttde REDOX preeess high le•1el waste Bftd 
39 s\:lpemet&ftt eenteining REDOX precess high le¥el waste from ether tBflks ift the 241 SX 
40 t&Bks. The t&ftk ettffCntly eentflifts 11 ,400 L (3,000 gal) iftterstitial li(tttid, a,o Sttpefflat&ftt 
41 li(tttid, Md 348,200 L (92,000 gal) ef slttdge (IlanleR 1991). 
42 
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Thefe is a lcftowft relea-se assoeiatee with this uftit, UPR 200 \l/ 144, wheft 
appRnafH&lely 100,000 L (30,000 gal) of waste was Feleasee (V!HC 19918). 

The uftit is eoftfteeted to the 241 SX sludge eoolef. The estifftatee heat geBemtioft f&te 
of the sludge is 18,000 J/see (61,000 Btu/It), &ftd the ll7.'eHge te~ of the fHatefiel is 
~°C (140°F) (WHC 19918). 

The t8:ftk was fCfHtwed fi:efH serviee as a "eoftfianed leekef." The dfY well &ftd latef&l 
leak deteetioft mdi&tieft fClldiftgs ~ to ee stable dufiftg the fC•;iew pet'ied. The tank 
has se•,•eft &eti:Ye 1HeftiteriAg wells asseeialed with it (WHC 19918). 

2.3.2.2.13 241 SX 113 Siegle Shell Tank. Tftftk 241 SX 113 aetiYely fCCCi,;ed waste 
fi:efH FehflHU")' 1958 ufttil Jufte 1958. Tyf,es of 1Naste iftelude REDOX pFOeess high ler.iel 
waste with diatofHaeeous earth. added ift 1962 as a staeilizef. The tank euffCfttly eofttaifts Re 
ifttentitial ef supefflat&At liquid; hewe-,•ef, it does eoRtam 98,400 L (26,000 gal) of sludge 
(H&ftloft 1991). · 

This uftit had a lcftowR Felease, UPR 200 W 145, wheft &pJ>fe,i:ifHately 57,000 L 
(15,000 gal) ef waste was feleasee (WHC 19918). 

This uftit was fe1He1t•ed fi:efH sef'Yiee as a "eoRfiflned leekef" ift 1962. The dfY well 
FC&diftgs fCfH&iRed stable duriHg the fC1t•iew peried. The um.twas equtwed with fr,•e 
pFOtoeype latemls. They h&Ye eeeH disseffteled &Ad &Fe Het seriiee&ele. The uRit was 
stabilized with diatefHaeeous ear.Ii, &Ad photogmphs iftdieate that Ro liquid is pFCseHt. The 
t&Ak has three aea-¥e 1Hem.toriAg wells asseeialed with it (WHC 19918). 

2.3.2.2.14 241 SX 114 S~e Shell Tank. Tuftk 241 SX 114 aetiYely reeei•;ed waste 
fi:efH No1t1efft6ef 1956 ufttil 1972. Types ef waste iRelude REDOX pFOeess high le¥el waste 
&nd supemat&At eofttainiftg REDOX pFOeess high lCYel waste, REDOX pfOCCss ioH e,i:eh&Age 
waste, &ftd eoRdeBsate er;epemtof bettofHs fi:efH 241 SX t&Aks. The t&ftk euffCfttly eofttaifts 
53,000 L (14,000 gal) ifttefstitial liftuid, He supemat&:At liftl:lid, &ftd 685, 100 L (181,000 gal) 
ef selids (Hanlon 1991). 

The uftit is Bew attached to the sludge eoolCf. The estifH&ted mte of heat geftemled ey 
the FefH&iftiftg solids is 25,479 J/see (86,999 Btu/h) &ftd the &Yemge telHpef&tufC of th.is 
fHaterial is 87°C (190°F). The uftit was eategeraed "quesaenable integrity" heeause of dfY 
weH aetizlity. The dfY well &ftd lateml mdiation t=eaeiftgs h&1t1e fCfH&med stable duriftg the 
fC't'iew i,eried (WHC 19918). The t&nk has se¥eft aeti¥e fHOftitofiftg wells assoeiated with it 
AVJ.J(1 1 Q') 1 A)_ 
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1 2,3,l.l.lS 241 SX llS Single Shell Taek. T8:Rk 241 SX 115 aeti11ely FeeeP+'ea waste 
2 hem Septemeer 1958 until 1965. Types ef waste ineluee REDOX pFeeess high leif'el waste 
3 8:Re SUpelfle.te:nt eente:ining REDOX pFeeess high leYel waste. The tank currently eente.ifts ne 
4 iflterstitia.1 ef' superne.te:nt Hquies; hewer,er, it eees eente.ift 45,400 L (12,000 ge.l) ef sluege 
5 (HW'l!OR 1991). 
6 
7 There was a knewn f'Clea5e e.t this unit, UPR 200 \V 146, when 8:l'l)f'O~me:rely 
8 200,000 L (50,000 ge.l) of waste was feleasee (WHC 199le.). The unit was f'Cme•1ea fff>m 
9 sen•iee as e. "eeefumea leaker." Paotogmpas taken iR 1974 intliee:re the.t no liquie is 
10 present. The eey wells 8:Rd le:remls eat& iftdiee:re no ehaRges during the rerliew J'Cfl66. The 
11 te:ftk has SC'f'en aetwe monitoriftg wells e.sseeie:ree with it (WHC 19918:). 
12 
13 2.3.2.3 241 SY Taek Fal'IB. The 241 SY T8:Rk FIH"ffl, nerthee:st ef the 241 S T8:Rk F9.fffl, 
L4 was euilt eetween 1974 8:Re 1977 8:RS houses three DSTs, eaeh CS:f)&ele ef storing 
15 3,785,000 L (1,000,000 ga.1) (see Figure 2 6). They are the le:rest ift t8:ftk ftmft design with 
16 heat tf'ee.~, stf'ess f'elierrea primary liftCfS 8:RS e. noftstf'ess f'elieif'ea outer steel H:RCf, eoth 
17 inside a reiAfereee eenef'Cte shell to l'f'O'liee douele eentaiftment &Re ensure eemplete 
18 eente.inment ift ease ef e.n fflfter shell lee.k (Andersen 1990; DOE 1987) e.nd designed to 
i9 pfeYide eonte.iftment ef mdioaetwe we.ste fef e. miftimum of 50 ye&fs. The primary Of "Kl" 
2-0 Yentile.tion system f'Cmoi.•es ¥8:f)OfS fi:om the primary te:ftk e.ntl me.iftte.ifts e. nege.ti•1e inrema.1 
21 tank pressure fele.twe to atmospherie pressure. Aeerf'egf'Ountl piping eenneets ene primary 
22 riser ffom eaeh te:nk to the tank flH"ffl primary e,rne:ttst system. The 241 SY Te.Bk FIH"ffl he.s e. 
23 moisture sepe:mtof, heater, filtef e8:Rk, e.nd fe.H. 
24 . 
25 The annulus ef "K2" 1f'entile.tien system is used to eeel te:ftks, fnin.ifflizr.e moisture 
26 eendense:tien in the tmnul&f spaee, e.nd SCf\'e as a sensitive methee of deteeting leakage of 
27 mdiee.etwity fff>m the primary tank. !ft the ee.riy 1970s, it was deeieea that a.11 Hquid wastes 
28 fi:em SSTS ee tmnsfeffea to DSTs. Prior to transfer, these wastes were eeneentra~ using 
29, eeyste:lli-i!ef ert'e.pemtefS, pfedueing a thick slurry ("eouele shell slurry") eensistiflg ef Ne:OH, 
30 Ne:Nc», ~, N&Al~, eissek•ea orge.nie eemplae.nts, e.nd othCf salts (Reyftoles et. a.1., 
31 1991). The 241 SY Te.Bk Fe.rm is one of the t&ftk fa:rffls ple.eea into service speeifiea.lly fer 
32 the stomge of~ PIS:Rt e.ne RBDOX pFeeess wastes. Tanks 241 SY 101 &Re 103 store 
33 eempla8:Rt eeneentmte, e.nd 241 SY 102 Te.nk stores tlilute waste. These te:ftks he.r.·e dmin 
34 ehe:r.flels in the iRsulatiRg me:teri.a.1 insta.llea Between the steel e.nd eenerere in ofdCf to emy 
35 8:ftY leak&ge to the· S:F.flul&f spe.ee eetween the ir.fter e.nd outer 1::i:nefs. ConduetFf'ity pf'09Cs in 
36 the llflftulus 8:ftd meieaetFf'ity a.larms in the ~e.ust system l'f'O'liee leak deteetiea during 
37 epere:tion (A11de£sen 1990). The DSTs discussed eelew are regule:ree under R:CRA. 
38 
39 2.3.2,3.1 241 SY 101 Deuble Shell Taek. Te.Bk 241 SY 101 euRently eonte.ins 
40 897,000 L (237,000 ge.l) of iftterstitia.1 Hquie, no SUpeffi&t8:Rt Hquie, e.ne 2,119,600 L 
41 (560,000 ga.1) of se:ltee:ke. The waste type is eempla8:ftt eeneentrate waste that eensists ef 

• 42 eoneentf8:tea pfeduet from the CY&pemtien of dilute eemple:itea we.ste (He.nlen 1991). The 
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1 euildup flftd feleese ef hydfflgeft ge.ses eefteath the salte&ke has eausee the surfe.ee leYel te 
2 flt1emate smee 1981, and an iwfestigatios eeseerniflg the slttfl)' gf8wth is osgeiBg. 
3 
4 2.3.2.3.2 241 SY 192 Deuhle SlteU Tank Tflftk 241 SY 102 et1Hefttly eefttaifls 
5 2,157,400 L (570,000 gal) Sttpeffl&mftt liEtttid, RO mtentitial li(itlid, &ft8 2(:;8,700 L (71,000 
6 gal) ef slt1dge. The waste ~ is miseelleeeus leeemteey waste ffem 222 S, dilt1te 
7 ftefteempleee waste, &Rd plt1tenit1m fh'1isffiftg plMt TRU selids. These wastes Me lew 
8 aetiYity wastes erigiB&t:iftg frem the T Pl&Rt anti the S Plant Cempla, the 300 &Rd 
9 400 Areas, PURBX faeility miseellaneeas wastes, 100 N Area sttlfate weste, B Plant, 

10 saltweHs, PFP Sttpefft&taAt, &R:d TRU selies ffem the \\test Area epemtiefts {H&ftleft 1991). 
11 
12 2,3,2,3,3 241 SY 193 Deuhle Shell T&Bk. Taflk 241 SY 103 eaHefttly eefttaffls 
13 651,000 L (172,000 gal) Sttpefft&tMt liqt1id, ft8 iAtefstitial li(itlid, and 15,100 L (4,000 gal) ef 
14 salteake. The waste~ is diltlte eemple:1Cflftt simil&f te th&t ift Tek 241 SY 101 
15 (HMleft 1991). 
16 
17 2.3.2.4 Catelt Tanks. Thefe Me fottf eateh taftks Md efte vault withift the S Plant 
18 Aggregate Afe&. C&teh taAks (Figure 2 7) eefttfttft less vett1me the SSTs &Rd Me ustlfl:Hy 
19 asseeiateEi with dh•«sios bo:1Ces ed di•.ieftef statioRs. The eateh tanlES reeeive leakage from 
20 tfflftsfef liftes, diY«sieft ee:1Ces, ef Reamy pipe efteasemeftts. \\tastes aeet1mt1lateEi ifl: eateh 
21 taftks Me tfflftsfeffeEi te stemge taAks. 
22 

23 lli:lt1:li,ll::m,:::l1.li 
24 
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• 
11aa1 

2.3~2.S 244-S Receiver Tank. The 244-S Double-Contained Receiver Tanlc is an active 
waste unit located 620 m (2,030 ft) northwest of 202-S Building near the 241-S Tank Farm. 
The unit receives waste solutions from processing and decontamination operations. It 
contains approximately 41,465 L (10,954 gal) of waste although it has a design capacity of 
76,768 L (20,280 gal). The tanlc is situated vertically within a reinforced concrete, steel­
lined vault with 0.3 m (1 ft) thick walls. The bottom of the vault is 15 m (50 ft) below 
grade. 

2.3.2.4.1 249 S 392 Cateh Tank. This ttnit eeAsists ef a eereh tMk that reeei·1ee 
. lew le"f'el IMJEe& "li'BSles frem l9SQ thfettgh 1987. Wastes eeAsistee ef dilttte laeemtery waste 
eeAtaiftiftg 0.001 males i,er liter (mel/L) sedittm; greater th&n Q.Ql mel/L hydf8:lfide; greater 
tftllft Q.011 mel.JL ftitf8t1s e:lfide (NO), llftd 0.000078 g✓L tet&I plt1teftit1m. AWFe:llim&tdy 
200,000 Llyt' (S0,000 gallyr) wCfC tr&ftsferred throttgh the 240 8 151 Dh•ersioft BeK frem the 
222 S L&bemtery. ,'\f>llf8:JC:imately 2,000 L (600 gal), mestly flliftw&ter, were tt!UftleAtieA&Hy 
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released between June 1985 ed fflffliM)' 1986 (WHC 1991&). C&teh Tuak 240 S 302 is tm 
assumed leaker ed euneetly eoewes 9,000 L (2,380 g&l) of waste as determiaed by PIC 
gauge B:ftd the eoffl:f)tlter &utom&ted sufYeiH&ftee system. 

2.3.2.4.2 241 8 302A Cateli Teak. Begineiftg in 1952, the 241 S 302A C&teh Tuek 
eoHeeted dre.inage ff8m seeoftdM)' eontainment of liqttid IBHEed waste solution tmnsfer l"fflltes 
ffflm pf0Cessi:Rg aed deeontamiftation opemtions. The tftftk has~ felBO't'ed ff8m setViee 
ftftd :replaeed with 241 S 304A. It was &e¥er offiei&Hy retited, 8\it it is etn•rently in&etY.•e. 
The taek euneetly eoewes 200 L (54 g&l) of w&Me ed was p&ltiaYy fliled with gfl)Ut ifi. 
Feb!Ufll)' 1991; hower1er, Bfief a le&k test, it was still assumed to be a le&ker (Hanlon 1991). 
AH 6f'llift&ge lines hw1e ~ eut ed l"Otlted to 241 S 304A. This tftftk is inelttded in the 
Haeford R:CRA Pfegmm. 

2.3.2.4.3 241 S 302B Cateli Taek. This taftk, loeftted west of the 241 S Tuak FftflH, 
was used to tf'B:flsfer waste soltttioes ff8m proeessiflg ftftd aeeoetami:nation opemtions B:fta 
eu£FeBtly holds 12,300 L (3,240 g&l) of waste. Leak deteetioe 8:ftd air moeitoring are 
f)ef'ffiflfted eoetiftuously witlii:R the 241 S Tuek Fftfffl. This unit was aetiirated in 1952 ftftd 
isolated ifl 1985 (DOB/RL 1992). 

2.3.2.4.4 241 SX 382 Cateh Taek. Cateh T8:flk 241 SX 302 is ftft iflaetiz1e waste unit 
leeated on the east side of the 241 SX Tuek F8:fffl. The tftftk was used to tmnsfer waste 
soltttioes ffflm proeessiflg ed deeontamiflatioe opemtions ff8m 1954 tftl"ffllgh 1983. The 
¥olttme of waste remainiflg in this tafllc is eunently uekeown, as it is eot moe:itored 
(HaBloe 1991). The unit was isolated in 1985. 

2.3.2.6 Vaults. The 218 W 7 Burial Site is a •.iault, but clue to the 218 desigeatioe aed the 
type of waste reeei·1ed by this unit, it is aeseribed under 8\irial sites in Seetioe 2. 3. 9 .1. 

i 11:::mm~:::1• :::11m1J;&-!$:::1m::::- ::::i~::\mg:::g ::::i:::::ni1111mm:~ 

WHC(SPLANT)/9-12-92/0315 lA 

2-29 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 2.3.3 Cribs end DNiBs 
12 

DOF./RL-91-60 
Draft B 

13 There are two mW:ft types of uBElefgfOuBEl liEtuiEl EliSJK>sal faeilities in the S Plfmt 
14 Aggregate Area: eribs aaEl fFeB:eh draiBs (Figure 2 8). The S Plaat Aggregate Area iacludes 
1 12 cribs aaEl eBe freBch clrB.ift. ~lost of the infoffflaHOB desefieing the desigB aBEI opemtioB 
i 6 of cribs in tms section has been extracted from ~w:te Dispe56l iRle the GFeund 81 Her.feFtl, 
17 by Beam aad Godfrey (1967). 
18 
19 Cribs are aad ha·1e been used exteftsh•ely to EliSJK>se li4Uid wastes iftto the subsutface 
20 allowiftg mElioeaclides to sore to the soil without e:Kposmg them to the satfaee. This aetioe 
{ 

21 uses the SJ}eei:fie retention of a soil, whieh is the mtio of the ,•olume of water a soil ean 
22 retain &gft:Hlst gmvity dminage to the total ·1olume of the soil. Cribs are shallow exeavatioes 
23 that are eithef baekfi:l:leEl with gfft'rel matefi&l Of helEl ~ by wood stmctures. The 
24 gm-¥el filled stmctures f)fO'lide liqHid resef\1oif e&f)&eity aBEI f)fOmote e...•ee: Elistribution of the 
25 waste solutioe:s as they f!efOOlate iftte the ·1aElose :i!OBe soil without exf)Osiftg the waste 

· ~ solutiofts to the fttf. O·1er time, erib ElesigBs e-101'ied iftto eotlfiguffttioBs that f)fO'rided 
27 greater e&f)&eity at fedueeEl eost. 
28' 
29 Cribs eoestmcted smee the 1960s eoesist of leeg, ftftffl)W tfeBehes about 3 m (10 ft) 
30 wide at the bottom, filled with a few metefs of gmEled gfft'•'el (Figure 2 9). A fllastic 
31 membmne is fllaeeEl 0·1ef the gmvel ftftd the tfeBeh is baekf"Illed with earth. A smgle 
32 Elistribatof fliJ>e tmverses the lee:gth of the erib within the gF&11el bed about Ii mete£ &bo11e the 
33 bottom of the e:K·eaYatioB. 
34 
35 Waste li(lUids spread latemR-y as well as ,;eftiee:l:ly from a efib, thus inefeftsiftg the 
36 liqHid hedliftg e&f)aeity J:)ef eabic meter of exeavlltion. The lateml spfe&d must be 
37 eoesidefed ift the loe&tioB of othef cribs m the same geBeml area. The lateml mO"t·emeBt of 
38 w&ste from aft aeti·1e erib iftto 8ft iftaetiz.•e erib eoulEl tmftSJK>ft fet8ifted mElioaeti·1ity iftto the 
39 grouBEI water below the abafteofleEl erib, siftee the soil saffOUnEliflg the iB&eti't'e erib eould be 
40 saturated aBEI may e:ot &dsorb more mdioeuclides. 
41 
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Seetioft 2.3.3 .12 c!iseesses the history of opeffltioe. of the free.eh dmie.. The esee.l 
desigB of a ffefteh dmie. is a large perfomted pipe, groater thllft 30 em (12 ie..) ie. c!iametef, 
llftd less thllft 12 m (40 ft) dooi, with a crushed stoe.e fill:ie.g m the bettom seetioB of the pipe 
(Figttfe 2 10). FfeftCft dmifts mllftftge potee.tiftH-y COfttllffifflllted liqttid by pft>motiflg 
pereolatioB ie.to the soil. 

2.3.3.1 216-S-1 and 216-S-2 Cribs. The 216 S 1 llftd 2 Cribs weFe eoBstrneted ie. 1950 

-~~~:-11:a:i ea:~::::::3~i"~~l~4~ :r.(• :~rtl!!!!!it~,,02-S 
Building (Figttfe 2 8). The bottom of the excavation is approximately 10 m (34 ft) below 
grade with bottom dimensions of 12 x 27 m ( 40 x 90 ft) and 45 degree side slopes. The 
bottom 3 m (10 ft) were filled with screened, crushed stone greater than 1.3 cm (0.5 in.) in 
diameter. Two open-bottomed, square, wooden crib boxes, 3.7 m (12 ft) on a side and 
2.9 m (9.5 ft) high, were placed 1.8 m (5.9 ft) into the gravel layer. The crib boxes were 
constructed with 15 x 15 cm (6 x 6 in.) timbers and cross braces (DOE/RL 1992§). The two 
crib boxes were connected in series with overflow from the Zli:tS-1 Bmt lni:Hflowing into 
the l lgjS-2 Be* §ffi§:!via a pipe. The crib dimensions are 21··:,t t2 x 11 m···cgo x 40 x 35 ft). 

l06fie~·-··ed·90sr:·--Sespeeted ie.01gllfties of COftCCfft ie.elude e.lumimtm, Bitmte, Bitrite, Bitrie 
acid, llftd sodium. 

BefoFe the facility was pet ie.to seFViee, thfee 1t'adose 2:ofte (tte.S&tttmted) monitoring 
weHs, 299 W22 1, 2, llftd 3, wCFe drilled to a depth of 45 m (150 ft). g~j: qfip$,j!j!W,~::::ffl 

drainage waste from the D-1 Receiver Tank and redistilled condensate from the D-2 Receiver 
!~}~ted in 202-S Building. 11• :::11w1mx~::1111:::sRillilElll1:::1• :::iUmY1 
!F.MUi mI!Waste was discharged to the crib in batches of about 19,000 L (5,000 gal) at an 
average rate of 10 batches per day. The crib was ie. seFViee from fflffllftf)' 1952 to fflffllfll)' 

1956 llftd FeeeiYed appro:M.imately 160,000 kiloliteFS (kL) (4.2 x loZ gel) of liqeid waste. 
Rftdiologiee.l moftitofie.g m September 1976 deteeted OJ' to 60,000 e/min Oft R:essillft thistle at 
these cribs. 

original monitofie.g weHs, was deepened from 45 to 93 li.lilffl:i:2$. m (150 to 310 ft) and 
perforated from 63 :fflt:to ~ ~ ::j:m (210 to 310 ft) in January','T955 to provide a groundwater 
monitoring well for .the crib. "' 'Iii June 1955, the well was found to contain liquid waste 
within 15 m (49 ft) of the ground surface. Waste had flowed to the bottom of the well and 

~--•-i1ii:ii i1t~~- -,~•11r• •-~1•11m 
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wd.d)HktlfJ':·· -=- '" ··=:=· -❖ • An examination of driller's lo s for this well shows that two welds in ,,,,,,,,,,,,,,,,,,,,.,,,,,,,,,,,,,,,,,,,,,,,,,,,,J!,,,MH9:I g 
the casing are located within 1 m (3 ft) from the bottom of the crib. Either weld could have 
provided an entry point for wastes to flow into the well, but the acid waste is suspected of 
corroding through the casing (WHC 1991a). Early in August 1955, Well 299-W22-3 was 
filled with sand, and in January 1956, the crib was removed from service. The pipeline to 
the crib was capped at the 241-S-151 Diversion Box and the pipeline effluent was rerouted to 
the 216-S-7 Crib. . 

This release is eo•tered ttftdef Subsection 2.3.10, UPR 200 W 36 UBJ)ler.:Hed Release. 

Dfilliftg of grouftd watef monitoring wells insiEle the erie did not resttme until aftef the 
crie we:s remo•1ed from se£Yiee. Therefore, BO monitoring de:te. reg8:f0ing soil Of ground 
we:ter fftdionuelide eoneentmtiofts were oete:iBed fof this facility ufttil the deq, weH dfilliftg 
progfllftl of 1955 (216 S 2 B:Bd 216 S Z eribs). Core SftlBJ)les tHen from wells dril1ecl in the 
1t'icinity of the 216 S 1 e:nd 2 cries in 1966 indieateEl the:t greeter th&B: 99.9% of the 137£5 
8:ftd-90S£ disehB:£ged there we:s eente:iBed in the 16 x 33 ft. zoftC eelow the cries (l,le:xfield 
1979). Sme:H, eut measuf8:81e, e:mounts of these isotof)es were detected e:t gree:tef depths. 
Soil SaffiJJles Bea£ the we:tef te:ele eente:meEI UiJ to 1.2 x 1~ µCi of 90~ 

The 216 S 1 e:nd 2 erie site we:s stttdied to detefmine the 1980 £8:dionuelide 
distributions ift the crie sediments. The oftly ge:mma emitting fftdionuelide widely distributed 
e:t lCYels greater the:n 10 aCi/g is 137Cs. The 137Cs eoaeeetmtioes were highest e:t B:Bd just 
eelow the bottom of the erie B:Bd decreased lllpidly with depth. The deepest pceetmtioft of 
137Cs we:s eeBeath the S 2 poftioB of the erie. The 137Cs e:ethity eetweeft 1 B:Bd 10 aCi/g 
we:s detected e:t e:pproxiffle:tely 60 in the original meftitoring wells, eut this we:s e:ttrieuted to 
eoete:miBatioa fixed oa the easiflg &B:d aot ea the sediments. A zoee of eoatam.iflatioa 
exeeedieg 10 nCi/g we:s detected ifl the se:tttfftted sediments difeetly eeaeath the crie. The 
souree of this eoftte:HH:Be:tioe we:s e: monitoring well disettssed uader ueple:nfted release UPR 
200 Vl 36. This coate:mifte:tioa we:s limited to withift 20 le:tCf8:lly from the release point. As 
a. result of this release, 908£ we:s detected iB sedimeftt se:mples eelow the uese:tumted zoae 
{VB:ft Luik et e:l. 1982). 

Scintille:tioa profile compe:risoBs iftdiee:ted th&t, except fof 106 RH decay, there he:s eeee 
little ehftftge iB the tote:l gamma mdiatioe profiles since 195 8. Differenees ift these profiles 
since the le:te 1960s B:f)J)C8::f to reflect oftly mBdom &B:d systeme:tic effOfS B:Bd pl'O'iide no 
CYidence fof _tmeslocatioes of the g8:fflffle: emitting mdionuclides siBee 1958 (V&B: Leik et al. 
1982) . 
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1 EJC&ffliR&aoR of seintillatioR J:)rofiles ffOffl the dt?CJ}eftee wells inElieatee that soffle 
2 eoRtaffti.RatioR was futee OR the weH easing ftftEl was fflO¥e6 Eleei,er iftto the profile befere 
3 dri't·ing the easing Eleeper. This eettlEl proElttce effflfteetts intef):)fet&tioft of borehole legging 
4 Elfttil if ftOt m:keft into COftsidemtieft (V&n Lttik et &l. 1982). 
5 
6 Since gftfflffla Sf)eetro5eef'ie resttlts show that the greater ]:)&rt ef lhe gftfflffla aeti·lity ifl 
7 this eM eefflC9 freffl mes, lhe resttlts of lhe sein@atieft ):)robe wCfe ee~ wilh 137er.-
8 Nete that these Mo ffletheds Ele Ret see lhe satne effeeti-Ye ·101:tiffles, anEl differ in seRsiti"1ity. 
9 This eeffl):)&riseR shewee tflat wheR lhe seintilleaon probe is satttmtee at abettt 2. 4 x 10~ 

10 eouRtsiHHfl, the eoHCspeREling 137Cs eoRceRtmtieR is &f'f'R>xifflately 10 RCilg. Oftly lhe 
11 10 ffletef zofte Elireetly below the eM was fottftd te he eeRt&ffl:i..ftatee with mes greatef thftft 
12 10 RCi/g, exeq,t fer a weH Rear the S 'Z pertieft ef the erih, where mes at that eeRcefttmtioR 
13 of 10 RCi/g was fottRd to hEl"1e ):)Cftetmtee to 20 ffletCfs eeReath the eM oottoffl. The FeasoR 
14 fef the EliffereRce is fflost lilEely that the eottoffl of the 216 S 1 BREl 2 erie eJEea•1atioa was 
15 slOJ)ed (2 J:)Cfeeftt) towB:ffl BRd ):)&st this weH, eattsing fflOre of the waste seltttion to ):)eFeelate 
16 in this lowCf ]:)&rt of the exCEWatee 8fe8 (V&n Lttik et al. 1982). The oRly eoRelttsioa that 
17 ffl&y be Elmwn from the &Yailaele data is that eeta eoRtamifl&aoft ler1els h&Ye ecea staele since 
18 1910, BREl 8Pl)eftf to ee slo·Nly Eleereasing, eSf)eei&lly O"f'Cf the last se¥eml years (VBR Luik 
19 et al. 1982). 
20 
21 The preseace of eont&ffl:i..ftatee sediffleAts 2 to 4 feet eelow gFottAEl suffaee preseats a 
22 poteatial fef plant Of BRifflal in:tR!sioa. Fof this fe&soa, hemieides hEl"re beeA applied to the 
23 site &nftttally to pre1t·eat plBRts ffOffl gR>wiRg Oft the site. At this tiffle, there is RO C'riEleRee · 
24 of plBRt or Mifflal ):)eAetffltioA into the waste and the Rear sttrleee eoataffliRatioA is pesiAg Ro 
25 mEliologieal eeRtrol ):)fOOleffls {Va.ft Lttik et al. 1982). A lBFge CJtelttsion zoRe eReofflpasses 
26 Cribs 216 S 1 anEl 2 anEl the 216 S 8 treaeh. A light ehain barrieade with surface mEliatioa 
27 eontaminatioft we:rnin:g sigRs sttffOttREl the Bfeft. This ttftit is iRelttElee iR the RARit\ Progfflffl. 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
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s -~-~-~Jl• ffll1Jl1• l 9 
10 2.3.3.2 216-S 5 Crib. The inaew,e 216 S 5 Crie is leeetee 914 m (3,000 ft) southwest ef 
11 the 207 S Retention Be1,in (Figure 2 8). The erie epemtee frem l.lafeh 1954 te M&feh 1957 
12 Md Wti huilt ti a rei,laeement fer the eent&ffliftatee 216 S 17 i,end. Th::is erie feeei-Yeti 
13 4,100,000 kL (1.1 JE 1~ gal) ef aeidie preeess ·1essel eeeling water and steam eendensate 
14 from 202 S Building ·1ia a 61 em (24 in.) i,el)"t'inyl ehleride Wtite sUf)l)ly line. Th::is wtite 
-rs was aeidie (DOB'RL 1992). The raElienuelides assumeti te he present are 106 Rtt,~r, Md 
.. 16 137 Cs. Hewe11er, 106 Ru hti sueh a shert half life that it may net he i,resent in (1:Ullfttifiaele 
17 aeti·1ities beneath this erie and all ef the eribs in this seetiea. Nitrate is the ealy inergaaie 
18 neftflldieaetive eenstitueat ef eeneem suspeetee te luwe heen dispeseEI at this erie (\1ffiC 
19 19918). 
20 
21 This t1Rit was deaetPlatee beeB:tise ef i-Rsuffieieat eapaeity B:Ad a series ef i.•essel eei:1. 
22 fflilufes, whieh resulteti ift 8J'ef&tien&l J'feblems Md surface eentamiftatien. Aft e:ree: just 
23 south ef this erie eetween t-:h:e 216 S 17 pend e:nd 216 S 10D diteh wti useEI ti e:n eyerflew 
24 fer effluent ·10lumes e:x:eeeeiftg the ee:pe:eity ef the erie. The 216 S 6 erie disehe:rgeti te this 
25 e:ree: ia May 1956. Se:mples ef the a..•erflew water i-Rdieateti gr-ess bete: emitter eeneeatmtieas 
26 ift the 1~ µelee fBBge. After the e:ree: drieti in Juee 1956, eentafflinatiea leYels en the 
'27 sutfaee were reeerdeti ui, te 50,000 elfflffl in some aree5 with gener&J. leYels ef 10,000 elmift. 
28 A sutfe:ee f&dielegiee:l surYey ef the e·.•erflew e:ree:, after a Sq,tember 1956 disehe:rge, 
29 deteeteti leYels ef radieaeti"lity inereasiftg at a fllte ef 5 te 100 fflRlh at the i,ead etige and 
30 &11efllgiag 350 mR/h with leee:lii!ed spets Uf) te 17 mR/h at the i,ead iftterier {l.lB:X:field 1979). 
31 
32 The erie Wti dee:etw&ted by y&lviftg eut and leekiftg the pipeline te the tutit when the 
33 tep ef the erib begB:B te ee:i.•e in. The effl.tient was rereutee te the 216 S 6 Crie and 216 S 16 
34 Pend. Feur e&11e ins in the 216 S 5 erie zene were fiHee in 1974. The site dimensieas are 
35 64 JE 64 x 4.6 m (210 JE 210 JE 15 ft). The t1ftit eeetains B:J'f)reximately 12,488 m! 
36 (16,333 y~) ef gftl"'t•el fiH. lq,preximately 13,000 m! (17,000 y~) ef eentamin&ted soil and 
'37 12,000 m~ (16,000 yd!) ef 01.•erburden· soil are present at this t1Rit. The t1Rit st1ffaee Viti 

38 _ staeilized en August 24, 1990 (WHC 1991a). 
39 
40 These ·1adese zene bereheles (299 \V26 1, 4 Md 5) Md ene greundwater meniteriftg 
41 ·Nell (299 W26 3) are Hsed te meRiter this erib (Plate 3) . The radieaHelides are held high in 
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the sedimeftt befteath the erib; therefore, dftta ift WIDS indicates that breakthrough to ground 
water is uelikely to ha¥e oeeerred in this area (WHC 1991a). 

Thi:s unit hes no b&ffieade, bet there ere eoBerete merker f)OSts seffflUnding it with 
metal f)lates lftbeling the site. The sutfeee is send with no ·,egetation. The unit does he·,e 
endergroend radiation eofttaminetion waming signs. Thi:s enit is ineluded in the RARA 
Pfflgmm. 

The crib started receiving waste in November 1954 and stopped receiving waste in July 
1972. The crib has received a total of 4,470,000 kL i ~!i:::x::::1.Qt:ilM(l.18 x 109 gal) of low 
salt, neutral/basic liquid waste (DOE/RL 1992p). Up❖to·'·J~ne'··i967, the site Q~ received the 
process vessel cooling water and steam condensate from 202-S Building. Froni:"")une 1967 to 
July 1967, production operations were shut down and S Plant was put on standby. After July 
1967, the crib received the steam condensate from the D-12 and D-14 waste concentrators in 

S Pl&Bt Comple* li!:illfl i:!lilli-
In September i955, the 216-S-6 e-lribs operated at greater than capacity most of the 

month, and some grade level seepage was· observed. Temporary relief was provided by 
blading a small comer from the 216-S-6 eilrib and providing a run-off ditch area, rather 
than allow the cavern water to seep through the roof and damage the roof seal. No water 
overflowed to this area and no contamination was detected (Maxfield 1979). 

2.3.3.4 216-S-7 Crib. The inactive 216-S-7 Crib is located northwest of S Plant (Figure 

a•-r•-=,~ 
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The crib eee&me 81)eftlble lim!;- Iin January 1956 and was retired in July 
1965. Until April 1959, the crib,·received ·ceft' drainage from the D-1 Receiver Tank, process 
condensate from the D-2 Receiver Tank, and condensate from the H-6 condenser in the 202-
S Building. The crib received a total of 300,098 kasl'llii il,1-'-~L (1.0 x 1<>8 gal) of waste 
(WHC 1991a). Results of a surfaee mdielogteel sttrvey eensuetee in Sei>temeer 1976 
iftsiealeEI a geneml he.elfgftluns mdie.aen le·,el of 300 e/min (Menan 1980). The Sllffte stusy 
alse netee that 1,098 e/min was seteetee on a Russian thistle. Susi,eetee mdienuelises 
ineluse mes,~r, ans 1~u, ans susi,eetee inorgllfties of eeneem iftcluse nitrate, nitrie e.eis, 
sodium, ans aluminum nitrate (WHe 19918). 

When the crib was retired, the D-1 waste was rerouted to REDOX process 
concentrators for boil-down and discharge to underground storage. Thi D-2 waste went to 
the 216-S-9 Crib. After April 1959, the H-6 condenser condensate w'as rerouted to 
underground storage (DOFJRL 1992b). This e lfii:!+lllti :!:§rib was deactivated by sealing 
the pipeline to the unit at the northwest comer of S Plant Complex perimeter fence. 
Su£Yei-Hanee insieates that the weeeen stmeture may eeHapse ans pfflmi,t remeeial e.etion 
will be reqt1ifee te pFeYent the spfe&El ef eent&fflffl&tion &HS to eeffeet other hll:Mffls 

ltIPnll~liffilllltamra 1::11mm1tm!Jtti!Hffim:JiltlJy 
Menitefing wells \\722 13A llftS ,1n2 14A were inst&llee 8 m (25 ft) seutheast ans 

seuthwest of the efih, resi,eeti·,cly, &Hs were sriHee te a Sef>th of 65 m (212 ft) ift 1966 
(Mmdiele 1979). R&sieehemiee.l &A:alyses ef eere S&ftlples eeHeeteEI sufing well iftst&llatien 
showee mes ans ~r seteetiens at maximum ·,alues of 13 Jtei/g llfts 6.1 Jteilg, reSIJeeti:Yely. 
The maximum mes value was reeereee at 6 tn (21 ft), while the meimum ~r ·,alue was 
seteetee at lS m (50 ft) (Mefiels 1979). Gftlunswater was at a Sef>th of 62 m (202 ft) at 
the time the wells were iftstalleEI ans a SllfflJH:e eelleetee from well \\722 14A showee ~rat a 
lei,el ef 7.8 JE lG:! JtCilml (Mufiels 1979). 

Gftlunswater menitefing \\Tells 299 1.\722 12, 13, 14, ans 32 moniter this unit. Ne 
measttmhle fftigmtion of mdientteliees has heen seteetee heneath the efih sinee waste sispese:l 
was teffflifie:tee; hewerrer, sisehe:rge of MioAuelides to the gftltms water eettls hB:1t1e 
eeeuffeEI at this unit (\I/He 1991a). 

2.3.3.5 216-S-9 Crib. The inactive 216-S-9 Crib is located east of the.241-S and 241-SY 
Tank Farms (Figure 2 8). The unit dimensions are 91 x 9 .1 x 9 .1 m (300 x 30 x 30 ft) with 
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a 1: 1 :S m~$;:U$lope, and the entire distribution system is 6.4 m (21 ft) below grade. Waste 
flowed into the unit through the distribution system, which consists of 177 m (581 ft) of 
15 cm (6 in.) diameter vitrified clay perforated pipe in a U shape, 4.6 m (15 ft) by 90 m 
(295 ft) and connected by 7.3 m (24 ft) of 7.6 cm (3 in.) schedule 10 pipe in a Y shape 

K 

4Q JC 34 ft) with one 3.7 JC 3.7 JC 2.7 m (12 JC 12 JC 9 ft) wooden stmeture that is gravel fiHeEl. 

•rn~-1~ :m:Ji~U:..~fii=iill&f::,1:::B::l!l;i- ::::m 

receiv!,~l'~T, •• :::~~~11~::11,'~f!!~'~!!~!!'l!!~e ~~ c;!eiver 
Tank in the 202-s•'•'fiuliding·: ,,,, The waste was aeidie 8ftd Pi-l composed maiftly of nitric 
acid. A September 1976 st:trfe.ee mdiologieftl St:tfYey ifldteateti"'ito' eentfimination above 200 
e/m:ift (},lefteft 1989). The maioftttelide eoftstitueets lmowe iftelttdeEl ~H,~~ee,J06R-tt; 

Gfottndw&tet= moeitefiftg Wells 299 W 22 26A nRd 27A were drillee to depths of 66 m 
(215 ft) AeJEt to this ttnit iR 1966 to determine the flldioattelide disffiatttioR below the ttnit. 
ORly low ler.cels of ~f (abottt rn-s ,eCi/g) were deteetee ift a perehee watet= 2oee at 43 m 
(140 ft) ift Vien 299 Vl 22 26A (},18:xfield 1979)·. 1+¥ells 299 W 22 25, 26, 34, ftftd 35 
preseRtly moaitef this 1:1nit. Dam ifldieates that efe&lcthrottgh to grottftd water eottld hft'f'C 
eeettffee at this 1:1ftit (\1/HC 19918). 

2.3.3.6 216-S-13 Crib. The inactive 216-S-13 Crib is located direetly ~fii::::m li!i~31i!:l,J:[:west 

The crib was built in January 1952 and elosed ffl.l.• -~-Mml}- tin July 1972. 
Until June 1967, the crib received liquid waste from the 203-S Decontaminated Metal 
Storage Facility and 204-S Uranyl Nitrate Hexahydrate Facility, and the 276-S Organic 
Solvent Make-up Facility (DOE/RL 1992§). After June 1967, the crib received occasional 
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1 sump waste from the 204-S Uranyl Nitrate Hexahydra.te Facility. The unit received a total of 

! ~aliiiiif!'t 
5 surfaee SUf¥ey eentlueteEI iB Septemhef 1916 iBeieateEl Be OOBHHBieetiee. eoar;e 200 c/mift 
6 (MertoB, 1980). The mdiee.uelides suspected iB the waste ifteluded (j()Ce, ~, ~£, BBd 
7 137Cs. IBergeBics suspected at this ue.it iftclude e.it£ete, sodium, 8B0 sodium diclll'emetc. 
8 The oely orgeBic belie-.•eEI to ee preseet is MIBK (WHC 1991a). 
9 
10 The crib has a wooden structure that may collapse (Maxfield 1979). AB 6:Iffil[I.IID.) 
11 ilt&Y.l~:- ;lli encasegmeet m:::m~:::l!m!lm leeds to the crib ~I ~~1···· ·•w· 
12 296-S-12 !Pilffl.gj. Groundwater moe.itoring Well 299 W22 12 is east of this em,. This unit 
13 is included m .tiie .RARA Program. 
14. 
15 11:::m1-:::1111:::m:::-a::::1m::::m~1:;!l t&: 
16' 
p 2.3.3.7 216-S-20 Crib. The inactive 216-S-20 Crib is located 93 m (300 ft) id.mbiiit}Q.tQffi 
18 &lltl ~::m • 1:::m;:::11::::1 ::::tlffl;'tl l !:nill:::9.t;:::1• :::1m~ southeast of the 222 s 'Labo;;;•:•:•:•• • ❖•••: 
19 (Figure 2 8). The unit contains two 3.7 x 3.7 x 2.7 m (12 x 12 x 9 ft) wooden structures, 
2.p 15 m (50 ft) apart, with the top of each being 5.2 m (17 ft) below grade and has a side slope 
21 of 1: 1. The bottom of each wooden structure is suspended in a gravel fill 1.2 m (4 ft) above 
22" 
23 
24 
25 ' 

27 
28 
29 llfi:!il:ll~ ::llllmii.Jimi:,l:l• fllilI:g ::::- Il :::m.ttUII~~ The unit received 
30 135,000 lQMlS\\jj,: j]: l.Q,JL (3.57 x 10 gal) of waste. Until July 1953, the crib received 
31 miscellaneous··w"a°ste "i°rom laboratory hoods and decontamination sinks in S Plant via a 219-S 
32 Wiil.::m,DJ.mi}ma retention ffllilding. From July 1953 to September 1963, the crib 
33 receivecftlie."above·dtfoent via pipelines from the 207-SL Retention Basin and 219-S 
34 Rffletioe. .. ~~g l'.ll:::m•• :::11ei:lt[and 300 Area laboratory waste via a tanker truck 
35 by mode ffiiiJB.~\jpf a manhole located south of the unit. From September 1963 to January 
36 1969, the····crih····received miscellaneous waste from laboratory hoods and decontamination sinks 
37 in the 222-S Laboratory via the 219-S lleteetioe Building lfg~:!!l!l!P&::I~- After 
38 January 1969, 300 Area laboratory wastes were rerouted to··tlie·"if~f.::2~fcnh:···· ·From 
39 January 1969 to November 1972, the unit was inactive due to the ground caving in above the 
40 unit. The pipelines were valved out from the uniting 219-S ~ffl)m1::- and at the 
41 207-SL Retention Basin and the 222-S Laboratory effluent rerouted to 202-S Building 
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concentrators for boildown and discharge to the underground storage. After Ne•1emeer 
1972, the gret1nd e*eaz.iatien was filled iR. 

The unit has had a history of subsidence. Since the completion of stabiliz.ation 
December 13, 1974, the sink holes have been filled on three different occasions with ser.•eml 
et1bie y&fEls ef fill dirt. It is doubtful that any cavities remain below the ground surface 
(Maxfield 1979). 

The t1fti:t is menitefeEI ey neamy gret1ndw&ter 'Well 299 W22 20. Data iRdieete that 
mdient1eliee bfe&kt.'lfet1gh te gret1ndwatef has net eeet1ffed. l..e¥els ep te 5000 elmin were 
EleteeteEI en 1t•egetatien dt1ring a Septeffleef 1976 m<4ielegieel st1f\'ey at this t1fti:t. The 
isetepes sttspeeteEI te ee present iRclt1Ele 137€5-,)06R:t1, and ~f. The enly iRergllftie 
eenstittlent iR the feeet"1ed waste was fti:tmte (V/HC 1991a). 

2.3.3.8 216-S-22 Crib. The inactive 216-S-22 Crib is located approximately 200-'f\ll/m . 
(500 ft) east of 202-S Building (Figt1re 2 8) iiili::1::11::::(11:;DllillEt!I[tfffl:1§1iff. The· t1nit 
Bee&ffle epemble in Oeteeer 1957 and was eleseEI ift Jttne 1967. The crib dimensions· are 30 
x 1-:-t x 3 m (100 x 3.5 x 10 ft) and the unit is ~ ~jJj m (7 ft) below grade. The crib is a 
gravel filled structure with a side slope of 1: 1 :5 ! l8~ti!. A 10 cm ( 4 in.) vitrified clay pipe 
enters the unit 2.1 m (7 ft) below grade, branches··oui at right angles downwards to the 
bottom, and runs along the bottom for the length of the unit. The pipe has open joints along 

1t1:::1iJt;pj§f!@iU[mm:::E1tm::::!!?m1;ffl1:1mm:~:111; The crib received 98,0<>0g§~II L 
(26,000 gal) of liquid waste containing nitrate and sodium from the acid recovery facility in 
the 293-S Building l!IQ]l'9.9:Bl. The unit was retired when production operations were 
shut down at the s P1antc·ompiex·:-~lt ib.lUihe inlet piping in the 293-S Building was blanked 
(WHC 1991a). " , 

The erie is monitored ey WeH 299 11122 19. Data indieate that Bffllit'u'H=et1gh te gret1nEI 
water has net eeettffed at the ttnit. A Septemeer 1976 sttrfaee flltlielegieel st1£Yey indieateEI 
ne eontaminatien aew.ie 200 eltJHB. The isetopes st15J>eeteEI inelt1de 137

~
106Rtl, and~ 

St1speeteEI inerg&nies inelt1Ele fti:tmte and fti:t:rie aeiEI (WHC 1991&). 
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--:•BIH:•Rlliffl;o~~~ ~'r~~ d!*l!::1!'t!:1!f north 
of ffil 216-S-9 Crib (Figt1re 2 8). The em, eeeeme opeml,le i.ft Jenttary 1969 and was elosee 
i.ft JtJly 1972. The crib dimensions are 110 x 3 x 8.2 m (360 x 10 x 27 ft) with a side slope 
of 1:1 and approximately 122 m3 (4,300 ft3) of gravel fill. A 15 cm (6 in.) inside diameter 
perforated pipe runs the length of the unit 0.3 m (1 ft) from its base (DOE/RL l~)J! 

IP:~:11.~86=~'9'!1~!~~!!!!!1,!!1!!'~! ~i~~~ ~=v:i 2~~~~~:r1~,:::w, 
The··waste was low salt and neutral/basic (DOFJRL 199'.Zp). A SeJ)tefft6ef 1976 st1rfaee 
meielegiee:l StJf\'ey i.ftdie&tee no eentmnift&tien ll601+1e 2(Xfelfflin. The flltlient1elides 
st15tJeeted i.ft the waste i.ftelt1ded 60ee,~106Rt:1, and 137Cs. The only i.ftefganie St1stJeeted at 
this site is nitrie aeid (WHC 1991&). Ground water monitoring wells 299 \Vl9 5, Wl9 6, 
W22 37, and Vl22 38 monitor this site. Dam i.ftdieate that meient1el-ide ereakt.'Het1gh to 
groundwater has net eeet1ffed at this uttit (WHC 1991&). 

2.3.3.10 216-S-25 Crib. The active 216-S-25 Crib is located 850 m (2,800 ft) northwest of 

1115 
underground radiation contamination warning signs. A metal sign on a fence post is labelled 
"216-25-S"-fsiel. There are three metal veAts risiftg fFom the em,. There is aet1ndaat 
•;eget&tien gre·Ning en the sendy gf&';el StJffilee. 11:::e§§i!lli;lnml:::m!1~::::::::iToe surface is 
about 30 cm (12 in.) above grade. g ;11v::i,:::1• .1t.lJ.lffi:::a :\IIBtlli.fl!l~ 

The unit began operation in November 1973 and received 242-S elvaporator process 
steam condensate through November 1980. Since November 1980, the .. 2.42-S ~aporator 
has been in standby mode, and the crib has only received 241-SX Tank Farm cooling water. 
The crib has received approximately 300,000 kLl.ill)l !iit.M:::ie (8.0 X 107 gal) of liquid waste.-

. Rest1lts of a meielegie&l StJf\'ey eendt1eted in ~~ii'''I~iscf'itoted aewrity leYels of fft)ffl 400 
to 1200 ehnift en Rt1ssien thistle that had elewn oAto this t1ttit (Merten 1980). The 
mdienuelides asst1med to ee !)resent are 137&.r;-~ ~H, &Rd 106Rt1. Nitrate is the only other 
ieergenie eeestitueet of eeeeem known to be f)reseet (\VUC 1991a). 
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The ttmt he:s thfee momtoriBg grotted we:te£ wells e:ssoeie:ted with it: 299 W23 9, 299 
W23 10, 299 W23 11 (WHC 1991a) . 

l!i:lm&iliilll:Im!i::11i11:tfliffiiffiltml~: 
2.3.3.11 216-S-26 Crib. The active 216-S-26 Crib is located 150 m (500 ft) southeast of 
the 222-S Laboratory:i:lifiiR!:iffii ::l!l!Em:!'.1111:iilltl::19:fl+, &Bd was acti't'e:ted iB 
Octoeef 1984 (Figttre 2 8) (WHC 1991a). The dimensions are 128 x 3 x 3.7 m (420 x 10 x 
12 ft) and a 15 cm (6 in*) vitrified clay, perforated distribution pipe runs the length of the 
unit, 0.5 m (1.5 ft) above the bottom of the unit. Gf&Ti•el liBieg the eottom ffle&S\if'eS 0.8 x 

~~--· E Facility inspections performed on April 27, 1990 showed little deep rooted vegetation and 

Dece!!:~1 :p~~!!t'~~,~~~l lil~~r1 ~~~~e:~~c~c:u~~i~!!:d 
condensate, equipment cooling water and sink wastes, which are byproclttct mdioaetir1e 
wastes from the 222-S Laboratory, 222 SA Chemical Sla:Bda:Fds Laboratory, and 291 S Stack 
Cofflf)lex via the 207-SL Retention Basin and an addition of 2,34014.;; j,ffl).~~ ::umonth 

- • iiiiiiiiiiilP.! The wastes contain a variety of chemicals, including acetone, nitrate, nitric acid, and lesser 
amounts of sulfuric and hydrofluoric acids (WHC 1991a). The crib also received three or 
more 4,200 L ( 1, 100 gal) tanker discharges of Z Plimt 1~811:::lilE.i.:::l&:::caustic 
flushwater with pH of 12.5. After receiving these wastes{ percolation decreased and has 
been a problem since that time. 

The 222 S Labemtory has beeB foreed to tempomrily dir,•ett wastes to the 216 S l0D 
Ditch iB lieu of shtttting dowe. dee to ~FOeedeml ae.d •mtiftg speeifieatioe. li(lliid J:e,,•el 
exeeed&Bees. Dering the 1988 shtttdowe. remedial measttres were diseessed to ifflf)ro't'e 
mflltmtioe. 

During the week of October 20, 1984, an unnamed spill occurred at the 222-S 
Laboratory resulting in the release of water contaminated with 90Sr to the 207-SL Retention 
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Basin. Concentrations B:t·emgetl two te tlHee times the ~r gttide, bttt did not exceed the 
DOE Administrative Control Limit standards-:-laf::mte water was released to the 216-S-26 

•:•:•:•:•:•:•:❖:•:•:•:•: 

Crib (WHC 1991a). 

ff.l:,-;f;1~:=:311tg§¢.!ffllJX8 1::tJift1:ffl!it~ 
De &em the Aeamy 299 \V27 01 gff>ttftd water moniteriftg weH ifldieates alpha. 

radiatioft Md tetel ttfB:ftittm remaift aew.·e the 238U eefteefttmtioft limit (WUC 1991a). The 
radioftttelides sttsi,eeted et the erib a.re 238U,.,241Am,J37

~
23~tt, Md ~r (\1/HC 199le.). 

2.3.3.12 216-S-3 French Drain. The inactive 216-S-3 French Drain is located lffllili 
mf::~• -efII.I east of the 241-S Tank Farm:::n :::ptWJ.1:l:HHlf:t.lll:::sm11t!§filU~ 
(Fi:gttre 2 8). The drain beg&A: eperation ifl Se_ptefflBer 1953 &A:d was elosee iH. A1::1g1::1st 195e. 
The unit consists of two structures, each with 3 x 3 m (10 x 10 ft) bottom surface 

~ 
ff ffijgffi;. 

receiv!PJ'5W~l'!:8'~i~!!!!~!!
9!!iii:!!!~n~: ~:~~ ~~S-

101 and 241-S-104.•$ffigJ.I.S.fill Tanks in the 241-S Tank Farm (DOFJRL 19921). The waste 
is low salt and neutrailb"asic·:··,wst:tsi,eeted iftorg&fties et the dmift Qfe nitrate, sodium, sodit:tffl 
alt:tfflinate, sodittm diehromate, &A:d sodittm hydroJlide. SttSf>eeted radioftttelides at=e 137Cs &A:d 
~r (WHC 1991a). lrl'Hllytieal resttlts of eeftdensete samples taketl ift 1953 ifldieated the.t 
95 % of the mdieeetivity preseftt wes dtte to Zr and Nb O.fa:xfield 1979). lt was posteetetl 
postt:tleted that deeey of these two elemeHts wottld htwe beeft Hee.rly eemplete et the time the 
refereReetl fef)Ort was written O.la:xfield 1979). A September 197e sttrYey did not detect &A:)' 
heta/gB.fflme eeHtilfflffletioH ehe•1e 200 elfflifl. The ttnit was deaet.izleted hy rem0'f1iflg the 
ae011egrot:1Hd pipiftg i:ft the teftk fBffl\ to the erih wheH the teftk air eoHdeHsers were 
reaeti•1eted (WHC 1991e.). 

2.3.4 Reverse Wells 

A reverse well (dry well) is a buried or covered, encased, drilled hole with a 
perforated or open lower end of the pipe to allow seepage of liquid to the ground. Reverse 
wells were used in various areas on the Hanford Site, but none exist in the S Plant Aggregate 
Area. 

WHC(SPLANT)/9-11-92/0315 lA 

2-42 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

~ 18 
19 
20 

c 21 · 
22 
23 
24 

I 25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
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~ 
of ponds, ditches, and trenches are depicted in Figure 2--H-+tO.. There are three ditches, four 
trenches, and six ponds discussed in this section. ··········· 

2.3.5.1 Ponds. Pones were usea ff> meage 18:rge qtlft:Btities of water (i.e., eeeliBg water 
ed ste&m eoneees&te) asseeiate<:i with ehem-ieal J)ft>Cessieg 8J)Citiiens. These liquid efflueets 
eofffl&lly eoesisted of low le¥el mixed waste ( < 5 x 1~ ,uCi/ml of fftDfed fft<:iioaetwity of a 
speetram tyJ)ic&l of that iB irfftdiated fuels 100 200 days after reactor disch&:Fge), &Bd the 
J)Oftd' s fuftction was ff> JlfOIBote J)Creol&tion of the liquid effit:tCBt ieto the suesurfaee (Be8:ftl 
B:Hd Godfrey 1967). AH of the J)Onds Me ie&eti-f'e &fttl hll're eeen eaekfilled with soil. Pones 

ti ~ 
mnre;::1,1::~• ::=- ;.::111:111:::11:e :::a1a111:::• 1:::a1mf:e]ifil:::1imPliffi~u:1~=::• 

2.3.5.1.1 216-S-l0P Pond. The inactive 216-S-IOP Pond is located approximately 
1,300 m (4,300 ft) southwest of the 202-S Building and covers approximately 20,300 m2 

c218, ooo ft2) (Figure 2-11). liil!'.lir!lltlmmiIIP!Ie!:§1,!IB::!9:mUiii:i:- :i:Je 

The pond started operation in February 1954 and closed in October 19-84 

:i1im1.1:::•1•1--lfil!lg!'e~,:~!Jil!~!!!!:~~~!::!:!!:::,rom 
ffii S Plant Complex and overflow from the high water tower via the 216-S-I0D Ditch. In 
the 1960]s, the pond received bearing cooling water from the s Plant Complex. 111::illfflfSt 

reeei'f•ed a teta:1: of &f'l)fOMHB&tely 7,100,000 L (1,900,000 gal) of liquid waste (WHC 1991&). 
Very little, if t1:11:y, fftdioacti-f'ity rem&.iHs iB the J)ODd although a f.ew loefttiofts of surface 
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1 eefttamin&a.eft may ecist a-s a f'Cstdt ef •llffldelewft Rttssi8ft thistles ffeffl the 216 S 17 Peftd. 
2 An area between the 216-S-l0D Ditch and 216-S-17 Pond and south of the 216-S-5 Crib 
3 overflow area, is posted "surface contamination." The eeftt&miftatieft ift the f'E)Sted 8f'C8: wa-s 
4 Blse tmftsperled ey R:ussi8ft thistles. The unit has been backfilled and was stabilized in 
5 October 1984. 
6 

1 f.1-TfiRIIiill•~piU~BJ]:MUl!I~ 
8 
9 2.3.5.1.2 21~S-11 Pond._ The inactive 216-S-ll Pond is located approximately 
10 940 m (3,100 ft) southwest of the 202-S Building and covers approximately e,04<r§l\i0. m2 

11 ( , , .. ":: .: ;_'.: ft2) (Figuf'C 2 11). There are aeatally two ponds, 8ftd liffi:!one JII_ . ..,,,_. _ _..._._ 
12 
13 

_!4 
15 
16 
7 

18 
,. 19 

c20 
21 
22 
23 
24 The pond began operation in May 1954 and closed in August 1965. The pond received 

' 2:S waste from air conditioning drains and chemical sewer waste from 202-S Building via the 
.6 216-S-lOD Ditch. In August 1965, the 216-S-lOD Ditch to this unit was dammed, diverting 

27 all building effluent to the 216-S-lOP Pond. A total of 2,230,000 kl.~~ :::1:i:~~~:::L (5.89 x 
' 2~ 108 gal) of liquid waste were discharged to this unit. Radieftuelides'···;u·speeteti· .. ift the waste 
29 water ifleluded 137es,~r, Bftd 106:au (VIHC 1991a). The south pond was covered in the 
30 summer of 1975 and is now being used as a root depth penetration study area. This 8f'C8: ef 
31 the J30ftd is free ffeffl ftldie&eti·t1e eeftt&mift&tieft (\l/HC 1991a). 
32 

33 a r•-lli~mu:;m;1- • JrdJIIJ.tt1:1amu 
34 
35 A 1954 suFYey ef the ehemie&l sewer se:uth ef 200 West Ar-ea shewed the tf'Cfteh te ee 
36 eefttamiftaled HI' te 800 ffllll6s/hf Bftd SOO MmR/h in Sf'E)ts, with lewer eeftt8ftlfflatieft leYels 
37 up te 80,000 e/mifl ift 8ft er.•erflew &Ml appre:icim&tely efte &ef'C in 8f'CB:, resulting ffeffl a 
3 8 ereakt.'lfeugh eft the se:uthea-st dike ef the seuth 216 S 11 Peftd. The eefttamiftaled 8f'CB:S 

39 wef'C sueseEftiently deeefttamiftated (MS:xfield 1979). 
40 
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In Me.y 1982, the Berth JM)Bd was fdeased ft:em "Radi&tieft 1,eBe" stams after a 
Fadiolegieal sttrvey ef the peftti sttrfeee Elftd a Bttfftber ef 0.9 m (3 ft) beriftgs indieeted ler;els 
CE!tl&l m er less then B&fflr&l e&eltgrettad. 

2.3.5.1.3 216-S-15 Pond. The inactive 216-S-15 Pond is located directly east of the 
241-S Tank Farm and has dimensions of 11 x 1.5 x 1.5 m (35 x 5 x 5 ft) (Figttre 2 11). I 

llll _ i_ffl 1• 111~1•11,v••,-•1 
The pond was built in December 1951 and retired in October 1952. The pond received 

10,000 L (2,600 gal) of condenser spray cooling water from the 241-S-110 $~$.NW 
Tank. The waste was low salt, neutral/basic, and was mainly composed of nitrate and 
MIBK. A sttmmer ef 1952 sttrvey deteeteEI dese m~s ef \if' te 10.5 R/h inelttdi:ng e. ree.Eli:ng 
ef 1 R/h at the edge ef the 216 S 15 Peftti (l.le.xfiele 1979). 

The i,ead was reme•;ed ffeffl serviee whea eeadenseEl tank Yepers were HHJEed with the 
aefffl&l waste eiseharged m this ttftit. The aee1t•egr-et1Rd pi-ping was remer;ed end the j)eRe 
was baekfilled with 0.6 m (2 ft) ef ele&ft seil (WHC 19918). These aetieRs were takeR after 
8ft estimated 1 Ci ef fissiea prodttets he.El aeettmttlateEI iB the pead. 

2.3.5.1.4 216-S-16P Pond. The inactive 216-S-16P Pond is located approximately 
2,100 m (7,000 ft) southwest of 202-S Building (Figttre 2 11). This unit includes four 
smaller ponds separated by dikes and a leach trench, 3 m (10 ft) deep and 338?.40 m 
(1,100 ft) long, extending east from the pond. One of the ponds (No. 4 Pond) was never 
used and is free from radioactive contamination (Maxfield 1979). The total unit area is 
approximately 125,400 m2 (1,350,000 ft2), and the ponds have an average depth of 0.9 m 

The pond began operations in January 1957 and ~ i~lfl8fl!B.:im 
February 1975. Approximately 40,700,00014t~Qi :::1:~:~111~::x., cf:·os· i•"•Toro···ga1f·ofifqiiid waste 
was discharged to this unit including 3.7 X 1d2·····g1g[:s.:1tm1 of Pu (Meinhardt imUlteiniffl 
19;19.). Until June 1967, the pond received process'cooffiig water and steam "oondensaittlroin 
ilfs Plant Complex. From June 1967 to July 1967, production operations were shut down 
and le. S Plant Complex was put on standby. After July 1967, the pond received condenser 
and vessel cooling water from the concentrator boil-down operations in 202-S Building.-A 
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1 suffaee s1:1rYey Oft 9t)E>seEI eeRt:amitlatioR, eoRdueted in. 1969, ifl.dieatee le7tels of mdieaetirri:ty 
2 ffom 300 te 8000 e/lBHl hem gamma. R&di0Rt1cl:i.des s1:1~teti in. the waste water ifl.eludeti 
3 131es,~r, &Ad 106Rtr. 
4 
5 Three unplanned releases R:IB&Wl7.i1Dltllf::ltlffli;lfl:!im,f.llf\J,fl~¾l have 
6 occurred at this pond that are Rot 80¥~ ey the Tri. Party Agreement. These are. 
7 
8 UPR 200 V/ 47 refers te releases in. Jufte 1958 Md April 1959. A dike ereke 
9 9JM'E!&6ifl.g eeRtamiftae:oR &pJ>re:Jtim&tely 140 m (150 yd) te the west of the 216 S 16P PoRd 
10 &Ad 270 m (300 yd) frem north te sottth. The greuad was eeRmHlHl:ated tea ma:Jtimum of 
11 750 lftR/h. !ft 1959, the eeRtamiftated greund was bl&deti uRder &Rd the area posted as e. 
12 r&diae:on zeRe (WHC 1991&). 
13 
14 URf)laRRed R-elease 200 W 59 eeeuffed Oft Septefft9er 26, 1965, wheR the F 1 f)feeess 
rs ¥essel eoil in. the 202 S Bttilding failed &llowifl.g f)feeeSS efflueftt to mix with the eeeli:ftg 
16 water. Aft 1:tRIEftowR eetalgamma so1:1ree was released te the poRd with a ma:Jtim1:1m dose mte 
17 of 160 p.R/h meas1:1red at the No. 1 PeRd in.let. .Analysis of samples shows that the wastes ift 

the three :J:M)Rds is at er eelow 5 x 1~ p.Ci,lee fissiea f)reduets. The r&dieisotef)es f)reseRt are 
19 mostly 2:~ &Rd Ru103·106. D1:1eks remO¥ed f10m the poRd hnd ao exterftal eeRtftmifl.&e:eft 
20 (Maxfield 1979). The release was f)f8fftf)tly detected (WHC 1991n). 
'21 
22 DttriRg the Oetoeer 2, 1967 weekeftd, the west eaRk of the REDOX No. 1 sw&fftf) 
23 brake 1:1ader the pot1Rdiftg of water frem high winds. Aft 8 m (25 ft) wide g&f) had &llowed 
24 water f10m the higher No. 1 swafftf) to draiR iato the lower No. 3 SW&fftf). Three feurths of 
-is the boltem of the No. l swamf) was left exposed &nd drying. The No. 2 sw&fftf), left witho1:1t 
26 a water St1f)f)ly, reeeded te efte fifth of its fofffter size (Maxfield 1979). 
Tl 
28 Coatftmi:ftatioft te the three f)Oftds as a result of the 0·1erflows are as fellows: 
29 Pond No. 1 eeRtamiRatioa le...els measured frem 4,000 to 20,000 e/fflffl, &Rd oRe area to 
3 80,000 e/min. A sm&ll area ift the diteh efttflmee to the S'll&fftf) measured 95,000 e/fflift. 
31 Very little r&dieaeB:¥ity was fe1:1ad ea Re•;; algae iB the bottom of the f)Oftd. 
32 
33 Pead No. 2 eeatftmiftae:oa ler;els f&ftged hem 2,000 e/fflia te 6,000 e/mift with a few 
34 S:J:M)tty areas fllAgiRg te 15,000 e/fflift. Tumbleweeds tftkeft f10m areas of soil ar.•eregiftg 
35 6,000 e/ftltft were fet1Rd to eeatftin less thaR deteetable r&dioaetirlity with a GM surYey 
36 meter. A gamma se&R, hower,·er, showed tmees ef 137Cs &Rd 106Rtr. 

·37 
38 Bxf>Osed greuftd sttffaees ift PoRd No. 3 were less th&A 1,000 e/lftift r&dieaeti•ri:ty. 
39 
40 Uftf)l&Rned Release 200 W 124 eee1:1ffed f)rior te 1959. A dike erealc &lloweti 
41 eefttftmiftntioft to be Sf)re&d EYier &ft area 9 m (30 ft) wide &ftd exteRdiflg &pJ>re:Jtim&tely 300 m 
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(1,000 ft) to the southwest. The eoatamiBe.ted 8l'Cft we:s feffledie.ted by tufflfflg the gTOuad 
o¥er with a bulldoi'5er (WHC 1991a). 

There is O:f>l)fOxime.tely 43,000 m~ (56,000 yd3) of ooatamiBe.ted soiled 77,000 m3 

(101,000 yd~) of 0•1et'bufdett e.t the poad (WHC 19910:). J.lftwious to be:ekfiH-iftg the diteh ed 
Ponds No. 1 ed No. 3, the suffaee ooatamiBatioe le11els wefe 3,000 e/BH:B: ie. Pead No. 1 
&Bd the diteh ed 1,000 elmie. ie. Pead Ne. 3. The tipper 15 em (6 ie..) of Peed Ne. 2 we:s 
remo•.•ed to e. 2.7 m (8 ft) deep boffl>w treaeh e:loeg the iftside be.se of the south dike. The 
tf'Cfteh we.s e011efed with 0.9 m (3 ft) of soiled 0.3 m (1 ft) of gmyel. 1ft e.dditioa, 0.3 m 
(1 ft) of gm1t1el was placed o¥er Pond Ne. 1 &Bd 15 em (6 m.) 0¥0£ Peed Ne. 2 ed a 
eumber of test plots were e.sphe:lted. In 1975, e.fter the 216 S 16 poad eomplex we.s 
be:ekfilled with O. 3 m (1 ft) of soil e:loag the edges ed O. 9 m (3 ft) ie. the center, ao surfaee 
eoate:mine.tion existed. 

1ft 1980 a:nd 1981, the surfaee was eoate:min&ted by deeomposiflg Rl:lssia:n thistle, 
gTOwing 0•1er the origifle:l dike Me&:s with mdioaetivity le1t1els ffom 300 to 1,000 epm beta 
gamma. 

A root toxin was O:f>l)lied to a eumber of test plots ftftd they were then see:led with 
asphe:lt. Assoeie.ted with this area are six 15 em (6 ifl.) mdioeuelide moftitori:ng wells a:nd 
two 5 em (2 in.) moisture wells (WHC 19910:). 

2.3 . .5.1.5 216-S-17 Pond. The inactive 216-S-17 Pond is located approximately 
1,100 m (3 ,700 ft) southwest of 202-S Building. The pond dimensions are approximately 
2-90 x 290 x 3 m (960 x 960 x 10 ft) (Figufe 2 11) with a total area of approximately 

----1• !lxlUi iJmi~i]!l!ll ii§ffi!IIffii]l i :!- Iml.l.mmi: 
The pond operation began in October 1951 and ~ SIWA9HYiim April 

1954. Approximately 6,440,000 I<§.~14,:::~:::~~:" :::L (1. 7 x 109 gal) ofliqu1C:fwaste··were 
discharged to this pond. Until January 1953, it received the process cooling water and steam 
condensate from mi S Plant Complex. After January 1953, the pond received 
202-S Building effluent and the overflow from 216-U-10 Pond via the 216-U-9 Ditch. I 
1111m::1:m1:1:::e1::911191111i:::~1~m::[ml11H1!:::1f:1~: Suspected mdioeuelides ie..· 'ihe 
wastewe.tef inell:lded ~ Sf, &Bd Ru. The oftly suspected iftorge:Bie is Bitfe.te. I ._.......,. 
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1 11:••••11:11m111• :•mm• t11t••- •••11t•I 
2 
3 The followiflg sequenee of historical e-.•ents gi-Ye e. more eofB:f)lete e.eeount of opemtions 
4 related to the 216 S 17 Pond. 
5 
6 October 1952 
7 
8 Followttp i:ft•.•estige.tion of e.n 8:00't'e noffB:al readiflg on the 207 S Jl.etention Be.sifl HM 
9 ehe.mbef led to the diseo·1ery the.t gross a.moants of eonte.fB:ifle.tion were sent to the 216 S 17 
10 PoBEl ·lie. the proeess eoolieg we.ter. Su£Yeys of the 216 S 17 Peed £011ealed geneml 
11 eonte.mifte.tioft withe. me.xim.um dose mte of 2 R/h ifleladiflg 35 fB:R/h e.t 2.5 em (1 ifl.) from 
12 grouBEl sutfe.ee. Dose mtes tip to 50 mR/h inelading 18 fB:R/h ooth measured e.t 1.5 m (5 ft) 
13 from the sutfa:ee of the we.ter e.t the 207 S PoBEl were obse£Yed. Vegetation remo11ed from 
14 the pond ga¥e dose rates to 2. 2 R/h ifleludiflg 80 mR/h e.t 5 em (2 in.). ABalytieal results of 
15 this 11egete.tioB re·1ee.led a:wroxime.tely 42 uCi of beta e.eti-Yity per gmm of S8:fB:f)le. 
16 Awroxima:t-ely 75 % of the e.eti't·ity wa:s due to mre earths, with oftly a: few pereeBt of the 
17 e.etir1ity due to Ru, 2:r, or I. 
1'8 
19 IIY1estige.tioB of possible soarees with:ift the building £e11ee.led the.t the D 12 waste 
20 eoBeentmtor he.d e. steam eoil lee.k (Ma:xfielcl 1979). 
iq--

22- NO"t•ember 1952 
23 
24 Although the a:efr1ity of the proeess eooliRg wa:ter drowed eoBsidefflbly followiflg 
25 , reple.eemeBt of the D 12 eoolieg eoil, Sf)Oftldie iflc£eO:ses were cleteeted by the 207 S 
26 ReteBtioa Basin momtoriBg chamber. Iw,estige.tioa showed that a similar leak in the H 4 coil 
27 e'Kisted. Ali a:ttefB:f)t we.s ma:cle to f)re¥eftt eoBta.mi-BatioB of the eooliftg water by lEeepiflg 
28 pressure Oft the eoil e.t e.ll times peB:diflg its reple.eement a:t the ne'!f:t seheduled shutdowa. As 
29 the eoil ftl}:)ture beee.me worse, this fe.iled, and gross e.mouftts of eonte.mine.tion were e.ge.ifl 
30 being clischarged to the R-edoK swamp. DuriBg a 3 clay period, dose rates iflcreased from 20 
31 to 200 fB:£)1h e.t 5 em (2 in.) from the proeess eooliRg we.ter heacler, from 80 fB:R/h ifleludiflg 
32 40 mR/h to 250 mR/h, ifleladiflg 70 mR/h 8:J:)f)ro'Kime.tely 1.5 ftl (5 ft) &et>'le the wa:ter a:t 
33 207 S Retention Be.sift, e.ncl from 8:J:)f)roxime.tely 6 mR/h to 700 mR/h ifleladiflg 30 fB:R/h 
34 15 cm (6 ifl.) abo¥e the we.ter e.t the 216 S 17 PoBEl i:Blet (Mofield 1979). 
35 
36 December 1952 
37 
38 Followiflg replaceftlent of the H 4 pot, the aeti>1ity of the proeess coolieg water 
39 . droi,pee to 1~ µ.efoe. Positi>1e e.ew,ity we.s still eviclent, eut we.s probably Jiue to flushiflg of 
40 the eonte.fB:ine.ted liee. A serious probleffl we.s clisco·1eree, howe11er, when wile fowl were 
41 obse£Yed feeding on the grossly eontamifla:ted 216 S 17 PoBcl. A duelE wa:s lEilled on the 
-42 swafflf) showiftg a dose rate of 100 mR/h OB its surface. In &A effort to lEeep fowl off the 
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216 S 17 PoRcl eolofed ballooRs were &B.Chofed areue:cl the SWftfflP ftflcl e. eoe:tiftuous 
Boisemaker was inste.Hed. This was e:ppnreetly sueeessful, siBee ao further bifds were seen. 
High dose mtes were obserYed one. f)ettiet:1l&f fofffl of ueidee:tifted Yegete.tien e.t the 216 S 17 
Poe:d. A dose mte of 5 RJh including 300 mR/h we.s meas1:1red e.t 7.5 em (3 in.) from one 
mass of this me.teri&l. le: some eases, the yegete.tien we.s ee:tangled i.tl tumbleweeds, whieh 
eo1:1l<I easily be Sf)Fead outside the swamf) area by wiBdstofffls (Maxfield 1979). 

Febftlftf}' 1953 

R-eplaeemee:t of the D 12 pot elimifte.ted this souree of eoBtamiBatioa of the 216 S 17 
Poe:d, but a leak in the D 4 coil eoeti.tlued to allow low lCYel eoete.mine.tioR to be disehe.rged 
to the poA:d (M.axfield 1979). 

.t\pril 1953 

Soh·ee:t Bftf)htha we.s iBtrodueed _into the 216 S 17 Poe:d le.te ie: ftfl effort to kill 
·1egete.tion ftfld thus me.kc the e.rea less e.ttmeti·1e to wild fowl. The result of the e~ent 
eould Bot yet be e·1aluated ~{axfield 1979). 

May 1953 

Solvent naphtha i:eto the 216 S 17 Pone was diseontiftued when no evideBee of 
Yegete.tion kill eoulcl be found ~laxfield 1979). 

July 1953 

The Biology Seetion reeommeRded the followiBg methocls to elim-ifte.te ·1egete.tion e.t the 
216 S 17 Pond ftfld thus diseoumge use of the Pond by wild fowl: COf)l)ef sulfate e.clcled to 
the water; 2, 4 D Sf)myed O·1er the Pond, e.nd soclium ehlomte broe.deast by hftfld e.t the 
periphery of the PoA:d. These steps were taken as sooB as possible and were continued 
duriBg the fe.11 migre.tory period. SurYeys downwiftd of the Pond iftdiee.ted the.t BO deteete.ble 
eonte.minatioft had beeB Sf)ree.d by the wiftd (Mitxfteld 1979). 

August 1953 

A leakiftg coil iB the H 4 pot we.s deteeted RCM the end of the moDth. Si.tlee the Sf)e.re 
was not yet eofflf)leted, opemtions iB H 4 coDtiftued, &Uefflf)tiBg to minimize lealE&ge iftto the 
eoil by maiftte.iniftg f)ressure OB the coil e.t e.11 times. This was Bot COfflf)letely sueeessful, 
howe1t·er, as close re.tes rose from 25 · to 180 mR/h e.t 1. 5 em (2 in.) from the utility outlet 
header ftfld from 30 to 350 mRJh e:ppronme.tely 1. 5 m (5 ft) aboYe the we.ter e.t 207 S 
Retention Basin ~{axfielcl 1979). 
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The leak in the H 4 pot coil aeeame worse fflf)idly. Before the eoil was blooked off, 
dose mtes rose to 2 R/h o¥er the 207 S :Retention Basin o-nd to 1 R/h at 5 em (2 in.) from 
the utility outlet header. R-ef,loeement of the H 4 pot elimiftated this as o souree of ft:uther 
contamination going to the 216 S 17 pond, but OB0ther leak i:e the D 12 pot eoil was 
disco¥Cfed late in the month (J-loxfield 1979). 

FebflHH)' 1954 

Contamination suf\•eys MOund the 216 S 17 Pond indieote the eontominotion remains 
reasonably fixed. Dose rotes at the Pond edge were as high as 1,500 fflftl:ds/h surfoee, whieh 
is eomr,&:mble to f'l'C'lious survey results. No contamination was detected at the tempomey 
fence isolating the new uadefgfouad swamp prejeet (}.laxfield 1979). 

Moreh 1954 

The 2Hi S 17 Pond was bYJ>&ssed oa the 15th of the moath and minor construction 
forees filled the original Pond. The 207 S Retention Basin was bwossed and boekfilled 
during euffCnt scheduled shutdown (}.laxfield 1979). 

The poad was retired when the mdioBHclide in-ventory i:e the sediments e:M:ceeded 
prescribed limits. The pond was deaeti'Yoted by pluggiag the pipettne to the unit north of the 
216 S 5 Crib and eCYt'ering the unit with 0.17 to 1.2 m (0.5 to 4 ft) of sterile, eoorse block 
Sftnd. The 1t·egetation layer beneath the fill tfflI3Ped 90% of the mdiooeti't'ity (}.laxfield 1979). 
In April 1982, oreas whefe boekfill measufed 0.17 mL (0 .5 ft), contaminated R:ussion thistle 
containing le¥els \:If' to 4,000 e/miH beta gommo e:M:i:sted. The southeastem portion of the 
pond where fill was 1. 2 m (4 ft) hod mdiooeti'Yity le·t'els up to 1,500 e/min beta gOfflfflo from 
wiadblown Russian thistle. The effluent was rerouted to the 216 S 5 Crib. The unit hos 
heen stabilized &Bd has &pf'ro:M:imotely 24,000 m~ (31,000 y£) of contamiaoted soil ond 
85,000 m3 (110,000 yd~) of O¥emufden soil. 1B the early 1970s when contaminated weeds 
were ohsef'Yed in the llfeft, the unit was seeded with Siheflftft wheatgmss to eomr,ete with the 
Russian thistle. The R:ussioft thistle was remo1t•ed ond buried in o 4.6 x 23 m (15 * 75 ft) 
trench loeoted within the mdiotioa ~Be. 

2.3.5.1.6 216-S-19 Pond. The inactive 216-S-19 Pond is located approximately 

--· - tlliiif=: 
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; 1~~!~ ec:~!~p"ffflinkf~l$.ii~:~~3~1 ~,:~,e 
wentdiscbarged to the pond. Until December i§J 4:·ffie.p<>nd received effluent from the 
222-SISA Laboratory ventilation cooling water and miscellaneous wastes from laboratory 
hoods and decontamination pond via the 207-SL Retention Basin. From December 1954 to 
October 1955, the pond was inactive because the radionuclide concentration in the 207-SL 
Retention Basin liquid waste was above the prescribed disposal guidelines IIJ.t;::::1:~lil 
The building effluent was rerouted to the 216-S-20 Crib. After October ~ IJ!i#~ ... ilie· pond 
received ventilation cooling water and miscellaneous wastes from laboratory hoocis· and 
decontamination sinks in the 222-S Laboratory via the 207-SL Retention Basin. ½he 
poteetifl:l e;lt.isted for tlie disposal ef h8:?:ftf<:ieus ehemie&:ls; hewtwer, ee deeumentatiee. e;lt.ists 
te substaetiate that this EYt'er eeeurred. Suspeeted disposed mdienuelides i:n:clude 137es,~ 
106

Rti , aed ~H (WHC 1991a). m ::pgp~Ull!!lilfflll!i!l@!l!E~fflrnwifi!!El!!!il !:!• !9~g{ 
:1111n111:Jlltflllil • ::1tiitl itiill{&!ll tl!!ile1t:atBf!iilil:i: 

li{Min!BiUl~:::m:::1• m11:IiifflIW:i!J!iitf: 
Pct 08e time, ae area 08e fifth the size ef the poed trendmg seutheast frem the 

dischfl:fge pipe headw&H was wet e8eugh to preduce aquatic ••·egetatioe.. Birds aed ethef 
animals used the 8:feft as a feecU:Ag 8:feft ftfld habitat (Memh1H'6t 1979). 

In December 1953, surface dese rates Uf) to 200 mR/h were detected at the edge of the 
po8d. Mud Sftfflf)les taken in: July 1977 eoetaieed 38 x l~-eilg-241Am. In :March 1980, a · 
surface mdielogie&l suFYey detected le•1els of eentam-i.B&tiee Uf) to 3,000 epm beta ga:mma. 

2.3.5.2 Ditches. A ditch is a long, open, unlined excavation used to transfer low-level 
liquid wastes from process facilities to ponds (Figure 2¾Jj ). Three ditches exist in the 
S Plant Aggregate Area. 

2.3.5.2.1 216-S-l0D Ditch. The recently deacfrt'&ted 216-S-lOD Ditch is located 
approximately 43Qf$Q m (-1-;4001!~!$(1 ft) southwest of 202-S Building, which is the souree of 
the liquid wastes (Flgtire 2 12). ·The.ditch is 68Sgl§ m (2,250 ft) long and 1.83 m (6 ft) 
wide and bas a flow rate of 0.38 m3/min (13 ft'/mm) (Meinhardt ffll l:lffl~i~n 1979J ane 
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-
&ye,•I,;!mn.if;f tBiii:i1•i~11D1RIP!'!!,!;t'¾?~]~ffl gal) of 
haz.ardous waste salts in solution (sodium nitrite, sodium hydroxide) were discharged to the 
unit. Discharges were received from the 202-S Builcfu:ig drains, funnels, process vessel 
cooling water, and chemical sewer lines and also the 241-S Tank Farm, 211-S statiea ¥.ilf.i. 
IE ~~- ?..?6-S dmifls lt.llit:::• Pmli :lfilffll. Inadvertent dumping of IRffl• I Jl!IIJ~i 
~14.ffltl}(ANN) solution to the chemical sewer seriously plugged soil at the terminus of 
thls ... stream~·and the liquid level increased significantly. During the summer of 1955, 0.6 m 
(2 ft) of "muck" was dredged from the bottom of the 216-S-l0D Ditch to improve water 
percolation in the ditch. The contaminated "muck" was buried in scooped out holes along 
the sides of the ditch. The depth and location of each burial site is unknown (Maxfield 
1979) . A number of excavations by backhoe across the 216-S-lOD Ditch in 1971 showed it 
to be free of contamination (Maxfield 1979). Until 1965, the unit received discharges from 
chemical sewer lines, floor drains, funnels, process vessel cooling water, air compressor 
cooling water from 202-S Building, overflow from the 290l-S-901 Water Tower, drains from 
the 241.-S Tanlc Farm, station drains in 211-S ¥:ilili!lffQµI , and floor drains from the 276-S 
Solvent Handling Facility, and transferred this ..... ciiscbarge·"io the 216-S-lOf, and 216-S-11 
Ponds (WHC 19901,). Sinee Octobef 1984, the uft:it has bee& used as a tre&eh beeftusc the 
216 8 lOP Po&d wes stabilized. No dangerous wastes have been discharged to this unit since 
February 1987. The 216-S-l0D Ditch stopped receiving waste on October 1, 1991 
(.APJ>eBdix B; BKhibit 3). Well 299 W26 11 has perehed watef at approximately 38 m 
(125 ft) below the grou&d suffaee fte:M the diteh. Rftdio&eelides suspected to hlP1e bee& 
disehMged to the diteh inelude 137{*,-90Sr,-241Am,23~ 2~ , 8ftd 106Re. A total of 
8,580,000 kL (2.28 x 1~ gel) of waste were disehMged into this eft:it from FebfU&:ry 1954 to 
December 1988 with additiOftS of 4.03 x 1oz Umo from Oetobef 1989 to Mareh 1990 
(WHC 1990). 

The eftly ftl(ffl)fteti-'t·ity fottftd itl the diteh &nd -poftds duriBg the Mareh 1, 1979 
itlspectieft was associated with Russi&ft thistle that had blow& itlto the diteh 88:d -poftds from 
the ftellft)Y 216 8 17 eo•1efed -polld. The mdie&etiYity fftftged to a mtoomum of 2,000 e/min 

. beta gamma activity ~iaxfield 1979) . 

The diteh is ttllli:fted 88:d a poftieft remftHls u&eoyered. This en:it has bee& f'aitie.lly 
stabilized. It eoetflffls 8J)l)£Oximately 2,200 m~ (2,900 yd3) of eo&tfl:mitl&ted soil 
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(WHC 1991ft). Radiologiea:l Sl:lf\'eys ere still sch:ed1:1lea fof the eo•.•ered seetioa of th:e ditch:. 
Soil ll:B:d ¥egetatioa samples will also eoetift1:1e to be sa-mpled (WHC 1988e) . 

2.3.5.2.2 216-S-16D Ditch. The inactive 216-S-16D Ditch is located 1,670 m 
(5 ,470 ft) southwest of the 202-S Building (Fig1:1re.2 11). The ditch dimensions are 914 

ii 
total 11,1~::..,~:~1(~,,:~,!~, ~~!!~::::!!!~~! 7~~ t~ 

Until June 1967, the ditch received process cooling water and steam condensate from S Plant 
and transferred it to the 216-S-16P and 216-S-17 Ponds and the 216-S-5 and 216-S-6 Cribs. 
From June 1967 to July 1967, production operations were shut down, and S Plant Complex 
was put on standby. After July 1967, the ditch received condenser and vessel cooling water 
from concentrator boil-down operations in the S Plant Complex. Nitrate is suspected to be 
present at this unit (WHC 1991a). Removal of the 216-S-16! Pond and ditch system from 
active service began in May 1969. This work was prompte(fby several releases over the 
years including 3. 7 x 102 -119:::g ~g~:1,:::I), of plutonium. 

The ditch has been stabilized and backfilled and contains 2,000 m~ (2,700 y£-t-e{ 
eoetamieetecl soil ll:8:d 770 m3 (1,000 y£-ei~:~;tll::::fi~) of overburden soil (WHC 1991a). 

B2Ulti!iffll!!Il!lm::::• :::1• 111:::1~1:::11,:tiii~ 
2.3.5.2.3 216-U-9 Ditcb/UPR 200 W 139. The inactive 216-U-9 Ditch is located 

approximately 600 m (2,000 ft) west of the 241-S Tank Farm (Fig1:1re 2 11). The ditch is 
Y -shaped with an eastern fork and western fork (Plate 1). The ditch dimensions are 1,100 x 
2 x 2 m (3,500 x 6 x 6 ft) with a 1:2 slope. The unit originally connected the 216-U-10 
Pond and the 216-S-17 Pond. la 1973, fotlf treeehes &f)pfmcimfttely 1.2 m (4 ft) deep were 
dtlg et iete£Yals ee£Oss the origiftal ditch: to assess the leYels of mdiatioa eoetamiftatioa. No 
mdioaetYf'ity was fo1:1ftd (M8:Xfieltl 1979). A new ditch was dug later incorporating the first 
152 m (500 ft) of the original 216-U-9 Ditch and then running somewhat west of the original 
route (WHC 1991a). No contamination was found in the first 152 m (500 ft) of the ditch 
during this construction (Maxfield 1979). The ditch is now cut into the side of the 216-S-

~ 
WHC(SPLANT)/9-12-92/03151A 

2-53 

7 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
1.i, 
15 
16 

11. 
18 
19 

2P 
21 
22 
23 
24 
25 ' 
2J 
27 
28

1 

w. 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

DOF./RL-91-60 
Draft B 

f.4.~) became contaminated in September 1953 and was covered in spring 1954 with 0 .6 m 
(i°ft) of clean soil. The eefttftlftifl&aon was desigoetetl UPR 200 W 139. No documented 
source for the contamination has been found regarding the level of contamination. The unit 
has been released from radiation zone status. 

The wastes that flewed through the 216 U 9 Diteh eriginated from the 216 U 10 Pond. 
The 216 U 10 Peed is physieally within the U Pla:nt Aggregate Area and is addressed in the 
U Plant AMISR. 

2.3.5.3 Trenches. Trenches are unlined excavations used for disposing material from the 
process facilities by infiltration into the subsurface. Quantities are usually limited as 
compared to cribs or ponds (Figure 2--H--.I!). All of the trenches are inactive and are 
backfilled. Normally , trenehes are baekfilled following use. 

2.3.5.3.1 216-S-8 Trench. The inactive 216-S-8 Trench is leeated adjacent to the east 
side of the 241-SX Tank Farm and has dimensions of 31 x 18 x 7.6 m (100 x 60 x 25 ft). 

The trench was built in November 1951 and retired in February 1952. The trench 
received 10,000 kJ:~1:::g:::!\Q!\i[\L (2.6 x 106 gal) of unirradiated fflli• startup waste from 
202-S Building. The only inorganic waste constituent suspected in the waste was nitrate,­
The flldioAHelides suspected ineluded 90Sf,)37Cs, and 1~u (WUC 1991a). The trench was 
retired when the discharge of startup waste to the unit was completed. The trench was 
deactivated by removing the aboveground piping and backfilling the unit (WHC 1991a). 

2.3.5.3.2 216-S-12 Trench. The inactive 216-S-12 Trench is northeast of 202-S 

- iffi 
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The unit was constructed in July 1954 to receive approximately 76,000 'Pl~!J.~!:]L 
(20,000 J,§~ffll!!:;gal) of flush water containing ammonium nitrate from the 29f:·s .... sfack 
Complex. The trench was retired when the flush of the 291-S-1 Stack was complete, also in 
July 1954 (WHC 1991a). This trench was deactivated by removing the aboveyground piping 
and then backfilling. The sttspeetee Elisehfl.rgeEl isotopes ~ 137~ 106Rtt, afld ·90sr. The 
oely iBorg&Bie &ssumeEl to h~•e beee Eliseh&rgeEl is ammoB:ftlm Bitmte. le. e:l:l J)f8b&bifity this 
ttBit eftft be felftO¥eEl from the stftttls of a f&Eliatioe. wee (WHC 19918). 

2.3.5.3.3 216-S-14 Trench. The inactive 216-S-14 Trench is located approximately 
390 m (1,300 ft) south of mi 202-S Building and has dimensions of 31 x 2.4 x 1.8 m (100 x 

8 X 6 ft) (Figure 2 11). -~:::nm1::m1:::1:::m1uElliE:::1:::a:::a:::111::::,1=:P:;::~::::~9::::11:::pl,j[::::::m1 
ei!II Ilillli!!Ii IIIIII IIIIU!i I!:ll::1111I:11it]:ltl{i1Ulki:!Jll:::mJE titt!Ili ......... . 

.;i~!t=.m:~:e::Jt~!:~21111 
202~·~fBuilding. The unit was retired when discharge of MIBK was completed, and it was 
deactivated by removing the abover.ground piping and backfilling the area (WHC 1991a). 
The unit was investigated with core drilling in February 1971. There was a strong odor of 
MIBK from the samples taken, but no radioactivity was found (WHC 1991a). 

2.3.5.3.4 216-S-18 Trench. The inactive 216-S-18 Trench is located northeast of the 
241-SX Tank Farm (FigttFe 2 11). The trench dimensions are 38 x 4.6 x 3 m (Hli.$ x 15 x • ~ 

The trench was built and retired in October 1954. This trench was a steam cleaning pit 
for radioactively contaminated equipment and received vehicle decontamination waste. 
Research strongly suggests that solvents, and in particular chlorinated solvents, were used in 
the cleaning process. The trench, which was deactivated by backfilling, was retired in the 
same month that vehicle decontamination was complete (WHC 1991a). 
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In October 1972, this trench was excavated and the radioactive objects found in the 
trench were taken to the 200 West Dry Burial Ground for burial. The objects included some 
2 cm (314 ifili:/m.) piping, one lab sink, and approximately 1.5 m3 (12 y£r{~~:::~ /:/bf soil. 
The unit was then released from radiation zone status. ······ ... · ... .. ··· · 

2.3.6 Septic Tanks and ~ociated Drain Fields 

Sepae tft:eks e.re t:1seEI te treat se.nitary waste we:ter; hower1er, some of these tft:eks may 

~=!~t!~~i!'~•1111•,-1111~1,.i.• llr•¥fl.!-;:! :! : 
this report, and otlly oae of the ue.its h&s B:ft assoei&ted d:raiB. field. A sanitary erib is also 
diseussed Hi this seetioa. 

111:::1m1'=1:mm:::m1:::§J:::1:fflMmr: 

ffl:~lliii&il{@.!) iiil'll@l:::1&,llli:1 

lei:i!ii-i:ii!lli'.::i:IIIllffiiti\:::tiiffi:::m ::E!f:: 

tiit~u:t:•1i:::~1:::-i:::1::11!fi:n • im::~9~1~:~:::t~~ 

.,.-___, .. , 
fl!]ll-i:llt~:im :::,B1tl:i:iliffi:j111~:m1 
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1f!::m-:::- ::::m:::1BB:::1Im::l111:::1a~ 

2.3.6.1 2687 W6 Septic Taek and Tile Field. The 2607 W6 Septie Tonk begll:ft Feeeiving 
e.oB:bflz&f'dous, e.oftfB:dioaeti¥e S&ftitflfj' waste watCf ll:fttl sewage ie. 1951. The tank is 
cun:ee.tly Feeeiving waste at a mte of 34.8 ~Jday (1,228 ft2Jday) ll:ftd has ll:ft associated tile 
field (DOE/RL 1992). A tile field is usually a hCfflftgbcme B:ffllftgemee.t of pipe used for 
distrieutine waste. R:efer to Fi~re 2 13 for the loeatioe. of this waste mll:ftaeemee.t unit. 

2.3.6.2 2607 WZ Septic Taek. The 2607 "rz Septic Tank eegll:ft Feeei¥ing nonhflz&f'dous 
Md nofl:ffldioneti¥e waste liquid such ns S&ftitflfj' wastewater ll:ftd sewage in 1944 ll:ftd is 
euffCfltly active. The unit roeci¥es ll:ft estimated Yolume of 22.6 m:3/Elay (797 ft2) of waste 
Md has M associated drain field. R:efer to Figure 2 13 for the locatioe. of this waste 
mll:ftfteement unit 

2.3.6.3 Sae:i.taey Crib. The Sftftitflfj' crib was constructed in 1944 ll:ftd is actiire Md · 
receiving non.hftZ;ftfflous Md nofl:ffldioaeti't·e S&ftitflfj' waste water from the 241 SX 701 
Compressor House (WHC 1991a). The snnitflfj' crib is ftf)f)rmtlmntely 24 m (80 ft) west of 
the southwest corner of the 241 SX Tank FO:fftl (Figure 2 8). The crib is about 23 x 7 . 6 m 
(75 x 25 ft) Md is oriented e.orth south (Plate 1). It lies under the entmftee to a gravel 
pflfking flfCft that has two •reets from the crib risie.g through it. The unit iaeludes n dmie. 
field . The estim&teEI mte of waste genemtioe seat to the crib is 22.6 m3Jday (798 yd3 'nnu) nf 

liattid (WHC 1991a). There are eo be:rrice:des or we.min~ si~s. 

2.3.7 Transfer Facilities. Diversion Ba'llfes. and PfueliBes 

Wastes were trensfen:ed at the S Plaat CompleK throttgh a system of coetrol structures, 
diit'ersion boxes, pipelines, Md ynl'f'e pits (Figures 2 14, 2 15, 2 16, ll:ftd 2 17) . R:efer to 
Figure 2 14 for the locatioe of each unit. These structures are either M ttedergrotted or 
ie. pla.et enelosttre eoetainie.g jumpers or 1t'ahced mae.ifolds, which ce.able solution tmnsfers 
via pipelie.es between ¥arious proeesses ftftd stomge facilities. Dii,ersion bo:M:es Md reeeiirie.g 
Yaults were desigfted to eoetaie. leaks from transfers l:lftd dminage from opcmtioe.s within the 
nnit Tfltnsfer feeilities included the fAHowinP'. 

• Val.Ye pits , which 8:fC concrete structure usually locateEI withie. a tank fa:rm 8:fC& 

hottsifl~ the •ralves e:ssoeie:ted with tmnsfers between tenks 
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Di¥ersion boJtes, which ftfC eonerete struemres eonta:i:B.ing se11eml pipes to dirrert 
waste from waste generatiBg llA:d storage faeilities to treatment, storage, or 
dispose.! facilities 

Control stftlemres, whieh are eonerete eneasements with a mft:ftftole eo1;er housing 
a large Y or T 1t1awe or weir used to dwert or regulate waste flow to ,;arious 
dispose.! sites. 

Pipelines inelude all proeess lines and eneasemeB.ts. Proeess lines pass through the 
aggregate eree. and haYe eeen essential to the operation of the S Pla:At CompleJt, the 241 S 
llA:d 241 SX Tank Fll:Iffls, &:Bd related waste management units. The pipeli:ftes are not waste 
management units aeeording to the Tri PO:rty Agirement. They will be addressed Hi det&:il 
under the HSFP. Rftditttion emissions from ftft encasement (UN 216 Vl 25) is the only piping 
discussed as a specific facility in the S Plant AAMSR. Process lines (transfer lines or 
proeess sewer lines) eoBBect the major proeess foeilities and ve:ry from 3. 8 to 76 cm (1 1/2 
to 30 Hi.) in diameter. The pipe eofflf)OsitioB •;fl.Fies from stainless steel, to steel, eoffflgated 
metal, and vitrified or uB¥itrified elay, with a majority of the pipe eneased by vitrified clay. 
l'learly all pipe is located undergroend, althoegh some ele,;ated abo•.•egromid piping was 
use&.-

Eneascments are eonerete eneloseres designed to proteet buried proeess lffles. The 
encasements ,,ary in width depeBdieg OB the nttmber of lines contained. The base portion is 
made of steel rei:B.foreed eonerete that was formed and peered in plaee. Sepamte eh&BBels 
are sometimes pfOJ;ided for eaeh proeess line, and the lines are raised from the eneasement 
bottom by steel spaeers. Steel plate of ,·arious design was sealed Hi plaee o•;er the proeess 
line char.Hels to form a water tight seal. A steel reiBforced conerete :upper portioa, or 
eaeasemeat lid, was then sealed Hi plaee to form a seeond water tight seal llA:d further proteet 
the process lines. Riser pipes were pro•rided to al:low sampli:ftg of the encascmeHt interior 
for eoHtamination that might result from proeess line leakage. 

Eneasemeftts proteet multiple proeess lines ruBBiBg between. S, T, llA:d U Plaets and the 
241 S, T, and U Tftflk Fftl'ffls. Both abo•;egt0tttld ftftd belewground pipfflg has been 
removed, as deseribed in the applieable waste fflftft&gement eBits. 

There are four eoHtrol stmemres, siJt dir,ersion boJtes, eight ,;ftl,;e pits, and one pipeli:fte 
eneasemeat Hi the S Plftftt Aggregate Area. Refer to Figures 2 15 through 2 17 for eJtamples 
of a typie&-1 control stmemre, diversion boJt, and •1ftl,;e pit. 
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flffllfit · 

@IUm!Iml• rti:Im11fil§p)ffm~I:1.ni:::mi1::riit~:I 

L 

2.3.7.1 216-S-172. Control Structure. The inactive 216-S-172 Control Structure is located 

§i\9JllfllJ Rildi&aen s1:1FYeys, &iri:l0ffte ftltlien1:1elitle lfteniteflftg, antl visl:l&l iftspeet:iens are 
re1:1t:iftely perfemtetl. The unit eent&i:fts 1:1n~t:ifietl Bffte1:1nts ef lew ler;el meieaet:Y;e selitl 
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The unit operated from 1956 to 1976. The control box was built to divert the S Plant 
ComplM process vessel cooling water and steam condensate to the 216-S-161 Ditch)@• 
Miitl;i11[illli1- 1~11illlil '"" w.w., w.w.•. 

2.3.7.2 2904-S-160 Control Structure. The inactive 2904-S-160 Control Structure is 
1 ted th t f th 241 sx Tank F · 2 14 llm'''291ir:s;'f6DTWiit'·'~'-,.,,.,.,,.,.,.,Bir"·'"''·'·'·'·' 

The structure operated from 1954 until its closure in 1976. The unit was built to divert 
process vessel cooling water and steam condensate from the S Plant Complex to 216-S-17 (II~ 216-S-6 §!\!, or 216-S-1~ Pond5 (WHC 1991a). l!iiii!S!;IMJ;l!iill~tlll§lf;;I 

tie:::mm!liifiml~ :::1t!:::-tit:::tW:il::li!ml!~t: 
2.3. 7 .3 2904-S-170 Control Structure. The inactive 2904-S-170 Control Structure is 
located ~~Uof the 241-SX Tank Farm (Figure 2 14). The structure is 
underground and made -·ofreinforced concrete. The walls, floor, and roof are 25 cm (10 in.) 
thick. It is approximately 4.9 x 1.5 x Hlil m (16 x 5 x 11 ft). The structure extends 
15 cm (6 in.) above grade and 2.9 m (9.5 ft) below grade. One meter (3 ft) of the weir's 
south end is covered by the 2904-SA Sample Building. Piping includes one inlet and one 
outlet pipe, both 76 cm (30 in.) diameter vitrified clay pipe (DOFJRL 1992§). This structure 
contains low-level contaminated concrete and piping. The quantity of contaminated waste 
has not been determined. There is less th8ft 200 e/mift eete:lgamma smearaele eeAtamiftatioft 
8:fttl less thBft 7 RlR/h teml penemttiftg 8:fttl ftOApeAeff&ting meiatioft pr-eseftt (WHC 1991a). 
The Me& is J'fOteetee ey fouf metal posa. It has ft8 ehaift e8ffieaee, waffling sigfts, 
moftumeRt or other ieeRtifyiRg label, eut is sta-eiliffi:i. The surfaee is a saiuly soil BAS is 
81'1'fO'°mately 61 em (24 ift.) aeo1t•e gftltie. There is no ·1egetation at the unit, which 
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mees1:tfes ftWfEHtim&tely 1.2 x 1.2 m (4 x 4 ft) site. The eontfel sa=t1eftlfe is inel1:1eeEI in the 
HSFP. 

2.3.7.4 2904-S-171 Control Structure. The inactive 2904-S-171 Control Structure is 
located Sfflttftwest of the 241-SX Tanlc Farm (Figure 2 14). It is a below grade reinforced 
concrete structure roughly 2.6 x 4.0 x 3 m (8.4 x 13 x 10 ft). The walls and roof are 25 cm 
(10 in.) thick and the floor is 30 cm (12 in.) thick. The unit exterids 15 cm (6 in.) above 
grade and 2.9 m (9.5 ft) below grade. Float wells are attached vertically to the north and 
south outside walls. The float wells are 41 cm (16 in.) diameter metal pipes centered in 
71 cm (28 in.) square concrete columns. Piping includes a 46 cm (18 in.) diameter vitrified 
clay inlet pipe and a 46 cm (18 in.) diameter galvanized corrugated metal outlet pipe 
(DOFJRL 1992§). 

Rneiatien s1:1£Yeys, &i-rimme mclien1:telicle meRitering, &B:cl 11isl:t&l in~tiens &fe 
ro1:ttinely f}effefffteEI. The 1:tnit eonta:ins low le-,el eontamrna:teEI eonerete Me pijmtg. The 
ftt!Mtity ef eontafftifutteEI WS:'Jte has net been cletefflli:neEI. The-re is less tft&B: 1.00 elmrn 
eetelgllfflma smeamble eontllfflinatien Me 20 mRlh reaeing at eontaet with: M epen M eleseEI 
winclew e1:1tie pie (WHC 1991&). · 

The &feB: is enetreleEI by a light eh&in b8ffieatle, Me is ffl&fketi with: beth s1:1ffaee ane 
1:1neergro1:1ne mei&tien eont&minatien wftffling signs, b1:tt ne pefffl&B:ent men1:1ments. This 
eontfel sa=t1emre is inel1:1eeEI in t:he IISFP. 

1'9;~ltlfll::i:g :::1m.!itffl:::1tffl:::w.1;t«n1A 
2.3.7.5 240-S-151 Diversion Box. The inactive 240-S-151 Diversion Box is located north 
of the 202-S Building (Fig1:1re 2 14). 

The unit was started in 1950 and ~ :::ma&ivefin March 1987. This 
diversion box was used for transfer of low--Ei.··-~a-·high:ie~-ei mixed waste solution from 
processing and decontamination operations. ' Vol1:tmes wefe i.•a:ria:ble aeeeroing te ~ifie 
plant epemtiens (WHC 1991a). The unit has been isolated and weather covered (DOE/RL 
19921.). 
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The 240-S-151 Diversion Box was the main diversion box for the S Plant Complex. 
Wastes were transferred to the 216-S-172 Control Structure that diverted wastes to the 216-
S-l~I Ditch, the 216-S-161, and 216-S-17 Ponds, and the 216-S-5 and 216-S-6 Cribs. The 
240-s·:151 Diversion Box also transferred low- and high-level mixed waste to the 216-S-7, 
216-S-9, and 216-S-23 Cribs, and the 240-S-152 and 241-S-151 Diversion Boxes, and 
interacted with the 241-U-153 Diversion Box. This structure drained to the 240-S-302 Catch 
Tank. 

2.3.7.6 240-S-152 Diversion Box. The inactive 240-S-152 Diversion Box is located north 
of the 202-S Building and the 240-S-151 Diversion Box (Figtt~ 2 14). 

The box was activated in 1977 and ~iilmiblivSHn 1980. This unit was used 
for the transfer of high-level waste solution fro~=·=p;~;·;r;;g❖''iiicfdecontamination operations. 
It also received uranyl nitrate hexahydrate from the 240-S-151 Diversion Box and transferred 
it to the 205-S Chemical Makeup Building. Vol1:1mes were variable aeeoffiing to speeifie 
plBflt epeltiiofts. This unit has been isolated and covered (WHC 1991a). This ttftit is 
ineltieed ift the HBflfefe RCR/i Pff>gmm. 

2.3.7.7 241-S-151 Diversion Box. The active 241-S-151 Diversion Box is located northeast 
of the 241-SX Tank Farm (Fig1:1re 2 14). It is a reinforced concrete structure with 
dimensions of 17 x 3 x 5 m (56 x 10 x 17 ft). The diversion box transfers low-Jill and 
high-level mixed waste solutions from processing and decontamination operationii~ .... QttBfltities 
&Fe ·1ftrie.ble tlq,eHeiftg Oft speeifie plBflt opemtiefts. The unit interconnects the 240-S-151 
and 241-SX-151 Diversion Boxes, and the 241-S Tank Farm (WHC 1991a). 

mi• ,::•t - Il :::I!!ii:f::::[The 241-S-151 Diversion Box received low-Bl 
and high-level mixed waste from the 240-S-151 Diversion Box. The waste was transferred 
to the 216-S-l and -2 Cribs, the 241-SX-151 and -152 Diversion Boxes, the 241-S Tank 
Farm, and the 244-S Receiver Tank and interacts with the 241-U-151 and 241-UX-154 
Diversion Boxes. This unit was drained to the 241-S-302A and 241-S-302B Catch Tanks. 

There are three--four(known releases at this unit: UPR-200-W-20 UPR-200-W-51 ..... .... .... .. .. .............. ........ = ·=·=·=·=·=·=-:•:•:❖:❖ ' ' 

UNt.lfflE\V:fli.;. UPR-200-W-82 (WHC 1991a) Bfle pessibly efte ttftfte.med release (Histeriee.l 
U~le.r.neEI Relee.se File). These releases are described in Section 2. 3 .10 Bfte ftfC sttmme.ri2etl 
eelew. 
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The UPR 200 Vl 20 eeeaffed eating huttta:ry Me Febftltlf)' 1953. Lee:k:age from the 
Eli¥ersien ee:K eenmmift&teEI aee1:1t 90 Bl! (1,000 fe) Elf8t:tnd the ee:K. The naau=e ef the 
eentafflift&tien was anieentitieEl eat the Me& was eeYeree with gffl'1el (VIHC 19918). 

The UPR 200 \V 51 eeeuHee en Septeffl8ef 12, 1958, Me ifwelYeEl leak&ge ffem the 
Eli-t1ersien ee:K. The leakage ee1reree a BIH"few strif:) ef groHeEI seHth ef the Eli¥ersien ee:K, 
&efOSS 10th Se=eet &ft8 aeeat 90 m (300 ft) eeyend the Me& fenee. There were anlfflown 
searees ef eeta Me g&fllfflO: mdie.tien measaree e.t e. fflO::Kimam ef 50 mR/h within 30 m 
(100 ft) ef the heJE. The eente.mift&teEI sail, SO:tttmteEl with we.tef, was tttmee 8'i'er with e. 
ealltleirer (WHC 1991a). The uftftameEl unplanfteEI release has 8ft almest ieentie&l 
eeseriptien, eat is ee.teEl Septeffl8ef 15, 1958. It is lilEely that this we.s the same incident. 

The UN 200 Vl 82 in1re1'1eEl spats ef ceete.ffline.tien resultieg froffl routine surYei.H&ftee 
tmffie. This was eeteeteEl en J&fta&ry 15, 1980. The spats ef eeAte.miAati.eA were reme•1eEl 
te the 218 ,v 9 BHrie.1 Gf0Hft8 (\VHC 1991a). 

2.3.7.8 241-S-152 Diversion Box. The inactive 241-S-152 Diversion Box is located ~27 m 
(90 ft) northwest of the 241-SY-102 §fflll:l§ffl Tank and east of 242-S Evaporator ,,, ,,,,, 
(FigHre 2 14). 

The box was placed in service in 1977 and taken out of service in November 1980. 
This unit was used for transfer of high-level mixed waste solutions from processing and _ 
decontamination operations. The 241-S-152 Diversion Box received high-level mixed waste 
from the 241-S and 241-SX Tank Farms and transferred it to the 242-S Evaporator for 
separation. Velumes were •1e.riaele aeeerding te Sf)eCifie pl&ftt 8f)effttieAs (WHC 199 la). 
This unit has been isolated and covered Md is incladeEl in the H&ftfere Md RCR.it\ Progftlffl. 

2.3.7.9 241-SX-151 Diversion Box. The inactive 241-SX-151 Diversion Box is located east 
of the 241-SX Tank Farm (FigHre 2 14). This unit interconnects with the 241-S-151 and 
241-SX-152 Diversion Boxes, and the 241-SX Tank Farm. 

The box was placed in service in 1954 and eleseEI §!l@i~I-il!in October 1983. 
The unit was used for transfer of high-level mixed waste solutions from processing and 
decontamination operations. Velumes were Ye.riaele aeeereieg te Sf)eeifie plMt opemtieAs. 
The 241-SX-151 Diversion Box received high-level mixed waste from the 241-S-151 
Diversion Box and transferred it to the 241-SX Tank Farm. This structure drained to the 
241-SX-302 Catch Tank. This unit has been isolated and covered (WHC 1991a). 
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1 Alth01:1gh Bo mdioBtJclides are cttrreBtly ideBtified e:s beiBg f)fCSCBt e:t this tteit, this 
2 cw1ersioa box is SttSJ>eeted to hw1e beea ttsed to traasfer high le>t•el waste. This tteit is 
3 melttded iB the H&:Bferd R:CRA Pfflgmm. 
4 
5 2.3.7.10 241-SX-152 Diversion Box. The inactive 241-SX-152 Diversion Box is located 
6 northeast of the 241-SX Tank Farm (Figttre 2 14). This unit interconnects with the 
7 241-SX-151 and 241-U-151 Diversion Boxes, and the 241-SX Tank Farm. 
8 
9 This unit was placed in service in 1954 and retired in May 1981 and was used to 
10 transfer high-level mixed waste solutions from processing and decontamination operations. 
11 Volttmes were v&:ri&:ble e:ccordiBg to Sf)CCifie f)le:Bt 8f)Cffltiees. The 241-SX-152 Diversion 
12 Box received high-level mixed waste from the 241-S$1l-151 Diversion Box-;{m(i.ij transferred 
13 it to the 241-SX Tank Farm and 244 S R-eeeiver Ta:ek°ed iBtemeted with the· ··241 U 151 and 
1 241 UX 154 DiversioB BeJ1:es. This unit drained to the 241-SX-302 Catch Tank. The unit 
15 has been covered and isolated. 
li>• 
1]_ AlthoHgh ao radioBtJelides are e1:1rreatly ideBtified as eeiBg f)reseat at this Heit, this 
18 di.version bo:,r. was Hsed to tmnsfer high le>1el waste. This tteit is mclttded iB the HB:ll:ford 
19 R:CRA Pfflgfllffl. 
2@ 
21 1;:g:1m,1~:J1:1m1:::m{illiitl IIl• ::m::mM 
22 
23 2.3.7.11 241-S-A Valve Pit. The 241-S-A_valve Pit is an active facility 'iilml11.iiii 
24 µfflt/started in 1952 and located between 241-S-101 and 241-S-102 !m§fflt!iffl Tanks 
25 .(Figure 2 14). The unit housed valve controls for transfers of waste sofotfons from 
26 processing and decontamination operations. QttB:Btities are ve.riftble e:ccordiBg to Sf)CCifie 
27 f)lB:Bt Of)erB:tiOBS. This unit can drain to either a DSTil!l!illl!:'pr SS+-il 1!~111:::m 
28 ' (WHC 1991a). 
2 
30 Leak detcctioB B:Bd B:ir moftitori:Bg are perfofffled c0Btifttt01:1sly with the 241 S Tuflk 
31 Fft:I'ffl iB which this Hftit is loe&:ted (WHC 1991&:). 
32 

33 ma::mmEmti!• I I• f~lflWllll:ti1I!iti: 
34 
35 2.3.7.12 241-S-B Valve Pit. The 241-S-B Valve Pit is an active fflfa~eiliff-1. ·lf-'ey',1-1 i ift :-g!.Bl 
36 niufistarted in 1952 and located between the 241-S-101 and 241-S-102 Sin ''m;;sHetftaiiks . 

;:::;:;:•:::::cc:::::::: ' . ,,,,:::::::,Jt,,:,:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:; 

·37 (Figttre 2 14). The unit housed valve controls for transfers of waste solutions from 
38 . processing and decontamination operations. Qtt&:etities a:re •;tui&:ele e:ccordiBg to Sf)CCific 
39 :f)~~~ Of)eratioas. This valve pit can drain to either a ~§!itilil~::pr ~ jm,j J~fail il 
40 lffl§ l(WHC 1991a). 
41 
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Leak eeteetieft BRS air meniteriftg ftfe perfeffflee eeRtiftueusly within the 241 6 TMk 
Farm iR whieh this uRit is leeateEI (\l/HC 1991a). 

2.3.7.13 241-S-C Valve Pit. The 241-S-C Valve Pit is an active waste =·=·=·=·~,,,.,,,,.,.,,,.,.,,,.,.,,,.,.,.,,Wit unit 
........ ······························ ~ :::::,:;;,:; 

located between ffi.i. 241-S-107 and 241-S-108 S.iiil~~b.i.U Tanks (Figure 2 14). This pit was 
placed in service.Iii" 1952. This unit housed vaive ·controfs for transfers of waste solutions 
from processing and decontamination operations. QH&fttities ftfe 7r&riaele eepeseiftg eR plMt 
ei,emtieRS. This unit can drain to either a BST-1111 1 11:lPr ~-:::ta 
(WHC 1991a). 

Leak eeteetieR BR& air meniteriBg Me perfeffflee e0Rtiftum1sly within the 241 6 Tan-le 
F&fffl iR whieh this uRit is leeatee (\l/HC 19918). 

12:iilfi!l:iitl:ritml:i:E :i:l&iliU!iffl::~:m!i:i:PB~ 
2.3.7.14 241-S-D Valve Pit. The 241-S-D Valve Pit is an active waste .-rt.:f:ffilliunit 
located between 241-S-107 and 241-S-108 $:ms!llu! Tanks (Figure 2 14). This pit became 
active in 1952. The unit housed valve controiid'cir .. transfers of waste solutions from 
processing and decontamination operations. The pit can drain to either a ~ lfi.tilU 
or 88T-ll.1111lfm m(WHC 199 la). 

Leak EleteetieR BREI air menitoriHg Me perfoffflee eoRtiftuously withift the 241 6 T8ftk 
F&fffl iR whieh this unit is leeatee (\VHC 1991a). 

2.3.7.15 241-SX-A Valve Pit. The 241-SX-A Valve Pit is an active waste ,,,.,.,.,,,.,,,.,:,·=·=·=:=·=·=:emiil unit 

located between the 241-SX-105 and ~Zll i±$1 fIIIIl.iilllts.JilErranks of fty::s:5t 
Tank Farm (Figure· 2 14). This unit is assumecrio····have····been····-a:ctlvated in 1954 and 
deactivated in 1980, but is considered active as defined by RCRA. This unit housed valve 
controls for transfers of waste solutions from processing and decontamination operations. 

Leek eeteetieR BREI air meftitoriflg ftfe performee eeHtiftueusly •w'ithin the 241 SX Tank 
Farm iR whieh this unit is leeatee (WHC 1991a). 

2.3.7.16 241-SX-B Valve Pit. The 241-SX-B Valve Pit is an active iHJ.J ··=····tat·=·· ·='··.···=.•·❖·:·=.:-.,,: ... · .•. , .... t . 
ii.lll ocated between the 241-SX-105 and llltll-104 llEiflE T~:::,~ :':ffi~~ 
Farm (Figure 2 14). This unit is assumed to have been activated in 1954 and deactivated in 
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1980, but is considered active as defmed by RCRA. This unit housed valve controls for 
transfers of waste solutions from processing and decontamination operations. 

Leak deteetioe. &:Bti flif' moe.ooriBg 8fC J:)effl)l'ffl:ed eoe.tifteettsly witltte. the 241 SX Tunk 
FB:fJB ie. whieh this ee.it is loe&ted (WHC 1991a). 

Ne:111!1-:1mtR:1111tlRitilI!il!::lllIEI 
2.3.7.17 241.~~-~~~-.Y.~~~e Pit Rl!l!lnr;&i• The 241--SY--A Val-¥e Pit 11a11:::1e1:::is an 
active waste ffi~- unit located south of and between the 241--SY--101 and 241--SY--102 
BElti.iJftaiiicidndie 241--SY Tanlc Farm (Figttre 2 14). This ~Ein:::m1::became 
active in 1977. This unit housed valve controls for transfers of waste solutions from 
processing and decontamination operations. 

Leak detectioe. Md m moe.ooriBg 8fC peri'offfled eoatie.eettsly withie. the 241 SY Tonk 
FB:fJB ie. whieh this unit is loeated (WHC 19918). 

11:::111-:::m111:::m::: .. 111::1uiua :itmtf 
2.3.7.18 24.1.~~-~~:13. . .Y.'.'~"Ye Pit l!i'.li!l::1• ¥· The 241--SY--B VBP,e _~t __ llER!ijifiBl:::is an 
active waste mibi''·'' '.'.·:-,·:ent unit located south of and in between Tunks thei:241--SY--101 and 

-:-:-:-:-:-:-:-:-:-:-:-:-:-~ :-:-:-:-:-:-:-: :-:-:-:-:-:-:-:-:-:-

241--SY--102 lgijplfllw.lHl.@tt.l~ in the 241--SY Tanlc Farm (Figttre 2 14). This ~it--ffl?y~MQQ 
oo.i.{became actlve-·hi·T~ii1:· ··The unit housed valve controls for transfers of waste soiutloiis" __ _ 
f~~ processing and decontamination operations. 

Leak detection Md m moe.itoring 8fC peffofffled eoe.tie.ttoesly withie. the 241 SY Tunk 
FB:fJB ie. whieh this tte.it is located (WHC 19918). 

11::l!ill~lillll~l::::• :::mf:11:•::r1w::::m!~:1:!I~~ 

2.3.8 Basins 

Retention basins were used for intermittent storage of liquid waste before it was 

ia:min!~::e~ ~~~0~eilili<11~ili1:.;:1:ll.1l:1!B 
2H(K Refer to Fieure 2 18 for easin loefttioas 8tld to Fieure 2 19 for a tii&mlfft of a tveieal 
;;;;;tlAA AAQlA. 

2.3.8.1 207-S Retention Basin. The 207--S Retention Basin, also referred to as the 202--S 
Building Retention Basin, is 111::a concrete structure with a volume of 3.20 x 1~ 
!~Blie L (850,000 gal) aiicfa surface area of approximately 430 m2 (4,600 ft2) 
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fflBl:!:51!1· The basin dimensions are 40 x 40 x 2 m (130 x 130 x 8 ft). The walls of the 
concrete structure are approximately 25 cm (10 in.) thick and the floor is 20 cm (8 in.) thick. 
The system includes approximately 610 m (2,000 ft) of 61 cm (24 in.) diameter vitrified clay 

ijiiiiii-
The basin received low-level ffini.l.Iwastes such as process cooling water and steam 

condensate from the 202-S Building°J'rorii" October 1951 through April 1954. The wastes 
were then discharged to the 216-S-17 or 216-S-16-J Ponds. 

There are three unplanned releasesi:!!l!Bltllt'.lt!:?:~!IBltllf:Wt!:f):fBltf:ial\t?:!li: 
associated with the unit due to leaks in process vessel coils in the 202-S Building. These 
leaks released radioactivity into the basin from late 1952 until spring 1954 and are discussed 
in Section 2.3 .10. The site umt is ifteludea ifl the HSFP. 

The basin is currently operational and has received wastes since February 1952. Until 
1954, the unit received low-level wastes such as ventilation cooling water and miscellaneous 
wastes from laboratory hoods and sinks in the 222-S Laboratory. These wastes were then 
discharged to the 216-S-19 Pond. The basin was inactive from December 1954 to October 
1955 due to exceedances in radioactivity levels. The be:sifl Bow reeeiz,es simi:lftr we:stes e:s it 
he:d origiBe:lly; howe>1er, it Bow disehe:rges to 216 S 26 Crib. LlfJ.ttid eftlueBt se:mpl:ieg 8:ftd 
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Selia wastes geaemted ey the epemtiftg faei-lia:es at the Hanfefd Site h&¥e feutiflely 
eeen dispesed in desigftated sha:l-1:ew l&ftd burial tfeftehes. These burial tfeftehes h&11e eeeft 
eeftstfUeted in gfeups !'efeHeEl te as selid waste eurial sites (Last et al. 1988). Selie wastes 
were packaged ift eafdbeafd ee'Ytes, weee ee'Jtes, steel drums, eeftcrete eurial '+'auhs, er ether 
eeat&inefs. Initia:l-1:y ae atteffll't was m&Ele te segregate these wastes as te type ef lei1el ef 
mdieaetir1i-ty. 

1.Vaste pl&eed inte these tfeftches &fC ew1cred with a ftlHttmum ef 2 m (8 ft) ef sail 
eaekfill as aeedeEI. Wiee eettem ef industrial treaehes may ee as deep as 15 m (50 ft) and 
fFOm 4.9 m (16 ft) te mere th&A: 30 m (100 ft) wide at lite eettem. Treftch slepes &fC ttsu&lly 
1: LS te a7.•eie sleughing. If Ychicul&f actiYity is required in the tfCftch, the bettem ef the 
tfcftch is eeYered with seYeml layers ef crushed gftwel. This layer alse J'f8Yides a base fer 
staekiag waste. All waste is either ee~ed, drummed, ef self eeat&iaed (i.e., eqttipmeat). A 
wicle bettem tfeftch is backfilled whet\ cliff me·1iflg equipmeftt is &Y&il&ble, usually wheft less 
th&A: 100 liftC&f ft ef st&eked waste is ifl. the tfCReh (Last et al. 1988). 

There are two solid waste burial uftits lt.iiffl1}in the S Plant Aggregate Area. Bi 
111100:::iriffl\{:1u.1;;:-i::1m::::,~11:m:::1a;::%f1e.:~ 
2.3.9.1 218-W-7 Burial Ground. The inactive 218-W-7 Burial Ground is located near the 
222-S Laboratory (Figttre 2 21).~:;!:\111!:J§yPIJ[!- /:[is made of carbon steel with one 
coat of hot coal tar enamel, is 4.3 m (14 ft) deep, and rests on a 0.3 m (1 ft) concrete 
foundation llum:[!l t JI). The unit has a dome and vent structure that extends 3.2 m (11 ft) 

of app!!1!!~1~f!lf~II I!!f!~1!~~~ J!~e:::~ :n~olume 
-sample waste from the 222-S Labo~t~cy~ -- The isetepes thettght te be preseat &fC 137

~ 
106Ru,~f (WHC 1991&). 

2.3.9.2 218-W-9 Burial Ground. The inactive 218-W-9 Burial Ground is located directly 
east of the 241-SX Tank Farm (Figttre 2 20). The burial ground is designated by four comer 
posts encompassing an area of 41.8 x 297 m (137x 975 ft) and received 490 m3 (640 y~ 
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lm;.300.{ff) of waste. There is no available information on the actual size of the burial 
ground (DOFJRL 1992§). 

l@lpl•'-1i[{Tue wMte eentftffleEI less th&B 0.1 Ci teftl:l eeta aetwity. The mdieftuelides 
suspeeted ift the wMte ifteludeEI 137et;-,106Rtt, &Bd ~r. SigAs waming ef ttftdergr-euftd 
mdiMieft eefttamiftatieft alse suffl)ttftd the area. The unit was interim stabilized in 1991 with 
sand and gravel. The surface is approximately 0.46 m (1.5 ft) above grade. There are no 
vents or vegetation in this area. 

liRliiP!M!IUti~\!f§I!i~m\liltlit:]Uµt~ 
UAplanfteEI release 200 W 109 did oeeur direetly aboYe the 218 \V 9 Burial Grouftd iR 

-1969:-

2-3-18 UBpl&BBed Releeses 

Forty itYe uAplB:AAeEI releases are ifteludeEI ift the S Pl&Bt Aggregate Area. The 
leeatieas of these u11plmmeEI releases are shewa iR Figure 2 22. Many of the releases are aet 
iRelttdeEI as iAdepeR:deat uftits iA the Tri Party Agr-eemeAt beeattse they are elesely asseeiateEI 
with existiftg waste m&Bagemeat uAits; these uAplar&leEI releases &Bd their MseeiateEI waste 
m&BagemeAt uAits are adElresseEI together ift this study. Table 2 6 sttmmarizes the knowft 
iftfof'fAe.tiOR fer eeeh u11planReEI release &Rd, where applieable, lists the waste mane:gemeRt 
ttnit to whieh it is related. Most of the iftfof'fAation 1we:ilable for the uAplBflfteEI releases is 
fle,:j,,,eft fMm the \l/TD~ ~heet~ AVAP. 1991 A). 

2-3-11 Petee.tial Waste Sites 

Ne Aew poteRtial waste m&Ragement ttnits ha·t•e beea ideRtifieEI iA the S PlB:At Aggregate 
Area. Disehe:rges of steam eeadeRse:te to the soil eeluma ee oeeur at se•,eral leeatieRs aleRg 
the steam tfflftsfer liAe; hovt'eYer, AO eotitamiftants B:fe asseeiatee with this disehMge. These 
eisehe:rges may pt•w,iee a means to mobilize eents:miftants ift aejaeent waste managemeAt 
unit5-: 

WHC(SPLANT)/9-11-92/0315 lA 

2-69 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
4 

15 
16 
17 
18 
19 

r20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

DOE/RL-91-60 
Draft B 

2.4 WASTE GENERATING PROCESSES 

This section describes the feed preparation, solvent extraction, solvent recovery, and 
waste treatment and disposal process that occurred at the S Plant Complex from 1951 to 
1967. Table 2-7 summarizes the available information concerning the waste streams 
produced within the aggregate area. The chemicals or radionuclides that are known or 
suspected to be present in the S Plant Aggregate Area waste streams are listed in Table 2-8; 
Table 2-9 lists the chemicals used in the 222-S Laboratory; and Table 2-10 lists 
radionuclides, organic and inorganic chemicals disposed at S Plant Aggregate Area waste 
management units. These lists have been compiled from inventory data, sampling data, and 
process descriptions. 

2.4.1 REDOX Process Overview 

As part of the mission at the Hanford Site, several processes were developed to 
separate uranium, plutonium, and their fission products from irradiated uranium~l-
In 1951, the REDOX process replaced the existing bismuth phosphate process because of 
lower costs, improved ~ ?and enhanced recovery of uranium and plutonium. 
The REDOX process, used between .. 195i ·and 1967, was a solvent-extraction process that 
extracted plutonium and uranium from dissolved fuel into a MIBK solvent (DOE 1987). 
This process was carried out in the 202-S Building where irradiated uranium ~ f®:1 
l!milii::from the 100 AreaJ were ft'eated _ , resulting in numerous waste streams 
and relatively pure product streams. The slightly acidic waste streams contained fission 
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products and large quantities of aluminum nitrate that were used to promote the extraction of 
plutonium and uranium (DOE 1987) in the REDOX process. The wastes were neutralized 
and stored in tanks, or disposed in cribs, trenches, ditches, or ponds that leached wastes 
directly into the soil column. Product streams were directed to other processing facilities. 
The REDOX process was designed to recover at least 98 % of the uranium and plutonium 
from the irradiated ~- With the exception of the feed preparation and dissolution 
processes, which operated in batch, the REDOX process was continuous. 

The solvent-extraction process was based on the preferential distribution of uranyl 
nitrate and the nitrates of plutonium between an aqueous phase and an immiscible organic 
phase. This process is described in greater detail below; however, the descriptions generally 
exclude mention of water or water vapor that was present in many of the process streams. 

The first step in the REDOX process involved preparing the uranium ~­
,J.iffiffl§f (brought from the 100 Area reactoq by rail) for processing. fjgfpPro<lucts 
resulting ·from the fission of uranium and plutonium were a function of die· time of . 
eisifltegmtioft ~mffili.:<ffl::/~d subsequent "cooling. 11 The II cooling II period ranged from 40 to 
90 days and aiiowecf"ihe·····short-lived (half-life less than 1 day) radioactive isotopes in the 
uranium slugs to decay to negligible radioactivity levels. Approximately 100 short-lived 
radioactive isotopes, or fission products, were present in irradiated uranium during 
"cooling~" About 20 of the short-lived fission products had yields above 1 % . Longer-lived 
fission products that may have been present in the process streams (in approximate order of 
abundance) included various isotopes of americium, curium, neptunium, ruthenium, rhodium, 
zirconium, niobium, cerium, praseodymium, krypton, strontium, yttrium, cesium, tellurium, 
barium, lanthanum, neodymium, and promethium. Impurities found in the uranium metal 
that may have been present in small quantities throughout the separation process included 
carbon, nitrogen, iron, silicon, and trace quantities of cobalt, zinc, potassium, copper, 
aluminum, cadmium, and boron. 

The irradiated uranium slugs were removed from their aluminum alloy jackets 
(aluminum, silicon, tin, iron, copper and trace magnesium, manganese, and titanium) by 
immersion in a solution of m• .@lyfflll,fflj!:(NaOHl and sodium nitrate (NaN~). This 
process produced an aqueous coating waste stream, containing sodium aluminate (NaA1O2), 

lifilff:[111[:[~aNO;j, NaNO3, NaOH, sodium metasilicate (Na2SiO3), and small amounts 
of uranium, plutonium, and fission products. This stream was directed to the 241-S Tank 
Farm. Aluminum oxide (Al2O3) me1ty ffli¥::[have precipitated if the ratio of NaOH to 
aluminum was low. Ammonia (NH3) and hydrogen (Hi) gases were also emitted. 

After the uranium slugs were removed from their jackets, they were rinsed in fflffl.9 
lil,::[(HN"O3) to remove residual alkalinity. The rinse water, containing small amounts .of 
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1 uranium and plutonium, was also directed to 241-S Tank Fann. The uranium slugs were 
2 then dissolved in HN03, creating a metal solution containing primarily uranyl nitrate 
3 (U02(N03h) and oxidized plutonium (Ill or IV) as soluble nitrates. Uranyl nitrate 
4 crystallizes as U02(N03)i•6H20 or luranyl nitrate hexahydrate), so the dissolved metal may 
5 occasionally be referenced as uranyfnitrate hexahydrate solution. The off-gases, primarily 
6 nitrogen dioxide (NOi) and nitrous oxide (NO) with lesser amounts of HN03 and water, 
7 were put through a condenser, where the HN°-3 and water were condensed and returned to 
8 · the dissolver tank. The returning condensate served to scrub N02 and NO from the exiting 
9 gaseous phase. The remaining gaseous effluent that was not condensed or SC1'1,lbbed was 
10 passed through a "silver reactor" to capture the toxic volatile radioisotope of iodine (1311) by 
11 reaction with silver nitrate (AgN03) forming silver iodide (Agl). Off-gas from the "silver 
12 reactor" was passed through fiberglass filters to remove radioactive particulate and was then 
13 discharged to the atmosphere through the 291-S Stack Complex. 
l,~ 
15 The metal remaining in the dissolver tank solution was next treated with sodium 
16 dichromate (Na2Cr20 7) to oxidize the plutonium to the VI valence state (the uranium already 
1 existed in this state as uranyl nitrate). Concurrently, the fission product of ruthenium was 
18 oxidized with potassium permanganate (KMn04) to form the volatile, ruthenium tetroxide 
f9 (Ru04), that was removed by sparging with air. The off-gas was scrubbed with caustic, 
Q resulting in ~he formation of B,.~ym,:\:mftllym,i:::!fifii~F:i:i(Na2Ru04),. The scrubber bottoms 

21 were disposed with other wastes in the 241-S Tank Fann. The ruthenium was removed 
22 because it was the primary contaminant in purified plutonium and uranium streams. 
23 
24 The manganese dioxide (MnOi), precipitated from the reduction of KMn04 with 
25· chromic nitrate (Cr(N03h), and a filter aid (an activated clay containing mostly silicon 
26 dioxide [SiOz] and Al20 3), carried away the adsorbed fission products of zirconium and 
27 niobium and was separated from solution by centrifugation. The centrifugation cake was 
28~ dissolved with a ferrous sulfamate (Fe(NH2S03)i)/HN03 solution and was slurried and w 

29 pum,ped to the 241-S Tank Fann. This dissolved cake contained inorganic ions (NH2S0rt 3, 

30 NOil3, Fe+++, Mn++) and small quantities of uranium and plutonium. 
31 
32 The metal solution (containing uranium, plutonium, Na2Cr20 7, HN03, and potassium 
33 dichromate [K2Cr20 7]) was adjusted to an acid-deficient state by addition of NaOH; this 
34 ensured neutralization of the solution when it contacted acidified methyl isebutyl k:eto&e 

35 (eommoflly refeffed to as l\fiBK• in the subsequent process. 
36 
37 The metal solution then went through several solvent-extraction cycles, as necessary, to 
38 achieve the desired uranium and plutonium purity. These solvent-extraction cycles resulted 
39 in three aqueous phases containing essentially all the plutonium, all the uranium, and the bulk 
40 of the fission products. 
41 
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Waste streams generated by the feed preparation process include both gaseous and 
liquid/solid wastes. An off-gas stream containing radioactive iodine (1311) was generated by 
the dissolvers, treated in the "silver reactor" to remove the radioactive iodine, filtered 
through fiberglass filters (Filters A-4, B-4, and C-4) to remove particulate, and discharged to 
the atmosphere through the 291-S Stack Complex. Off-gases were also produced at the 
oxidizer. These gases, which contained radioactive ruthenium, were put through a ruthenium 
scrubber to remove the ruthenium, filtered through the J-1 Fiberglass Filter to remove 
particulate, and discharged to the atmosphere through the 291-S Stack Complex. The 
gaseous wastes discharged to the atmosphere contained essentially no radioactive particulate 
matter or ruthenium and little radioiodine. Volatile radioisotopes of xenon and krypton may 
also have been present. 

Liquid and slurry wastes generated by the feed preparation process included the coating 
removal solution, the acid flush from the dissolvers, the dissolved or slurried centrifuge 
cake, and the ruthenium scrubber solution. All of these waste streams were considered to be 
high-level radioactive wastes and, with the exception of the ruthenium scrubber solution, all 
were sent to the 241-S Tank Farm via the 240-S and 241-S Diversion Boxes. The ruthenium 
scrubber solution was sent to the neutralizer one or two times a week, where it was used to 
help adjust the acid deficiency of the metals solution. 

Waste management units that received process wastes included: 

• 

• 

241-S Tank Farm 

291-S Stack Complex~: 

• A 4, B 4, C 4, Ma J 1 Fiberglass Filters. 

In the first extraction cycle, the metal solution was contacted with acidified MIBK and 
aqueous B:luffliBtHft fti:tmte (Al(N03)3); the uranium and plutonium were extracted into the 
organic phase while the fission products remained in the aqueous phase. The Al(N03) 3, a 
salting agent, reduced the aqueous solubility of the uranium and plutonium nitrates by 
increasing the nitrate concentration in the aqueous phase. Less than 0.2% of the plutonium, 
and more than 99 % of the fission products, remained in the aqueous stream. This aqueous 
stream contained the wastes · from the extraction cycle, and was subjected to further 

Processing before disposal (see Section 2. 4. 7 l /l.flf6). .... ~ .... ·.·'-··•··•~---•: 

The organic phase was then directed to a column where the stream was contacted with 
ferrous sulfamate reducing the plutonium to the III valence state; the plutonium (Ill) 
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partitioned into the aqueous phase containing Al(N01h while the uranium remained in the 
organic phase. The aqueous phase was scrubbed with additional acidified MIBK to remove 
residual uranium. The aqueous plutonium solution was directed to the Second and Third 
Plutonium Cycles, as necessary. 

In a third column, the remaining organic phase was contacted with a new aqueous 
phase (not containing the Al(N03) 3) where the uranium partitioned into the aqueous phase. 
The aqueous product stream was stripped to remove any dissolved MIBK and adjusted to be 
acid deficient. The aqueous uranium solution was directed to the Second and Third Uranium 
Cycles, as necessary. 

The primary waste stream generated by the first extraction cycle was an aqueous 
stream containing fission products from the dissolved uranium shtt:iWii li.m.mf.Istream. 
This stream was sent to the waste concentrator (discussed in Section 2.4.7 i~l tJ~~j) for 
further treatment prior to disposal. Spent solvent from the separation procesi···oontained 
small amounts of uranium, plutonium, and fission products and was routed to the solvent 
treatment system ( discussed in Section ~ l~i:lJ};j) for purification prior to being recycled 
into the extraction process. 

The aqueous uranium stream produced by the first extraction cycle was steam stripped, 
resulting in a gaseous stream with traces of MIBK; and then concentrated, resulting in an 
air/water vapor stream with (potentially) small amounts of uranium. 

Both of these streams were routed to the condensate stripper, as described in 
Section 2. 4. 7 2.ll lt16. 

····················· 

2.4.4 l,~l t:l~! !i[i Second and Third Plutonium Cycles 

If needed, the aqueous plutonium-rich stream from the first extraction was passed 
through additional cycles (similar to those described above) to achieve the desired purity. 
Prior to any additional plutonium purification cycles, the aqueous plutonium (III) was again 
oxidized with Na2Cr20, to the IV or VI valence states to permit the solvent extraction 
process to proceed. The purified plutonium stream was then directed to a final isolation 
process in 231-S or 234-S Buildings. The plutonium production rate is still classified. The 

. final plutonium product was a plutonium nitrate solution containing approximately 10 gftfM 
of plutonium and 400 to 600 gftfM of free nitric acid per liter. The uranium impurity in the 
plutonium product stream was estimated at 0.1 weight percent of the plutonium metal. Other 
impurities in the plutonium stream were expected to be aluminum and iron at 30,000 and 
10,000 l'ffl5 per ffli-Hieft ppffi;yarts of plutonium, respectively. 

The primary waste streams generated by the second and third plutonium cycles were an 
aqueous stream containing impurities from the plutonium stream produced in the first 
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extraction cycle and spent solvent, also containing trace impurities from the plutonium 
stream. The aqueous stream was directed to the waste concentrator (described in Section 
2.4.71~4:Il:~§) and the spent solvent was directed to the solvent recovery system (described in 
Section·'·2·:4··:·6 2Illl!il.). In addition, the plutonium product stream is concentrated prior to 
shipping. Wa~;.,=;ipor produced during this process is sent to the condensate stripper 
(described in Section 2 4 7 W''ITf'i'I' • • ···-~•-•:·">··•·r---.. }.J• 

All of the waste streams generated during the second and third plutonium cycles 
received further treatment prior to disposal; therefore, no waste management units received 
wastes directly from this process. 

M.-5--litllll ~ Second and Third Uranium Cycles. If needed, the aqueous uranium-rich 
stream from the first extraction was passed through additional cycles (similar to those 
described above) to achieve the desired purity. The purified uranium stream was then 
directed to the Uranium Conversion Plant (224-U Building) where the uranyl nitrate was 
calcinated to uranium trioxide (UO3) for shipment off site. The uranium production was 
designed for approximately 2,300 kg (2.5 short tons) per day, assuming an 80% operating 
efficiency. The uranium product stream was a solution containing approximately 1,004 
grams of uranyl nitrate hexahydrate per liter; the plutonium impurity in the uranium stream 
was expected to be approximately 10 perts pet' eiH:ioR perts of ufflftium pp§. Other 
impurities in the uranium stream were expected to be HNO3, sodium, aluminum, and iron at 
10,000, 400, 600, and 150 perts pet' millioR parts ef ufflftium, PmR~::::respectively. 

Waste streams generated by the second and third uranium cycles are very similar to 
those produced by the second and third plutonium cycles. Aqueous wastes were directed to 
the waste concentrator (described in Section 2.4.7 ~~~;jf j~~) and spent solvent was directed to 
the solvent recovery system (described in Section :t:·r ··,r·1,;,4:~jl.~I). In addition, the aqueous 
uranium product stream was steam stripped prior to finai"shlpment. This produced a gaseous 
stream containing water vapor and MIBK, which was routed to the condensate stripper 
( described in Section 2 .4. 7 ~~1~11:~i,). 

All of the waste streams generated during the second and third uranium cycles received 
further treatment prior to disposal; therefore, no waste management units received wastes 
directly from this process. 

Spent MIBK from the extraction cycles was directed to a scrubber where a sodium 
carbonate (Na2CO3) solution was used to remove the bulk of the fission products and residual 
plutonium and uranium present in the solvent. The MIBK was then fed to a column where, 
by distillation and contact with caustic, further removal of plutonium, uranium, and fission 
products was achieved and any organic impurities such as methyl isopropyl diketone or 
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l organic acids (from decomposition of MIBK) were removed. Additional treatments may 
2 have been used as necessary to remove solvent impurities such as methyl isobutyl carbinol. 
3 Make-up MIBK and acid were added to the purified recycle stream for further use in the 
4 extractions. 
5 
6 Waste streams generated by the solvent treatment process included an aqueous stream 
7 containing plutonium, uranium, and fission product impurities from the spent MIBK and an 
8 aqueous stream with trace impurities from the distillation of the cleaned MIBK. The first of 
9 these streams had higher concentrations of radioactive ~lements than the second stream and 
10 was directed to the waste concentrator (described in Section 2.4.7 ~~~~:l~~j~) for further 
11 treatment prior to disposal. The second stream was very dilute and.\v°as···disposed in the 276-
12 S Crib. The waste management unit that received wastes from the solvent recovery was the 
13 276-S Crib. 
14 
15 2.4.7 ).;~~~J:l~i ]: Waste Treatment and Disposal. Generally, waste treatment was intended to 
•l 6 treat ancf .segregate aqueous wastes according to their radioactivities and to recover MIBK. 
17 Liquid wastes that contained appreciable quantities of radioactive materials (such as aqueous 
8 fission product wastes from the extraction, zirconium and niobium scavenging, aluminum 

i9 jacket removal, and solvent recovery cycles) were concentrated to the highest practicable 
20 Al(NO3h content in a waste concentrator, blended with wastes from the ruthenium scrubber 
21 and from the A*Atl i&laboratory (222 S), neutralized with caustic to convert the Al(NO3)3 to 
22 NaA1O2 to m.i.nmiu:e·corrosion problems, and stored in the 241-S Tank Farm. Wastes were 
23, routed to the tanks via the 240-S and 241-S Diversion Boxes. The underground storage tanks 
24 operated as a cascade system with successive overflow tanks containing less contaminated 
25' wastes than upstream tanks. 
26 
27 Condensate from the waste concentrator and condensate from the uranium and 
28 plutonium concentrators contained very low levels of radioactive wastes. These streams were 
2 conibined and put through a condensate stripper to remove residual MIBK, which was 
30 returned to the solvent recovery process. The aqueous product stream was evaporated to the 
31 extent possible and disposed as low-radioactive waste in the 216-S Cribs. Residuals from the 
32 condensate stripper were returned to the waste concentrator. Other liquid wastes that 
33 contained only trace quantities of radioactive materials such as floor drain wastes were also 
34 disposed in cribs. 
35 
36 Off-specification products were recycled to the process or to parallel columns designed 
37 specifically for purifying off-specification products. The 222-S Laboratory generated 
38 . relatively small quantities of waste, most of which was directed to underground storage 
39 tanks. Sanitary wastes were directed to septic tanks with tile fields. 
40 
41 In addition to the gaseous wastes generated by the feed preparation process (as 
42 discussed in Section 2.4.2 ~~! f::~:f:iil ), gaseous waste streams were also generated from the 
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202-S Building ventilating system and the 202-S Building equipment vent headers . The 
ventilating system air was passed through sand and gravel filter to remove particulate 
material and then was discharged to the atmosphere through the 291-S Stack Complex. Air 
or inert gas from the equipment vent headers was passed through fiberglass filters (Filters J-
3, J-4, and/or J-5) before it was also discharged to. the 291-S Stack Complex. The stack 
gases may have included small quantities of xenon and krypton. 

Chemical sewers drained all BOftfe ulated iimifaWo.aaiv.ii' rtions of the buildin s such gr •,.·.·.w . ....-;,•-·.·,:,-,:,·,,-,:,·,·,:,--·,·.w,:,-,-,:,:,:,:,)J>O g ( 
as operating galleries, service areas, and aqueous make-up) and flowed directly to a pond 
1,070 m (3,500 ft) southwest of Qi 202-S Building. Process sewers received water and 
steam condensate from process eq~ipment jackets and coils. This water should not have been 
contaminated and was directed to the 207-S Retention Basin prior to discharge to the pond to 
ensure any leakage of radionuclides from process equipment was within acceptable limits 
(1.4 x 1~ mg/L plutoe:ium aad 0.5 millieuries per liter [mCi/Lj beta emitters) . The water 
in the pond was disposed through evaporation and seepage into the soil column. 

Organic wastes from the laboratory or other buildings were decontaminated and treated 
with aqueous solutions in the laboratory where they were produced. The organic liquids 
were transported to a designated site for burial. 

Dry laboratory wastes (absorbent tissues, wood, metal parts, etc.) with low 
radioactivity were placed in quart cardboard containers which in tum were placed in larger 
cardboard-cartons. When the radioactivity of the carton reached tolerance, the carton was 
sealed and transported to the 200 West Area e§urial g§round. Highly contaminated dry 
wastes were placed in containers and disposed,In the ifS-W-7 Burial Ground adjacent to 
222-S Laboratory. 

Waste management units that received wastes from the waste treatment and disposal 
processes include the following: 

• 

• 

• 

• 

• 

• 

241-S Tank Farm 

216-S Cribs 

291-S Stack Complex 

J 3, J 4, J 5 Fieerglass Filters 

207-S Retention Basin 

Poftti 1,010 m (3,500 ft) southwest of 202 S Buildi-Bg l:~!§r§ffflpg§ 
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200 West Area b@urial ~ round 

218-W-7 dry waste disposal ¥tu1lt. l ij• :1an~1 

2.5 INTERACTIONS WITH OTHER AGGREGATE AREAS OR OPERABLE UNITS 

The 200 Area$. Al¥¢ hn5-two distinct operational areas, 200 :East and 200 West (Figures 
1-3 and 1-4). These areas are used for chemical separations and waste management. 
Supernatant from the 241-SY-102 ~ili.tibjU. Tank is transferred to the 200 :East Area tank 
farms . The complexant in the 24i=sv=Iofand 241-SY-102 1@µ1&¥i~ P. Tanks comes from 
the 200 :East Area. Interaction of the S Plant Complex faciliifos· whh°:200 :East facilities is 
described below . 

• The B Plant, one of the original fuel separation facilities, was in operation from 
1945 to 1952. The bismuth phosphate process was used to separate plutonium 
from irradiated uranium fuel. The plutonium was precipitated on a bismuth­
phosphate carrier in B Plant and later converted to plutonium nitrate. The 222-S 
Laboratory continues to provide analytical support for current B Plant operations. 

• The PUREX facility separated uranium, plutonium, and neptunium from their 
fission products similar to the REDOX process except the PUREX process used 
an organic phase of tributyl phosphate in kerosene instead of MIBK a salting 
agent of nitric acid instead of aluminum nitrate, and a pulse column instead of 
continuous packed columns. The final plutonium nitrate stream was concentrated 
and sent to the Plutonium Finishing Plant (Z Plant) to be converted to metal 
form. The facility was in operation from 1956 to 1972 and was placed on 
standby until 1983 when operations were resumed. The silica gel adsorption 
columns in tb:i 205-S Building were occasionally used to further remove fission 
products from .decontaminated uranium solutions from the PUREX Plant. fflhj 
205-S lli• i ::11i:::11EiiimiUlnin:• :l;~t! tl iiBI 14,::• t:flwws no 
longe£ present. The 222-S Laboratory ~ ¢.q:as a backup to the PUREX 
Plant analytical laboratory. ·· ·· ······· ··· 

The 200 West Area Plants consists of the U Plant, S Plant, T Plant, and Z Plant lllilll!!tt\!~~-p:~ i~~s~~t~:~~ the U Plant, T Plant, and Z Plant !J~lffiil 

• The U Plant was designed as a bismuth phosphate plant but was later converted to 
a solvent-extraction plant for the recovery of uranium from bismuth phosphate 
process wastes . This operation used a series of tanks located in the 241 -U Tank 
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Fann. The tank farm has both SSTs B!111!:::mt1~:::ud DSTs used to store 
radioactive waste from the U Plant and other plants. Decontaminated uranyl 
nitrate hexahydrate solution was transferred from the 203-S and 204-S Tank 
Farms to U Plant for calcination in the 224-U (and 224-UA) Uranium Oxide 
Plant. The 203-S and 204-S Tank Farms are no longer present. The 203-U 
uranyl nitrate hexahydrate Storage Tanks were used to receive and store the 
uranyl nitrate hexahydrate solution from the S Plant Complex and other plants. 
From January 1953 to April 1954, the 216-S-17 Pond received overflow from the 
216-U-10 Pond via the 216-U-9 Ditch. The 222-S Laboratory provides analytical 
support services for the U Plant. The 216-S-4 French Drain and the 216-S-21 
Crib are physically located in the U Plant Aggregate Area, but received waste 
from the S Plant; these two units are described in the U Plant AAMSR. 

• The T Plant was one of the original bismuth phosphate fuels separation facilities 
(similar to the B Plant) and was in operation from 1944 to 1956. Some T Plant 
wastes were disposed in the S Plant Complex ~ ~l!itiffllUE!ffi. 

• :I>_l':1~?.nium finishing operations were conducted at z Plaet lhttii• ~::1im,m 
:PP.ffi(. Solid wastes from the 202-S Building and other areas were routed to the 

i~~~~=~=1~~e 
The 204-S Waste Load-In 11ml received contaminated liquid waste from the 100 and 

300 Area laboratories but has been removed. 

In addition .to 202-S Building wastes, wastes from a variety of sources outside the 
202-S Building were discharged to 202-S Building tanks. Although a specific tank is 
identified as having received waste from outside sources, any of the tanks within the 
associated cascade system may have received the same wastes. Wastes from :mmai:I!mi ~-::• fteft-202-S Building sources associated with specific tanks are identified befow: . . 

• 241-S-101 linmltiili::mm: Supernatant containing Battelle Pacific Northwest 
Laboratory .. (PNLfwasie;···PUREX low-level radioactive waste, B Plant high-level 
radioactive waste, and double-shell slurry feed from & I241-U Tank Farms 

• 241-S-107 1,fflllllU::::mm,: B Plant low-level radioactive wastes, Battelle 
Q>NL• waste, N Reactor waste, and complexed concentrate from 241-BX, -C, 
and -U Tank Farms 
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• 241-S-110 §m.i!!t~~!l!i!w.ffl: 224-U wastes, B Plant low-level radioactive waste, 
and organic wash waste from 241-BX, -T, -TX, and -U ~ 

• 241-SX-l0l §llllhll::minl: Complexed wastes from 241-BX and -U Tank 
Farms 

• 241-SX-102 ~li\lffl!il:l'.i~: Partial neutralization feed from the 241-BX and 
241Wrx Tank Farms 
::::::::::::::::::::::: 

• 241-SX-103 §11!1:t!fmlfllll: Partial neutralization feed from the 241-BX Tank 
Farm 

• 241-SX-105 §vffi.!i:t!IIU!lffll: Partial neutralization feed from the 241-BX and 
-U Tank Farms 

;:::: 

• 241-SX-106 §ffllllll9]Eiffil: Hanford laboratory waste, PNL waste, B Plant 
low-level radioactive waste, PUREX low-level radioactive waste, and partial 
neutralization feed from 241-B, -BX, -C, -TX, and -U Tank Farms 

• 241-SX-110 $,mgJi,f§J.wJ.Ulffli: PNL waste, B Plant low-level radioactive waste, 
and 224-U mm·w"a°ste.from 241-B and -BX Tank Farms 

• 241-SY-101 l9yplf§ll]:IB: Evaporator II•~ eoHEleHsnte from the 241-
SY-102 D8.utile.fS.he.ll Tank and transfers from the 241-SX-106 and 111 U 141A 
···•·················:::::::::::::::::::::::::::::;:;:;:;:;:;:;:;:;:;:::::;:;:;:;::::::: , :;:;:;:;:;:;:::;:;:;:;: 

mii:1:1::::1m1.iir1J1u:::Tan1cs 
• 241-SY-102 l§i.lJl§ffililJ.til: Decontamination wastes from T Plant operations 

and radioactive··wastes·"trom··1he 2~t$ !:il.l;laboratory faeility, the Remote 
Meehwneal "C" Lifte, the Plutoeium····Reelamatioft Facility, and the Plutonium 
Finishing Plant. 

~.~~ .... ~CTION WITH RCR! .. ll§lllll!lll§!l!:lrlll:::111::lml'.ll!M 
ilf!\:PRoGRAM 

Appendices Band C of the Tri-Party Agreement list RCRA TSD facilities on the 
Hanford Site that have entered interim status and, thus, will require final permitting or 
closure. Within the geographical extent of the S Plant Aggregate Area there are 13 facilities 
which fall into this category: 
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276-S-141 and 276-S-142 Hexone Tanks 

216-S-l0P Pond and 216-S-lOD Ditch 

219 S Waste Haftt:lling Faeittey (ineluaiflg T8ftks 219 S 102 alMl 103) 

222-S Dllftgereus alMl Mi:xeEI Waste Fe.eility ~IIB~::m::11=::mt1::1m::::116:::m 
:;i;~ 
~,~ 

222 S Laeemtery (ineluaiflg die St&e:tlaflls Laeemtery [222 SA]) 

• 240-S-152, 241-S-152, 241-SX-151, and 241-SX-152 Diversion Boxes 

• 

• 

• 

• 

• 

• 

• 

241 S 101 through 241 S 112 Single Shell T8ftks (12 tobli) 

241 SX 101 thfeugh 241 SX 115 Single Shell T&Bks (15 total) 

241 SY 101 thfeugli 241 SY 103 Double Shell Tank (3 total) 

241 S 302A Cateh T8.ftk 

244-S Double Coete:iBeti Receiver Tank 

296 S 16 llftti 296 S 23 Staelfs 

2727-S Nonradioactive Dangerous Waste Storage Facility. 

The 276-S-141 and 276-S-142 Hexone Tanks were identified as RCRA tfcatmeot, 
stomge, er ffl:SJ'0Sti (TSO) facilities because they contained F003 spent solvent. The waste 
consisted of hexone, tributyl phosphate, normal paraffin hydrocarbon, and water. Both tanks 
are cootaminated with radioactive fission products. The tanks are currently under closure 
activities. A clean closure plan is currently being prepared, and will be submitted to 
Ecology and EPA by November 1992. 
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1 The 216-S-l0P Pond and 216-S-10D Ditch are identified as RCRA TSO facilities 
2 because of the disposal of wastes with the characteristics of ignitability, corrosivity, and EP 
3 toxicity. They also contain radioactive fission products. A closure plan is scheduled for 
4 submission to Ecology and EPA by May 1996. 
5 
6 The 219-S Waste Handling Facility was identified as a RCRA TSO facility because it 
7 contained mixed wastes with the characteristics of corrosivity, toxicity, spent nonhalogenated 
8 solvents (F003 and FOOS), and state-only wastes (WTOl). The 222-S Dangerous and Mixed 
9 Waste Facility was identified as a RCRA TSO facility because it contained mixed and 
10 nonradioactive dangerous wastes of the following types: corrosive, ignitable, reactive, toxic, 
11 spent halogenated and nonhalogenated (F002, F002, F003, FOOS, and F027), and state-only 
12 (WC0l, WC02, WPOl, WT0l, and WT02). A clean closure plan for these facilities was 
13 submitted to Ecology and EPA in December 1991. 
14 
1-5 The SSTs ijpgJi.ii.hiU!!~ !and their associated facilities will be closed under RCRA 
1,,6 , rather than seeking a RCRA .. operating permit. The preferred closure option will be resolved 
17 through the preparation and completion of a supplemental environmental impact statement. 
I The waste management units in this category include: the 240-S-152 , 241-S-152, 241-SX-
19 151 , and 241-SX-152 Diversion Boxes; the 241-S-101 through 241-S-112 ~ $Pl!l$J!U. 
20 f[;i.91~ /{12 total); the 241-SX-101 through 241-SX-115 sm-~mi'ill~!lilm:Kts fotai); 
2 and the 241-S-302A Catch Tank. 
22 
23 The 241-SY-101 through 241-SY-103 DSTs Doo:PliiSh~nmt~:(3 total) and the 244-S 
24 Double Contaiaed Receivefd Tank are active facilities··un"der ·the·· control of the Defense . 
25- , Waste Management Program. These units have a current RCRA operating permit. 
26 
2~ The 2727-S Nonradioactive Dangerous Waste Storage Facility has been identified as a 
2 RCRA facility under interim status. It is currently not operating, but received a variety of 
29 wastes including heavy metals; chlorinated solvents; and corrosive, ignitable, and reactive 
3 wastes. A clean closure plan for this facility was submitted to Ecology and EPA in January 
31 1992. 
32 
33 Many of these units are part of the single-shell tanks and will be closed under RCRA 
34 rather than seeking a RCRA operating permit. The preferred closure option will be resolved 
35 through the preparation and completion of a supplemental environmental impact statement. 
36 
37 
38 2. 7 INTERACTIONS WITH OTHER HANFORD PROGRAMS 
39 
40 Other ongoing Hanford programs include the single-shell tank closure program (part of 
41 RCRA); the HSFP llalilmliii::11:::11m1::m!2llllii.iln, the RARA Program, and 
42 the Defense Waste Management Program. 
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The HSFP is fflSf)0Bsiele for the safe 8:8:d eest effeeti-ve saf\•ei:H&ftee, me:ie:tee:8:8:Ce, 8:8:d · 
deeommissioe:ie:g of sarplas faeilities at the H&:8:fofd Site. These faeilities B£P+'e bee& retired 
from progmmmatie ase 8:8:d, with the fflfeq,t:ioe: of a e:amber of aneillMy aaileie:gs, are 
ee"tamieated with ftltH6tleti-ve materiel. Faei:lit-ies ieeluded ie: this pregmm ie:elade sh:utdowB 
preduetiee: reaeters, eh:emie&l sep&flltieft 8:8:d pP0eeSsiBg pl&e:ts, waste ll&ftdl:ieg faeilities, 8:8:d 
varieas Sllf)p()ft struealfes. The maeagemee:t of these faeilities ffl41)iffls a saf\•eiDuee 8:8:d 
m&:ie:teft&ftee pregfllffl to keep them ie: a safe eee:ditioe:, 8:8:d the de•1elepmee:t of a plfte: fof' 
ultimate diSf)0Sitiee:. 

1~m:1ffl!~::1t:::11::Bm1qm:::1ii:::1;:life!iiiU!ilf:::mnt1:~::-R1:::- :::m-::m'­
H#111::::11111i The S Plant Complex facilities identified as part of the HSFP 
~-B.mffiilitl!s:::111111m,u1itnm1 (Hughes fflll ]~ 1990) include the following: 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

202-S Building (S Pffl.et) 

207-S Retention Basin 

216-S-172 Control Structure 

233-S Plutonium Concentration Facility 

233-SA Exhaust Air Filter Building 

241-SX-401 and 24 l -SX-402 Condenser I..eadottt Faeilities Slu.i.fflif"\Jmil.dm'' j 
:: :-: :-:-:-::: :: :: :::-:::I::: ::: ::-:-:-::::,.,.:;;I, .. 

276-S Solvent Handling Facility 

276-S-141 and 276-S-142 MIBK-He.iooeJStora e Tanks ❖:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:•:• g 

291-S Fan House and Filter 

291-S-1 Stack 
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• 

• 

• 

• 

• 

• 

• 

292-S Jet Pit House 
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293-S Off-Gas Treatment Facility 

296-S-l , -2 , -4, -6, -7 , -12 Stacks 

2711-S Stack Monitoring Building 

2718-S Sand Filter Sampler 

2904-S- l 60 Control Structure 

2904-S- l 70 and 2904-S- l 71 Weir Box 

2904-SA Sampler Building . 

The RARA Progfllffl is responsible for the stt£YeiHa:Aee, fflBffltenO:Hee, deeontnfflieation, 
and/or ieterim stabilization of iBaeti•re bttrial grottnds, eribs, poRds, treRehes , and ttRJ)lar.dled 
releases. A RA.RA tntit is defined e:s any iee:etive grottRd site the:t he:s Ro ideRtified 
progtllfflme:tie ttse, is eontnfflieated with mdioaeti•rity Mdlor ehemieals to le11els the:t reqttire 
controlled e:eeess, is otttside the jttrisdietione:l IO:Hd ft:Ad e:dmiftistfftti:>1e bottndftries of ftfl 
opemtiflg plant, O:Hd has been speeifieaHy assigRed to the RARA ProgllliB iB aeeordaBee with 
doettmented tfftnsfer proeedttres. 

illflla-,Cqj 
~9Yiil\\\py:ffi!§\\ife~~ The S Plant Complex facilities identified as part of the RARA 
Program (Winship and Hughes 1991) include the following: 

• 203-S through 205-S Underground Zones (no longer present) 

• ~9.?:.~--~~tention Basin (also in the HSFP ll§ffiii-i:\il!:::1§11:il!lil 
II~) 

• 216-S-l through 216-S-7, -9, -13 , and -20 through -23 Cribs 

• 216-S-8 and 216-S-19 Trenches 

• 216-S-lOg ~:::J\~, -16g, -17, -19 Borrow Pits l,pi§ 
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216 S 15 throttgh 216 S 17, ftfl:d 19 Poflds 

2904-S-l 60 Control Structure 

2904-S-170 and 2904-S-171 Weir Boxes (also in HSFP -i~!~g:g4. ll• tllll\::11111) ·············· ····························································· ········· 

l!·:~1mi r1it.mi)~l Structure (also in HSFP 11§11~!-:E 

II --,;~ 
The DefeHse Waste Management Program is responsible for all actively operating 

!!~I IM:f.lf:ffii~ -~ tfllflsfeF faeilities , eateh tanks, ftfi~. DSTs in the S Plant Aggreg~te 
Area. These facilities include the 216-S-25 and -26 Cribs-;"; the 207-SL Retention Basinf~ the 
241-S-151 Diversion Box~; and the 241-S-A, -B, -C, and -D, 241 SX A Md B, Md . 

iiJilili.i~ffi';r•m~rnllli• lrJlliJ 
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Table 2-1. Summary of Waste Management Units.a' Page 1 of 9 

Waste Volume Contaminated 
Waste Management Received Soil Volume 
Unit Source Description/Type (L)b/ (m3) Operable Unit 

Plants, Buildings, and Storage Areas 

24 I-SX-401 Building Radioactively contaminated equipment and NA NA 200-RO-4 
. concrete/HL W 

241 -SX-402 Building Radioactively contaminated equipment and NA NA 200-RO-4 
concrete/HL W 

242-S Evaporator Single-shell tank supemate, phosphate waste, NA NA 200-RO-4 
complexed radioactive waste/HL W 

291-S Fan and Filter Exhaust air from the 202-S Process NA NA 200-RO-3 
Building Building/LL W 

Tanks and Vaults 

241-S-101 REDOX high-level waste, coating waste, PNL 1,616,200 NA 200-RO-4 
Single-Shell Tank waste, PUREX low-level waste, B Plant 

high-level waste, N reactor waste/HLW 

241 -S- I 02 Single- REDOX high-level waste, HNO3/K.MnO4 2,078 ,000 NA 200-RO-4 
Shell Tank solution, double-shell slurry feed/HLW 

241 -S-103 REDOX high-level and coating waste, 938,700 NA 200-RO-4 
Single-Shell Tank HNO3/KMnO4 solution , double-shell slurry 

feed/HLW 

241 -S-104 REDOX high-level waste, coating waste, I , 112,800 NA 200-RO-4 
Single-Shell Tank supernatant from 241-S Tank Farm/HLW 

24 I-S-105 REDOX high-level waste, coating waste/HL W 1,726 ,000 NA 200-RO-4 
Single-Shell Tank 

WHC(SPLANT)/9-16-92/03151T . 
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Table 2-1. Summary of Waste Management Units.st Page 2 of 9 

Waste Volume Contaminated 
Waste Management Received Soil Volume 
Unit Source Description/Type (Ll' (m3) Operable Unit 

24 I-S-106 REDOX high-level waste/HLW 2,055 ,300 NA 200-RO-4 
Single-Shell Tank 

241-S-107 REDOX high-level waste, coating waste, B Plant 1,392,900 NA 200-RO-4 
Single-Shell Tank high- and low-level waste, N Reactor waste, 

PUREX low-level waste/HLW 

241-S- I 08 Single- REDOX high-level waste/HLW 2,286 , 100 NA 200-RO-4 
Shell Tank 

241-S-109 REDOX high-level waste/HL W 2, 149,900 NA 200-RO-4 
Single-Shell Tank 

241 -S-110 REDOX high-level waste, coating waste, 224-U 2,619 ,200 NA 200-RO-4 
Single-Shell Tank waste, B Plant low-level waste/HLW 

241 -S-l I I REDOX high-level waste/HL W 2,255 ,900 NA 200-RO-4 
Single-Shell Tank 

241-S-112 REDOX high-level waste/HLW 2,411 ,000 NA 200-RO-4 
Single-Shell Tank 

241 -SX-101 REDOX high-level waste, complexed waste from 1,726 ,000 NA 200-RO-4 
Single-Shell Tank 241-S, -BX, -SX, and -U 

Tank Farms/HLW 

241 -SX-102 REDOX high-level waste, carbonate waste, 2,055 ,300 NA 200-RO-4 
Single-Shell Tank concrete, partial neutrali:zation feed from 241 -BX, 

-SX, -TX, and -S Tank Farms/HLW 

241-SX-103 REDOX high-level waste, coating waste, 2,467 ,800 NA 200-RO-4 
Single-Shell Tank concrete, partial neutrali:zation feed from 241 -BX , 

-SX, and -S Tank Farms/HLW 

WHC(SPLANT)/9-16-92/0315 l T 
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Table 2-1. Summary of Waste Management Units .a' 

Waste Volume 
Waste Management Received 
Unit Source Description/Type (L)b/ 

241 -SX- 104 REDOX high-level waste, supernatant containing 2,324,000 
Single-Shell Tank REDOX ion exchange waste, double-shell slurry 

feed/HLW 

241-SX-105 REDOX high-level waste, ion exchange waste, 2,585 ,200 
Single-Shell Tank double-shell slurry feed/HLW 

241 -SX-106 Hanford Laboratory waste, PNL waste, 2,036 ,300 
Single-Shell Tank HNO3/KMnO4 solution , B Plant low-level waste, 

coating waste/HLW 

241-SX-107 REDOX high-level waste, coating waste, 393 ,600 
Single-Shell Tank concrete, 41 small bottles of neutralized waste 

(100-F), each containing less than I g 
Pu-239/HLW 

241 -SX-108 REDOX high-level waste, concrete/HLW 435 ,300 
Single-Shell Tank 

241-SX-109 REDOX high-level waste/HL W 946,300 
Single-Shell Tank 

241-SX- l JO REDOX high-level waste, concrete, PNL waste, 234,700 
Single-Shell Tank B Plant low-level waste, ion exchange waste 

224-U waste from 241 -B, -BX , and -SX Tank 
Farms/HLW 

241 -SX- l l I REDOX high-level waste/HLW 473 , 100 
Single-Shell Tank 

241.-SX- l 12 REDOX high-level waste/HL W 348,200 
Single-Shell Tank 

WHC(SPLANT)/9-16-92/03151T 
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Contaminated 
Soil Volume 

(m3) Operable Unit 

NA 200-RO-4 

NA 200-RO-4 

NA 200-RO-4 

NA 200-RO-4 

NA 200-RO-4 

NA 200-RO-4 

NA 200-RO-4 

NA 200-RO-4 

NA 200-RO-4 
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Table 2-1. Summary of Waste Management Units.a/ 

Waste Volume 
Waste Management Received 
Unit Source Description/Type (Lt' 

241-SX-l 13 REDOX high-level waste, diatomaceous earth 98,400 
Single-Shell Tank added in 1962/HLW 

241-SX-114 REDOX high-level waste, REDOX ion exchange 685,100 
Single-Shell Tank waste/HLW 

241-SX-I 15 REDOX high-level waste/HLW 45,400 
Single-Shell Tank 

241-SY-101 Supernate containing double-shell slurry and 4 ,243,000 
Double-Shell Tank complexed waste/HLW 

241 -SY-102 HNO/KMnD4 solution and supernatant 2 ,210,400 
Double-Shell Tank containing partial neutralization feed and non-

complexed wastes/HLW 

241-SY-103 Supernate containing complexed waste and 2,827 ,400 
Double-Shell Tank double-shell slurry/HLW 

240-S-302 Waste solutions from processing and NA 
Catch Tank decontamination operations/HL W 

24I-S-302A Waste solutions from processing and NA 
Catch Tank decontamination operations/HLW 

24I-S-3028 Waste solutions from processing and NA 
Catch Tank decontamination operations/HLW 

241-SX-302 Waste solutions from processing and NA 
Catch Tank decontamination operations/HLW 

WHC(SPLANT)/9-16-92/0315 l T ' 
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Contaminated 
Soi l Volume 

(m3) Operable Unit 

NA 200-RO-4 

NA 200-RO-4 

NA 200-RO-4 

NA 200-R0-4 

NA 200-R0-4 

NA 200-R0-4 

NA 200-RO-3 

NA 200-RO-2 

NA 200-RO-4 

NA 200-R0-2 
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Table 2-1. Summary of Waste Management Units.a/ 

Waste Volume 
Waste Management Received 
Unit Source Description/Type (L)b/ 

244-S Receiver TanJc Waste solutions from processing and NA 
decontamination operations/ HLW 

Cribs and Drains 

216-S- I & 2 Crib Cell drainage from D-1 Receiver Tank and 160,000,000 
redistilled condensate from D-2 Receiver Tank in 

202-S Building/TRU 

216-S-5 Crib 202-S process vessel cooling water and steam 4,1 00,000,000 
condensate/LL W 

216-S-6 Crib 202-S process vessel cooling water and steam 4,470,000,000 
condensate/LL W 

216-S-7 Crib Cell drainage and condensate from 202-S 390 ,000,000 
Building/LLW 

216-S-9 Crib Process condensate from 202-S Building/LLW 50,300 ,000 

216-S-13 Crib Various liquid wastes from 203-S, 204-S, and 5,000 ,000 
276-S/LLW 

216-S-20 Crib Laboratory wastes from 222-S Building/LLW 135,000,000 

216-S-22 Crib Mixed liquid waste from the acid recovery facility 98 ,400 
in 293-S Building/LLW 

216-S-23 Crib REDOX process condensate from 202-S 34,100,000 
Building/LL W 

216-S-25 Crib 245-S Evaporator process steam condensate, 288,000,000 
241-SX Tank Farm cooling water/LLW 

WHC(SPLANT)/9-16-92/03151T . . . 
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Contaminated 
Soil Volume 

(m3) Operable Unit 

NA 200-RO-2 

1,700 200-RO-2 

13,000 200-RO-1 

13 ,000 200-RO-1 

I , 100 200-RO-2 

1,800 200-RO-2 

770 200-RO-2 

1,500 200-RO-3 

170 200-RO-3 

310 200-RO-2 

1,100 200-RO-1 
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Table 2-1. Summary of Waste Management Units.a/ Page 6 of 9 

Waste Volume Contaminated 
Waste Management Received Soil Volume 
Unit Source Description/Type (L?' (m3) Operable Unit 

216-S-26 Crib Steam condensate and sink waste from 222-S 164,000,000 NR 200-RO-3 
Laboratory /LL W 

216-S-3 French Drain Condensate from condensers on 241 -S- IO I and 4,200,000 36 200-RO-2 
24 I -S-104 Single-Shell Tanks/LL W 

Ponds, Ditches, and Trenches 

216-S- IOP Pond 202-S Chemical Sewer waste, bearing cooling NR 7,100 200-RO-1 
water, and overflow from the high water 

tower/LLW 

216-S-I I Pond Various wastes from 202-S Building/LLW 2,230,000,000 2,100 200-RO-t 

216-S-15 Pond Condenser spray cooling water from 241-S- l l 0 10,000 NR 200-RO-2 
Single-Shell Tank/LLW 

216-S-16P Pond Various wastes from 202-S Building/LLW 40,700,000,000 43,000 200-RO-1 

216-S-17 Pond Various wastes from 202-S Building and overflow 6,440,000,000 24,000 200-RO-1 
from 216-U- IO Pond/LLW 

216-S-19 Pond Laboratory waste from 222-S Building/LLW 1,330,000,000 5,000 200-RO-1 

216-S- JOO Ditch 202-S Chemical Sewer waste and overflow from 4,340,000,000 2,200 200-RO-1 
the high water tower/LLW 

216-S-16D Ditch Various wastes from 202-S Building/LLW 400,000,000 2,000 200-RO- l 

216-U-9 Ditch Overflow from 216-U-10 Pond/LLW NR 2,800 200-RO-t 

216-S-8 Trench Unirradiated start-up waste from 202-S 10,000,000 600 200-RO-2 
Building/LLW 

WHC(SPLANT)/9-t6-92/03151T . 
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Table 2-1. Summary of W~ste Management Units.a' Page 7 of 9 

Waste Volume Contaminated 
Waste Management Received Soil Volume 
Unit Source Description/Type (Ll' (m3) Operable Unit 

216-S-12 Trench Flush water form 291 -S Stack/LLW 68 , 100 66 200-RO-3 

216-S- I 4 Trench Contaminated MIBK from initial test runs in NR NR 200-RO-3 
202-S Building/LL W 

216-S-18 Trench Vehicle decontamination waste/LLW NR NR 200-R0-2 

Septic Tanks and Associated Drain Fields 

2607-W6 Septic Tank Sanitary wastewater and sewage/NRH 34,800/day NA 200-R0-3 
& Drain Field 

2607-WZ Septic Tank Sanitary wastewater and sewage/NRH 22,600/day NA 200-R0-1 
& Drain Field 

Sanitary Crib Sanitary wastewater from 241-SX-701 22,600 NR 200-R0-4 
Compressor House/NRH 

Transfer Facilities, Diversion Boxes, and Pipelines 

240-S-151 Waste solutions from processing and NA NA 200-R0-3 
Diversion Box decontamination operations/HLW 

240-S-152 Waste solutions from processing and NA NA 200-R0-3 
Diversion Box decontamination operations/HLW 

24 I-S-151 Waste solutions from processing and NA NA 200-R0-2 
Diversion Box decontamination operations/HL W 

241-S-152 Waste solutions from processing and NA NA 200-R0-4 
Diversion Box decontamination operations/HLW 

WHC(SPLANT)/9-16-92/0315IT . 
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Table 2-1. Summary of Waste Management Units.at 

Waste Volume 
Waste Management Received 
Unit Source Description/Type (L?' 

241-SX- 151 Waste solutions from processing and NA 
Diversion Box decontamination operations/HLW 

241-SX-152 Waste solutions from processing and NA 
Diversion Box decontamination operations/HL W 

241 -SY-A Waste solutions from processing and NA 
Diversion Box decontamination operations/HLW 

241 -SY-B Waste solutions from processing and NA 
Diversion Box decontamination operations/HLW 

241-S-A Valve Pit Waste solutions from processing and NA 
decontamination operations/HLW 

241-S-B Valve Pit Waste solutions from processing and NA 
decontamination operations/HLW 

241-S-C Valve Pit Waste solutions from processing and NA 
decontamination operations/HLW 

241 -S-D Valve Pit Waste solutions from processing and NA 
decontamination operations/HLW 

241-SX-A Valve Pit Waste solutions from processing and NA 
decontamination operations/HLW 

241-SX-B Valve Pit Waste solutions from processing and NA 
decontamination operations/HLW 

216-S-172 Diverted 202-S process vessel cooling water and NA 
Control Structure steam condensate to 216-S- I 6 Ditch/LL W 

WHC(SPLANT)/9-16-92/03151T . 
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Contaminated 
Soil Volume 

(m3) Operable Unit 

NA 200-RO-4 

NA 200-RO-4 

NA 200-RO-4 

NA 200-RO-4 

NA 200-RO-4 

NA 200-RO-4 

NA 200-RO-4 

NA 200-RO-4 

NA 200-RO-4 

NA 200-RO-4 

NA 200-RO-l 
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Table 2-1. Summary of Waste Management Units.a/ 

Waste Management 
Unit 

2904-S-160 
Control Structure 

2904-S-170 
Control Structure 

2904-S-171 
Control Structure 

207-S 
Retention Basin 

207-SL 
Retention Basin 

218-W-7 
Burial Ground 

218-W-9 
Burial Ground 

Source Description/Type 

Diverted process cooling water and steam 
condensate from 202-S Building/LL W 

Process waste flow from S Plant/LL W 

Process waste being routed to 216-S-6 Crib/LLW 

202-S process cooling water and steam 
condensate/LL W 

222-S Laboratory wastes/LL W 

Dry, packaged laboratory and sampler waste from 
222-S Laboratory/LLW 

Metal scrap, including the 241-S-211 Tank from 
S Plant/LLW 

a/ Data taken from WHC 1991a 
b/ Waste volume remaining (Hanlon 1992) 
NA - Not applicable 
NR - No value reported 
Waste Type: HLW - high-level waste 

TRU - transuranic waste 
LL W - low-level waste 
NRH - non-radiological, non-hazardous waste 

WHC(SPLAN'I)/9-16-92/03151 T 

Waste Volume 
Received 

(L)b/ 

NA 

NA 

NA 

NA 

NA 

159,000 

486,000 

Contaminated 
Soil Volume 

(m3) 

NA 

NA 

NA 

NA 

NA 

4 

4,025 
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Operable Unit 

200-R0-1 

200-R0-1 

200-R0-1 

200-RO-2 

200-R0-3 

200-RO-3 

200-RO-2 



N .., 
I 

N 
Ill 

) 
, 

Table 2-2. Radionuclide Waste Inventory Summary. Page 1 of 4 

Waste 
Management Quantity of Reported Radionuclides (Ci)"' 

Unit 
Number Pu 

Sr-90 Ca-137 Total"' Pu-239 Ru-106 TotalU Arn-241 H-3 Alpha Beta 

. : /<<·. . ···< +:•./ ...• < < 
. . ( .<· ·:•·••iii•··•·•·:•:··•·••·••·· ••••.••• . •·•· Tanks iind Vau1i.! .. 

.··•: : f .•• .· ••·· ... >> . C/:/- I:I:: Jij:;::: :::t t L 
240-S-302 - - - - - - - - - -

241-S-302A - - - - - - - - - -

241-S-302B - - - - - - - - - -

241-SX-302 - - - - - - - - - -

244-S Receiver - - - - -- - - - - -
Tank 

: : : :·· :! j:\ j]\ :::•: ) .... .\<· .. >· <><. ~Ji;, ·~~ o.-faJ. <L .,}:)./:.C:•:•::.:••··· ,.i: ...... .::: .. · .. · .. ·.• .. •:: .. :•.•.•.• - ··•··· .·.·. 
>•/.•, .. · .. ·.·.·.·.·.· :}\:f]J()•\ :; .::: :: .. ···· 

216-S-l & 2 1,250 1, 100 1,200 - 0 .0000000619 0.756 - - 73 .7 4,750 

216-S-5 54.1 26 .4 580 - 0 .000000000714 0 .0907 - - 35 .6 159 

216-S-6 204 115 473 - 0 . 000005 89 0 .0906 - - 29 630 

216-S-7 1,390 703 440 - 0 .0000013 0 .862 - - 27 4,180 

216-S-9 96 .3 290 65 - 0 .000287 0 .0113 ·- - 3.99 153 

216-S-13 0 .0204 2 .77 8 - 0.00000236 0 .0303 - - 0.491 5.5 

216-S-20 22 .7 56 .5 171 - 0 .000000249 0.0125 - - 10.5 156 

216-S-22 0.455 0 .478 0 .101 - 0 .00000000141 0 .000015 - - 0.0062 1.83 

216-S-23 1.14 3.47 0.994 - 0.0000349 0 .000129 - - 0.0611 9.07 

216-S-25 0 .041 0 .0647 0.0466 - 0.000016 0.0555 - 148 0.012 0.247 

216-S-26 0 .00183 0.00309 - 0.000172 - - 0 .00058 - 0 .000763 0 .01 

216-S-3 0.414 21.9 0 .5 - 0.00000000 I 09 0 .000127 - - 0.0307 43 

WHC(SPLANT)/9-12-92/03151T 
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Table 2-2. Radionuclide Waste Inventory Summary. Page 2 of 4 

Waste 
Management Quantity of Reported Radionuclides (Ci)., 
Unit 
Number Pu 

Sr-90 Ca-137 Total'" Pu-239 Ru-106 TotalU Am-241 H-3 Alpha Beta 

...•.•. \:;:'.<'.. :: ··.: .. · /:•:•:• .. : .. :•:?.:. .. . ... ·.·. . \i Jt<t :: ::Ifft .•· ••· .·. i'i:.. ..•. , .... / 
J>onds; ·oitches, and Tre'nches ··•··•··• ... 'ii? .. :•···· •·• 

·:;:::•: :•:-:••···•:•·•.:-·,:.:,·,·-·-· .. ·.·, ••·•····••·••'··> 

216-S- I0P - - - - - - - - - -
216-S-II 0.814 0.82 0.31 - 0.292 0 .00685 - - 0.00553 1.94 

216-S-15 - - - - - - - - - -

216-S-16P 45 .1 30 - - 0. 0000044 7 1.05 - - 22.6 148 

216-S-17 15.9 12.7 3 - 0 .000000000312 0.0453 - - 0.184 56 .3 

216-S-19 1.3 1.29 20.6 - 0.000000389 0 .0518 - 0.187 1.26 5.12 

216-S-8 0.386 4.92 2 - 0.00000000013 0.065 - - 0.123 10.5 

216-S-18 - - - - - - - - - -

216-S-12 0 .41 0.434 1 - 0.0000000000138 0.00166 - - 0.0614 1.66 

216-S-14 - - - - - - - - - -
216-S- I0D 1.07 1.24 0.1 0.00468 0.346 0.0671 0.0152 - 0.0244 3.51 

216-S-16D - - - - - - - - - -
216-U-9 - - - - - - - - - -

. . r {}:. >:> •,• ··••.·.•. 
-:< ::::::: :-:-:·-:·::-:-:.·:·•:-: ·.,.• ••:) : ,;,· Se~tic T•~ 11\d Ae~lated Dtaiil Fi; JJ~ .. ·J}:•···•·•· ::::r:1:11:t•:::::::::::::: ::::::::::::::::::fI:::::::::f:::::::::: :: : < 

2607-WZ - - - - - - - - - -

2607-W6 - - - - - - - - - -
Sanitary Crib - - - - - - - - - -

.:••· j t•·• ·•••••\\/ . '{ ,. .•. ). . > Tranilfer Faciliiies; Diversion Boite§, 
. ·•·•·••···•>·:., _ 

: ··•<•·· • :·· ;.;,i) > ., .. :•: :.;,• ::: ·::·::<❖::: ·-•-•,•-· .. ·.·-•.·.'.:-:-·:-:-:-::-·, :==::: 

240-S-151 - - - -- - - - - - -
240-S-152 ·-- - -- -- - - - - - -

WHC(SPLANT)/9-12-92/03151 T 
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Table 2-2. Radionuclide Waste Inventory Summary. Page 3 of 4 

Waste 
Management Quant ity of Reported Rad ionuclides (Ci).., 

Unit 
Number Pu 

Sr-90 Cs-137 Total111 Pu-239 Ru-106 Total U Am-241 H-3 Alpha Beta 

241 -S-151 - - -- - - - - - - -

241 -S-152 - - -- - - - - - - -

241--SX-151 - - - - - - - - - -
241-SX-152 - - - - - - - - - -

241-SX-A - - - - - - - - - -

241 -SX-B - - - - - - - - - -
241-SY-A - - - - - - - - - -
24 1--SY-B - - - - - - - - - -
24 1--SY-A - - - - - - - - - -

241--SY-B - - - - - - - - - -
216--S-172 - - -- - - - - - - -

2904-S-160 - - - - - - - - - -

2904-S-170 - - -- - - - - - - -
2904-S-171 - - -- - - - - - - -

241-S-A - - - - - - - - - -
241-S-B - - -- - - - - - - -
241 -S--C - - - - - - - - - -
241-S-D - - - - - - - - - -

•). .-...... +>f' :ff: : ::: H : i : : >•••·- •·.>••··•. :• ···••-••·••·-•···•·•··•<•·-·· 
· ... 

)< ... \. ·- i <•·>/ ... •/ - •· ::::::\Ii::itI:::::1:1::::::::t' . .. ·. .............. ·•··· 
. .. ... ·•: ·.· ·.··•'••····· ··•· ... .Bas1ns .. ··••••---•••· ··•• .. ·.• ... ·• . .-..... ·.·.· .. ·•· ?(: 

207-S - - -- - -- -- - - - -
207-SL - - - - - - - - - -

WHC(SPLANT)/9-12-92/03151 T 
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Table 2-2. Radionuclide·waste Inventory Summary. 

Waste 
Management Quantity of Reported Radionuclides (Ci)" 
Unit 
Number 

Sr-90 Ca-137 

218-W-7<' 34.84 39 .24 

218-W-9'' 0. 00081 S 0.000921 

Pu 
Total"' 

0 .7 

Pu-239 Ru-106 
-:- . 
Burl1I Sites 

0 .0000000229 S 

S. 766000000e-14 

a1 Values are decayed through December 31, 1989 unless otherwise noted. 
bl Values are reported in grams. 
c1 Values are decayed through December 31, 1990. 
Dashes indicate data are not available. 
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TotalU 

700" 

Am-241 
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H-3 Beta 
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Waste 
Management 
Unit Number 

240-S-302 

241-S-302A 

241-S-302B 

241-SX-302 

216-S-l & 2 

216-S-5 

216-S-6 

216-S-7 

216-S-9 

216-S-13 

216-S-20 

216-S-22 

216-S-23 

216-S-25 

216-S-26 

216-S-3 

216-S-l0P 

216-S-ll 

216-S-15 

216-S-16P 

216-S-17 

216-S-19 

216-S-8 

216-S-18 

216-S-12 

2 16-S-14 

DOF./RL-91-60 
Draft B 

Table 2-3. Chemical Waste Inventory Summary. Page 1 of 3 

:.:::.:1::: 11::1:1:11 1:111:1111:11 · J:tsar •1r; :1:1: 1

1:111i:1;:::: :::::1:in) 

Nitrate 
Nitric 
Acid Sodium 

Sodium 
Alumi­

nate 

Sodium Sodium Ammo- Alum-
Dicb.rlr Hydrox- nium inum 

mate ide Nitrate Nitrate MIBK 

lfllH·•···•·MN :.:::::::>:::--

····••:·•·>·t••<·•·•··••··· ... ·•\ ::::: ·•·• .···•••·• 
··••>••···•······· •··· •·•·•·•·•··· 

60,000 100,000 10,000 60,000 

100 

140 

110,000 250,000 7,000 40,000 

30,000 

10,000 1,000 10,000 10,000 10,000 

20,000 

7 ,000 3,000 

300 

30 

9 5 3 2 2 

-:. -:-... ·, , ... ··· 

10,000 10,000 

140 

100 

600 
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Waste 
Management 
Unit Number 

216-S-10D 

216-S-16D 

216-U-9 

: . ··,: .. ::) 

2607-WZ 

2607-W6 

Sanitary Crib 

240-S-151 

240-S-152 

241-S-151 

241-S-152 

241-SX-151 

241-SX-152 

241-SX-A 

241-SX-B 

241-SY-A 

241-SY-B 

216-S-172 

2904-S-160 

2904-S-170 

2904-S-171 

241-S-A 

241 -S-B 

241-S-C 

241-S-D 

. :• :• .,· 

207-S 

207-SL 
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1•12:•··= :•10:••::•1••••••••••·••8;.:1•~ .. ,· 
Nitrate 

10 

..... 

Nitric 
Acid Sodium 

Sodium 
Alumi­

natc 

Sodium 
Dichro­

mate 

Sodium 
Hydrox­

ide 

Ammo­
nium 

Nitrate 

Alum­
inum 

Nitrate MIBK 
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Wam 
Management 
Unit Number 

218-W-7 

218-W-9 

DOF/RL-91-60 
Draft B 

Table 2-3. Chemical Waste Inventory Summary. 

Sodium 
Alurni-

Sodium 
Dichro-

Sodium 
Hydrox-

Ammo­
nium 

Page 3 of 3 

a/ Not all sites have reported inventories. These inventories do not necessarily list all of the contaminants 
disposed of at a site. 
Dashes indicate data are not available. 
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Table 2-4. Description of S Plant Aggregate Area Tank Farms. Page 1 of 2 

Total Waste 
Interim Volume Drainable Waste 

Name Type Integrity Stabiliz.ed Isolation Remaining (L) Volume (L) 

241-S-101 single-shell sound no PI 1,616,200 363,400 

241-S-102 single-shell sound no PI 2,078,000 870,600 

241-S-103 single-shell sound no PI 938,700 386,100 

241-S-104 single-shell assumed IS II 1,112,800 109,800 
leaker 

241-S-105 single-shell sound IS II 1,726,000 132,500 

241-S-106 single-shell sound no PI 2,055 ,300 700,200 

241-S-107 single-shell sound no PI 1,392,900 193,000 . .,... 
•.JO 

241-S-108 single-shell sound PI 2,286,100 480,700 no 

241-S-109 single-shell sound no PI 2,149,900 533 ,700 

241-S-110 single-shell sound no PI 2,619,200 ~,16 ,400 - 241-S-lll single-shell sound PI 2,255,900 775,900 no 

C' 241-S-112 single-shell sound no PI 2,411,000 507 ,200 

. 241:..s:XTank Farin 

241-SX-101 single-shell sound no PI 1,726 ,000 552,600 

241-SX-102 single-shell sound no PI 2,055 ,300 692,700 

241-SX-103 single-shell sound no PI · 2,467,800 881,900 

241-SX-104 single-shell assumed no PI 2,324,000 760,800 
leaker 

0,. 
241-SX-105 single-shell sound PI 2,585 ,200 987 ,900 no 

241-SX-106 single-shell sound no PI 2,036,300 965 ,200 

241-SX-107 single-shell assumed IS II 393,600 18,900 
leaker 

241-SX-108 single-shell assumed IS II 435,300 22,700 
leaker 

241-SX-109 single-shell assumed IS II 946,300 37,900 
leaker 

) 

241-SX-110 single-shell assumed IS II 234,700 0 
leaker 

WHC(SPLANT)/9-12-92/03151 T 
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Table 2-4. Description of S Plant Aggregate Area Tanlc Fanns. 

Interim 
Name Type Integrity Stabiliz.ed Isolation 

241-SX-11 1 single-shell assumed IS II 
leaker 

241-SX-112 single-shell assumed IS II 
leaker 

241-SX-113 single-shell assumed IS II 
leaker 

241-SX-114 single-shell assumed IS II 
leaker 

241-SX-115 single-shell assumed IS II 
leaker 

... ·. > > ili;svT~Fiifu 
241-SY-101 double-shell sound 

241-SY-102 double-shell sound 

241-SY-103 double-shell sound 

Notes: IS - interim stabilized 
II - interim isolated 
PI - partially interim isolated 
na - not applicable 

NA NA 

NA NA 

NA NA 

Total Waste 
Volume 

Remaining (L) 

473 ,100 

348,200 

98,400 

685,100 

45,400 

4,201 ,400 

2,426 ,200 

2,816 ,000 

Source: Tanlc Farm Surveillance and Waste Status Summary Report for January 1992 

WHC(SPLANT)/9-12-92/03151 T 
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Page 2 of 2 

Drainable Waste 
Volume (L) 

26,500 

11,400 

0 

53 ,000 

0 

972,700 

2,157,500 

632,100 

l 
I 

I 
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Table 2-5. General Information Reference Locator. Page 1 of 2 

Desired Single-Shell Tanlc Information 

Watch List Tanks: Identification per 
Public Law 101-510, Section 3137, 
"Safety Measures for Waste Tanks at 
Hanford Nuclear Reservation." (Wyden 
Bill Amendment) 

Definitions: Definitions include Interim 
Stabilized (IS), Partial Interim Isolated 
(Pl), Interim Isolated (II), Tanlc Integrity 
(Sound or Assumed Leaker), Intrusion, 
Drywells, Laterals, Surface Levels, 
Automatic FIC, Liquid Observation Well 
(LOW), Thermocouple (TC), Sludge, and 
Salt Cake. 

Tank Schematic: Quick reference for 
tank capacities and relative dimensions. 

Tank Information: Tanlc waste material, 
tank integrity ("sound" or "assumed 
leaker" stabilization/isolation status, total 
.waste, supernatant waste, drainable 
· interstitial, sludge volume, salt cake 
volume, last in-tank photo date. 

Single-Shell Tank Leak Volume 
Estimates 

Leak Detection Equipment: Type and 
description of leak detection devices for 
each tank, and detection criteria. 

West Area Waste Storage Tank 
Criteria: Criteria is discussed by tank 
farm and includes leak detection drywells 
(type of probe used, radiation criteria, 
well location, well depths and monitoring 
frequency), surface level measurement 
(decrease/increase criteria, monitoring 
frequency). 

WHC(SPLANT)/9-11-92/03151 T 

Reference Document 

WHC-EP-0182, Tank Farm Surveillance 
and Waste Status Summary Repon, 
Table 1 

WHC-EP-0182, Appendix A 

WHC-EP-0182, Figure B-1 

WHC-EP-0182, Table C-5 

WHC-EP-0182, Table H-1 

WHC-SD-WM-TI-357, Waste Storage 
Tank Status and Leak Detection Criteria 

WHC-SD-WM-TI-357, Section 6.0 

2T-5a 
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Table 2-5. General Infonnation Reference Locator. Page 2 of 2 

Desired Single-Shell Tanlc Infonnation Reference Document 

Tank Farms Facility Interim WHC-CM-5-7 Section 1.11 
Stabilization Evaluation: Provides the 
stabilization criteria for single-shell tanks 
and auxiliary tanks. 

Single-Shell Tank Operating OSD-T-151-00013 
Specifications: Infonnation includes 
structural limitations (tanlc content 
composition, dome loading, waste 
temperatures, vapor space pressures), 
radiological containment requirements, 
cross-connection requirements, and leak 
detection control. 

Double-Shell Tank Farm Facility Safety WHC-SD-WM-SAR-016 
Analysis Report: Site characteristic, 
facility design, process system. 

Double-Shell Tank Operating Not Available. OSD-T-151-00007 
Specifications: 

WHC(SPLANT)/9-11-92/03151 T 
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Table 2-6. Summary of Unplanned Releases. Page 1 of 13 

Unplanned 
Release No. 

UN-200-W-10 

UN-200-W-30 

UN-200-W-32 

Location 

Near the 203-S Uranium 
Storage Tanks 

216-S-12 Trench 

Near northwest comer of 
S Plant exclusion area 

WHC(SPLANT)/9-12-92/03151 T 

Date 

1952 

July 1954 

1954 

Associated Waste 
Management 

Unit Reported Waste - Related History 

NA • An unknown source caused spotty uranium 
contamination. 

• Maximum readings of 10,000 ct/min at 2 cm 
(1 in.) were noted. 

• The contaminated area was covered with 
asphalt and posted with radiation zone signs. 

216-S-12 Trench • The contaminated area was limited to a pit 

NA 

near the northeast comer of the S Plant stack. 
The pit was covered with several feet of clean 
soil. 

• Contamination consisted predominantly of Ru 
and ZrNb with approximately 5 Ci of beta 
activity and 2 to 3 Ci of gamma activity. 

• This site is scheduled for deletion, as it is a 
duplicate of the 216-S-12 Trench. 

• A ruptured transfer line en.route to 224-U from 
S Plant spilled uranyl nitrate hexahydrate 
solution to the ground. 

• No analytical data provided on the level of 
contamination associated with this release. 

• The contaminated area was covered with clean 
soil, and the site removed from radiation zone 
status in February 1971. 
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Table 2-6. Summary of Unplanned Releases. Page 2 of 13 

Associated Waste 
Unplanned Management 

Release No. Location Date Unit Reported Waste - Related History 

UN-200-W-34 An acre between the open May 1955 NA • Release involved overflow from an open ditch 
ditch and the 202-S and the 202-S Chemical Sewer Trenches 
Chemical Sewer Trenches resulting in contamination of approximately 

5,000 m2 between the open ditch and the 
trenches. 

• Maximum exposure rate of 1 Rib was 
recorded. 

• The ditch was dredged and the sludge 
removed, placed in low spots on both sides of 
the ditch and covered with 0.6 m (2 ft) of soil. 

0 The area was removed from radiation zone 0 
status in March 1971. 0 t!! 

N UN-200-W-35 Outside and north of S Plant September 1955 NA • Release from a leak in the uranyl nitrate ~r i-l 
I exclusion area hexahydrate process line from S Plant to °' b:1 \0 

a" ..... 
U Plant. I 

• Contamination was removed to the 200 West ~ 
Area Burial Ground. The area was removed 
from radiation zone status in January 1972. 

UN-200-W-41 Right-of-way from the 202-S July 7, 1956 NA • Transport of a burial box caused ground 
railroad cut to the burial contamination at the right-of-way from the 

ground 202-S railroad cut to the burial ground. 
• Unknown beta/gamma readings to 1,000 

mrad/h were recorded. 
• Remedial actions not identified. 

WHC(SPLANT)/9-12-92/03151 T 
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Table 2-6. Summary of Unplanned Releases. Page 3 of 13 

Associated Waste 
Unplanned Managemen~ 

Release No. Location Date Unit Reported Waste - Related History 

UN-200-W-42 Ground around a railroad February 3, 1957 NA • Contaminated spots from an unknown source 
shack near 202-S Building were found in the S Plant Aggregate Area near 

a railroad shack. 
• Contamination consisted of unknown 

beta/ gamma readings to 500 mrad/h. 
• The site was cleaned to readings of 2,000 to 

5,000 ct/min. 

UN-200-W-43 Blacktop area near radiation February 12, 1957 NA • Site originated from wind blown contamination 
zone east of 223-S from a nearby radiation zone. Site is 

approximately 110 m2 (1,200 ft2) with 4,500 

8 kg (5 tons) of contaminated soil. 

N 
• Unknown alpha with readings to 2,000 0~ 

1---3 dis/min. 
~~ I • Remedial actions not identified. ~ t:,:1 l,C) 

241-SX Tank Farm, outside July 31 , 1958 241-SX Tank Release from the 241-SX Tank Farm caused -UN-200-W-49 • I 

of southeast comer Farm contamination of approximately 46 m2 (500 ft2) ~ 
outside of the southeast comer of the tank 
farm. 

• Unknown beta/gamma readings up to 150 
mrad/h were noted, with a single spot with 
readings up to 10 rad/h. 

• Remedial actions not identified. 

UN-200-W-50 East 241-SX Tanlc Farm August 25, 1958 241-SX-113 • A release from 241-SX Tank Farm resulted in 
Single-Shell Tanlc the contamination of an area approximately 

8,000 m2 (2 acres) east of the tank farm. 
• Unknown beta/gamma readings of 40,000 

ct/min with spots up to 100 mrad/h were 
noted. 

• Remedial actions not identified. 

WHC(SPLANT)/9-12-92/03151 T 
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Table 2-6. Summary of Unplanned Releases. Page 4 of 13 

Unplanned 
Release No. 

UN-200-W-52 

UN-200-W-56 

UN-200-W-61 

Location 

South of the 241-S- I 51 
Diversion Box toward I 0th 
Street 

Near the 202-S Column 
Carrier Trench 

Near the southwest comer of 
the 202-S Building 

WHC(SPLANT)/9-12-92/03151T 

Date 

September 15, 1958 

February 6, 1961 

April 24, 1966 

Associated Waste 
Management 

Unit 

207-S Retention 
Basin and 241-S-

15 l Diversion 
Box 

NA 

NA 

Reported Waste - Related History 

• Leakage from the 241-S-151 Diversion Box 
caused ground contamination in an oval shaped 
area approximately 91 m (300 ft) wide, lying 
immediately south of the diversion box toward 
10th Street, including the 207-S Retention 
Basin. 

• Heavy rainfall washed contamination from a 
radiation rone (216-S-12) and contaminated 19 
m2 (200 ft2) of graveled surface, and 5 m2 (50 
ft2) of blacktop. 

• Unknown beta/gamma readings of 30,000 
ct/min on graveled surface and 80,000 ct/min 
on the blacktop were recorded. 

• The contaminated area was roped off. 

• A firehose ruptured while flushing the H-10 to 
the 241-SX transfer line, resulting in 
contamination of an area approximately 19 m2 

(200 ft2) and containing 9,000 kg (10 tons) of 
soil. 

• Unknown beta/gamma readings from 4,000 to 
100,000 ct/min were recorded. 

• Contaminated walkways were washed down 
and released from radiation rone status. The 
top 15 cm (6 in.) of contaminated soil were 
removed. 
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Table 2-6. Summary of Unplanned Releases. Page 5 of 13 

Unplanned 
Release No. 

UN-200-W-69 

UN-200-W-80 

UN-200-W-81 

Location 

Between the 204-S railroad 
spur and the S Plant railroad 
cut 

244-S Receiver Tank and 
areas adjacent to the 241-S 
and 241-SX Tank Farms 

Between the 241-S and 241-
SX Tank Farms 

WHC(SPLANT)/9-11-92/03151 T 

Date 

March 2, 1973 

October 24, 1978 

January 2, 1979 

Associated Waste 
Management 

Unit 

NA 

Reported Waste - Related History 

• Numerous spots of ground contamination of 
2,000 to 50,000 ct/min with infrequent spots of 
20 to 100 mrads/h were noted north and 
northeast from the 204-S Unloading Station 
and between the 204-S railroad spur and the 
S Plant railroad cut. 

• Inside established radiation zone, the sump pit 
was found contaminated from 1,000 to 5,000 
mrads/h and the grating from the sump stacked 
nearby to 800 mrads/h. 

• Extension of survey outside the S Plant 
exclusion fence produced readings of 5 ,000 to 
100,000 ct/min between 204-S railroad spur 
and the S Plant railroad cut embankment. 

• Remedial actions not identified. 

241-S Tanlc Farm • The 241-S and 241-SX Tank Farms 
241-SX Tank contaminated the 244-S Receiver Tank 

Farm construction site and other areas adjacent to the 
tank farms. 

241-S Talilc Farm 
241-SX Tanlc 

• Radionuclides known to be present are 90Sr 
and 137Cs with readings to 60,000 ct/min. 

• Remedial actions not identified. 

• Airborne migration of contamination from the 
241-S and 241-SX Tank Farms. 

Fann • Unknown beta/gamma with readings from 500 
to over 100,000 ct/min were recorded. 

• The area was cleaned and released; however, 
upon detection of subsequent contamination the 
area was roped off and reposted as a radiation 
zone. 
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Table 2-6. Summary of Unplanned Releases. Page 6 of 13 

Unplanned 
Release No. 

UN-200-W-82 

UN-200-W-83 

UN-200-W-108 

Location 

Area near the 241-S-151 
Diversion Box and the 241-
S-302 Catch Taruc 

Date 

January 15, 1980 

Vicinity of 204-S radiation November 23, 1981 
zone 

Underground crib waste line January 8, 1969 
between 216-S-9 Crib and 
216-S-23 Crib 

WHC(SPLANT)/9-12-92/0315 l T 

Associated Waste 
Management 

Unit 

241-S-151 
Diversion Box 
and 241-S-302 

Catch Taruc 

NA 

NA 

Reported Waste - Related History 

• Traffic from daily routine surveillance 
deposited specks of contamination outside the 
radiation zone. 

• Unknown beta/gamma readings were noted 
with spots outside of the rone reading up to 
80,000 ct/min. 

• The specks were picked up and removed to the 
burial ground. 

• An unknown amount of radioactive 
contamination was spilled on the ground in the 
vicinity of the 204-S radiation rone. 

• Ruptures in the underground crib waste lines 
produced unknown beta/gamma with exposure 
rates 40 R/h detected at the bottom of the 
waste line. 

• Leakage occurred over an unknown time 
period releasing an unknown amount of waste. 

• Release was cleaned up by redirecting 
approximately 110 L (30 gal) of waste solution 
into a hole in the ground below the opening of 
the line and approximately 6 m (20 ft) below 
the ground surface. 

• Annual surface radiological monitoring is 
performed at this site; during the October 1990 
survey no contamination was detected. This 
was a decrease from the previous survey. 
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Unplanned 
Release No. 

UN-200-W-109 

UN-200-W-114 

UN-200-W-116 

Location 

Underground crib waste line 
between 216-S-9 Crib and 
216-S-23 Crib 

Area east of 241 -SX Tank 
Farm 

91 m (300 ft) north of the 
202-S Building 

WHC(SPLANT)/9-11-92/03151 T 

Date 

January 24, 1969 

September 1980 

1968 

Associated Waste 
Management 

Unit 

NA 

241-SX Tank 
Farm, 241-SX-
151 Diversion 
Box, and the 
241 -SX-152 

Diversion Box 

NA 

Reported Waste - Related History 

• Ruptures in underground crib waste lines 
resulted in waste water bubbling to the surface; 
radiation exposure rates of unknown 
beta/gamma were measured at 450 mR/h and 
decreased to 20 mR/h after the water sank 
back into the ground. 

• Annual surface radiological monitoring is 
performed at that site; during the October 1990 
survey general contamination was detected 
from 200 to 6,000 ct/min, indicating no change 
in contamination from the previous survey. 

• Remedial actions not identified. 

• Annual surface contamination monitoring 
performed October 1990 in the vicinity of the 
241-SX Tank Farm, 241-SX-151 Diversion 
Box, and the 241-SX-152 Diversion Box 
detected contamination from 200 to 450 ct/min 
with specks of contamination up to 4 mR/h. 

• Similar conditions were reported during 
surveys in September 1988 and 1989. 

• Cleanup operations have reduced but not 
eliminated particulate contamination. 

• Site was contaminated with parti<!nlate matter 
spread by wind from the 204-S Waste Storage 
Tank exhaust and the related railroad tanker 
waste unloading station. 

• General contamination was measured at 200 
ct/min with isolated specks up to 2 mrem/h 
during surface radiation monitoring in October 
1990. 
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Table 2-6. Summary of Unplanned Releases. Page 8 of 13 

Unplanned 
Release No. 

UN-200-W-123 

UN-200-W-127 

UN-216-W-25 

UN-216-W-30 

Location 

204-S Unloading Facility 
Area 

East side of 242-S Building 

Encasement containing 
transfer lines between the 
242-S Evaporator and the 
241-U Tank Fann 

Northeast of the 241-SY 
Tank Fann including 216-S-
23 Crib 

WHC(SPLANf)/9-12-92/03151T 

Date 

January 18, 1979 

Associated Waste 
Management 

Unit 

NA 

Reported Waste - Related History 

• Release of 73,000 L (19,300 gal) of 
radioactive liquid waste occurred at the 204-S 
Unloading Facility area, caused by a frozen 
discharge line. 

• Contaminated ground beneath the tank car was 
cleaned up. 

February 26, 1980 NA • A pool of liquid was found on the found at the 
east side of 242-S Building; high radiation 
levels were noted all around the building. 

• Spill area was covered with clean soil. 

Unknown 242-S Evaporator • Not an unplanned release, but has been given 

1985 241-SY Tank 
Fann 

that designation; an encasement containing 
transfer lines between the 242-S Evaporator 
(inactive) to the 241-U Tank Fann is emitting 
radioactivity. 

• No release of radioactive material has 
occurred; current levels range from 2,000 to 
40,000 dis/min beta: .. 

• A series of 24 clean-out boxed are regularly 
surveyed for radiation. 

• Release of unknown origin and type resulted in 
contamination of a site extending 900 ft to the 
northeast of the 241-SY Tank Fann and 
spreading 250 ft. wide. 

• Current levels of radioactivity are 3,500 
dis/min beta, less than 0.5 mrem/h. 

• Site crosses the northern portion of the 216-S-
23 Crib; it is heavily vegetated and shows no 
sign of stabiliz.ation. 
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Table 2-6. Summary of Unplanned Releases. Page 9 of 13 

Associated Waste 
Unplanned Management 

Release No. Location Date Unit Reported Waste - Related History 

UPR-200-W-96 Adjacent to and north of the January 9, 1969 NA • Release consisted of 0.01 g of Pu-239 
233-S Filter House contaminated water. Smear samples taken of 

the water and surfaces involved were as 
follows: water on the floor of the 233-S Filter 
House was greater than 40,000 dis/min; the 
concrete pad outside the filter building was 
10,000 dis/min; the electric motor pad was 
10,000 dis/min; and the water in the overflow 
pool was 600 dis/min. 

• The site was covered with 71 m (234 ft) of 
clean gravel. 8 • The October 1991 radiological survey detected 

N 
contamination of 200 to 3,000 ct/min at the t, t!! .., northwest comer of the site . ~~ I 

0\ .... . 
UPR-200-W-47 Approximately 137 m (150 June 1958 216-S-16P Dike break resulted in soil contamination that 0:1 \0 • ,_. 

I 

yd) to the west of the 216-S- spread approximately 137 m (150 yd) to the ~ 
16P Pond west of the S Plant Pond dike and extended 

27 4 m (300 yd) from north to south. 

• Readings to a maximum of 750 mR/h were 
observed. 

• Contaminated ground was bladed under during 
a remediation effort in 1959. 

UPR-200-W-57 233-S Building November 6, 1963 233-S Building • A fire in the plutonium column at the 233-S 
Building spread plutonium contamination 
throughout and in the immediate vicinity of the 
building. 

• Parts of the building were cleaned of gross 
contamination and nonflammable alpha 
contamination was remediated. 

WHC(SPLANT)/9-12-92/03151 T 
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Table 2-6. Summary of Unplanned Releases. Page IO of 13 

Associated Waste 
Unplanned Management 

Release No. Location Date Unit Reported Waste - Related History 

UPR-200-W-59 No. 1 Pond at 202-S September 26, 1965 202-S Building • Failure of an F-1 process vessel coil in the 
Building 202-S Building allowed effluent to mix with 

the cooling water. 
• Unknown beta/gamma readings with a 

maximum dose rate of 190 mrad/h at the No. 
1 Pond inlet. 

• Remedial actions not identified. 

UPR-200-W-87 291-S HEPA filter housing January 28, 1992 291-S Stack • Water leak from the 291-S HEPA filter 
Complex housing contaminated the ground at its base. 

• Readings to 2,000 ct/min were recorded. 
t, . • Contaminated soil was removed. 
0 

N UPR-200-W-124 216-S-19 Pond Unknown 216-S-19 Pond • Dike break caused contamination over an area t, t!! 
~ 

9 m (30 ft) wide and extending approximately ~~ I 

~ 
305 m (1,000 ft) southwest of the 216-S-19 t:d \0 
Pond dike. 

,_. 
I 

• No monitoring data reported this release. ~ 
• Remedial actions not identified. 

UPR-200-W-139 216-U-9 Ditch September 1953 216-U-9 Ditch • Contamination from an unknown source was 
detected at the 216-U-9 Ditch. 

• No radiation readings or analytical data 
reported. 

• Site was covered in the Spring of 1954. 

UPR-200-W-13 207-S Retention Basin and December 23, 1952 207-S Retention • Release may have been related to the failure of 
swamp area outside 200 Basin the H-4 oxidiz:er coil at the 202-S Building. 
West Area • Unknown beta/gamma readings with a dose 

rate that increased from 6 mrem/h to 700 
mrem/h over a 3-day period. 

• Remedial actions not identified . 

WHC(SPLANT)/9-12-92/03151T 
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Table 2-6. Summary of Unplanned Releases. Page 11 of 13 

Unplanned 
Release No. 

UPR-200-W-15 

UPR-200-W-20 

UPR-200-W-36 

UPR-200-W-51 

Location 

207-S Retention Basin and 
swamp area outside 200 
West Area 

Area near 241-S-151 
Diversion Box and 241-SX 
Tanlc Farm 

216-S-1 and -2 Crib area 

South of241-S-151 
Diversion Box 

WHC(SPLANT)/9-12-92/03151 T 

Date 

November 1952 

January through 
February 1953 

August 4, 1995 

September 12, 1958 

Associated Waste 
Management 

Unit 

207-S Retention 
Basin 

241-S-151 
Diversion Box 

216-S-1 and 
-2 Cribs 

241-S-151 
Diversion Box 

Reported Waste - Related History 

• Release resulted from the failure of a steam 
coil in the 202-S Building D-12 Waste 
Concentrator. 

• Unknown beta/gamma activity with dose rates 
up to 2 rem/h. Contamination was measured 
at 35 mrem/h 1 in. from the ground. 

• The swamp was diked to maintain a constant 
water level. 

• Release occurred as a result of leakage from 
the 241-S-151 Diversion Box, contaminating a 
92 m2 (1,000 ft2) area near the 241-SX Tank 
Farm. 

• Reported readings indicated unlcnown 
beta/gamma contamination. 

• Contamination was covered with 92 m2 (1,000 
ft2) of gravel. The site was removed from 
radiation zone status in January 1971. 

• A ruptured test well caused· a release from the 
216-S-l and -2 Cribs. 

• No data concerning contamination detailed. 
• Remedial actions not identified. 

• Leakage from the 241-S-151 Diversion Box 
contaminated a narrow strip of ground south of 
the diversion box. 

• Unknown beta/gamma readings up to 50 
mrad/h were taken within 30 m (100 ft) of the 
diversion box and readings outside the fenced 
area were recorded at approximately 4,000 
ct/min. 

• Contaminated soil was saturated with water 
and turned over with a bulldozer. 
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Table 2-6. Summary of Unplanned Releases. Page 12 of 13 

Associated Waste 
Unplanned Management 

Release No. Location Date Unit Reported Waste - Related History 

UPR 200-W-95 207-s· Retention Basin Late 1952 until 207-S Retention • A number of process coil leaks from the 202-S 
April 1954 Basin Building caused the 207-S Retention Basin to 

become contaminated. 
• The site has been interpreted as low-activity 

containing approximately 10 Ci of mixed 
fission products. 

• No monitoring data provided . 
• The gross amounts of radioactivity remaining 

on the concrete floors and walls of this site 
were covered by an overfill of soil. 

UPR-200-W-140 24 l -SX-107 Single-Shell 1964 241-SX-107 • Spill of 19,000 L (5,000 gal) from the 241- t:, 
N Tank Single-Shell Tank SX-107 Single-Shell Tank resulted in the 0 

t:, ~ .., 
lateral spread of contamination 17 to 18 m (55 I 

~~ 0\ 
to 60 ft) below ground surface . ...... 

• Tank is currently inactive and was removed b1 \0 
i--

from service in 1964. I 

~ 
UPR-200-W-141 241-SX- l 08 Single-Shell 1962 241 -SX-108 • Release of approximately 9,100 L (2,400 gal) 

Tank Single-Shell Tank of supernatant containing REDOX high-level 
waste and concrete. 

• Remedial actions not identified . 
• The tank is cwrently inactive and was removed 

from service in 1962. 

UPR-200-W-142 241-SX-109 Single-Shell 1965 241-SX-109 • Release of approximately 19,000 L (5,000 gal) 
Tank Single-Shell Tank of REDOX hlgh-level liquid waste. 

• Remedial actions not identified . 
• The tank is cwrently inactive and was removed 

from service in 1965. 
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Table 2-6. Summary of Unplanned Releases. Page 13 of 13 

Associated Waste 
Unplanned Management 

Release No. Location Date Unit Reported Waste - Related History 

UPR-200-W-143 241-SX- ll 1 Single-Shell 1974 241-SX-l 11 • Release of approximately 7,570 L (2,000 gal) 
Tame Single-Shell Tank of REDOX high-level liquid waste and ion 

exchange liquid waste from the 241-SX tanks. 
• Remedial actions not identified. 
• The tank is currently inactive and was removed 

from service in 1974. 

UPR-200-W-144 241-SX-112 Single-Shell 1969 241-SX-l 12 • Release of approximately 114,000 L (30,000 
Tame Single-Shell Tame gal) of REDOX high-level liquid waste. 

• Remedial actions not identified. 
• The tank is currently inactive and was removed 8 from service in 1969. 

Iv UPR-200-W-145 24 l -SX-113 Single-Shell 1962 241-SX-l 13 • Release of approximately 57,000 L (15,000 a~ ~ ~ I Tame Single-Shell Tame gal) of REDOX high-level liquid waste. 0\ 
3 • Remedial actions not identified. 0:, 1.0 -• The tank is currently inactive and was removed 

I 

~ 
from service in 1958. 

UPR-200-W-146 241-SX-115 Single-Shell 1965 241-SX-115 • Release of approximately 190,000 L (50,000 
Tame Single-Shell Tame gal) of REDOX high-level liquid waste. 

• Remedial actions not identified. 
• The tank is currently inactive and was removed 

from service in 1965. 
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Table 2-7. Summary of Waste-Producing Processes in the S Plant Aggregate Area. 

Waste Major Chemical Ionic Organic 
Process Generated Constituents Strength pH Concentration Radioactivity 

Feed Jacket Fission products, jacket High Basic Low High 
Preparation diBSOlution constituents (alloy) 

sodium hydroxide, 
sodium aluminate 

Fuc;l Sodium hydroxide, High Basic Low High 
dissolution ferrous sulfamate, 

zirconium, niobium 

Extraction Aqueous Sodium aluminate, High Neutral Low Low 
Cycles process fission products, sodium -Basic 

waste hydroxide 

.. ,.·~ I Organic Hexone Low Neutral High Low 
process 
waste 

Solvent Aqueous Sodium hydroxide, High Basic Low to High 
Recovery waste sodium carbonate Medium 

Analytical Laboratory Sodium hydroxide, Low Basic Low Low 
Laboratory waste organics, fission projects 

. ,.. 

N 

~ · 
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Table 2-8. Radionuclides and Chemicals Used or Produced in 
Separation/Recovery Processes. 

RADIONUCLIDES 
Actinium-225 Plutonium Uranium-236 
Actinium-227 Plutonium-238 Uranium-238 
Americium-241 Plutonium-239/240 Yttrium-90 
Americium-242 Plutonium-241 Zirconium-93 
Americium-242m Polonium-210 Zirconium-95 
Americium-243 Polonium-213 
Antimony-126 Polonium-214 ORGANIC CHEMICALS 
Antimony-126m Polonium-215 Methyl isobutyl ketone 
Astitine-217 Polonium-218 Normal paraffin hydrocarbon 
Barium-135m Praseodymium Tributyl phosphate 
Barium-137m Promethium-147 
Bismuth-210 Protactinium-233 INORGANIC CHEMICALS 
Carbon-14 Protactinium-234m Aluminum 
Cerium-141 Radium Aluminum nitrate nonahydrate 
Cerium-144 Radium-223 Aluminum nitrate (mono basic) 

I • 
Cesium-134 Radium-225 Boric Acid 
Cesium-135 Radium-226 Ceric ammonium nitrate 
Cesium-137 Radium-228 Dibasic aluminum nitrate 
Curium-242 Rhodium-106 Ferrous ammonium sulfate 
Curium-244 Ruthenium-103 Ferrous sulfamate . . 

...... Curium-245 Samarium-151 Ferrous sulfate 
Francium-221 Selenium-79 Hydrazine 

' Francium-223 Strontium-90 Iron 
Gross alpha Technetium-99 Nitric acid 
Gross beta Tellurium-121 Oxalic acid 
Iodine-131 Tellurium-125m Periodic acid 
Iodine-129 Tellurium-127 Silicon 
Krypton-85 Tellurium-129m Silver nitrate 
Lanthanium Thallium-207 Sodium bismuthate 
Lead-209 Thallium-208 Sodium carbonate 
Lead 210 Thorium-227 Sodium dichromate 
Lead 211 Thorium-229 Sodium fluroide 

?- Lead 212 Thorium-230 Sodium hydroxide 
Lead-214 Thorium-231 Sodium nitrate 
Neodymium Thorium-234 Sodium nitrite 
Neptunium-237 Tritium Sulfuric acid 
Neptunium-239 Uranium Zirconium 
Nickel-63 Uranium-233 
Niobium-93m Uranium-234 
Niobium-95 Uranium-235 
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Table 2-9. Partial List of Chemicals Used in the 222-S Laboratory. Page 1 of 2 

Compound Name 

Acetone 

Aluminum nitrate nonahydrate 

Ammonium hydroxide 

Ammonium oxalate 

Bromonaphthalene 

Butylated hydroxytoluene 

Ceric sulfate 

Di2-ethyl hexyl phosphoric acid 

Ferrous sulfamate 

Ferrous sulfate 

Hydrazine 

Hydrochloric acid 

Hydroxylammine hydrochloride 

~ Hydroxyquinoline 

Lead nitrate 

Mercuric thiocyanate 

Methyl ethyl ketone 

Methyl isobutyl ketone 

Mineral oil 

Nitrate 

Nitric acid 

Normal paraffin hydrocarbon 

0-phenanthroline 

Potassium fluoride 

Potassium oxlate 

Potassium permanganate 

S-diphenyl carbazide 

Sodium dichromate 

WHC(SPLANT)/9-12-92/03151 T 

Formula 

CH3C20H3 

Al(N03)3 •9H20 

NH.OH 

(NH..)2Ci04H20 

C1JI1Br 

Ce(S0)2 

C1Ji34POOH 

Fe(S03NH2h 

FeS04 

H2NNH2·H20 

HCl 

NH20H·HCL 

C~J{OH 

Pb(N03) 2 

Hg(SCN)2 

CH3COC2H5 

CH3COC4H9 

Light hydrocarbons 

N03 

HN03 

C1oH22 to C14H30 

C12H8N2 

KF 

K2C204 

K.Mn04 

C13H 14N40 

Na2CR20 7 • 2H20 

2T-9a 
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Table 2-9. Partial List of Chemicals Used in the 222-S Laboratory . Page 2 of 2 

Compound Name 

Sodium fluoride 

Sodium hydroxide 

Sodium nitrite 

Sulfate 

Sulfuric acid 

Tetrabromoethane 

Tetraphenyl boron 

Thenoy ltrifluoroacetone 

Tributyl phosphate 

Trichloro methane 

Titanium chloride 

Tri-iso-octy lamine 

Tri-n-octy lamine 

Vanadium 

Xylene 

Zinc amalgam 

Source: Klem 1990 
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Formula 

NaF 

NaOH 

NaN02 

S03 

H2S04 

(CHBr:z)2 

(CJ{5)B 

C,H5S02F3 

(C4H9) 3 P04 

TiC~ 

C24Hs1N 

C24H51N 

V 

C6HlCH3)i 

ZnHg 

2T-9b 
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Table 2-10. Radionuclides and Chemicals Disposed of to S Plant Aggregate Area 
Waste Management Units. Page 1 of 2 

INORGANIC CHEMICALS 
Aluminum Potassium dichromate Carbon-14 
Aluminum nitrate Potassium fluoride Cerium-141 
Aluminum oxide Potassium oxalate Cesium-134 
Ammonia Potassium permanganate Cesium-137 
Ammonium fluroide Silicon Chlroine-36 
Ammonium hydroxide Silicon dioxide Chromium-51 
Ammonium nitrate Silver nitrate Cobalt-57 
Ammonium oxalate Sodium aluminate Cobalt-58 
Boron Sodium bismuthate Cobalt-60 
Boric acid Sodium carbonate Curium-243 
Cadmium Sodium dichromate Einsteinium-254 
Ceric ammonium nitrate Sodium fluoride Europium-152 
Ceric sulfate Sodium hydroxide Europium-154 
Chromic nitrate Sodium metasilicate Europium-155 
Copper Sodium nitrate Gadolinium-153 
Ferrous ammonium sulfate Sodium nitrite Germanium-68 
Ferrous sulfamate Sulfamic acid Iodine-123 
Ferrous sulfate Tetrabromoethane Iodine-125 
Hydrazine Tin Iodine-129 
Hydrochloric acid Titanium chloride Iron-55 
Hydrofluoric acid Xenon Iron-59 
Hydrogen Zinc Krypton-85 
Hydroxylamine Lead-212 
Hydrochloride RADIONUCLIDES Lead-214 
Iron Aluminum-28 Manganese-54 
Lead nitrate Americium-241 Molybdenum-93 
Magnesium Antimony-122 Niobium-93m 
Manganese dioxide Antimony-124 Niobium-94 
Mercuric nitrate Antimony-125 Niobium-95 
Mercuric thiocyanate Antimony-126 Nickel-59 
Mercury Barium-133 Nickel-63 
Nitric acid Barium-137 Phosphorus-32 
Nitric oxide Beryllium-7 Plutonium-23 8 
Nitrogen dioxide Beryllium-10 Plutonium-239 
Oxalic acid Cadmiun-109 Plutonium-240 
Periodic acid Calcium-45 Plutonium-241 
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Table 2-10. Radionuclides and Chemicals Disposed of to S Plant Aggregate Area 

Potassium-40 
Polonium-210 
Promethium-14 7 
Protactinium-231 
Radium-228 
Rhenium-187 
Rhodium-106 
Rubidium-86 
Ruthenium-! 03 
Ruthenium-! 06 
Scandium-46 
Selenium-75 
Silver-108 
Silver-110 
Sodium-22 
Sulfur-35 
Tin-121 
Tin-123m 
Tritium 
Strontium-82 
Strontium-90 
Tantalum-182 
Technetium-99 
Tellurium-121 
Tellurium-125m 
Tellurium-127 
Tellurium-129m 
Thallium-204 
Thullium-170 
Uranium-234 
Uranium-235 
Uranium-236 
Uranium-238 
V anadium-49 
Ytrium-87 
Yttrium-88 
Zinc-65 
Zirconium-95 

ORGANIC CHEMICALS 
Acetone 
Bromonapthalene 
Di2-ethyl hexyl phosphoric acid 

WHC(SPLANT)/9-12-92/03151T 

Waste Management Units. Page 2 of 2 

H ydroxyquinoline 
Methyl isobutyl carbinal 
Methyl isopropyl diketone 
Mineral oil 
Normal paraffin 
hydrocarbon 
O-phenanthroline 
Propane 
S-diphenyl carbazide 
Tetraphenyl boron 
Thenoyltrifluoroacetone 
Tributyl phosphate 
Tri-iso-octylamine 
Tri-n-octylamine 
Xylene 

2T-10b 
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1 3.0 SITE CONDffiONS 
2 
3 
4 The following sections describe the physical nature and setting of the Hanford Site, the 
5 200 West Area, and the S Plant Aggregate Area. The site conditions are presented in the 
6 following sections: 
7 
8 • Physiography and Topography (Section 3.1) 
9 

10 • Meteorology (Section 3.2) 
11 
12 • Surface Hydrology (Section 3.3) 
13 
14 • Geology (Section 3.4) 
15 
16 • Hydrogeology (Section 3.5) 
17 
18 • Environmental Resources (Section 3.6) 
19 
20 • Human Resources (Section 3.7). 
21 
22 Sections describing topography, geology, and hydrogeology have been taken from 
23 standardized texts provided by Westinghouse Hanford (Delaney et al. 1991; ftfte--Lindsey et 
24 al. 199 lf!Jffif!i!:;pffift~y!!i#tmu.:~:::r.t~*) for that purpose. 
25 
26 
27 3.1 PHYSIOGRAPHY AND TOPOGRAPHY 
28 
29 The Hanford Site (Figure 3-1) is situated within the Pasco Basin of southcentral 
30 Washington. The Pasco Basin is one of a number of topographic depressions located within 
31 the Columbia Basin Subprovince of the Columbia Intermontane Province (Figure 3-2), a 
32 broad basin located between the Cascade Range and the Rocky Mountains. The Columbia 
33 Intermontane Province is the product of Miocene continental flood basalt volcanism and 
34 regional deformation that occurred over the past 17 million years. The Pasco Basin is 
35 bounded on the north by the Saddle Mountains, on the west by Umtanum Ridge, Yakima 
36 Ridge, and the Rattlesnake Hills, on the south by Rattlesnake Mountain and the Rattlesnake 
37 Hills, and on the east by the Palouse 41ope (Figure 3-1). 
38 
39 The physiography of the Hanford Site is dominated by the low-relief plains of the 
40 Central Plains physiographic region and anticlinal ridges of the Yakima Folds physiographic 
41 region (Figure 3-3). Surface topography seen at the Hanford Site is the result of (1) uplift of 
42 anticlinal ridges, (2) Pleistocene cataclysmic flooding, ll!ill(3) Holocene eolian activity m@! 
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1 ).9,~~j~anEI (4) lanclslicling. Uplift of the ridges began in the Miocene epoch and continues to 
2 the present. Cataclysmic flooding occurred when ice dams in western Montana and northern 
3 Idaho were breached, allowing large volumes of water to spill across eastern and central 
4 Washington. The last major flood occurred about 13,000 years ago, during the late 
5 Pleistocene ~poch. Anastomosing flood channels, giant current ripples, bergmounds, and 
6 giant flood bars are among the landforms created by the floods. Since the end of the 
7 Pleistocene epoch, winds have locally reworked the flood sediments, depositing dune sands in 
8 the lower elevations and loess (windblown silt) around the margins of the Pasco Basin. 
9 Generally, sand dunes have been stabilized by anchoring vegetation except where they have 
10 been reactivated where vegetation is disturbed (Figure 3-4). 
11 
12 A series of numbered areas have been delineated at the Hanford Site. The 100 Areas 
13 are situated in the northern part of the 1Mi.lt4.{Site adjacent to the Columbia River in an 
14 area commonly called the "Hom." The.elevation of the !;Hom!: is between 119 and 143 m 
15 (390 and 470 ft) above mean sea level (msl) with a slighi"increase in elevation away from the 
16 river. The 200 Areas are situated on a broad flat area called the 200 Areas Plateau. The 
7 200 Areas Plateau is near the center of the Hanford Site at an elevation of approximately 198 

18 to 229 m (650 to 750 ft) above msl. The plateau decreases in elevation to the north, 
r19 northwest, and east toward the Columbia River, and plateau escarpments have elevation 
aO changes of between 15 to 30 m (50 to 100 ft) . 
21 
22 The 200 West Area is situated on the 200 Areas Plateau on a relatively flat prominent 
23 terrace (Cold Creek Bar) formed during the late Pleistocene flooding (Figure 3-5). Cold 
24 Creek Bar trends generally east to west and is esseHtially bisected by a flood channel that 
'25 trends north to south. This terrace drops off rather steeply to the north and northwest with 
.26 elevation changes between 15 and 30 m (50 to 100 ft). 
27 
28 The topography of the 200 West Area is generally flat (Figure 3-1). The elevation in 
9 the vicinity of the S Plant Aggregate Area ranges from approximately 219 m (720 ft) in the 

30 eastern part of the unit to about 197 m (647 ft) above msl in the western part. A detailed 
31 topographic map of the area is provided as Plate 2. There are no significant natural surface 
32 drainage channels within the area. 
33 
34 
35 3.2 METEOROLOGY 
36 
37 The following subsections provide information on Hanford Site meteorology including 
38 precipitation (Section 3.2.1), wind conditions (Section 3.2.2), and temperature variability 
39 (Section 3.2.3). 
40 
41 The Hanford Site lies east of the Cascade Mountains and has a semiarid climate 
42 because of the rainshadow effect of the mountains. The weather is monitored at the Hanford 
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Meteorology Station, located between the 200 East and 200 West Areas, and at other points 
situated through the reservation. The following sections summarize the Hanford Site 
meteorology. 

3.2.1 Precipitation 

The Hanford Site receives an annual average of 16 cm (6.3 in.) of precipitation. 
Precipitation falls mainly in the winter, with about half of the annual precipitation occurring 

iiiiiiA;ee~;.~w= 
to 0.8 cm (0.31 in.) in March. The record snowfall of 62 cm (24.4 in.) occurred in 
February 1916 (Stone et al. 1983). During December through February, snowfall accounts 
for about 38 % of all precipitation in those months. 

The average yearly relative humidity at the Hanford Site for 1946 to 1980 was 54.4%. 
Humidity is higher in winter than in summer. The monthly averages for the same period 
range from 32.2% in July to 80% in December. Atmospheric pressure averages are higher 
in the winter months and record absolute highs and lows also occur in the winter. 

3.2.2 Winds 

The Cascade Mountains have considerable effect on the wind regime at the Hanford 
Site by serving as a source of cold air drainage. This gravity drainage results in a northwest 
to west-northwest prevailing wind direction. The average mean monthly speed for 1945 to 
1980 is 3.4 m/s (7.7 mph). Peak gust speeds range from 28 to 36 mis (63 to 80 mph) and 
are generally southwest or west-southwest winds (Stone et al. 1983). 

Figure 3-6 shows wind roses for the Hanford Telemetry Network (Stone et al. 1983). 
The gravity drainage from the Cascades produces a prevailing west-northwest wind in the 
200 West Area. In July, hourly average wind speeds range from a low of 2.3 mis (5.2 mph) 
from 9 to 10 a.m. to a high of 6 mis (13.0 mph) from 9 to 10 p.m. 

3.2.3 Temperature 

Based on data from 1914 to 1980, minimum winter temperatures vary from -33 °C 
(-27 °F) to -6 °C ( +22 °F), and maximum summer temperatures vary from 38 °C (100 °F) 
to 46 °C (115 °F). Between 1914 and 1980, a total of 16 days with temperatures -29 °C 
(-20 °F) or below are recorded. There are 10 days of record when the maximum 
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temperature failed to go above -18 °c (0 °F). Prior to 1980, there were three summers on 
record when the temperatures were 38 °C (100 °F) or above for 11 consecutive days (Stone 
et al. 1983). 

3.2.4 Atmospheric Pt-essure 

The &tfflespherie pfessufe &"t'emges Me highef in the w:i:fttCf than :i:ft the sufflfflCf. 
Betweeft 1955 &fte 1980, &tfflespherie pfCssufCs &"t'emgee highest :i:ft Jam:ts.ry at 1,020 millie&f 
(ffle) (30.13 :i:ft.) ef fflCfettry ane le·wiest ift Aegest at 1,012 ffle (29.89 ift.) ef mefettry. A 
pressufe ef0p ef 2.8 ffle (0.082 in.) ef fflereury per heuf 0'+'Cf a 6 heuf perioe, with e. 
fflllXiffluffl heudy efep ef 5.4 fflb (0.160 ift.) ef fflereury was fCCefEiee eft N<Y;emeef 3, 1958 
(Stofte et Etl. 1983). 

3.2.S Sky Co¥er 

DuriRg the periee ef feeerd (1954 thf0ttgh 1980), thCfe has eeeft an cwerage ef 192 
suRRY days per year at the Hanferd Site. The ffla-jority ef the suRRY eays oeettf euriflg the 
SUfflfflef ffi0fttflS. 

3.3 SURFACE HYDROWGY 

_____ , ... __ 
3.3.1 Regional Surface Hydrology 

Surface drainage enters the Pasco Basin from several other basins, which include the 
Yakima River Basin, Herse Heai1Cft Basin, Walla Walla River Basin, Palouse/Snake Basin, 
and Big Bend Basin (Figure 3-7). Within the Pasco Basin, the Columbia River is joined by 
major tributaries including the Yakima, Snake, and Walla Walla Rivers. No perennial 
streams originate within the Pasco Basin. Columbia River inflow to the Pasco Basin is 
recorded at the United States Geological Survey (USGS) gage below Priest Rapids Dam, and 
outflow is recorded below McNary Dam. Average annual flow at these recording stations is 
approximately 1.1 x 1011 m3 (8.7 x 107 acre-ft) at the USGS gage and 1.6 x 1011 m3 (1.3 x 
108 acre-ft) at the McNary Dam gage (DOE 1988§). 
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Total estimated precipitation over the basin averages less than 15.8 cm/yr (6.2 in./yr). 
Mean annual runoff from the basin is estimated to be less than 3.1 x 107 m3/yr (2.5 x 
104 acre-ft/yr), or approximately 3% of the total precipitation. The remaining precipitation 
is assumed to be lost through evapotranspiration with a small component (perhaps less than 
1 %) recharging the groundwater system (DOE 1988§). 

3.3.2 Surface Hydrology of the Hanford Site 

Primary surface water features associated with the Hanford Site, located near the center 
of the Pasco Basin, are the Columbia and Yakima Rivers and their major tributaries, the 
Snake and Walla Walla Rivers. West Lake, about 4 hectares (10 acres) in size and less than 
0.9 m (3 ft) deep, is the only natural lake within the Hanford Site (DOE 1988p). 
Wastewater ponds, cribs, and ditches associated with nuclear fuel reprocessing and waste 
disposal activities are also present on the Hanford Site. 

The Columbia River flows through the northern part and along the eastern border of 
the Hanford Site. This section of the river, the Hanford Reach, extends from Priest Rapids 
Dam to the headwaters of Lake Wallula (the reservoir behind McNary Dam). Flow along 
the Hanford Reach is controlled by Priest Rapids Dam. Several drains and intakes are also 
present along this reach, including irrigation outfalls from the Columbia Basin Irrigation 
Project, the Washington Public Power Supply System (WPPSS) Nuclear Project 2, and 
Hanford Site intakes for onsite water use. Much of the northern and eastern parts of the 
Hanford Site are drained by the Columbia River. 

Routine water-quality monitoring of the Columbia River is conducted by the U.S. 
Department of Energy (DOE) for both radiological and nonradiological parameters and has 
been reported by Pacific Northwest Laboratory (PNL) since 1973. Washington State 
Department of Ecology (Ecology) has issued a Class A (excellent) quality designation for 
Columbia River water along the Hanford Reach from Grand Coulee Dam, through the Pasco 
Basin, to McNary Dam. This designation requires that all industrial uses of this water be 
compatible with other uses, including drinking, wildlife habitat, and recreation. In general, 
the Columbia River water is characterized by a very low suspended load, a low nutrient 
content, and an absence of microbial contaminants (DOE 1988§). 

Approximately one-third of the Hanford Site is drained by the Yakima River system. 
Cold Creek and its tributary, Dry Creek, are ephemeral streams on the Hanford Site that are 
within the Yakima River drainage system. Both streams drain areas along the western part 
of the Hanford Site and cross the southwestern part of the Hanfd.HUSite toward the Yakima 
River. Surface flow, which may occur during spring runoffor .. after heavier-than-normal 
precipitation, infiltrates and disappears into the surface sediments. Rattlesnake Springs, 
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located on the western part of the Hanford Site, fonns a small surface stream that flows for I 
about 2 .9 km (1.8 mi) before infiltrating into the ground. 

3.3.3 S Plant Aggregate Area Surface Hydrology 

No natural surface water bodies exist in the four operable units of the S Plant 
Aggregate Area l mm:::mx$,)Jl\ltliil:Jnill.miiltlffl:J:§y~m. There are three ditches, six 
ponds, four trenches, and two retention basins in the S Plant Aggregate Area. The 
216-S-l()D Ditch is the only waste management unit, with the exception of the west fork of 
the 216-U:9 Ditch, that remains open for surface disposal of liquid waste. The south pond 
area of the 216-S-11 pJond is being used for root penetration studies. The unlined 216-
S-l0;P: Ditch has approximately 0.3 m (1 ft) of standing water in the unstabilized portion. 
All inactive waste management units have been either stabilized or backfilled. 

The 200 West Area and specifically the S Plant Aggregate Area is not in a designated 
floodplain. Calculations of probable maximum flood for the Columbia River and the Cold 
Creek watershed indicate that the 200 West Area is not expected to be inundated under 
maximum flood conditions (DOFJRL 1991). 

3.4 GEOLOGY 

The follqwing subsections provide infonnation pertaining to geologic characteristics of 
southcentral Washington, the Hanford Site, the 200 West Area, and the S Plant Aggregate 
Area. Topics included are the regional tectonic framework (Section 3.4.1), regional 
stratigraphy (Section 3.4.2), and 200 West Area and S Plant Aggregate Area geology 
(Section 3.4.3). 

The geologic characterization of the Hanford Site, including the 200 West Area and 
S Plant Aggregate Area is the result of many previous site investigation activities at Hanford. 
These activities include the siting of nuclear reactors, characterization activities for the Basalt 
Waste Isolation Project (BWIP), waste management activities, and related geologic studies 
supporting these efforts. Geologic investigations have included regional and Hanford Site 
surface mapping, borehole/well sediment logging, field and laboratory sediment 
classification, borehole geophysical studies (including gamma radiation logging), and in situ 
and laboratory hydrogeologic properties testing. 
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The following subsections provide information on regional (southcentral Washington) 
geologic structure, structural geology of the Pasco Basin and the Hanford Site, and regional 
and Hanford Site seismology. 

3.4.1.1 Regional Geologic Structure. The Columbia Plateau is a part of the North 
American continental plate and lies in a back-arc setting east of the Cascade Range. It is 
bounded on the north by the Okanogan Highlands, on the east by the Northern Rocky 
Mountains and Idaho Batholith, and on the south by the High Lava Plains and Snake River 
Plain (Figure 3-8). 

The Columbia Plateau can be divided into three informal structural subprovinces 
(Figure 3-9): Blue Mountains, Palouse, and Yakima Fold Belt (Tolan and Reidel 1989). 
These structural subprovinces are delineated on the basis of their structural fabric, unlike the 
physiographic provinces that are defined on the basis of landforms. The Hanford Site is 
located in the Yakima Fold Belt Subprovince near its junction with the Palouse Subprovinces. 

The principal characteristics of the Yakima Fold Belt (Figure 3-10) are a series of 
segmented, narrow, asymmetric anticlines that have wavelengths between 5 and ~II km (3 
and 19 mi) and amplitudes commonly less than 1 km (0.6 mi) (lffifiltJ:i:Jl~![iReidel et al. 
1989a). The northern limbs of the anticlines generally dip steeply··10··ilie··north, are vertical, 
or even overturned. The southern limbs generally dip at relatively shallow angles to the 
south. Thrust or high-angle reverse faults with fault planes that strike parallel or subparallel 
to the axial trends are principally found on the north sides of these anticlines. The amount of 
vertical stratigraphy-I, offset associated with these faults varies but commonly exceeds 
hundreds of meters.·····These anticlinal ridges are separated by broad synclines or basins that, 
in many cases, contain thick accumulations of NeegeAe 1t•ffll¥f to Quaternary-age 
sediments. The Pasco Basin is one of the larger structural basins in the Yakima Fold Belt 
Subprovince. 

Deformation of the Yakima folds occurred under a north-south compression and was 
contemporaneous with the eruption of the basalt flows (Reidel 1984; Reidel et al. 1989a). 
Deformation occurred during the eruption of the Columbia River Basalt Group and continued 
through the Pliocene Fi>och, into the Pleistocene Ef,poch, and perhaps to the present. 

3.4.1.2 Pasco Basin and Hanford Site Structural Geology. The Pasco Basin, in which 
the Hanford Site is located is iUstfflSWi'iJfcf '' '."'.""::":'.''·'·sibi bounded on the north b the Saddle 
Mountains anticline, !ffl::::•:::g ;;Jyj!J;ffiP:;Jjlgl:P• :1gP.11on the west by the U~tanum Ridge, 
Yakima Ridge, and Rattlesnake Hills anticlines, and on the south by the Rattlesnake 

;~§1B::;1.;i.,;~;ni..l&n1~m~iri.}.;~~m.~i~~;u.llif!1!~~~!e 
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1 syncline eHib. the north, and Cold Creek syncline fflili. the south, by the Gaele Mountfw\ 
2 &A:tieliae, the· easternmost eKtension of the Umtanum"Ri<:tge &A:tieline. The Col<:I Creek 
3 syneli.ae is bounded on the south by the Ye:kima Ridge &A:acliae. Both the Cold Creek and 
4 Wahluke synclines are asymmetric and relatively flat-bottomed structures. The north limbs 
5 of both synclines dip gently (approximately 5 °) to the south and the south limbs dip steeply 
6 to the north. The deepest parts of the Cold Creek syncline, the Wye Barricade depression, 
7 and the Cold Creek depression are approximately 12 km (7 .5 mi) southeast of the Hanford 
8 Site 200 Areas, and just to the west-southwest of the 200 West Area, respectively. The 
9 deepest part of the Wahluke syncline lies just north of Gable Gap. 
10 
11 The 200 West Area is situated on the generally southward dipping north limb of the 
12 Cold Creek syncline 1 to 5 km (0.6 to 3 mi) north of the syncline axis. The Gable 
13 Mountain-Gable Butte segment of the Umtanum Ridge anticline lies approximately 4 km (2.5 
14 mi) north of the 200 West Area. The axes of the anticline and syncline are separated by a 
15 distance of 9 to 10 km (5.6 to 6.2 mi) and the crest of the anticline (as now exposed) is over 
6 200 m (656 ft) higher than the uppermost basalt layer in the syncline axis. As a result, the 

17 basalts and overlying sediments dip to the south and southwest beneath the 200 West Area. 
18 
19 3.4.1.3 Regional and Hanford Site Seismology. Eastern Washington, especially the 
20 Columbia Plateau region, is a seismically inactive area when compared to the rest of the 
'21 western United States (DOE 1988p). The historic seismic record for eastern Washington 
22 began in approximately 1850, ancf'.no earthquakes large enough to be felt had epicenters on 
23 the Hanford Site. The closest regions of historic moderate-to-large earthquake generation are 
24 in western Washington and Oregon and western Montana and eastern Idaho. The most 
25 significant event relative to the Hanford Site is the 1936 Milton-Freewater, Oregon, 
26 earthquake that had a magnitude of 5.75 and that occurred more than 90 km (54 mi) away. 
2 7 The largest Modified Mercalli Intensity for this event was felt about 105 km (63 mi) from 
28 the Hanford Site at Walla Walla, Washington, and was VII. 
;9 
30 Geologic evidence of past moderate or possibly large earthquake activity is shown by the 
31 anticlinal folds and faulting associated with Rattlesnake Mountain, Saddle Mountain, and 
32 Gable Mountain. The currently recorded seismic activity related to these structures consists 
33 of micro-size earthquakes. The suggested recurrence rates of moderate and larger-size 
34 earthquakes on and near the Hanford Site are measured in geologic time (tens of thousands of 
35 years). 
36 
37 
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The following subsections summarize regional stratigraphic characteristics of the 
Columbia River Basalt and Sjuprabasalt sediments. Specific references to the Hanford Site 
and 200 West Area are made where applicable to describe the general occurrence of these 
units within the Pasco Basin. 

The principal geologic units within the Pasco Basin include the Miocene age basalt of 
the Columbia River Basalt Group, and overlying late Miocene to Pleistocene suprabasalt 
sediments (Figure 3-12). Older Cenozoic sedimentary and volcaniclastic rocks underlying 
the basalts are not exposed at the surface near the Hanford Site. The basalts and sediments 
thicken into the Pasco Basin and generally reach maximum thicknesses in the Cold Creek 
syncline. The jµpffiglffl!::;sedimentary sequence at the Hanford Site is \:If' te &f'f)fo:tcimatey 
230 m (750 ft) thiek ift the west eestral Cold Creek syseline, llttt pinches out against the 
anticlinal structures of Saddle Mountains, Gable Mountain/Umtanum Ridge, Yakima Ridge, 
and Rattlesnake Hills. 

, ....•. , ...... . ~~. suprabasalt seElimeAtS are p;q1mil~I!i.iis~:::11:::111~2:::1imriim!!~Y!ilAR9i!i!l ::::~:t~:::~l 
ffl!¢:l [~!ffl\4;:::pominated by laterally extensive deposits assigned to the late Mioeefle to Plioeeae 

;tg·!~'-'fr~::!§~~~!~~::~::'~ ffi[9;~~~•1:.1~r,:;i~~e~~~:~~ 
gravels, a diseofttiA'tlOliS ffi~rnPlio-Pleistocene unit, and m~::~1y "Palouse" soil comprise the 
remainder of the sedimentary sequence. The pre-Missoufa gravels underlie the Hanford 
formation in the east-central Cold Creek syncline and at the east end of Gable Mountain 
anticline east and south of me.t200 &st Areal. The pre-Missoula gravels ffll5-M:¥.1Inot been 
identified in the 200 West Area. The nature'··of the contact between the pre-MI'ssouia gravels 
has not been identified in the 200 West Area. The nature of the contact between the pre­
Missoula gravels and the overlying Hanford formation has not been completely delineated, 
easeEl oA 8!+1ailaele sellserf&ee data. In addition, it is unclear whether the pre-Missoula 
gravels overlie or interfinger with the early "Palouse" soil and Plio-Pleistocene unit. 
Magnetic polarity data indicate the unit is no younger than early Pleistocene in age ( > 1 Ma 
[ffliliii!!!Y• i!:J§lqr~:Plln!l.> as reported in Liftdsey l.tiliilliet al. (1991). 

Relatively thin surficial deposits of eolian sand, loess, alluvium, and colluvium 
discontinuously overlie the Hanford formation. 

3.4.2.1 Columbia River Basalt Group. The Columbia River Basalt Group (Figure 3-12) 
comprises an assemblage of tholeiitic, continental flood basalts of Miocene age. These flows 
cover an area of more 163,000 ;fffii¼~:;:)an2 (63,000 mi2) in Washington, Oregon, and Idaho 
and have an estimated volume o'f about 174,000 :~tl :ia!lf;km3 (40,800 mi3) (Tolan et al. 
1989). Isotopic age determinations indicate that basalt flows were erupted approximately 17 
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1 to 6 Ma (millioa years eefore pfeseat), with more than 98 % by volume being erupted in a 
2 2.5 million year period (17 to 14.5 Ma) (Reidel et al. 1989b). 
3 
4 Columbia River basalt flows were erupted from north-northwest-trending fissures of 
5 linear vent systems in north-central and northeastern Oregon, eastern Washington, and 
6 western Idaho (Swanson et al. 1979). The Columbia River Basalt Group is formally divided 
7 into five formations (from oldest to youngest): Imnaha Basalt, Picture Gorge Basalt, Grande 
8 Ronde Basalt, Wanapum Basalt, and Saddle Mountains Basalt. Of these, only the Picture 
9 Gorge Basalt is not known to be present in the Pasco Basin. The Saddle Mountains Basalt, 
10 divided into the Ice Harbor, Elephant Mountain, Pomona, Esquatzel, Asotin, Wilbur Creek 
11 and Umatilla mfflembers (Figure 3-12), forms.the uppermost basalt unit throughout most of 
12 the Pasco Basin. The Elephant Mountain mMember is the uppermost unit beneath most of 
13 the Hanford Site except near the 300 Area where the Ice Harbor 4ember is found and 
: 4 north of the 200 Areas where the Saddle Mountains Basalt has been .. eroded down to the 
15 Umatilla m,Member locally. On anticlinal ridges bounding the Pasco Basin, efosioa he.s 
16 f-efflOYee the· Saddle Mountains Basa1diiUB1iy::::i,9JiH, exposing the Wanapum and Grande 
17 Ronde Basalts. 
18 
19 3.4.2.2 Ellensburg Formation. The Ellensburg Formation consists of all sedimentary units 
~O that occur between the basalt flows of the Columbia River Basalt Group in the central 
21 Columbia Basin. The Ellensburg Formation generally displays two main lithologies: 
·22 volcaniclastic~:::ffl.§g~U:fili.~::::1{1tt~:::)j~J:;:::~mi.ffi:::1 :::1,n:::~~I~)., and siliciclastic~:::11.J.p'l':t~~a§) . 
23 The volcaniclastics consist mainly of primary pyroclastic air fall deposits and reworked 
24 epiclastics derived from volcanic terrains west of the Columbia Plateau. Siliciclastic strata in 
·25 the Ellensburg Formation consists of elastic, plutonic, and metamorphic detritus derived from 
-26 the Rocky Mountain terrain. These two lithologies occur as both distinct and mixed in the 
27 Pasco Basin. A detailed discussion of the Ellensburg Formation in the Hanford Site is given 
2k by Reidel and Pecht (1981). Smith et al. (1989) provides a discussion of age equivalent units 
~29 adjacent to the Columbia Plateau. 
30 
31 The stratigraphic names for individual units of the Ellensburg Formation are given in 
32 Figure 3-12. The nomenclature for these units is based on the upper- and lower-bounding 
33 basalt flows and thus the names are valid only for those areas where the bounding basalt 
34 flows occur. Because the Pasco Basin is an area where most bounding flows occur, the 
35 names given in Figure 3-12 are applicable to the Hanford Site. At the Hanford Site the three 
36 uppermost units of the Ellensburg Formation are the Selah interbed, the Rattlesnake Ridge 
37 interbed, and the Levey interbed. 
38 
39 3.4.2.2.1 Selah lnterbed. The Selah interbed is bounded on the top by the Pomona 
40 mffl'.ember and on the bottom by the Esquatzel dember. The interbed is a variable mixture 
41 ot;ilty to sandy vitric tuff, arkosic sands, tuffa~~s clays, and locally thin stringers of 
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predominantly basaltic gravels. The Selah interbed is found beneath most of the Hanford 
Site. 

3.4.2.2.2 Rattlesnake Ridge Interbed. The Rattlesnake Ridge interbed is bounded on 
the top ettii the Elephant Mountain mfflember and on the bottom by the Pomona ~ember. 
The interbed is up to 33 m (108 ft) thick and dominated by three facies at the Hanford Site: 
{1) a lower clay or tuffaceous sandstone, t2) a middle, micaceous-arkosic and/or tuffaceous 
·sandstone, and (3) an upper, tuffaceous siltstone to sandstone. The unit is found beneath 
most of the Hanford Site. 

3.4.2.2.3 Levey Interbed. The Levey interbed is the uppermost unit of the 
Ellensburg Formation and occurs between the Ice Harbor mfflember and the Elephant 
Mountain mfflember. It is confined to the vicinity of the 3<Xf Area. The Levey interbed is a 
tuffaceous sandstone along its northern edge and a fine-grained tuffaceous siltstone to 
sandstone along its western and southern margins. 

3.4.2.3 Ringold Formation. The Ringold Formation at the Hanford Site is up to 185 m 
(607 ft) thick in the deepest part of the Cold Creek syncline south of the 200 West Area and 
170 m (558 ft) thick in the western Wahluke syncline near the 100-B Area. The Ringold 
Formation pinches out against the Gable Mountain, Yakima Ridge, Saddle Mountains, and 
Rattlesnake Mountain anticlines. It is largely absent in the northern and northeastern parts of 
the 200 East Area and adjacent areas to the north in the vicinity of West PeR~Ui.ii , The 

EJi~i....,. 
Recent studies of the Ringold Formation (Lindsey and Gaylord 1989;!Iil'=§ti!:!l ll:l i: 

J~J) indicate that it is best described and divided on the basis of sediment facies 
as·sociations and their distribution. Facies associations in the Ringold Formation (defined on 
the basis of lithology, petrology, stratification, and pedogenic alteration) include fluvial 
gravel, fluvial sand, overbank deposits, lacustrine deposits, and alluvial fan. The facies 
associations are summarized as follows: 

• Pluvial gravel--Clast-supported granule to cobble gravel with a sandy matrix 
dominates the association. Intercalated sands and muds also are found. Clast 
composition is very variable, with common types being basalt, quartzite, 
porphyritic volcanics, and greenstones. Silicic plutonic rocks, gneisses, and 
volcanic breccias also are found. Sands in this association are generally quartzo­
feldspathic, with basalt contents generally in the range of 5 to -1-51$%. Howe¥er, 
basa:1:t eentents as high as 25 % (er loea:Uy mere) are eneeuntefed. Low angle to 
planar stratification, massive channels, wili~~:::mmu1,syl.imi~iiiand large-scale 
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cross-bedding are found in outcrops. The association was deposited in a gravelly 
fluvial system characterized by wide, shallow shifting channels. 

• Pluvial sand--Quartzo-feldspathic sands displaying cross-bedding and cross­
lamination in outcrop dominate this association. These sands usually contain less 

~~t~~~~~~:~!e~!~~::~:!~~:~!~11;,••~?~;~i~~ 
rrt{io'Jff'.ffiick and thin ( < 0.5 114[f:~i /fi) gravels. Fining upwards sequences less 
than 1 m (3.3 ft) to several meters ·thick are common in the association. Strata 
comprising the association were deposited in wide, shallow channels ifteisea ift~o 
e ffttiddy fleedple.iF ... 

• Overbank ~--This association dominantly consists of laminated to massive 
silt, silty fine-gained sand, and paleosols containing variable amounts of calcium 

iiillllllL~!IIII 
deposition in a floodplain under proximal levee to more distal floodplain 
conditions. 

• Lacustrine l~i§l Plane laminated to massive clay with thin silt and silty sand 
interbeds d1spfaymg some soft-sediment deformation characterize this association. 
Coarsening upwards P,ackages less than 1 m (3.3 ft) to 10 m (33 ft) thick are 
common in the association. Strata comprising the association were deposited in a 
lake under standing water to deltaic conditions. 

The lower half of the Ringold Formation contains five separate· stratigraphic intervals 
dominated by fluvial gravels. These gravels, designated units, A, B, C, D, and E (I~ 
IYfflll:liiil§l~l::ttilf:::~§ij~i~1:::IP~!:l§s:::m•1f:::mu1t1111::::12§gliliPEll!ifl1:1~::::1:!ril!ll 
(Figure 3-13), are separated by intervals containing deposits typical of the overbank and 
lacustrine facies associations. The lowermost of the fine-grained sequences, overlying unit 
A, is designated the lower mud sequence. The uppermost gravel unit, unit E, grades 
upwards into interbedded fluvial sand and overbank deposits. These sands and overbank 
deposits are overlain by lacustrine-dominated strata. 

Pluvial gravel units A and E correspond to the lower basal and middle Ringold units 
respectively as defined by DOE (19886). Gravel units B, C, and D do not correlate to any 
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previously defined units}fflfflalilitil r}lPl!lJ. The lower mud sequence corresponds to the 
upper basal and lower units as defined by' DOE (1988§). The upper basal and lower units 
are not differentiated. The sequence of fluvial sands, .. overbank deposits, and lacustrine 
sediments overlying unit E corresponds to the upper unit as seen along the White Bluffs in 
the eastern Pasco Basin. This essentially is the same usage as originally proposed by 
Newcomb (1958) and Myers et al. (1979). 

3.4.2.4 Plio-Pleistocene Unit. Unconformably overlying the Ringold Formation in the 
western Cold Creek syncline in the vicinity of 100 West Area (Figures 3-11, 3-12, and 3-13) 
is the laterally discontinuous Plio-Pleistocene unit (DOE 1988~). The unit is up to 25 m 
(82 ft) thick and divided into two facies: (1) 1:>&98:ltie aetrirus ·mdis.tlib.Uin.U.V.lUfflm'and (2) 
calcic paleosol (Stage III and Stage IV) (DOE 1988p). The ea:fo.rete·.•'ieeies···genemlly 9M§.f:¢ 

!!ft• ll~;s~s!Zo:a:rr;:llll.llii!i.;tii~:-l;f-it:~~~~----
sand. The basaltic detritus facies consists of weathered and unweathered basaltic gravels 
deposited as locally derived slope wash, colluvium, and sidestream alluvium. The Plio­
Pleistocene unit appears to be correlative to other sidestream alluvial and pedogenic deposits 
found near the base of the ridges bounding the Pasco Basin on the north, west, and south. 
These sidestream alluvial and pedogenic deposits are inferred to have a late Pliocene to early 
Pleistocene age on the basis of stratigraphic position and magnetic polarity of interfingering 
loess units. 

3.4.2.5 Pre-Missoula Gravels. Quartzose to gneissic clast-supported pebble to cobble 
gravel with a quartzo-feldspathic sand matrix underlies the Hanford formation in the east­
central Cold Creek syncline and at the east end of Gable Mountain anticline east and south of 
the 200 East Area (Figures 3-11, 3-12, and 3-13). These gravels, called the pre-Missoula 
gravels (PSPL 1982), are up to 25 m (82 ft) thick, contain less basalt than underlying 
Ringold gravels and overlying Hanford deposits, have a distinctive white or bleached color, 
and sharply truncate underlying strata. The nature of the contact between the pre-Missoula 
gravels and the overlying Hanford formation is not clear. In addition, it is unclear whether 
the pre-Missoula gravels overlie or interfinger with the early "Palouse" soil and Plio­
Pleistocene unit. Magnetic polarity data indicates the unit is no younger than early 
Pleistocene in age(> 1 Ma) ~¢.ii:et al. ~t~l). 

❖:•:•:•:•:•;•:•:•:•:-:-:-:-:•:-: -:-:-:.:,:,:•:❖:•:•:-: 

3.4.2.6 Early "Palouse" Soil. The early "Palouse" soil consists of up to 20 m (66 ft) of 
massive, brown yellow, and compact, loess-like silt and minor fine-grained sand (Tallman 
et al. rn,J,-; Bjomst&EI 1984; DOE 1988p). These deposits overlie the Plio-Pleistocene 
unit in the western Cold Creek syncline around the 200 West Area (Figures 3-11, 3-12, and 
3-13). The unit is differentiated from overlying graded rhythmites (Hanford formation) by 
greater calcium carbonate content, massive structure in core, and high natural gamma 

~- ~:i.t.:.~tj;.:~~=~~, ; := ~::i,~;:11.tm.~~:rli~::&11ll• illil1:t~n~:~:,! 
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l~U?mns'Ufl![[fflpmfflmffl~!rn:i.The upper contact of the unit is poorly defined, and it may 
grade up-section into the lower part of the Hanford formation. Based on a predominantly 
reversed polarity the unit is inferred to be early Pleistocene in age~;-~:::at.:::m~:::'::1,~I). 

3.4.2. 7 Hanford Formation. The Hanford formation consists of pebble to boulder gravel, 
fine- to coar~-grained sand, and s~_~:::mmm:1 :::1 tJ:ll ~ IJ, ~ese deposits are divided into 
three facies: P) gravel-dominated, 12) sand-dominated, and f3) slaekweter er ftefffle.Hy 

!!il!II?! i 
Gravels. The Hanford formation is thickest in the Cold Creek bar in the vicinity of 200 
West and 200 East Areas where it is up to 65 m (213 ft) thick (Figures 3-11, 3-12, and 

deposits are absent on ridges above approximately 385 m (1,263 ft) above sea level. The 
following subsections describe the three Hanford formation facies. 

P!UR::::11:1nq::l!l::::!1:J:§§!lmr::m,11.!:::1:::m;:::::12ge.)1;1 

w.t&::::1.~i;,i~::~~ltik.Ul&.M;;;~~---il\Y=· !'~!!f!!!!9f!~~~ 
dominated by coarse-grained ~ U¢.!!jjsand and granule to boulder gravel. These deposits 
display massive bedding, plan·e···10···1ow-angle bedding, and large-scale pl.mj:@':[cross-bedding in 
outcrop, while the gravels generally are matrix-poor and display an open-framework texture. 
Lenticular sand and silt beds are intercalated throughout the facies. Gravel clasts in the 
facies generally are dominated by basalt (50 to 80%). Other clast types include Ringold and 
Plio-Pleistocene rip-ups, granite, quartzite, and gneiss elests. The relative proportion of 
gniessic and granitic clasts in Hanford gravels versus Ringold gravels generally is higher (up 
to 20% as compared to less than 5%). Sands in this facies usually are very basaltic (up to 
90%), especially in the granule size range. Locally Ringold and Plio-Pleistocene rip-up 
clasts dominate the facies comprising up to 75 % of the deposit. The gravel facies dominates 
the Hanford formation in the 100 Areas north of Gable Mountain, the northern part of 200 
East Area, and the eastern part of the Hanford Site including the 300 Area. The gravel-
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dominated facies was deposited by high-energy flood waters in or immediately adjacent to the 
main cataclysmic flood channelways. 

3.4.2.7.2 Send Demineted Faeies. The sand-dominated facies consists of fine­
grained to ~~ti.fiA~jj:~qji\gjgranular sand displaying plane lamination and bedding 
and less commonly plane cross-bedding in outcrop. These sands may contain small pebbles 
m\!jJpfJR:@J.'Mti:::in addition to pebble-gravel interbeds and silty interbeds less than 1 m 
{3.':3 flfihlck:· · ·The silt content of these sands is variable, but where it is low an open 
framework texture is common. These sands are typically very basaltic, commonly being 
referred to as black or gray or salt and pepper sands. This facies is most common in the 
central Cold Creek syncline, in the central to southern parts of the 200 E.ast and 200 West 
Areas, and in the vicinity of the WPPSS facilities. The lllffliflated sandtqgffiw~Jfs. facies was 
deposited m:;llil™ID!!li.ii:::11:121:::r.111:::11m1:::1iUadjacent to main floocfdiamielways as 
water in the channelways spilled out of them, losing their competence. The facies 1rftried i§ 
~m~M~§.-::petween gravel-dominated facies and mytltmile ~Mtl§ffii"~m:facies. . ... 

qg·g~m~~2: s~;::::,::ii1Mlfl•~1,~ie~!!f=!?=~~::m~9!~!t~f~f!?;' 
laminated and ripple cross-laminated silt and fine- to coarse-grained sand that commonly 
display normally graded rhythmites • Hl!:l{il99m!:!IJ)1i:Piii:la f~w centimeters to several 
tens of centimeters thick in outcrop (Myers et al. 1979; DOE 1988_p). This facies is found 
g§~f:~§}!9.~ ~ 9!9i{q~gqjthroughout the central, southern, ·and western Cold Creek 
syncline within and south of 200 E.ast and West Areas. These sediments were deposited 
under slackwater conditions and in backflooded areas (DOE 1988§) . 

3.4.2.8 Halaeene Surficial Deposits. Holocene s$urficial deposits consist of silt, sand, and 
gravel that form a thin ( < 10 m, 33 ft) veneer acro"ss much of the Hanford Site. These 
sediments were deposited by a mix of eolian and alluvial processes. 

3.4.3 200 West Area and S Plant Aggregate Area Geology 

The following subsections describe the occurrence of the uppermost basalt unit and the 
suprabasalt sediments in the 200 West Area. The subsection discusses notable stratigraphic 
characteristics, thickness variations, and the geometric relationships of the sediments. 
Stratigraphic variations pertinent to the S Plant Aggregate Area are presented in the overall 
context of stratigraphic trends throughout the 200 West Area. 

Geologic cross-sections depicting the distribution of basalt and sedimentary units within 
and near the S Plant Aggregate Area are presented in Figures 3-14 through 3-19. Figure 
3-14 illustrates the cross-sections locations. A legend for symbols used on the cross-sections 
is provided in Figure 3-15. The cross-sections are based on geologic information from wells 
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shown in the figures , as interpreted in Lindsey et al. (1991). To develop these strati.graphic 
interpretations, logs for all the wells in the S Plant Aggregate Area were reviewed and a 
selection was made of the most relevant to the Aggregate Area. Chamness et al. (1991) 
provide a compilation of these ten geologic logs from the S Plant Aggregate Area, and a 
listing of other logs which are available and additional geological, geochemical, and 
geophysical data available from these and other boreholes. This information was compiled in 
support of the S Plant Aggregate Area Management Study. The cross sections depict 
subsurface geology in the S Plant Aggregate Area. For each cross-section, locations of 
S Plant Aggregate Area waste management units are identified for reference. Figures 3-20 
through 3-38 present structure maps of the top of the sedimentary units, and isopach maps 
illustrating the thickness of each unit in the 200 West Area and S Plant Aggregate Area. The 
structure and isopach maps are included from Lindsey et al. (1991). Plate 1 should be 
consulted to identify locations of S Plant Aggregate Area buildings and waste management 
units referenced in the text. 

3.4.3.1 Elephant Mountain Basalt. The Elephant Mountain ffl'Member of the Saddle 
Mountains Basalt is continuous beneath the entire 200 West Area:···· The top of the Elephant 
Mountain m'IJember dips to the southwest and south into the Cold Creek syncline, reflecting 
the structure .. of the area (Figure 3-20). There is little evidence of significant erosion into the 
top of the Elephant Mountain mfflember and no indication of seettrs -~!~liliW:m49!t§ 
through the basalt into the underlying Rattlesnake Meufttaffl mag~Minterbed. 

···················••'•'•'-"•' .. 

3.4.3.2 Ringold Formation. Within the 200 West Area, the Ringold Formation includes 
the fluvial gravels of unit A, the paleosol and lacustrine muds of the lower mud sequence, 
the fluvial gravels of unit E, and the sands and minor muds of the upper unit. Ringold units 
B, C, and Dare not found in the immediate vicinity of the 200 West Area. 

Several observations can be made regarding the variation of sediment types within the 
Ringold units in the 200 West Area. In the Ringold unit A gravels, intercalated lenticular 
sand and silt are most common in the western portion and in the southern part of the 
200 West Area. In the overlying lower mud sequence, stratigraphic trends seen elsewhere in 
the Pasco Basin suggest that paleosols in the unit become more common progressing 
structurally up-dip (Lindsey et al. 1991). In the Ringold unit E gravels, intercalated 
lenticular beds of sand and silt occur throughout the 200 West Area, although predicting 
where they will occur is difficult. The upper unit of the Ringold in the 200 West Area tends 
to be dominated by sand, unlike the upper unit elsewhere in the Pasco Basin where paleosols 
tend to dominate the upper unit. 

Beneath the 200 West Area, the fluvial gravels of Ringold unit A, and the Ringold 
lower mud sequence tend to thicken and dip to the south-southwest, toward the axis of the 
Cold Creek Syncline (Figures 3-16 and 3-21 through 3-24). The top of unit A is relatively 
flat in the 200 Area, dipping gently to the west and southwest. Like the unit A gravels, the 
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Ringold lower mud sequence thickens and dips to the south and seutheast liU'§~::~~:>Ver the 
200 West Area (Figures 3~Zi(and 3~~). The top of the lower mud··urutkfoss 
regular, however, and the unit°pinches out 'fu the northeastern comer of the 200 West Area. 
Within the S Plant Aggregate Area, unit A thins in the east and northeast (Figures 3-17, 
3-21, and 3~~). The top of the unit is a relatively flat surface (Figures 3 20 B:ftd 3 22). 
The overbank and lacustrine deposits of the lower mud sequence also thicken and dip to the 
south and southwest. The lower mud unit shows a depression in the northern part of the S 
Plant Aggregate Area. 

Isopach and structure contour maps of fluvial ·gravel unit E (Figures 3-25 and 3-26) and 
the upper unit (Figures 3-27 and 3-28) show trends not seen in the underlying unit A and the 
lower mud sequence. The gravels of unit E generally thin from north-northwest to the east­
southeast. The top of the unit is irregular, displaying several highs in the northern and 
southern parts of the area and several lows in the central part of the 200 West Area including 
a depression in the northern part of the S Plant Aggregate Area. The top of unit E generally 
dips to the southeast and climbs to the northeast. Intercalated lenticular beds of sand and silt 
occur throughout the 200 West Area, although predicting where they will occur is very 
difficult. The gravels of unit E are thinnest in the southern area of the S Plant Aggregate 
Area. Unit E gravels vary in thickness from 31 m (100 ft) in the southeastern comer to over 
88 m (285 ft) in the northern part of the I I:11.Bt!:\l:aggregate [ltiea. 

The upper unit of the Ringold Formation is present only in the western, northern, and 
central portion of the 200 West Area (Figures 3-27 and 3-28). Where the upper unit is 
present, the top generally dips to the south-southwest. The upper unit is completely absent in 
the S Plant Aggregate Area. 

3.4.3.3 Plio-Pleistocene Unit. The carbonate-rich strata of the Plio-Pleistocene unit largely 
is restricted to the vicinity of 200 West Area, pinching out near the north, east, and west 
§1:H!f!igfJiboundaries of the area (Figures 3-16 through 3-19, 2-29, and 3-30). The 
westernmost extent of the unit is not clear, although it seems to extend west and northwest of 
the 200 West Area. Thickness variations in the unit are very irregular. It is thickest in the 
southeast, southwest, and northcentral parts of the area while it thins in the south-central and 
central parts of the area. It pinches out on a diagonal from northwest to southeast in the 
S Plant A re ate Area. Althou h no see"ttrs e.nmonal[):win'do.wifahrou h the units were 
fouA~W:1:1namt11::::1:::ffl11:s!I, the~e···1s··a··--go~xfpossibility th~y exist, especially in 
the areas where the unit thins and depressions exist. In addition, fracturing in the carbonate 
is potentially common and interbedded carbonate-poor lithologies are found at many 
locations. The top of the unit generally dips to the south and southwest although 
irregularities occur, especially in the center of the 200 West Area. The unit pinches out in 
the southern part and may also in the north central part of the S Plant Aggregate Area 
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3.4.3.4 Early "Palouse" Soil. Like the Plio-Pleistocene unit, the early "Palouse" soil is 
largely restricted to the vicinity of the 200 West Area (Figures 3-16 through 3-19, 3-31, and 
3-32). The unit pinches out in the west-central part of the 200 West Area and near the 
southern, eastern, and northern boundaries. The thickness of the unit varies irregularly. It 
is thickest in the south, southeast, and central parts of the 200 West Area. The unit is 
thinnest immediately adjacent to these thicker intervals, and at one location in the central part 
of the 200 West Area it appears to pinch out. Generally, the top of the unit dips to the south 
although it becomes fairly irregular in the southern half of the area. The unit pinches out 
through the center of the S Plant Aggregate Area and is thickest in the northeast and 
northwest sections of the area ranging from approximately 12 m (40 ft) in the northeast to 

lh~t;jd,:~ti:§~:ffi~?.*;&it:::B:i.-~:::rl~1:::::~~lir:::=:~!!::::mmi::l9!!;:m1 
3.4.3.5 Hanford Formation. As discussed in the regional geology section, the cataclysmic 
flood deposits of the Hanford formation are divided into three facies,,t:j]ijU gravel-dominated, 
~ ) (i[sand-dominated, and sleekweter{f:).)i((~i:J.~l.gffigmti;(((f'-£il- Typical. Htliologic successions 
consist of fining upwards packages~·-maJor .. fme~gramed 1ntervals, and laterally persistent 
coarse-grained sequences. Mineralogic and geochemical data were not used in differentiating 
units because of the lack of a comprehensive mineralogic and geochemical data set. the 
Hanford formation is divided into two units, upper coarse-grained and lower fine-grained, 
based on lithology. These are essentially the same units as defined in Last et al. (1989). 
Neither of these units are continuous across the entire 200 West Area, they both display 
marked changes in thickness and continuity, and they are very heterogeneous. 

The lower fine-grained unit of the Hanford formation in the 200 West Area is thick, 
but locally discontinuous (Figures 3-16 through 3-19, and 3-33, through 3-35). The lower 
unit is 0 to 32 m (0 to 105 ft) thick and consists dominantly of silt, silty sand, and sand 
typical of the sleekweter i P.trl'-Pttfiniti Ufacies interbedded with coarser sands like those 
comprising the sand-dominatecf°facies·:·····--··This lower unit is cross-cut in places by vertical 
elastic dikes. These dikes, believed to be the product of dynamic loading from floodwaters, 
are distributed randomly throughout this lower unit. They are commonly filled with fine 
sands and silts and oriented near vertical. Thin ( < 3 m, 10 ft) intervals dominated by the 
gravel facies are found locally. The distribution of facies within the unit is variable, 
although the unit generally fines to the south where sleelfwater i.lt.fflifflhi.i(d.fmdeposits 
become more common. The lower unit is not found in the northern part of the 200 West 
Area and it generally thickens to the south. Seeurs if.iii§.nlifflnlBi(; through the unit are 
found, most notably in the central part of the 200 West.Area":·····These .. erosional windows are 
elongated in a north-south direction. The unit appears thickest in the S Plant Aggregate Area 
in the southeast and thins to the northwest attaining a maximum thickness of 75 m (245 ft) in 
the southeast nm::~:!11l!(l~;tJRIIB1 and 18 m (60 ft) in the northwest !n!EB~ 
(Figure 3-33). 
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The upper coarse-grained unit of the Hanford formation consists of interstratified 
gravel, sand, and lesser silt (Figures 3-16 through 3-19, 3-36, and 3-37). Gffl!lel dofflffla-ted 
eF!eposits typical of the gravell§ffllifl facies generally dominate the upper unit. 
However, at some localities the unit is dominated by deposits typical of the sand-dominated 
facies that consists of sand containing lesser silt and gravel. Minor silty deposits such as 
those forming the slaekwak!f silt~riat&Ufacies are found locally. The thickness and 
distribution of these facies is ;~cy:-,•;;;fi6i~-:,-,., Fining upwards sequences going from coarser to 
finer gravel and gravel, sand and/or silt are present at some locations. The upper coarse unit 
is up to 45 m (148 ft) thick and laterally discontinuous, being found in the northern part of 
the area (Figure 3-36). The base of the unit is incised into the underlying strata of the lower 
fine unit and where that unit is absent, the upper coarse unit fills an erosional window. The 
contact between the upper coarse unit and underlying strata is generally sharp, consisting of 
gravelfflgfflffli:m facies strata overlying the fines of the lower unit, the early !!Palouse;f soil, 
and the Plio-Pleistocene unit. The unit is discontinuous in the S Plant Aggregate Area, being 

:i!e;;~1i1iiBii11• l lil1llllti1i~~Iut:\~l6rd pinching out~ 

3.4.3.6 Heleeene Surficial Deposits. Holocene-age surficial deposits in the 200 West Area 
are dominated by eolian sands. These deposits have been removed from much of the area by 
construction activities. Where the eolian sands are found they tend to consist of thin ( < 3 m, 
10 ft) sheets that cover the ground (Figure 3-38). Dunes are not generally well developed 
within the 200 West Area, but two dunes existed in the northeastern part of the S Plant 
Aggregate Area. 

3.5 HYDROGEOLOGY 

The feHowing sttbseetiens i,resent disettssiens of Pe:see Be:si:ft hydregeelegy (Seetien 
3.5.1), Haiifor-d Site hydrogeology (Seeti:on 3.5.2), and S Plant Aggregate Afea 
hydregeelogy (Seetion 3.S.3). Seetions 3.S.2 B:ftd 3.S.3 e:lso disettss HB:ftfofd Site B:ftd 

i ~ ! 

The hydrogeology of the Pasco Basin is characterized by a multiaquifer system that 
consists of four hydrogeological units that correspond to the upper three formations of the 
Columbia River Basalt Group (Grande Ronde Basalt, Wanapum Basalt, and Saddle 
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1 Mountains Basalt) and the suprabasalt sediments. The basalt aquifers consist of the tholeiitic 
2 flood basalts of the Columbia River Basalt Group and relatively minor amounts of 
3 intercalated fluvial and volcaniclastic sediments of the Ellensburg Formation. Confined 
4 zones in the basalt aquifers are present in the sedimentary interbeds and/or interflow zones 
5 that occur between dense basalt flows. The main water-bearing portions of the interflow 
6 zones are networks of interconnecting vesicles and fractures of the flow tops and flow 
7 bottoms (DOE 1988§). The suprabasalt sediment or uppermost aquifer system consists of 
8 fluvial, lacustrine, cmd glaciofluvial sediments. This aquifer is regionally unconfined and is 
9 contained largely within the Ringold Formation and Hanford for.11ation. The position of the 
10 water table in the southwestern Pasco Basin is generally within Ringold fluvial gravels of unit 
11 E. In the northern and eastern Pasco Basin the water table is generally within the Hanford 
12 formation. Table 3-1 presents hydraulic parameters for various water-bearing geologic units 
13 at the Hanford Site. 
14 
15 Local recharge to the shallow basalt aquifers results from infiltration of precipitation 

6 and runoff along the margins of the Pasco Basin, and in areas of artificial recharge where a 
17 downward gradient from the unconfined aquifer systems to the uppermost confined basalt 
·1s aquifer may occur. Regional recharge of the deep basalt aquifers is inferred to result from 
--19 interbasin groundwater movement originating northeast and northwest of the Pasco Basin in 
i9

1 
areas where the Wanapum and Grande Ronde Basalts crop out extensively (DOE 1988§). 

,1, Groundwater discharge from shallow basalt aquifers is probably to the overlying aquifers and 
21 to the Columbia River. The discharge area(s) for the deeper groundwater system is 
23 uncertain, but flow is inferred to be generally southeastward with discharge thought to be 
24 south of the Hanford Site (DOE 198~). 
~5 
26 Seelirs e;~~BM:;W:lffl?l~!:~:::through dense basalt flow interiors allow direct 
27 interconnection between the uppermost aquifer systems and underlying confined basalt 
28 aquifers. Graham et al. (1984) reported that some contamination was present in the 
29 uppermost confined aquifer (Rattlesnake Ridge interbed) south and east of Gable Mountain 
30 Pond. Graham et al. (1984) evaluated the hydrologic relationships between the Rattlesnake 
31 Ridge interbed aquifer and the unconfined aquifer in this area and delineated a potential area 
32 of intercommunication beneath the northeast portion of the 200 East Area. 
33 
34 The base of the uppermost aquifer system is defined as the top of the uppermost basalt 
35 flow. However, fine-grained overbank and lacustrine deposits in the Ringold Formation 
36 locally form confining layers for Ringold fluvial gravels underlying unit E. The uppermost 
37 aquifer system is bounded laterally by anticlinal basalt ridges and is approximately 152 m 
38 (500 ft) thick near the center of the Pasco Basin. 
39 
40 Sources of natural recharge to the uppermost aquifer system are rainfall and runoff 
41 from the higher bordering elevations, water infiltrating from small ephemeral streams, and 
42 river water along influent reaches of the Yakima and Columbia Rivers. The movement of 
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precipitation through the unsaturated (vadose) zone has been studied at several locations on 
the Hanford Site (Gee 1987; Routson and Johnson 1990; Rockhold et al. 1990). Conclusions 
from these studies vary. Gee (1987) and Routson and Johnson (1990) conclude that no 
downward percolation of precipitation occurs on the 200 Areas Plateau where the sediments 
are layered and vary in texture, and that all moisture penetrating the soil is removed by 

~==:;~;:::,1::,:::=====iiil:.r~:::====~i4111 
Rockhold et al. (1990) suggest that downward water movement below the root zone is 
common in the 300 Area, where soils are coarse-textured and precipitation was above 
normal. 

3.5.2 Hanford Site Hydrogeology 

This section describes the hydrogeology of the Hanford Site with specific reference to 
the 200 Areas. 

3.5.2.1 Hydrostratigraphy. The hydrostratigraphic units of concern in the 200 Areas are 
11) the ~~esnake Ridge interbed (corifined water-bearing zone), 12) the Elephant Mountain 
Basalt fflf4ember (confining horizon), (3) the Ringold Formation (unconfined and confined 
water-beanng zones and lower part o(the vadose zone, (4) the Plio-Pleistocene unit and 
early "Palouse" soil (primary vadose zone perching horizons and/or perched groundwater 
zones) and (5) the Hanford formation (vadose zone) (Figure 3-39). The Plio-Pleistocene unit 
and early "Palouse" soil are only encountered in the 200 West Area. Strata below the 
Rattlesnake Ridge interbed are not discussed because the more significant water-bearing 
intervals, relating to environmental issues, are primarily closer to ground surface. The 
hydrogeologic designations for the 200 Areas were determined by examination of borehole 
logs and integration of these data with stratigraphic correlations from existing reports. 

3.5.2.1.1 Vadose Zone. The vadose zone beneath the 200 Areas ranges from 
approximately 55 m (180 ft) beneath the former U Pond to approximately 104 m (340 ft) 
west of the 200 East Area (Last et al. 1989). Sediments in the vadose zone consist of the 
jl) fluvial gravel of Ringold unit E, 1,2) the upper unit of the Ringold Formation, 13) Plio­
Pleistocene unit, f4) early "Palouse" 'soil, and f5) Hanford formation. Only the Hanford 
formation is continuous throughout the vadose zone in the 200 Areas. The upper unit of the 
Ringold Formation, the Plio-Pleistocene unit, and the early "Palouse" soil only occur in the 
200 West Area. The unconfined aquifer water table (discussed in Section 3.5.2.1.3) lies 
within the Ringold unit E. 

The transport of water through the vadose zone depends in complex ways on several 
factors, including most significantly the moisture content of the soils and their hydraulic 
properties. Darcy's law, although originally conceived for saturated flow only, was extended 
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by Richards to unsaturated flow, with the provisions that the soil hydraulic conductivity 
becomes a function of the water content of the soil and the driving force is predominantly 
differences in moisture level. The moisture flux, q, in cm/sin one direction is then 
described by a modified form of Darcy's law commonly referred to as Richards' Equation 
(Hillel 1971) as follows: 

q = K(O) x atp/a8 x aotax (Richards' Equation) 

where 

• K(O) is the water-content-dependent unsaturated hydraulic conductivity in emfs 

• a"'tao is the slope of the soil-moisture retention curve tp(O) at a particular 
volumetric moisture content 8 (a soil-moisture retention curve plots volumetric 
moisture content observed in the field or laboratory against suction values for a 
particular soil, see Figure 3~1,ljfrom Gee and Heller, 1985 for an example) 

• aotax is the water content gradient in the X direction. 

More complicated forms of this equation are also available to account for the effects of 
more than one dimensional flow and the effects of other driving forces such as gravity. 

The usefulness of Richards' Equation is that knowing the moisture content distribution 
in soil, having measured or estimated values for the unsaturated hydraulic conductivity 
corresponding to these moisture contents, and having developed a moisture retention curve 
for this soil, one can calculate a steady state moisture flux. With appropriate algebraic 
manipulation or numerical methods, one could also calculate the moisture flux under transient 
conditions. 

In practice, applying Richards' Equation is quite difficult because the various 
parameters involved are difficult to measure and because soil properties vary depending on 
whether the soil is wetting or drying. As a result, soil heterogeneities affect unsaturated flow 
even more than saturated flow. Several investigators at the Hanford Site have measured the 
vadose zone moisture flux directly using lysimeters (e.g., Rockhold et al. 1990; Routson and 
Johnson 1990). These direct measurements are discussed in Section 3.5.2.2 under the 
heading of natural groundwater recharge. 

An alternative to direct measurement of unsaturated hydraulic conductivity is to use 
theoretical methods which predict the conductivity from measured soil moisture retention data 
ttttn:o.enif.tc.n.iiU::laq:11. 
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1 Thirty-five soil samples from the 200 West Area have had moisture retention data 
2 measured. These samples were collected from Wells 299-Wl8-21, 299-Wl5-16, 299-Wl5-2, 
3 299-Wl0-13, 299-W7-9, and 299-W7-2. Eleven of these samples were reported by 
4 Bjornstad (1990). The remaining 24 were analyred as part of an ongoing performance 
5 assessment of the low-level burial grounds'i:l:~n~lilii!I HJ~).. For each of these samples 
6 saturated hydraulic conductivity was meas~red in the laboratory. Van Genuchten's computer 
7 program RETC was then used to develop wetting and drying curves for the Hanford, early 
8 "Palouse":IliU Plio-Pleistocene, upper Ringold, and Ringold Gjravel lithologic units. An 
9 example of the wetting and drying curves, and corresponding grain size distributions, is 

10 provided on Figure 3-40. · 
11 
12 The unsaturated hydraulic conductivities may vary by orders of magnitude with varying 
13 moisture contents and among differing lithologies with significantly different soil textures and 
14 hydraulic conductivities. Therefore, choosing a moisture retention curve should be made 
15 according to the particle size analyses of the samples and the relative density of the material. 
16 
17 Once the relationship between unsaturated hydraulic conductivity and moisture content 
18 is known for a particular lithologic unit, travel time can also be estimated for a steady-state 
19 flux passing through each layer by assuming a unit hydraulic gradient. Under the unit 
20 gradient condition, only the force of gravity is acting on water and all other forces are 
21 considered negligible. These assumptions may be met for flows due to natural recharge 
22 since moisture differences become smoothed out after sufficient time. Travel time for each 
23 lithologic unit of a set thickness and calculated for any given recharge rate and the total 
24 travel time is equivalent to the sum of the travel times for each individual lithologic unit. To 
25 calculate the travel time for any particular site the detailed layering of the lithologic units 
26 should be considered. For waste management units with artificial recharge (e.g., cribs and 
27 trenches) more complicated analyses would be required to account for the effects of 
28 saturation. 
29 
30 Several other investigators have measured vadose zone soil hydraulic conductivities and 
31 moisture retention characteristics at the Hanford Site both in situ (i.e., in lysimeters) and in 
32 specially prepared laboratory test columns. Table 3-2 summarizes data identified for this 
33 study by stratigraphic unit. Rockhold et al. (1988) presents a number of moisture retention 
34 characteristic curves and plots of hydraulic conductivity versus moisture content for various 
35 Hanford soils. For the Hanford formation, vadose zone hydraulic conductivity values at 
36 saturation range from Hr' to 10-2 emfs. These saturated hydraulic conductivity values were 
37 measured at volumetric water contents of 40 to 50%. Hydraulic conductivity values 
38 corresponding to volumetric water contents ranging from 2 to 10% ranged from 2 x 1011 to 
39 7 x 10-7 cmf s. 
40 
41 An example of the potential use of this vadose zone hydraulic parameter information is 
42 presented by Smoot et al. (1989) in which precipitation infiltration and subsequent 
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1 contaminant plume movement near a prototype single-shell tank was evaluated using a 
2 numerical computer code. Smoot el al. (1989) used the UNSAT-H one-dimensional finite-
3 difference unsaturated zone water flow computer code to predict the precipitation infiltration 
4 for several different soil horizon combinations and characteristics. The researchers used 
5 statistically generated precipitation values which were based on actual daily precipitation 
6 values recorded at the Hanford Site between 1947 and 1989 to simulate precipitation 
7 infiltration from January 1947 to December 2020. The same authors also used the 
8 PORFL0-3 computer code to simulate 1~u and 137es movement through the unsaturated 
9 zone. 
10 
11 Smoot et al. (1989) concluded that 68 to 86% of the annual precipitation infiltrated into 
12 a gravel-capped soil column while less than 1 % of the annual precipitation infiltrated into a 
13 silt loam-capped soil column. For the gravel-capped soil column, the simulations showed the 
14 106Ru plume approaching the water table after 10 years of simulated precipitation infiltration. 
5 The simulated 137es plume migrated a substantially shorter distance due to greater adsorption 

16 on soil particles. In both cases, the simulated plume migration scenarios are considered to be 
1,7 conservative due to the relatively soil absorption coefficients used. 
18 
19 Graham et al. (1981) estimated that historical artificial recharge from liquid waste 
20 disposal in the 200 (Separations) Areas exceeded all natural recharge by a factor of ten. In 
21 the absence of ongoing artificial recharge, i.e., liquid waste disposal to the soil column, 
22 natural recharge could potentially be a driving force for mobilizing contaminants in the 
23 subsurface. Natural sources of recharge to the vadose zone and the underlying water table 
24 aquifer are di~ussed in Section 3.5.2.2. Additional discussion of the potential for natural 
25 and artificial recharge to mobilize subsurface contaminants is presented in Section 4.2. 
26 
27 Another facet of moisture migration in the vadose zone is moisture retention above the 

· 28 water table. Largely because of capillary forces, some portion of the moisture percolating 
,.29 down from the ground surface to the unconfined aquifer will be held against gravity in soil 
30 pore space. Finer-grained soils retain more water (against the force of gravity) on a 
31 volumetric basis than coarse-grained soils (Hillel 1971). Because unsaturated hydraulic 
32 conductivity increases with increasing moisture content, finer-grained soils rn~y be more 
33 permeable than coarse-grained soils at the same water content. Also, because the moisture 
34 retention curve for coarse-grained soils is generally quite steep (Smoot et al. 1989), the 
35 permeability contrast between fine-grained and coarse-grained soils at the same water content 
36 can be substantial. The occurrence of interbedded fine-grained and coarse-grained soils may 
37 result in the formation of "capillary barriers" and can in tum lead to the formation of 
38 perched water zones. General conditions leading to the formation of perched water zones at 
39 the Hanford Site are discussed in &ttes$ection 3.5.2.1.2. Potential perched water zones in 
40 the S Plant Aggregate Area are discussed in ~ection 3.5.3.1.2. 
41 
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3.5.2.1.2 Perched Water Zones. Moisture moving downward through the vadose 
zone may accumulate on top of highly cemented horizons and may accumulate above the 
contact between a fine-grained horizon and an underlying coarse-grained horizon as a result 
of the "capillary barrier" effect. If sufficient moisture accumulates, the soil pore space in 
these perching zones may become saturated. In this case, the capillary pressure within the 
horizon may locally exceed atmospheric pressure, i.e., a water table ijliUiffiil.Uconditio~ may 
develop. Additional input of downward percolating moisture to this horizon may lead to a 
hydraulic head buildup above the top of the horizon. Consequently, a monitoring well 
screened within or above this horizon would be observed to contain free water. 

The lateral extent and composition of the Plio-Pleistocene and early "Palouse" soil units 
may provide conditions amenable to the formation of perched water zones in the vadose zone 
above the unconfined aquifer. The calcrete facies of the Plio-Pleistocene unit, consisting of 
calcium-carbonate-cemented silt, sand, and gravel, is a potential perching horizon due to its 
likely low hydraulic conductivity. However, the Plio-Pleistocene unit is typically fractured 
and may have erosional scours in some areas, potentially allowing deeper infiltration of 
groundwater, a factor which may limit the lateral extent of accumulated perched 
groundwater. The early "Palouse" soil horizon, consisting of compact, loess-like silt and 
minor fine-grained sand, is also a likely candidate for accumulating moisture percolating 
downward through the sand and gravel-dominated Hanford formation. 

3.5.2.1.3 Unconimed Aquifer. The uppermost aquifer system in the 200 Areas 
occurs primarily within the sediments of the Ringold Formation and Hanford formation. In 
the 200 West Area the upper aquifer is contained within the Ringold Formation and displays 
unconfined to locally confined or semitconfined conditions. In the 200 East Area the upper 
aquifer occurs in the Ringold Formation and Hanford formation. The depth to groundwater 
in the upper aquifer underlying the 200 Areas ranges from approximately 60 m (197 ft) 
beneath the former U Pond in 200 West Area to approximately 105 m (340 ft) west of the 
200 East Area. The saturated thickness of the unconfined aquifer ranges from approximately 
67 to 112 m (220 to 368 ft) in the 200 West Area and approximately 61 m (200 ft) in the 
southern 200 East Area to nearly absent in the northeastern 200 East Area where the aquifer 
thins out and terminates against tbe basalt located above the water table in that area. 

The upper part of the uppermost aquifer in the 200 West Area consists of Jjgenerally 

~~~~~ a~r:i~::::rs!'!f!f!:::~tt!u~~~!::;~~n~:~;; lfflisilL~ the 
within the gravelly sediments of Ringold unit A. The Ringold unit A is generally confined 
by fine-grained sediments of the lower mud sequence. The thickness of this confined zone 
ranges from greater than 38 m (125 ft) in the southeastern portion of the 200 West Area to 
nearly absent where it pinches out just north of the northern 200 West Area boundary. The 
lower mud sequence confining zone overlying unit A is up to 30 m (100 ft) thick below the 
south-central section of the 200 West Area before pinching out in the northeastern corner of 
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the 200 West Area. Where it is absent, the Ringold units A and E combine to form a single 
thick unconfined aquifer. 

Due to its importance with respect to contaminant transport, the unconfined aquifer is 
generally the most characterized hydrologic unit beneath the Hanford Site. A number of 
observation wells have been installed and monitored in the unconfined aquifer. Additionally, 
in situ aquifer tests have been conducted in a number of the unconfined aquifer monitoring 
wells. Results of these in situ tests vary greatly depending on the following: 

• Horizontal position/location between areas across the Hanford Site and even 
smaller areas (such as across portions of the 200 Areas) 

• Depth, even within a single hydrostratigraphic unit 

• Analytical methods for estimating hydraulic conductivity. 

Details regarding this aquifer system can be found in the 200 West Groundwater 
Aggregate Management Study Report (AAMSR). 

3.5.2.2 Natural Groundwater Recharge. Sources of natural recharge to groundwater at 
the Hanford Site include precipitation infiltration, runoff from higher bordering elevations 
and subsequent infiltration within the Hanford Site boundaries, water infiltrating from small 
ephemeral streams, and river water infiltrating along influent reaches of the Yakima and 
Columbia Rivers (Graham et al. 1981). The principal source of natural recharge is believed 
to be precipitation and runoff infiltration along the periphery of the Pasco Basin. Small 
streams such as Cold Creek and Dry Creek, west of the 200 West Area, also lose water to 
the ground as they spread out on the valley plain. Considerable debate exists as to whether 
any recharge to groundwater occurs from precipitation falling on broad areas of the 200 
Areas Plateau. 

Natural precipitation infiltration at or near waste management units or unplanned 
releases may provide a driving force for the mobilization of contaminants previously 
introduced to surface or subsurface soils. For this reason, determination of precipitation 
recharge rates at the Hanford Site has been the focus of many previous investigations. 
Previous field programs have . been designed to assess precipitation, infiltration, water storage 
changes, and evaporation to evaluate the natural water balance during the recharge process. 
Precipitation recharge values ranging from Oto 10 cm/yr m :::~§:~:1:::y.Wfli:;have been estimated 
from various studies. 

The primary factors affecting precipitation recharge appear to be surface soil type, 
vegetation type, topography, and year-to-year variations in seasonal precipitation. A 
modeling analysis (Smoot et al. 1989) indicated that 68 to 86% of the precipitation falling on 
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a gravel-covered site might infiltrate to a depth greater than 2 m (6 ft). As discussed below, 
various field studies suggest that less than 25 % of the precipitation falling on typical Hanford 
Site soils actually infiltrates to any depth. 

Examples of precipitation recharge studies include: 

• A study by Gee and Heller (1985) described various models used to estimate 
natural recharge rates. Many of the models use a water retention relationship for 
the soil. This relates the suction required to remove (or move) water to its 
dryness (saturation or volumetric moisture content). Two of these have been 
developed by Gee and Heller (1985) for soils in lysimeters on the Hanford Site. 
As an example of available data, the particle size distribution and the water 
retention curves of these two soils are shown in Figure 3-41. Additional data and 
information about possible models for unsaturated flow may be found in Brownell 
et al. (1975), and Rockhold et al. (1990). 

• Moisture contents have been obtained from a number of core-barrel samples in 
the 200 Areas (East and West) and varied from 1 to 18%, with most in the range 
of 2 to 6% (Last et al. 1989). The data appear to indicate zones of increased 
moisture content that could be interpreted as signs of moisture transport. None 
of the boreholes that this study used (for moisture content or other parameters) 
were located in the vicinity of the S Plant Aggregate Area. 

• A lysimeter study reported by Routson and Johnson (1990) was conducted at a 
location 1.6 km south of the 200 East Area. During much of the lysimeters' 13-
year study period between 1972 and 1985, the surface of the lysimeters were 
maintained unvegetated with herbicides. No information regarding the soil types 
in the lysimeters was found. To a precision of +/- 0.2 cm, no downward 
moisture movement was observed in the instruments during periodic neutron­
moisture measurements or as a conclusion of a final soil sample collection and 
moisture content analysis episode. 

• An assessment of precipitation recharge involving the redistribution of mes in 
vadose zone soil also reported by Routson and Johnson (1990). In this study, 
split-spoon soil samples were collected beneath a solid waste burial trench in the 
T Plant Aggregate Area. The trench, apparently located just south and west of 
the 218-W-3AE Burial Ground, received soil containing mes from an unspecified 
spill. eesium-137 was not detected below the bottom of the burial trench. 
However, increased mes activity was observed above the top of the waste fill 
which Routson and Johnson concluded indicated that net negative recharge (loss 
of soil moisture to evapotranspiration) had occurred during the 10-year burial 
period. 
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Sparse Russian thistle was observed at the burial trench area in 1980. Rockhold 
et al. (1990) noted that 137Cs appears to strongly sorb to Hanford Site soils 
indicating that the absence of the radionuclide at depth below the burial trench 
may not support the conclusion that no downward moisture movement occurred. 

• A weighing lysimeter study reported by Rockhold et al. (1990) which was 
conducted at a grassy plot approximately 5 km (3 mi) northwest of the 300 Area. 
The grass test site was located in a broad, shallow topographic depression 
approximately 900 m (2,953 ft) wide, several hundred meters long, trending 
southwest. The area is covered with annual grasses (cheatgrass and bluegrass). 
The upper 3.5 m (11.5 ft) of the soil profile consists of slightly silty to silty sand 
(sandy loam) with an estimated saturated hydraulic conductivity of 9 x 10-3 cm/s. 
Rockhold et al. (1990) estimated that approximately 0.8 cm (0.3 in.) of 
downward moisture movement occurred between July 1987 and June 1988. This 
represents approximately 7% of the total precipitation recorded in that area during 
that time period. 

• A gravel-covered lysimeter study discussed by Rockhold et al. (1990) which was 
conducted at the 622 Area Lysimeter Site, approximately 0.5 km (0.3 mi) east of 
the 200 West Area. Approximately 4 cm (1.6 in.) of downward moisture 
movement was observed in two gravel-covered lysimeters during 1988 and 1989. 
This represented approximately 25 % of the total precipitation recorded in the area 
during the study period. The authors concluded that gravel placed on the soil 
surface reduces evaporation and facilitates precipitation infiltration. 

The drainage (downward moisture movement) observed in these studies may represent 
potential recharge to deeper vadose zone soils and/or the underlying water table. 

3,S,2,3 CPouedwateP Flow, Gret1ndwater flew m the t1neenfined El(ltiifer l:lenee.th the 200 
'Nest Af.ee. is genemlly towB:fcl the north &A.cl east, &Way ffom the gret1nclwe.ter mot1ncl the.t 
he.a been eree.ted by pa.st disehB:fges to the 216 U 10 Pone. Grot1nclwe.ter ele11&t.i:0As in Jt1Ae 
1990 for t:he t1Ae0Afined aquifer in the 200 Areas a.re shown on Figure 3 42 (K&sm et e.l. 
1990). Gmh9.ffl et e.l. (1981) ee.leule.ted horaoAte.l hydmulie gre.dients for the 200 \I/est Afee. 
of 0.QO,! to 0.015 for de.ta eoUeeted ift December 1979. Gre.h9.ffl et al. (1981) estimated the.t 
¥ertiee.l hytlre.ulie gre.clients in t:he uneonfined aquifer ~eeed 10 % in same 9.feM of the 
uAeonfined aquifer. 

• • Ill 
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Natural groundwater inflow to the unconfined aquifer primarily occurs along the 
western boundary of the Hanford Site. Currently, man-made recharge occurs in several 
active waste management units (e.g., the 216-S-101) Ditch, 216-S-25 Crib, and the 216-S-26 
Crib) located within the S Plant Aggregate Areas iii"' the 200 West Area. Historically, much 
greater recharge occurred from a number of waste management units in the 200 Areas. 
Man-made recharge probably substantially exceeds natural precipitation recharge in these 
areas. The unconfined aquifer ultimately discharges to the Columbia River, either near the 
100 Areas, north of the 200 Areas through Gable Gap, or between the 100 Areas and the 300 
Area, east of the 200 Areas. The precise path is strongly dependent on the hydrologic 
conditions in the 200 F.ast Area (Delaney et al. 1991). If recharge in the 200 F.ast Area is 
large, more of the recharge from the 200 West Area is diverted north through Gable Gap 
toward the 100 Areas. Generally, however, the easterly route appears to be more likely for 
recharge from the 200 West Area. 

3.5.2.4 Historical Effects or Operations. Historical effluent disposal at the Hanford Site 
altered previously prevailing groundwater hydraulic gradients and flow directions. Before 
operations at the Hanford Site began in 1944, groundwater flow was generally toward the 
east, and the groundwater hydraulic gradient in the 200 West Area was on the order of 0.001 
(Delaney et al. 1991). Prior to disposing liquid waste to the soil column in the 200 
(Separations) Areas, groundwater elevations in the 200 West Area may have been as much as 
20 m (65 ft) lower in 1944 than at present. As seen in Figure 3-481, a distinct groundwater 
mound is still apparent beneath the 200 West Area. The horizonta(hydraulic gradient is 
expected to iflereese ira'.ll;:and shift to the east as the mound continues to dissipate. 

3.5.3 S Plant Aggregate Area Hydrogeology 

This section presents additional hydrogeologic information identified with specific 
application to the S Plant Aggregate Area. 
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1 3.5.3.1 Hydrostratigraphy. The hydrostratigraphic units of concern beneath the S Plant 
2 Aggregate Area are (1) the Rattlesnake Ridge Interbed, (2) the Elephant Mountain Basalt 
3 Member, (3) the Ringold Formation units A and E, (4) the Plio-Pleistocene unit and early 
4 "Palouse" soil, and (5) the Hanford formation. The hydrogeologic designations for the S 
5 Plant Aggregate Area were determined by examination of borehole logs from Lindsey et al. 
6 (1991) and Chamness et al. (1991) and integration of these data with stratigraphic 
7 correlations from existing reports. For the purposes of the S Plant AAMSR, this discussion 
8 will be limited to the vadose zone and possible perching horizons with the vadose zone 
9 underlying the aggregate area. Additional information on the aquifer systems ift-;.l:;contabed 
10 in the 200 West Groundwater AAMSR. 
11 
12 3.5.3.1.1 Vadose Zone. The vadose zone beneath the S Plant Aggregate Area ranges 
13 in thickness from about 71 m (230 ft) along the northern part of the aggregate area boundary 
~ to 56 m (190 ft) in the vicinity of the 216-S-161 Ditch based on December 1990 
15 groundwater elevation data (Kasza if.Iil@1990): The observed variation in vadose zone 
16 thickness is the result of variable surface topography and the variable elevation of the water 
17, table in the underlying unconfined aquifer. The area of least saturated thickness generally 
18 lies above a groundwater mound identified in the unconfined aquifer southwest and northwest 
19 of the S Plant Building Complex (Figure 3~1)- As discussed in Section 3.5.2.4, the mound 
io apparently originated from historic discharges ·fo the U Pond and 216-S-10 Ditch. 
21 
22 A report regarding the installation of monitoring wells 299-W22-40, -41, -42, and -43, 
23 adjacent to the 216-U-12 Crib (Goodwin 1990) and at the southeastern border of the U Plant 
24 Aggregate ~' provides data which may be applicable to the vadose zone soils in the 
25 S Plant Aggregate Area. The analysis indicates that moisture contents of between less than 
26 1 % and up to 24 % are typically found in these borings and may be typical of the area. Of 
27 the 105 samples analyzed for moisture contents, 86% of them were between 1 and 10%. It 
28 should be noted, however, that this investigation is-f~ii.l~:fflo.~µ'11.l@.n the vicinity of a 
~9 previously active crib, and it is possible that there is··'·some·"Impaci""'of disposal of liquid wastes 
30 on these moisture contents. 
31 
32 Published ve.dose zone hydrat1lie data speeifie to soil samples or substuf~ee e:Kf)lomtions 
33 ad·••ftfteed ift t-he 8 Plftftt Aggregate Area were not fouMl. Hower.·er, oHgoing work by t-he 
34 VlestiHghouse Hftftford Cofflf)ftftY EfWHeAmental Teehftology, Risk ftftd Perfofffiftftee 
35 Assessment groui, to eYaluate 1'9tefltial eotltaminaAt tmftSJ'Oft frem a 1tfOJ'Ose6 faeility ift t-he 
36 L-Ow Level Solid Vhtste Burial Gret:1Ads t:1tili~s soil samples from \I/ell 299 W7 9 eA the 
37 Horth side oft-he 218 \1l 5 Burial Ground ift the Z Plftftt Aggregate Area. The siffltia:rity ift 
38 vadose 2efle :l'roperties te the S PlMt Aggregate Area make this sttitiy ai,plieeble. 1ft this 
39 sttidy, labomtory measured soil moisttire retention eurves were used te estimate ·1aeose 2one 
40 soil hydmulie eoHdueti-tf'ity -.•alues for use ift a numerieal motieling Malysis. The soil sam-ples 
41 useti to i,repare t-he moisture retention euA·es were eolleeteti from t-he refereneed well. A 
42 summary of the moisture eontent Md hydmulie eondueti7t'ity 7t'alues is presetlteti eelow. 
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S~le Depth lJ:i J.leistufe Content 
Meters 'Weight% 

~ ~ 

~ 9:-38 
~ 9:-38 

~ 8:-23 
~ ~ 
~ ~ 

~ 9-:U 

4G:4 8:-23 
4H ~ 

Ce:leule.tee Se.tuftltee 
Hyemul:ie 

Ceneuetivity in em/s 

1.2 X 1~ 

7.0x 1~ 
1.4 x 1~ 

1.3 x 1~ 
1.6 X 1~ 
2.1 X 1~ 

1.1 x 1~ 

3.0x 1~ 
1.9 X 1~ 

3.5.3.1.2 Perched Water Zones. The characteristics, extent and stratigraphic position 
of the Plio-Pleistocene and early "Palouse" soil units in the 200 West Area (see Figures 3-15 
through 3-19, and 3-29 through 3-32) provide conditions for collection and possible 
movement of vadose zone recharge water above the unit. The high cementation--&ftd--/ 
J.IIE!IfflPllH9Y§::lfiEUiflgirelatively gentle (1.~ml) dip to the southwest of the 
Plio-Pleistocene unit indicate the possibility of perched water zones. The Pl:io Pleisteeene is 
e. le.temlly eiseefttiftUOUS fofffle.tioft, lhus ~ehee we.ter Oft this uni:t woule exist enly in 
eerta:ift 8:feas. 

In 1966, perched water was detected at approximately 43 m (140 ft) in Wells 299-W22-
26A and 299-W22-27A, near the 216-S-9 Crib (Plate 3). In more recent years, perched 
water was detected at approximately 38 m (125 ft) in Well 299-W26-11 and at approximately 
45 m (146 ft) in wWell 299-W26-12 both located near the active portion of the 2-t&'fS-lOD. Ditch (Plate 3). ,,,,,,,,i, ,,;,;;,,,,,;:;; ,,,,,,,,, 

Apparently the calcareous cementation in the Plio-Pleistocene produces a significantly 
lower permeability than the overlying soils. The perched water is confined on the top by the 
sle.ek we.ter sequenee llt1Jimmi!!UI~ml:1P..~ .. ~ .~-!!anford formation but can extend up into 
it. The sle.ek we.ter sequenee tiltMfi.fflfflitd ,:U!ffil$.] is a laterally discontinuous unit and thus 
may only permit the development' of perched conditions locally. 

Information about hydraulic properties of the perched water zones is very limited and 
will vary according to how far vertically and in which unit the perched water reaches. 

3.5.3.2 Natural Groundwater Recharge. As discussed in Section 3.3.3, no natural surface 
water bodies exist within the S Plant Aggregate Area. Therefore, the potential for natural 
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groundwater recharge within the S Plant Aggregate Area is limited to precipitation 
infiltration. No precipitation infiltration data were identified with specific reference to the 
S Plant Aggregate Area. However, the amount of precipitation infiltration is likely 
comparable to the range of values identified for various Hanford test sites, i.e., 0 to 
1 o cm10I;tt:::1:::1::::iUtftl. 

As suggested in Section 3.5.2.2, precipitation infiltration rates probably vary with 
respect to location within the S Plant Aggregate Area. Higher infiltration rates are expected 
in unvegetated areas or areas with shallow rooting plants. Higher iHfiHfB:ti:on f'B:tcs B:fe also i1itmt~iii. with gravelly soils exposed at the surface~:ll!t;:~!!1il!~::1ffihffl:::ll! 

3.5.3.3 Groundwater Flow Beneath the S Plant Aggregate Area. Within the S Plant 
Aggregate Area, groundwater flow is generally toward the east, based on December 1990 
Hanford wells groundwater elevation data (DOE/RL 1991) ~ 'i74?1 lill ~lll.EQ):XFigure 3-42). 
Flow is generally very gradual with some influence from the 216-U-10 Pond mound and 
possibly from the 216-S-l0D. Ditch and 216-S-26 Crib. A review of groundwater maps of 
the unconfined aquifer (Kasza et al. 1990) indicates relatively steepet= decreases in 
groundwater elevations iH the northem: l'Ortion ffit~Uy l::m t li§.~jj!ffi~f]i\:ml4!:f:and more gradual 
elevation decreases in the southern portion of the···'agg"reg"aitt "area:'·····...,·w·•·"'··············"' 

3.5.3.4 Historical Effects of Operations. The early period of monitoring (1958 to 1967) 
was characterized as a period of rising water tables. This effect can be attributed to the 
operations of both U Plant (1952 to 1958) and S Plant (1951 to 1967), which contributed 
recharge through siz.able discharges to the cribs in the area. After the shutdown of the 
S Plant in 1967, water levels dropped several feet, through 1973. The return ~to a 
f>le.teett at these earlier wi w.t}levels started in about 1974 that must be attributable to 216-U-
10 Pond discharges, altbougfi" the major contributor to this facility, the 200 \1iest242f.S 
Evaporator, did not go online until 1975. The shutdown of the 200 \Vestgtl.f.$ Evaporator in 
about 1980 had only a minor effect on groundwater tables, but the subsequent 
decommissioning of 216-U-10 Pond in 1984 began a steady decline in water levels that has 
continued through the period of record and is anticipated to continue for the foreseeable 
future until natural groundwater levels (without any effeet of 11.~~µIJl!l!recharge on the 
Hanford Site) are eventually reached. , 

3.6 ENVIRONMENTAL RF.SOURCES 

The Hanford Site is characterized as a cool desert or a shrub-steppe and supports a 
biological community typical of this environment. 
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3 The 200 Areas Plateau is represented by a number of plant, mammal, bird, reptile, 
4 amphibian, and insect species as discussed below. 
5 
6 3.6.1.1 Vegetation of the 200 Areas Plateau. The vegetation of the 200 Areas Plateau is 
7 characterized by native shrub steppe interspersed with large areas of disturbed ground with a 
8 dominant annual grass component. The native stands are classified as an Artemisia 
9 tridentata/ Poa sandbergii - Bromus tectorum community (Rogers and Rickard 1977) meaning 

10 that the dominant shrub is BQig 8$.lgebrush (Artemisia tridentata) and the understory is 
11 dominated by the native Sandberg·;s Bff,luegrass (Poa sandbergil) and the introduced annual 
12 ~heatgrass (Bromus tectorum). Other shrubs that are typically present include Ggray 
13 R:t,abbitbrush (Chrysothamnus nauseosus), Ggreen Rµbbitbrush (C. viscidiflorus), ·stpiny 
14 Hh,opsage (Grayia Spinosa), and occasionally''Ai.rttelope Bl~tterbrush (Pursia tridentata). 
15 Oilier native bunchgrasses that are typically present include BJiottlebrush S§<Iuirreltail 
16 (Sitanion hystrix), Indian R:pcegrass (Oryzopsis hymenoides), ·NQ.eedle-and.iijhread (Stipa 
17 C6ffl6ftl,:':mmm'm.f.4), and Pprairie Jjunegrass (Koleria cristata). Common and,,important 
18 herbaceous···species include ~rpentine cymopteris (Cymopteris terebinthinus), Gg1obemallow 
19 (Spheracea munroana), balsarnroot (Basamorhiza careyana), several Mmilk vetch species 
20 (Astragalus caricinus, A. sclerocarpus, A. succumbens), bJ.;ong-leaf Pp)tlox (Phlox 
21 longifolia), the common ¥f:arrow (Achillea millifolium), Ppale Fjvenfug-primrose (Oenothera 
22 pallida), ~ead-leaf phacelia (Phacelia linearis), and several Bgaisy/PP,eabane S)pecies 
23 (Erigeron poliospermus, E. Filifolius, and E. pumilus). In all, well over 100 plant species 
24 have been documented to occur in native stands on the 200 Areas Plateau. 
25 
26 Disturbed communities on the 200 Areas Plateau are primarily the result of either 
27 mechanical disturbance or range fires. Mechanical disturbance, including construction 
28 activities, soil borrow areas, road clearings, and fire breaks, results in drastic changes to the 
29 plant community. This type of disturbance usually entails a complete loss of soil structure 
30 and total disruption of nutrient cycling. The principle colonizers of mechanically disturbed 
31 areas are the annual weeds Russian !f:thistle (Salsola kalz), Jim Hill ¥ mustard (Sisymbrium 
32 altissimum), and B6,ur-ragweed (Ambrosia acanthicarpa). If no furthi;"disturbance occurs, 
33 the areas will eventually become dominated by cheatgrass. All of these annual weeds are 
34 occasionally found in native stands, but only at relatively low frequencies. 
35 
36 Range fires also have dramatic effects on the overall ecosystem, the most obvious being 
37 the complete removal of Sjagebrush from the community, and the rapid increase in 
38 cheatgrass coverage. Unlike the native grasses, the other important shrubs, and many of the 
39 perennial herbaceous species, S-jagebrush is unable to resprout from rootstocks after being 
40 burned. Therefore, there is no dominant shrub component in burned areas until Sagebrush is 
41 able to become re-established from seed. Burning also opens the community to the invasion 
42 by cheatgrass which is capable of quickly utilizing the nutrients that are released through 
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1 burning. The extensive cover of cheatgrass may then prevent the re-establishment of many 
2 of the native species, including S;~gebrush. The species richness in formerly burned areas is 
3 usually much lower than in native stands, often consisting of only ~heatgrass, Sandberg's 
4 B§luegrass, Russian thistle, and Jim Hill Mi.qustard, with very few other species. 
5 
6 The vegetation in and around the ponds and ditches on the 200 Areas Plateau is 
7 significantly different from that of the surrounding dryland areas. Several tree species are 
8 present, especially ~ttonwood (Populus trichocarpa) and Wffii11ows (Salix spp.). A 
9 number of wetland species area also present including several sedges (Carex spp.), bulrushes 
10 (Scirpus spp.), esattails (Typha latifolia and T. angustifolia), and pond-weeds (Potamogeton 
11 spp.). 
12 
13 3.6.1.2 Plant Species of Concern. The Washington State Department of Natural 
14 Resources, Natural Heritage Program classifies rare plants in the State of Washington in 
5 three different categories, depending on the overall distribution of the taxon and the state of 

. 16 its natural habitat. These categories are: Endangered, which is a "vascular plant taxon in 
17 danger of becoming extinct or extirpated in Washington within the near future if factors 
-18 contributing to its decline continue. Populations of these taxa are at critically low levels or 
19 their habitats have been degraded or depleted to a significant degree"; Threatened, which is a 
20 "vascular plant taxon likely to become endangered within the near future in Washington if 
21 factors contributing to its population decline or habitat degradation or loss continue"; and 
22 Sensitive, which is a taxon that is "vulnerable or declining, and could become endangered or 
23 threatened in the state without active management or removal of threats" (definitions taken 
24 from Washington Department of Ncta:u•e:l Resources 1990). Of concern to the Hanford Site, 
25 there are two Endangered taxa, two Threatened taxa, and at least eleven Sensitive taxa; these 
26 are listed in Table 3-3. All four of the Threatened and Endangered taxa are presently 
'27 candidates for the Federal Endangered Species List. 
28 
29 Of the two Endangered taxa, Persistantsepal Yellowcress is well documented along the 
30 banks of the Columbia River throughout the 100 Areas, it is unlikely to occur in the 200 
31 Areas. The ~ gorthem w ; ormwood lirmfflinl::lf§Rliii:IiittsI:f?ir.4:mfi.!ilis known in the 
32 State of Washington by only two populations, one across from The Dalles, Oregon, and the 
33 other near Beverly, Washington, just north of the Hanford Site. This taxon has not been 
34 found on the Hanford Site, but would probably occur only on rocky areas immediately 
35 adjacent to the Columbia River if it were present. Neither of the Threatened taxa listed in 
36 Table 3-3 have been observed on the Hanford Site. The Columbia Mfp)lk vetch ({i{f.4.&il 
37 pqle.![.iRl:l1s known to be relatively common on the Yakima Firing Range, and has been 
38 documented to occur within 1.6 to 3.2 km (1 to 2 mi) to the west of the Hanford site on both 
39 sides of Umptanum Ridge. This species could occur on the 200 Areas Plateau. Hoover's 
40 ~esert Pparsley J~al!llmil~!lmfillnl):(inhabits the steep talus slopes near Priest Rapids 
41 Dam. Potentially, it could be found on similar slopes on Gable Mountain and Gable Butte, 
42 b.ut has yet to be documented in these areas. 
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Of the Sensitive species, five are inhabitants of aquatic or moist habitats and the other 

iiiiii::~~:t:!~e8!»~~::g• 
Area, in or near the Columbia River. Some of these species could be present in or near 

~r~::r~::~i:::~~~-r~ii~i 
fairly common on Umptanum Ridge and Rattlesnake Ridge, but has also been documented in 
the vicinity of BiJiffll Pond, the 216-A-24 Crib, and 100-H Area. Bristly tWYPtantha 
ta.Jiinmiiijiiwlttl, B{l,warf E@vening-primrose lfiill!W:r4:m8e.l!;pave been found at 
the south end of the White Bluffs, approximately 3.2 km (2 mi) upstream from the 300 Area. 
The Palouse Mfflilk vetch tlttiillislii~li;and ~yote tobacco t\11J«?mqim~t9l 
are not as well documented but are known to inhabit dry sandy areas such as the 200 Areas 
Plateau. 

In addition to the three classifications for species of concern listed above, the Natural 
Heritage Program also maintains a "Monitor" list, which is divided into three groups. Group 
1 consists of taxa in need of further field work before a formal status can be assigned. The 
:J-1ooth-sepal l}{!odder (Cuscuta denticulata) , which has been found in the state of 
Washington only on the Hanford Site is the only taxon in this group that is of concern to 
Hanford operations. This parasitic species has been found in the area west of McGee Ranch. 
Group 2 of the Monitor list includes species with unresolved taxonomic questions. 
Thompson's sandwort (Arenariafranklinii var. thompsoni1) is of concern to Hanford 
operations. However, the representatives of this species in the state of Washington are now 
believed to all be variety franklinii which is not considered particularly rare. Group 3 of the 
Monitor list includes taxa that are either more abundant or less threatened than previously 
believed. There are approximately 15 taxa on the Hanford Site that are included on this list. 

3.6.1.3 Fauna of the 200 Areas Plateau. The mammals, birds, reptiles, amphibians 
inhabiting the 200 Areas Plateau are discussed below. 

3.6.1.3.1 Mammals. The largest mammal occurring on the 200 Areas Plateau is the 
mule deer (Odocoileus hemionus). Although mule deer are much more common to riparian 
sites along the Columbia River they are frequently observed foraging throughout the 200 
Areas. Elk (Cervus elaphus) also occur at Hanford but they have only been observed at the 
Arid Lands Ecology Reserve. Other mammal species common to the 200 Areas include 
badgers (Taxidea taxus), coyotes (Canis latrans) , blacktail jackrabbits (Lepus califomicus), 
Townsend ground squirrels (Spennophilus townsendiz) , Great Basin pocket mice 
(Perognathus parvus), pocket gophers (1homomys talpoides), and deer mice (Peromyscus 
maniculatus) . Badgers are known for their digging capability and have been implicated 
several times for encroaching into inactive burial grounds throughout the 200 Areas. The 
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majority of the badger excavations in the 200 Areas are a result of badgers searching for 
prey (mice and ground squirrels). Coyotes are the principal predators, consuming such prey 
as rodents, insects, rabbits, birds, snakes and liz.ards. The Great Basin pocket mouse is the 
most abundant small mammal, which thrives in sandy soils and lives entirely on seeds from 
native and revegetated plant species. Townsend ground squirrels are not abundant in the 200 
Areas but they have been seen at several different sites. Other small mammals that occur in 
low numbers include the Western harvest mouse (Reithrodontomys megalotis) and the 
Grasshopper mouse (Onychomys leucogaster). Mammals associated more closely with 
buildings anc\ facilities include Nuttall's cottontails (Sylvilagus nuttalliz), house mice (Mus 
musculus), Norway rats (Rattus norvegicus), and some bat species. Bats probably play a 
minor role in the 200 Areas' s ecosystem but no documentation is available on bat populations 
at Hanford. Mammals such as skunks (Mephitis mephitis), raccoons (Procyon lotor), weasels 
(Mustela spp.), porcupines (Erethizon dorsatum), and bobcats (Lynx rufus) have only been 
observed on very few occassions. 

3.6.1.3.2 Birds. Over 235 species of birds have been documented to occur at the 
Hanford Site (Landeen et al. 1991). At least 100 of these species have been observed in the 
200 Areas. The most common passerine birds include starlings (Stumus vulgaris), horned 
larks (Ermophila alpestris), meadowlarks (Stumella neglecta), W,l estern kingbirds (Tyranus 
virticalis), rock doves (Colwnba livia), barn swallows (Hirundo rustica), cliff swallows 
(Hirundo PY"honota), black-billed magpies (Pica pica) and ravens (Corvus corax). Common 
raptors include the Northern harrier (Circus cyaneus), American kestrel (Falco sparvarius), 
and Rfed tailed hawk (Buteo jamaicensis). Swainson's hawks (Buteo swainsoni) sometimes 
nest in the trees located at some of the army bunker sites that were used in the 1940's. 
Golden eagles (Aquila chrysaetos) are observed infrequently. Burrowing owls (Athene 
cunicularia) nest at several locations throughout the 200 Areas. The most common upland 
game birds found in the 200 Areas are California Qquail (Callipepla califomica) and Chukar 
partridge (Alectoris chukar); however, Ring-necked pheasants (Phasianus colchicus) and 
Ggray partridge (Penx perdix) may be found in limited numbers. The only native game bird 
common to the 200 Areas Plateau is the Mffiourning dove (Zenaida macr~ra) which 
migrates south each fall. Other species of ·note which nest in undisturbed °sagebrush habitats 
in the 200 Areas include 8$3.ge sparrows (Amphispiza bellz), and I:iloggerhead. shrikes (Lanius 

~... ••• ,x 

ludovicianus). Long-billed eiurlews (Numenius americanus) also use the sagebrush areas 
and revegetated burial grounds for nesting and foraging. 

Waterfowl and aquatic birds inhabit ~llltMI Pond and other areas where there is 
running or standing water. However many ·ofihe·se areas such as 216-A-29 Ditch are 
becoming more scarce due to stabili7.ation and remedial action cleanup activities. Aquatic 
birds and waterfowl common to B PoAe lll6.fB.f3mtfo.iidfon a seasonal basis include Canada 

.:.x w.:::x:::::::::::::::::::::::$:::::::::::::::0:::::x::::::0:::: .... ,.-:::: 

Ggeese (Branta canadensis), American coot (Fulica americana), MfWtl}ard (Anas 
platyrhynchos), Rfuddy duck (Oxyurajamaicensis), Rfedhead (Aythya americana), 
Bljufflehead (Bucephala albeola) and Ggreat blue heron (Ardea herodius). - ... 
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3.6.1.3.3 Reptiles and Amphibians. Common reptiles include gopher snakes 
(Pituophis melanoleucus) and sideblotched lizards (Uta stansburiana). Other reptiles and 
amphibians which are infrequently observed include sagebrush lizards (Sceloporus graciosus), 
horned toads (Phryosoma douglassi), western spadefoot toads (Scaphiopus intennontana) 
yellow-bellied racer (Coluber constrictor), Pacific rattlesnake (Crotalus viridis), and striped 
whipsnake (Masticophis taeniatus). Both lizards and snakes are prey items of mammalian and 
avian predators. 

3.6.1.3.4 Insects. There are hundreds of insect species which inhabit the 200 Areas. 
Two of the most common groups of insects include several species of darkling beetles and 
grasshoppers. Harvester ants are also common and have been implicated in the uptake of 
radionuclides from some of the burial grounds in fll!i:200 East Area. Harvester ants have the 
ability to excavate and bring up material from as far'°.down as 4.6 to 6.1 m (15 to 20 ft). 
Other major groups of insects include bees, butterflies and scarab beetles. Insects impact the 
surrounding plant community as well as serving as the prey base for many species of birds, 
reptiles and mammals. 

3.6.1.4 Wildlife Species of Concern. Some animals which inhabit the Hanford Site have 
been given special status designations by the state and federal government. Some of these 
designations include state and federal threatened and endangered species, federal candidate, 
state monitor, state sensitive, and state candidate species. Species listed in Table 3-4 as state 
and\or federal threatened and endangered such as the bald eagle (Haliaeetus leucocephalus), 
peregrine falcon (Falco peregrinus), American white pelican (Pelecanus erythroryhnchos), 
ferruginous hawk (Buteo regalis), and sandhill crane (Grus canadensis) do not inhabit the 
200 Areas. The bald eagle and American white pelican utilize the Columbia River and 
associated habitats for roosting and feeding. Peregrine falcons and sandhill cranes fly over 
the Hanford Site during migration. Ferruginous hawks nest on the Hanford Site but nesting 
has not been documented for this species on the 200 Areas Plateau. Other species listed in 
Table 3-4 as state and\or federal candidates and state monitor species such as burrowing 
owls, Gi,reat B§lue HJierons, PP,rairie falcons (Falco mexicanus), Spge sparrows, and 

.. .... ... ...! .. , .. 

f4oggerhead shrikes are not uncommon to the 200 Areas Plateau. 

3.6.2 Land Use 

The 2:02 S Bttilding was eenstmeted eetween J.lny 1950 8:ftd Attgttst 1951. (}peftltiens 
eentiettee H~rtrugh July 1967, wheft the ple:nt w~ shut dewft. An 8:ftalytiee:l lneeftltery 
(2:22: S) fteaf the faeility is still epeftlting. This lneemtery suppMts B Pl8:ftt eperatiefts Md 
performs rese&:fch e:nd devclepmeftt ift support ef waste me:nngemeftt e:nd ew,ifenmefttal 
ceR:t.Fel epemtieR:s. PlEUe 1 depiets the geRCftll loeatieR: ef fueilities diseussed ift this Fepert. 
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Nttfflef8l:IS teeh.'1i(tl:les hS:t•e beeft efflployed at the H&:Hfufd Site te stofe &:Hd dispose the 
large ftl:l&:Htities ef liqttid waste geRemted dttriAg site epeFEltiea. Twe eemmea methoos 1:1sed 
were e11ape:fflti:eR/.iBfiltmtioft poads Md ttadefgretmd stemge t-aftks. There were epemtieRal 
J'fObleffls assoeiated with both methoos. Waste mWffli2&tioR by fur-eed e11apo:fflti:oft was also 
efflf'leyed at the site. 

There are tMee fflain types ef 1:1RdergreuRd lifil:lid disposal faeilities at the HBBfufd Site; 
eribs, tfeRches, Md ffeReh dftllfls. Large qt.Hlfttities of li(tl:lid waste were disposed .iB 
iftjeetioR wells (geRef&:lly refeffed te as re·,erse wells in site reeofds) Bftd buried Sl:lfflf'S 
(referred te as eribs ift site i=eeefds). Smee 1950, efib facilities ha11e beea eeastfl:lcted ifl the 
200 Afee. at llaflfefd Site. Cribs are esseRtially a high ·1ott1ffle li(tl:lid dispefsioR systefft -
efee.ted by fJ:lling the bottofft half of a exeai,atiea (less than 30 fft E98 ft] deep) with ·1ery 
eoMse gf&ftttlM fflaterial Sl:lffOURdiflg a distri:btttioft systefft of perotts elay pipe. This fftateri:al 
is thea eei.1er-ed with fiaef gmmed soil. TfCaches are long, ft0:ff0W, 1:1alifted, shallew 
exCS:'latioRs (abottt 3 fft [10 ft] deep) ttsed fef disposal of lifflited (tl:lantities of fftaterial, 
deposited 0·1er a short perioo of tiffte, Md they Me baekftlled aftef ttse. TfeRehes are 
eofflfftORly used fef the disposal of high salt waste of waste eofttaiRiRg cofflplexed 
mdioa1:1clides. Preach drains, which are ee11er-ed or buried gffl•1el filled eaeaseffleftts with. 
epeR bolteffls, are sifflilM te cribs .iB stfl:lctl:lre b1:1t fft1:1ch sfflallef .iB si2e (gcaemlly less thBB 1 
fft [3 ft] ift dill:ffletef). FreRch drains Me ttsed to dispose of sfftall ·1olt1ffle Md geRemlly low 
le11el waste. 

There were Se11Cffll eofftffl:0ft fftethods fef tmAspoffiRg li(tl:lid waste aeress the site; these 
iftelt:1de ditches, ttadergreuRd Md abo•1egreuad p~es, &:Hd tfl:leks. The waste ffl:9.fl&geffleRt 
ttflits discttssed in this report Ro longer ha11e abo•1egfot1nd f'ipelines to thefft. The ditehes are 
addressed. b1:1t the aiaeliBes are aet saeeifieal1•1 Elise1:1ssed as aotential waste 1:1Aits. 

t.~~•r11~11111illlllm• 11r.11•1111•11,, 
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Only one surface water facility exists in the S Plant Aggregate Area. The 216-S-lctg 
Ditch is a manmade structure constructed in 1952 to dispose liquid effluents from the S Plant 
Building Complex (WHC 1990b). This waste site is located 427 m (1,470 ft) southwest of 
the S Plant and was recently deactivated. In the past, discharges were received from 202-S 
floor drains, funnels, process vessel cooling water, and chemical sewer lines and drains from 
the 241-S Tank Farm, 211-S Station, and 276 Building. Until 1965, the unit received 
chemical sewer waste from the S Plant and overflow from the 2901-S-901 Water Tower. 
Since October 1984, the unit has been used as a trench because the 216-S-lQP pond was 
stabilized. No dangerous wastes have been discharged to this unit since February 1987. 
This unit is unlined and a portion remains uncovered. It has been partially stabilized. In the 
portion of the unit that has not been stabilized, there is approximately 1 ft of standing water 
with cattails growing in it. Water from the 216-S-1QJ;1: Ditch has apparently never been used 
for any purpose. w.•.-

There Me fte demestie groundwalef Sepf>ly wells withift the eeuftd&ry ef the S PlaBt 
Aggregate Area. The ftearest fef)Orted demestie groundwater wells te the seuth:east 
(geAemlly dewftgmdient) &re at the Fast Flu~ Test Facility (Figure 3 1) leeeted e¥er 32 km 

3.7 HUMAN RESOURCES 

The environmental conditions at the S Plant Aggregate Area must be evaluated in 
relationship to the surrounding population centers and other human resources. A very brief 
summary of demography, archaeology, historical resources, and community involvement is 
given below. 
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1 3.7.1 Demography 
2 
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3 There are no residences on the Hanford Site. The nearest inhabited residences are 
4 farm homes on land located 23 km (14 mi) north of the S Plant Aggregate Area. There are 
5 approximately 2S8ifmJ. ,OOO people living within a 80 km (50 mi) radius of the 200 Areas 
6 Plateau. The primary population centers are the cities of Richland, Kennewick, and Pasco, 
7 located southeast of the Hanford Site, Prosser to the south, Sunnyside to the southwest, and 
8 Benton City to the southeast. 
9 
10 
11 3.7.2 Archaeology 
12 
13 An archaeologic survey has been conducted of undeveloped portions of the 200 West 
14 Area by the Hanford Cultural Resources Laboratory. Isolated artifacts and sites of interest 
15 were identified in the 200 West Area but not within the S Plant Aggregate Area. The closest 
16 site of interest is the remains of the White Bluffs Road, located approximately 1.6 km (1 mi) 
~7 northwest of the aggregate area, which was previously an Indian trail. 
18 

-19 
0 3.7.3 Historical Resources 

21 
22 The only historic site in 200 West Area is the old White Bluffs freight road which 
23 crosses diagonally through the \'teWtyJll!NY=m::l\rii. This site is not considered to be 
24 eligible for the National Register. ' "' ' 

·25 
26 
27 3.7.4 Community Involvement 
28 
.29 A Community Relations Plan ~logy et al. 1989) has been developed for the 
·30 Hanford Site Environmental Restoration Program which includes any potentially affected 
31 community with respect to the S Plant AAMSR. The ~ fti.!nµffiJyl::R~iitffli(Riffl 
32 includes a discussion on analysis of key community concerns and perceptions regarding the 
33 project, along with a list of all interested parties. 
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Figure 3-2. Divisions of the Columbia Intermontane Province 
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Unit Abbreviations 

He Upper Coarse Unit, Hanford Formation 
Hf Lower Fine Unit, Hanford Formation 
EP Early "Palouse" Soil 
PP Plio-Pleistocene Unit 
UR Upper Unit, Ringold Formation 
E Gravel Unit E, Ringold Formation 
LM Lower Mud Sequence, Ringold Formation 
A Gravel Unit A, Ringold Formation 

Symbols 

--?-- Formational Contact, ? Where Inferred 

- · -?- Unit Contact, ? Where Inferred 

-

NOTES: 

Major Facies Contact 

Pedogenic Calcium Carbonate 
Paleosols 

Ringold Clast Supported Gravels 

Open Framework Hanford Gravels 

Laminated Muds 

Basalt 

1. Ref er to Figure 3-14 for cross section locations and 
designation. Cross sections presented on Figures 
3-16 through 3-19. 

2. Figures based on Lindsey et al. 1991 and Airhart et al. 1990. 

3. Units predominantly consisting of Sand ore indicated by 
blank spaces. 

Figure 3-15. Legend for Cross-Sections. 
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Figure 3-18. Geologic Cross-Section - C-C'. 
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Figure 3-19. Geologic Cross-Section - D-D'. 
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Figure 3-22. Structure Map of the Ringold Gravel Unit A. 
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Figure 3-23. Isopach Map of the Ringold Lower Mud Unit. 
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Figure 3-24. Structure Map of the Ringold Lower Mud Unit. 

0 100 250 500 

I I I I 
Scole In Meters 

0 1000 2000 

l111il111il 
ScQle In r ee t 

NP 2 Not Pr•s•nt 

Contour In1:•rvol z JO Feet 

splont/3-24 

8 
i~ 
ix, \0 -I 
~ 



w 
"Tl 

I 
N 
VI 

0, 

.S 
:5 
"-
0 
z 

46000 

44000 

42000 

40000 

38000 

36000 

34000 

32000 

-86000 

200 West Area 

291 
DH2 :o- 84) 

J15 285 ~ 

DH21(J7-84) 
~ J7~112 

r 
I 
i 

-84000 -82000 

) ... ~ 

275 . 
271 WI 1- 2 . 

0H6(W11 - 26) 

U Pl 

J 

JS-78 

i __ J 

-80000 - 78000 -76000 - 74000 - 72000 -70000 
Easting 

Figure 3-25. Isopach Map of the Ringold Gravel Unit E. 

0 100 250 500 

I I I I 
Scnle In Meti.rs 

0 1000 2000 

I I I I I I I II ii 
Scnle ln Feet 

NP: Not Present 

Contour lnt•rvQl s 20 f'••t 

splant/3-25 



w 0, 

1-Tf .s 
I :5 N ... 

O'I 0 
z 

46000 

44000 

42000 

40000 

38000 

36000 

34000 

32000 

- 86000 

b 
200 West Area 

27 

528 

-84000 - 82000 -80000 

2 

- 78000 
Easting 

-76000 

) 

-74000 -72000 -70000 

Figure 3-26. Structure Map of the Ringold Gravel Unit E. 
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Figure 3-27. Isopach Map of the Upper Ringold Formation. 
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Figure 3-28. Structure Map of the Upper Ringold Formation. 
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Figure 3-29. Isopach Map of the Plio-Pleistocene Unit. 
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Figure 3-30. Structure Map of the Plio-Pleistocene Unit. 
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Figure 3-32. Structure Map of the Early "Palouse" Soils. 

0 100 250 500 

I I I I 

0 1000 2000 

l111il111il 
Scc,le In Feet 

NP~ Not Pr~s•nt 

ContOlM"' Jnt•rvnl a 10 f•eo-t 

splont/3-32 

8 a~ 
t,:j\O -I 
~ 



w c,, 
"r1 .!:: 
I .c w +' w ... 

0 
z 

46000 

44000 

42000 

40000 

38000 

36000 

34000 

32000 

- 86000 

) 
50 

56 

-84000 -82000 - 80000 

) 

N~ NP 

NP 

- 78000 
Easting 

2 

-76000 - 74000 - 72000 -70000 

0 100 250 500 

I I I I 

0 1000 2000 

l111il1111I 
Sc11te In Feet 

NP 2 Not Prpspnt 

Contour Jnt•rvol s 20 f PIPt 

• 

Figure 3-33. Isopach Map of the Lower Fine-Grained Unit of the Hanford Formation. 
splont/3-33 

8 
i~ 
t;Jj \0 -~ 



w 
~ 
I w 

""' 

c,, 

-~ 
-E 
\... 
0 
z 

46000 

44000 

42000 

40000 

38000 

36000 

34000 

32000 

-86000 -84000 - 82000 -80000 

') 

- 78000 
Easting 

J 2 7 

- 76000 -74000 - 72000 

( 

-70000 

0 100 250 500 

I I I I 
ScQle In MPtt!rs 

0 1000 2000 

l111il1111I 
Scole In Feet 

NP= Not Pres•nt 

Contour- JntervQl = 20 feet 

splont/3- 34 
Figure 3-34. Structure Map of the Lower Fine-Grained Unit of the Hanford Formation. 

8 
i~ 
~'° -I 
~ 



I.lo) a, 
"Tl -~ 
I .c 

I.lo) ..., ... 
VI a 

z 

46000 

44000 

42000 

40000 

38000 

36000 

34000 

32000 

-86000 

635 

-84000 

i ............ 
' ' ! S Plant AA 

' 
- 82000 -80000 - 78000 

Easting 

-76000 

700 --

T Plant AA 

711 

0 

-74000 - 72000 - 70000 

Figure 3-35. Structure Map of the Silt-Dominated Fades 
(Slackwater) of the Hanford Formation. 

0 100 250 500 

II I I 
Scale In Meters 

0 1000 2000 

I I I I ii I I I ii 
Scale In feet 

NP: Not p,-.psent 

Contou,.. JntPrval • 10 feet 

splont/3- 35 

~ i~ 
t,::j \0 ..... 

I 

~ 



w 
~ 
I w 
°' 

c,, 
-~ 
:5 
'-
0 z 

46000 

44000 

42000 

40000 

38000 

36000 

34000 

32000 

- 86000 - 84000 -82000 -80000 - 78000 
Easting 

) ) 

- 76000 - 7 4000 - 72000 - 70000 

0 100 250 500 

I I I I 

0 1000 2000 

l111il1111I 
Scc,le In r eet 

NP c Not Pr~s•nt 

Contour [ntiprvol = 25 fef't 

Figure 3-36. Isopach Map of the Upper Coarse-Grained Unit of the Hanford Formation. 
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Figure 3-37. Structure Map of the Upper Coarse-Grained Unit of the Hanford Formation. 
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Table 3-1. Hydraulic Parameters for Various Areas and Geologic Units 

at the Hanford Site. 

Location 

Pasco Basin 

100 Area 

200 Areas 

200 West Area 

Slug Tests at 216-U-12 
Crib 

300 Area 

300 Area 

1100 Area 

1100 Area 

WHC(SPLANT)/9-11-92/03133T 

Interval tested 

Hanford formation 
Ringold Formation 

UnitE 
Ringold Formation 

Unit A 

Ringold Formation Unit E 

Hanford formation 
Ringold Formation 

Unit E 
Ringold Formation 

UnitA 

Ringold Formation 
UnitE 

Ringold Formation 
Unit A 

Lower Ringold 
laboratory 

Upper Ringold 

Hanford Formation 

Ringold Formation 

Ringold Formation 
Units C/B 

Ringold Formation 
Overbank Deposits 

3T-1 

Hydraulic conductivity (m/day) 

150 - 6,200 
6 - 180 

0.03 - 3 

9 - 395 

610 - 3,050 
2.7 - 70 

0.3 - 3.6 

0.02 - 61 

0.5 - 1.2 

9 X 10-6 - 2.4 X 10-5 

2.4 - 13 

3,350 - 15,250 

0.58 - 3,050 

0.09 -1.5 

2.4 X 104 

0.03 
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Table 3-2. Summary of Reported Hydraulic Conductivity Values for 
Hanford Site Vadose Zone Sediments. 

Reported Hydraulic 
Conductivity Value Reported Geologic Test Area or Measurement 

or Range of Water Content Unit or Sampling Method or Basis 
Values in emfs Volume Percent Sediment Type Location for Reported Value 

6.7 X 10"7 10 Sand 200 Area Lysimeter Soil 
Experiments 

1.7 X 10-8 7 

1.7 X 10"9 5.5 

1.7 X lQ•IO 5 

1.3 X 10"11 4.3 

2.6 X 10"3 31 Sandy soil reported Unsaturated 
as "typical or many column studies. 

5 .7 X 10"" (sat) 56 
surface materials at 
the Hanford Site. " 

6.3 X 10·11 2.9 Near-surface soils 2-km south of K estimates using 
200 East Area water retention ' 

2.2 X 10"11 2.8 curve data. 

5.40 X 10"8 8.3 Sandy fill excavated Buried Waste Laboratory steady-
from near-surface Test Facility state flux 

9.78 X 10-3 (sat) 42.2 soil (Hanford (BWTF): 300 measurements . 
formation) with 1.27- North Area 

8.4 X 10"3 (sat, na cm particle size Burial Grounds 
arithmetic mean of fraction screened out. 
four measurements) 

8 X 10"8 11 na BWTF: Unsteady drainage-
Southeast flux field 

4 x 10·3 (Southeast 26 na Caisson, and measurements. 
Caisson North Caisson 

1 X 10-8 10 na 

1 x 10-2 (North 29 na 
Caisson) 

4.5 x 10·3 (arithmetic Field Saturation na BWTF North Guelph 
mean of 15 Caisson and permeameter field 
measurements) area north of measurements 

caisson 

WHC(SPLANT)/9-11-92/03133T 

3T-2a 



~ -

C 

DOE'RL-91-60 
Draft B 

Table 3-2. Summary of Reported Hydraulic Conductivity Values for 
Hanford Site Vadose Zone Sediments. 

Reported Hydraulic 
Conductivity Value 

or Range of Water Content 
Values in emfs Volume Percent 

1 x 10-3 (Upper Soil, Field Saturation 
arithmetic mean of 7 
measurements) 

9. 2 x 10-3 (Lower Field Saturation 
Soil, arithmetic mean 
of 4 measurements) 

8 X 10-7 16 

9 X 104 40 

9 x la4 (arithmetic Field Saturation 
mean of 9 
measurements 

5 X 10'3 (sat) 50 

1 X 10·3 (sat) 50 

5 x 104 (sat) 40 

1 x lQ-4 (sat) 40 

5 x 10-5 (sat) 40 

1.2 x 10·5 (sat) 19.6 to 18.9 

6.7 X 10-6 to 2.8 X 37 .6 to 41.4 
10-1 (sat) 

1. 10 X 10-3 (sat) 18.3 to 21 

1.80 X lQ-4 to 3.00 X 24 to 25 
104 (sat) 

Notes: 

na - Not identified in source. 
sat - Value for saturated soil. 

Reported Geologic Test Area or 
Unit or Sampling 

Sediment Type Location 

Loam sand over sand Grass Site; 3 
kmofBWTF 

na 

Loam to sandy loam McGee 
Ranch:NW of 
200 West Area 
on State Rt. 
240 

na 

Sand, Gravel Sediment types 
are idealized to 

Coarse Sand represent 
stratigraphic 

Fine Sand layers 
commonly 

Sand, Silt encountered 
below 200 

Caliche Areas liquid 
disposal sites. 

Hanford formation Well 299-W7-
9, 218-W-5 

Early "Palouse" Soils Burial Ground 

Upper Ringold 

Middle Ringold 

field saturation - Equilibrium water content after several days of gravity drainage. 
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Measurement 
Method or Basis 

for Reported Value 

Guelph 
permeameter field 
measurements 

Unsteady drainage-
flux field 
measurements. 

Guelph 
permeameter field 
measurements. 

K.., values derived 
from idealized 
moisture content 
curves. 

van Genuchten 
equation fitted to 
moisture 
characteristic 
curves for Well 
299-W7 -9 soil 
samples 
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Table 3-3. Endangered, Threatened, and Sensitive Plant Species Reported On or Near the 
Hanford Site. 

Scientific Name Common Name Family Washington 
State Status 

Rorippa columbia~ Suksd. Persistantsepal Brassicaceae Endangered 
ex Howell Y ellowcress 

Artemesia campestris L ssp. Northern Asteraceae Endangered 
borealis (Pall.) Hall & Clem. Wormwood 
var. wormskioldiia1 (Bess.) 
Cronq. 

Astragulus columbian~ Columbia Milk Fabaceae Threatened 
Bameby Vetch 

Lomatium tuberosuma1 Hoover' s Desert- Apiaceae Threatened 
Hoover Parsley 

Astragalus arrectus Gray Palouse Milk Vetch Fabaceae Sensitive 

Collinsia sparsiflora Few-Flowered Scrophulariaceae Sensitive 
Fisch.&Mey. var bruciae Collinsia 
(Jones) Newsom 

• Cryptantha interrupta Bristly Cryptantha Boraginaceae Sensitive 
(Greene)Pays. 

Cryptantha leucophaea Gray Cryptantha Boraginaceae Sensitive 
Dougl. Pays 

Erigeron piperianus Cronq. Piper's Daisy Asteraceae Sensitive 

Carex densa L.H. Bailey Dense Sedge Cyperaceae Sensitive 

Cyperus rivularis Kunth Shining Flatsedge Cyperaceae Sensitive 

Limosella acaulis Southern Mudwort Scrophulariaceae Sensitive 
Ses.&Moc. 

Lindemia anagallidea False-pimpernel Scrophulariaceae Sensitive 
(Michx. )Pennell 

Nicotiana attenuata Torr. Coyote Tobacco Solanaceae Sensitive 

Oenothera pygmaea Dougl. Dwarf Evening- Onagraceae Sensitive 
Primrose 

a/ Indicates candidates on the 1991 Federal Register, Notice of Review. 

WHC(SPLANT)/9-11-92/03133T 

3T-3 

' 



DOFJRL-91-60 
Draft B 

Table 3-4. Federal and State Classifications of Animals that Could Occur on the 200 
Areas Plateau. 

-

Common Name 

Peregrine Falcon (Falco peregrinus) 

Sandhill Crane (Grus canadensis) 

Bald Eagle (Haliaeetus leucocephalus) 

Ferruginous Hawk (Buteo regalis) 

Swainson' s Hawk (Buteo swainsoni) 

Golden Eagle (Aquila chrysaetos) 

Burrowing Owl (Athene cuniculuria) 

Loggerhead Shrike (Lanius 
lucovicianus) 

Sage Sparrow (Amphispiza belli) 

Great Blue Heron (Casmerodius 
albus) 

Merlin (Falco columbarius) 

Prairie Falcon (Falco mexicanus) 

Long-billed Curlew (Numenius 
americanus) 

Striped Whipsnake (Masticophis 
taeniatus 

FE - Federal Endangered 
~ FT - Federal Threatened 

FC2 - Federal Candidate 
SE - State Endangered 
ST - State Threatened 
SC - State Candidate 
SM - State Monitor 

Status Federal 

FE 

FT 

FC2 

FC2 

State 

SE 

SE 

ST 

ST 

SC 

SC 

SC 

SC 

SC 

SM 

SM 

SM 

SM 

SC 

Above information taken from Washington Department of Wildlife June 1991. Species of Concern in 
Washington. 
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4.0 PRELIMINARY CONCEPTUAL SffE MODEL 

Section 4.1 presents the chemical and radiological data that ft.fC available for each waste 
management unit. These chemical data, along with physical descriptions of the waste 
management units (Section 2.0) and descriptions of the surrounding environment (Section 
3.0) are evaluated in Sections 4.2 and 5.0 in order to qualitatively assess the potential 
impacts of the contamination to human health and to the environment. The quality and 
sufficiency of the existing data are assessed in Section 8.0. This information is also used to 
identify iiffiB applicable or relevant and appropriate requirements (ARARs) (Section 6.0). 
Contamiiiandnf6rmation is assessed in Section 7. 0 to provide a basis for selecting 
technologies which can be implemented at the sites l,ffi~~-

Contaminants the:t ft.fC released into the environment at a waste management unit or 
unplanned release site may migrate from the point of release into other types of media. The 
potentially site speeifie dftta if.t~@.ii m.'~mJ.it in the S Plant Aggregate Area include surface 
soil, surface water, vadose zone-·soil .·ancfi,erched groundwater, air, and biota. The media 
that ft.fC affected at a specific site 4:ffil i'!will depend upon the quantities, chemical and physical 
properties of the material that was .. released, and the subsequent ffite history. The potentially 
affected media at each waste management unit or unplanned release site are listed in Table 
4-1 for radionuclide contamination and Table 4-2 for chemical contamination. 

4 1 N" ~URE """m EX~ g~ ~tQ"-i~t :=:::.a::~T:fi '<n'ts·-- :~~')coNTAMINATION .½. &~ 1.a.. ~~V::J.:t::J.i:,::::it:Sl=,U.:=:O.:\J.: - .:l::~~:::1:~:::: 
-···················•·-;•··················································•·······•···•······························································-·.·.·.·-·-·-· 

There are two major types ~!!gg§~:::pf chemical and radiological data available for the 
S Plant Aggregate Area: site-spedfic .. data .. that ft.fC applicable to individual waste 
management units and unplanned releases; and area-wide environmental data that are useful 
in characterizing regional contamination trends. 

Some of the waste management units and unplanned releases have been the subject of 
chemical and radiological studies in the past. However, most of these studies were limited in 
scope and did not provide a comprehensive analysis of the character and distribution of the 

iii~m;t,1i~1~il.i.lmB~c=s ~~=;:0!~~!~~:~ ::::o~~~ailable 
surveys, external radiation monitoring, soil and sediment sampling, biota sampling, borehole 
geophysics, and groundwater sampling. 

Table 4-3 summarizes the types of unit-specific data for each of the waste management 
units. It should be emphasized that the table only summarizes what types of data are 
available~: it does not indicate the sufficiency of the data, either in terms of quality or 
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'Reported mEred we:ste iw,eetory de:ta e:re B:'1B::il:e:ble for 117 of the 125 we:ste 
mMagemeat units. These de:ta h9:71e beea compiled ffOm the we:ste iftforme:tioa de:ta system 
(WIDS) m11eatory sheets (WHC 1991a). The iiweetory date: e:re presented m ,1\ppeftdix A.1. 
Te:ble 2 2 preseats e: list of chemice:ls ideatified as poteatie:lly preseat iB the S PlB:Bt 
Aggrege:te Area. septlffltioft process B:Bd le:bomtory waste stree:ms. The list docs aot 
aecesse:rily mclude we:stes that may hB:'1e origine:ted in the S PlMt Aggrege:te Area: or other 
e:ree:s of the Hanford Site. This list should be adequate for ideatifyiftg the majority of 
eoaffi:IH:inflfl:ts poteatie:lly preseat ,m S Plaftt we:ste disposal uftits. Chemice:ls ideatified as 
"Used in le:bomtory" would hB:'t'e beea preseat in much sme:ller quB:Btities thB:B process 
ehemice:ls; however, beeause the le:bomtory has eoetiftued to opemte siftce the S Plflfl:t 
operatioas ceased in 1967, laboratory chemice:ls may be more rekwant in areas where 
disposal opemtioas e:re oagoing. The ave:ile:ble site specific informatioa is summe:rized for 
ee:ch indi1lidue:l waste mB:Bagemeat unit or uaple:r..t1:ed release in Sectioas 4 .1 . 2 th:rough 
4.1.2 .8. 

In addition to these 5ittrpiffl-specific data, there are area-wide data the:t e:re not directly 
applicable to any waste manag.ement unit within the S Plant Aggregate Area. The most 
important sources of this general environmental data are quarterly and annual environmental 
surveillance reports published by Westinghouse Hanford. There are also area-wide 
geophysical data available that include gravity, magnetic, magnetotelluric, seismic refraction;~ 
and seismic reflection surveys (DOE 198&1) . However, these studies are not useful for ·· 
characterizing the extent of chemical and radionuclide contamination and so are not presented 
in Section 4.0. These data are discussed in more detail in Section 8.1.2. 

The most recent environmental monitoring of the Hanford Site was conducted by the 

m1mi:::11rm1m::mm1itnrnFNL}ImtB1::11:::m~lf!!il.l and Westinghouse Hanford. 
However, most of the data that e:re applicable to the S Plant Aggregate Area have been 
published by Westinghouse Hanford. The Third ltlt::;Quarterly Environmental Radiological 
Survey Summary Reports (Huckfeldt 1991i.l :::1~1.:1r··w·ere reviewed during the current study, 
as well as four of the last six annually publishecf'eiivironmental surveillance reports (Elder et 
al. 1986, 1987, 1988, 1989; Schmidt et al. 1990, ~ {~). The quarterly reports only 
contain surface radiological survey results. The annual ·reports describe several different 
sampling and survey programs including surface soil sampling, external radiation 
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measurements , biota sampling, air sampling, surface water sampling, groundwater sampling, 
and radiological surveys. 

Air, soil, surface water, and biota samples were collected each year at the same 
locations within the 200 West Area. External radiation measurements were also taken 
annually at several locations. Until 1990, few of the sample locations were directly 
associated with any of the identified waste management units and so most of this information 
is only useful in characterizing area-wide trends. In 1990, however, new sampling locations 
were established that are near areas of known surface contamination. Currently, only 
external radiation data are available for these new sample locations. Both the new and old 
sampling locations are shown on Plate 3. 

Section 4.1 describes available data regarding known and suspected contamination in 
the S Plant Aggregate Area on a media-specific basis (air, surface soil and biota, and vadose 
zone soil). The text summarizes sources of chemical and radiological sampling information. 
Section 4.1.1 presents data on a media-specific basis. Section 4.1.1.1 describes results of--&B 
aerial gftfflmll my mdiatiee. survey. :lll• llliwfflt~:::llp~g]llffl:fflf:\ Section 4.1.l.2 _~t:1.~ ... 
exposure rates fFom atemal radiatiee. measurements at seleeted grid loeatien~gp§M 
!9Eli!:i:l;~::a - Section 4.1.1.3 presents results of llH" quality 11,i:faYiiffi :lsampiliig-elltft. 
Smfaee soil data are deserieed m. Seetien 4 .1.1. 4. R-esuks of surface wateF SllHlpliBg ere 
presee.ted ie. Seetiee. 4.1.1.5 . Results of vegetation and other biota sample analyses are 
presented in Section 4.1.1.~. Available vadose zone sampling data are presented in Section 
4 .1.1.-'.7$. Section 4 .1.1. 1,$ also discusses evidence for contamination migration within the 
vadose ·zone to the unconfmed aquifer underlying the site. Additional assessment of the 
nature and extent of groundwater contamination is presented in the 200 West §liilllir 
Aggregate Area Management Study Reports (AAMSR). 

To supplement available radiological and chemical analytical data, historical waste 
inventory information for the S Plant Aggregate Area Waste Management Units were also 
included in the evaluation of known and suspected contaminants. Historical waste inventory 
data are detailed in Section 2.0 of this report (Tables 2-2 and 2-3). As discussed in 
Section 2.0 , the compilation is based on supporting data from the ~,~:JixiDIIY llil 
!ltiilll(WIDS) (WHC 1991a) and the Hanford Inactive Site Survey li!§fDatabase]\ffliB 
)9,$.p): Waste management units with &¥ailable waste iw1entoey data Eire identified in the 
followiag seetioe.s aeeoroing to the nature of documented Of suspected contamination. 

Available data were reviewed to assess whether air, surface soil, vadose zone soil, or 
groundwater was potentially impacted be-<§jiwaste handling activities at each S Plant 
Aggregate Area waste management unit. Table 44:f summarizes available information 
regarding known or suspected radionuclide contamination at the S Plant Aggregate Area. 
Table 4--3:Z summarizes available information regarding known and suspected organic llftd 

... ::::: ,:: ::::::::::::::::'.:\J~ontamination. In Tables 4--2i[ and 4• ! waste management 
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units are arranged by physical type (cribs, burial grounds, unplanned releases, etc.). Entries I 
in the tables identify known or suspected releases based on available sampling information or 
historical waste inventory data. 

4.1.1 Affected Media 

Ambient air monitoring has been conducted within or adjacent to the S Plant Aggregate 
Area since 1979. There is of>-p.e high volume particulate sampler i~l])ocated east of the 241-S =~•, :_:~!=~-!!=i~~:f!'-:~!i1!~!~~~~~~!~~::!!;l~!~::::;;Atl 
uraniuJl\. The results have shown a steady decline liitflffif{in the concentration of these 
radionuclides throughout the sampling program thro~gh·o~t-ilie 200 West Area (Schmidt et 
al . .1990). The only exception to this trend was during the four weeks following the partial 
meltdown of unit 4 at the Chernobyl Nuclear Power Station. Data from this period, 
approximately May 13 to June 3, 1986, were analyzed separately and assumed to be 

iiiiiiilllll!---8 
ia the S Pllmt Aggregate Arce: e:re preseated, aloag with eaekgrottad de:te: for the 200 \Vest 
Area iR Taeles 4 4 8:ftd 4 7. 

AR aerial gamma: my re:die:tioa sttrvey we:s ma 0•1cr the 200 \\test Arce. ift Jttly 8:ftd 
A1:tg1:tst 1988. The sttrvey liaes were flowft with e: 122 m (400 ft) spaeiag e:t e:B altitude of 61 
m (200 ft). The date: were ftOffflali:ted to a height of 1 m (3 ft) aeove the ground surfaee. 
Figttre 4 1 prescftts the gross cottat de:te: ia cottats{sceoads (els) Oft 8:ft isore:die:tion coatottr 
me:p the:t covers the eatire 200 \\lest Arce:. It is impre:ctical to coft¥cft these gross gamma. 
cot1ats to e: meftftiBgful exposttre re:te eeeattsc of the complex tHstrietttioft of re:dioftttelides on 
the site, howe11er, they do allow a qttalite:ti¥e iadieation of regioas of ele11ated radiological 
coate:miae:tioft in the srudy ftfea. 
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111.1:::1Aii:;mi§idiiii•iii.«;::limii•:iR~t[i,1• t!,rf!!~,! 
count results in the S Plant Aggregate Area were between 220,000 and 700,000 ~ys 
measured over S PlEl:ftt in ffl§J:M~t§ ::::1\mlgfflg]~igure 4-1~. The second highest results were 
between 70,000 and 220,000 cl/s as measured over the 241-S and 241-SX Tank Farms 
(location 5 in Figure 4-1). Other significant areas in S Plant include waste mMagemeHt ttllit 
J.hi::::i l 6-S~f7:::~ (high potefttial eoftdeftsate crib) and waste mEl:ftagemeHt ttftit 216-S-16P 
~ond). 

E,cposttre mtes from IJeHetmtiag mdiatioH, primerily gamma mys, were measttred 
£1:Aftttally at 5 grid loeatiofts withiR or edjaeeHt to the S Pl£1:At Aggregate Area from 1918 to 
1988. The pttrpose of this S8ffiPliAg was to establish the baseliHe e,cposttre mtes iH the 200 
'Nest eAYif<>AmeAt. The measttremeAts were takeA with thermolttmiAeseeAt dosimeters El:ftd 
were reported iA mrem/yr. The grid sample loeatioAs for the 200 \\test ere& from 1918 to 
1988 are presented in Plate 3. The resttlts of thermolttmineseent dosimeter sampling for 
1985, 1986, ftftd 1989 ere presented in Table 4 6. The resttlts of this sampling ere presented 
• A d" A 1ft l tf)peft;:JC 1 i. 
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1:t::]::::::m : 111111=:::m11 
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IA: 1989, the atemal Fa:diatioR moA:itoring smtions in 200 West were reeonfigtired. The 
Rew sites were geAemlly leee:ted OR or Rear e:ree:s of kH.owA eoAte:miAe:tioA e:nd the restilts 
B:ppe&F to be slightly ele-1e:ted oYer the pfC"liotJs se:mpliAg rot1Ads. Meast1remeAts e:sseeie:ted 
with facilities (of whieh the S PlB:Ht Aggrege:te Area is oAc) were eoAsistent with be:ekgrot1Ad 
lCYels fotiAd iA: the geACFa:l SepemtieA:s Area eA11iroAmeAt (Sehmidt et al. 1990). UAder the 
AEYll pr-oglll:fl'l ia the S PlB:Ht Aggrege:te Area, two Rew se:mpliflg loee:tioAs were este:blished, 
e:nd the fr,e prCYiot1s leee:tions were diseontiftt1ed. OAe of the new leee:tioAs moAitors we:ste 
me:ne:gemeat m~it 216 S 19 (Pond), B:A:d the other is leee:ted m e: be:ekgrot1nd e:ree: north of the 
241 SX Tank Farm. The restilts of 1990 sampling are IJreseAted m Appendix A. 

Stirfe:ee mdiologieal st1rveys e:re performed Oft e: AtJmber of S Ple:nt Aggrege:te Area 
we:ste me:ne:gemeAt tinits. The restilts are stimme:rized iA the thi.I'd qttB:rterly moAitoriAg 
reports atithored by Christine Htiekfeldt (1991) . Table 4 5 stimmarizes the stirfaee 
mdiologieal stirvey resHlts for eaeh we:ste me:ne:gemeAt t1ftit e:nd Hftf)lB:ftAed release in the 
S Ple:nt Aggrege:te Area. 
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4.1.1.2 ~f!t!:l! t:I Surface Soilffi[§iii!mi- Between 1978 and 1989, surface soil 
samples were collected annually or semiannually from a regular rectangular grid that covers 
the 200 West Area with 33 sampling points. ~~::lof these sampling -sites-!Jq¢.gqgµj:l' are 
located within or adjacent to the S Plant Aggregate····Area. The grid sample points"°'are····· ..... 
generally located close to the intersections of Hanford Site coordinate lines at 61G-:q.Ql,)m 
(2,000 :~l~l'll:[ft) spacings, and are intended to monitor the overall 200 West Area ...................... . 
environment without being specific to any potential source site. In addition to the grid sites, 
there are three fenceline sampling locations surrounding the 241 s, sx, and SY mr~l!lTank ==~~!:!!:"~!~!~j!!.!~!::§Iffli whieh &Fe iftteRdetl te meHitef dewHwiRd Mees···where 

The samples from the grid and fenceline sampling are analyzed for common . 
radionuclides found in the 200 West Area, that is, gamma-emitting radionuclides, 90sr, 
uranium, and plutonium isotopes. The results are compared to mean regional background 
levels derived from off site data gathered by Pe:eifie Northwest Labemtery (PNL•• This 
comparison allows identification of radionuclide contributions from the 200 West Area versus 
contributions from natural background and fallout from nuclear weapons testing. Any 
radionuclide detections which are above the mean regional background are not considered 
significant until they exceed the mean plus two standard deviations. The detections are also 
compared to the soil contamination standards established for the 200 West Area. The soil 
standards represent permissible radionuclide concentrations, above which restrictions are 
posted restricting the area. BetweeR the 1986 and 1988 S0.fflpliRg, the soil eoH:taminatioR 
standaFds wefe iRereasetl ift ftttmeef and threshold eeReeRtra:tieR. This festtltetl ift more 
Malyses eeiHg rnR, and a. higher e0Rttut1iae.tioft level eeiRg £eqttifetl fof postiftg a. site e.s a. 
mdiologieal eoRtrnl zoRe. 

The results of the sampling indicate that the regional background concentrations were 
exceeded in the S Plant Aggregate Area, however, the soil contamination standards were not 
exceeded. In general, the concentration of radiological contamination decreased within the S 
Plant Aggregate Area, with the exception of 90sr at the S-TF-SE station, located at the 
southeast comer of the 241-S, -SX, -SY Tank Farms. This location has exhibited an upward 
trend in concentration since 1986. It is possible that the increase at this ~~lffipJ.ffig 
l@llji§:o.ns related to the upward trend displayed at grid site 2W28, located easi ""oTilie 241-S 
ana··:s5(Tank Farms (Schmidt et al. 1990). The sampling locations are presented in Plate 3. 
The yearly averages of sampling from 1978 to 1988 are presented in Appendix Ai,&:· Tables 
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4-8 and 4-9 present the results of grid and fenceline soil sampling within the S Plant 
Aggregate Area fer 1985, 1986, and 1988. 

4.1.1.3 Surface Water. SB;ffll)les r-elnteEI to s1::1rfnce water quality were collected from the 
216 S 10 Ditch. (216 S lOD) 1::1Atil A1::1g1::1st 15, 1991. For the 1n1rposes of this report, data 
'Nere tnkeA from the AnnNal E1nir-tJnmental 1'J.oni10ring Reports f0, 1985, 1986, 1988, tmd 
1990 (Elder et al. 1986, 1987, 1989; Schmidt et al. 1991; '.VHC 1991n). The samples 
i:8:cl1::1de water nnalyzed fer radiological pe:mmeters, pH, and nitrates (Rot done m 1985); 
•1egetatioA nnaly2:ed fer radioAuelides (Rot doAe in. 1985 nnd 1986); nnd sedimeAts analy2:ed 
fer rneionuelides (not doAe in 1985 and 1986). The results of the snfflplin.g i:8:dieate that Ao 
signifiCftAt increases in radioncti'1ity occ1::1rred in 1985, 1986, 1988, nnd 1990. SampliAg 
locations e:re presented in Plate 3, and Malytical res1::1lts e:re presenteEI iA Tables 4 10 anEl 
4--1-h 

Three factors are believed to have contributed to the decline in concentration of 
radionuclides: the cessation of atmospheric testing, the 1971 shutdown of the last Hanford 
reactor that discharged once-through cooling water to the river, and the reduction of 
environmental radionuclide contamination associated with some Hanford facilities and 
operations. 

Biota samples have been collected since 1978 from ~ f~gl within or adjacent to 
the S Plant Aggregate Area. Vegetation samples were collectetf°from·· the same locations as 
the grid soil sam?les described in Section 4.1.1.~¥.'~~ - The vegetation samples ht1¥e generally 
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hftdljWfi radionuclide concentrations that are slightly elevated above regional background, but 
have not exhibited statistically significant trends since 1979 (Schmidt et al. 1990). The most 
commonly detected radionuclides include 137Cs, 90Sr, 60Co, 238Pu, and 239Fu. The sampling 
locations are presented in Plate 3, and summaries of the analytical results from: 1985 through 

~~ pi:e,~ented in Appendix A*I · SllffiPliBg EIYsIDIJresults lqEtxil.i!!PR:Pi:::1m11!iill iftg 
fgf:jlllmi?!~! are presented in Tables 4-12 and 4-13. Radioeuclide lei;els found m 
contaminated mammals m the 200 Areas over the past 10 yeMS are reported m WHC SA 
1252 s. 

4.1.1.5 Vadose Zone. The extent of contamination in the vadose zone has been most 
extensively studied by geophysical well logging. This technique has been conducted in the 
S Plant Aggregate Area since the late 1950's. Gross gamma-ray logs have been used to 
evaluate radionuclide migration in the vadose zone fleaf--~$affi.i selected waste management 

the loggi:ag efforts and origi:aa:l weH logs was reviewed for this report. I& additio&, origi:Ba:l 
weH logs were f0'1iewed by an Ebaseo Sen1ices Incorporated staff geophysicist. The log 
interpretations are discussed in detail in Appendix A. The evaluation process generally 
consisted of identifying zones with anomalously high gamma-ray counts that could be 
indicative of radionuclide contamination. The depths, thicknesses, and intensities of these 
zones were then compared to logs from the same holes. Any significant changes may be 

-------·••: data are qualitaw;e due to •1ariations in logging equipment and procedures over the years. 
The results of the log interpretations are included for each applicable site in Sections 4.1.2 
thfough 4.1.2.8. 

Waste management units that have received large volumes of liquid are more likely to 
iiyj causeg subsurface contaminant migration. The potential for liquid wastes to mtii, 
m1grateq through the vadose zone to the groundwater can be @:~!j'estimated by companng the 
volume-·of waste discharged at each waste management unit to.die estimated pore volume in 
the vadose zone soil column below the waste management unit. If the volume of liquid 
discharged to the ground is larger than the total soil column pore volume, then it is likely 
that wastewater weu1emfjjjjmi\! reach~ the groundwater. These calculations are 
summarized in Table 4··14··4~:l.§~ They-·are based upon several conservative assumptions: 
(1) the discharged water doe"s°.iiot spread out laterally from the point of discharge (i.e., the 
area-iyjlµm.j/of affected vadose zone is equal to the depth to groundwater times the plan view 
cross=sectional area of the base of the waste management unit); (2) there is no significant 
change in liquid volume being introduced to the soil column due to evapotranspiration-et' 
precipitation; and (3) the average pore volume i.11:~iiylj;of the soil column is between 0.10 
and 0.30 (the upper and lower pore volumes estimates .shown on Table 4-1-4--i!l):f::illlllli l~ 
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migmtioR me:y eee1:1r withift M: effeeti.¥e pore Yol1:1me of 0.10. According to these 
calculations, -l-1jJ.j waste management units have the potential for the migration of liquid 

0.10 is 1:1sea, 18 toffil waste m8fl&gemeftt 1:1nits luY1e the poteH:tial for diseharge to the 
UfteORfined aquifer. 

As was discussed in Section 3.0, perched water zones may form locally under waste 
management units with large liquid discharges. However, the occurrence of contaminated 
perched water has only been documented beneath the 216-U-16 Crib (Balcer et al. 1988). 

4.1.2 Site-Specific Data 

This section presents the site-specific data that are available for each waste management 
unit and unplanned release. The units are discussed in the same groups as were presented in 
Section 2.0. These groupings are useful because like units tend to have the-similar types of 
available data. 

4.1.2.1.1 291 S Staek Cem:Plex. FissioR produets Bfld Yolatile orgBflies have eeeft 
deteeted at this site. 

4.1.2.2 Tanks and Vaults. The tiate. ft"1e:ilaele for the siRgle shell B:Hd douele shell ts.ftks 
(SSTs) geRemlly iftelude: iw1eRtory iaformB:tioH:, limited we.ste sampliRg, s1:1rfaee 
re.diologiee.l su£Yeys, ·,a.dose i'!eRe well geophysies, B:Hd iatemal tank moRitoMg of ehemiee.l 
B:ftd physiee.l parameters. Less moRitoriRg de.ta. are ft"•'e.ilaele fer the three Rewer douele shell 
tanks (DSTs) ift the 241 SY TB:Hk F9.ffft. In the pa.st, there he.s eeeft mueh less emphasis iB 
eh8ffl:et-eri2iftg the ee.teh tanks, seltliAg tanks Bfld 't'e.ults, Bfld little iRforme.tioR is e.·t'e:ilaele 
regareiag these 1:1Rits. 

~fost of the SSTs are surrounded ey Bfl e.rre.y of Ye.dose 2one eoreholes. Ge.mma 
loggiRg is performed Oft these eereholes oft a. regular easis iR order to ideRtify Rew tank lee.ks 
B:ftd to moH:itor the migmtioft of ex:istiRg eoRte.miAB:ftt relee.ses to the soil. The 241 SX TB:ftk 
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1 F0;£m has fottr assemetl leakiAg tmlks ftftt:i fwe eoAfifflleti leaking tmlks. NiAe of these tmlks 
2 eKhibit ele¥atetl gamma radiatioft le¥els in assoeiatetl moaitoring wells. 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

15 
16 
11 
18 
19 
20 
21 
22 
23 
24 
25· 
26~ 
27 
28 
29 
30 
31 

32 iiiinffiPII• !!IIDI~! 
33 
34 mxmmrBl!ii; Chemical inventories for the SSTs !JPl!itJ!W:UamR:::r..~Y-~-- ~-~n 
35 modeled with the Tracks Radioactive Components (TRAC) computer code ~ffl.~\1,1 
36 W.iiffiigfiidii:llmf.§.f<l. This program calculated tank inventories for 68 radioactive 
37 constituents and 30 chemical constituents. The estimates were based on the historical records 
38 of the quantities of material initially placed in the tanks from nuclear fuel production and 
39 later modified by tank transfers and radioactive decay. The TRAC inventories, though 
40 recognized as having serious limitations, represent the best current information on the 
41 contents of the tanks. The TRAC predictions for 14C, 137Cs, 137Ba and uranium isotopes 
42 show the least agreement with other data sources. 

WHC/SPLANT /9-16-92/03152A 

4-12 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

• 25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

DOE/RL-91-60 
Draft B 

The TRAC inventory data are presented in Table 4-15. These data are for the total. 
tank inventories and do not differentiate between drainable liquid and solids within the tanks. 
As shown in Table 2-4, some of the ttnsffleilized g§.pfflqp,Jm::~itanks still contain large 
volumes of liquid drainable waste. It is the radionucHcte"s°···iliaCare partitioned to this liquid 
phase which are of primary concern should a tank begin to leak. From a comparison of solid 
and liquid phase data presented in an earlier TRAC report, it appears that 241Am, 14C, 135Cs, 
137Cs, 93Nb, 99-yc, 79Se~\ and ~rare most strongly partitioned to the liquid phase in the tanks 
and would be the mosi likely radionuclides, present at high concentrations, to migrate in the 
event of a leak ~MPlfliffiljJll\l-

The 0:11&il0:ble ehemiea:1. data for eaeh tank is sttmmEUized ia Table 4 16. The fflele 
iaelttdes at1y mdionttelide data that are 0:11&il0:ble fer eaeh sample as well as tota:1. organic 
eamoa (TOC) at1d f)H infermatioa. Soltttions with low pHs at1d high TOCs (organic 
sol¥ents) wettld tend te eRlumee meieattelide migratioa threttgh the sail eelttfflfl. 

4.1.l.l.1 241 S Taek Fal'IB. An aeria:1. gamma my radiation surYey 01t•er the 200 
West Area ia Jttly O:Hd Attgttst 1988 iftdieates that gross gamma eettnts ia the 241 S Tank 
Farm fflflged between 10,000 aRd 220,000 els. The waste maRagement ttnits ia these areas 
ere diseussed below. 

The erea is being ttsed as e. temf)Omry stomge erea fer drums O:Hd bo::ites presttmO:bly 
full ef men-itering well iftstal-la:ti0t1 waste. Tmftsumnies, fission pf0dt:1ets, t:1mnit:1m, heavy 
meta:1.s, at1d iftorgO:Hies ere f)OSsibly i,resent at this site. 

4.1.l.l.l 141 S 191 Siftgle 81teU Taek. The WIDS dafflea:se (WHC 19918:) notes that 
the five ·1adose zone boreholes monitoring this waste mO:Hagement ttnit fer leaks h0:11e 
remained Sfflele. This waste mO:Hagement unit is considered sottad. The ta:Rk reeei¥ed 
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1 wastes which eoRsisreEI of ffllfl:St:tranic (TRU), fissioR pro<luets, 1:tfflftftlm, heti't'Y metals, e:nd 
2 iRorganics. 
3 
4 4.1.2.2.3 241 S 102 Siegle SlteH Tank. The \l/IDS damease (WHC 19918.) Rotes that 
5 the eight ·1adose 2:oRe eoreholes monitoring this waste mB:Regement 1:1Rit for leaks ha¥e 
6 remfUfled smele. Westiftghouse Hanford Compe:ny (1991a) indicates that this 1:1nit has the 
7 potential to generate hydrogeR or other flammeele gases. This waste mMagement 1:1nit is 
8 considered so1:1Rd. The te:nk reewed wastes which consisted of TRU, fissioR procl1:1ets, 
9 1:1r0:Ri1:1m, hea¥y metals, e:nd inorgB:Rics. 
10 
11 4.1.2.2.4 241 S 103 Siegle SlteH Tank. The \l/IDS damease (WHC 1991a) Rotes that 
12 se¥en •,radose 2:one boreholes menitor this waste mB:Ra:gement 1:1nit for leaks. AetF1ity 
13 detected iR Borehole 40 03 09 ifl 1974 hes slowly receded to less the:n 50 els Md was Rot 
14 iflterpreted as indicative of a tMk leak eeefttlse the activity was limiree to the s1:1rfaee. 
15 Limited Md 1:1nsueeessful Ettlgering has eeen done te idcRtify the souree of the s1:1rfaee 
16 eoRtamination. W'ith this one aception, the vadose ;z;one eoreholes h0:11e remained staele, 
17 ifldicatiRg this te:nk is not leaking. This waste mMagement 1:1nit is eoflsidered so1:1nd. The 
18' te:nk reeei7t'ed wastes which eoflsisted of TRU, fissiofl products, 1:1re:ni1:1m, heavy metals, Md 
19 iflorgMics. 
20 
'.f 4.1.2.2.S 241 S 104 Siegle SlteH TaBk. The WIDS damease (WIIC 19918.) Rotes that 

• • ~ • ...1 ·--...1 h . II ~ ""l . le •~11 22 thls ufttt was removed :rrom SCf\'tce Mu categon™ 0:sa1t'1Rg quesuoflau~ 1Rtegny 
23 beca1:1se of a liquid le11el decrease. The \I/IDS database ifldieates that fo1:1r vadose 2:0fle 
24 boreholes have remaifled smele, howe'f·er, the tanlc rcmfUfls M ass1:1med leaker. Borehole 40 
25- 04 05 shows elc•t'atee mdiatioR le..·cls eetweeR 12 llftd 14 m (40 Md 46 ft), Md Borehole 40 
26 04 08 shows elevated radiatioR le1t'els eetweeR 6.4 e:nd 7.0 m (21 Md 23 ft). IR A1:1gust 1978 
'21' a jct pl.imp saltwell system was iflstalled to remo•;e liquids from the tank, and the Hflit is Row 
28, considered primary smeili:ted. The te:nk reeei·1ed wastes which eoflsisted of TRU, fissioft 
29 products, umnium, heftlty metals, Md iflorgMies. 
30 
31 4.1.2.2.6 241 S l0S Siegle SlteH Tank. The \I/IDS damease (V/IIC 19918.) notes that 
32 the fi,,re vadose :tone eoreholes monitoring this waste mMagcment Hflit for leaks h0:1;c 
33 remfUfled smele. Borehole 40 05 03 shows slightly elevated radiatioR levels from 9 to 11 m 
34 (30 to 37 ft). \I/IDS iAdieates a jet ptifflf' saltwell system was iAsta.Ued a:fld operatioAs for the 
35 remo't·el of iflterstitiel liquid were commenced duriflg A1:1gust 1978. The tMk received 
36 wastes which consisted of TRU, fissioR procl1:1ets, urani1:1m, heftlty metals, Md inorgftfti:cs. 
37 
38 4.1.2.2.7 241 S 106 Siegle SlteH Tank. The '+VIDS damease (WHC 19918.) notes that 
39 the six vadose :tone eorcholes monitoring this waste mMagemcRt 1:1Rit for leaks h0:1;e 
40 remflHled smele. Data from past liquid lC't'elS hEWe ftOt eeen satisfactorily cxplaiRed, e1:1t the 
41 tank is coAsidered SOHAd. A jet pufflf) saltv;ell system was iAstalled e:nd operatioRs for the 
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remo¥al of iftterstitial liq:tiiEl 'w'er-e commenced Elttriflg Attgttst 1978. The taBk feeei-,ee 
wastes whieh eonsisteEl of TRU, fission pFoElttets, ttranittm, heairy metals, a:A:d iaoFga:A:ies. 

4.1.2.2.8 241 S 187 Siegle Shell TaBk. The VIIDS Elatabase (WHC 1991£\) notes that 
the six 't1adose 2:one boreholes monitoriflg this waste ma:A:agement ttnit for leaks h1¥1e 
remaiaeEl stable. Data from past liqttiEl le¥els h1¥1e not eeen satisfactorily explaifteEl, l>tlt the 
taBk is eonsi<iereEl sottnEl. lnteffflittent liqttiEl ler1el increases since Jttly 1981 ha¥e eeen 
e:ttriettteEl to Eleeontamifl:e:tion work of pFeeipitation ·lie: the 241 S D Vawe Pit. Althottgh the 
Hnit was partially isolateEl Oft Deeember 15, 1982, liqttid ler1el measHrements eontintte to 
show e: slow ifl:erease. The taBk reeei11eEl wastes which eonsisteEl of TRU, fission pfoElttets, 
ttranittm, hear;y metals, Me inoFga:nies. 

4.1.2.2.9 241 S 188 Siegle Shell TaBk. The 1,I/IDS database (\VHC 1991£\) Rotes that 
the fi'le ¥e:Elose 2:one eoreholes monitoriflg this waste mMagement ttnit fof leaks ha¥e 
remaineEl staele. This we:ste m9.flagement ttnit is eonsidefeEl sottnd. The taBk feeei-,eEl 
wastes whieh eonsisteEl of TRU, fissioR pFOOtlets, tlranitlm, heairy metals, a:A:d inoFga:A:ies. 

4.1.2.2.10 241 S 109 Siegle Shell TaBk. The VIIDS Elatabase (\VHC 1991a) Rotes 
that six ¥e:Elose 2:one eoreholes monitor this waste ma:A:agemeat tlnit for leaks. This tank is 
eoftsidereEl sotlnEl. The taBk feeei-.•ee wastes whieh eoBsisteEl of TRU, fissioft pfoEltlets, 
ttftmittm, heavy metals, MEl inoFge:nies. 

4.1.2.2.11 241 S 110 Siegle Shell TaBk. The VIIDS Ele:tabase (WHC 1991£\) notes 
that the eight 'f•aElose 2:one boreholes monitoring this waste maAagemeRt tlnit fof leaks h9:'ie 
remaifteEl stable. Slightly ele¥atee m<iiatioR le·1els ftfe noteEl in Borehole 40 10 01 from 13 to 
14 m (42 to 47 ft). WIDS iRdieates that a jet pmHp saltwell system was iBstalleEl tmd 
opemtiofts for the rem<Wal of ifl:terstitial liqttid were eommeaeeEl Eltlriftg Atlgtlst 1978. The 
taBk reeei11eEl wastes whieh eoBsisteEl of TRU, fissioft pFoEltlets, ttranitlm, heavy metals, MEI . . 
morgtmtes. 

4.1.2.2.12 241 S 111 Siegle Shell TaBk. The WIDS clatabase (WHC 1991a) fl.Otes 
that the six ·1e:Elose 2:0fte eoreholes monitofing this waste mtmagement tlnit fer leaks hft'le 
remaifl:eEl staele. Data from past liqtliEl le-1els h9:'ie Bot beeft satisfactorily eKplaifl:eEl, btlt the 
waste mtmagemeftt ttnit is eoBsiclereEl SOtlfl:6. This ttnit has the poteRtial to generate hyclFOgen 
of other flB:fflmaele gases. The taBk reeei'leEl wastes which eonsisteEl of TRU, fissioR 
pfoEltlets, tlfftftitlm, heart'}' metals, BBEl iRofgtmies. 

4.1.2.2.13 241 S 112 Siegle Shell TaBk. The WIDS clatabase (\VHC 1991£\) Rotes 
that the five ¥e:Elose 2:0ne eofeholes moftitoriftg this waste mftftagement ttfl.it for leaks ha¥e 
remaifl:eEl stable. The waste management ttnit is eoBsidereEl S<mnd. This tlnit has the 
potential to genemte hyclfogen or other flammaele gases. ," ... jet ptlmp saltwell system was 
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1 i-Bstalled and placed in operation dttriRg Attgttst 1978. The tMk rccei't'ed wastes which 
2 eoRsisted of TRU, fission prodttets, ttranittffi, heavy ffietals, and inorganies. 
3 
4 4.1.2.2.14 241 SX Tank F&ffll. An aerial gnmma my mdintion sttrrey &¥Cf the 200 
5 West Area in Jttly and Attgttst 1988 i-Bdieates that gross gamma eottnts in the SX Tanlc Farm 
6 rMged between 70,000 and 220,000 els. 
7 
8 The 1990 A1t1tlilal Efn'if'6Mtc1ttal l:Jo1tit0,ing Rep0n (Schmidt et al. 1991) iRdicates that 
9 a 6 acre sttrface contaminatioR area (waste manngemeRt unit UPR 216 W 24) e:M:teRds from 
10 the east feRceline of the SX Tank Farm. Speck ceRtnminatioR with levels Hf> k> 14 mR/h has 
11 been ideetified in this area. Tank farms and related facilities are considered to be so\:lrees of 
12 enYifonmeRtal coRtamiRation. RceoRW:miRatioR of the S&ffle feRee liAes from year to year 
13 appears to be associated with blowi-Bg of known cente:mination in the pw1niling wind 
14 difcctioR. 
rs-
16 A coRsidemble amottRt of nppftfflrus associated with the site is Oft the sttrfaee. The site 
17 also coRtnins two aboYe gfflttftdwatef tanks. TransttrMics, fissioR f)f'Odttcts, ttranittm, hea-yy 
18 metals, and iRorganics are possibly preseRt at this site. 
19 
20 The waste me:nagemeRt ttRits i-B these areas &re diseHssed below. 
21 
22 4.1.2.2.lS 241 SX 101 Single Shell Tank. The \I/IDS database (\l/HC 19918:) notes 
23 that the seveR •;adose zofte boreholes moflitoriftg this waste me:nagemeAt ttflit for leaks hB:11e 
24 remnifted stable. Borehole 41 01 06 shows slightly el01t·ated mdiatioR leYels from 8 to 10 m 
25 (26 to 33 ft). 1NIDS i-Bdieates that the waste me:nagemeAt ttAit is coRsideree seHnd, and that 
26 it has the potential to genemte hydrogen or other flammable gases. The tank rccei"led wastes 
27 which coRsisted of TRU, fission pr-edttcts, ttranittm, hCB:1;:y metals, and i-Borganics. 
28' 
29 4.1.2.2.Ht 241 SX 102 Single Shell Tank. The WIDS database (\l/HC 1991a) notes 
30 that the fue •1adose zoRe boreholes moflitoriftg th-is waste me:nagemeRt ttflit for leaks haYe 
31 remai-Bed stable. Three wells show slightly ele11ated mdiatioR lC'1els: Boreholes 41 02 02 
32 from 13 to 15 HI: (44 to 49 ft), Boreholes 41 02 08 from 13 to 15 m (43 k> 51 ft), and 
33 Boreholes 41 02 11 from 7 to 8.2 HI: (23 k> 27 ft). \I/IDS indicates that the waste 
34 me:nagemeAt ttRit is considered soHnd, and sttrface lC'1el mdiatioft mensHrements remai-B 
35 within guidelines. This ttflit has the poteRtial k> geAemte hydrogen or other flammable gases. 
36 As a cleanup netioft, the tMk eoAteRts hB:11e bceR :l'ttmpe6 k> a mi-Bimttm S\:tf)Cfftatnnt heel. 
37 The tank rccei·1ed wastes which consisted of TRU, fission prodHets, ttraniHffi, hCB:11)' H1:etals, 
38 and iAorganies. 
39 
40 4.1.2.2.17 241 SX 103 Single Shell Tank. The VIIDS database (\l/HC 1991a) Rotes 
41 that the si:M: ·18:dose zoRe boreholes moRitoriRg this waste me:nagemeRt ttftit for leaks hB:'le 
42 remai-Bed stable. Borehole 41 03 02 shows slightly elC'1ated radiatioft readiRgs from 14 k> 
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15 ffl (45 to 49 ft). WIDS iftdice:tes the:t the we:ste mS:He:gemeRt ttnit is coRsidered sottftd, S:Hd 
s\:lrface lei.•el radiatioft mea:s\:lremeftts remain within gHidelines. This ttnit has the f)Otential to 
geftemte hydrogeft or other flammable gases. As a cleS:Http actioft, the tank eoftteftts hft't'e 
eeeR pttmped to a miRimttm sttpeme:tant heel. The tank r-ecciYed wastes which coRsisted of 
TRU, fissioft prodttets, ttfflflftlm, heazry metals, S:Hd illorganics. 

4.1.2.2.18 241 SX 104 Siegle SheH Tank. Th~ WIDS dataease (WHC 19919.) Rotes 
that the sei1eR vadose i!Ofte eoreholes monitoring this waste mS:HagemeRt ttnit for leaks have 
rema:ifted staele. Borehole 41 04 03 shows increased radiation le11els at 6.4 m. (21 ft). 
\I/IDS illdieetes that the waste mS:Hagement ttnit is considered sottnd, S:Hd s\:lrfaee level 
radiatioft mea:s\:lremeftts remaift within gttidelines. This ttnit has the potential to generate 
hydrogen or other flammaele gases. As a cleS:Http action, the tank coRtents hft'1e eeeft 
f)emped to a minimem S\:lf)emamat heel. The tank received wastes which consisted of TRU, 
fissioR prodttcts, ttf0:flittm, heavy metals, S:Hd illorganies. 

4.1.2.2.19 241 SX 10.S Siegle SheH Tank. The \I/IDS dataease (WHC 19910:) notes 
that the se11eft vadose 2ofte eoreholes S:Hd three laterals moRHoriftg this waste mS:Hagemeftt 
ttnit for lea:ks have remaifted staele. Three lateral wells also monitor this waste mS:Hagemeftt 
ttRit, S:Hd they have remaiRed smele. WIDS illdiea:tes that the waste mS:Hagemeftt ttftit is 
considered soend. This eftit has the potential to generate hydrogen or other flammaele 
gases. As a cleS:Http actioR, the tS:Hk coftteftts hft'1e eeeR f)ttmped to a miRimttm sttpematant 
heel. The tank reeei.z1ed wastes which coRsisted of TRU, fissioR prodttcts, ttrS:Hittm, heavy 
ffletals, S:Hd iftorgS:Hies. 

4.1.2.2.20 241 SX 196 SiBgle SheH Tank. The \I/IDS dataease (VIHC 19919.) ftotcs 
that the six vadose 20Re boreholes ffl:ORitoriftg this waste mS:HagemeRt ttHit for leaks hft'le 
remaifted stable. The waste mS:Hagemeftt eftit is considered soend. This enit has the 
poteRtial to geftere:te hydrogeft er other flammaele gases. The tank reeeiYed wastes which 
consisted of TRU, fission f)rodttcts, efftftttlm, heft'')' m.ctals, S:Hd iftorganics. 

4.1.2.2.21 241 SX 107 SiBgle SheH Tank. The \I/IDS dataease (WHC 19919.) Rotes 
that radiatioft laterals S:Hd seYen 7/adese i!One eoreholes moftitor this waste mS:Hagement ttftit 
for lea:ks. Fi>1e of the eoreholes he:'t'e rema:ifted smele. RacliatioR levels ill dry Borehole 41 
08 07 contiftees to slowly increase. High radiation leYels hft'1e eeen observed ill three 
eoreholes: Borehole 41 07 07 frem 18 to 20 m (59 to 64 ft), Borehole 41 07 05 frem 16 to 
17 m. (53 to 57 ft), S:Hcl Borehole 41 07 08 from 17 to 18 m (56 to 60 ft). Lateral wells also 
show high racliatioft readiflgs. \I/IDS inclicates that this tank is classified 0:fl assttmed leaker, 
and is considered to hft'le a high heat load of 12,300 J/s (42,000 Bte/h) estimated throegh 
1989. The tank reeeived wastes which eoftsisted of TRU, fission prodttcts, ttf0:flittffl, heavy 
metals, S:Hcl .iftorgS:Hics. 
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1 4.1.2.2.22 241 SX 108 Siegle Shell TeBk. The WIDS database (WHC 1991a) notes 
2 the:t re:die:tion le:temls and six 1f'e:dose zone boreholes e:nd three le:tere:ls monitor this we:ste 
3 me:ne:gement ttfti:t for leaks. Fiif'e of the boreholes ha11e reme:i:ned stable. Re:die:tion le1t•els in 
4 Borehole 41 08 04 were sttbstafltie:lly redueed ifl No11ember 1981 when a: ee:i:sson, loce:ted 
5 between it and the 1Naste management ttnit, was filled with dirt. High gamma my reSj:)onses 
6 were noted in four boreholes: Borehole 41 08 02 ffem 16 to 17 m (53 to 56 ft); Borehole 
7 41 08 04 from 6.4 to 6.7 m (21 to 22 ft) and from 13 to 14 m (43 to 46 ft); Borehole 41 08 
8 07 from 20 to 22 m (66 to 71 ft); and Borehole 41 08 11 from 15 to 17 m (51 to 57 ft). All 
9 three lateral wells show iflereases ifl meiation le't•els. WIDS ifldieates that this tank is 
10 ele:ssified an e:ssttmed leaker, and is eensidered to ha11e e: high heat lee:d of 13,000 J/s 
11 (45,000 Bro/hr) estime:ted th-rough 1989. The taflk ree&.•ed we:stes whieh eonsisted of TRU, 
12 fission prodttets, ttre:nittm, he&11)' metB:ls, and inerganies. 
13 
14 4.1.2.2.23 241 SX 109 Siegle Shell Tank. The WIDS de:tabe:se (WHC 19910:) notes 
15 the:t seif'en ¥B:dese zone boreholes and three le:tere:ls moAiter this we:ste mane:gement ttnit for 
16 leaks. Se11en of the boreholes hcwe remaifled stable. Radiation le11els ifl Borehole 41 09 09 
17 h0:1t•e eentintted to shew e: steady inerease e:t the 23 m (74 ft) level. High ge:mme: my 
~8 responses were noted ifl fi¥e boreholes: Borehole 41 09 03 from 19 to 20 m (61 to 65 ft), 
19 Borehole 41 09 04 from 24 to 25 m (79 to 82 ft), Borehole 41 09 07 from 19 to 20 m (63 to 
20 67 ft), Borehole 41 09 09 from 22 to 23 m (72 to 74 ft), Elftd Borehole 41 09 08 from 23 to 
+1 24 m (74 to 79 ft). All three le:tere:1 wells show elei,e:ted ge:mme: my readings. \I/IDS 
22 ifldiee:tes the:t this ufti:t we:s remo•ted from sef\•iee as a: "eonfirmed leaker," Elftd is ettrrently 
23 considered an e:ssumed leaker. It he:s the potentie:1 for fle:mme:ele ge:s e:eettmttle:tion aeee:ttse 
24 other SX taftks ¥ent through it. The taftk is eoAsiElered to h0:1t1e a high heat load of 15,000 
25 J/s (50,000 Bru/h). The taflk reeei•,ed we:stes which eonsisted of TRU, fission prodttets, 
26' urB:Hium, heavy metals, B:Hd iflergB:Hies. 
2..1 
28 4.1.2.2.24 241 SX 110 Single Shell Tank. The WIDS de:te:ee:se (WHC 19910:) notes 
29 the:t eight ¥0:dose zone boreholes and three le.temls moAitor this we:ste management unit for 
3 leaks, and that e:11 boreholes reme.ined ste:ele. Borehole 41 10 01 shews slightly ele11e.ted 
3·1 gamma my ree:dings from 19 to 20 m (63 to 67 ft), and that Latere:1 Well Ne. 1 (one of 
32 three) e:lso shows ele11e.ted readings. WIDS ifldieates that this ttAit was ele:ssified as h0:1t•ing 
33 "questione:ele integrity" in 1976 dtte to an ttne,cplained liquid le¥el deerease, and it is 
34 eurrefttly eoftsidered to be ftft assumed leaker. The ufti:t is eonsidered to ha¥e e. high heat 
35 load of 12,300 J/s (42,000 Bru/h). The tank received wastes which consisted of TRU, 
36 fission produets, ttre:nittm, heavy metB:ls, and inorganies. 
37 
38 4.1.2.2.2S 241 SX 111 Siegle Shell TeBk. The 1NIDS database (WHC 1991a) notes 
39 that sei.·en ¥0:dose zone ooreholes and three le:tere:ls monitor this waste management ttnit for 
40 leaks, and that e:11 wells reme.ined ste:ele. Borehole 41 11 10 shews slightly elevated ge.mme: 
41 my readi:Ags from 18 to 21 m (64 to 69 ft), and that Lftteml Well No. 2 (one of three) e:lso 
42 shows elei,ated readiAgs. WIDS ifldiee.tes that this ufti:t was remo•,ed from service as a 
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"tleelar-ee leaker" ift May 1974 Oft the ee:sis of B:fl i.ftcree:se i.ft re:tlie:ti:oft ree:diftgs for the cefttcr 
leak deteetioft lateral. It is eurFeRtly eoRsiderctl to ee an assuffled leaker. The unit is 
considered to hBRe e: high hee:t loatl of 13,000 J/s (44,000 Btu/h) . A eleB:flu-p e:etion 
eonsistiftg of pumping out the Stlf)CfflatB:flt was completed i.ft ~18:y 1974. A saltwell systeffl 
was th.en iRstalled for fiRal refflex,al of interstitial liquor. The te:ftk reeei>;ed wastes ·Nhieh 
CAR!.i!.tM of TlHT fiQQiAR 1=11!All11P.t1;1 m·;mi11m lu~vv mPtAlQ ARA iRArPARiP.Q 

4.1.2.2.26 241 SX 112 SiBgle Shell Tank. The WIDS dataease (\l/HC 1991ft) Rotes 
th.at se,•en •••adose 2;0Re eoreholes and tlu:ee laterals FRonitor this waste fflB:fl&geFRent unit for 
lee:ks, B:fld the:t all eoreholes remained staele. High m<liatioR ree:di.ftgs were Roted i.ft two 
eoreh.oles: Borehole 41 12 02 from 21 to 22 ffl (68 te 72 ft), ftfld Borehole 41 12 03 from 
19 te 20 ffl (64 te 67 ft). AH three lateral wells e:t this loee:tion also show elC¥ated radiation 
ree:dings. 1.l/IDS iftdieates that this unit 'NB:S reFREWed froffl service as a "eoRfmned leak-er," 
B:Rd it is eurFently considered to ee B:ft assuffted leak-er. The unit is considered te ha..•c e: high 
hee:t load of 13,000 J/s (43,000 Bt\:1/h). The tB:flk rccei-7t•ed wastes which consisted of TRU, 
ffoqioA 1=1rA<lnetq nfflAinm hNi•A• ~P.f:Alq AAA iRnrPARiP.q 

4.1.2.2.27 241 SX 113 SiBgle Shell Tank. The WIDS dataee:se (WHC 1991ft) notes 
the:t three vadose 2;one eoreholes FRoniter this waste fflftfmgeFRent unit for lee:ks, S:Hd that all 
eoreholes refflaiRed staele. This uftit was reffto11ed froffl service as a "confimted leaker," 
B:fld it is curFently considered to ee B:ft assuffled leak-er. !ft ee:rly Jtme 1958 FRee:sureFRents 
showed that the eottoffl of the tmit had lifted 1. 2 ffl (4 ft) B:Rd then returned to its original 
position. A eleB:flu-p action iR 1962 added diatome:eeous earth to the tB:flk, ftfld photographs 
iRdicate the:t no liquid is present. The tB:A:k reeei>1ed wastes which coRsisted of TRU, fission 
nroduetq_ umAinm hefPA' mernlq_ Anti iRnr11Anieq_ 

4.1.2.2.28 241 SX 114 Single Shell Tank. The WIDS dataease (\l!HC 1991ft) Rotes 
th.e:t radiation le:terals S:Hd SC¥eft •1adose 2;0He eoreholes B:fld three laterals FRonitor this we:ste 
fflB:RageFRent unit for lee:ks, and tll.at all laterals B:Rd wells reFRained staele. Borehole 41 14 
04 shows high radiation ree:diHgs tleeree:sing te low staele readings; B:Rd Boreholes 41 14 06 
and 41 14 09 show slightly elei1ated ree:diRgs froffl 9.0 to 21 and 18 te 19 ffl (32 te 68 S:Hd 
60 te 64 ft), respeeti't•ely. Lateral \1/eH No. 3 (of three) shows slightly ele>1ated readings 
deeree:si.ftg te low staele ree:dings. WIDS i.ftdiee:tes that this te:ftk is classified B:ft assumed 
leaker, Md is coRsidcretl to h8'tC a high hee:t load of 17,000 J/s (58,000 Btu/h) estimated 
throHgh 1989. The tB:A:k received wastes which coRsisted of TRU, fissioR prooHcts, ufftftiHffl, 
hC8'n FRctals, B:Rd i.ftoreftfties 

4.1.2.2.29 241 SX llS Single Shell Tank: The 1mDS dataease (\1/HC 1991a) Rotes 
that six •;adose 2;0Re eoreholes S:Hd three laterals FRonitor this waste FRS:HageFRcnt t:1Ait for 
lee:ks, B:Rd that all eoreholes refflai.fted staele. Borehole 41 15 07 shows ele>10:ted radiation 
ree:dings froffl 16 te 18 m (52 te 59 ft), B:Rtl that all three lateml wells show elei1e:ted 
radiatioR rf':AdiRr.s!Q \VIDS iRdieates that thi:q nRit wa:q remoi;ee. from. service as a "eoRfimtee. 
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leftkef," 8:ftd it is cttffefttly coasidered to be an e:ssttmed leakef. Photogfllphs takea inside the 
tank indicate there are ao sttrfaee liqttids. The tank Feeeived wastes which eoasisted of TRU, 
fission prodttcts, ttmnitlm, hefwy mete:1:s, and i:Borge:nies. 

4.1.2.2.30 241 SY 101 Dauble Shell Tank. This tft:ftk cttffefttly coate:ins iatCfstitiel 
liqttid B:B:d sa.ltce:lre. The we:ste type is eomple'lffl:flt coHCeetmte we:ste which coasists of 
eoneeatmted product from the 0"1aporation of dilute eomple:M:ed waste (Hanlon 1991). The 
we:ste stored in this DST is classified e:s mi:M:ed we:ste beee:use it eoate:ifls both mdioe:ctiYe 8:ftd 
regttle:ted chemical coastitueets. It is coasidefed e:s coffOsi.z.•e, to~, peFsisteat, ctlfCiflogeaic, 
8:ftd C'l<tremely hsmrdotts iH e:ccofflftftce with We:shiflgtoft Ste:te DB:B:gerous We:ste Regttle:tioas 
(:NAC 173 303). The mixed waste iH the DSTs could inelttde the fissioB products stroatium 
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Md cesium and actio:ide series elemeets such as ufllftium ll:ftd plutom.um. !.leta.l:s also could 
be coeceetmted in the sledge at the bottom of the tanks; therefore, the waste eoeld be 
e*tremely hftz'fil'does waste based oa a high metal. coeteet. 

4.1 • .2 • .2.31 .241 SY 10.2 Double Shell Teak. This taRlc eeITCetly eoetaies sepernataBt 
liquid Md sledge. The waste type is dilete eoecomplC*ed waste, ll:ftd plutonium finishing 
pl&Bt TRU solids (Hanlon 1991). The waste stored in this DST is classified as mlled waste 
because it contains both mdioacti.'fe and regulated chemical constitueets. It is conskiered as 
eorroshe, to'Kie, persistent, ca:reiflogefl:ie, ftBd e*1remely hacardoes i.ft aeeordanee with 
Washi.ftgton State D&Bgerous Waste Regulations [Washington Admi.aistrati:r;e Code (WAC) 
173 303]. The mlled waste i.ft the DSTs could i.ftelude the fission prodects stroetium Md 
cesium and actinide series elemeets such as ufllftium ll:8:d plutom.um. Metal.s also could be 
eoneeetrated in the sledge at the bottom of the tanks; therefore, the waste eoeld be e*tremely 
hftZ;ftfdous waste based on a high metal coetent. 

4.1 . .2 . .2.3.2 .241 SY 100 Deuhle Shell Teak. This tank eeITCetly eoatains sepernataBt 
Hqeid ll:ftd saltcake. The waste type is comple*ftftt coaceetrate waste which coesists of 
coeeeetmted product from the eve:pemtion of dilute complC*ed waste (Hftftlon 1991). The 
waste stored ill this DST is classified as mlled waste because it eoetains both mdioaew1e and 
regulated ehemieal eoestiteents. It is considered as eorrosh•e, tone, persisteet, ea:rei.ftogenie, 
and e*1remely hftZ;ftfdous in accordance with Washiflgton State Dll:ftgerous Waste R:egulatioes 
(WAC 173 303). The mlled waste i.ft the DSTs could include the fission prodects strontium 
and cesium and actio:ide series elements such as ufllftium Md plutom.um. Metal.s also could 
be coneeetrated in the sledge at the bottom of the tanks; therefore, the waste eoeld be 
C*tremely hftz'fil'dous waste based on a high meta.I: coetent. 

4.1 • .2 • .2.33 .240 S 30.2 Cateh Tank. The WIDS database (WHC 1991a) indicates that 
this waste management unit was remo1t•ed from sef\•ice in MMCh 1987 as a "leaker." 

The catch tank is below gmtie ll:ftd has been taken out of service as a leaker. The tank 
reeCf'fed low leYel, dilute laboratory wastes which included pletom.um, ,•olatiles, and 
inorgftfties. 

4.1 . .2 . .2.34 .241 S 30.2h Cateh Tank. The V.Z:IDS database (WHC 1991a) intiicates this 
waste mO:Aagement unit begftft service in 1952, Md that it is currently ftB assemed leaker. 
The catch tank is below gmde and is beiftg pumped per PM 90 062. The liqeid waste 
disposed ift the tank is reported as mlled waste. 

4.1 . .2 . .2.35 241 S 302B Cateh Tank. The WIDS database (WHC 1991a) intiieates that 
this waste m&Bagemeet unit was isolftted in 1985. The liqeki waste disposed into the tftflk is 
fCJ)Orted as mi.x:ed waste. 

WHC/SPLANT /9-12-92/03152A 

4-21 



DOE/RL-91-60 
Draft B 

1 4,1.2.2.36 241 SX 302 Catell Tank. The eateh tank is below gmEle MEI wa.s isola.teEI 
2 ift 1985. The liq-ttiEI wa.ste Elispesed iftto the taftk is fef)Ot1eEI a.s mixeEI waste. 

~ 4,1,2.2.37 244 S Reeei:ver TuBk. The WIDS Ela.mea.se (WHC 19910:) ~Eliea.tes tllis 
5 a.eth•e waste mat1a.gemeRt unit begat1 sePt•iee ift 1987, tra_nspertiflg_ waste. sol~tioRs from 
6 proeessiftg at1EI ElecoRtftffliRa.tion epemtions. Leak detecti:en a.nEI fttf monttonRg Me perfofffieEI 
7 eofttiftuously within the 241 SY Ta.nk Farm at1EI the unit's sump is monitored mat1ua.Hy. The 
8 liq-ttiEI wa.ste ElisposeEI into the tank is repofteEI a.s miJEeEI wa.ste. 

~O 4.1.2.3 Cribs, Drains, and Drain Fields. The types of iftfefftla.tioft &11aila.ele fof the eribs, 
11 Elmi-Hs, MEI ElmiR fielEls ineluEle iR-¥entory Ela.ta, mEliologieal surrey Fesults, MEI ~ofehole 
12 geophysieal Ela.ta. Soil, ·1egetation, at1EI a.if monitoring Ela.ta a.re generally u~a.·1aila.ble for 
13 these sites. IRYentory at1EI mEliologieal infefffia.tion luwe lMgely been eompileEI ffoffl ~e 
14 WIDS sheets (WHC 19918:) a.nEI the Ha.nfefEI Ina.ewe Site Suf\•ey (HISS) Ela.mea.se efttnes. 
f 
16 4.1.2.3.1 216 S 1 and 216-S l Cribs. The V/IDS Ela.mea.se (WHC 19918:) Rotes that 
17 wells monitor this site, B:ftd a.nnual suffa.ee mEliologieal surYeys a.re perfofffieEI ~er~. Data_ 
1,8 from nrens u 122 2 5 6 10 15 16 17 18, 29, 30, 31, 36, MEI 67 1nE11ea.te mmof 11 

~ '''' ''' hf 19 feElistribution of mElionuelides ift the soH henea.th the site. It is be_He'~etl that_ b~hroug o 
20 eontami:na.nts eould he:ve oeeuffeEI here. AnRua.l flldiologiea.l montt~nn~ dunng : iugust 1990 
r noteEI a. sagebfUsh stump in the center of the waste ma.na.gement umt With a. f~dmg of 

22 35 000 e/min at1 inefea.se 0·1er the 1989 surYey. A tumbleweeEI g0:1f•e a. Feadmg of 
23 150 000 d/mi~ (beta) at1d a. fla.ggetl S:fea. a.long the southwest boFder of the feneetl ~~ gave a. 
24· Fea.ding of 20,000 d/min (beta.) else iR August 1990. At that time, ba.ekground FB:dta.tmn wa.s 
25, mea.sufeEI to be 2.500 d/ffllftetfr a.t tltts UHL . fb ~ \.' ·t 
26 
2, Tmftsumni:es, fissioft products, ufflftium, B::Rti iHorga.nies a.re a.ssumetl to be pFesent a.t 
28, this site. The efih Feceivetl aaaroxima.tel:11 160.000 lcL (4.2 x 102 e;9 1) Af west:e_ 

2
9 Ef lie jQ' Gfoss gamma. my well logs h&11e been used to q-ttalitatively evaluate m 1onue e 

31 migmtion ift the vadose 2one fteS:f the 216 S 1 B::Rd 8 2 erib~. \1.Ze~s 22 1, ?122 2, V/22 1~, 
32 n722 18 '.'122 29 u722 30 ur22 31 u722 36 a.nd '+V22 67 1mmeE11ately a.dJaeent to the enb '' ,, ,v, ,*" ,v, ' 
33 show mdioa.etive eontafflinat1ts from the bottom of the erib to the water male. !ft the 
34 peripheral ... ells '"22 5 '"22 6 u722 10 W22 le end W22 17, mdia.tion levels Me ftCS:f W 4h , h , 7-Y , , 

35 ba.ekgrnuHd. '+Velis W22 2, 1,1122 5, W22 6, W22 10, V/22 15, \1/22 16, ?'22 17, V.122 _18, 
36 '1122 29 n722 30 u722 31 n722 36 B::Rd W22 67 h&11e all beeft geophysteally loggeEI smee f, , h , 7--. , ..-'f , , • 

37 1977. Examination of the gamma my log from these wells showeEI only one mfr.J0f eha.nge. 
38 In 1986, \Vell V/22 6 reeofEleEI mdia.tios level a.eo11e baekg~u~d (275 els) from 14 to 15 m 
39 (46 to 48 ft) . A felog of this well ift 1987 showed only mE11a.tt0n levels fteS:f baekgrnund. 

40 . e· d' lid 41 4.1.l,3,l 216 S S Crib. The WIDS da.mease (WHC 1991a) m 1eates Ilrlonue es 
4 2 a.re held hi~h ift the seeimeftts bet1ea.th the Hnit, ftftd moftitoring of '.Veils W26 1, 3, 4, at1d 
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5 h£Pt'e showfl fl:0 breakthrot1gh from the sedimeflt to the grot1fldwater. Dt1rifl:g the e.nfl:t1e.l 
st1rfaee mdiologieal st1rveys ifl At1gt1st 1990 e.nd !mgt1st 1991, no eonte.miflation was 
detected. WIDS e.lso notes that the waste me.ne.gement t1Rit ·1,1as st1rfaee ste.bilized on i" .. t1gt1st 
24, 1990. Tflmst1ra:nies, fissioft prodt1ets, t1fflflit1m, tmd inorge.nies e.re asst1med to be 
present. The t1Rit received e.-ppro~mately 4,470,000 kL (1.18 x Ht ge.l) of we.ste. 

Gress ge:mme. my well logs hl'Pt'e beef!: t1sed to EJ.1:1e.lite.twely e11e.lt1ate mdi0Ht1elid~ . 
migration in the ve.dose zofle ftee.r the 216 8 5 erib. Logs from Well 26 1 shows mdiOe.et.Pre 
eoflte.Htifttmts from e.-ppre!ltime.tely 1.5 to 12 m (5 to 38 ft) eel:ow the gret1fl:d st1rfe.ee. The 
eonte.mination is held high beneath the erib B:Rd bree.kthrot1gh to the grm:mdwater has not 
oeet1rred e.t this site. Periphefftl wells W26 3, \V26 4, tmd W26 5 show only be.ekgrot1nd 
re.die.tiofl le·t'els. These wells h£Pt'e fl:0t beeR geophysieally logged siftce 1977. 

4.1.2.3.3 216-S 6 Crib. Dt1riflg the e.nnt1e.l st1rface mdiologiee.l st1r1ey ifl At1gt1st 
1991 fl:0 conte.miHe.tioR we.s detected e.t this t1Rit. The V/IDS de.te.be.se (WHC 19910:) notes 

' h . the.t dt1riflg the se.me st1£Yey ifl At1gt1st 1990, no eoHte.miHe.tiofl we.s detected e.t t e penmeter 
of the waste management l:lAit. Only the perimeters v;ere Sl:lrveyed dl:le to the Sl:lrfaee 
ste.bilimtion effort oeet1rriAg oft September 14, 1990. Dt1riAg the previot1s tmflt1e.l surYey 
which iflclt1ded the interior of the we.ste mB:Re.gemefl:t uflit, no coflte:mifle.tion we.s dctee~. 
TmRsura:nies, fissiofl prodt1ets, ura:nium, e.nd iflorge.nies e.re e.sst1med to be present e.t th:1:s 
site. The Hnit reeei¥ed e.-ppro!ltimately 4,470,000 kL (1.18 x Ht ge.l) of waste. 

Gross ge:mma my logs from 'Nell W26 2 hl'Pt'e beeR t1sed to EJ.1:1e.lite.tively ert'e.lt1ate. . 
mdionuelide migration ifl the ¥e.dose zoRe nee.r the 216 8 2 erib. Only be.ekgrot1Rd re.die.t~oR 
lerrels are detected at this well tmd no breakthrough to the groHndwater has oeetlrred at this 
site. Well W26 2 he.s Rot beef\ geophysice.lly logged siRee 1977. 

Aft e.erie.l ge.mma my mdi&tioR SUf\'ey o¥er the 200 West Area ifl foly ~d At1gt1st 1988 
indieates that gross ge.mma eounts ift the vieiftity of this waste ma.Ragement un:1:t rtmged 
betweefl 2,200 B:Rd 7,000 els. 

4,1.2,3,4 216 S 7 Crih. The \VIDS date.base (\l/HC 1991a) notes that weHs monitor 
this site B:Rd B:Rfl:t1e.l st1rfe.ee mdiologieal st1FYeys are perfemied here. Data from 
Wells \V22 12, 13, 14, B:Rd 32 iftdieate fl:0 meast1rable migmtiofl of mdioRuelides he.ve 
beef!: detected befl:eath this we.ste mB:RagemeRt t1flit siRee •1,10:ste dispose.I to the site was 
terminated in July 1965. It is belie¥ed that breakt.'n=oHgh of eonte.mift:B:Rts eould hiVf•e 
oecurred here. Aflftt1e.l perimeter mdiologiee.l moRitoriflg during Augt1st 1990 B:Rd At1gt1st 
1991 did fl:0t detect eofltaffiiflatiofl, B:Rd there hes beeA no ehtmge ifl this eoRditiofl sifl:ee the 
August 1988 st1£Yey. Perimeter st1£Yeys are beiftg eofldueted dt1e to the poteAtie.l for eoHapse 
of the straeture, whieh eould spfe&EI eontamiftation eHn:ently eelow gfOm~d surfaee. . 
TmRsure.nies, fission produets, untnium, and merge.Ries are assumed to be preseRt at thts 
site. The erie reeei7red eppre!ltimately 390,000 kL (1.0 x 10! ge.l) of waste. 
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1 Gfoss gamma fay logs ffom \\lells W22 12, W22 13, W22 14, W22 32, Vl22 33 luwe 
2 beea used to qualitafu•ely evaluate mdioauclide migratioa iB. the ·••adose zoae neai= the 216 S 
3 7 crib. Between 1958 and 1976, mdioacti11e contaminants wefe deteeted from appfoximately 
4 2 m (7 ft) below the base of the crib to the water table e:ppmximately 64 m (210 ft) below 
5 gmuRd surl'aee oft gamma my logs. The mdiatioft iateRsity deereased with time due to 
6 radionuclide deeay. Since waste disposal to the crib v1as termiaated RO measurable 
7 mo11emeRt of mdioR1:1elides beReath the crib he¥e beeR detected. 1,\lells \V22 13, W22 14, 
8 and 1.¥22 33 ·.vere geophysically logged oecesioRelly 1:1p to 1987. Gamma f&y logs from 
9 these wells show AO ffln,er ehnA~es s,Aee 1977. 
10 
11 4.1.2.3.5 216 S 9 Crib. The WIDS database (\l/HC 1991ft) Rotes that wells moRitof 
12 this site and anftual surface radiological su£Yeys are perfofffled here. 1.\lells 1.Jl22 26A Md 
13 V/22 27A were drilled to depths of 65 m (215 ft) aeKt to this waste managemeRt uait iB. 1966 
14 to detefmiRe the mdioauclide distributioa below this site. Well \1122 26A was drilled Oft the 
1_·5 cest side of the uRit Md W22 27A oft the ·.vest. Low le·1el ~f ( 1. OE 11 Cilg) was detected 
16 ia a pefehed watef zoRe at 43 m (140 ft) iR Well 1>122 26A, and Ro loag li-¥ed isotopes ·.vere 
17 detected ift 1.11-en \l/22 27A. Wells \\722 25, 26, 34, and 35 preseatly moaitor this waste 
l 8 mMagemeat uRit. Data iRdicete breakt.'lrough to gr-ouadwater could h&11e oeeuffed at this 
19 site. Duriftg the a:r..-nual surl'aee radiological su£Yeys iR August 1990 and August 1991, ao 
20 eoRtamiftatioR ·.vas deteeted. These data iRdieate ao ehMge siftee the August 1988 su£Vey. 
21 Trafts1:1fafl:ics, fissioa products, ufafl:ium, and iftorgaaics exist at this site. The crib receh•ed 
22 eoormcifflftteh• 50.300 kL (t .'.n X 1oz ~el) of w0ste. 
23 
24 Gross gamma ray logs from 'Hells 1.J/22 25, Vl22 26, 1.V22 35, and W22 36 he¥e beeR 
25 used to qualitatively evaluate radioauclide migratiea ift the •radose zoae aeai= the 216 S 9 
26 erib. Radioaefu•e eoatamiRants h&11e beeR deteeted from the crib bottom to the watef table 
27 siRee 1965. Gamma ray logs show the mdiatioR iRteRsity iB. these moRitoriRg wells has beeR 
2~ decreasiRg with time due to radionuclide deeay. 1.J.Zclls 1.Jl22 36, W22 25, and \l/22 35. h&11e 
29 eeea geophysically logged siRee 1977. Gamma ray logs from V,Zcll W22 35 showed a 
0 decfease iR radietioft omhe:eht due to mdioRuelide deee·,. 

31 
32 4.1.2.3.6 2Ht S 13 Crib. A surl'aee su£Yey ift December 1991 re11ealed a small area 
33 of eoRtamiRatioR Reai= the eeRter of the unit eoRtaiftiRg Rabbitbresh that ge¥e readiftgs of up 
34 to 4,000 d/miR (beta). The area was stabilized wheR efforts to decoRtaffliftate it were 
35 unsuccessful. The area arouRd the eeftter post at the unit was also Roted as an area with 
36 c&11e ia poteatial. The WIDS database (WHC 1991a) iB.dicates that surficial radiological 
37 su£Yeys of the perimeter are perfofffled a:r..-nually, aRd cl1:triRg August 1990 Ro eoRtamiRatioR 
38 was detected. Ne chaRge in the su£Yey results hacl beeR Roted siRee August 1988. 
39 Tffill:sufafl:ics, fissioR t)foduets, uranium, ane iftorganies he¥e beeR eetected at this site. The 
40 eri-h receir;ed annrmcifflatelv 5.()()0 kL (1 _J x 1~ i;,;el) of waste. 
41 
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Gfoss gamma. fB:Y logs fr-em '.Veil W22 21 hB:¥e been l:lsed to Ell:Jftlite.tr,ely e¥e.ll:le.te 
mdionl:lclide migfB:tion ia the •;a.dose :z.one neB:f the 216 S 13 crib. Betv.•een 1952 to 1968, 
eonte.miftB:A:ts wefe detected fr-em approKime.tely 2 m (6 ft) below the be.se of the crib to 33 m 
(107 ft) below the gfol:lnd sl:lffe.ee. Re.dioe.ctive conte.mine.ats B:fe helt:l high ia the sediment 
eoll:llffll iadiee.tiag the.t bt=ee.k'-.. wl:lgh to grol:lndwe.tef he.s not oecl:lffcd e.t this site. Ge.mme. 
my logs show mdiation inteAsity decree.siAg with time. \Veil W22 21 has not been 
gOOf)hysice.lly logged sinee 1977. 

4,1.2,3,7 216 8 29 Crib. Ne mdiation we.s detected e.t this waste me.ne.gemeAt uAit 
dl:lriflg the Al:lgl:lst 1991 B.r.fil:le.l sl:lffe.ee mdie.tion Sl:lfYey. The V/IDS de.ta.base (WHC 1991e.) 
e.lso indicates the.t Ell:lring the B.flnl:le.l Sl:lffe.ee fB:die.tion monitoring in Al:lgl:lst 1990 no fadie.tion 
we.s deteeted e.t the perimeters of this uAit. Thefe he.s been no change in the suffe.ee 
moAitoriflg stams of this site sifl.ee the Ne1rember 1987 Sl:lfYey. The perimeters are 
monitofcd dl:le to the eolle.pse potentie.l of this fe.eility, whieh he.s been feee.ppe6 three times 
since December 13, 1974, Ell:le to sl:lbsidence. TfB.flsl:lrB.flics, fission proEll:lcts, l:lfB.flil:lm, B.fld 
inofgB.flics B:fe e.ssumed to be present e.t this site. The crib feeeiit•ed e.:ppro'ltime.tely 135,CXX) 
kL (3.57 x 102 ge.l) of waste. 

Gfoss ge.mme. fB:Y logs from 'llells W22 20 B:REI W22 74 hB.1,•e been l:ISed to EtUe.lite.ti11ely 
e11e.lm1te mdionl:lclide migfB:tion in the ve.dose :z.one neB:f the 216 S 20 crib. Ne8:f be.ekgfOl:IAEI 
lei,rels of mdiation Wefe deteeteEI in Well W22 20 e.t e.pproKimately 17 m (56 ft) e.bo1re the 
'l+'B:tef table. ~ice.sl:lfB:ble mo11ement of mdionl:lclides beneath the crib hB.Ye been AoteEI siAcc 
1963 Ell:le to we.ste ElisehB:fge to the crib bl:lt no bfce.kthfol:lgh to the grol:lnElwe.tef he.El oecl:lffeEI 
e.t this site. W'ell W22 20 he.s Rot been gOOf)hysiee.lly loggeEI sinee 1977. \Veil W22 74, first 
loggeEI in 1984 then age.in in 1987, show gamma fB:Y e.ctivity in the •,re.dose :z.one from 
B.f)pfo'ltime.tely 9 to 12 m (30 to 38 ft). 

4.1.2.3.8 216 8 22 Crib. Ne fB:diation v,•e.s deteeteEI at this waste management l:IAit 
Ell:lriflg the e.r.Bl:le.l Sl:lfYey in Al:lgl:lst 1991. The \VIDS Ele.te.be.se (WHC 199le.) e.lso inElice.tes 
the.t Eluriflg the e.anl:le.l sl:Jn•ey in A.ugl:lst 1990 no eonte.mifle.tion we.s EletecteEI, e.aEI the.t no 
change he.s oeel:lffcd sifl.ee the Al:lgl:lst 1990 sl:Jn•ey. TfB.flSl:lfB.flics, fission procll:lcts, ufB.flil:lm, 
e.nd inorge.nics are assumeEI to be present at this site. The crib rccei1reEI e.pproximately 
98,000 L (26,000 ge.l) of waste. 

Gross gamma my logs ft:om '1Vell \1122 19 hB.Ye been l:lsed to Etl:le.lite.ti:Yely ei•'e.ll:late 
fB:dionl:lclide migfB:tion ia the 1radose :z.oAe neB:f the 216 S 22 crib. A gamma my log from 
1984 shows mdiation le"+•els slightly above be.ckgrol:lnEI (150 els) at e.ppfo'ltime.tely 65 to 66 m 
(214 to 216 ft). W'eH W22 19 he.s Rot been gOOf)_hysiee.lly logged since 1984. 

4.1.2.3.9 216-8 23 Crib. The WIDS Ele.te.be.se (\VHC 1991e.) notes the.t wells monitof 
this site, B:A:EI B.Hnl:le.l sl:lffe.ee mdiologiee.l Sl:lfYeys are peffofmed hefe. De.ta. fr-em 
Wells Wl9 S, Vl19 6, W22 37, B:REI W22 38 ifl.Eliee.tc the.t bf'CB:lEthfough to grounElwe.tef he.s 
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1 not occurred at this site. During the 1\.ugust 1990 Md 1\.ugust 1991 surface sun·eys, no 
2 eoatamination •Na:s dcteeted, a deerease from the August 1989 sur¥ey. Transuranies, fission 
3 products, \irMium, Md inorgMics arc assumed to be present at this site. The crib reeci>,ed 
4 eppro,cimately 34,100 kL (9.0 x 1~ gal) of waste. 
5 
6 Gross gamma ray logs from \Velis Vll9 5, 'll19 6, 'll22 37, Md Vl22 38 ha¥e beea 
7 used to EtUalitatiYely e•,alue.te radionuclide migration iJ:i the :r;adose 2oae near the 216 823 
8 crib. Gamma ray profiles from these wells show near baekgrotlftd lC"t•els of ra.die.tioa. These 
9 wells hB:'1e not been geophysice.lly logged si-J:iee 1977. 
10 
11 4.1.2.3.10 216 8 25 CPib. The WIDS date.base (WHC 1991a) iadice.tes that surficial 
12 radiological surveys arc performed semiar.n\ie.lly, Md during September 1990 ao 
13 contamination was deteeted. No eontamina:tion wa:s noted at this uAit ia September 1991 and 
14 backgrouAd radiatioa we.s measured to be at 100 clmiA. Radiological well surveys are 
1 performed ftUB:rterly. Tra.nsuranics, fission products, uranium, and inorga:nics arc assumed to 
Le,.. be preseAt at this site. The crib reeei't•ed eppro,cimately 288,000 kL (7.61 x 10~ gal) of 
17 wa:ste. 
18' 
19 Gross gamma ray logs from '.Velis \V23 9, \1/23 10, and W23 11 hB:'te beeA used to 
20 EttJalitati't•ely e:r;alue:te ra.dioAuclide migra.tioa in the :r;adose 20Ae near the 216 S 25 crib. 
21 Gamma: my logs from these wells show only hackgro1:1Ad radia:tioA le¥els. These wells hB:'1e 
2Q'"' Rot been geophysically logged sinee 1977. 
23 
24 4.1.2.3.11 216 S 26 CPih. No coAtamiAatioa was noted a:t this HA:it d1:1riAg the 
25 ' surficial radiological S\irvey ia December 1991. The 'llIDS database (VIHC 1991a) indicates 
26 that surficial radiological surveys arc performed EtUe:rterly, and during September 1990 no 
27 contamination we.s deteeted. No change has occurred in the s1:1rfaec sur¥ey de.ta since 
28 September 1989. Tra.ns1:1ranies, fission. prod1:1ets, 1:1rani1:1m, 11010:tiles, semwolatiles, and 
29 i-J:iorga:nics arc assumed to be present e.t this site. The crib reeei't'ed B:l}f)fOximately 164,000 
30 kL (4.33 x 1~ gal) of waste. 
31 
32 Well 299 \V27 1 is loeated a:djaceat to the 2H, S 26 crib. This well was AC11er 
33 geophysice.lly logged. 
34 
35 4.1.2.3,12 216 S 3 FPeeell DP&ill. The \1/IDS date.ba:se (WHC 1991a) iadieates that 
36 d1:1ring the annual surfe.ce radiological surrey iJ:i Aug1:1st 1990, no coatamination was 
37 reported. These results arc a decrease hom the 1989 s1:1rvey. No coatami-J:ie.tion hot spots 
38 were detected during an August 1991 surface survey, and be.ckground radiation was 
39 meas1:1red at 20,000 d/mi-J:i (beta). The waste reeeh•ed was low salt and coAsisted of TRU, 
40 fission products, urani1:1m, B:H:d i-J:iorga:nics. The uftit reeei¥ed eppro,cimately 4,000 kL (1.06 
41 x--1-e~ gal) of waste. 
42 
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4.1.2.4 Ditekes, Treeehes, eed Polltls. 

4.1.2.4.1 216 S lOP Pond. The WIDS de.taee.se (WHC 1991a) iftdiee.tes the.t 
ra.dielegical st:trYeys ef the st:trface B:£C performed semiB:Rnt:tally. Ne eentamine.tien was 
detected dtui.ng ffiffile.ry 1992, Jt:tly 1991, ftftd April er July 1990. 

Vlell 699 32 77 is located nea:r the 216 S l0P Pond. The ge.mme. re.y log from. this 
well shows no radiation lC1,els abo•1e backgrot:tnd. 

The t:tnit is backfilled o•f'er ftftd iftclttdes fot:tr fiHger leader treHches. The poRd ftftd 
ditch cever 53 m.! (13 acres). The pond reeei'led e¥erflew from the high water tower ftftd 
bearing cooling water from. 8 PlB:Rt via the 216 8 10 Ditch. 

4.1.2.4.2 216 S 11 Pond. The WIDS dataee.se (WHC 199le.) iftdicatcs that the 
set:tthern portien ef this waste mB:Ragement t:tnit is co¥ered with seil, is free of ra.dieacti'fe 
centaminatieft, B:Rd is acing ttsed as a root depth peRetre.tien stttdy site. Ne coRtam.inatieH 
was ftoted dming Jttly 1991 ftftd Iftfttte.ry 1992 surface radiological surveys. 

,I/ells 699 32 77 B:Rd 299 '.1/26 9 were drilled flea:£ the 216 8 11 Pond B:Rd 
geef)hysically logged dttriHg coHstrectioft. Ge.mme. ray logs freffl these wells show HO 
re.die.tioft ree.diHgs e.bo•re he.ckgret:tHd. 

The site eo•,ers awrmrimately 6,000 ffl! (65,000 f~) B:Rd reeeived waste from. air 
coHditioRing, dra.i:Hs, ftftd eheffliee.l sewer ift 8 PlB.Ht 'lie. the 216 8 10 Ditch. The site coRsists 
of two poRds the.tare ftow eo•,ered B:Rd the south fX)Hd, free ffoffl ra.dioacti'le cofttam.inatioH, 
is heiftg used for e. root depth peHetra.tion stttdy. The poRds reeei¥ed 8:f)f)fOXiffle.tely 
2,000,000 kL (5.3 x 10! ge.l) ef waste. 

4.1.2.4.3 216-S 15 Pond. Be.ckgrottHd ra.die.tioft ree.diftgs of 1,500 d/ffl.ifl (heta) to 
20,000 d/min (hem) aleHg the sot:tthwest bet:tRdary of the t:tRit •.-,,,ere recorded dt:triRg the 
Attgttst 1991 st:trface ra.diologice.l suFrey. The ,VIDs database (WHC 1991a) iftdicates that 
surficie.l radiological st:tFYeys B:£C perfofffled ar.:fltte.lly, ftftd that Ho eeRtamine.tiofl we.s detected 
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ift Attgttst 1990. These st:tr.·ey results iftdieete a decrease from the 1989 s1:1r,•ey. The site 
reeei>red apprm<lma:tely 10,000 L (2,600 gal) of eoRdeRser spray cooling 1w<a:ter from the 
110 S tank ift the 241 S Tonk Fftfffl. The waste was low salt and eoml)E)sed me.iRly of nitrate 
and !.HBK. 

4.1.2.4.4 216-S 16P Pond. The WIDS database (WHC 1991a) iftdieetes that st:trtieial 
raeiologieel sttr.·eys ere perfofffled semianRttftlly. No eoRt-affl.ifletion was detected ift At:tgttst 
1990 or February 1991. There hes eeeR Ro change ift eeti·,ity siftee the Septemeer 1987 
stt£Yey. This v,0:ste mB:Ra:gemeRt ttnit was le:Yeled B:Rd ea:ekfilled ift 1975, 0: Rttmeer of test 
plots were sealed with asphalt, anti a root to:Kift was applied. Fission preclttets B:Rti ttranit:tm 
ere ass1:1med to ee present et this site. 

An aerial gamma: ray radia:tioR sl:lf\•ey o·,er the 200 West Area ift Jt:tly and Al:lgl:lst 1988 
indicates that gross gwnma eottnts iR the Yieinity of this waste mamtgemeRt l:lnit ranged 
eetween 2,200 and 7,000 els. 

4.1.2.4.5 216-S 17 Pond. The \I/IDS database (WHC 1991a) iRtiicates that st:trtieial 
radiological stt£Yeys are perfofffled semiar.:nl:lally. DeeeyiRg tttmeleweeds OR the sol:lth befffl 
of the waste management ttnit were reed at 1,000 elmin in Jl:lly 1990, and similer eontiitions 
were reported dttriRg the .t\pril 1990 Sl:1£Yey. No eoRtamiRa:tioR was Roted dl:lriRg Ja:nm1:ry 
1992 sttrfaee moRitoring. The site has been stabili~ed pw,•ieusly. Tfllflsuranies, fissioR 
preclttets, l:lranittm, anti iftorganies are assl:lmed to ee present at this site. 

4.1.2.4.6 216-S 19 Pond. The \I/IDS tietabese (WHC 1991a) intiieates that surtieial 
radiological sttrYeys are perfofffled semianHttftlly, anti that Ro eontamiRation was tieteeted in 
Aug1:1st 1990. IR Deeemeer 1953, surface tiose rates up to 200 mR/h were tieteeteEl et the 
eElge of this waste mB:RagemeRt l:lnit. C>.•er the eRsl:li:Ag yeers, the eetalgamma: radioaeti1,ity 
has deeeyed off ttRtil presently there is no eeti·,ity tieteetable with ratiiation monitoring fielti 
iRstruments. The ftBSeRee of radioeeti:Yity was eonfirmeEl dt:triflg a surtieial su£Yey in 
Febme:ry 1991. Mud SS:fflf)les taken frem the site on Jt:tly 14, 1977, contained 241Am eeti'l1ity 
to 38 0Ci/g. The site was staeilizeti iR Oetoeer 1984. There is Ro radioa:eti3t·ity el:lt the 
l)E)Ssieility of the presenee of ha:mrdotts chemicals (:yolatiles and semi.¥010:tiles) e:X:.ists. 
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....... wt .. ~ 
4.1.2.4.7 216 S 10D Diteh. The WIDS datftbase (WIIC 1991a) indicates that 

mdiological sur-.•eys of the stuface ll:fC perfofffled semiannually, surface water se.mples are 
takea weekly, aftd sedimeet ftftd 1t•egetatioe samples are takee annually from thls waste 
management unit. Surface wate£ SflfBPli:Ag was discoetinued iR August 1991. No 
contamieatioa was detected during the semiflflftUal surface monitoriag iii July 1989 and 
Jftftuary 1992. The site has beefl partially stftb~ed. Tfftftsumnics, fission products, 
uranium, ¥olatiles, and semi'.•olatiles are assemed to be present at thls site. The ditch 
reeei't<ed aooroximatelv 4 000 000 kL H 1 x 1~ eal) of waste. 

Wells W26 7, W26 8, '1l26 11, W26 12, drilled adjaceet to the 216 S lOD Ditch, were 
geophysically logged dering constraetion. Gamma my logs from these wells show oo 
mdiatiot1 le..•cls 0:l:xwe backeroued. 

4.1.2.4.8 216 S 160 Diteh. The WIDS database (WHC 1991a) indicates that this 
waste management unit was surveyed for uederground mdioactwe material in September 
1984 ftftd that no contflmioatioa was detected. Details of the sampling progmm were not 
fl'f'flilflble. This waste m£tHagement unit has been backfilled. Inorgftftics are assumed to be 
oresent in the ditch. 

4.1.2.4.9 216 U 9 Diteh. The WIDS database (WHC 1991a) indicates thls waste 
mftftagement enit was backfilled with 0.6 (2 ft) of cleae. soil in spring 1954. It is eot 
eurrent:lv moe-itored as 0: mdintioR zoRe. 

4.1.2.4.10 216 S 8 TFeeeh. The WIDS database (WHC 1991a) indicates that 
mdiologieal surveys of the surface ere perfofffled 8:8:flually. During the .A.ugust 1990 survey, 
three a.rea.s of contamiliatioe: were idee:tified at ltYtels of 0.6 mR/h, 2.6 mR/h, aftd 1.1 mR/h. 
These rea.dings represent ftft ilicrease from the 1989 survey. The August 1991 survey 
f0'tealed backgroue:d mdiatioe: at 2,000 d/min (beta), bet ao other specific areas of 
contamieatioa. Traflsera.iies, fission prodects, omni.em, 8ild inorgftfties are assemed to be 
present at the site. The trench reeei'fed flPf)roximately 10,000 kL (2.64 x 1~ pnl) nf wnst:e. 

Well W22 39 drilled near the 216 S 8 Treach, was geophysically logged deriBg 
coastractiofl. Gamma my logs from this well shews ao mdiatioa levels a-bo¥e backgrouad. 

4.1.2.4.11 216 S 12 TFCBek. The WIDS datftbase (WHC 1991a) indicates that serface 
mdiological se£¥eys of the site are perfofffled flllflually. No coBta.mirnltion was detected 
define the Atieust 1990 Md Aueust 1991 serve•,s. No ehO:Hee iii serfa.ee eontamiftatioa has 
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been noted since the .A:ligust 1989 sur.•ey. WIDS ifldicates that this site, which was acfr1e 
only duriBg July 1954, could in. all probability be remo·,ed from the statas of a radiation 
zone. No subsurface data: are presented to substa:ntilrte this interpretation. 

The site reeeh•ed approximlrtely 76,000 L (20,000 gal) of flush water containing 
ammofli.um eitrate from the 291 S stack. Transurames, fission products, uranium, and 
inorganics are assumed to be present at this site. 

4.1.2.4.U 216 S 14 TFenek. The WIDS database (WHC 1991a) indicates that during 
core drillin.g in 1971 at this waste ma:nagement unit, a strong odor of hexonc was noted in. 
the soil samples and the. borehole. Rndioaeti•tity was not found in the samples, and the site 
was released from mdiation zone status on February 1971. The site received contaminated 
hexane from initial test rues 9:t S Plaet. 

4.1.2.4.13 216 S 18 Trenek. The WIDS database (WHC 19918:) indicates that this 
site was acfr,e in October 1954 as a receptacle for •1ehicle deeoetamination waste. In 
October 1972, this site was dug up a:nd the remaining mdioaeti1re objects were remo1red to 
the 200 West Dry Waste Burial Ground for disposal. The site was then released from 
mdiation zoae status. It is likely that organics were used in stce.m clea:ning at this site .. 

4.1.2.5 Septie Tanlis and A9seeiated Dram Fields. 

4.1.2.S.l 2607 W6 Septic TaBk and Tile Field. No monitori:llg data: were foued for 
this waste ma:nagemeet unit. 

4.1.2.S.2 2607 WZ Septie Tanks (2) and DFilie. Field. The WIDS database 
(WHC 19918:) indielrtes that this waste ma:nagemeet ue.it was used to process sanitary waste 
watCf and sewage. Wastes assoeiated with this facility are categorized as aonh8:Zft:fdous a:nd 
eonmdioaetir,e. 

4.1.2.5.3 Sanitary Crih. No moe.itotieg data were foued for this waste ma:nagemeat 

1&••1n1111111a11P. 
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4.1.2.6 Transfer Faeilities, Diversien Bol!!fes, and Pipelines. 
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4.1.2.6.1 216 S 172 CoB-tfol Struet1:1Fe. The WIDS database (WHC 1991a) indicates 
fOtltine surficial mdiatioa surveys, aifbomc mdioHUclidc monitoring, Emd visual inspeetioas 
a:r-e performed at this waste mEmagemeat unit. The unit contains unquEmtified amounts of 
low le11el mdioactrre solid waste. The maximum mdiatioa reading is 25 mR/h. 

AccordiHg to the 1990 Enviromnenta.l SuFYeillEmce Report (Schmidt et al. 1991) this 
waste mEmagemeat unit was stabilized during 1990. No mdioacti.Yity was detected during a 
Seotember 1991 surfieiel survev. 

4.1.2.6.2 2904--S 169 Contl'ol Strueture. The WIDS da:ta:be.:se (WHC 1991a) 
indicates that routine surficia:1 mdiatiea suFYeys, a:if.bome mdioHUclide monitoring Emd Yisual 
inspections a:r-e performed at this waste maBagement unit. Results of the monitoring indicates 
the site coHta:ins Em undetermined quftfltity of low le•1el coHtaminated coHcrete Emd piping. 
Radiological readings indicate 5,000 e/min beta/gamma in the soil Emd up to 300 e/min 
smeam-ble eoHtB:m.ination on the waste me:ne:!1'ement unit smfe:ees. 

4.1.2.6.3 2904--S 110 CoB-trol Struetul'e. The VIIDS database (WHC 19918:) 
indicates that routine surficial mdiatioa suFYeys, airbomc mdioHUclide monitoring, Emd visual 
inspeetioHs a:r-e performed at this waste mftftagement unit. Results of the monitoring indicates 
the site contains ftft undetermined quEmtity of low le11el contam:inated coHcrete Emd piping. 
Radiological readings indicate there is less thft:ft 200 c/mia beta/gamma smeamble 
contaminatioa, less thaB 7 mR/h penetrating mdiatioa, aBd indieatioHs of ftOHpenetmting 
mtiintlnA nf'P,QP.At 

4.1.2.6.4 2904 S 111 CoB-trol Stmeture. The VIIDS _datab~se (WH_C ~99la) .. · 
indicates that routine surficial mdia:tioa surveys, airborne md10HUclidc momto?D~• ~d ~1sua:l 
inspeetioHs a:r-e performed at this waste mftftagemeHt unit. Res~lts of the momtonn~ ~dieates 
the site coHtains ftft uftdetermined quantity of low le¥el contammated coacrete aftd ptpmg • 
Ra:diologieal readings indicate there is less than 100 c/min beta/gamma s~eamble . . 
coHtam:inatioa a:nd a 20 mR/h readieg at contact with ftft opea or closed wmdow Cutle Pie 
mdintiAA mnAltnf'iAP lm,tR1mP.At. 

4 1 2 6 S 249 S 151 Diversiee BollI. Tra:nsumnics, fission products, 8:ftd umnium a:r-e 
• • • • . . be th 23sy 

assumed to be present at this site. Alpha mdia:tioa a:ftd total ummum. rem8:l:11 ave~ 
coneeatmtioa limit. The unit has been isolated a:nd weather eo•1ered. 

4.1.2.6.6 249 S 152 Diversiee Bol'lf. This unit has beea isolated and weather covered. 
No other data were eot fouftd. 

4.1.2.6.1 241 S 151 Diversiee BollI. This unit has beea isolated 8:ftd eo•rered. No 
otheF clftte: weFe found. 
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1 4.1.2.6.8 241 S lSl Diversion Box. The WIDS database (WHC 1991a) indicates that 
2 this waste me:naeemeat unit has beea isolated 8:B:d weathef covered. No othef date. were 
3 fAHM. 

4 
5 4.1.2.6.9 241 SX 151 Diversion Bo:.lf. The WIDS de:te:base (WHC 19918:) indicates 
6 that this waste m0:B:agemeat unit has beea isolated 8:B:d weather eo:yefed. N-o other de:te. were 
7 fomid re2<8:fll:fl2< this waste maAeP:emeAt nAit. 
8 
9 4.1.2.6.10 241 SX 152 Diversion Box. The WIDS de:te.base (WHC 19918:) indicates 
10 that this waste m0:Bagemeat urut has beea isolated 8:B:d weather CO't'ered. N-o other de:te. were 
11 fouAd FeP:affiiAP: this waste maAaP:emeAt nAit. 
12 
13 4.1.2.6.11 241 S A Valve Pit. No de:te. were fouad ree8:fdine this waste 
14 mARAPP.mPlRt 1mit 

1~ 

16 · 4.1.2.6.U 241 S B Valve Pit. N-o date. were fouad reellfdine this waste 
17 managemeat unit ...... 
1s· 
19- 4.1.2.6.13 241 S C Valve Pit. No date. were fomid ree8:fdine this waste 
20 mARAPPlmPlRt 11R1t 

f 

21 
22~ 4.1.2.6.14 241 S D Valve Pit. ·No date. were fouad ree8:fdine this waste 
23.... mARAPPlmPlRt 1mit 

24 
25 ' 4.1.2.6.15 241 SX A Valve Pit. ~lo date. were fouad ree8:fdine this waste 
2§... mARAPPlmPlnt nnit 

27 
28'1 4.1.2.6.16 241 SX B Valve Pit. No date were fouad ree8:fdine this waste 
29, mARAPPlmPlRt nnit 

30 
31 4.1.2.6.17 241 SY A Valve Pit. No date. were fouad ree8:fdine this waste 
32 mARAPPlmPlnt nnit 

33 
34 4.1.2.6.18 241 SY B Valve Pit. No date. were fouad ree8:fdine this waste 
35 mARAPPlmPlnt nnit 

36 
37 
38 4.1.2..7 Resin!li 

39 
40 4.1.2.7.1 207 S Retention Basin. The WIDS de:te:base (WHC 19918:) aotes that 
41 anmial surface contaminatioa monitoring is performed oa this site. Readings taken in July 
42 1990 indicate that the eeatef of the basin is deasel¥ eoate:minated uo to 60.000 dis/mie:. 
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There are also areas of lesser contamination on the perimeters. Similar conditions were 
reported dering the .mly 1989 servey. The concrete floors and walls of the basin were filled 
with dirt to pw1ent the spread of coataminatio0:. 1ft .fune 1975, the soil was treated with 
herbieides and eovered with 20 cm (8 ill.) of gmvel to stop mdioaefu·e weed growth. Three 
HD.planned releases are associated with this site and fission prodeets assemed to be present. 

4.1.2.7.2 207 SL Retention Basin. The WIDS dfttabase (WHC 19918) ifldieates that 
this waste management enit is eerreatly aetive. A.-.ftl:lal serfaee mdiological monitoring is 
condected aroend the perimeter of the site, and dering the .mly 1990 servey no contamination 
was detected. The surface monitoring has not noticed a change in eonditions sinee the July 
1988 survey. Liquid effluent sampliftg and tlfle.1ysis is _perfofffl:ed weekly and results are 
composited monthly, but were not summwed ifl VlIDS. Tmnsumnies, fission products , 
eranium, heavy metals, illorganies, 1rolatiles, and semh·olatiles are assumed to be present at 
this site. 

4.1.2.8 Btuial Sites. 

4.1.2.8.1 218 JA7 7 Vault. The WIDS dfttabase (WHC 19918) notes that annual 
serface coetaminatioa monitoring is perfofffl:ed OB this site. Readings takea ill .mly 1990 
illdieate 3. 5 mRJh directly on the waste shoot, and a similar condition was reported in the 
.mly 1989 survey. There is an unplaooed release associated with the site, UPR 200 W 109. 
The site may co0:tam fissioe products. 

1ft .mly 1991, tlfl attempt was made to deeoetaminate this area by removing 
coetamillated soil. Whe0: this effort failed dee to increasing mdioacth·ity at increasing 
depths, the area was stabilized with cleaft backfill. 

4.1.2.8.2 218 W 9 Burial Greund. The WIDS database (WHC 19918) indicates that 
the waste ill this waste mtlflagement eD:it contams less than 0 .1 Ci of total beta activity. The 
site is ar.neally monitored for serfaee radiological eoatamination. Dering the .mly 1990 
sen·ey contftffliD:ated specks were fou0:d up to 25,000 dis/min. Similftf contamination was 
noted ill the .mly 1988 and 1989 su£Yeys. The 'ttlHlt may contam TRU, umniem, and fission 
products. This unit was stabilized with 0.5 to 0.7 m (18 to 24 in .) of clean soil in August 
-1-99-h 

4.1.2.9 UnplaBBed Releases 

4.1.2.9.1 UN 288 W 18 UuplaBBed Relea1,e. The WIDS database (WHC 19918) 
ifldicates that this release occurred iD: summer 1952, tlfld chamctemed spotty umo:ium 
eoatamination from an enlaiowa source. The maxinlem reading was noted at 10,000 e/min 
at 2 cm (1 in.). A cleanup actio0: was instituted by covering the co0:tamiflated area with 
asphe.1t. 
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1 4.1.2.9.2 UN 200 W 30 UaplaB:Bed Release. The designation UN 200 W 30 
2 unplann:ed release is scheduled for deletioft because it is a duplicate of waste mflflagemeftt 
3 uRit 216 S 12 (WHC 19918:). 
4 
5 4.1.2.9.3 UN 200 W 32 Uaplawd Release. The WIDS database (WHC 19918:) 
6 indicates that this rele&se occurred in 1954, flfld i:ftvolved a ruptured tmnsfer line enroute to 
7 224 U from 202 S that spilled ul11:ft:ttlm Ritmte hexahydmte (UNII) solutioft Oft the grouftd. 
8 Current radiation suFYeys show 7,000 to 30,000 dis/min. beta radiation present. The 
9 coftt8:mination. was co•tered with elC8::8: soil, Md the 8:fC8: was remo11ed from radiation. zone 
10 st&tut. in Febnuuy 1971. 
11 
12 4.1.2.9.4 UN 200 W 34 UaplaBBed Release. The WIDS database (WHC 1991a) 
13 indicates that this release occurred in May 1955, 8:nd in>1ol'led o•t•ertlow from Wl open. ditch 
14 Md the 202 S Building Chemical Sewer Trenches. The spill contaminated approximately 
15 25,000 m~ (1 acre) between the open ditch aB:d the 202 S Building Chemical Sewer Trenches. 
16 . A maximum dose rate of l R/h was recorded at the grouftd surft1:0e, but the date of the 
17 fC8:ding was not presented :in WIDS. 
18 -
19 4.1.2.9.S UN 200 W 35 Uaplawd Release. The WIDS database (\VHC 199laj 
20 indicates that the UPR 200 V.' 35 unpl8:Blled release was a leak that occurred :in the UNH 
2 process li.n.e from 202 S to U Plflflt :in September 1955 at a loeatioft just outside flfld to the 
22 , north of the 202 S Building e*clusion area. The contami:B8:tion was remo•ted to the 200 West 
23 solid waste burial grouftd. The 8:fC8: was remo¥ed from radiatioft zone status :in Ja:aue.ry 
24"' ~ 
25 , 
26 4.1.2.9.6 UN 200 W 41 UBplaBBed Release. The WIDS database (WHC 19918:) 
2 indicates this release was caused by a burial be* in. tmesit Oft July 7, 1956. The release 
28 resulted in uflknowft beta:/gt1::IB:ma contami-Batioft with ret1:dings to 1,000 mR/h, although the 
29 da-te of the readi.n.gs was not pro11ided. 
3() 
31 4.1.2.9.7 UN 200 W 42 UaplaB:Bed Release. The WIDS database (WHC 19918:) 
32 indicated that contamination spots were fouftd on the groend in S Plant near a railroad shack 
33 oft Febme.ry 3, 1957. The cause of the cofttamination. is enkBowft. The eontaminatioft 
34 consisted of uflknowft beta:/g8::IB:ffla with readings to 500 mR/h, Wld was elC8::8:ed to 2,000 to 
35 5,000 c/h. 
36 
37 4.1.2.9.8 UN 200 W 43 UBplaBBed Release. The WIDS database (WHC 19918:) 
38 indicates this site originated from wind blowft eontllminatioft from a BC8.fby radiation zone 
39 east of 223 S. The reselt was eflknown alpha with readings to 2,000 c/h, although the da-te 
40 of the readings was not gpt'eft. The site is apprmcimately 110 m! (1,200 ft!) with 4,500 kg 
41 (5 tons) of soil being eoet8::min.8:ted. 
42 
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4.1.2.9.9 UN 200 W 49 UnplaB.Bed Relea5e. The VlIDS database (WHC 1991a) 
indicates this release occurred on July 31, 195 8, when ground outside the southeast comer of 
the 241 SX Tank Farm wa:s eoata:mine:ted by the farm. Uftlmown beta/gamma: readings were 
ooted to 150 mR/h 8:Bd a: single spot up to 10 R/h, although a date for the £CO:dings was not 
pro•1ided iB WIDS. 

4.1.2.9.10 UN 200 W SO UBplaB.Bed Relea5e. The WIDS database (WHC 19918:) 
indicates this release occurred oa August 25, 1958, from the 241 SX Tank Farm. 
Contaminatioa was deposited on the ground arouad the 241 SX 113 Tank and was spread 
outside the tank farm by high winds. Coe.tamine:tioR inside the tank farm eo•,ered 
a:ppro~ately 1,400 m~ (15,000 ~) and showed a m~m lei,el of 5 mds/h. In 8:B area of 
about 8 m2 (2 acres) east of the tank farm, unkoown beta/gamma readings were noted of 
40,000 e/min with spots up to 100 mR/h, although a date for the readings was not provided 
in VlIDS. 

4.1.2.9.11 UN 200 W 52 UBplaB.Bed Relea5e. The WIDS database (WHC 19918:) 
indicates that the UPR 200 Vl 52 Unplar..ned Releftse occurred on September 15, 1958, e:t an 
O'f'fil shaped 8:fCO: appro~a:tely 91 m (300 ft) wide, lying immediately south of the 241 S 
151 dr,ersion box toward 10th Street. The area includes the 207 S Retention Basin at its 
south eRd. Lea:kage from the 241 S Dh•ersioa Box caused the ground contamination. The 
soil was saturated with water and turned o•,er with a bulldoi':er. 

4.1.2.9.12 UN 200 W 56 UBplaB.Bed Release. The \VIDS database (WHC 1991a) 
indicates this site originated when hCft't'Y minfall washed eoe.tamine:tion from a mdie:tion i':Ofte 
(216 S 12) on February 1961. The result was unknown beta/gamma with readings of 
30,000 c/miB on 19 m2 (200 ft2) of gnwelled surface, 8:Bd 80,000 c/min on 5 m2 (50 ft2}4 
the blacktop. The date of the £CO:dings was not gh•en. 

4.1.2.9.13 UN 200 W 61 UBplaB.Bed Release. The WIDS database (WHC 1991a) 
indicates that this site had unknown beta/gamma £CO:dings from 4,000 to 100,000 e/min 
resulting from a fire hose rupture while flushing the H 10 to the 241 SX transfer line near 
the southwest comer of the 202 S Building. The site is appro~ately 19 m:2 (200 ~t--fl:Rd 
contaiBs 9,100 kg (10 tons) of soil. The waste management unit was released from radiatioe. 
i':One status after contamiaated wwkways were washed down and the top 15 em (6 in.) of 
contaminated soil were remo•,ed. 

4.1.2.9.14 UN 200 W 69 UBplaB.Bed Release. The UPR 200 W 69 unplanned release 
occurred OR !\larch 2, 1973, north Md aortheast from the 204 S unloading station Md 
betweea the 204 S milroad spur aRd the 202 S Building railroad cut. Numerous spots of 
ground contaminatioa of 2,000 to 50,000 c/miB were ooted with infrequent spots of 20 to 
100 Hlfftds/h. !aside of the established mdie:tio& i':One, the sump pit was fouRd contaminated 
from l, 000 to 5,000 mmds/h 8:Bd the grating from the sump stacked nCO:fby to 800 mrads/h. 
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The survey was extended outside the 202 S Building exclusion fence of 5,000 to 100,000 
c/min were detected between the 204 8 railroad spur e:nd the 202 8 Building railroad cut 
embe:nkment. The cause of the incident is unknown (WIIC 19918:). 

4.1.2.9.15 UN 200 W 80 UepleBBed Release. The WIDS database (WHC 1991a) 
indicates that the UPR 200 W 80 unplar..ned rele&se occurred at the 244 S eatch station 
construction site e:nd other areas adjacent to the 241 S e:nd 241 SX Tank Fe:rm on October 
24, 1978. The 241 S e:nd 241 SX Tank Farms conmminated the 244 S catch station 
construction site aed other areas adjacent to the two taelc farms. The radionuclides known to 
be present e:re 90Sr e:nd 137Cs with readings to 60,000 c/mi:B (WIIC 19918:). 

4.1.2.9.16 UN 200 W 81 UepleBBed Release. The WIDS database (WHC 1991a) 
indicates this rele&se occurred on Je:nue:ry 2, 1979, and consisted of unlmown betalge:mma 
with readings from 500 to over 100,000 elm.in. The source of this conta.mination is believed 
to be airborne migration from the 241 S e:nd 241 SX Tank Farms. 

4.1.2.9.17 UN 200 W 82 UeplaBBed Release. The WIDS de:te:base ~ 7HC 19918:) 
indicates this rele&se occurred on Je:nue:ry 15, 1980, near the 241 S 151 Diversion Box e:nd 
the 241 S 302 Catch Tank, when traffic from daily routi.fte surveillance deposited specks 
outside the radiation .:toee. Unknown betalge:mma readings were noted with spots outside of 
the zone that ree:d up to 80,000 c/min. The e:ree: of eoete:mination was approximately 11 x 
18 m (35 x 60 ft). The specks were picked up e:nd removed to the burie:1 ground. 

4.1.2.9.18 UN 200 W 83 Uaplatmed Release. The WIDS de:te:base (WHC 19918:) 
indicates that this release consisted of e:n unknown amount of re:dioactive conta.mme:tion 
spilled on the groued in the ·,icmity of the 204 8 radiatioe zone. No other details were 
provided. 

4.1.2.9.19 UN 200 W 108 UepleBBed Release. The WIDS database (WHC 1991a) 
indicates that this rele&se was noticed oe Je:nue:ry 8, 1969, e:nd resulted from ruptures in 
underground crib waste lines. There is no way of determining how long the lines had been 
lee:ki-Bg or how much waste had been discharged to the ground. Unknown betalge:mma e:nd 
dose rate readi:Bgs of 40 R/hr were detected at the bottom of the waste line, although WIDS 

· does not gwe a de:te for the readings. The rele&se was elee:ned up by redirecting 
approximately 110 L (30 ge:1) of waste solution into a hole in the ground dug below the 
opening of the line e:nd approximately 6 m (20 ft) below the ground surfe:ce. The WIDS 
notes that annue:1 surface radiologice:1 monitoring is performed at this site, e:nd that during the 
October 1990 survey no contamination was detected. These results e:re a decrease from the 
pwt1ious survey. 

4.1.2.9.20 UN 200 W 109 UeplaBBed Release. The WIDS de:te:base ~7HC 19918:) 
indicates that this rele&se was noticed on Je:nue:ry 24, 1969, e:nd resulted from ruptures in 
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Ufl:dergroufl:d crib we:ste lines. We:ste water resulting from this release bubbled to the 
surface, where radiatiofl: dose mtes of uekftowfl: beta/gamma were measured at 450 mR/h at1d 
decreased to 20 mR/h e:fter the water se:nk be:ck into the groufl:d. WIDS H:otes that 8:fl:fflle:l 
surfe:ce mdiologice:l mofl:itoring is performed e:t this site, B:fl:d during the October 1990 survey 
gefl:eml cofl:ttlfnine:tiofl: we:s detected from 200 to 6,000 c/min. These results indice:te H:o 
change has occurred in the coataminatiofl: since the pF0'1ious survey. 

4.1.2.9.21 UN 200 W 114 UuplsDBed Release. The WIDS dtltabe:se (WHC 19918:) 
H:otes that e:r.aual surface coH:taminatioft monitoring is performed Oft this site in the ·,icinity of 
the 241 SX Tank FB:fffl, 241 SX 151 Di'lersioft Box, and the 241 S 151 Di'lersioft Bmc 
During the October 1990 sun·ey, geooml cofl:tamine:tiofl: we:s detected from 200 to 450 c/min 
with specks of coH:tamine:tiofl: up to 4 mR/h. Simile:r coH:ditions were reported during the 
September 1988 and 1989 sun1eys. A ftumber of cleanup actiofl:s ha¥e reduced but ftot 
elimine:ted the pe:rticulatc contamiee:tioft e:t this we:ste mane:gemcnt ufl:it. 

4.1.2.9.22 UN 200 W 116 UeplsDBed Release. The WIDS databe:se (WHC 1991a) 
indicates that this e:rea bece:me conte:mine:ted with particulate me:tter spread by wmd from the 
204 S Vle:ste Stomge Tank exhe:ust B:fl:d the rele:ted milroe:d ta:nker we:ste unloe:dieg ste:tiofl:. 
During B:f'.nue:l surfe:ce mdie:tioft monitoring m October 1990 geneml contamine:tioft we:s noted 
at 200 c/miB with isolated specks up to 2 mR/h. The surface monitoring results did Rot 
change from the preYious yee:r's. 

4.1.2.9.23 UN 200 W 123 Uapl&DBed Release. The WIDS database (WHC 1991a) 
indiee:tes that this release coRsisted of 0.13 L (1/2 ge:1) of radioe:ctiYe liquid we:ste e:t the 
204 S unloading fe:cility e:rea, 8:ftd oeeuf'i"OO Ofl: Jtmuary 18, 1979. The ce:use of the leak we:s 
a frozen dische:rge line. The conte:mieated groufl:d e:t this site was eleftfted up. 

4.1.2.9.24 UN 200 W 127 UaplsDBed Release. The WIDS database (WHC 199le:) 
indicates this release coosisted of e: pool of liquid foufl:d on the ground e:t the east side of 
Buildieg 242 S Ofl: February 26, 1980. High radiatiofl: le·,,els were noted e:ll arouRd the 
building. The spill e:rea was remediated by eo,.,0 riflg with cleaft dirt. 

4.1.2.9.2S UN 216 W 2S Radiation Emissioes. The UN 216 W 25 radiatiofl: 
cmissioft is H:ot actue:lly B:fl: ueplar.fl:ed release, but it does h8:'1e that type of designatiofl:. Aft 
eooasemeftt eofl:tainmg tfflfl:sfer lifl:es that rufl: from the 242 S EYe:porator Building (ieacti11e) 
to the 241 U Tank FB:fffl indicated aa emission. of radioacti11ity from the en.easemcn.t but there 
has aot beea a release of radioaeti·1e material. There are a series of 24 clean out bmt:es that 
are regule:rly suf'Yeyed for radie:tioo. Currefl:t le·1els fflftge from 2,000 to 40,000 c/mie beta:. 

4.1.2.9.26 UN 216 W 30 UepleDBed Release. The WIDS database (WHC 1991a) 
indicates that this release is of unkoowfl: origm B:fl:d coRtamination type. CurreHt le11els of 
radioacti11ity are 3500 dis/min beta: and less than O. 5 mR/h. The coHtamine:tion ~tefl:ds 
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1 approximately 274 m (900 ft) to the northeast of the 241 SY Tonk F9.fffl and is about 76 m 
2 (250 ft) wide, crossing the northern part of the 216 S 23 Crib. The site is heavily yegetated 
3 ed shows no sign of smeilixatioft; there is a light chain barricade posted with surface 
4 mdiation contamination we.ming signs. 
5 
6 4.1.2.9.27 UPR 299 W 13 UnplaBBed Release. The WIDS database indicates that 
7 this release occurred on December 23, 1952, and may h!l"1e been related to the failure of the 
8 H 4 oxi~er coil at S Plftflt. The relee.se consisted of ufllmown beta/gamma with a dose mte 
9 that increased from 6 mR/h to 700 mR/h 0•1er a 30 day period. 
10 
11 4.1.2.9.28 UPR 299 W 15 UnplaBBed Release. This release dates from NoYembef 
12 1952, caused by failure of a steam coil in the RBDOX D 12 waste coftcentrator associated 
13 with the 207 S Retention Basin. This released e ufllmown betalgamme. source with dose 
14 rates up to 2 rem/hand we.s measured e.t 35 rem/h 5 cm (2 in.) from the grouftd. 
15-, 
16 4.1.2.9.29 UPR 299 W 29 UnplaBBed Release. The VlIDS database (WHC 1991a) 
17 indicates the.t this relee.se occurred during Je.mta:ry aftd Febma:ry 1953 as a result of leftkB:ge 
18 from the 241 S 151 diversion box, which conte.mine.ted e. 93 m2 (1,000 ft~) area near the 241 
19 SX Tuiik Farm. Reported readings indicated ,nilmowa beta/gamma, howe11er, acmal readings 
20 were not reported in WIDS. The area was eo•1efed with gf!l".•el. 
21-
22 4.1.2.9.39 UPR 290 W 3, UnplaBBed Release. The WIDS database (WHC 1991a) 
23 indicates that this relee.se occurred on August 4, 1955, from 216 S l and 2 Yie. a mpmfed 
24" test well. No eonte.mination or readings are dete.iled in V.IDS but possible conte.mination 
25 includes TRU, fission products, ummum, and inorgftftics. 
26 
2 , 4.1.2.9.31 UPR 299 W 47 UnplaBBed Release. The WIDS dftmease (WHC 1991a) 
28 indicates that this relee.se was caused by a dike break in J-une 1958, which eonte.minated the 
29' soil to a maximum of 150 mR/h. Contaminatioa spread approximately 137 m (150 yd) to the 
3 west of the 216 S 16P Poftd and 274 m (300 yd) from north to south. 1ft 1959, the 
31 contaminated ground was bladed under in a remediatioe. effort. 
32 
33 4.1.2.9.32 UPR 290 W 51 Unplawd Release. The WIDS dftmee.se (WHC 1991a) 
34 indicates that this relee.se occurred oa September 12, 1958, when leakage from the 241 S 151 
35 DiYersion Box conte.minated a fte.rrow strip of ground sooth of the di>1ersion box. Unknown 
36 beta/gamma readings were taken up to 50 mR/h withiB 30 m (100 ft) of the cliYersion box 
37 ed readings outside the fenced area were recordea at approximately 4,000 c/min. The 
3 8 conte.mioated soil was se.ture.ted with water ed terned O¥er with e. bulldozer. 
39 
40 4.1.2.9.33 UPR 200 W 57 UnplaBBed Release. Infofffle.tioll Oil this unplanned 
41 release could not be located e.t this time but maps indicate that it is near the 202 S Building. 
42 
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4.1.2.9.34 UPR 200 W S9 Unplanned Release. This waste managemeHt unit is the 
result of the failure of the F 1 process •;essel eoil iH S Plflftt OH September 26, 1965. The 
mdiological coHtruninatioH readings coHsisted of unlmown beta/gamma with a maxim-um dose 
mte of 190 mR/h at the No. 1 Pooo inlet. 

4.1.2.9.35 UPR 200 W 87 Unplanned Release. Contruninated water was spilled 
from the 291 S HEPA filter housing on January 28, 1982. Beta/gamma readings of 300 to 
2,000 c/miH were recorded in. the site that co·1ered an area of 2.8~ (30 ft!). The 
cofttftminated soil was picked up and placed in drums (WHC 1991a). 

4.1.2.9.36 UPR 200 W 9S Unplanned Release. The WIDS database (WHC 1991a) 
indicates that this release occurred from late 1952 uatil April 1954, due to a aumber of 
process coil leaks from the 202 S Building. It is intefJ)reted as a low activity site containing 
approximately 10 Ci of mixed fission products, however, there are no monitoring dftte. 
pro11ided i:B WIDS. The gross !lfflOUHts of mdioactiYity remaining on the concrete floors and 
walls of this site were co·1ered by an o-.•erfill of dirt. 

4.1.2.9.37 UPR 200 W 96 Spill. The WIDS database (WHC 1991a) indicates that 
this release occurrod when plutonium coHtruninated water backed up in. the 233 SA Filtef 
House dmiH ftfl:d overtlowed to a low spot i:B the ground directly north of the filter house. 
Because of the frozen gf()Uftd, the water formed a pool mthcr thftfl: draiH in.to the ground. 
The release consisted of 0.01 g of 23~ contaminated water. Smear samples takea of the 
water ftfl:d surfaces i:B>;oh•ed were as follows: 

• 

• 
• 
• 

"Water on the floor of the 233 SA Filter Exhaust Building at greater thflll 
40,000 c/min 

Concrete pad outside the door of the filter building at 10,000 c/min 

"Electric motor pad at 10,000 c/min 

Water iH the 011ertlow pool at 600 clmiH. 

The area was co•;ered with 60 m~ (78 yd~) of clean grar;el as a remediation effort. It is 
currently the subject of ar.nual surface mdiation moftitormg. During the October 1990 
survey, contrunination of 200 to 3,000 c/miH was detected in the ftOrthwest comer of the site. 
This survey indicates flft increase from the pre-;ious moftitoring. 

4.1.2.9.38 UPR 200 W 124 Uuplanned Release. The V.IDS database (WHC 1991a) 
indicates that a dike break caused this eontnm:iftation of flft area near the 202 S Building. 
Contamination spread 011er flft area 9 m (30 ft) wide ftfl:d rmming approximately 305 m 
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(1,000 ft) southwest of the pond. No clttte is given for the inciclent, encl no monitoring is 
reported iB. WHC (1991a). 

4.1.2.9.39 UPR 200 W 139 Unplanned Release. The WIDS clftta-base (WHC 1991a) 
indicates that contamination from an unknowe. source was detected ie. September 1953 at 216 
U 9, which is filled by this waste management unit. No radiation readings or ftfl:alyticB:l clata 
are pfO'tided. The site was co¥ered in spring 1954, and additionB:l comx:th•e action may 
ha·,e been proviclecl but not documentecl. 

4.1.2.9.40 UPR 200 W 140 Unplanned Release. The WIDS clftta-base (V.7HC 1991ft) 
indi-eates that this release is the result of 19,000 L (5,000 gal) of contamination leaking from 
the 241 SX 107 SST. The contaminatioe. spread laterally in subsurface strata 17 to 18 m (55 
to 60 ft) below ground surface. The tank is currently ioacti11e and was remO'leci from se£Yice 
ie. 1964 as a "coAfmnecl leaker." Thus it is possible that TRU, fission products, umnium, 
and i-Horganics may ha-¥e been releasecl. 

4.1.2.9.41 UPR 200 W 141 Unplanned Release. The WIDS clatabase (WHC 1991ft) 
indicates that this release is associatecl with encl surrounds waste management unit SST 241 
SX 108 withie. the 241 SX Tank Farm. It coe.sists of 9,100 L (2,400 gB:l) of supcmataQt 
containing reduction o~dation (REDOX) process high le:11el waste and concrete. Thus it is 
possible that TRU, fission products, uranium, and ioorganies may hw.•e been released. 

4.1.2.9.42 UPR 200 W 142 Unplanned Release. The WIDS database (WHC 1991a) 
indicates that this release is associated with Md surrounds waste management unit SST 241 
SX 109 within the SX Tftftk Ffrl'ffl. It consists of approrifflately 19,000 L (5,000 gB:l) of 
REDOX process high l01t•el liqHicl waste. Thus it is possible that TRU, fissioe. products, 
eranium, Md inorga-nics may ha¥e been releasecl. 

4.1.2.9.43 UPR 200 W 143 Unplanned Release. The WIDS database (WHC 1991ft) 
indicates that this release is associatecl with encl serroends waste management unit SST 241 
SX 111 within the 241 SX Tftftk Ffrl'ffl. It consists of approrifflately 6,600 L (2,000 gB:l) of 
REDOX process high le¥el liqHid waste Md ion e*change liquid waste from the 241 SX 
tanks. Thus it is possible that TRU, fissioe. products, uranium, heavy metB:ls ftfl:d inorganics 
may hw,e been released. 

4.1.2.9.44 UPR 200 W 144 Unplanned Release. The WIDS database (WHC 1991a) 
ie.di-eates that this release is associated with and serroends waste managemee.t unit SST 241 
SX 112 within the 241 SX Tonk Ffrl'ffl. It consists of approrifflately 100,000 L (30,000 gB:l) 
of REDOX process high le¥el liquid waste. Thus it is possible that TRU, fissioe. prodeets, 
uranium, hea'ty metB:ls, and ie.organics may ha¥e beee. released. 
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4.1.2.9.4S UPR 200 W 14S UnplaBBed Release. The WIDS database (WHC 1991a) 
indicates that this release is associated with ftlld suffOtmds waste mftflagemeftt ue:it SST 241 
SX 113 witlttft the 241 SX Tunk F(lfffl . It eonsists of approximately 57,000 L (15,000 gal) 
of REDOX proeess high le¥el li41::1id waste. Thus it is possible that TRU, fissioft produets, 
uranium, and inorga:fties may have been released. 

4.1.2.9.46 UPR 200 W 146 UnplaDBed Relesse. The WIDS database (WHC 1991a) 
indicates that this release is associated with and surrounds waste management ue:it SST 241 
SX 115 withift the 241 SX Tunk Fll:ffll. It eonsists of appronmately 190,000 L (50,000 gal) 
of REDOX proeess high 1e¥el liquid waste. Thus it is possible that TRU, fissioft produets, 
ufll1lltlm, hOft'ly metals ftfld inorga:fties may have beeft released. 

.,~ 
.,,----11~ 

~ 
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lal[ 

·~A,'llllt-• 
4.2 POTENTIAL IMPACTS TO HUMAN HEALTH AND THE ENVIRONMENT 

This preliminary assessment is intended to provide a qualitative evaluation of potential 
human health ilid/ehi ifo.fflffiffiifil hazards associated with the known and sus ted :-:-:-:::::-:-:,-:-:---------,--------------<-V:\'•"---------,-,-·-:,;--,--;-,w- pee 
contaminants at the S Plant Aggregate Area. The assessment includes a discussion of 
potential release mechanisms, Plf.iYm transport pathways, develops a conceptual model of 
human ii.{Uiim.nml!w.J expo-sure--based on these pathways, and presents the physical, 
radiologfoai~---ancf toxfoofogical characteristics of the known or suspected contaminants. 

In developing the conceptual model, potential exposures to groundwater have not been 
addressed in detail. Since migration to groundwater is the primary route for potential future 
exposures to many of the chemicals disposed at the l.ibl.iffif~ite, this pathway (i.e., travel 
time, receptors) will be addressed in the 200 West dround"water AAMSR. 

❖:❖: 

It is important to note that these evaluations do not attempt to quantify potential human 
health §.tie.ntit.Mi~ ffi:1 risks associated with exposure to S Plant Aggregate Area waste 
managemeni°"unii°"-oon"iaminants. Such a risk assessment cannot be performed until additional 
waste ffl@ii.~g• .I!! unit characterization data are acquired. Risk assessment activities will be 
performed in accordance with the Hanford Site Baseline Risk Assessment Methodology 
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4.2.1 Release Mechanisms 
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Bi.iiS Plant Aggregate Area waste management units can be divided into two general 
categorie°s.based on the nature of the waste release: (1) units where waste was discharged 
directly to the environment; and (2) units where waste was disposed inside a containment 
structure and bypassed an engineered barrier to reach the environment (e.g., through the 
vadose ~one to the aquifer, through the aquifer. 

In the first group are those waste management units where release of wastes to the soil 
column was an integral part of the waste disposal strategy. Included in this group are ~ 
fliMIJI!septic system drain fields, ditches, french drains, iliffli.iHl!glJ!Jpribs!fiiDll:~lij, 
Bif.~\Miffl!J.J; and some disposal trenches. Also in this group are unplanned releases that 
Invoivecf waste material released to the soil. For this group of waste management units, if 
discharges to the unit contained contaminants of concern, it can be assumed that soils 
underlying the waste i lffi!fi\1/ unit are contaminated. The first task in developing a 
conceptual model for "these· unitid:s to determine whether contaminants of concern are 
retained in soil near the waste management unit, or are likely to migrate to the underlying 
aquifer and then to receptor points such as drinking water wells or surface water bodies. 
Factors affecting migration of chemicals away from the point of release will be discussed in 
the following section. 

In the second group are units that were intended to act as a barrier to environmental 

iti~it,~iiD1:lii:::aa:~1~ !!1:1!!-!~!~~mP.!:!~9';$.;,e,li; 
unplanned releases that occurred within containment structures. Waste fflffijj~ffi~{units 
that received oru.y packaged Of solid waste (e.g., 218 W 7) H1Jf{,l!i!i;couid··a.1so ··be··1oc1uded 
in this category} since the potential for wastes to migrate to soils outside of the unit is low 
due to the negligible natural recharge rate at the Haeford Site. ffil.i!l~ !jjg~j!illi.$.rn~w.iim 
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H• ii!!I!ili~lI$'or these llltmmiauMunits, the first consideration to be addressed in 
developing a conceptual model is the integrity of the containment structure. 

The ability of this report to evaluate the efficacy of engineered barriers is limited by 
the lack of vadose zone soil sampling data and air sampling data for many waste m~gi!ffl.t 
units. Available sampling information for the waste management units and unplannecf" .............. .. 

iiiiiP.~,--~-
The efficacy .. and integrity of concrete mmitii:itl I:1111,12,n::Jilffil::l!and steel tanks, 

tmasfer facilities, (vaults) , Md coacrcte lifters such as the 207 S Reteatioa Basia have not 
been determined. "For the liiIYm!~::::(218-W-7 Burial Ground) (222 S V9.Ult) that received 
only dry M,Q. packaged labc>ratocy··w'a'sie, Md sample water from the 222 S Laboratory, the 
potential 'ior.·release is expected to be low. However, releases of small amounts of liquid 

the surrounding soil are possible. 

In addition to evaluating releases to the subsurface, the conceptual model must address 
the potential for releases to air and, for radionuclides, the potential for direct irradiation. All 
units have some type of barrier to releases to the surface; however, barriers can fail over 
time or may not be designed to prevent migration by certain transport pathways (e.g. , 
volatilization). 

Mlifty $,qr.p~ijjpf the cribs in the S Plant Aggregate Area have the potential for cave-ins 
due to decomposition of the wooden framework of the cribs. Such collapse can lead to high 
levels of direct radiation at the surface and the potential for spread of contaminated materials 
by wind erosion Md dispersioa. Westinghouse Hanford has an ongoing program !nlffiJigpµ 
milll!llfflll!l!su§II!-l!I~-Mto detect and remediate cave-ins by coveruig"ilie "· 
cribs with additional soil, and any exposures from these incidents are generally short-term.­
During September 1991 the 216 S 7 Crib was recognized as & uftit aeetiing prompt remedial 
&ctioa due to & high poteati&l for coHapse (WHC 1991ft). The top of Crib 216 S 5 begllft to 
mwe ia B:ftd the site was deactivated and stabifued m .Aegtist 1990 (WHC 1991a). Crib 216 
S 20 has beea backfilled Oft foer sepftffite occasioas ft:ftd it is doubtful that lilly uftdefgft)uftd 
Cft'rities rcm&ia. Receatly, the 216 S 13 Crib was stabilired (Huckfeldt 1991). 
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4.2.2 Transport: Pathways 

Transport pathways expected within the S Plant Aggregate Area are summarized in this 
section, including: 

• 

• 

• 

• 

• 

• 

Drainage and leaching from soil to groundwater 

Volatiliz.ation from wastesj]lltl:I:li!l~:I~d shallow soils 

Wind erosion of contaminated surface soils 

Deposition of fugitive dust on soils, plants, and surface water 

Uptake from soils ltIIPB4i:IIfflifliby vegetation 

~~:1':o!~~ ~l~l:::--l~!~~:!;~~~!i~~i•i1a«• l\llimi:lklr 

in addition, transport within the saturated zone and subsequent release to groundwater 
wells or to surface water (i.e., the Columbia River) is of potential concern, but will not be 
addressed in this document since this topic will be the focus of the 200 West Groundwater 
AAMS. 

\llil~t1mtr1m11,1H1m1ri::m1tt!III11ReI:mi:1:11n1m1::~m1~1~ 

:= ::::::::::::::mmil9:l l2l:l:i2ml8l~gi,lm,~il:t~::::2t:::1E2i9l:]lm~!i!I 
~u:::[::::11.111:11mn-::m:1m~::=:y11m§1i: :::2~t• 1!ffl 

J:ff l::l:~~:~~/p2#:lll:¥.f1=.tJ ::ctii~~f.~}Jfill~ 

i l:]:lllllliillliilEI!ll- • :. 
4.2.2.1 Transport: from Soils to Groundwater. Soil is the initial receiving medium for 
waste discharges in the S Plant Aggregate Area, whether the release is directly to soil or 
through failure of a containment system. Several factors determine whether chemicals that 
are introduced into the vadose zone will reach the unconfined aquifer, which lies at a depth 
of approximately @ll. m (200 ft) below ground surface. These factors are discussed in the 
following sections. ..... ....... 
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6 gfes:ter depth eelew the suffaee Me mefe likely te eeHta-minate grouftdw&tef thftft uftits where 
7 the feles:se was sh&llew. A. meftiteffflg well adjaeeftt te the 216 S 1 and 2 Cries ftf>PMeHtly 
8 efeftteEl ftft atlditieml:l pathwe:y te the watef taele. The well was sefeefteEl from 63 te 93 ftl 

9 (207 ta 305 ft) below grade. 
10 
11 4.2.2.1.2 Liquid Volume or Recharge Rate. For waste constituents to migrate to the 
12 underlying water table, some source of recharge must be present. In the S Plant Aggregate 
13 Area, the primary source of moisture for mobilizing contaminants are waste management 
M units that discharge liquid waste to the soil column and to a much lesser extent precipitation 
15 
16 
J.,7 
18 
19 
70 
21 vegetation appear to facilitate precipitation recharge. One modelling study (Smoot et al. 
22 1989) indicated that some radionuclide (137Cs and 106Ru) transport could occur with as little as 
23 5 cm/yr tiIJiW[:l)Ilof natural recharge. However, other researchers (Routson and Johnson 
24 1990) have .. coiiduded that no net precipitation recharge . occurs in the 200 Areas, particularly 
25 at waste management units that are capped with fine-grained soils or impermeable covers. 
2.6 
27 With respect to artificial recharge, some waste management units (e.g., the 216-S-6 
2S: ~b) were identified ih which the known volume of liquid waste discharged substantially 
l9 ex:ceeded the total estimated soil pore volume present below the footprint of the facility. In 
30 this case, the moisture content of soil below the waste management units likely approached 
31 saturation during the periods of use of these facilities. Because vadose zone hydraulic 
32 conductivities are maximized at water contents near saturation, the volume of liquid 
33 wastewater historically discharged to the waste management units probably enhanced fluid 
34 migration in the vadose zone beneath these units. 
35 

~~ ::!!!l!!EF=r4--=tl 
39 
40 Contaminants that are not initially transported to the water table by drainage may be 
41 mobilized at a later date if a large volume of liquid is added to the unit. In addition, liquids 
42 discharged to one unit could mobilize wastes discharged to an adjacent unit if lateral 
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migration takes place within the vadose zone. An example of this process occurred with the 
U Plant Aggregate Area 216-U-16 Crib where lateral migration of acidic waste above a 
caliche layer mobilized radionuclides ift--Jil.§IIthe 216-U-1 and 216-U-2 Cribs (Baker 
et al. 1988). No examples of interactioni .. beiween units are known to have occurred at 
S Plant. 

4.2.2.1.3 Soil Moisture Transport Properties. The moisture flux in the vadose zone 
is dependent on hydraulic conductivity as well as gradients of moisture content or matrix 
suction. Higher unsaturated hydraulic conductivities are associated with higher moisture 
contents. However, higher unsaturated hydraulic conductivities may be associated with fine­
grained soils compared to coarse-grained soils at low moisture contents. ~Pfflif.i 
the highly stratified nature of the Hanford Site vadose zone soils and the moisture -·co·iiieiit"· ··· 
dependence of unsaturated hydraulic conductivity, substa:Btial vertical anisotrophy is 
expected, i.e., vadose zone soils are likely to be more permeable in the horizontal direction 
than in the vertical. This vertical anisotrophy may substantially reduce the potential for 
contaminant migration to the unconfined aquifer. 

4.2.2.1.4 Retardation. The rate at which contaminants will migrate out of a complex 
waste mixture and be transported through unsaturated soils depends on a number of 
characteristics of the chemical, the waste, and the soil matrix. In general, chemicals that 
have low solubilities in the leaching fluid or are strongly adsorbed to soils will be retarded in 
their migration velocity compared to the movement of soil pore water. Studies have been 
conducted of soil parameters affecting waste migration at the Hanford Site to attempt to 
identify the factors that control migration of radionuclides and other chemicals. Recent 
studies of soil sorption are summarized in Seme and Wood (1990). Some of the processes 
that have been shown to control the rate of transport are: 

• Adsorption to Soils. Most contaminants are chemically attracted to some degree 
to the solid components of the soil matrix. For organic compounds, the 
adsorption is generally to the organic fraction of the soil, although in extremely 
low-organic soils, adsorption to inorganic components may be of greater 
importance. Soil components contributing to adsorption of inorganic compounds 
include clays, organic matter, and iron and aluminum oxyhydroxides. In general, 
Hanford surface soils are characterized as sandy or gravelly with very low 
organic content (less than O .1 % ) and low clay content (less than 12 % ) (Tallman 
et al. 1981). Thus, site-specific adsorption factors are likely to be lower, and 
rate of transport higher, than the average for soils nationwide. 

• Filtration. Filtration of suspended particulates by fine-grained sediments has 
been suggested as a mechanism for concentration of radionuclides in certain 
sedimentary layers. This finding suggests that migration of suspended 
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particulates may be an important mechanism of transport for poorly soluble 
contaminants. 

Solubility. The rate of release of some chemicals is controlled by the rate of 
dissolution of the chemical from a solid form. The concentration of these 
chemicals in the pore water will be extremely low, even if they are poorly 
sorbed. An example cited by Serne and Wood (1990) is the solubility of 
plutonium oxide which appears to be the limiting factor controlling the release of 
plutonium from waste materials at neutral and basic pH. 

Ionic Strength of Waste. For some inorganics, the dominant mechanism leading 
to desorption from the soil matrix is ion exchange. Leachant having high ionic 
strength (high salt content) can bias the sorption equilibrium toward desorption, 
leading to higher concentrations of the chemical in the soil pore water. Aaiofts 
geftemlly h0:1.·e less effect Oft sef'f)ti.Oft but eeft h0:1t·e sigftifieeftt ifttlueftee Oft 
migratioft of wastes from tank leaks. These wastes coRtaiR high seltttioa 
coRceAtratioAs of earboAate ioAs which are stable iA the &eseftee of &J)preciable 
c&lcittm ioAs. \1/heft e. tank leaks, high eofteeAtmtioAs of sodium iofts iA the 
waste diSf)l&ce calcium ioAs iA the soil resulti.Rg ift the sc&YeRging of ~r from the 
waste and esseAti&lly all of ~r is retaiRed Rear the tank. Nitrate iR the waste 
soltttioft is lmowft to fofffl ioft _pairs with 60Co making 60CO less sorb&ble and 
more mobile. Aciueous wastes from S Plant tanks can be eoRsidered high ioAic 
str-eRgth wastes. 

Waste pH. The pH of a leachant has a strong effect on inorganic contaminant 
transport. Acidic leachates tend to increase migration both by increasing the 
solubility of precipitates and by changing the• distribution of charged species in 
solution. The exact impact of acidic or basic wastes will depend on whether the 
chemical is normally in cationic, anionic, or neutral form, and the form that it 
takes at the new pH. Cationic species tend to be more strongly adsorbed to soils 
than neutral or anionic species. The extent to which addition of acidic leachate 
will cause a contaminant to migrate will also depend on the buffering or 
neutralizing capacity of the soil which is correlated with the calcium carbonate 
(CaCO3) content of the soil. The soils in the Hanford formation beneath the 
S Plant Aggregate Area generally have carbonate contents that range from 0.1 to 
5% (see Table A 2 in AJ>f)eftdix A). Higher carbonate contents (20 to 30%) are 
observed within the Plio-Pleistocene caliche layer. 

Once the leaching solution has been neutralized the dissolved constituents may 
reprecipitate O( become reabsorbed to the soil. Observations of pH impacts on 
waste transport elsewhere at the Hanford Site include: 
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Sites at S PlB::Bt where aeidie wastes 8:fe reported to htP.•e eeeR discharged 
include the 216 S 5, 9, 23, and 26 Cribs. Discharge of acidic wastes at 
the 216 S 5, 9, 23, B::Bd 26 Cribs. 

The remobilization of uranium beneath the 216-U-1 and 216-U-2 Cribs in 
the U Plant Aggregate Area is believed to have occurred in part because of 
this introduction of low pH solutions. 

Leaching of americium from the Z Plant Aggregate Area 216-Z-9 ;lrlffipij 
Gmrsediments was found to be solubility controlled and correlated""·to···············----
solution pH. 

4.2.2.1.S Complexation by Organics. Certain organic materials disposed at tfi¢ 
S Plant iii.iiifililfillare known to form complexes with inorganic ions, which can··· · 
enhance "iherr".sofobility .. and mobility. Methyl isobutyl ketone is the primary organic 
complexing agent disposed at the S Plant Aggregate Area. 

4.2.2.1.6 Contaminant Loss Mechanisms. Processes that can lead to loss of 
chemicals from soils, and thus decrease the amount of chemical available for leaching to 
groundwater include: 

• 

• 

• 

• 

• 

Radioactive Decay. Radioactive materials decay over time, generally decreasing 
the quantities and concentrations of radioactive isotopes. 

Biotransformation. Microorganisms in the soil may degrade organic chemicals 
such as acetone and inorganic chemicals such as nitrate. 

Chemical Transformation. Hydrolysis, oxidation, reduction, radiolytic 
degradation, and other chemical reactions are possible degradation mechanisms 
for contaminants. 

Vegetative Uptake. Vegetation may remove chemicals from the soil, bring them 
to the surface, and thereby introduce them to the food web. 

Volatilization. Organic chemicals and volatile radionuclides can be transported 
in the vapor phase through open pores in soil either to adjacent soil or to the 
atmosphere. These volatilized compounds could include acetone, radon (a decay 
product of uranium), and tritium (HTO in tritiated water). Some elements 
(mainly fission products such as iodine, ruthenium, cerium, and antimony) are 
referred to as "semivolatiles" because they ha e a lesser tendency to volatilize. 
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4.2.2.2 Transport from Soils illil9ff.ilHW'.il~i.l)to Air. Transport of contaminants from 
waste management units to the atmosphere can occur by means of vapor transport or by 
fugitive dust emissions. 

Vapor transport may occur from waste management units where volatile organics (e.g., 
CC14 or volatile radionuclides ([14C, CO2, 

1291, and 3HtD have been released. Transport 
mechanisms include iiii.illiilY§liil• l§a~::::diffusion--down a concentration gradient; and 
gas-driven flow. Situations where the latter process may occur include production of 
methane gas from degradation of organic compounds in soil, or production of hydrogen and 
oxygen gases by radiolytic hydrolysis of water. 

In order for fugitive dust emissions to occur, contaminants must be exposed at the 
surface of the waste management unit. A number of mechanisms could lead to exposure of 
contaminants in soil-covered waste management units. These mechanisms include uptake by 
vegetation, transport by animals, disruption of the waste management unit (e.g., cave-ins at 
cribs), and wind erosion. Wind erosion can strip off surface soil and uncover waste 
materials. This mechanism has been identified as an ongoing problem in some of the waste 
management unit areas. The processes by which biota may expose contaminated soils are 
discussed in Section 4.2.2.4. 

The contribution of the S Plant Aggregate Area to the overall fugitive dust emissions at 
the Hanford Site ffiggg)is expected to be relatively minor, based on results of air 
,;;~ring downwfucl-of"-ihe s Plant Aggregate Area waste management unit~::::~§9:E!4£::1 :::1M 

4.2.2.3 Transport from Soils to Surface Water. The only surface water available in the 
S Plant Aggregate Area is at the 216-S-lOD Ditch that was constructed in 1952 to disposet:9f 
liquid effluent from the 202-S Building. The ditch receives wastewater from the 202-S 
Building (principally air compressor cooling water) and the 2901-S-901 water tower (sanitary 
water overflow). Transport of contaminants to surface water bodies outside of the 
A@ggregate Aitea via groundwater discharge and deposition of fugitive dust on water bodies 
are the primacy pathways of potential concern for surface water effects. Groundwater 
discharge will be addressed in the 200 West Groundwater AAMSR. The contributioft of 
S Plfiftt Aggregate Areas to oYemll fugiw,e dust emissions at the Hftft:ford Site was discussed 
iii Sectioft 4.2.2.2, &B:d is e,cpected to be rel&ti"lely minor, based Oft results of air moftitoring 
dowftwiftd of S Plfiftt f~gregate Area. waste uftits. 

4.2.2.4 Trans ort from Soils aid:!SuffaclKW:atii%to Biota. Biota !ants and animals p --------------------------------------------------;---------------------------------------•.------·- 'p ' 
have the potential for taking up (bio-uptake), concentrating (bioaccumulating), transporting, 
and depositing contamination beyond its original extent. Transfer from one species to 
another in the food chain is also possible because of predation. The possibility of these 
processes contributing significantly to the transport of contamination from the S Plant 
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4.2.2.4.1 Uptake by Vegetation. Release of radioactivity to the surface by growth of 
vegetation is an ongoing problem at S Plant Aggregate Area waste management units. Roots 
of sagebrush and other native species can take up radionuclides from soils below the surface 
and transport these chemicals to the foliage. Wind dispersal of portions of the contaminated 
vegetation, or entire plants (tumbleweeds) can lead to transport of contaminants outside of 
the unit. Westinghouse Hanford has an ongoing vegetation control (herbicide application, 
reseeding with shallow-rooted vegetation, and mechanical removal) and radiological survey 
program to prevent radioactivity from being transported by this mechanism. However, the 
program does not assure§ml complete removal of vegetation, and incidents of detection of 
contaminated vegetation are reported occasionally in the radiological surveys. 

4.2.2.4.2 Transport by Animals. Disturbance of waste management unit barriers by 
animals occasionally leads to release of contaminants to the surface. Subsurface soils can be 
transported to the surface by burrowing animals, thus exposing contaminants for release to 
the air. Additionally, animals that become contaminated by ig}l!!\contact with subsurface 
waste or through ingestion of subsurface contaminants (e.g., .. diemlcal salts) and 
contaminated vegetation, water, or other animals can spread contamination in their feces on 
the surface and outside of the waste management unit. Burrowing rodents and Hif.arvester 
ants can transport near-surface contaminants to the surface. Rabbits were noted as causing 
the greatest spread of contamination in the separations area in 1985 (Elder et al. 1986). 

Trnfisfef from one species to fl:ftOthef in. the food cha:in: is also possible because of 
predation. Fof e,t:ample, rodents 8:fC prey fof coyotes 8:fl:d othef Cftllli't'Ores 8:fl:d HM¥estef 
ants are fed upoe. by the side blotched lix&Fd. The possibiHty of these processes coetributin.g 
sigflific8:fttly to the tmnsport of contttmiBatioe: from the S PlRnt Aggregate Area waste 
mftfte:gement units is 1:1e:cette:in. 

4.2.3 Conceptual Model 

Figure 4-3, and in more detail on Plate 4, presents a graphical summary of the physical 
characteristics and mechanisms at the site that could potentially affect the generation, 
transport, and impact of contamination in the S Plant Aggregate Area on humans and biota 
( conceptual model). 

WHC/SPLANT /9-12-92/03152A 

4-61 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

~ 
16 
17 
18 
19' 
0 

21 
22 
23 
24 
25 ' 
26 
27 
28 
29; 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

DOFJRL-91-60 
Draft B 

The sources of contamination include process wastes (condensates, cooling water, 
sewage, discharge product, sludge removal, drain waste, organic waste, cold organic 
uranium scrap, immiscible organics) from S Plant, unirradiated uranium wastes from the cold 
startup of S Plant, "interface crud," condensate from 241-S and 241-SX Tank Farms, 
washwater from the 241-S Stack decontamination, waste from the 293-S caustic scrubber, 
laboratory wastes, drainage from diversion boxes, sanitary wastes, emissions from various 
stacks, and process feed materials, and some materials from outside the aggregate area (e.g., 
laundry water and powerhouse wastewater) and contaminated equipment or waste material 
that was spilled during transit or disposed in the burial ground. 

Contaminants from these sources have been disposed at the waste management units 
that are under investigation. Waste management units include ponds, ditches, retention 
basins, trenches, cribs, french drains, diversion boxes, catch tanks, septic tanks and drain 
fields, single-shell tanks, a vault, a burial ground, and the various unplanned releases that 
have occurred on the site. These releases and disposal activities are described in 
Sections 2Ul and 4.1. Some of the unplanned releases are associated with specific waste 
sitesfflffli!limffl~ groups, and are shown in Figure 4-3 and Plate 4 as dashed lines with "U" 
designations. 

From these waste management units, contaminants may have been released via several 
mechanisms to the potentially affected media. Volatilization could release chemicals from 
surficial soils or surface waters into the atmosphere. Some of the more volatile constituents 
could be released from the vadose zone to the atmosphere through the soil gas system. 
Materials in the ditches flowing toward the ponds may have infiltrated/percolated into the 
vadose zone, or sorbed to the sediments in the ditch. The retention basins may have released 
contaminants in a similar fashion, with the exception of off site flow. Biota may have taken 
up contaminants from the surface water and near-surface contaminated soils (via deep roots 
or burrowing animals). 

Many waste management units discharge their waste effluents directly to the near 
surface (vadose zone) soils. The trenches are potential release points via leaching or 
drainage of the liquid portion of the disposed materials. The cribs provide seepage discharge 
and similarly the french drains, i.i.v.iffl.liilli.f;!and septic system drain fields directly inject 
their effluents into the subsurface:-:-:sedimenis''.•:•:••·1.ealcage from t1ft<:lergrot1Hd Hlilks may a:lse 
percolate or moYe by eepi:HB:f)' aetioH throt1gh the Ya<iose zoHe. The unplanned releases have 
mainly impacted surface soils although some <:lei:,ositioH of contamination may have also 
taken place, iRelt1<:liftg on building surfaces. Fugitive dust from sediment and surface soils 
has also been released or resuspended due to wind ~f!@tP.t}1ffif.~C.~tffiijjfflm1::;pr st1rfaee 
water aetioH, llftd seme selid w&:1tes, eoftamti-Hated supplies llftd etttJij}meftt and fdilfiHsurface 
soils have been buried or removed to offsite disposal. EmissiOHS from the ·rariOtJS st-eeks ift 
llftd adj aeeftt to S Plllftt Aggregate Area may h&11e rest1lted ift dei:,ositioft of eoftfflfiliftllftts Oftto 
st1rfaee soils in the S Plllftt Aggregate Area. '.l/ift<:1 blowH <:lt1st from 1uaste mrumgemCHt 
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units or unplll1liled releases makes impossible to disti.aguish this surfaee soil contamination 
from stack emissions deposition. 

The primary mechanism of vertical contaminant migration is the downward movement 
of water from the surface through the vadose zone to the unconfined aquifer. The 
contaminants generally move as a dissolved phase in the water and their rate of migration is 
controlled both by groundwater movement rates and by adsorption and desorption reactions 
involving the surrounding sediments. Some contaminants are strongly sorbed on sediments 
and their downward movement through the stratigraphic column is greatly retarded. 
Significant lateral migration of contaminants is restricted to perched water zones and to the 
unconfined aquifer, where water is moving laterally. Again adsorption and desorption 
reactions may greatly retard lateral contaminant migration. Contaminants that were 
introduced to the soil column outside of the aggregate area may migrate into the area along 
with perched or aquifer water. Historically, perched water has been discovered beneath the 
216-S-9 Crib and the 216-S-lOD Ditch. 

.... ...,~. 
__ __. 
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There are four geFteml exposure routes by which humans (offsite and onsite) and other 
biota (plants and animals) can be exposed to these possible contaminants: 

• Inhalation of airborne volatiles or fugitive dust with adsorbed contamination 

• Ingestion of surface water, fugitive dust, surface soils, biota (either directly or 
through the food chain), or groundwater 

• Direct contact with the waste materials (such as those exhumed by burrowing 
animals), contaminated surface soils, buildings, or plants 

• Direct radiation from waste materials, surface soils, building surfaces, pipelines 
and other facilities, or fugitive dusts. 

4.2.4 Characteristics of Contaminants 

Table 4 17 4.fl:8Hs a list of radioactive and nonradioactive chemical substances that 
represent candidate co~taminants of potential concern for this study based on their known 
presence in wastes, usage, disposal in waste management units, historical association, or 
detection in environmental media at the S Plant Aggregate Area. Table 4 18 In~ 
summarizes the types of known or suspected contamination that ere thought to··exist at the 
individual waste sitesmi1Uf'.ffiffi.fflUllili5. Known contaminants are those that have been 

·······················Jl, • ., ..•. ·.·.·.·-,···•:s•·•·····•:-:;•-.-.-.·.·.·x 
proven to exist from sampling and inventory data (Tables 2-2 and 2-3). Suspected 
contaminants are those which could have occurred eecur at a ~il based upon historical 
practices, chemical associations or in-growth during radiological -aecay of discharged 
radionuclides. Given the large number of chemicals known or suspected to be present, it is 
appropriate to focus this assessment on those contaminants that have been detected through 
sampling efforts and which pose the greatest risk to human health ox: the environment. 
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--~-
Table 4 19 l 1m :) ists the contaminants of -~:::¢oncem for the s Plant Aggregate 

Area. This list was .. developed from Table 4 11:1:::::~1:jand includes only those contaminants 
which meet the following criteria: 

• 

• 

• 

Radionuclides with a half-life of less than one year and are part of long-lived 
decay chains that result in the buildup of the short-lived radionuclide activity to a 
level of 1 % or greater of the parent radionuclide' s activity within the time period 

-~· ~ :::mM@§al!iffl-t§111Ht1::1Ml!~@U: (iB growth). 

Contaminants that are known or suspected carcinogens or have an Environmental 

m!i!YU:t!~llilt 
The following characteristics will be discussed for the contaminants listed in Table ~ 

4:ti l.i: 

• Detection of contaminants in environmental media 

• Historical association with plant activities 

• Mobility 

• Persistence 

• Toxicity 

• Bioaccumulation. 
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4.2.4.1 Detection of Contaminants in Environmental Media. The nature and extent of 
surface and subsurface soils, surface water, groundwater, air, and biota contamination have 
not yet been adequately characterized for the S Plant Aggregate Area. All recent 
environmental monitoring data were reviewed and summarized for each media in Section 4.1. 

The most extensive monitoring data available has been for groundwater. Because 
groundwater will be evaluated in the 200 West Groundwater AAMSf.{., it will not be 
discussed further here. Surface soil and biota samples have been collected from locations on 
a regular rectangular grid. However, these sampling locations do not correspond to any of 
the waste management units, but are intended to characterize the S Plant Aggregate Area as a 
whole. Air and external radiation samples have been collected at several locations within or 
adjacent to the S Plant Aggregate Area. These sampling stations are also not located directly 
on any of the waste management units; and therefore; the sampling results cannot be 
attributed to any particular unit. Thfce surface soil sftfflpliAg loeatioas B:Hd oae high ¥olume 
e:ir monitoring stfttioa surrotmd the 241 S, SX, B:Bd SY Tu.ilk FB:fflls, B:Bd se£Ye to 
ehe.raeteme that grouping of waste mB:Bagemeat units. The only etherroutine sampling data 
that correspond directly to waste management units are the external radiation surveys, which 
are performed on a regular basis. There is little soil or vegetation sampling data available 
for any of the units. 

4.2.4.2 Historical Association with S Plant ii~Jiil&iActivities. Radionuclides and 
chemicals that are known components of S Plan( Aggregate .. Aiea waste streams are listed in 
Table 2-10. This list includes chemicals in the process wastes as well as chemicals that were 
detected at elevated levels in wastewater. Since these waste streams are known to have been 
disposed of directly to the soil column in some waste management units, it is probable that 
the chemicals on this list have affected environmental media. 

Based on the WIDS data (WHC (1991a), radionuclides that are known to have been 
disposed of to s Plant ~£-$1~~:~ :::itl~~:::mm!i!i~mltil:Hl~[;Waste !.{B:Bagemeat Units in 
the greatest quantities are as follows: 

• 239Pu 

• 240Pu 

• 106Ru 

• 241Am 

• 131cs 

• ssco 
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Note that a complete radionuclide analysis of the S Plant Aggregate Area waste streams 
is not available. Thus, it is possible that additional radionuclides were disposed of to S Plant 
Aggregate Area waste managem~nt units that are not included in the waste inventories. 

Nonradioactive chemicals reportedly released into S Plant Aggregate Area W:W:aste 
Mfflanagement Yµnits in large quantities include nitric acid, nitrates, sodium, ammonium 
nitrate, aluminum" nitrate, sodium dichromate, and hexone. 

4.2.4.3 Mobility. Since most wastes at the S Plant Aggregate Area were released directly 
to subsurface soils via injection, infiltration, or burial, the mobility of the wastes in the 
subsurface will determine the potential for future exposures. The mobility of the 
contaminants listed in Table 4~11 varies widely and depends on site-specific factors as 
well as the intrinsic properties of the contaminant. fliii!I§!fl-l!:iI!!ffllI:ffii:lH!IIJ!ti 
~WBmilM~i!i!~~-~!!:ll!9!1\¥!1fiiilll~il~~i!!!~f!!!-~i!:illl~! Much of the site-specific 
information needed to characterize mobility is not available and will need to be obtained 
during future field investigations. However, it is possible to make general statements about 
the relative mobility of the candidate contaminants of concern. 

4.2.4.3.1 Transport to the Subsurface. The mobility of radionuclides and other 
inorganic elements in groundwater depends on the chemical form and charge of the element 
or molecule, which in tum depends on site-related factors such as the pH, REDOX ~X 
state, and ionic composition of the groundwater. Cationic species (e.g., Cd2+, Pu4+y····--·· 
generally are retarded in their migration relative to groundwater to a greater extent than 
anionic species such as nitrate. The presence in groundwater of complexing or chelating 
agents can increase the mobility of metals by forming neutral or negatively charged 
compounds. 

The chemical properties of radionuclides are essentially identical to the nonradioactive 
form of the element; thus, discussions of the chemical properties affecting the transport of 
contaminants can apply to both radionuclides and nonradioactive chemicals. 

A soil-water distribution coefficient (KJ can be used to predict mobility of inorganic 
chemicals in the subsurface. Table 4~lil1Presents a summary of Kd5 ¥MYii!ilthat have been 
developed for many of the inorganic cherrucals of concern at the S Plant.Aggregate Area. 
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As discussed above, the pH and ionic strength of the leaching medium has an impact on the 
absorption of inorganics to soil; thus, the listed ¾5 Y.WiYl{are valid only for a limited range 
of pH and waste composition. In addition, soil sorptfon°of inorganics is highly dependent on 
the mineral composition of the soil, the ionic composition of the soil pore water, and other 
site-specific factors. Thus, a high degree of uncertainty is involved with use of ¾5 values 
that have not been verified by experimentation with site soils. 

Seme and Wood (1990) recommended Kd values for use with Hanford waste 
assessments for a limited number of important radionuclides based on soil column or batch 
desorption studies, and have proposed conservative average values for a more extensive list 
of elements based on a review of the literature. An assumed ret:B:rofttioe. Ii of < 1 is 
recommended for americium, cesium, plutonium, and strontium under adcffc conditions. 

Strenge and Peterson (1989) developed default Kd values for a large number of 
elements for use in the Multimedia Environmental Pollution Assessment System, a 
computerized waste management unit evaluation system. The ¾ values were based on 
findings in the scientific literature, and include non-site-specific as well as Hanford Site 
values. Values are provided for nine sets of environmental conditions: three ranges of waste 
pH and three ranges of soil adsorbent material (sum of percent clay, organic material, and 
metal hydrous oxides). The values presented in Table 4-it-liiµe for conditions of neutral 
waste pH and less than 10 % adsorbent material, which is likely to be most representative of 
Hanford Site soils. 

The mobility of inorganic species in soil can be divided roughly into three classes, 
using site-specific values (Seme and Wood 1990) where available and generic values 
otherwise: highly mobile (Kd < 5), moderately mobile (5 <Kd < 100), and low mobility 
(Kd > 100). Table 4~11:'::lists the class ranking for each of the inorganic contaminants of 

---\-•t-i m#.ffim::fflff~ffl.¢~~1 
The tendency of organic compounds to adsorb to the organic fraction of soils is 

indicated by the soil organic matter partition coefficient, Koc. Partition coefficients for the 
organic chemicals of concern at the S Plant Aggregate Area are listed in Table 4~ ;;. 
Chemicals with low Koc values are weakly absorbed by soils and will tend to migrate-·fu the 
subsurface, although their rate of travel will be retarded somewhat relative to the pore water 
or groundwater flow. Soils at the Hanford Site have very little organic carbon content and 
thus sorption to the inorganic fraction of soils may dominate over sorption to soil organic 
matter. 
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1I1,~~1\~,,:i•Steti•• 1111111111111i1,11• 1r1!:::• 1 
Tmnsport between soils and aif can occt:1£ either by fugitive dttst emissioas Of volatilmtti.on. 
Chemicals subject to transport via airborne dust dispersion are those that are non-volatile and 
persistent on the soil surface, including most radionuclides and inorganics, and some organics 
such as creosote and coal tar. 

Chemicals subject to volatilization are primarily organic compounds; however, some of 
the radionuclides detected at the site are subject to evaporation and could be lost from 
shallow soils to the ambient air. The most important species in this category are 14C, 3H, 
and 1291:_ 

The tendency of an organic compound to volatilize can be predicted from its Henry ' s 
Law Constant, Kh , a measured or calculated parameter with units of atmospheres per cubic 
meter per mole of chemical. Henry ' s Law Constants of the organic candidate contaminants 
of concern are presented in Table 4-22. Compounds with a Kh greater than about 10-3 will 
be lost rapidly to the atmosphere from surface water and shallow soils. Organic 
contaminants of concern that fall into this class include chloroform and xylene. 

4.2.4.4 Persistence. Once released to environmental media, the concentration of a 
contaminant may decrease because of biological or chemical transformation, radioactive 
decay, or the intermediate transfer processes discussed above that remove the chemical from 
the medium (e.g., volatilization to air). Radiological, chemical, and biological decay 
processes affecting the persistence of the S Plant Aggregate Area contaminants of concern 
are discussed below. 

The persistence of radionuclides depends primarily on their half-lives. A comparison 
of the radiological properties for most radionuclide contaminants of concern for S Plant 
Aggregate Area is presented in Table 4~~ - The specific activity is the decay rate per 
unit mass, and is inversely proportional to the half-life of the radionuclide. Half-lives for the 
radionuclides listed in Table 4~14/ range from seconds to over one billion years. Also 
listed are the principal radiation emissions of concern for the radionuclide. Note that 
radionuclides can emit multiple types of radiation and often undergo several decay steps in 
quick succession (e.g. , beta decay followed by release of one or more gamma rays associated 
with daughter radionuclides) . The daughter products of these decays are often themselves 
radioactive. 

Decay will occur during transport (e.g., through the vadose zone to the aquifer, 
through the aquifer) and may lead to significant reductions in levels ultimately produced 
offsite. For direct exposures (e.g., to surface soils or air), the half-life of the radionuclide 
has less importance, unless the half-life is so short that the radionuclide undergoes substantial 
decay between the time of disposal and release to the environment. 
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Nonradioactive inorganic chemicals detected at the site are generally persistent in the 
environment, although they may decline in concentration due to transport processes or 
change their chemical form due to chemical or biological reactions. Nitrate undergoes 
chemical and biological transformations that may lead to its loss to the atmosphere (as Ni) or 
incorporation into living organisms, depending on the reduction/oxidation environment and 
microbiological communities present in the medium. 

Biotransformation rates for organics vary widely and are highly dependent on site­
specific factors such as soil moisture, reduction/oxidation conditions, and the presence of 
nutrients and of organisms capable of degrading the compound. Ketones, such as acetone 
and m.§pyJ::::i§j§qg!,::)liiqgIIMJBK}, are easily degraded by microorganisms in soil and thus 
would tend not to persist. Volatile aromatics such as xylene are generally intermediate in 
their biodegradability. 

4.2.4.5 Toxicity. Contaminants may be of potential concern for impacts to human health if 
they are known or suspected to have carcinogenic properties, or if they have adverse non­
carcinogenic human health effects. The toxicity characteristics of the chemicals detected at 
the opemble t1Rit !.fflB!$1li~ !~:~e summarized below. 

4.2.4.5.1 Radionuclides. All radionuclides are classified by EPA as known human 
carcinogens based on their property of emitting ionizing radiation and on the evidence 
provided by epidemiological studies of radiation-induced cancers in humans. Non­
carcinogenic health effects associated with radiation exposure include genetic and teratogenic 
effects; however, these effects generally occur at higher exposure levels than those required 
to induce cancer. Thus, the carcinogenic effect of radionuclides is the primary identified 
health concern for these chemicals lii ll2!Ril-

Risks associated with radionuclides differ for various routes of exposure depending on 
the type of ionizing radiation emitted. Nuclides that emit alpha or beta particles are 
hazardous primarily if the materials are inhaled or ingested, since these particles expend their 
energy within a short distance after penetrating body tissues. Gamma-emitting radioisotopes, 
which deposit energy over much larger distances, are of concern as both external and internal 
hazards. A fourth mode of radioactive decay, neutron emission, is generally not of major 
health concern, since this mode of decay is much less frequent than other decay processes. 
In addition to the mode of radioactive decay, the degree of hazard from a particular 
radionuclide depends on the rate at which particles or gamma radiation are released from the 
material. 

Excess cancer risks for exposure to the primary radionuclide contaminants of concern 
by inhaling air, drinking water, ingesting soil, and by external irradiation are shown in 
Table 4-U·{m. These values represent the increase in probability of cancer to an individual 
exposed for a lifetime to a radionuclide at a level of 1 pCi/m3 in air, 1 pCi/L in drinking 
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water, 1 pCi/g in ingested soil, or to external radiation from soil having a radionuclide 

iiiiii=fa;:::;:====:.~ 
For those radionuclides without EPA (1991) slope factors, the Hanford Baseline Risk 

-~--on Radiological Protection to calculate a risk value. Any Hanford -s§ite risk assessments will 
be performed in accordance with the Hanford Baseline Risk Assessment Methodology 

iiiiilill~•--& 
The unit risk factors for different radionuclides incorporate factors to account for 

distribution of each radionuclide within various body organs, the type of radiation emitted, 
and the length of time that the nuclide is retained in the organ of interest, and physical half­
life. 

Based on the factors listed in Table 4~~' the highest risk for continuous exposure to 
1 pCi/m3 in air is from plutonium, americium and uranium isotopes, which are alpha 
emitters. Among the radionuclide contaminants of concern for the S Plant Aggregate Area, 
the highest risks from ingestion of soil at 1 pCi/g are for 21°I>b, mAc, 241Am, 243Am, 238Pu, 
244Cm 134Cs 1291 237Np 231Pa 226Ra 228Ra 229Th and the uranium isotopes The primary ',' ''' , ' . 
gamma-emitters are 214Bi, 60(:o, 134Cs, 137Cs (because of its metastable decay product, 137mBa), 
152Eu, 154Eu, 239Np, and 214Pb. It is important to note that this table only presents unit risk 
factors for the listed radionuclides and does not necessarily include potential contributions 
from daughter products. 

The standard EPA risk assessment methodology assumes that the probability of a 
carcinogenic effect increases linearly with dose at low dose levels, i.e. , there is no threshold 
for carcinogenic response. The EPA methodology also assumes that the combined effect of 
exposure to multiple carcinogens is additive without regard to target organ or cancer 

1inii&mk•T•1r~a11~1r~mlcliaestantt?cinogentc. 
4.2.4.5.2 Hazardous Chemicals. Carcinogenic and non-carcinogenic health effects 

associated with chemicals anticipated at the aggregate area are summarized in Table 4~Jp. 
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EPA ha:s aot defi:r,ed toxicity criteria: fof maay of the chemicals suspected of being 
preseat or detected at the S PlaRt ,<\.ggregate Area. Many of the chemicals that lack toxicity 
criteria have aegligible toxicity Of ere necessary ootrients in: the oomltil diet. 

Several of the chemicals have known toxic effects but no toxicity criterion is presently 
available. In some instances the criteria have been withdrawn by EPA pending review of the 
toxicological data and will be reissued at a future date. Chemicals with known toxicity for 
which toxicity factors are presently not available include lead, selenium, kerosene and 
tributyl phosphate. 

4.2.4.6 Bioaccumulation Potential. Contaminants may be of concern for exposure if they 
have a tendency to accumulate in plant or animal tissues at levels higher than those in the 
surrounding medium (bioaccumulation) or if their levels increase at higher trophic levels in 
the food chain (biomagnification). Contaminants may be bioaccumulated because of 
element-specific uptake mechanisms (e.g., incorporation of strontium into bone) or by 
passive partitioning into body tissues (e.g., concentration of organic chemicals in fatty 
tissues). 
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4 = S Plant Building Complex 
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Zone E = 22,000 to 70,000 ct/s 
Zone F = 70,000 to 220,000 ct/s 
Zone G = 220,000 to 700,000 ct/s 
Zone H = 700,000 to 2,200,000 ct/s 

5 = 241 - S, - SX, and - ST Tank Farms 
6 = 216 - S - 10 D Ditch 
7 = 216 - S - 17 P Pond 
8 = 216 - S - 16 P Pond 
Other numbers refer to sites outside the S Plant Aggregate Area. 
S Plant Aggregate Area is outlined rn red. 
The results are displayed as relative levels of man-made radionuclide activity. 

Figure 4-1. Gamma Isoradiation Contour 
Map of the 200 West Area 

(Reiman and Dahlstrom 1988). 
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Figure 4-3. Conceptual Model of 
the S Plant Aggregate Area. 
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Some contaminants may volatilize and enter the atmosphere after 
release. 

Wind may move contaminants l·aterally at the surface. For a surface 
release, this may occur immediately. For subsurface releases, 
contaminants must first be moved to the surface by biological activity. 

The majority of contaminants are held in the vadose zone soils 
immediately beneath the point of release. The highest total activities will 
be immediately beneath the point of release and less mobile 
contaminants such as TRUs should be restricted to this area. 

Thin discontinuous aquitards may cause small perched water zones. 
Some lateral migration of contaminants may occur above such a zone, 
particularly if it occurs close to the point of release. 

The majority of liquid travels downward through the vadose zone 
carrying some more mobile contaminants such as fission products. 
Contaminants may be locally concentrated in fine-grained horizons, 
though at much lower concentrations than occur immediately beneath 
the point of release. 

The caliche layer is the most significant physical and chemical barrier to 
vertical contaminant migration in the vadose zone. Perched water 
zones are most likely to occur above the caliche layer and significant 
lateral migration of waste water may occur. 

(i) Perched water eventually percolates through the caliche layer or passes 
through gaps in the caliche and reaches the groundwater. Some of the 
most mobile contaminants (tritium, cyanide, iodine, nitrates, nitrites, 
fluoride) reach the groundwater and may form contaminant plumes. 

® Waste water from adjacent active waste management units may 
remobilize contaminants in the underlying vadose zone. 

Figure 4-4. Physical Conceptual Model of 
Contaminant Distribution. 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 1 of 6 

Surface Surface Vadose 
Source Waste Manaeement Unit Air Soil (0-l m) Water Biota Zone Remarks 

:77:, ::: '] :: : :::::J::::: : . · .... :·• . ·.• . 1>1!iJii: ,,,.•,·.·.- ... ·•·····• \ , ... ·.· 
Ruild,noi.: UIU ~mra:l!e: '.:i~::::\ . / .·.·.·.·•.••::•:·· 

291-S Fan and Filter Buildin" · -- -- -- -- --
241-SX-401 Buildiniz -- -- -- -- --
241-SX-402 Buildinl' -- -- -- -- --
242-S Evatv\rator -- -- -- -- --.. ~l~itM~t; ,·., ..•. 

•·.•.•::. ::>:::}::'':': ... · l L; 
241-S-101 Sin1de-Shell Tank -- -- -- -- -- No rP.tv\rted release 

241-S-l 02 Sinule-Shell Tank - s -- -- s No rennrted release 

241-S- l 03 Sine le-Shell Tank -- s -- -- s No rennrted release 

241-S-104 Sine le-Shell Tank -- s -- -- s No rennrted release 

241-S-105 Sinl'le-Shell Tank -- s -- -- s No rennrted release 

241-S- l 06 Sine le-Shell Tank -- -- -- -- -- No renorted release 

241-S-107 Sinl'le-Shell Tank -- -- -- No rennrted release 

24 l -S-108 Sinl'le-Shell Tank -- -- -- - -- No renorted release 

241-S- l 09 Sinizle-Shell Tank -- -- -- - -- No rennrted release 

241-S-1 l 0 Sinule-Shell Tank s -- -- s No rennrted release 

241 -S-l 11 Sinele-Shell Tank -- -- -- -- -- No reoorted release 

241-S-112 Sinizle-Shell Tank -- -- -- No r""""rted release 

241-SX-101 Sinele-Shell Tank s -- - s No rennrted release 

241-SX-102 Sinizle-Shell Tank s -- s No ..-nnrted release 

241-SX-103 Sine le-Shell Tank -- s -- - s No rennrted release 

241-SX-104 Sine le-Shell Tank -- s -- -- s No rennrted release 

24 l -SX-105 Sinele-Shell Tank -- -- -- -- -- No rennrted release 

241-SX-106 Simde-Shell Tank -- -- -- -- -- No rennrted release 

241-SX-107 Sinizle-Shell Tank -- s -- -- s No rennrted release 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 2 of 6 

Surface Surface Vadose 
Source Waste Manaeement Unit Air Soil(0-1 m) Water Biota Zone Remarks 

241-SX-108 Sinele-Shell Tank -- s -- -- s No rennrted release 

241-SX-109 Sin1?le-Shell Tank -- s -- -- s No rennrted release 

241-SX-1 l 0 Sinele-Shell Tank -- s -- -- s No rennrted release 

241 -SX-l l l Sinele-Shell Tank -- s -- -- s No rennrted release 

241-SX-ll 2 Sinele-Shell Tank -- s -- -- s No r....,..rted release 

241-SX-113 Sin1.>le-Shell Tank - s -- -- s No renorted release 

241-SX-114 Sin1.>le-Shell Tank -- s -- -- s No rP.nnrted release 

241-SX-l l 5 Sinele-Shell Tank s -- -- s No renorted release 

241-SY-10 I Double-Shell Tank - -- -- -- -- No renorted release 

241 -SY -102 Double-Shell Tank - -- -- -- -- No renorted release 

241-SY-l 03 Double-Shell Tank -- -- -- -- -- No renorted release 

240-S-302 Catch Tank -- s -- -- s Approximately 2,2701 L, consisting mainly of 
rainwater, were released between June 1986 
and Januarv 1986 

241-S-302A Catch Tank -- s -- -- s No renorted release 

241-S-302B Catch Tank -- -- -- -- No rP.nnrted release 

241-SX-302 Catch Tank -- -- -- -- No .--.nrted release 

244-S Receiver Tank -- -- -- - -- No reoorted release 

216-S-l & 2 Crib -- s -- K s Also described bv UPR-200-W-36 

216-S-5 Crib -- -- -- s No ......,.,rted release 

216-S~ Crib -- s -- -- s No ......,.,rted release 

216-S-7 Crib -- -- -- s No ......,.,rted release 

216-S-9 Crib -- s -- -- s No rP.nnrted release 

216-S-13 Crib -- s -- -- s No rennrted release 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 3 of 6 

Surface Surface Vadose 
Source Waste Mana2ement Unit Air Soil (0-1 m) Water Biota Zone Remarks 

216-S-20 Crib -- s -- -- s · No reoorted release 

216-S-22 Crib -- -- -- -- s No reoorted release 

216-S-23 Crib -- s -- -- s No renorted release 

216-S-25 Crib - -- -- s s No reoorted release 

216-S-26 Crib -- -- -- -- s No rennrted release 

216-S-3 French Drain - s - -- s No reoorted release 

216-S- lOP Pond -- -- -- -- s 
216-S-l l Pond -- -- -- -- s 
216-S-15 Pond -- s -- -- s 
216-S-16P Pond -- - - -- s Associated with UPR-200-W-47 -124 and -59 

216-S-17 Pond -- s -- K s 
216-S-19 Pond -- s s -- s 
216-S-8 Trench s K -- -- s 
216-S-12 Trench - -- -- -- s Also described bv UPR-200-W-30 

216-S-14 Trench -- -- -- -- s 
216-S-18 Trench -- -- -- -- --
216-S-l0D Ditch -- -- s s s 
216-S-16D Ditch -- -- -- -- s 
216-U-9 Ditch -- -- -- -- s Associated with UPR-200-W-139 

i"',, .. •:':::}:t·•····••:-:-:,:::,.,:,._ .·.·. .:::::::::::=::::::;.:::: 
.,,,_ 

Sentic 'l\ ;;:;i; 1;;;,:4 .. ,.~ 1: •Jrall ':'r 'iji,,Jif ..... 

2607-WZ Septic Tank -- -- -- No rennrted contaminants 

2607-W6 Septic Tank -- -- -- -- -- No renorted contaminants 

Sanitarv Crib -- -- -- . . -- -- No renorted contaminants 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 4 of 6 

241 -S-151 Diversion Box Associated with UPR-200-W-20 and -51 

240-S-151 Diversion Box s No re rted release 

240-S-152 Diversion Box No re rted release 

241 -S-152 Diversion Box No re rted release 

241-SX-151 Diversion Box No re rted release 

241-SX-152 Diversion Box Nor rted release 

241-SX-A Valve Pit No re rted release 

241 -SX-B Valve Pit No re rted release 
0 
0 

~ 241-SY-A Diversion Box No re rted release tj ~ ..., 
~~ I ..... 241-SY-B Diversion Box No rted release 

0. ~\O 

216-S-172 Control Structure No rted release 
..... 

I 

2904-S-160 Control Structure No rted release 
~ 

2904-S-170 Control Structure No rted release 

2904-S-171 Control Structure No rted release 

241-S-A Valve Pit No rted release 

241-S-B Valve Pit No rted release 

241-S-C Valve Pit No rted release 

218-W-7 Burial Ground K s 
218-W-9 Burial Ground K s 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 5 of 6 

Surface Surface Vadose 
Source Waste Manal!ement Unit Air Soil (0-1 m) Water Biota Zone Remarks 

.•. • .... ....... • ... :-::c, ••... ··•·•.·•·•·•·•·•··· ce•· •••·.• ........ .-............ /TTttnl ..• , :•\:.::c ............................... ,,.,./::,:::, 

UN-200-W-10 -- KR? -- -- --
UN-200-W-30 -- -- -- -- --
UN-200-W-32 -- SR -- -- --
UN-200-W-34 -- s -- -- s 
UN-200-W-35 -- SR -- -- --
UN-200-W-41 -- s -- -- s 
UN-200-W-42 -- s - -- s 
UN-200-W-43 -- s -- -- s 
UN-200-W-49 -- s -- -- s 
UN-200-W-50 -- s -- -- s 
UN-200-W-52 -- SR? -- -- --
UN-200-W-56 -- s -- -- s 
UN-200-W-61 -- SR -- -- --
UN-200-W-69 -- s -- -- s 
UN-200-W-80 -- K -- -- s 
UN-200-W-81 -- s -- -- s 
UN-200-W-82 -- s -- -- s 
UN-200-W-83 -- s -- -- s 
UN-200-W-108 -- s -- -- s 
UN-200-W-109 -- K -- -- s 
UN-200-W-114 -- K -- -- s 
UN-200-W-116 -- K -- -- --
UN-200-W~123 -- S.R? -- -- s 
UN-200-W-127 -- S.R? -- -- s 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 6 of 6 

Surface Surface Vadose 
Source Waste Mana2ement Unit Air Soil (0-1 m) Water Biota Zone Remarks 

UN-216-W-25 -- -- -- -- --
UN-216-W-30 -- -- -- -- --
UPR-200-W-15 -- s -- -- --
UPR-200-W-20 -- s -- -- --
UPR-200-W-36 -- s -- -- s 
UPR-200-W-47 -- SR? -- -- --
UPR-200-W-51 -- SR? -- -- --
UPR-200-W-59 -- -- -- -- --
UPR-200-W-95 - SR? -- -- --
UPR-200-W-96 - K -- -- s 
UPR-200-W-124 -- s -- -- s 
UPR-200-W-139 -- SR? -- -- s 
UPR-200-W-140 -- s -- -- s 
UPR-200-W-141 -- s -- -- s 
UPR-200-W-142 -- s -- -- s 
UPR-200-W-143 - s -- -- s 
UPR-200-W-144 -- s -- -- s 
UPR-200-W-145 -- s -- -- s 
UPR-200-W-146 -- s -- -- s 
Notes: 
S Suspected contamination, primarily based on WHC (1991a) and o.ther waste inventory data. 
K Known contamination based on chemical analytical data, WHC (1991a), or other sources. 
R Complete remediation reported. 
R? Remediation attempted, effectiveness not documented. 
Dashes indicate no contamination is known or suspected. 
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Table 4-2. Summary of Chemical Contamination in Various Affected Media for 
S Plant Aggregate Area. 

241-SX-402 Buildin 

241 -SX-106 Sin le-Shell Tanlc No re rted release 

241-SX-107 Sin le-Shell Tank s No re rted release 
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Table 4-2. Summary of Chemical Contamination in Various Affected Media for 
S Plant Aggregate Area. 

Air 
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Soil 0-1 m 
Surface 
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Table 4-2. Summary of Chemical Contamination in Various Affected Media for 
S Plant Aggregate Area. 

Air 
Surface 

Soil 0-1 m 
Surface 
Water Biota 

Vadose 
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Table 4-2. Summary of Chemical Contamination in Various Affected Media for 
S Plant Aggregate Area. 

Surface Surface Vadose 
Source Waste Mana-'!ement Unit Air Soil (0-1 m) Water Biota Zone Remarks 

UN-200-W-1? -- -- -- -- --
lJN-?M-W-'1.t -- -- -- -- --
TTN-200-W-l't -- -- -- -- --
TTN-?M-W-41 -- -- -- -- --
lJN-?OO-W-42 -- -- -- -- --
TTN-?M-W ..d. '1 -- -- -- -- --
UN-?00-W...iQ -- -- -- -- --
T TN-'"VI-W_,;;n -- -- -- -- -
lJN-?OO-W-52 -- -- -- -- -
TJN-?M-W-'-fi -- -- -- -- -
UN-?OO-W-61 -- -- -- --
lJN-?M-W..J.Q -- s -- s --
UN-?OO-W-80 -- s -- s -
TJN-?OO-W-81 -- -- -- -- -
UN-?OO-W-82 -- s -- s -
UN-?M-W-R1 -- -- -- -- -
UN-200-W-l0R -- -- -- -- --
lJN-?00-W-lM -- -- -- -- --
ITN-?M-W-114 -- -- -- -- -
lJN-?OO-W-116 -- -- -- -- --
UN-?OO-W-1?.1 -- -- -- -- --
UN-?OO-W-1?7 -- -- -- -- --
UN-216-W-?'i -- -- -- -- --
lJN-?.16-W•'10 -- -- -- -- --
UPR-200-W-15 -- -- -- -- --
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Table 4-2. Summary of Chemical Con.tamination in Various Affected Media for 
S Plant Aggregate Area. 

Surface Surface Vadose 
Source Waste Manaeement Unit Air Soil (0-1 m) Water Biota Zone Remarks 

UPR-200-W-20 -- -- -- -- --
UPR-?OO-W-36 -- -- -- -- --
UPR-200-W-47 -- -- -- -- --
TJPR-?OO-W-51 -- -- -- -- --
UPR-200-W-59 -- -- -- -- --
UPR-?00-W-O, -- -- -- -- --
UPR-200-W-96 -- -- -- -- -
UPR-?OO-W-1?4 -- -- -- -- --
UPR-200-W-11Q -- s -- ·-- s 
UPR-?OO-W-1 d.O - s -- -- s 
UPR-200-W-141 -- -- -- -- --
UPR-?OO-W-14? -- s -- -- s 
UPR-200-W-1 ;11 s -- -- s 
UPR-?OO-W-1;1.i -- -- -- -- --
UPR-?OO-W-14'- -- s -- -- s 
TJPR-?OO-W-14/l -- s -- -- s 

Notes: 
S Suspected contamination, primarily based on WHC (1991a) and other waste in inventory data. 
K Known contamination based on chemical and analytical data, WHC (1991a), or other sources. 
Dashes indicate no contamination is known or suspected. 
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Table 4-3. Types of Data Available for Each Waste Management Unit. Page 1 of 6 

Surface External Was~ Soil, 
Radiological Radiation or S iment Biota Borehole 

Waste Mana2ement Unit or Unolanned Release Inventorv Survev Monitorinl? Samoline Samolin2 Geoohvsics < \ ..... •· ) t• . .- < .... ·.· .•. .- .. ·.··•·••·· ... : f . : > >. <'. . \>· rimkd and v;iitts ·•· ·.·•··••···•>······ - \ rn 
... ·. ·.••·•·•····· ... 

...... •... •.· ..•.. •••i ... :...·•:::::y::- . .. ........... . . ... · .· . . . •: •• ·}} :·>- .... ,.:.•:••· . •.•• ..:: . 
•··• 

241-S Fan and Filter Buildin2 -- -- -- -- -- --
241-SX-401 Building -- -- -- -- -- --
241-SX-402 Building -- -- -- -- - --
242-S Evanorator -- -- -- -- -- --
241-S-101 Sin2le-Shell TanJc R.C R -- -- -- R 

241-S-102 Sinule-Shell TanJc R.C R -- - -- R 

241-S-103 Sin2le-Shell Taruc R.C R -- - -- R 

241-S-104 Sin2le-Shell TanJc R.C R -- - -- R 

241-S-105 Sin1.>le-Sbell TanJc R.C R -- - - R 

241-S-106 Single-Shell TanJc R.C R - -- - R 

241-S-107 Single-Shell TanJc RC R -- -- -- R 

241-S-108 Single-Shell TanJc R,C R -- - - R 

241-S-109 Sim.!le-Shell TanJc R.C R -- -- -- R 

241-S-110 Single-Shell TanJc R.C R -- -- -- R 

241-S-1 ll Sin11Je-Sbell TanJc R.C R -- -- -- R 

241-S-112 Sinele-Sbell TanJc R.C R -- -- -- R 

241-SX-101 Sin2le-Sbell TanJc R.C R -- - - R 

241-SX-102 Sin2le-Shell TanJc RC R -- - -- R 

241-SX-103 Sine le-Shell Tank RC R -- -- -- R 

241-SX-104 Siunle-Shell TanJc RC R -- -- -- R 

241-SX-105 Sin2le-Shell Tank RC R -- -- -- R 

241-SX-106 Sine le-Shell TanJc RC R -- -- - R 

241-SX-107 Sin2le-Shell Taruc RC R -- -- -- R 

WHC(SPLANT)\9- I 2-92\03152T 



9 ') ) -3 

Table 4-3. Types of Data Available for Each Waste Management Unit. 

Waste Manal!ement Unit or Unolanned Release 

241-SX-108 Sin2le-Sbell Tank 

241-SX-109 Sin!!le-Sbell Tank 

241-SX-110 Sin!!le-Shell Tank 

241-SX-11 l Sin!!le-Shell Tank 

241-SX-l 12 Sin2le-Shell Tank 

241-SX-113 Sin2le-Shell Taruc 
241-SX-l 14 Sinale-Sbell Tank 

241-SX-115 Sin2le-Shell Tank 

241-SY -101 Sin2le-Sbell Tank 

241-SY -102 Sin2Ie-Shell Tank 

241 -SY -103 Sin2le-Sbell Tank 

240-S-302 Catch Tank 

241-S-302A Catch Tank 

241-S-302B Catch Tank 

241 -SX-302 Catch TanJc 

216-S-l & 2 Crib 

216-S-5 Crib 

216-S-6 Crib 

216-S-7 Crib 

216-S-9 Crib 

216-S-13 Crib 

216-S-20 Crib 

WHC(SPLANT)\9-12-92\03152T 

Inventory 

RC 

RC 

RC 

RC 

RC 

RC 

RC 

RC 

RC 

RC 

RC 

R.C 

RC 

RC 

RC 

R.C 

R.C 

R.C 

R.C 

RC 

RC 

RC 

Surface 
Radiological 

Survey 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

External 
Radiation 

Monitorinl! 

Waste1 Soil, 
or Seaiment 

Samnlin2 
Biota 

Samolin2 

R 
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Borehole 
Geonbvsics 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 
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Table 4-3. Types of Data Available for Each Waste Management Unit. Page 3 of 6 

Surface External Was!:t Soil, 
Radiological Radiation or S iment Biota Borehole 

Waste Manal!ement Unit or Unolanned Release Inventorv Survev Monitorinl! Samolinl! Samolinl! GP.Onhvsics 

216-S-22 Crib RC R -- -- -- R 

216-S-23 Crib RC R -- - -- R 

216-S-25 Crib RC R -- -- -- R 

216-S-26 Crib RC R -- -- -- --
216-S-3 French Drain RC R -- -- - --
• ,:\/ \ ••t • i ·.• .. •.···. ··.·. ·•····· >-• • ti•····•.··· .. •··> ••·t,? i Po~ct~? ·~ ·:: \ t,•.·:l~~ rkhbbL•••L .. ·••·• :r·•·•· .... ••·•·• 

·< ::<:•:":;:::;'.••:::. -:•:• i:::::::::::· ;::>-::: :--;-:-.. _ ... -.. UJ1.1. ~• 1r..., . . ·: ... ///}: :>:•:•:•:::,:,:•:•::•:•> •·•·•···•··• 

216-S- IOP Pond -- R -- - - R 

216-S-ll Pond R R -- - - R 

216-S-15 Pond C R -- - -- -
216-S-16P Pond R R -- - - --
216-S-17 Pond RC -- -- -- R -
216-S-19 Pond R -- -- R -- -
216-S-8 Trench RC R -- - -- R 

216-S- l 2 Trench RC R -- - - -
216-S-14 Trench -- -- -- R -- -
216-S-18 Trench -- -- -- R -- --
216-S- l OD Ditch R -- -- R R R 

216-S-16D Ditch C -- -- - - --
216-U-9-Ditch -- -- -- - -- -

·•· 

•·••· Im,~ ., ihJ·: A:fi :: • : ;> ·•· /:•:;.;.;:·•::}'::.'=' ••·••·•·•·•···< 

2607-WZ Seotic Tank -- -- -- -- -- --
2607-W6 Seotic Tank -- -- -- -- -- --

Sanitarv Crib -- -- -- -- -- --

WHC(SPLANT)\9-12-92\03152T 



Table 4-3. Types of Data Available for Each Waste Management Unit. Page 4 of 6 

Surface External Waste, Soil, 
Radiological Radiation or Sediment Biota Borehole 

Waste Mana2ement Unit or Unplanned Release Inventorv Survey Monitorinl! Samolin2 Samolin2 Geonhvsics 
·?)· .. / ·))/•:• , ... , ;.· :/:: .. :~ ·· Tnriisfer F~cifities ··· DiversiJdBd;gl/ iirid :-; n; : :, ,i\\ .. : : :::::::::t•J:I:•: !fil:'tJ:::: r .... · .. ·.· .·.·.· .. ·.··•·••·· ... ,,. .... ,, .. .,., .. ,, .. 

241-S-151 Diversion Box -- -- -- -- - --
240-S-151 Diversion Box -- -- -- -- -- --
240-S-152 Diversion Box -- -- -- -- -- --
241-S-152 Diversion Box -- -- -- -- -- --
241-SX-151 Diversion Box -- -- -- -- -- --
241-SX-152 Diversion Box -- -- -- -- -- --
241-SX-A Valve Pit -- -- - -- - --
241-SX-B Valve Pit -- -- -- -- - --
241-SY-A Diversion Box -- -- -- -- - --
241-SY-B Diversion Box -- -- - -- - --
2 I 6-S-172 Control Structure -- R -- -- - --
2904-S-I 60 Control Structure -- R -- -- - --
2904-S-l 70 Control Structure -- R -- -- -- --
2904-S- l 71 Control Structure -- R -- -- - --
241-S-A Valve Pit -- -- -- -- -- --
241-S-B Valve Pit -- -- -- -- -- -
241-S-C Valve Pit -- -- -- -- -- -
241-S-D Valve Pit -- -- -- -- -- --

.·., : >Htf\•t•:::•• ..... , !:nm j; ffl:[;II; :•··:.,''·•:•···•·•···••<••·t·•· .....• t< /.•••:·., ••••...• r,:·•.•: nasi~~ ) •:::- >< • • : : ::•J:\tit tI Jf I[•f I :::::•J:::J]'f{J ! tt : f: '. ........ ..::::•::: ·•·• •··· ':•:::::::::::::/::: 

207-S Retention Basin -- R -- -- -- --
207-SL Retention Basin -- R -- RC -- --

•··<,>· \.· ... ,., ... •••:::m:•n:>·':\i :t:> .... > ···:•// .. •.: .. - .:❖. •::t::::): ·•·•·•• .\( .. . Burial Sites -. . . .. / ·• •·•:· :• •.; :' '...:/ .. J{(/· .::.:=:.:/·:.::,:::::::.••.· .. ·::••·· ·•·.·••,··/:: :· · :•::•:::•:•: 

217-W-7 Burial Ground R R -- -- -- --

WHC(SPLANT)\9- l 2-92\03152T 
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Table 4-3. Types of Data Available for Each Waste Management Unit. Page 5 of 6 

Surface External Was~Soil, 
Radiological Radiation or S 'ment Biota Borehole 

Waste Mana2ement Unit or Unolanned Release Inventorv Survey Monitorin2 Samolin2 Samolin2 Geophysics 

218-W-9 Burial Ground R -- -- -- - --
••:c:: ·.,, ::-·-:-:-, .,. .. ,.,., '"'''·,};:/·'·'·''" . ,,, .,.,:,:;:.·, ,,,,,:::,.,, ,. · ..... ·,-: ... , .. ' ·. Un 'R~1=:,; .,.,/:'/: '·/ , .... ,.·., .. ·.·· .. · ... ·.•.·.•.·.· .. ·.· 

UN-200-W-10 -- -- -- -- -- --
UN-200-W-30 -- -- -- -- - --
UN-200-W-32 -- -- -- -- - --
UN-200-W-34 -- -- -- -- - --
UN-200-W-35 -- -- -- -- - --
UN-200-W-41 -- -- -- -- - --
UN-200-W-42 -- -- -- -- - --
UN-200-W-43 -- -- -- -- - --
UN-200-W-49 -- -- - - - --
UN-200-W-50 -- -- -- -- - --
UN-200-W-52 - -- -- -- - --
UN-200-W-56 -- -- -- -- - --
UN-200-W-61 -- -- -- -- - -
UN-200-W-69 -- -- -- -- - --
UN-200-W-80 -- -- -- -- - --
UN-200-W-81 -- -- -- -- - --

UN-200-W-82 -- -- -- -- -- --
UN-200-W-83 -- -- -- -- - --
UN-200-W-1 08 -- R -- -- -- --
Un-200-W-1 09 -- R -- - -- --
UN-200-W-114 -- R -- -- - --
UN-200-W-116 -- R -- -- - --
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Table 4-3. Types of Data Available for Each Waste Management Unit. Page 6 of 6 

Surface External Was~ Soil, 
Radiological Radiation or S iment Biota Borehole 

Waste Mana2ement Unit or Unplanned Release Inventory Survey Monitorin~ Samolin2 Samolin2 Geonhvsics 

UN-200-W-123 -- -- -- -- -- --
UN-200-W-127 -- -- -- -- - --
UN-216-W-25 -- -- -- -- -- -
UN-216-W-30 -- -- -- -- -- -
UPR-200-W-15 -- -- -- -- -- --
UPR-200-W-15 -- -- - -- -- -
UPR-200-W-20 -- -- -- -- -- --
UPR-200-W-36 -- -- - -- -- --
UPR-200-W-47 -- -- -- -- -- -
UPR-200-W-51 -- -- -- - -- --
UPR-200-W-59 -- -- - -- - --
UPR-200-W-95 -- -- -- -- -- -
UPR-200-W-96 -- R -- -- -- -
UPR-200-W-124 -- -- -- -- - --
UPR-200-W-139 -- -- -- - -- -
UPR-200-W-140 -- -- -- - -- --
UPR-200-W-141 -- -- -- -- -- --
UPR-200-W-142 -- -- -- - -- --
UPR-200-W-143 -- -- -- -- -- -
UPR-200-W-144 -- -- -- -- -- -
UPR-200-W- 145 -- -- -- -- -- --
UPR-200-W-146 -- -- -- -- -- --
Notes: 
C = Chemical-related data 
R = Radionuclide-related data 
Dashes indicate types of data not available. 
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Table 4-4. 

Radionuclide 

Sr-90 

Cs-137 

Pu-239 

U <Total) 

DOF./RL-91-60 
Draft B 

3 Sumrnarv of Air Monitorin!! Results <nCi/m '). 

Samolin£ Location 

N956 N963 

8.37E-04 8.13E-04 

8.64E-04 2.00E-04 

9.55E-06 l.36E-05 

7.15E-05 9.83E-05 

Note: All values are averages for each year with a detection from 1985 to 1989. 
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Table 4-5. Radiation and Dose Rate Surveys at the S Plant Aggregate Area 
Waste Managment Units. Page 1 of 8 

Waste Management Radiation Radiation 
Waste Management Unit Unit Type c/min Surveys dis/min mrem/h Survey Date Type 

•> .) /••·••· ········· . /.· ···•·· i){ ····•··· ..... ... ·····•·):?>>•·••·•·i•)•·?} > P1~tS; Buildings, ~d Stotige Ar~ • •· ·+ > .·· .. > > \ f ·w. > ) 

Cc / / • . . .......... ·•·. )}\() ............ · ·••••·· << 
291-S Stack Complex NA NA NA -- --

.... ··••·•·••·/····•····•···•···•··... / ·······•··· ><><··•·•>>••·····••·><••·<<•··•··r >> ··•< ·.> •... 
. ... 

·.•••·•········••<.•.··•<••········· )> .. - ·•······· 
·> Tanks and Vaults. > / ... <?•·· •·••· ·.·. > .)\ ... ·•.. ···•·•·····•? ·•·•··•· 

241-S-101 Single-Shell Tank NA NA NA -- --
241-S-102 Single-Shell Tank NA NA NA -- --

241-S-103 Single-Shell Tank NA NA NA -- --

241-S-104 Single-Shell Tank NA NA NA -- --
241-S-105 Single-Shell Tank NA NA NA -- --
241-S-106 Single-Shell Tank NA NA NA -- --
241-S-107 Single-Shell Tank NA NA NA -- --
241-S-108 Single-Shell Tank NA NA NA -- --

241-S-109 Single-SheU Tank NA NA NA -- --
241-S-110 Single-Shell Tank NA NA NA -- --
241-S-ll l Single-Shell Tank NA NA NA -- --. 
241-S-112 Single-Shell Tank NA NA NA -- --
241-SX-101 Single-Shell Tank NA NA NA -- --
241-SX-102 Single-Shell Tank NA NA NA -- --

241-SX-103 Single-Shell Tank NA NA NA -- --
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Waste Management Unit 

241-SX-104 

241-SX-105 

241 -SX-106 

241 -SX-107 

241-SX-108 

241-SX-109 

241-SX-110 

241-SX-112 

241-SX-113 

241 -SX-114 

241-SX-115 

241-SY-101 

241-SY-102 

241 -SY-103 

240-S-302 

241-S-302A 

241 -S-302B 

241 -SX-302 

) 

Table 4-5. Radiation and Dose Rate Surveys at the S Plant Aggregate Area 
Waste Managment Units . 

Waste Management Radiation 
Unit Type c/min Surveys dis/min mrem/h Survey Date 

Single-Shell Tank NA NA NA --
Single-Shell Tank NA NA NA --
Single-Shell Tank NA NA NA --

Single-Shell Tank NA NA NA --
Single-Shell Tank NA NA NA --
Single-Shell Tank NA NA NA --
Single-Shell Tank NA NA NA --
Single-Shell Tank NA NA NA --
Single-Shell Tank NA NA NA --
Single-Shell Tank NA NA NA --
Single-Shell Tank NA NA NA --
Double-Shell Tank NA NA NA --
Double-Shell Tank NA NA NA --
Double-Shell Tank NA NA NA --

Catch Tank NA NA NA --
Catch Tank NA NA NA --
Catch Tank NA NA NA --
Catch Tank NA NA NA --

WHC(SPLANT)/9-12-92/03152T .1 
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Radiation 
Type 

--

--

--

--

--
--
--

--

--

--

--

--
--
--

--

--

--

--



Waste Management Unit 

244-S 

9 2 ) 1 :~ ) 

Table 4-5. Radiation and Dose Rate Smveys at the S Plant Aggregate Area 
Waste Managment Units. 

Waste Management Radiation 
Unit Type c/min Surveys dis/min mrem/h Survey Date 

Receiver Tank NA NA NA --
... 

··•·•··· ••<·•··•··· ... •.•··•·············• t·······<• < ···•············ ) •.• ( ... •·• · .. Cribs and Oraini ..•. •· ·•>··•·•••••>/.> >···•·••••·•••• \.·•··+ Iit··•, 
216-S-1&2 Cribs -- 150,000 -- Aug-90 

216-S-3 French Drain NC NC NC Aug-91 

216-S-5 Crib NC NC NC Aug-91 

· 216-S-6 Crib NC NC NC Aug-91 

216-S-7 Crib NC NC NC Aug-91 

216-S-9 Crib NC NC NC Aug-91 

216-S-13 Crib NC 4,000 NC Dec-91 

216-S-20 Crib NC NC NC Aug-91 

216-S-22 Crib NC NC NC Aug-91 

216-S-23 Crib NC NC NC Aug-91 

216-S-25 Crib NC NC NC Sep-91 

216-S-26 Crib NC NC NC Dec-91 

Page 3 of 8 

Radiation 
Type 

--:: . {··· . / . ·•· 

···•• t>. . 

{J 

--

--

-

--

--

{J 

--

--

--

--

--

: : : : > • : :: :::• • ·•: • :::: @ · <···•·pJhc1i. om;h~;, ········· ... -rr~;~t_.~•~•·· .t·<•••> .. s••••••t r.·:: :iii:i•i•I•••••••I•:!•:: : : : :::::: 
.·:: 

:-. ,, ,•.•,•.·=. 

216-S-lOP Pond NC NC NC Jul-91 --
216-S-11 Pond NC NC NC Jan-92 --
216-S-15 Pond NC 20,000 NC Aug-91 {J 

·. 
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Waste Management Unit 

216-S-1 6P 

216-S-17 

216-S-1 9 

216-S- IOD 

216-S-1 6D 

216-U-9 

216-S-8 

216-S-12 

216-S-1 4 

216-S-18 

2607-W6 

2607-WZ 

--

2 ) 

Table 4-5. Radiation and Dose Rate Surveys at the S Plant Aggregate Area 
Waste Managment Units. 

Waste Management Radiation 
Unit Type c/min Surveys dis/min mrem/h Survey Date 

Pond NC NC NC Feb-91 

Pond 1,000 NC NC Jul-90 

Pond NC NC NC Oct-91 

Ditch NC NC NC Jan-92 

Ditch NC NC NC Sep-84 

Ditch NA NA NA --
Trench -- -- 2.6 Aug-90 

Trench NC NC NC Aug-91 

Trench NC NC NC Feb-71 

Trench NC NC NC Oct-72 

Septic Tank and Tile NA NA NA --
Field 

Septic Tank (2) and NA NA NA --
Drain Field 

Sanitary Crib NA NA NA --

Page 4 of 8 

Radiation 
Type 

--

Unknown 

--

--

--

--
Unknown 

--
--

--

--

--

--
.\) \./. / .. >< .. <:<··•.... :::{···•· •·•·.··.··. .tr . ·.·./'..- :L>..•·:· Transfer Facilities and Pipelines · .... ·· ;:...: :::..;.,. ·. •·.·•· ....... .,. ... <:::..: . . . . ·•· . . . .... •.• •·• ·• ·•··.' •·• 

216-S-172 Control Structure -- -- 25a/ Unknown Unknown 

2904-S-160 Control Structure 5,000 -- -- Unknown f3 ,o 
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Table 4-5. Radiation and Dose Rate Surveys at the S Plant Aggregate Area 
Waste Managment Units. Page 5 of 8 

Waste Management Radiation Radiation 
Waste Management Unit Unit Type c/min Surveys dis/min mrem/h Survey Date Type 

2904-S-170 Control Structure <200 -- <7a/ Unlcnown {J,o 

2904-S-171 Control Structure 100 -- 20 Unlcnown {J,o 

240-2-151 Diversion Box NA NA NA -- --

240-S-152 Diversion Box NA NA NA -- --

241 -S-151 Diversion Box NA NA NA -- --
241-S-152 Diversion Box NA NA NA -- --

241-SX-151 Diversion Box NA NA NA -- --
241-SX-152 Diversion Box NA NA NA -- --
241 -S-A . Valve Pit NA NA NA -- --
352-S-B Valve Pit NA NA NA -- --

241-S-C Valve Pit NA NA NA -- --

241-S-D Valve Pit NA NA NA -- --
241-SX-A Valve Pit NA NA NA -- --
241 -SX-B Valve Pit NA NA NA -- --
241 -SY-A Valve Pit NA NA NA -- --

241-SY-B Valve Pit NA NA NA -- --

•··•····•···········•·•·····.·•···•·•>:: •:: :::•::::: :••··········< 
::. ./ /. 

···• .> .·•··· / ..... i> .<: .. .····•·•·<· ... r·· .>- u .•. · .•••• ). Bas iris > •· . 

207-S Retention Basiri -- 60,000 -- Jul-90 Unlcnown 
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Table 4-5. Radiation and Dose Rate Surveys at the S Plant Aggregate Area 
Waste Managment Units. Page 6 of 8 

Waste Management Radiation Racliation 
Waste Management Unit Unit Type c/min Surveys dis/min mrem/h Survey Date Type 

207-SL Retention Basin NC NC NC Jul-90 --
. 

•-•-·<><.<•••-<-·••·: •.•. _. •·• > 
. -: ··:t ·.-.:::::.:,<·:-::.- ·:;;:_.:- •(·•·:>:<?:•<: . . 

: 
- <., / 

. •·• Burial Sites •·- < ·•:•· <·-<····~ -•-•·••:•-•.-_ ... ) ( < -. 
218-W-7 Burial Ground -- -- 3_5o1 Jul-90 Unknown 

218-W-9 Burial Ground -- 25,000 -- Jul-90 Unknown 
.. ··< 

c•t t1riptifuti~ Rel~s • • :•:•·· -, .. -. :,:.::_.:::··:::::.•:•:••::•:::·•··::·•:_::•:•.••-•<••·:•••-··•••< ? :Ti T • ~/)·•·•·······•···•·:•:•.?i•t . ··:·.·:<···· ?{/:-:/: ·• ; .. · :, ..... . 

UN-200-W-10 Unplanned Release NA NA NA -- --

UN-200-W-30 Unplanned Release NA NA NA -- --

UN-200-W-32 Unplanned Release -- 30,000 -- 1991 (3 

UN-200-W-34 Unplanned Release NA NA NA -- --

UN-200-W-35 Unplanned Release NA NA NA -- --
UN-200-W-41 Unplanned Release NA NA NA -- --

UN-200-W-42 Unplanned Release NA NA NA -- --

UN-200-W-43 Unplanned Release NA NA NA -- --

UN-200-W-49 Unplanned Release NA NA NA -- --
UN-200-W-50 Unplanned Release NA NA NA -- --

UN-200-W-52 Unplanned Release NA NA NA -- --

UN-200-W-56 Unplanned Release NA NA NA -- --

UN-200-W-61 Unplanned Release NA NA NA -- --
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Waste Management Unit 

UN-200-W-69 

UN-200-W-80 

UN-200-W-81 

UN-200-W-82 

UN-200-W-83 

UN-200-W-108 

UN-200-W-109 

UN-200-W-114 

UN-200-W-116 

UN-200-W-123 

UN-200-W-127 

UN-216-W-25 

UN-216-W-30 

UPR-200-W-13 

UPR-200-W-15 

UPR-200-W-20 

UPR-200-W-36 

UPR-200-W-47 

) ' -' J } 

Table 4-5. Radiation and Dose Rate Surveys at the S Plant Aggregate Area 
Waste Managment Units. 

Waste Management Radiation 
Unit Type c/min Surveys dis/min mrem/h Survey Date 

Unplanned Release NA NA NA --
Unplanned Release 60,000 -- -- Unknown 

Unplanned Release NA NA NA --
Unplanned Release NA NA NA --

Unplanned Release NA NA NA --

Unplanned Release NC NC NC Oct-90 

Unplanned Release 6,000 -- -- Oct-90 

Unplanned Release 450 -- -- Oct-90 

Unplanned Release 200 -- -- Oct-90 

Unplanned Release NA NA NA --

Unplanned Release NA NA NA --
Radiation Emissions 40,000 -- -- 1991 

Unplanned Release NA NA NA --
Unplanned Release NA NA NA --
Unplanned Release NA NA NA --
Unplanned Release NA NA NA --
Unplanned Release NA NA NA --

Unplanned Release NA NA NA --
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Radiation 
Type 

--

Unknown 

--

--

--

--

Unknown 

Unknown 

Unknown 

--

--

(3 

--
--

--

--
--
--
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Ta~le 4-5. Radiation and Dose Rate Surveys at the S Plant Aggregate Area 
Waste Managment Units. Page 8 of 8 

Waste Management Radiation Radiation 
Waste Management Unit Unit Type c/min Surveys dis/min m.rem/h Survey Date Type 

UPR-200-W-51 Unplanned Release NA NA NA -- --
I 

UPR-200-W-57 Unplanned Release NA NA NA -- --

UPR-200-W-59 Unplanned Release NA NA NA -- --

UPR-200-W-87 Unplanned Release NA NA NA -- --

UPR-200-W-95 Unplanned Release NA NA NA -- --
UPR-200-W-% Unplanned Release 3 ,000 -- -- Oct-90 Unknown 

UPR-200-W-124 Unplanned Release -- -- -- -- --

UPR-200-W-139 Unplanned Release -- -- -- -- --

UPR-200-W-140 Unplanned Release -- -- -- -- --

UPR-200-W-141 Unplanned Release -- -- -- -- --

UPR-200-W-142 Unplanned Release NA NA NA -- --

UPR-200-W-143 Unplanned Release NA NA NA -- --

UPR-200-W-144 Unplanned Release NA NA NA -- --
UPR-200-W-145 Unplanned Release NA NA NA -- --

UPR-200-W-146 Unplanned Release NA NA NA -- --

NA = No data available 
NC = No contamination detected 
a/ = It was assumed that 1 mR/h was equivalent to I m.rem/h 

WHC(SPLANT)/9-12-92/03152T .1 
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Table 4-6. Results of External Radiation Monitoring 1985 throueh 1989: TLDs <mrem/vr). 
Location 1985 1986 1987 1988 1989 Averafe 

Tota 

2W28: 241-SX Tank Farm E 
Max 86 105 130 134 136 
Min 73 72 84 102 76 
Total 79 83 101 111 116 98 

2W29: NE Comer S Plant Aggregate Area 
Max 81 95 120 123 
Min 64 70 79 94 
Total 73 79 100 104 89 

2W30: 200-W SE 
Max 78 100 112 114 
Min 59 66 78 90 

Total 68 78 95 98 85 t, 
2W31: 200-W SW 0 

t, t!! 
.i:,. Max 72 95 99 108 ~~ ~ 

I Min 62 65 70 83 
°' 0:, \0 

Total 68 73 83 94 80 ..... 
I 

2W32: 200-W S ~ 
Max 74 95 97 114 
Min 61 64 71 90 

Total 66 75 83 98 81 
2W33: 207-S Retention Basin SE 

Max 80 106 101 125 
Min 66 52 81 86 
Total 74 80 88 103 86 

2W34: REDOX ESE 
Max 75 93 100 107 

Min 58 65 73 84 

Total 66 74 84 92 79 

Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989. 
Dashes indicate data are not available. 
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Table 4-7. Results of External Radiation Monitoring, 1990 and 1991: TLDs (mrem/yr). 

Location 

210: E-122 Baseline 
Site 

Max 

Min 

Total 

213: 216-S-19 Pond 

Max 

Min 

Total 

Source: Schmidt et al. 1992 

WHC(SPLANT)\9-11-92\03152T 

1990 

164 

100 

125 

108 

92 

97 

4T-7 

1991 

168 

110 

138 

119 

71 

91 

Average Total 

132 

94 
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Table 4-8. Summary of Grid Soil Sampling Results: 1985 through 1989 (pCi/g). 

Sampling Location 

Radionuclide 2W28 2W29 2W31 2W32 2W33 · 2W34 

Ce-141 1.12E-02 1.S0E-02 7.S0E--03 1.83E--02 3.79E--02 

Ce-144 2.48E--02 1.73E--01 6.00E-02 3.69E--02 5.20E--02 

Co-58 1.26E--02 5.20E--03 5.40E--03 1.22E--02 1.0SE--03 

Co~0 1.24E--02 1.64E--02 1.24E--02 9.S0E--03 1.34E--02 2.29E--02 

Cs-134 3.34E--02 2.S0E--02 2.60E--02 4.llE--02 4.17E--02 

Cs-137 7.95E+OO l.62E+OO 7.75E-Ol 6.60E--01 1.76E+OO 1.22E+OO 

Eu-152 1.13E-01 1.0SE-01 6.S0E-02 1.40E--01 8.72E-02 1. llE-01 

Eu-154 4.39E-02 3.30E-02 4.30E-02 2.S0E-02 5.57E-02 2.41E-02 

Eu-155 5.06E-02 4.00E-02 1.S0E-02 7.20E-02 2.52E-02 7.lOE-02 

1-129 1.37E-01 8.30E-02 1. 75E-01 3.70E-01 

K-40 1.17E+Ol 1.47E+0l 1.33E+0l . 
Mn-54 1.04E-02 5.40E-03 1.55E-02 3.70E-03 1.24E-02 6.90E-03 

~ 

Nb-95 2.79E-02 l.30E-02 1.40E-02 3.l0E-02 1.59E-02 3.73E-02 
r--

Pb-212 5.89E-01 7.36E-01 7.42E-01 

Pb-214 4.88E-01 6.S0E-01 5.70E-01 6.S0E-01 5.90E-01 5.34E-01 ..... 
Pu-238 1.98E-03 5.53E-03 3.75E-03 1.00E-03 3.60E-03 3.54E-01 

Pu-239 2.09E-02 7.00E-02 1.44E-01 4.30E-02 1.llE-01 1.37E-01 

Ru-106 1.87E-01 3.S0E-01 1.09E-01 2.70E-02 1.63E-02 5.83E-02 

~· Sr-90 1.05E+OO 7.35E-01 2.30E-01 3.20E-01 6.20E-01 9.04E-01 

~. Tc-99 2.17E-Ol 1.30E-01 9.25E-02 1.SlE-01 

u (total) 3.47E-01 3.93E-01 2.30E-01 2.60E-01 3.S0E-01 3.73E-01 

Zn~S 3.55E-02 6.SOE-03 3.S0E-02 6.74E-02 6.31E-02 

Zr-95 9.23E-03 2.60E-02 1.46E-02 1.40E-02 1.79E--02 9.75E-03 

Dashes indicate data not available. 
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Table 4-9. Summary of Fenciline Soil Sampling Results (pCi/g). 

Sampling Location 

Radionuclide S-TF-SE S-TF-NE S-TF-W 

Ce-141 5.70E-02 6.93E-03 1.14E-02 

Ce-144 1.32E-01 3.59E-02 2.61E-02 

Co-58 1.04E-02 3.59E-02 2.15E-02 

Co-60 9.30E-03 2.29E-02 3.16E-02 

Cs-134 2.83E-02 4.04E-02 2.S0E-02 

Cs-137 2.46E+0l 3.S0E+OO 3.74E+OO 

Eu-152 6.SSE-02 8.62E-02 6.09E-02 

Eu-154 2.98E-02 2.41E-02 1.60E-02 

Eu-155 ,... 2.47E-02 4.17E-02 3.26E-02 

I-129 

K-40 1.38E+0l 1.45E+0l 1.36E+0l . ., 
Mn-54 1.36E-02 1.45E-02 9.97E-03 

r-
Nb-95 7.43E-02 6.43E-02 3.79E-02 

Pb-212 6.32E--01 7.62E-01 5.90E-01 

Pb-214 5.07E--01 5.08E-01 4.39E-01 

Pu-238 6.17E--03 1.llE-03 8.30E-04 

Pu-239 3.03E--02 2.15E-02 1.52E-02 

Ru-106 1.95E--01 3.33E-02 8.90E-02 

" Sr-90 4.74E+OO 2.55E+OO 1.50E+OO 

Tc-99 

U (total) 3.13E-01 3.33E-01 2.79E-01 

Zn-65 7.46E-03 1.14E-01 2.54E-02 

Zr-95 2.07E-02 1.28E-02 1.llE-02 

Note: All values are averages for each year with a detection from 1985 to 1989. 
Dashes indicate data are not available. 
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Table 4-10. Results of Surface Water Sampling (pCi/mL). 

RM28: 216-S-lOD Ditch 

1985 1986 1990 

Radionuclide Maximum Minimum Maximum Minimum Maximum Minimum Detection 
Limit (DL) 

Total Beta 0.106 0.008 0.036 <DL <DL <DL 0.1 

Total Alpha 0.007 0.001 0.012 <DL <DL <DL 0.04 

137Cs 0.121 0.043 0.127 <DL <DL <DL 0.2 

90Sr 0.030 0.020 0.040 <DL <DL <DL 0.1 

Sources: Elder et al. 1986, 1987, 1989; Schmidt et al. 1992. 
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Table 4-11. Nonradiological Parameters for Water in the 216-S-10 Ditch. 

Year 

1986 

1988 

1990 

NOTE: 

Source: 

Sample Maximum 
Sample Location Number pH 

216-S-10 Ditch RM 28 8.6 

216-S-10 Ditch RM28 9.6 

216-S-10 Ditch RM28 9.21 

pH maximum and minimum are from weekly samples 
< DL = less than detection limit ( ~ 1.2 ppm). 
Elder et al. 1987, 1989; Schmidt et al. 1992. 

WHC(SPLANT)\9-12-92\03152T 

Minimum Average Maximum 
pH pH NO3 ppm 

7.1 7.9 <DL 

7.0 7.8 <DL 

7.56 8. 15 <DL 

Minimum Average 
NO3 ppm NO3 ppm 

<DL <DL 

<DL <DL 

<DL <DL 

I 
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Table 4-12. Summary of Vegetation Sampling Results: 1985 through 1989 (pCi/g). 

Sampling Location 

Radionuclide 2W28 2W29 2W31 2W32 2W33 2W34 

Be-7 

Ce-141 7.79E-03 1.58E-02 7.32E-04 

Co-58 1.94E-01 9.70E-02 

Co-60 1.37E-02 S.OOE-02 1.82E-02 3.80E-04 3.14E-02 3.08E-02 

Cs-134 9.00E-02 2.90E-02 1.14E-01 7.80E-02 

Cs-137 1.42E+OO 6.53E-01 1.50E-01 3.00E-01 4.35E-Ol 3.21E-01 

Eu-152 2.36E-02 1.14E-01 1.45E-02 4.70E-03 1.48E-01 8.44E-02 

Eu-154 9.93E-02 6.60E-02 2.95E-02 4.80E-02 6.29E-02 3.87E-02 

Eu-155 1.40E-02 3.70E-03 2.S0E-02 6.00E-02 5.67E-03 1.33E-02 

I-129 6.66E-02 1.40E-01 1.84E-01 

K-40 1.16E+0l 1.12E+0l 1.51E+0l 

Nb-95 1.lSE-02 1.30E-02 2.97E-02 1.14E-01 2.l0E-02 4.25E-0,2 

Pb-212 2.31E-02 1.lSE-02 1.08E--01 

Pb-214 2.58E-02 4.47E-02 7.83E-02 

Pu-238 1.46E-04 1.25E-03 2.20E-02 

Pu-239 4.66E-03 6.08E-02 5.63E--03 

Ru-103 8.l0E-02 1.54E-01 1.SSE--01 

Ru-106 

Sr-90 4.68E-01 4.20E-01 3.80E-01 3.06E-01 4.0lE-01 

Tc-99 6.58E-01 4.l0E--01 4.44E-01 6.lSE-01 

Zn-65 2.36E-01 1.68E-01 

Zr-95 2.SSE--02 4.60E-02 1.60E-03 2.93E-02 

Dashes indicate data are not available. 
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Table 4-13. Grid Site Feces Results in the S Plant Aggregate Area for 1985 (pCi/g dry weight). 

S4Mn ssco (,()Co 6Szn 106Ru 134Cs 137Cs 1s2Eu 1ssEu 

Grid Site Type ±error ±error ±error ± error ±error ±error ±error ±error ±error 

2WC Rabbit 0.254 0.392 
±0.218 ±0.171 

Note: ± error = counting error. 
[--] = indicates that radionuclide concentration is less than detectable. 

Source: Elder et al. 1986. 
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Table 4-14. Summary of Gamma-Ray Logs that 
were Reviewed. 

Number of Times 
Waste Management Unit Well Number Logged 

Cribs and Drains · 

216-S-l and -2 Cribs 299-W22-l 4 
299-W22-2 5 
299-W22-5 7 
299-W22-6 5 
299-W22-10 6 
299-W22-ll I 
299-W22-15 6 
299-W22-16 5 
299-W22-17 6 
299-W22-18 6 
299-W22-29 3 
299-W22-30 4 
299-W22-31 4 
299-W22-36 3 
299-W22-67 5 

21 6-S-5 Cribs 299-W26- l I 
299-W26-3 1 
299-W26-4 I 
299-W26-5 1 

26-S-6 Crib 299-W26-2 1 
299-W26-51 1 

216-S-7 Crib 299-W22-12 3 
299-W22-13 3 
299-W22-14 4 
299-W22-32 3 
299-W22-33 5 

216-S-9 Crib 299-W22-25 4 
299-W22-26 2 
299-W22-34 3 
299-W22-35 3 

216-S-13 Crib 299-W22-21 3 

216-S-20 Crib 299-W22-220 3 
299-W22-74 I 

WHC(SPLANT)/9- l 6-92/03 l 52T .1 
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Inclusive Dates 

1/58 to 3/66 
1/58 to 7/79 
5/63 to 8/87 
2/58 to 8/87 
5/63 to 3/87 

8/87 
4/66 to 8/87 
5/63 to 8/87 
2/58 to 8/87 
2/68 to 8/87 
2/68 to 2/86 
2/68 to 6/80 
2/68 to 3/80 
2/68 to 2/86 
2/68 to 8/87 

5/76 
5/76 
5/76 
5/76 

5/76 
8/87 

2/58 to 2/76 
5/63 to 5/76 
2/58 to 2/87 
2/68 to 2/79 
2/68 to 8/87 

3/70 to 8/87 
3/66 to 3/70 
5/76 to 8/87 
5/76 to 8/87 

5/63 to 2/76 

5/63 to 5/76 
3/84 
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Table 4-14. Summary of Gamma-Ray Logs that 
were Reviewed. 

Number of Times 
Waste Management Unit Well Number Logged 

216-S-22 Crib 299-W22-19 4 

216-S-23 Crib 299-W19-5 1 
299-W19-6 1 
299-W22-7 1 

299-W22-37 1 
299-W22-38 1 

216-S-25 Crib 299-W23-9 I 
299-W23-10 1 
299-W23-11 1 

299-Wll-20 3 
299-Wll-21 3 

Ponds, Ditches and Trenches 

216-S-lOP Pond 699-32-77 2 

216-S-11 Pond 299-W26-9 2 

216-S-lOD Ditch 299-W26-8 I 
299-W26-l l 3 

216-S-8 Trench 299-W22-39 2 

WHC(SPLANT)/9-16-92/03152T .1 
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Inclusive Dates 

7/63 to 3/84 

5/76 
5/76 
5/76 
5/76 
5/76 

2/76 
5/76 
5/76 

2/70 to 7/87 
2/70 to 7/87 

8/80 to 4/90 

4/90 

4/90 
4/90 to 5/90 

1/91 to 2/91 
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Table 4-15. Potential for Migration of Liquid Discharges to the Unconfined Aquifer. 

Range of Soil Column Liquid Effluent Volume Potential Migration to 
Waste Management Unit Pore Volumes (m3)"" Received (m3) Unconfined Aquifer 

216-S-1 and -2 Cribs 2,007 to 6,020 160,000 Yes 

216-S-5 Crib 24,582 to 73,746 4,100,000 Yes 

216-S-6 Crib 11,706 to 35,117 4,470,000 Yes 

216-S-7 Crib 2,787 to 8,361 390,000 Yes 

216-S-9 Crib 5,017 to 15,050 50,300 Yes 

216-S-13 Crib 892 to 2,676 5,000 Yes 

216-S-20 Crib 2,007 to 6,020 · 135,000 Yes 0 
0 

216-S-22 Crib 195 to 585 98 No 0 t!! 
.i,. 

~~ t-3 
I 216-S-23 Crib 2,007 to 6,020 34,100 Yes I-' t:c \0 Vt -PJ I 

216-S-25 Crib 3,205 to 9,615 288,00 Yes ~ 
216-S-26 Crib 2,341 to7,023 164,000 Yes 

216-S-3 French Drain 111 to 334 4,200 Yes 

216-S-11 Pond 36,422 to 109,265 2,230,000 Yes 

216-S-15 Pond 98 to 293 10 No 

216-S-16P Pond 752,715 to 2,258,146 40,700,000 Yes 

216-S-17 Pond 509,904 to 1,529,712 6,440,000 Yes 

216-S-19 Pond 84,984 to 254,952 1,330,000 Yes 

WHC(SPLANT)\9-12-92\03152T 
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Table 4-15. Potential for Migration of Liquid Discharges to the Unconfined Aquifer. 

Range of Soil Column Liquid Effluent Volume Potential Migration to 
Waste Management Unit Pore Volumes (m3)a1 Received (m3) Unconfined Aquifer 

216-S-lOD Ditch 7,525 to 22,575 4,340,000 Yes 

216-S-16D Ditch 6,689 to 20,067 400,000 Yes 

216-S-8 Trench 3,344 to 10,033 10,000 Yesb/ 

216-S-12 Trench 1,003 to 3,010 68 No 

Source: 1991a 

a/ 

bl 

Pore volume calculation: (waste unit section area) x (nominal depth to groundwater, assumed to be 60 m) x (porosity). Lower pore volume value 
reflects 0.10 porosity, higher pore volume reflects 0.30 porosity. Pore volume calculation does not account for the ability of the soil to retain the 
liquid discharged. 
The effluent volume received by these units exceeds the lower pore volume estimate but is below the high estimate. Given the high permeability of the 
soil column in general, it is likely that some of the discharge waste volume reached groundwater. 
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 1 of 24 
S-101 S-102 S-103 S-104 S-105 S-106 S-107 S-108 

Comoonent Curies Curies Curies Curies Curies Curies Curies Curies 

1. Ac225 5E-09 4E-09 4E-17 6E-10 8E-10 2E-09 4E-10 4E-08 

2. Ac227 3E-05 lE-05 2E-13 5E-06 5E-06 6E-05 6E-06 2E-04 

3. Am241 1E+02 5E+0l 2E-06 7E-04 6E-04 4E+OO 7E+OO 8E+02 

4. Am242 2E-01 8E-02 2E-09 2E-06 3E-07 7E-03 lE-02 2E+OO 

5. Am242M 2E-01 8E-02 2E-09 2E-06 3E-07 7E-03 lE-02 2E+OO 

6. Am243 9E-02 4E-02 lE-09 5E-07 8E-08 3E-03 5E-03 7E-01 

7. At217 5E-09 4E-09 4E-17 6E-10 8E-10 2E-09 4E-10 3E-08 

8. Bs137M 2E+03 1E+04 7E-04 3E+02 6E+02 9E+02 1E+04 9E+OO 

9. Bi210 lE-12 9E-13 3E-21 2E-14 4F-13 3E-13 2E-13 3E-13 

10. Bi211 lE-05 lE-05 2E-13 SE--06 SE--06 SE--06 6E--06 2E-06 

11. Bi213 2E-09 4E-09 4E-17 6E-10 8E-10 lE-09 4E-10 4E-10 

12. Bi214 6E-12 9E-12 2E-19 6E-14 lE-12 lE-12 lE-12 lE-12 

13. C14 7E+0l 3E+0l 5E-07 lE+0l 2E+0l 3E+0l lE+0l 4E+02 

14. Cm242 2E-01 7E-02 2E-09 2E-06 2E-07 SE-03 lE-02 lE+OO 

15. Cm244 6E-01 2E-01 9E-09 5E-03 3E-03 4E-02 5E-02 SE+OO 

16. Cm245 3E-05 9E-06 3E-13 9E-08 5E-08 lE-06 2E-06 2E-04 

17. Cs135 7E-01 3E-01 5E-09 8E-01 lE+OO 2E+OO 5E-02 4E+OO 

18. Cs137 1E+05 6E+04 7E-04 1E+05 1E+05 2E+05 1E+04 7E+05 

19. Fr221 5E-09 4E-09 4E-17 6E-10 8E-10 2E-09 4E-10 4E-08 

20. Fr223 4E-07 2E-07 3E-15 6E-08 8E-08 2E-07 8E-08 2E-06 

21. 1129 2E-01 8E-02 lE-09 4E-02 5E-02 lE-01 3E-02 lE+OO 

22. N693M 3E+OO 2E+OO 5E-08 4E-02 7E-02 9E-01 6E-01 2E+0l 

23. Ni63 4E-01 2E-02 5E-07 3E+02 3E+02 4E+02 5E-03 1E+03 

24. NP237 2E-01 lE-01 2E-09 lE-01 lE-01 2E-01 lE-02 lE+OO 

25. NP239 9E-02 4E-02 lE-09 5E-07 8E-08 3E-03 5E-03 7E-01 

26. Pa231 7E-05 3E-05 6E-13 8E-06 9E-06 2E-05 lE-05 4E-04 

WHC(SPLAN1)/9-17-92/03152T .2 
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 2 of 24 

S-101 S-102 S-103 S-104 S-105 S-106 S-107 S-108 
Comoonent Curies Curies Curies Curies Curies Curies Curies Curies 

27. Pa233 2E-Ol lE-01 2E-09 lE-01 lE-01 2E-01 lE-02 lE+OO 

28 . Pa234M 7E-15 lE-14 8E-23 7E-16 2E-13 2E-12 lE-15 8E-10 

29. Pb209 5E-09 4E-09 4E-17 6E-10 8E-10 2E-09 4E-10 2E-08 

30. Pb210 3E-12 9E-13 3E-21 2E-14 4E-13 4E-13 2E-13 lE-11 

31. Pb211 3E-05 lE-05 2E-13 5E-06 5E-06 lE-05 6E-06 7E-05 

32. Pb214 2E-11 9E-12 2E-19 7E-14 lE-12 2E-12 lE-12 5E-11 

33. Po107 4E-11 lE-01 3E-09 6E-02 7E-02 2E-01 5E-02 2E+OO 

34. Po210 3E-12 9E-13 2E-20 2E-14 4E-13 4E-13 2E-13 2E-11 

35. Po213 3E-09 4E-09 4E-17 6E-10 BE-10 2E-10 4E-10 3E-08 

36. Po214 2E-11 lE-11 2E-19 SE-14 2E-12 2E-12 2E-12 lE-10 

37. Po215 3E-05 lE-05 2E-13 5E-05 5E-06 lE-05 6E-06 2E-04 

38. Po218 2E-11 9E-12 2E-19 7E-14 lE-12 2E-12 lE-12 lE-10 

39. Pu238 3E-03 lE-03 2E-ll 0 0 2E-04 2E-04 lE-02 

40. Pu239 lE-05 3E-06 6E-14 0 0 2E-06 7E-06 8E-05 

41. Pu240 lE-04 5E-05 lE-12 0 0 2E-05 2E-05 7E-04 

42. Pu241 3E-05 lE-05 3E-13 0 0 2E-05 6E-05 lE-04 

43. Ra223 3E-05 lE-05 2E-13 5E-06 5E-06 lE-05 6E-06 2E-04 

44. Ra225 5E-09 4E-09 4E-17 6E-10 8E-10 2E-09 4E-10 4E-08 

45. Ra226 2E-11 9E-12 2E-19 7E-14 lE-12 2E-12 lE-12 lE-10 

46. Ru106 3E-02 5E-02 lE-09 3E-04 9E-05 lE-02 2E-02 4E-01 

47. Sb126 lE-06 9E-06 lE-08 6E-14 lE-13 4E-06 6E-08 2E-07 

48. Sb126M lE-06 9E-06 lE-08 6E-14 lE-13 4E-06 6E-05 2E-07 

49. Sb79 4E+OO lE+OO 4E-08 7E-01 9E-01 2E+OO 6E-01 2E+0l 

50. Sm151 3E+02 9E+02 lE-05 2E-04 2E-04 4E+0l 8E+01 3E+03 

51. Sm126 7E-01 7E-01 lE-08 6E-14 lE-13 3E-02 7E-02 3E+OO 

52. Sr90 1E+05 5E+04 lE-03 2E-07 1E+02 7E+03 7E+03 1E+06 
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S-101 
Comnonent Curies 

53. Tc99 1E+02 

54. Th227 3E-05 

55. Th229 5E-09 

56. Th230 5E-10 

57. Th231 2E-14 

58. Th234 7E-15 

59. Tl207 3E-05 

60. U233 9E-08 

61. U234 9E-10 

62. U235 2E-15 

63. U238 3E-16 

64. Y90 1E+05 

65. Zr93 0 

66. Ai. 0 

67. Al 0 

68. C2H3O3 0 

69. Ba 0 

70. Bi 0 

71 . CoH507 0 

72. Co3 0 

73. Ca 0 

74. Ce 0 

75. Cl 0 

76. Ca 0 

77. EDTA 0 

78. F 0 

WHC(SPLANT)/9-17-92/03152T .2 

.. -.. 
) 

Table 4-16. TRAC Estimated Waste Tank Inventories Data. 

S-102 S-103 S-104 S-105 S-106 
Curies Curies Curies Curies Curies 

5E+0l 8E-07 3E+0l 3E+0l 7E+0l 

lE-05 2E-13 5E-14 5E-14 lE-05 

4E-09 4E-17 5E-18 lE-17 2E-09 

7E-10 2E-17 lE-25 lE-24 3E-ll 

3E-15 lE-23 2E-25 5E-23 lE-13 

lE-14 8E-23 9E-24 2E-21 2E-12 

lE-05 2E-13 5E-06 5E-06 lE-05 

lE-07 3E-15 SE-08 8E-08 lE-07 

8E-10 lE-17 lE-14 9E-14 2E-10 

lE-15 lE-23 SE-19 2E-16 3E-1S 

4!!-18 8E-27 lE-17 4E-15 4E-14 

5E+04 2E-03 3E-07 2E+02 7E+03 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

Q 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

S-107 
Curies 

2E+0l 

5E-06 

4E-10 

7E-ll 

lE-14 

lE-15 

6E-05 

6E-08 

7E-10 

lE-14 

2E-16 

7E+03 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Page 3 of 24 

S-108 
Curies 

8E+02 

2E-04 

4E-08 

3E-09 

2E-ll 

4E-10 

2E-04 

2E-08 

4E-10 

2E-14 

4E-13 

1E+06 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8 i~ ~ 
b:I \0 ,_. 
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S-101 
Comnonent Curies 

79. Fl 0 

80. HEDTA 0 

81. K 0 

82. La 0 

83. Mn 0 

84. NO2 0 

85. NO3 0 

86. Na 0 

87. Ni 0 

88. OH 0 

89. Po4 0 

90. Pu 0 

91. S103 0 

92. SO4 0 

93. Sr 0 

94. Zro 0 

Total 
Curie 3E+05 

WHC(SPLANT)/9-17-92/03152T .2 
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. 

S-102 S-103 S-104 S-105 S-106 
Curies Curies Curies Curies Curies 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

1E+05 4E-03 1E+05 1E+05 2E+05 

S-107 
Curies 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3E+05 

Page 4 of 24 

S-108 
Curies 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3E+06 

i§ 
~ 

tx1 \0 ..... 
I 

~ 
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a e . s 1ma as e an T bl 4-16 TRACE f ted W t T k I nven ones a t . D ta p aee 5 f 24 0 

Comoonent Tank S-109 Curies Tank S-110 Curies Tank S-111 Curies Tank S-112 Curies 

1. Ac225 4E-08 5E-08 5E-08 2E-08 

2. Ac227 9E-05 4E-05 3E-04 7E-05 

3. Am241 4E+02 7E+02 2E+03 2E-02 

4. Am242 6E-01 lE+OO 3E+OO 4E-01 

5. Am242M 6E-01 lE+OO 3E+OO 4E-01 

6. Am243 3E-01 6E-01 lE+OO 2E-01 

7. At217 4E-08 5E-08 5E-08 2E-06 

8. Bs137M 7E+0l 4E+01 6E+01 1E+02 

9. Bi210 lE-13 SE-12 5E-12 lE-12 

10. Bi211 lE-06 lE-04 3E-05 IE-OS 

11. Bi213 6E-10 lE--08 SE--09 4E--09 

12. Bi214 6E-13 3E-11 2E-11 6E-12 

13. C14 2E+02 8E+02 7E+02 2E+02 

14. Cm242 5E-01 lE+OO 2E+OO 4E-01 

15. Cm244 2E+OO 5E+OO 9E+OO lE+OO 

16. Cm245 6E-05 2E-04 4E-04 5E-05 

17. Cs135 3E+OO 6E+OO 8E+OO lE+OO 

18. Cs137 5E+05 2E+06 1E+05 2E+05 

19. Fr221 4E-08 5E-08 5E-08 2E-08 

20. Fr223 lE-06 6E-06 4E-06 9E-07 

21. 1129 7E-01 3E+OO 2E+OO 5E-01 

22. N693M lE+0l 5E+01 4E+01 8E+OO 

23. N163 2E+02 7E+02 4E+03 2E+02 

24. NP237 6E-01 3E+OO 2E+OO 4E-01 

25. NP239 3E-01 6E-01 lE+OO 2E-01 

26. Pa231 2E-04 lE-03 7E-04 2E-04 

27. Pa233 6E-01 3E+OO 2E+OO 4E-01 

WHC(SPLANT)/9-17-92/03152T .2 
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a e . s 1ma as e an T bl 4-16 TRACE f ted W t T k I nventones D ata. p ae:e 6 f 24 0 

Comnnnent Tank S-109 Curies Tank S-110 Curies Tank S-111 Curies Tank S-112 Curies 

28. Pa234M 7E--03 lE-11 6E-12 lE--02 

29. Pb209 4E--08 4E--08 5E--09 2E--06 

30. Pb210 9E-12 3E-11 5E-11 6E-12 

31. Pb211 9E--05 4E--04 3E--04 7E--05 

32. Pb214 5E-11 lE-10 2E-10 3E-11 

33. Po107 lE+OO 4E+OO 4E+OO 8E--01 

34. Po210 9E-12 3E-11 5E-11 6E-12 

35. Po213 4E--08 5E--08 5E--08 2E--08 

36. Po214 6E-11 2E-10 3E-10 4E-ll 

37. Po215 9E--05 4E--04 3E--04 7E--05 

38. Po218 5E-ll lE-10 2E-10 3E-ll 

39. Pu238 2E--05 3E--02 2E--02 6E--06 

40. Pu239 2E--04 3E--04 5E--05 2E--04 

41. Pu240 5E--05 2E--03 lE--03 4E--05 

42. Pu241 4E--04 2E--03 lE--04 3E--04 

43. Ra223 9E--05 4E--04 3E--04 7E--05 

44. Ra225 4E--08 5E--08 5E--08 2E--06 

45. Ra226 5E-ll lE-10 2E-10 3E-11 

46. Ru106 2E--01 SE--01 8E--01 lE--01 

47. Sb126 7E--08 lE--07 lE--07 9E--09 

48. Sb126M 7E--08 2E--07 lE--07 9E--09 

49. Sb79 lE+0l 5E+0l 4E+0l 9E+OO 

50. Sm151 5E+03 8E+03 7E+03 1E+03 

51. Sm126 4E+OO 7E+OO 6E+OO lE+OO 

52. Sr90 3E+05 7E+05 2E+06 3E+05 

53. Tc99 4E+02 2E+03 1E+03 3E+02 

54. Th227 9E--05 4E--04 3E--04 6E--05 

WHC(SPLANT)/9-17-92/03152T .2 
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Table 4-16. TRAC E ·· edW; 
Comnonent Tank S-109 Curies Tank S-110 Curies 

55. Th229 4E-08 5E-08 

56. Th230 4E-09 5E-09 

57. Th231 3E-04 4E-12 

58. Th234 7E-03 lE-11 

59. T1207 9E-05 4E-04 

60. U233 3E-13 lE-07 

61. U234 8E-14 lE-09 

62. U235 4E-12 7E-15 

63. U238 8E-11 2E-14 

64. Y90 4E+05 7E+05 

65. Zr93 0 0 

66. Ar, 0 0 

67. Al 0 0 ~ 
I - 68. C2H3O3 0 0 O'I 

(JQ 

69. Ba 0 0 

70. Bi 0 0 

71 . CoH507 0 0 

72. Co3 0 0 

73. Ca 0 0 

74. Ce 0 0 

75. Cl 0 0 

76. Ca 0 0 

77. EDTA 0 0 

78. F 0 0 

79. Fl 0 0 

80. HEDTA 0 0 

81. K 0 0 

WHC(SPLANI')/9-17-92/03152T .2 
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Tank I D 
Tank S-111 Curies 

5E-08 

5E-09 

2E-12 

6E-12 

3E-04 

lE-07 

3E-09 

5E-15 

lE-14 

2E+05 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

p 7 of 24 
Tank S-112 Curies 

2E-08 

lE-09 

5E-04 

lE-02 

7E-05 

3E-13 

4E-14 

8E-12 

2E-10 

3E+05 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

g 
t1 t!! 
g,~ 
t:x, \0 -I 
~ 
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a e . st1mat T bl 4-16 TRACE . ed Waste T k an Inventones Data. Pal!e 8 f 24 0 

Comnnnent Tank S-109 Curies Tank S-110 Curies Tank S-111 Curies Tank S-112 Curies 

82. La 0 0 0 0 

83. Mn 0 0 0 0 

84. NO2 0 0 0 0 

85. NO3 0 0 0 0 

86. Na 0 0 0 0 

87. Ni 0 0 0 0 

88. OH 0 0 0 0 

89. Po4 0 0 0 0 

90. Pu 0 0 0 0 

91. S103 0 0 0 0 

92. S04 0 0 0 0 

93. Sr 0 0 0 0 

94. Zro 0 0 0 0 

Total Curie 1E+06 3E+06 2E+06 8E+05 

• 

WHC(SPLANT)/9-17-9V03152T .2 
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T bl 4 16 TRAC E f ted W t T nk I t . D ta a e - . s 1ma as e a oven ones a 
Tanlc SX-101 Tanlc SX-102 Tanlc SX-103 Tanlc SX-104 Tanlc SX-105 

Component Curies Curies Curies Curies Curies 

1. Ac225 0 7E-16 3E-09 5E-11 lE-09 

2. Ac227 lE-29 7E-12 3E-05 2E-07 3E-05 

3. Am241 lE-23 2E-05 3E+0l SE-01 3E+0l 

4. Am242 lE-26 7E-08 5E-02 lE-03 4E-02 

5. Am242M lE-26 7E-08 5E-02 lE-03 4E-02 

6. Am243 lE-26 2E-08 3E-02 6E-04 2E-02 

7. At217 0 7E-15 3E-09 5E-ll lE-09 

8. Bs137M 2E-20 5E-03 2E+03 lE+0l 1E+04 

9. Bi210 0 7E-20 4E-12 2E-14 lE-12 

10. Bi211 0 7E-12 5E-05 2E-07 3E-05 

11. Bi213 0 7E-16 3E-09 6E-l 1 lE-09 

12. Bi214 0 3E-18 lE-11 lE-13 5E-12 

13. C14 6E-24 7E-08 7E+0l 4E-01 7E+0l 

14. Cm242 2E-26 5E-08 5E-02 lE-03 4E-02 

15. Cm244 3E-26 lE-07 4E-0l 4E-03 2E-0l 

16. Cm245 lE-30 5E-12 2E-05 2E-07 SE-06 

17. Csl35 5E-25 2E-08 5E-01 5E-03 2E-01 

18. Cs137 2E-20 6E-03 1E+05 1E+03 5E+04 

19. Fr221 0 7E-16 3E-09 6E-11 lE-09 

20. Fr223 0 lE-13 7E-07 3E-09 5E-07 

21. 1129 4E-26 2E-08 3E-01 lE-03 2E-01 

22. N693M lE-24 lE-06 3E+00 4E-02 3E+00 

23. N163 SE-25 lE-04 1E+02 2E-03 2E+00 

24. NP237 7E-26 4E-08 5E-01 2E-03 5E-02 

25. NP239 9E-27 2E-08 3E-02 6E-04 2E-02 

26. Pa231 4E-30 IE-11 lE-04 5E-07 SE-05 

WHC(SPLANT)/9-17-92/03152T .2 

p age 9 f 24 0 

Tanlc SX-106 
Curies 

6E-08 

2E-04 

lE+-3 

2E+OO 

2E+OO 

lE+OO 

6E-08 

6E+02 

6E-13 

4E-05 

lE-05 

3E-11 

6E+02 

2E+OO 

7E+OO 

3E-04 

4E+OO 

8E+05 

6E-08 

4E-05 

2E+OO 

4E+0l 

6E+02 

2E+OO 

lE+OO 

6E-04 
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a e - . s 1ma as e a T bl 4 16 TRAC E f ted W t T nk I nven ones a t . D ta p age 10 f 24 0 

Tanlc SX-101 Tanlc SX-102 Tanlc SX-1 03 Tanlc SX-104 Tanlc SX-105 Tanlc SX-106 
Component Curies Curies Curies Curies Curies Curies 

27. Pa233 7E-26 4E-08 5E-01 2E-03 5E-02 2E+00 

28. Pa234M 0 2E-24 2E-16 2E-16 2E-15 8E-14 

29. Pb209 0 7E-16 3E-09 5E-1 l lE-09 6E-08 

30. Pb210 2E-33 7E-20 3E-12 2E-14 lE-12 4E-12 

31. Pb211 lE-29 7E-12 5E-05 2E-07 3E-05 2E-04 

32. Pb214 0 3E-15 lE-11 lE-13 5E-12 2E-10 

33 . Po107 9E-26 5E-08 4E-01 2E-03 3E-0l 3E+OO 

34. Po210 0 3E-19 3E-12 2E-14 lE-12 2E-11 

35 . Po213 0 7E-16 3E-09 SE-11 lE-09 6E-08 

36. Po214 0 4E-18 2E-ll 2E-13 6E-12 JE-10 

37. Po215 0 7E-12 SE-05 2E-07 3E-05 3E-04 

38. Po218 0 3E-18 lE-11 lE-13 5E-12 2E-10 

39. Pu238 8E-28 4E-10 4E-03 2E-05 lE-03 2E-02 

40. Pu239 3E-30 lE-12 5E-05 6E-08 5E-05 6E-05 

41. Pu240 4E-29 2E-11 3E-04 8E-07 lE-04 lE-03 

42. Pu241 9E-30 8E-13 4E-04 2E-07 5E-04 2E-04 

43. Ra223 lE-29 7E-12 5E-05 2E-07 3E-05 2E-04 

44. Ra225 0 7E-16 3E-09 6E-11 lE-09 6E-08 

45. Ra226 5E-36 3E-18 lE-11 lE-13 5E-12 2E-10 

46. Ru106 3E-26 3E-08 7E-02 7E-04 lE-01 lE+OO 

47. Sb126 7E-25 lE-07 8E-06 lE-09 lE-05 6E-05 

48. Sb126M 7E-25 lE-07 8E-06 lE-09 lE-05 6E-05 

49. Sb79 6E-25 7E-07 5E+00 2E-02 4E+OO 3E+0l 

50. Sm151 8E-22 lE-04 2E+02 lE+0l 2E+02 1E+04 

51. Sm126 7E-25 lE-07 lE-01 lE-02 lE-01 lE+0l 

52. Sr90 lE-20 2E-02 1E + 04 6E+02 3E+04 1E+06 

WHC(SPLANT)/9-1 7-92/03152T .2 
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a e - . sttmate aste a nventones Data. Pae:e 0 4 T bl 4 16 TRAC E . dW T nk I 11 f 2 
Tank SX-101 Tank SX-102 Tank SX-103 Tank SX-104 TankSX-105 Tank SX-106 

Component Curies Curies Curies Curies Curies Curies 

53 . Tc99 4E-23 lE-05 2E+02 9E-0l 1E+02 1E+03 

54. Th227 lE-29 7E-12 4E-05 2E-07 3E-05 2E-04 

55 . Th229 5E-33 7E-15 3E-09 5E-l l lE-09 6E-08 

56. Th230 9E-34 3E-16 lE-10 lE-11 2E-10 lE-08 

57. Th231 0 5E-22 3E-14 5E-17 9E-14 2E-14 

58. Th234 0 2E-24 2E-16 2E-16 2E-15 8E-14 

59. TI207 0 7E-12 5E-05 2E-07 3E-05 2E-04 

60. U233 3E-31 8E-14 lE-07 5E-10 lE-07 7E-08 

61. U234 3E-33 5E-15 5E-10 4E-12 2E-09 SE-10 

62. U235 2E-39 5E-22 3E-15 4E-18 5E-14 5E-16 

63 . U238 4E-39 2E-25 2E-17 3E-21 6E-16 2E-19 

64. Y90 lE-20 2E-02 1E+04 8E+02 3E+04 2E+06 

65. Zr93 0 0 0 0 0 

66. A2 0 0 0 0 0 

67. Al 0 0 0 0 0 

68.C2H3O3 0 0 0 0 0 

69. Ba 0 0 0 0 0 

70. Bi 0 0 0 0 0 

71. CoH507 0 0 0 0 0 

72. Co3 0 0 0 0 0 

73. Ca 0 0 0 0 0 

74. Ce 0 0 0 0 0 

75. Cl 0 0 0 0 0 

76. Ca 0 0 0 0 0 

77. EDTA 0 0 0 0 0 

78. F 0 0 0 0 0 

WHC(SPLANT)/9-17-92/03152T .2 
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Table 4-16. TRAC Estimated Waste Tank I tories Dat 
I 

Tank SX-101 TankSX-102 Tank SX-103 Tank SX-104 Tank SX-105 
Component Curies Curies Curies Curies Curies 

79. Fl 0 0 0 0 0 

80. HEDTA 0 0 0 0 0 

81. K 0 0 0 0 0 

82. La 0 0 0 0 0 

83. Mn 0 0 0 0 0 

84. NO2 0 0 0 0 0 

85. N03 0 0 0 0 0 

86. Na 0 0 0 0 0 

87. Ni 0 0 0 0 0 

88. OH 0 0 0 0 0 

89. Po4 0 0 0 0 0 

90. Pu 0 0 0 0 0 

91. S103 0 0 0 0 0 

92. SO4 0 0 0 0 0 

93. Sr 0 0 0 0 0 

94. Zro 0 0 0 0 0 

Total 
Curie 6E-20 5E-02 1E+05 2E+03 1E+03 

WHC(SPLANT)/9-17-92/03152T .2 

p 
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Tank SX-106 
Curies 

4E+06 
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0 
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a e . s 1ma as e an T bl 4-16 TRAC E f ted W t T k I nven ones a t . D ta p age 13 f 24 0 

Comoonent TanJc SX-107 Curies TanJc SX-108 Curies TanJc SX-109 Curies TanJc SX-110 Curies 

1. Ac225 2E-20 5E-17 2E-09 lE-17 

2 . Ac227 3E-15 6E-13 2E--05 4E-13 

3. Am241 9E-14 lE-11 2E--05 6E--06 

4. Am242 lE-16 2E-14 3E-09 8E-09 

5. Am242M lE-16 2E-14 3E--08 8E-09 

6. Am243 4E-17 5E-15 7E-09 5E-09 

7. At217 2E-20 5E-17 2E-09 lE-17 

8. Bs137M lE--04 2E--02 6E--02 5E--04 

9. B1210 lE-24 4E-21 8E-14 2E-19 

10. B1211 4E-16 6E-13 8E--06 4E-13 

11. B1213 9E-22 5E-17 9E-10 lE-17 

12. B1214 4E-24 lE-20 2E-13 3E-19 

13. C14 lE--08 2E--06 4E+0l 2E--06 

14. Cm242 lE-16 lE-14 5E--07 7E-09 

15. Cm244 2E-11 3E-09 4E--02 5E--08 

16. Cm245 6E-16 4E-14 9E--04 lE-12 

17. Cs135 SE-10 4E--08 lE+OO 5E-10 

18. Cs137 lE--04 2E--02 4E+05 3E--04 

19. Fr221 2E-20 5E-17 2E--03 lE-17 

20. Fr223 lE-16 8E-15 3E--07 3E-15 

21. 1129 4E-11 SE-09 lE--01 3E-09 

22. Nb93H 4E-10 5E--08 2E+OO 8E--08 

23 . Ni63 2E-17 8E-13 6E+0l lE-10 

24. No237 6E-13 lE-09 8E--02 3E-09 

25. No239 4E-17 SE-15 lE--07 5E-09 

26. Pa231 2E-14 lE-12 4E--05 lE-12 

27. Pa233 6E-13 lE-19 SE--02 8E-09 

WHC(SPLANT)/9-17-92/03152T .2 
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a e . sbmat T bl 4-16 TRACE . edW aste T kl an nventones D ata. p aee 14 f 24 0 

Comoonent TanJc SX-107 Curies TanJc SX-108 Curies Tan1c SX-109 Curies TanJc SX-110 Curies 

28. Pa234M 0 7E-17 lE--09 3E-25 

29. Pb209 2E-20 5E-17 2E--09 lE-17 

30. Pb210 3E-23 4E-21 2E-13 2E-19 

31. Pb211 2E-04 8E-15 6E-13 4E-13 

32. Pb214 9E-23 lE-20 5E-13 8E-19 

33. Pd107 lE-10 7E--09 2E-01 7E--09 

34. Po210 3E-23 4E-21 2E-13 2E-19 

35. Po213 2E-20 5E-17 2E--09 lE-17 

36. Po214 lE-22 lE-20 6E-13 9E-19 

37. Po215 8E-15 6E-13 2E-05 4E-13 

38. Po218 9E-23 lE-20 5E-13 SE-19 

39. Pu238 0 0 0 lE-11 

40. Pu239 0 0 0 lE-13 

41. Pu240 0 0 0 5E-12 

42. Pu241 0 0 0 lE-13 

43 . Ra223 7E-15 6E-13 2E-05 4E-13 

44. Ra225 2E-20 5E-17 2E-08 lE-17 

45. Ra226 9E-23 lE-20 5E-13 8E-19 

46. Ru106 6E-13 3E-10 3E-02 lE-08 

47. Sb126 6E-24 8E-16 lE-05 8E-16 

48. Sb126M 6E-24 8E-16 lE-08 8E-16 

49. Se79 6E-10 8E-08 2E+OO BE-08 

50. Sm151 3E-14 6E-12 6E-06 3E-12 

51. Sn126 6E-24 8E-16 2E-13 BE-16 

52. Sr90 6E-17 lE-10 2E-03 3E-03 

53. Tc99 3E-08 3E-36 8E+0l 3E-36 

54. Th227 9E-23 2E-18 2E-13 3E-13 

WHC(SPLANT)/9- l 7-92/03152T .2 



a e . sttmat aste T bl 4-16 TRAC E . edW T kl an nventones D ata. p a2e 15 f 24 0 

Comoonent Tank SX-107 Curies Tank SX-108 Curies Tank SX-109 Curies Tank SX-110 Curies 

55. Th229 2E-28 2E-22 2E-17 lE-17 

56. Th230 4E-30 5E-25 4E-21 3E-20 

57. Th231 0 2E-23 8E-19 3E-21 

58. Th234 0 3E-22 9E-18 3E-25 

59. T1207 8E-15 6E-13 2E-05 4E-13 

60. U233 lE-19 8E-14 lE-13 5E-14 

61. U234 2E-20 2E-15 3E-13 2E-15 

62. U235 3E-31 4E-18 2E-15 3E-21 

63 . U238 3E-35 7E-17 4E-14 3E-25 

64. Y90 6E-17 lE-10 2E-03 5E-03 

65. Zr93 0 0 0 0 

66. Al!. 0 0 0 0 

67. Al 0 0 0 0 

68. Ba 0 0 0 0 

69. Bl 0 0 0 0 

70. C2H303 0 0 0 0 

71. C6H507 0 0 0 0 

72. Co3 0 0 0 0 

73 . Ca 0 0 0 0 

74. Ce 0 0 0 0 

75. Cl 0 0 0 0 

76. Cr 0 0 0 0 

77. EDTA 0 0 0 0 

78. F 0 0 0 0 

79. Fe 0 0 0 0 

80. HEDTA 0 0 0 0 

81. K 0 0 0 0 

WHC(SPLANT)/9-17-92/03152T .2 
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a e . sttmat aste T bl 4-16 TRAC E . edW T kl an nventones D ata. p ae:e 16 f 24 0 

Comoonent Tan1c SX-107 Curies Tan1c SX-108 Curies Tan1c SX-109 Curies Tan1c SX-110 Curies 

82. La 0 0 0 0 

83. Mn 0 0 0 0 

84. No2 0 0 0 0 

85. No3 0 0 0 0 

86. Na 0 0 0 0 

87. Nl 0 0 0 0 

88. OH 0 0 0 0 

89. Po4 0 0 0 0 

90. Pu 0 0 0 0 

91. S103 0 0 0 0 

92. So4 0 0 0 0 

93. Sr 0 0 0 0 

94. Zro 0 0 0 0 

Total Curie 

WHC(SPLANT)/9-17-92/03152T .2 
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a e - . s 1ma as e a oven ones a age 0 T bl 4 16 TRAC E f ted W t T nk I t . D ta p 17 f 24 
Component Tank SX-111 Curies Tank SX-112 Curies Tank SX-113 Curies Tank SX-144 Curies Tank SX-115 Curries 

1. Ac225 2E-17 2E-10 2E-10 4E-18 4E-18 

2. Ac227 3E-13 2E-06 lE-05 2E-13 4E-14 

3. Am241 lE-07 lE-05 3E-05 6E-09 lE-12 

4. Am242 3E-10 2E-08 6E-08 8E-12 2E-15 

5. Am242M 3E-10 2E-08 6E-08 8E-12 2E-15 

6. Am243 2E-10 5E-09 2E-08 3E-12 lE-15 

7. At217 2E-17 2E-10 2E-10 4E-18 4E-15 

8. Bsl37M 6E-04 2E-01 3E-0l lE-06 9E-04 

9. Bi210 2E-20 6E-15 3E-13 3E-21 2E-22 

10. Bi211 3E-13 2E-06 lE-05 2E-13 4E-14 

11. Bi213 2E-17 2E-10 2E-10 4E-18 4E-18 

12. Bi214 9E-20 2E-14 2E-12 lE-20 4E-22 

13. C14 5E-07 4E+00 3E+0l 2E-07 6E-08 

14. Cm242 2E-10 lE-07 4E-03 7E-12 2E-15 

15. Cm244 3E-09 4E-03 2E-02 2E-09 8E-11 

16. Cm245 lE-13 7E-08 4E-07 4E-14 2E-15 

17. Csl35 5E-09 lE-01 7E-01 6E-10 lE-09 

18. Csl37 6E-04 4E+04 2E+05 3E-04 lE-03 

19. Fr221 2E-17 2E-10 2E-10 4E-18 43-1 8 

20. Fr223 4E-15 3E-08 2E-07 3E-15 6E-16 

21. 1129 lE-09 lE-02 7E-02 lE-09 2E-10 

22. N693M 2E-08 lE-01 6E-0l 2E-08 7E-10 

23. Nl63 9E-07 3E+0l 8E + 0l lE-08 2E-06 

24. NP237 2E-09 7E-03 2E-03 3E-10 8E-ll 

25. NP239 2E-10 5E-08 lE-03 3E-12 lE-15 

26. Pa231 6E-13 4E-06 3E-05 6E-13 8E-1 4 

27. Pa233 3E-09 7E-03 2E-03 3E-10 8E-11 

WHC(SPLANT)/9-17-92/031 52T.2 
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a e - . sttmate aste a nventones ata. Page 18 of 24 T bl 4 16 TRAC E . dW T nkl D 
Comoonent Tank SX-111 Curies Tank SX-11 2 Curies Tank SX-113 Curies Tank SX-144 Curies Tank SX-115 Curries 

28. Pa234M 2E-23 3E-13 9E-03 lE-22 2E-21 

29 . Pb209 2E-17 2E-10 2E-10 4R-18 4E-18 

30. Pb210 2E-20 6E-15 3E-13 3E-21 2E-22 

31. Pb211 3E-13 2E-06 lE-05 2E-13 4E-14 

32. Pb214 9E-20 2E-14 2E-12 lE-20 4E-22 

33 . Pol07 3E-09 2E-02 lE-01 3E-09 2E-10 

34. Po210 2E-20 6E-15 3E-13 3E-21 2E-22 

35. Po213 2E-17 2E-10 2E-10 4E-18 4E-18 

36. Po214 lE-19 2E-14 2E-12 lE-20 5E-22 

37. Po215 3E-13 2E-06 lE-05 2E-13 4E-14 

38. Po218 9E-20 2E-14 2E-12 IE-20 4E-22 

39. Pu238 4E-11 0 0 7E-12 5E-20 

40. Pu239 9E-13 0 0 9E-14 6E-27 

41. Pu240 4E-12 0 0 8E-13 IE-21 

42. Pu241 4E-12 0 0 8E-13 lE-23 

43. Ra223 3E-13 2E-06 lE-05 2E-13 4E-14 

44. Ra225 2E-17 2E-10 2E-10 4E-18 4E-18 

45. Ra226 9E-20 2E-14 2E-12 lE-20 4E-22 

46. Ru106 4E-10 4E-03 2E-01 lE-10 2E-12 

47. Sb126 2E-22 lE-14 lE-09 2E-22 9E-23 

48. Sb126M 2E-22 lE-14 lE-09 2E-22 9E-23 

49. Sb79 4E-08 2E-01 lE+00 2E-08 5E-09 

50. Sm151 4E-13 4E-06 lE-05 4E-13 8E-13 

51. Sm126 2E-22 IE-15 2E-09 2E-22 9E-23 

52. SrJ0 lE-05 1E+02 2E+04 6E-07 4E-09 

53 . Tc99 2E-06 8E + OO 5E+0l 8E-07 lE-07 

54. Th227 3E-13 2E-14 9E-14 3E-21 IE-18 

WHC(SPLANT)/9-17-92/03152T. 2 
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Table 4-16. TRACE ·· 
Comnonent Tank SX-111 Curies Tank SX-112 Curies 

55. Th229 2E-17 3E-1 8 

56. Th230 2E-20 lE-21 

57. Th231 6E-21 2E-22 

58 . Th234 2E-23 4E-21 

59 . Tl207 3E-13 2E-06 

60. U233 8E-14 9E-1 0 

61. U234 7E-1 6 6E-12 

62. U235 6E-21 4E-17 

63. U238 2E-23 9E-10 

64. Y90 lE-05 l E + 0l 

65 . Zr93 0 0 

66 . A~ 0 0 

67. Al 0 0 

68. C2H3O3 0 0 

69 . Ba 0 0 

70. Bi 0 0 

71. CoH507 0 0 

72. Co3 0 0 

73. Ca 0 0 

74. Ce 0 0 

75. Cl 0 0 

76. Ca 0 0 

77. EDTA 0 0 

78. F 0 0 

79. A 0 0 

80. HEDTA 0 0 

81. K 0 0 

WHC(SPLAN1)/9-17-92/03152T. 2 

) 

d Tank 
Tank SX-113 Curies Tank SX-144 Curies 

3E-18 4E-26 

8E-1 8 IE-28 

7E-12 2E-29 

8E-l l 2E-30 

lE-05 2E-13 

2E-15 4E-16 

8E-14 IE-17 

4E-12 6E-23 

8E-l l 5E-24 

3E + 0l 6E-07 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

-- -

Tank SX-1 15 Curries 

lE-22 

7E-25 

4E-27 

7E-26 

4E-14 

5E-15 

3E-16 

lE-22 

2E-21 

4E-09 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

g 
i~ ~ 
to l,C) -I 
~ 
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a e - . sttmat aste a nventones ata. Page 2 0 T bl 4 16 TRAC E . edW T nk I D 0 f 24 
Comoonent TankSX-111 Curies Tank SX-112 Curies Tank SX-113 Curies Tank SX-144 Curies Tank SX-115 Curries 

82. La 0 0 0 0 0 

83. Mn 0 0 0 0 0 

84. NO2 0 0 0 0 0 

85. NO3 0 0 0 0 0 

86. Na 0 0 0 0 0 

87. Ni 0 0 0 0 0 

88. OH 0 0 0 0 0 

89. Po4 0 0 0 0 0 

90. Pu 0 0 0 0 0 

91. S103 0 0 0 0 0 

92. SO4 0 0 0 0 0 

93. Sr 0 0 0 0 0 

94. Zro 0 0 0 0 0 

Total Curie lE-03 4E+04 2E+05 3E-04 2E-03 

WHC(SPLANT)/9-17-92/03152T .2 
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a e . s 1ma as e an T bl 4-16 TRAC E f ted W t T k I nven ones a t . D ta p ae:e 21 f 24 0 

Comoonent TanJc SY-101 Curies TanJc SY-102 Curies TanJc SY-103 Curies 

1. Ac225 5E--08 5E--08 6E--08 

2 . Ac227 lE--04 2E--04 2E--04 

3. Am241 8E+02 1E+03 1E+03 

4. Am242 lE+OO 2E+OO 2E+OO 

5. Am242M IE+OO 2E+OO 2E+OO 

6 . Am243 6E--01 9E--01 lE+OO 

7. At217 5E--08 5E--08 6E--08 

8. Bs137M 7E+03 1E+03 2E+03 

9. Bi210 2E-12 lE-12 IE-12 

10. Bi211 5E--05 6E--05 9E--05 

11. Bi213 2E--08 2E--08 2E--08 

12. Bi214 5E-11 5E-11 SE-11 

13. C14 3E+02 5E+02 6E+02 

14. Cm242 lE+OO 2E+OO 2E+OO 

15. Cm244 3E+OO 6E+OO 7E+OO 
~ 

I - 16. Cm245 IE--04 3E--04 3E--04 0\ 
c:: 

17. Cs135 2E+OO 3E+OO 3E+OO 

18. Cs137 4E+05 7E+05 8E+05 

19. Fr221 5E--08 5E--08 6E--08 

20. Fr223 2E--06 3E--06 3E--06 

21. 1129 8E--01 lE+OO 2E+OO 

22. N693M 3E+01 4E+01 4E+01 

23 . N163 2E+01 6E+01 lE+OO 

24. NP237 IE+OO 2E+OO 2E+OO 

25. NP239 6E--O 9E--01 IE+OO 

26. Pa231 3E--04 5E--04 6E--04 

27. Pa233 IE+OO 2E+OO 2E+OO 

WHC(SPLAN'I)/9-17-92/03152T .2 
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a e . s 1ma as e an T bl 4-16 TRACE f ted W t T k I nven ones a t . D ta . p al?:e 22 f 24 0 

Component Tank SY-101 Curies Tank SY-102 Curies Tank SY-103 Curies 

28. Pa234M 3E-10 5E-14 7E-14 

29. Pb209 5E-08 5E-08 6E-08 

30. Pb210 4E-12 3E-12 4E-12 

31. Pb211 lE-04 2E-04 2E-04 

32. Pb214 lE-10 2E-10 2E-10 

33 . Po107 lE-00 3E+OO 3E+OO 

34. Po210 9E-12 lE-11 lE-11 

35. Po213 5E-03 5E-08 6E-08 

36. Po214 lE-10 2E-10 3E-10 

37. Po215 lE-04 2E-04 2E-04 

38. Po21 8 lE-10 2E-10 2E-10 

39. Pu238 lE-02 2E-02 2E-02 

40. Pu239 3E-05 5E-05 6E-05 

41. Pu240 5E-04 8E-04 lE-03 

42. Pu241 lE-04 lE-04 2E-04 

43. Ra223 IE-04 2E-04 2E-04 

44. Ra225 5E-08 5E-08 6E-08 

45. Ra226 lE-10 2E-10 2E-10 

46. Rul06 7E-Ol 9E-Ol lE+OO 

47. Sbl26 2E-05 . 7E-06 lE-05 

48. Sbl26M 2E-05 7E-06 lE-05 

49. Sb79 2E+0l 3E+0l 3E+0l 

50. Sm151 1E+04 1E+04 1E+04 

51. Sm126 9E+OO 9E+OO lE+0l 

52. Sr90 8E+05 1E+06 1E+06 

53. Tc99 5E+02 9E+02 1E+03 

54. Th227 1E+04 2E-04 2E-04 

WHC(SPLAN1)/9-l 7-92/03152T .2 
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a e . shmat T bl 4-16 TRAC E . edW aste T kl an nventones D ata. p aee 23 f 24 0 

Component Tank SY-101 Curies Tank SY-102 Curies Tank SY-103 Curies 

55. Th229 5E-08 5E-08 6E-08 

56. Th230 8E-09 8E-09 lE-08 

57. Th231 2E-11 lE-14 2E-14 

58. Th234 3E-10 6E-14 7E-14 

59. T1207 lE-04 2E-04 2E-04 

60. U233 3E-08 9E-08 lE-07 

61. U234 7E-10 5E-10 9E-10 

62. U235 4E-13 5E-16 9E-16 

63. U238 7E-12 3E-19 5E-19 

64. Y90 8E+05 1E+06 2E+06 

65. Zr93 0 0 0 

66. A2 0 0 0 

67. Al 0 0 0 

68. C2H3O3 0 0 0 

69. Ba 0 0 0 

70. Bi 0 0 0 

71. CoH507 0 0 0 

72. Co3 0 0 0 

73. Ca 0 0 0 

74. Ce 0 0 0 

75. Cl 0 0 0 

76. Ca 0 0 0 

77. EDTA 0 0 0 

78. F 0 0 0 

79. A 0 0 0 

80. HEDTA 0 0 0 

81. K 0 0 0 

WHC(SPLANI)/9-17-92/03152T .2 



a e . s rma as e an T bl 4-16 TRACE f ted W t T k I nven ones a t . D ta p age 24 f 24 0 

Comoonent Taruc SY-101 Curies Tank SY-102 Curies Tank SY-103 Curies 

82. La 0 0 0 

83. Mn 0 0 0 

84. NO2 0 0 0 

85. NO3 0 0 0 

86. Na 0 0 0 

87. Ni 0 0 0 

88. OH 0 0 0 

89. Po4 0 0 0 

90. Pu 0 0 0 

91. S103 0 0 0 

92. SO4 0 0 0 -

93. Sr 0 0 0 

94. Zro 0 0 0 

Total Curie 2E+06 3E+06 4E+06 

WHC(SPLANT)/9-17-92/03152T .2 
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Table 4-17. Summary of Tank Sampling Data. Page 1 of 4 

Description Date Pu(g/g) mcs(µCi/g) "
4Cs(µCi/g) 19

•
90Sr(µCi/g) 

Solids (top layer) 5.2 X 10-7 17.3 19.2 

Solids (bottom layer) 4/7S 7.5 X 10-7 6.6 0.5 

t, 
0 

t, t!! 
.,i::... g, ~ ~ 

I to \0 ..... 
....J mcs(µC i/g) 19

•
90Sr(µCi/L) 

..... 
Description Date Pu(g/L) "

4Cs(µCi/L) I 
~ ~ 

Liquid 3n4 0.356 

Solids 6/4/7S 2.71 X 10-J 200.0 0.69 

Supernatant Liquid 614175 1.17 X 1~ 5.29 x 10' 2.02 X 10' 1.22 X 10' 

Description Date Pu(g/L) mcs(µCi/g) 

Liquid 0.344 

WHC(SPLANT)/9-17-92/03152T .1 
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Table 4-17. Summary of Tank Sampling Data. Page 2 of 4 

Description Date Pu(µCilg) "'Cs(µCi/L) "'Cs(µCilg) 19
•
90Sr(µCilg) 241Am(glg) 

Salts 2nn8-6n1118 1.10 X 10-7 129.0 13.0 

Core 1001-C 2nns-6n1n8 3.60 X 10-10 gig 72.1 0.1 1.03 1.02 X 10-10 1.29 

Core 1003-C, 1004-C 2nn8-6121n8 2.12 X 10-10 gig 180.0 1.2 4.03 X 10-11 2.38 

Core 1009-C 212/78-6n7/78 4.25 X 10"9 gig 109.0 1.71 4 .23 X 10-11 2.80 

Supernatant Liquid 212/78-6127 /78 1.08 X 10-1 gig 6.82 X 10' 9.82 X 101 2.04 X 10' 6.0 8 
~ t, t!! ~ Supernatant of Core 1009-C 212n8-6n1118 8.95 X 10' gig 4.68 X 10' 2.51 X 10' 6.2 
I 

~~ ...... 
~ ta \0 

Description Date Pu(glL) "'Cs(µCilL) 114Cs(µCi/L) 19
•
90Sr(µCilL) Sr(µCi/L) -I 

~ 
Liquid Supernatant 1978 2.14 X 10-7 6.68 X 10' 5.17 X 102 

Supernatant 7180 2.55 X 10' 4.27 X 10' 

4n6189 <0.3 2.85 X 10' 2.2 13.1 0 .32 

Description Date Pu(g/L) "'Cs(µCilL) 114Cs(µCi/L) 19
•
90Sr(µCi/L) ecO(µCi/L) 114·'"Eu(µCi/L) 

Liquids 519n5 3.24 X 10' 1.66 X 10' 2.89 x l<Jl 

Solids 519n5 2.73 X 10-' 3.43 X 10' 3.11 x l<Jl 1.09 X 10' 6.55 X 102 4 .7 X 10' 

Solids 8111m 2.3 X 10-' 2.7 X 10' 1.3 X 10' 

WHC(SPLANT)/9-17-92/03152T .1 
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Table 4-17. Summary of Tank Sampling Data. Page 3 of 4 

Description Date Pu(g/L) mcs(µCi/L) 1"Cs(µCi/L) 19,..,Sr(µCi/L) 

Sludge 4/lln5 9.73 X 10-' 2.29 X 10' 4 .85 X 10' 2.63 X 10' 9.0 

Supernatant Liquid 4/lln5 2.23 x lo-6 2 .96 X 10' 1.13 X 10' 1.87 X 10' 

Supernatant Liquid 10/lOm 3.4 X 10' 6.5 X 102 7 .3 X 10' 

Solid 10/10/77 2.2 x lo-' 3.5 X 10' 6.4 X 102 1.5 X 10' 

t1 
0 

Description Date Pu(g/gal) 
~ ..., 

I 

"'Cs(µCi/L) 1"Cs(µCi/L) 19.JOsr(µCi/L) ~Ci/L) li'Eu(µCi/L) wEu(µCi/L) tj t!! 
~~ - Supernatant 4/18/78 

-.J 
3.8 X 10' 8.32 X 1<1' 1.0S x 10' 2.03 X 10' 1.97 X 10' 4.46 X 10' 6.8 IXI '° -(") 

Solid 4/18/78 1.88 X 107 
I 

1.62 X 102 0.3SO 38.S 0.934 1.06 2.68 ~ 

Description Date Pu(g/L) mcs(µCi/L) 1"Cs(µCi/L) 19·90Sr(µCi/L) 

Sludge 8/ln5 1.31 X 10' 2.15 X 10' 3.38 X l(Jl 

Supernatant Liquid 8/ln5 <1.17 1.59 X 10' 5.92 x lCJI 80.3 

Description Date Pu(g/L) mcs(µCi/L) 19·90Sr(µCi/L) 

Liquid 11/88 0.16 3,900 1.75 0 .212 

Liquid 11/88 5 .94 7.7 X 104 190 2.2 

Sludge: Wet 11/18/90 <3 .9 X 10·' 434 13 

Sludge: Dry 11/18/90 <3 .1 X 10"' 315 23 

Sludge: Loose 11/18/90 <7.3 X 10·' 469 98 

WHC(SPLANT)/9-17-92/03152T .1 



Description Date Pu(g/L) mcs(µCi/L) 119
•
90S r(µCi/L) Arn (&IL) 

Surface Sample: Slurry 6/24/85 8.28 6.01 x lo' 3.21 X 10' <2.94 20.11 

Solids 6/24/85 <l <l <l <l 6 

Middle Sample: Filtrate 7/2/85 4.15 X 10' 6.85 X 10' 7.15 9.43 

Solid• 7/2/85 <I <1 <1 19 

Slurry 7/2/85 1.57 4.27 X l<J' 5.78 x 10' 3.67 S0.7 

Bottom Sample: Filtrate 7/2/85 • 8.13 X 10' 3.93 X 10' 1.01 X l(J' 17.35 

Solids 7/2/85 • <1 • • • 
Slurry 7/2/85 • 1.19 X l<J' 2.14 x lo' 5.49 61.4 

* Insufficient sample. t1 
0 

.i,.. t1 ~ 
~ ~ ~ I --..J txl \0 0. -I 

~ 

WHC(SPLANT)/9-17-92/03152T .1 
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OOE/RL-91-60 
Draft B 

Table 4-18. Candidate Contaminants of Potential Concern for the 

RADIONUCLIDES 
Gross alpha 
Gross beta 

TRANSURANICS 
Americium-241 
Americium-242 
Americium-242m 
Americium-243 
Curium-242 
Curium-244 
Curium-245 
Neptunium-237 
Neptunium-239 
Plutonium 
Plutonium-238 
Plutonium-239/240 
Plutonium-241 

URANIUM 
Uranium 
Uranium-233 
Uranium-234 
Uranium-236 
Uranium-238 

FISSION PRODUCTS 
Actinium-225 
Actinium-227 
Antimony-126 
Antimony-126m 
Astitine-217* 
Barium-135m• 
Barium-137m 
Bismuth-210 
Carbon-14 
Cerium-141 
Cerium-144 
Cesium-134 
Cesium-135 
Cesium-137 
Francium-221 
Francium-223• 
Iodine-129 
Iodine-131 • 
Krypton-85 
Lanthanium 

WHC(SPLANT)/9-12-92/03152T .1 

S Plant Aggregate Area. Page 1.-of 2 

FISSION PRODUCTS (Cont.) 
Lead-209 
Lead 210 
Lead 211 
Lead-212* 
Lead-214 
Nickel 63 
Niobium-93m 
Niobium-95• 
Neodymium 
Polonium-210 
Polonium-213"' 
Polonium-214 
Polonium-215 
Polonium-218 
Praseodymium 
Promethium-147 
Protactinium-231 
Protactinium-233* 
Protactinium-234m• 
Radium 
Radium-223 
Radium-225 
Radium-226 
Radium-228 
Rhodium-106• 
Ruthenium-103* 
Ruthenium- I 06 
Samarium-151 
Selenium-79 
Strontium-90 
Technetium-99 
Tellurium-121"' 
Tellurium-125m* 
Tellurium-127* 
Tellurium-129m* 
Thallium-207 
Thallium-208 
Thorium-227 
Thorium-229 
Thorium-230 
Thorium-231 
Thorium-234 
Tritium 
Yttrium-90 
Zirconium-93 
Zirconium-95* 

4T-18a 

HEAVY METALS 

Aluminum 
Barium 
Bismuth 
Cadmium 
Chromium 
Copper 
Iron 
Lanthanum 
Lead 
Manganese 
Nickel 
Silver 
Strontium 
Tin 
Titanium 
Uranium 
Vanadium 
Zinc 

OTHER INORGANICS 

Ammonium nitrate 
Aluminum oxide 
Ammonium fluoride 
Ammonium hydroxide 
Ammonium oxalate 
Boric acid 
Ceric ammonium nitrate 
Ceric sulfate 
Chromic nitrate 
Di (2-ethylhexyl) 
phosphoric acid 

Ferrous ammonium sulfate 
Ferrous sulfamate 
Ferrous sulfate 
Hydrazine 
Hydrochloric acid 
Hydrofluoric acid 
Hydrogen 
Hydroxylammine 

hydrochloride 
Hydroxyquinoline 
Lead nitrate 
Magnesium 
Manganese oxide 



DOE/RL-91-60 
Draft B 

Table 4-18. Candidate Contaminants of Potential Concern for the 

OTHER INORGANICS 
(Continued) 
Mercuric nitrate 
Mercuric thiocyanate 
Mercury 
Molybdate - Citrate reagent 
Nitrate 
Nitric acid 
Nitrite 
Oxalic acid 
Phosphate 
Potassium 
Potassium dichromate 
Potassium fluoride 
Potassium oxalate 
Potassium permanganate 
Silica 
Silicon 
Silver nitrate 
Sodium aluminate 
Sodium bismuthate 
Sodium carbonate 
Sodium dichromate 
Sodium fluoride 
Sodium hydroxide 
Sodium metasilicate 
Sodium nitrate 
Sodium nitrite 
Sulfamic acid 
Sulfuric acid 
Tetraphenyl boron 
Titanium chloride 
Tributyl phosphate 
Zinc 
Zirconium oxide 

S Plant Aggregate Area. Page 2 of 2 

VOLATILE ORGANICS 
Acetone 
Chloroform 
MIBK (•Hexone•) 
Propane 
Periodic acid 
Tetrabromoethane 
Xylene 

SEMIVOLATILE ORGANICS 
Bromonaphthalene 
Butylated hydroxy toluene 
Ethylene diamine tetraacetate 

(EDTA) 
Hydrazine 
Methyl isopropyl diketone 
N-(2-hydroxyethyl) 

ethylenediaminetriacetate 
(HEDTA) 

O-phenanthroline 
Paraffin hydrocarbons 
S-<liphenyl carbazide 
T ri-iso-octy la mine 
Tri-n-octylamine 

• The radionuclide has a half-life of < I year and if it is a daughter product, the parent has a half-life of 
< I year, or the buildup of the short-lived daughter would result in an activity of <I% of the parent 
radionuclides' initial activity. 
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Table 4-19. Contamination Types Expected at Each Waste Management Unit and Unplanned Release Types. Page 1 of 8 

Fission Heavy Other Semi-
Waste Management Unit or Unplanned Release TRU Products Uranium Metals lnorganics Volatiles volatiles 

. . t .. <::::::::r:::::: .C::H\::i, i\J:/ : : ·:•••·• ·: T~~)ilri.d ··• ............... 
:::: \!iii\}-~·· .. < .... t··=r 

.. ··••····•·• 

241-S-101 Single-Shell Tanlc K K K K K s s 
241-S-102 Single-Shell Tanlc K K K K K s s 
241-S-103 Single-Shell Tanlc K K K s s s s 
241 -S-104 Single-Shell Tanlc K K K s s s s 
241-S-105 Single-Shell Tanlc K K K s K s s 
241-S-106 Single-Shell Taruc K K K s K s s 
241-S-107 Single-Shell Tanlc K K K K K s s 

241-S-108 Single-Shell Tanlc K K K s s s s 

241-S-109 Single-Shell Tanlc K K K s K s s 

241-S-110 Single-Shell Tanlc K K K K K s s 

241-S-111 Single-Shell Tanlc K K K K K s s 

241-S-112 Single-Shell Tanlc K K K s K s s 

241-SX-101 Single-Shell Tanlc K K K s K s s 

241-SX-102 Single-Shell Tanlc K K K K K s s 

241-SX-103 Single-Shell Tanlc K K K K K s s 

241-SX-104 Single-Shell Tanlc K K K K K s s 

241-SX-105 Single-Shell Tanlc K K K K K s s 

241-SX-106 Single-Shell Tanlc K K K s s s s 

WHC(SPLANT)\9-12-92\03152T 
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Table 4-19. Contamination Types Expected at Each Waste Management Unit and Unplanned Release Types. Page 2 of 8 

Fission Heavy Other Semi-
Waste Management Unit or Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles 

241-SX-107 Single-Shell Taruc K K K s s s s 
241-SX-108 Single-Shell Tank K K K s K s s 
241-SX-109 Single-Shell Taruc K K K s s s s 
241-SX-l 10 Single-Shell Tank K K K s s s s 
241-SX-l l l Single-Shell Taruc K K K K K s s 
241 -SX-l 12 Single-Shell Tank K K K s s s s 
241-SX-113 Single-Shell Tanlc K K K s s s s 
241-SX-114 Single-Shell Tank K K K s s s s 
241-SX-115 Single-Shell Tank K K K K K s s 
241-SY-1 01 Double-Shell Tank K K K s s s s 
241-SY-102 Double-Shell Tank K K K s s s s 

241-SY-103 Double-Shell Tank K K K s s s s 

240-S-302 Catch Tank K s s s s K s 

241-S-302A Catch Tank s s s s s s s 

241-S-302B Catch Tank s s s s s s s 

241-SX-302 Catch Tank s s s s s s s 

244-S Receiver Tank s s s s s s s 

tGtii/iii)J!I l@!\ii Ctilili'l':il!ii:'.i!!fl'i)l i@ffi liI:Wit? • ; ! +·1 Jlii1 ciil>i1iiiiJ ·•·· ~ ••...• ,..~ I· . '=: ':',: ··:·· :::::•:::•:•· . - -"' "-" • . : · : 

216-S-l & -2 Crib K K K S K S S 
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Table 4-19. Contamination Types Expected at Each Waste Management Unit and Unplanned Release Types. 

Fission Heavy Other 
Waste Management Unit or Unplanned Release TRU Products Uranium Metals Inorganics Volatiles 

216-S-5 Crib K K K s K s 
216-S-6 Crib K K K s K s 
216-S-7 Crib K K K s K s 
216-S-9 Crib K K K s K s 
216-S-13 Crib K K K s K s 
216-S-20 Crib K K K s K s 
216-S-22 Crib K K K s K -
216-S-23 Crib K K K s K s 

216-S-25 Crib K K K s K s 

216-S-26 Crib K K K s K s 

216-S-3 French Drain K K K K K K 

216-S-l0P Pond K K K s s s 

216-S-ll Pond K s s s K s 

216-S-15 Pond s K s s K K 

216-S-16P Pond K K s s s s 

216-S-17 Pond K s s s s s 

216-S~19 Pond K K K s K K 

216-S-lOD Ditch K K K K K K 

WHC(SPLANT)\9-12-92\03 l 52T 
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Table 4-19. Contamination Types Expected at Each Waste Management Unit and Unplanned Release Types. Page 4 of 8 

Fission Heavy Other Semi-
Waste Management Unit or Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles 

216-S-16D Ditch K s s s K s s 
216-U-9 Ditch K s s s s s s 
216-S-8 Trench K K K s K s s 
216-S-12 Trench K K s s K s s 
216-S-1 4 Trench s s s s s K s 
216-S-18 Trench s s s s s K s 

; . :: ; : :./·•·····••:=: ,:;::= ::: :J :,;:[ :::::::It;:: : t· sei,tih··-rai&;UaAssddiit&i ociiti ·1;~ic1~ = Z;:;L. :000 - {)}\:,::: t 
r·••·••<•,?.,tr·•·• i 

2607-W6 Septic Tank and Tile Field - - - - - - -

2607-WZ Septic Tanks - - - - - - -

Sanitary Crib - - - - - - -
. •· .. ),t t.. ·. , .... .. '·••·Di .. •· .•. l t _ ,;rt: ... 

···• ........... ...... ., 
. ·•·•···.·•· . ·.· ·.· ; : > ,, i1~::: :! : ::J::: :::::: ~ ... _., . ..: ii.he( ... 

. .a.- ' •'.-:-:•:•-·❖ 

216-S-172 Control Structure s s s s s s s 
2904-S-160 Control Structure s s s s s s s 

2904-S-170 Control Structure s s s s s s s 

2904-S-171 Control Structure s s s s s s s 

240-S-151 Diversion Box s s s s s s s 

240-S-152 Diversion Box s s s s s s s 

241-S-151 Diversion Box s s s s s s s 

241-S-152 Diversion Box s s s s s s s 

WHC(SPLANT)\9- l 2-92\03152T 
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Table 4-19. Contamination Types Expected at Each Waste Management Unit and Unplanned Release Types. Page 5 of 8 

Fission Heavy Other Semi-
Waste Management Unit or Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles 

241 -SX-151 Diversion Box s s s s s s s 
241 -SX-152 Diversion Box s s s s s s s 
241-S-A Valve Pit s s s s s s s 
241-S-B Valve Pit s s s s s s s 
241-S-C Valve Pit s s s s s s s 
241-S-D Valve Pit s s s s s s s 
241-SX-A Valve Pit s s s s s s s 
241-SX-B Valve Pit s s s s s s s t, 

0 
~ 241-SY-A Diversion Box s s s s s s s i~ ~ 
I 

241-SY -B Diversion Box s s s s s s s ..... I 
\0 b:1 \0 0 ..... 

I 

~ 

UN-200-W-10 s 

UN-200-W-30 s s s s s s s 

, WHC(SPLANT)\9-12-92\03 l 52T 
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Table 4-19. Contamination Types Expected at Each Waste Management Unit and Unplanned Release Types. Page 6 of 8 

Fission Heavy Other Semi-
Waste Management Unit or Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles 

UN-200-W-32 - - - - K - -
UN-200-W-34 s s s s s s s 
UN-200-W-35 s s s s s s s 
UN-200-W-41 s s s s s s s 
UN-200-W-42 s s s - - - -

UN-200-W-43 s s s - - - -

UN-200-W-49 s s s - - - -

UN-200-W-50 s s s - - - -

UN-200-W-52 s s s s s s s 

UN-200-W-56 s s s s s s s 

UN-200-W-61 s s s s s s s 

UN-200-W-69 s s s - - - -
UN-200-W-80 s s s s s s s 
UN-200-W-81 s s s - - - -
UN-200-W-82 s s s s s s s 

UN-200-W-83 s s s - - - -
UN-200-W-108 s s s s s s s 

UN-200-W-109 s s s s s s s 

UN-200-W-114 s s s - - - -
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Table 4-19. Contamination Types Expected at Each Waste Management Unit and Unplanned Release Types. Page 7 of 8 

Fission Heavy Other Semi-
Waste Management Unit or Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles 

UN-200-W-116 s s s - - - -
UN-200-W-123 s s s s s s s 
UN-200-W-127 s s s s s s s 
UN-216-W-25 s s s s s s s 
UN-216-W-30 s s s - - - -

UPR-200-W-13 s s s s s s s 

UPR-200-W-15 s s s s s s s 

UPR-200-W-20 s s s s s s s 

UPR-200-W-36 s s s s s s s 

UPR-200-W-47 s s s s s s s 

UPR-200-W-51 s s s s s s s 

UPR-200-W-57 - - - - - - -

UPR-200-W-59 s s s s s s s 

UPR-200-W-87 - - - - - - -

UPR-200-W-95 s s s s s s s 

UPR-200-W-96 K s s s s s s 

UPR-200-W-124 s s s s s s s 

UPR-200-W-139 s s s s s s s 

UPR-200-W-140 s s s s s s s 

WHC(SPLANT)\9-12-92\03152T 
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Table 4-19. Contamination Types Expected at Each Waste Management Unit and Unplanned Release Types. 

Waste Management Unit or Unplanned Release 

UPR-200-W-141 

UPR-200-W-142 

UPR-200-W-143 

UPR-200-W-144 

UPR-200-W-145 

UPR-200-W-146 

K - Contaminant known to be present. 
S - Contaminant suspected to be present. 

- Dashes indicate data is not available. 
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Draft B 

Table 4-20. Contaminants of Potential Concern for the S Plant Aggregate Area. 

RADIONUCI.IDES 
Gross alpha 
Gross beta 

TRANSURANICS 
Americium-241 
Americium-242 
Americium-242m 
Americium-243 
Curium-242 
Curium-245 
Neptunium-237 
Neptunium-239 
Plutonium-238 
Plutonium-239/240 
Plutonium-241 

URANIUM 
Uranium-233 
Uranium-234 
Uranium-235 
Uranium-236 
Uranium-238 

FISSION PRODUCTS 
Actinium-225 
Actinium-227 
Antimony-126 
Antimony-126m 
Barium-137m 
Bismuth-210 
Bismuth-211 
Bismuth-213 
Bismuth-214 
Carbon-14 
Cesium-134 
Cesium-135 
Cesium-137 
Cobalt-60 
Europium-152 
Europium-154 
Euiropium-155 
Francium-221 
Iodine-129 

WHC(SPLANT)/9-12-92/03152T .1 

Krypton-85 
Lead-209 
Lead-210 
Lead-211 
Lead-212 
Lead-214 
Niobium-93m 
Polonium-214 
Polonium-215 
Polonium-218 
Promethium-147 
Pratactinium-231 
Protactinium-234m 
Radium-225 
Radium-226 
Radium-228 
Ruthenium-106 
Samarium-151 
Selenium-79 
Strontium~90 
Technetium-99 
Thallium-207 
Thallium-208 
Thorium-227 
Thorium-229 
Tritium 
Yttrium-90 
Zirconium-93 

REA VY METALS 
Barium 
Cadmium 
Chromium 
Copper 
Iron 
Lead 
Manganese 
Nickel 
Silver 
Titanium 
Vanadium 
Zinc 

4T-20 

O1HER INORGANICS 
Ammonium ion 
Boron 
Fluoride : 
Nitrate/Nitrite 
Uranium 

VOLATILE ORGANICS 
Acetone 
Chloroform 
MIBK 
Xylene 

SEMIVOLATILE ORGANICS 
Hydrazine 
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Table 4-21. Soil-Water Distribution Coefficient K.i for Radionuclidesa1 and Inorganics of 
Concern at S Plant Aggregate Area Waste Management Units. Page 1 of 2 

MEPAS Default 

K.. 
Recommended K. Comcrvative pH 6-9"' 

Element for Hanford Site Default K,..., (Strenge and 
or (Seme and Wood 1990) (Seme and Wood 1990) Peter10n 1989) 

Chemical in mLJg in mLJg in mLJg Mobility Class 

Actinium - - 228 low 

2 
Americium 100 - 1000 100 82 low 

(<1 @pH 1-3) 

Antimony - - 2 high 

Barium - 50 530 moderate 

Bismuth - 20 - moderate 

Boron - - 0.19 high 

Cadmium - 15 14.9 moderate 

Carbon ("C) - - 0 high 

Cesium 200 - 1,000 so 51 low 
l - 200 (acidic waste) 

Chromium - 0 16.8 moderate 

Cobalt 500 - 2000 10 1.9 low 

Copper - 15 41.9 moderate 

Curium 100 - >2,000 100 82 . low 

Cyanide - - - unknown 

Europium - - 228 low 

Fluoride - - 0 high 

Francium - - - unknown 

Iodine <l 0 0 high 

Iron - 20 15 moderate 

Krypton - - - unknown 

Lead - 30 234 moderate 

Manganese - 20 16.5 moderate 

Neptunium <1-5 3 3 high 

Nickel - 15 12.2 moderate 

Niobium - - so moderate 

Nitrate/nitric - - 0 high 
acid 
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DOE/RL-91-60 
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Table 4-21. Soil-Water Distribution Coefficient K.i for Radionuclides-i and Inorganics of 
Concern at S Plant Aggregate Area Waste Management Units. Page 2 of 2 

MEPAS Default 

K. 
Recommended K. Con,ervative pH 6-9"' 

Element for Hanford Site Dcfault K."' (Strenge and 
or (Semc and Wood 1990) (Semc and Wood 1990) Pctcnon 1989) 

Chemical inmUg inmUg inmUg Mobility ClaH 

Plutonium 100 - 1,000 100 10 low 

< 1 at pH I - 3 

Polonium - - 5.9 high 

Promethium - - - unknown 

Protactinium - - 0 high 

Radium - 20 24 .3 moderate 

Ruthenium 20 - 700 - 274 moderate 

( <2 at > 1 M nitrate) 

Samarium - - 228 low 

Selenium - 0 5.91 moderate 

Silver - 20 0 .4 moderate 

' Strontium 5 - 100 10 24.3 moderate ' 
3 - 5 (acidic conditions) 
200 - 500 (w/phosphate 

or oxalate) 

Technetium 0 - 1 0 3 high 

Thallium - - 0 high 

Thorium - 50 100 moderate 

Titanium - - - unknown 

Tritium 0 0 0 high 

Uranium - 0 0 high 

Vanadium - - 50 moderate 

Ynrium - - 278 low 

Zinc - 15 12.7 moderate 

Zirconium - 30 50 moderate 

Radionuclides with half-lives of greater than 3 months . 
Average Ko5 for low salt and organic solutions with neutral pH. 
Default values for pH 6-9 and soil content of [clay + organic matter + metal oxyhydroxides] 
< 10% (Strenge and Peterson 1989). 
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Table 4-22. Mobility of Inorganic Species in Soil . 

Highly mobile (K, < 5) 

Antimony Protactinium 

Boron Selenium 

Carbon (as ucoJ Silver 

Fluoride Sodium 

Iodine Technetium 

Neptunium Thallium 

Nitrate Tritium 

Uranium 

Moderately mobile (5 < K.i < 100) 

Arsenic Nickel 

Barium Niobium 

Bismuth Polonium 

Cadmium Radium 

Cesium Strontium 

Chromium Thorium 

Copper Vanadium 

Iron Zinc 

Lead Zirconium 

Manganese 

Low mobilitv (K > 100) 

Actinium 

Americium 

Cesium 

Cobalt 

Curium 

Europium 

Mercury 

Plutonium 

Ruthenium 

Samarium 

Yttrium 

WHC(SPLANT)\9-12-92\03 152T 
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Table 4-23. Physical/Chemical Properties of Organic Contaminants of Concern 
for the S Plant Aggregate Area Waste Management Units. 

Molecular Henry's Law 
Weight in Water Solubility Vapor Pressure Constant in 

Compound g/mole in mg/L in mm Hg atm-m3/mo 

Acetone 58.0 miscible 270 2.1 X 10-5 

Carbon tetrachloride 154.0 758 90 2.4 X 10-2 

Chloroform (trichloromethane) 119 8,200 150 2.9 X 10-3 

Kerosene., 142.2 32 0.045 2.9 X 104 

Methylene chloride 84.9 20,000 360 2 X 10-3 

Methyl isobutyl ketone (MIBK) 100.16 19,000 6 4.2 X 10-5 

Tributyl phosphate 266.3 280 15 1.9 X 10-2 

1, 1, 1 Trichloroethane 133-41 1,500 120 1.4 X 10-2 

Source: Strenge and Peterson (1989) . 

., Kerosene properties are represented by 2-methyl naphthalene. 
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Soil/Organic 
Matter Partition 

Coef. Koc in 
mUg 

2.2 

110 

31 

4,500 

8.8 

19 
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Table 4-24. Radiological Properties of Potential Radionuclides of Concern in 
S Plant Aggregate Area Waste Management Units. Page 1 of 2 

Specific 
Activicy-1 Principal 

Radionuclide Half-Life in Ci/g Radiation of Concemb' 
225Ac 10 d 5.8 X 104 a 
mAc 21.8 yr 7.2 X 101 /3, a 
241Am 432 yr 3.4 X 1(}° a 
242Am 16 hr 8.1 X 1()5 /3 
242mAm 152 yr 9.7 X 100 a 
243Am 7,380 yr 2.0 X 10-1 a 
131mBa 2.6 min 5.3 X 108 

'Y 
21°I3j 5.01 d 1.2 X 1()5 /3 
211Bi 2.13 min 4.2 X 108 a, /3 
213Bi 45.6 min 1.9 X 107 /3, a 
214Bi 19.9 min 4.4 X 107 /3, 'Y 
14C 5,730 yr 4.5 X 100 /3 
242cm 163.2 d 3.3 X 103 a 
244Cm 18.1 yr 8.1 X 101 a 
245cm 8,500 yr 1.7 X 10-1 a, 'Y 
00Co 5.3 yr 1. 1 X 103 'Y 
134Cs 2.06 yr 1.3 X 103 'Y 
135Cs 3 X lCf' yr 8.8 x lo-4 f3 
137Cs 30 yr 8.7 X 101 

'Y 
1s2Eu 13.3 yr 7.7 X 102 {3' 'Ye/ 

i54Eu 8.8 yr 2.7 X 102 {3, 'Ye/ 

1ssEu 4.96 yr 4 .6 X 102 {3, 'Y 
221Fr 4.8 min 1.8 X 108 a, 'Y 
129J 1.6 X 107 yr 1.7 x lo-4 /3 
&5Kr 10.7 yr 2.8 X 10" {3, 'Y 
93mNb 14.6 yr 2.8 X 102 'Ye/ 
231Np 2.14 X 10" yr 7.0 x lo-4 a, 'Y 
239Np 2.35 d 2.3 X 1()5 f3 
231Pa 32,800 yr 4.7 X 10-2 a 
234mpa 1.2 min 6.7 X 108 /3, 'Y 
'.Xl9J>b 3.25 hr 4.5 X 10" /3 
21apb 22.3 yr 7.6 X 101 /3 
211pb 36.1 min 2.5 X 107 f3 
212Pb 10.6 hr 1.4 X 106 /3 , 'Ye/ 
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Table 4-24. Radiological Properties of Potential Radionuclides of Concern in 
S Plant Aggregate Area Waste Management Units. Page 2 of 2 

Specific 
Activityaf 

Radionuclide Half-Life in Ci/g 
2upb 26.8 min 3.3 X 107 

147Pm 2.6 yr 2.0 X 107 

2up0 6 x 10-" sec 8.8 X 1014 

mpo 7.8 x lo-' sec 2.9 X 1013 
21ap0 3.05 min 2.8 X 108 

238Pu 87.7 yr 1.7 X 101 

239J>u 24,400 yr 6.2 X 10-2 

2AOJ>u 6,560 yr 2.3 X 10-1 

241Pu 14.4 yr 1.0 X 102 
22-'Ra 14.8 d 3.9 X 1()4 
226Ra 1,600 yr 9.9 X 10-1 

22BR.a 6.7 yr 1.2 X 107 

106Ru 1.0 yr 3.4 X 1Q3 
126mSb 12.4 d 1.3 X 109 

79Se <65,000 yr 7.0 X 10-2 

1-'ISm 90 yr 2.6 X 101 
90Sr 28.5 yr 1.4 X 102 

~c 213,000 yr 1.7 X 10-2 

227Tb 18.7 d 3.1 X 104 

229'fb 7,340 yr 2.1 X 10-1 

230'fb. 77,000 yr 2.1 X 10-2 

231Tb 25.5 hr 5.3 x lo-5 
207T1 4.8 min 1.9 X 108 

233u 159,000 yr 9.7 X 10-3 

234u 244,500 yr 6.2 X 10-3 

23-'U 7.0 xl08 yr 2.2 x lo-6 
236u 2.342 X 107 yr 3.6 X 100 
238U 4.5 xl09 yr 3.4 X 10-7 

90)7 6.41 hr 5.4 x lo-5 

93zr 1.5 X 1()6 yr 2.6 X 10-3 

Calculated from half-life and atomic weight. a/ 

b/ 

c/ 
a - alpha decay; {J - negative beta decay; 'Y - release of gamma rays. 
Daughter radiation. 
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Table 4-25. Comparison of Radionuclide Relative Risks for Radionuclides 
of Concern at the S Plant Aggregate Area. Page 1 of 2 

Soil External 

Air Drinking Water Ingestion Exposure 

unit Riak.1" unit Risk°' in Unit Ri.siru unit Risk°' 
Radionuclide Half-Life in {pCi/m5)"1 (pCiJL)"l in (pCi/g)"l in (pCi/g)"l 

211Ac 10 d 1.2 X 10'5 8.7 X 10·7 4.6 X lo-8 9.4 X 10-6 

mAc 21.8 yr 4.2 X 10·2 1.8 X 10'5 9.5 X 10-7 1.3 X 10·7 

241Am 433 yr 2.1 X 10'2 1.6 X 10·5 8 .4 X 10-7 1.6 X 10·5 

242Am 16 hr na na na na 

-Am 152 yr na na na na 

243Am 7,380 yr 2.1 X 10'2 1.5 X 10·5 8.1 X 10-7 3.6 X 10·5 

21°}3i 5.01 d 4.1 X 10·5 9.7 X 10-8 5.1 X 10-9 0 
211Bi 2 .13 min 9 .7 X 10-8 6.1 X 10-10 3.2 X 10'11 2.8 X 10·5 

2l3Bi 45 .6 min 1.6 X 10·7 1.2 X 10-8 6.2 X lO•lO 8.1 X 10·5 

21•Bi 19.9 min 1.1 X 10-6 7.2 X 10'9 3.8 X 10-lO 8.0 X 10• 
uc 5,730 yr 3.2 X 10'9 4.7 X 10-8 2.5 X 10-9 0 
242cm 163.2 d na na na na 

244Cm 18.1 yr 1.4 X 10·2 1.0 X 10·5 5 .4 X 10-7 5.9 X 10'7 

245Cm 8,500 yr na na na na 

60Co 5.3 yr 8.1 X 10'5 7.8 X 10·7 4 .1 X lo-8 1.3 X lQ·3 

134Cs 2.06 yr 1.4 X 10·5 2.1 X 10-6 1.1 X 10-7 8.9 X 10-4 
137Cs 30 yr 9.6 X 10-6 1.4 X 10-6 7.6 x lo-8 0 

(3 .4 X lO•f 
u2Eu 13 .3 yr 6.1 X 10·3 1.1 X 10·7 5.7 X 10-9 6.3 X 10• 
154Eu 8.8 yr 7.2 X 10·5 1.5 X 10·7 8.1 X 10-9 6.8 X 10• 
155Eu 4 .96 yr na na na 

129J 1.6 x107 yr 6.1 X 10·5 9.6 X 10-6 5.1 X 10-7 1.5 X 10·5 

93,nNb 14.6 yr na na na na 

237Np 2 .14 X 106 yr 1.8 X 10·2 1.4 X 10·5 7.3 X 10-7 1.8 X 10·5 

239Np 2.35 d 7.7 X 1Q·7 4.8 X 10_. 2.5 X 10-9 1.1 X 10• 
231Pa 32,800 yr 2.0 X 10·2 9.7 X 10-6 5.1 X 10-7 2 .0 X 10·5 

209pt, 3.25 hr 3.6 X 10-8 4.3 X 10·9 2.3 X lO· lO 0 
2l°J>b 22.3 yr 8.7 X 10-4 3.4 X 10·5 1.8 X lo-8 1.8 X 10-6 
211pt, 36.1 min 1.5 X 10-6 9.2 X 10'9 4.9 X lO•lO 2.9 X 10·5 

212pt, 10.6 hr 2.4 X 10·5 3.7 X 10·7 1.9 X lo-8 9.2 X 10·5 

214pt, 26.8 min 1.5 X 10-6 9.2 X 10·9 4.9 X lO•lO 1.5 X 10• 
mpo 6 x 10-5 sec 1.4 X lQ·13 5.1 X 10-16 2.7 X 10'17 4.7 X 10-8 

mpo 7.8 x 10-4 sec 2.9 X 10'12 1.4 X 10-14 7.6 X 10'16 8.7 X 10-8 
211p0 3.05 min 3 .0 X 10·7 1.4 X 1Q·9 7.6 X 10'11 0 
2311Pu 87.7 yr 2 .1 X 10·2 1.4 X 10'5 7.6 X 10-7 5.9 X lQ·7 

239f>u 24,400 yr 2.6 X 10·2 1.6 X 10'5 8.4 x lo-8 2.6 X 10·7 

2"0J>u 6,560yr 2.1 X 10'2 1.6 X 10·5 8.4 x lo-8 5.9 X lQ·7 

241Pu 14.4 yr 1.5 X 10-4 2.5 X 10·7 1.3 X lo-8 0 
22.!Jh 14 Rd SI'? x tn-4 '-t.!xl0-6 1 R x 10-7 ROx10·6 
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Table 4-25. Comparison of Radionuclide Relative Risks for Radionuclides 
of Concern at the S Plant Aggregate Area. Page :2 of 2 

Soil External 
Air Drinking Water Ingestion Exposure 

Unit Risl(b/ unit Risk°' in Unit Risk4' Unit Risk°' 
Radionuclide Half-Life in (pCi/m3)"1 (pCifL)"l in (pCifg)"l in (pCi/g)"l 

%1115Ra 1,600 yr 1.S x 10-' 6.1 X 10-6 3.2 X 10-7 4.1 X 10-6 

22IJu 5.75 yr 3 .4 X 10-4 5.1 X 10-6 2.7 X 10-7 5.6 X 10-13 

106Ru 1.0 yr 2.3 X 10-4 4.9 X t0·7 2.6 X lo-' 0 

Nse <65,000 yr na na na na 

msm 90 yr na na na na 

~r 28.5 yr 2.8 X t0•.! 1.7 X 10-6 8.9 X lo-' 0 

~c 213,000 yr 4.2 X 10-6 6.6 X 10_. 3 .5 X 10-9 3.4 X 10-lO 

=ni 18.72 d 2.5 X 10·' 2.5 X 10"7 1.3 x lo-' 6 .6 X 10-6 

~ 7,340 yr 3.9 X 10·2 2 .0 X 10-6 1.1 X 10-7 5 .8 X 10-.! 

2»Jb 77,000 yr 1.6 X 10·2 1.2 X 10-6 6.5 X lo-' 5 .9 X 10·7 

2J1Th 25.5 hr 2.5 X 10"7 2.0 X 10-1 1.1 X 10-9 1.1 X t0•.! 

233u 159,000 yr 1.4 X 10·2 7.2 X 10-6 3.8 X 10-7 3 .2 X t0·7 

234u 244,500 yr 1.4 X 10"2 7.2 X 10-6 3.8 X 10-7 5.6 X 10·7 

23su 7.0 X 10' yr 1.3 X 10"2 6.6 X 10-6 3.5 X 10-7 9.7 X t0•.! 

238u 4 .S x tc>9 yr 1.2 X 10·2 6.6 X 10-6 3.S x 10-7 4.S x 10·7 . . 
90y 64.1 hr 2.8 X 10-6 1.6 X 10·7 ~.6 X 10-9 0 

a1 Calculated from half-life and atomic weight. 
bl Excess cancer risk associated with lifetime exposure to 1 pCi/m3 c10·12 curies) per day in air 

(EPA 1991b). 
01 Excess cancer risk associated with lifetime exposure to 1 pCi (1012 curies) per day in 

drinking water (EPA 1991b). 
d/ Excess cancer risk associated with lifetime exposure to 1 pCi/g (1012 curies/g) per day in 

soil (EPA 1991b). 
e1 Excess cancer risk associated with lifetime exposure to surface soils containing 1 pCi/g of 

gamma-emitting radionuclides (EPA 1991 b). 
ri External radiation risk from 137mBa, a short-lived decay product of 137Cs. 

na No information available. 
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Table 4-26. Potential Chronic Human Health Effects of Chemicals 
Detected or Disposed of at S Plant Aggregate Area. Page 1 of 2 

Tumor Site 
Inhalation Route; 

Oral Route Non-carcinogenic 
[Weight of Evidence Chronic Health Effects 

Chemical Groupa1] Inhalation Route; Oral Route Reference 

INORGANIC 
CHEMICALS 

Aluminum 

Ammonium ion decreased pulmonary function; EPA 1991a 
degrades odor, taste of water 

Barium fetotoxicity; EPA 1991b 
increased blood pressure 

Boron NA; testicular lesions EPA 1991a 

Cadmium respiratory tract cancer; renal damage EPA 1991b 
[Bl]; NA 

Calcium 

Chloride 

Chromium lung [A] - Cr(VI) nasal mucosa atrophy; EPA 1991a 
only; NA hepatotoxicity 

Copper NA; gastrointestinal irritation EPA -i991b 

Fluoride NA; dental flurosis at high levels EPA 1991a 

Iron 

Lead [B2]b/; [B2] central nervous system (CNS) EPA 1991a 
effectsb1; 

CNS effects 

Magnesium 

Mercury neurotoxicity; kidney effects EPA 1991b 

Nickel respiratory tract [A]; cancer; reduced weight EPA 1991b 
NA 

Nitrate/Nitrite NA; methemoglobinemia in EPA 1991a 
infantsc/ 

Phosphate 

Potassium 

Silica 

Silver 
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Table 4-26. Potential Chronic Human Health Effects of Chemicals 
Detected or Disposed of at S Plant Aggregate Area. Page 2 of 2 

Tumor Site 
Inhalation Route; 

Oral Route Non-carcinogenic 
[Weight of Evidence Chronic Health Effects 

Chemical Groupa1] Inhalation Route; Oral Route Reference 

Sodium 

Sulfate 

Uranium (soluble NA; body weight loss, EPA 1991a 
salts) nephrotoxicity 

Zinc NA; anemia EPA 1991b 

ORGANIC 
CHEMICALS 

Acetone NA; kidney and liver effects EPA 1991a 

Carbon tetrachloride liver [B2] NA; liver lesions EPA 1991a 

Chloroform liver; kidney [B2] NA; liver lesions EPA 1991b 

Methylene chloride lung, liver [B2]; NA; liver toxicity EPA 1991a 
liver [B2] 

Methyl isobutyl ketone liver and kidney effects; EPA 1991b 
liver and kidney effects 

Toluene CNS effects, eye irritation; EPA 1991a 
change in liver and kidney weights 

Tributyl phosphate respiratory irritant; kidney damage NIOSH 1987 

a1 Weight of Evidence Groups for carcinogens: A - Human carcinogen (sufficient evidence of 
carcinogenicity in humans); B - Probable human carcinogen (Bl - Limited evidence of 
carcinogenicity in humans; B2 - Sufficient evidence of carcinogenicity in animals with 
inadequate or lack of data in humans); C - Possible human carcinogen (limited evidence of 
carcinogenicity in animals and inadequate or lack of human data); D - Not classifiable as to 
human carcinogenicity (inadequate or no evidence). 

b/ Lead is considered by EPA to have both neurotoxic and carcinogenic effects; however, no 
toxicity criteria are available for lead at the present time. 

ct Toxic effect is considered to occur from exposure to nitrite; nitrate can be converted to nitrite 
in the body by intestinal bacteria. 

NA = Information not available. 
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5.0 WASTE l\M..~AGEl\4ENT UNIT SCREF,NING POTENTIAL 
Foa 11m1AN HEAL111 u.n>AcT -m:::ltffl: -1~111rrJ.1tme.sas 

This preliminary qualitative evaluation of potential human health ffi19Jffiyµ;gpm.ijq@. 
concerns is intended to provide input to the S Plant Aggregate Area waste managemeniunit 
recommendation process (Section 9. 0). This process requires consideration of immediate B. 

health concerns related to individual waste management units and unplanned releases is as 
follows: 

• Contaminants of potential concern are identified for each exposure pathway that is 
likely to occur within the S Plant Aggregate Area. Selection of contaminants was 
discussed in Section 4.2. Contaminants of potential concern were selected from 
the list of candidate contaminants of potential concern presented in Table 4--l+-~! . 
This table includes contaminants that are likely to be present in the environment 
based on occurrence in the liquid process wastes that were discharged to soils , 
and also contaminants that have been detected in environmental samples within 
the aggregate area but have not been identified as components of S Plant 
Aggregate Area waste streams. 

• Exposure pathways potentially applicable to individual waste management units 
are identified based on the presence of the above contaminants of potential 
concern in wastes in the waste management units, consideration of known or 
suspected releases from those waste management units , and the physical and 
institutional controls affecting site-:wim::!rm~i!li• jiffii' access and use over the 
period of interest. The relationships ·between waste management units and 
exposure pathways are summarized in the conceptual model (Section 4.2). 

• Estimates of relative hazard derived for the S Plant aiggregate +,ea waste 
management units are identified using the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) Hazard Ranking System 
(HRS) , modified Hazard Ranking 5$ystem (mHRS) , surface radiation survey data, 
and by Westinghouse Hanford Environmental Protection Group scoring. Other 
indicators of relative hazard, such as rate of release of contaminants, irreversible 

WHC/SPLANT /9-l 6-92/03153A 

5-1 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
4, 

f5' 
16 
17. 
18 
19 
io 
21 
22 
23 
24 
5' 

26 
27 
28 ' 
29 
30 
31 
32 
33 
34 
35 
~6 
37 
38 
39 
40 
41 
42 

DOE/RL-91-60 
Draft B 

results of continuing residence of contaminants, etc., were not used because they 
generally require unit-specific data which are not available for most units. 

The human health concerns and various hazard ranking scores listed above are used to 
establish whether or not a ~qpJ(!Js considered a "high" priority. In the data evaluation 
process p~ijjii,im.!!$:~ggj!~ ;:Q; ·;;high" priority sites are evaluated for the potential 
implementatfon ofan intenm ·remedial action ~). "Low" priority sites are evaluated to 
determine what type of additional investigation ls -·necessary to establish a final remedy. 
Further detail is presented in Section 9.0. 

The data used for this human health evaluation are presented in the earlier sections of 
this report. The types of data that have been assessed include site µm.t ihistories and physical 
descriptions (Section 2.0), descriptions of the physical environment"ofihe study area 
(Section 3. 0), and a summary of the available chemical and radiological data for each waste 
management unit (Section 4.0). 

The quality and sufficiency of these data are assessed in Section 8. 0. This information 
is also used to identify pgfijptffiJ.Iy applicable or relevant and appropriate requirements 
~-il (Section 6.0). · ·· · 

5.1 CONCEPTUAL FRAMEWORK FOR RISK-BASED SCREENING 

The U.S. Environmental Protection Agency (EPA 1989b) considers a human exposure 
pathway to consist of four elements: (1) a source and mechanism for contaminant release, 
(2) a retention or transport medium ( or media), (3) a point of potential human contact, and 
( 4) an exposure route (e.g., ingestion) at the contact point. The probability of ffi; existence 
of a particular pathway is dependent upon the physical and institutional controls· affecting site 
W:lti:ffiiniiili:nf]iiii:!access and use. In the absence of -stte-E::access controls and other 
land use restrictions, the identified potential exposure pathways could all occur. For 
example, it could be hypothesized that an individual ij~ establish a residence within the 
boundaries of the S Plant Aggregate Area, disrupt the···soil surface and contact buried 
contamination, and drill a well and withdraw contaminated groundwater for drinking water 
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and crop irrigation. However, within the ~Ii i- to -W-f:ij-year period of interest associated 
with identification and prioritization of remedial actions -·within the S Plant Aggregate Area, 
unrestricted access and uncontrolled disruption of buried contaminants have a negligible 
probability of occurrence. 

For the purpose of ideotifying health hazards associated with S PlaRt Aggregate Area 
waste manngemeot uruts , and prioritizing remedintioo netioos for those uruts , an oecupntioonl 

iridusttild afea) While work activities are assumed to include occasional contact with surface 
~bfi~ : =· ff t ~ ; ; ;~=med that no contact with buried contaminants will take place without proper 
protective measures. 

Workers may be exposed via the following routes at the S Plant Aggregate Area: 

• Ingestion of surface soils 

• Inhalation of volatilized contaminants and resuspended particles 

• Direct dermal contact with surface soils 

• Direct exposure to radiation from surface soils and airborne resuspended 
particlesf: 

Since evaluation of migration in the saturated zone is not within the scope of a source 
iil~~n,:::mi:Jnfiiiimiil:~mmii!lAAMS), ingestion of or contact with groundwater were 
wif/not evaluated as exposure pathways. However, since migration of waste constituents 
-~ithin the saturated zone will be addressed in the 200 West Groundwater AMiS!!~g~~ 
1m::~tiiiilili! §l93,(!l lffill~ill§li), contaminants likely to migrate to the water table 
and waste management units that have a high potential to impact groundwater will be 
identified. 

5.2 POTENTIAL EXPOSURE SCENARIOS AND HUMAN HEALTH CONCERNS 

The routes by which a Hanford Site worker could potentially be exposed to 
contamination at the waste management units include ingestion, inhalation, direct contact 
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1 with soils , and direct exposure to radiation. To evaluate the potential for exposure at 
2 individual waste management unitsi it is necessary to have data available for surface soils , 
3 air, and radiation levels. Although samples have been collected from each of these media, 
4 only the surface radiation survey data (contamination levels and dose rate) are specific to 
5 individual wast_e management units. Therefore, only pathways associated with the surface 
6 radiological contamination and external dose rates can be evaluated with confidence at this 
7 time. Potential exposures by other pathways were evaluated based on available knowledge 
8 regarding contaminants disposed to the waste management units and the integrity of 
9 engineered barriers. 
10 
11 
12 5.2.1 External Exposure 
13 
1-4- External dose rate surveys, which are perfonned on a waste management unit basis, 
~5 were used as the measure of a unit ' s potential for impacting human health through direct 
16 external radiation exposure. The contaminants of potential concern for this pathway are the 
17 radionuclides that emit moderate to high energy penetrating gamma radiation. The measured 
~ dose rates at S Plant Aggregate Area waste management units are presented in Table 5-1 
19 from the available survey data. 
:Jt) 

21 For 4l)gQ of the ~ I!$ S Plant Aggregate Area waste management units , no radiation 
22 survey data are.available. ····For the remaining ~::al units that do have radiation survey data 
23 of some type, 21 were reported as having no contamination detected. 
2 
25 Westinghouse Hanford manual WHC-CM-4-10, Section 7 (WHC 1988b }gm) was used 
26 as the basis for setting one of the criteria used to identify waste management units that can be 
27 considered high priority sites. The manual indicates that waste management units with 
28 radition levels of 2 mrem/h be posted with "Radiation Area" signs and undergo access 
2 controls for the purpose of personnel protection. With the same objective in mind, the level 
30 of 2 mrem/h is recommended as one of the criteria for distinguishing high priority from 
31 lowef priority ~it~$ waste management ttnits. The 216 S 8 Trench, 216 S 172 Control 
32 Stmctttre, and tiie .. 218 W 7 Bttrittl Grottnd were the only waste management ttnits that 
33 exceeded the 2 mrem/h. In the instftflces where resttlts were reported in ttnits of mR/h 
34 (milliRoentgen/h) it was assttmed that l mR/h is equiYalent to l mrem/h.;lillN,g i! ifiM~ 
35 mtffiiii.ffln,1~:11t~::1 :11ii1i¼m::11111:::m::m~:i1I:~11:1121m1::~~ ~::::t»11~1::1ntsn!~: 
36 
37 High levels of radiation were reportedly associated with some of the unplanned releases 
38 that are listed in Table 5-1. However, many of these releases occurred in the early years of 
39 the Hanford Site and more recent survey data are not available. Some of the releases were 
40 reportedly remediated by removing contaminated soil for disposal in burial grounds, paving 
41 or covering the area with soil, or flushing the soil with water. The effectiveness of the 
42 various remediation measures is not known, and confirmatory survey measurements are not 
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1 available. Thus, with the exception of unplanned releases located within engineered waste 
2 units , which are routinely surveyed, information on the current radiological status of 
3 re mediated unplanned releases is deficient and is identified as a data gap in Section 8. 0 . 
4 
5 
6 5.2.2 Ingestion of Soil or Inhalation of Fugitive Dust 
7 
8 Radionuclides and nonradioactive contaminants of concern for the soil ingestion and 
9 fugitive dust inhalation pathways are those that are nonvolatile, persistent in surface soils, 

10 and have appreciable carcinogenic or toxic affects by ingestion or inhalation. However, little 
11 information is available to evaluate the levels of specific radionuclides or nonradioactive 
12 chemicals qq~ltMP-~ in surface soils. Surface radiological contamination surveys were 
13 performed ai .many ·otihe waste management units and provide measures of unit specific 
14 gross contamination levels. Available gross activity gp-jqgµ !i!survey data for the S 
15 Plant Aggregate Area waste management units are providecf hi°Tabie 5-1. 
16 
17 The Westinghouse Hanford Environmental Protection Group policies state that the 
18 presence of any smearable alpha constitutes a potential threat to human health and qualifies a 
19 waste management unit for a high remediation priority (Huckfeldt 19911). Waste 
20 management units that exhibit elevated alpha readings in radiological surveys can be 

1 presumed to have surface contamination, since alpha radiation cannot penetrate solids. 
2 

23 Westinghouse Hanford manual WHC CM 4_ 10 lf?lil£1!:1!rq,{f,flqq(WHC -l-9&8b!! ~!!~) 
24 was also used to set criteria for identifying waste management units that can be considered 
25 high remediation priority sites. The manual indicates that waste management units with a 
26 level of 100 cf/min fli QQQgiMrnffl){above background beta/gamma, and/or 20 e-{i.{j /min 
27 alpha, be posted with ,,-Surface "c::ontamination Area" signs and undergo access conirols for 
28 the purpose of personnel protection. With the same objective in mind, the levels of 100 
29 ct/min above background beta/gamma and 20 gj$Jmin alpha are recommended as two of the 
30 criteria for identifying high priority waste management units. For those ~ilgi.mij}survey 
31 readings that are in units of dis/min, a conversion was made to ~ j/min assuming°a survey 
32 detector efficiency of 1 O % . .. 
33 
34 It should be noted that these radiation readings may indicate transient conditions (e.g. , 
35 presence of contaminated vegetation) and that routine stabilization of surface contamination is 
36 carried out under the auspices of the Westinghouse Hanford Radiation Area Remedial Action 
37 -) pgrogram. 
38 
39 Units subject to collapse of containment structures pose a potential threat of exposure 
40 through release of contaminants to the surface. +hree!F:UPt. of the older cribs are open 
41 wooden structures that could fail catastrophically, which .. c,ould force contaminants from the 

42 buried cribl to the surface n :::1111:ililllrlnmtl Bflbs.!IB!JH!• tl i!iliil l!ifi tl rn 
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1 216-S-5 , 216-S-7, iol lillffl§t lijand 216-S-20 Qfigi all have a potential for collapse and are 
2 believed to contain di"spersah1e ··c·cmtaminants thai would exceed reporting requirements if 
3 released. 
4 
5 
6 5.2.3 Inhalation of Volatiles 
7 
8 As summarized in Section 4.1 , the distribution of volatile organics in soils is not well-
9 defined in the S Plant Aggregate Area. Although several semivolatile compounds, ·such as 
10 bromonaphthalene and ethylene diamine tetracetate have been disposed in the cribs, no 
11 information is available on whether these compounds are still available Piifit in the near 
12 surface soil column for transport to the soil surface. ······ ······· ······· 

13 
1 The primary volatile radionuclide of concern is tritium. Exposure to tritium (as 
1.5,... tritiated water vapor) and the potential for tritium release via radiolytic production of 
16 hydrogen from aqueous radioactive wastes is of concern. The mode of disposal of this 
1~7 material cannot be determined from available infonnation. 
18 ,.. 
19 
26 5.2.4 Migration to Groundwater 
21_ 
22 Risks that could potentially occur due to migration of contaminants in groundwater to 
23 existing or potential receptors will be addressed in the 200 West Groundwater Aggregate 
24 1 Area Mftllagement Study (AAMSI) and will not~ therefore; be discussed in the S Plant 
25 AAMSR Report. However, the potential for ind1.vidual unhs to impact groundwater has been 
26 discussed in Section 4.1. 
27.. I 

28 In addition to direct disposal of liquid wastes to the soil colttmn, one unit is suspected 
2 to be the souree of subsurface contammftllt migmtion. The sanitary crib is located about 
30 24 m (80 ft) west of the southwest comer of the 241 SX Tank Farm. Approximately 
31 22,600 L (161,200 gal) of liquid per day are said to be disposed of through the septic tank. 
32 There is thus a signifieftllt flux of water through the vadose zone beneath the site. If lateral 
33 migration from the Sanitary Crib has occurred, then it is possible that the septic tank 
34 discharges are remobilizmg contammation adsorbed onto the surface of soil particles. If this 
35 is the ease, then the septic system could be flushiHg contammated water mto the aquifer that 
36 is more thftll 100 times the reportable quftlltity ftlld quality stftlldards. 
37 
38 
39 5.3 ADDITIONAL SCREENING CRITERIA 
40 
41 In addition to determining human health concerns for a worker at each of the waste 
42 management units , previously developed site ranking criteria were investigated for the 
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purpose of setting priorities for waste management units and unplanned releases. These 
criteria are the CERCLA HRS scores (40 CPR 300) assigned during preliminary 
assessment/site inspection (PA/SI) activities performed for the Hanford Site (DO:Et~ 1988) , 
and the rankings assigned by the Westinghouse Hanford Environmental Protection .Group to 
prioritize sites needing remedial actions for radiological control (Huckfeldt 19911)-

Both of these ranking systems take into account some measure of hazard and . 
environmental mobility and are thus appropriate to consider for waste unit prioritization. 
The HRS iffini.I~iiffii evaluates units based on their relative risk, taking into account the 
fJOPU.l<t~i<:>r:i a.~ i,isi<:~' the .. heraard poteetial of the substaBees ~-i::11i~:::s§,~lm~~t ~el~!~ 
,a:@gµpijp~qgp lat the facility' the potential for contamination of the environment, the 
potential risk of fire and explosion, and the potential for injury jjji~y~:associated with 
humans or animals that come into contact with the waste managemeniurut inventory. The 
HRS isi~ thus; appropriate to consider for screening waste management units. 

The PA/SI screening was performed using the EPA's HRS and jftij mHRS. The HRS 
(40 CPR 300) is a site ranking methodology that was designed to determine whether sites 
should be placed on the CERCLA National Priority List (NPL) based on chemical 
contamination history. The EPA has established the criteria for placement on the NPL to be 

-~-~···•·!l!!a~~l.i 
mitij:J(DOEl that uses the basic methodology of the !11:i:llirml!il~::::~g!g)HRS; .... 
however, it more accurately predicts the impacts from radionuclides. The mHRS takes into 
account concentration, half-life, and other chemical-specific parameters that are not 
considered by the g:ffl HRS. The mHRS has not been accepted by EPA as a ranking system. 

Many of the S Plant Aggregate Area waste management units were ranked in the 
preliminary assessment/site inspection J.!1[$.J using both the HRS and mHRS. For those 
waste management units that were not ·.ranked in the preliminary assessment/site inspection 
I{?\0§1,, unit type and discharge history were evaluated in comparison with ranked units for 
the purpose of setting priorities. If a waste management unit that has been ranked exhibits 
similar characteristics (e.g. , construction, waste type, and volume) , the value for the ranked 
unit was applied to the unit without an HRS or mHRS score. If no ranked waste 
management units exhibit similar characteristics, then the unit was not ranked; however, a 
high or low score was determined qualitatively through evaluation of unit configuration and 
contamination history. 

Table 5-1 list~ the HRS and mHRS rankings, as well as scores that were assigned for 
unranked waste management units, based on their similarity to ranked units in terms of type, 
construction, and quantity of waste disposed. If no similar waste management units were 

WHC/SPLANT /9-16-92/03153A 

5-7 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17, 

18 
19 
20 
21 
22 
23 
2:l . 
25 
2·6 
2 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

DOE/RL-91-60 
Draft B 

available for comparison, the units were not ranked but were assigned a qualitative indicator 

iitiilllll'lllr;flEII,-~ 
For the HRS ranking, 10 units of the -'.78]$.'I S Plant Aggregate Area waste management 

units were given a score of 28.5 or greater. For•. the mHRS ranking, 9 units were given 
a score of 28 .5 or greater (all of which had HRS scores greater than 28.5). Ele'f•en;$,~yiij 
units received a qualitative ."high" score and ~ i; \J units received a qualitative "low '' score. 
Each of the units that received a qualitative "hig'fiii HRS and mHRS score (~twi }cribs, ~ (WQ 
ditches , ±-{w;gfa>0nds , ~qg;::an unplanned release), 3 control facilities , and the .. ·retention ......... . 
~ was.'given such ·"i···rating based on their discharge history of large quantities of 
hazardous materials that potentially could have been transported to the groundwater. The 

~r~;;;~~i~~~J~~~!~se Ei::if:41=ti~i1;llllii~~-!Et~liili1~' ::,~ 
~Jjyfij unplanned releases) were given that ranking because there is no known history of 
liquid hazardous material disposal that could affect groundwater beneath the S Plant 
Aggregate Area. :i:hreefQm!Esites did not receive a ranking, although investigated in the 
preliminary assessment/ she .. 'Inspection because of insufficient data. These were denoted as 
"ENS" according to the terminology used in tg'§jd:jy the preliminary assessment/site 

inspection !Pi ::Ml!iiti::::it:i:ingti!l:§.tl!::::• ilil:'@r\viµffilil:~1-

5.4 SUMMARY OF SCREENING RESULTS 

The screening process was used to sort ~ grµ§i :::as either high priority or low 
priority. Table 5-1 lists the S Plant Aggregate Area ·waste management units that exceeded 
one or more of the screening criteria identified in the preceding sections . In total, ~ lij 
units were identified as high priority. . ..... 

Radiation survey results (dose rate and/or contamination) were available for 4-l{!IJ of 

~~:~~ ~!:~::=ta~::~~:i;:t ~1~i.~ll.lf.t!~~!~44l~:::t~:: ~~:;°!~~~~~~t 
exceeded one or more of the criteria·c2 ·mrem/h, 100 ctfmui"'heta/gamma, and 20 ~ j~/min 
alpha). ·· ......... 

For the HRS scores, 10 waste management units were given scores of 28 .5 or greater. 
For the mHRS , 9 units received a score of 28.5 or greater. Elcwen;::$.~y~ijf units received 
qualitative "high" scores. Some of the sites µi)J$:.were designated as·····fugh··priority for 2 or 

;r.~~~.::~~ ~~:~;:t~e~;h
0

~Jo~~y~Z:~:~
1 ~;t~~~'fsS!~i!"l111lill1llf!! 
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1 assigned j Westinghouse Hanford Environmental Protection Group scores of 7 or greater. 
2 Scoring values of 9 and 10 were assigned to 216-S-1 and 216-S-2 Cribs, and 216-S-7 Crib, 
3 respectively . 
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Table 5-1. Hazard Ranking Scores for the S Plant Aggregate Area. Page 1 of 4 

Waste Management HRS mHRS Radiation Surveys Environmental High 
Unit Name ct/min dis/min mrem/h Protection Score Priority 

216-S-1&2 Cribs 55.36 57.73 3 ,500"1 NA NA 9 Yes 

216-S-5 Crib 47 .81 30.75 NC NA NC Yes 

216--S-6 Crib 47.81 42.14 NC NA NC Yes 

216-S-7 Crib 57.88 59.63 NC NA NC 10 Yes 

216--S-9 Crib 50.33 39.23 NC NA NC Yes 

216-S-13 Crib 1.45 1.45 NC NA NA No 

216-S-20 Crib 50.33 43 .70 NC NA NC Yes 

216-S-22 Crib 1.03 0.82 NC NA NC No 
t, 
0 

VI 
216-S-23 Crib 1.03 1.14 NC NA NC No t, t!! 

~ g, ~ I - Highbl Highbl NC NC Yes Pl 216--S-25 Crib NA 
t:d I.O -216-S-26 Crib Highbl Highbl NC NA NC Yes I 

~ 
216-S-3 French Drain 47.81 49.97 NC NA NA Yes 

216-S-l0P Pond Highbl Highbl NC NA NC Yes 

216--S-11 Pond 45.30 17.70 NC NA NC Yes 

216--S-15 Pond 1.03 0.71 2,oOO"' NA NA Yes 

216--S-16P Pond Highbl Highbl NA NA NA Yes 

216-S-17 Pond 47.81 42.14 1,000 NA NA Yes 

216-S-19 Pond Low"' Low"' NC NA NC No 

216-S-lOD Ditch Highb/ Highbl NC NA NC Yes 

216-S-16D Ditch 47.81 42.14 NC NA NC Yes 
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Table 5-1. Hazard Ranking Scores for the S Plant Aggregate Area. Page 2 of 4 

Waste Management HRS mHRS Radiation Surveys Environmental High 
Unit Name WMU Type Rating Rating ct/min dis/min mrem/h Protection Score Priority 

216-U-9 Ditch Highb/ Highb/ NA NA NA Yes 

216-S-8 Trench 2.07 2.29 NA NA NA No 

216-S-12 Trench 1.03 0.82 NC NC NC No 

216-S-1 4 Trench 1.03 0.71 NC NC NA No 

216-S-18 Trench Low01 Low01 NC NA NC No 

Tanks and A~sociated Drain Fieids 

2607-W6 Septic Tank & Tile Field Low01 Low01 NA NA NA No 

2607-WZ Septic Tanks (2) & Drain Field Low01 Low01 NA NA NA No 

8 Low01 Low01 NA NA NA No 
t, ~ 

Lil ~~ '""3 
I ,_. 

216-S-172 Control Structure Low01 Low01 NA NA NA No t:,:1 IC) 
er ,_. 

I 

2904-8-160 Control Structure Low01 Low01 5,000 NA NA Yes ~ 
2904-8-170 Control Structure Low01 Low01 <200 NA NA Yes 

2904-S-171 Control Structure Low01 Low01 <100 NA NA No 

207-S Retention Basin Low01 Low01 6,000 NA NA Yes 

207-SL Retention Basin Low01 Low01 NC NA NA No 

218-W-7 Burial Ground Low01 Low01 NA NA NA No 

218-W-9 Burial Ground Low01 Low01 2,500., NA NA Yes 
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Table 5-1. Hazard Ranking Scores for the S Plant Aggregate Area. Page 3 of 4 

Waste Management HRS mHRS Radiation Surveys Environmental High 
Unit Name WMU Type Rating Rating ct/min dis/min mrem/h Protection Score Priority 

...... u,;;11.~ed R~l~;;; ... 

UN-200-W-32 Unplanned Release Low01 Low01 3,000., NA NA Yes 

UN-200-W-34 Unplanned Release Highb/ Highb/ NA NA NA Yes 

UN-200-W-35 Unplanned Release Low01 Low01 NA NA NA No 

UN-200-W-41 Unplanned Release Low01 Low01 NA NA NA No 

UN-200-W-42 Unplanned Release 0.80 5,000 NA NA Yes 

UN-200-W-43 Unplanned Release 0.80 NA NA NA No 

UN-200-W-52 Unplanned Release Low01 Low01 NA NA NA No 
t, 

UN-200-W-56 Unplanned Release 1.00 NA NA NA No 0 
VI UN-200-W-61 Unplanned Release 1.00 NA NA NA No 

t, t!1 
~ ~~ I ..... UN-200-W-69 Unplanned Release Low01 Low01 NA NA NA No (") a, \0 ..... 

UN-200-W-83 Unplanned Release ENS NA NA NA No 
I 

~ 
UN-200-W-108 Unplanned Release Low01 Low01 NC NC NC No 

UN-200-W-109 Unplanned Release Low01 Low01 6,000 NA NA Yes 

UN-200-W-116 Unplanned Release Low01 Low01 NA NA NA No 
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Table 5-1. Hazard Ranking Scores for the S Plant Aggregate Area. 

Waste Management HRS mHRS Radiation Surveys 
Unit Name WMU Type Rating Rating ct/min dis/min 

UN-200-W-123 Unplanned Release Lowe/ Lowe/ NA NA 

UN-200-W-127 Unplanned Release Lowe/ Lowe/ NA NA 

UN-216-W-30 Unplanned Release Lowe/ Lowe/ 350 NA 

NA = No data available. 
NC = No contamination detected. 
ENS = Classification given in PA/SI when sufficient information was not available for scoring. 

a/ Beta/gamma measurement converted from dis/min to ct/min. 

mrem/h 

NA 

NA 

NA 

Page 4 of 4 

Environmental High 
Protection Score Priority 

- No 

- No 

- Yes 

bl A high value is given to those units for which no similarities to other ranked sites exist and a qualitative investigation indicates a "high" 
score. 

cl A low value is given to those units for which no similarities to other ranked sites exist and a qualitative investigation indicates a "low" 
score. 

WHC(SPLANT)/9-12-92/03153T 





1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

7 15 
16 
17 
18 
19 
20 

C"" 21 
22 
23 
24 ~· 25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 , 
41 
42 

DOE/RL-91-60 
Draft B 

6.0 IDENTIFICATION OF POTENTIALLY APPLICABLE OR RELEVANT 
AND APPROPRIATE REQUIREMENTS 

FOR THE 8 PLl ..... ~T AGGREGATE ARE1A.,. 

6.1 INTRODUCTION 

The Superfund Amendments and Reauthorization Act (SARA) of 1986 amended the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
reqtti:rn1g ~ql'iiiifiJthat all applicable or relevant and appropriate requirements (ARARs) be 
employed durutg implementation of a hazardous waste site cleanup. "Applicable" 
requirements are defined by the U.S. Environmental Protection Agency (EPA) in "CERCLA 
Compliance with Other Laws Manual" (OSWER Directive 9234.1-01, August 8, 1988) as: 

cleanup standards, standards of control, and other substantive environmental protection 
requirements, criteria, or limitations promulgated under federal or state law that 
specifically address a hazardous substance, pollutant, contaminant, remedial action, 
location, or other circumstance at a CERCLA site. 

A separate set of "relevant and appropriate" requirements that must be evaluated 
include: 

cleanup standards, standards of control, and other substantive environmental protection 
requirements, criteria, or limitations promulgated under federal or state law that while 
not "applicable" to a hazardous substance, pollutant, contaminant, remedial action, 
location, or other circumstance at a CERCLA site, address problems or situations 
sufficiently similar to those encountered at the CERCLA site that their use is well 
suited to the particular site. 

"To-be-Considered Materials" (TBCs) are nonpromulgated advisories or guidance 
issued by federal or state governments that are not legally binding and do not have the status 
of potential ARARs. However, in many circumstances, TBCs will be considered along with 
potential ARARs and may be used in determining the necessary level of cleanup for 
protection of health or the environment. 

The following sections identify potential ARARs to be used in developing and assessing 
various remedial action alternatives at the S Plant Aggregate Area. Specific requirements 
pertaining to hazardous and radiological waste management, remediation of contaminated 
soils, surface water protection, and air quality will be discussed. 

The potential ARARs focus on federal or state statutes, regulations, criteria, and 
guidelines. The specific types of potential ARARs evaluated include tiiiflilmi: 
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R~it.mit0ntaminant-specific ARARs are usually health or risk-based numerical 
values ""6i"" niethodologies that, when applied to site-specific conditions, result in the 
establishment of numerical contaminant values that are generally recognized by the regulatory 
agencies as allowable to protect human health and the environment. In the case of the S 
Plant Aggregate Area, lit~~- contaminant-specific poteetial ARARs address chemical 
constituents and/or radionucildes. The potential contaminant-specific ARARs that were 
evaluated for the S Plant Aggregate Area are discussed in Section 6.2. 

lffliitiW.,:Jwcation-specific ARARs are restrictions placed on the concentration of 
hazardous· suhstances, or the conduct of activities, solely because they occur in specific 
locations. The mt:Effl location-specific poteettal ARARs that were evaluated for the s 
Plant Aggregate Area are discussed in Section 6.3. 

gqtjµy)UJ !~tion-specific ARARs apply to particular remediation methods and 
technologies; and are evaluated during the detailed screening and evaluation of remediation 
alternatives. The potential action-specific ARARs that were evaluated for the S Plant 
Aggregate Area are discussed in Section 6.4. 

The TBC requirements are other federal and state criteria, advisories, and regulatory 
guidance that are not promulgated regulations, but are to be considered in evaluating 
alternatives. Potential TBCs include U.S. Department of Energy (DOE) Orders that carry 
out authority granted under the Atomic Energy Act. All DOE Orders are potentially 
applicable to operations at the S Plant Aggregate Area. Specific TBC requirements are 
discussed in Section 6.5. 

Potential contaminant- and location-specific ARARs will be refined during the 
n1111::meimi.• litI§fflly!~AAMS} process. Potential action-specific ARARs are 
briefly discussed in this section, and will be further evaluated upon final selection of 
remedial alternatives. The points at which these poteetial ARARs must be achieved and the 
timing of the ARARs evaluations are discussed in Sections 6.6 and 6.7, respectively. 
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6.2 CONT AMIN ANT-SPECIFIC REQUIREMENTS 

A contaminant-specific requirement sets concentration limits in various environmental 
media for specific hazardous substances, pollutants, or contaminants. Based on available 
information, some of the currently known or suspected contaminants that may be present in 
the S Plant Aggregate Area are outlined in Table 4-18. The currently identified potential 
federal and state contaminant-specific ARARs are summarized below. 

6.2.1 Federal Requirements 

Federal contaminant-specific requirements are specified in several statutes, codified in 
the U .S. Code (USC) , and promulgated in the Code of Federal Regulations (CFR), as 
follows: 

! ) : 6.2.1.1 Clean Water Act (~a:J.4$JJ.J)~$,J). Federal Water Quality Criteria 
(FWQC) (r:lQ~ l.?ll aredeveloped~nder the authority of the Clean Water Act 
(D.l)f:(tl: 11! JIIJJ to serve as guidelines to the states for determining 
receiving water quality· standards. Different FWQC are derived for protection of 
human health and protection of aquatic life. The human health FWQC are 

. further subdivided according to how people are expected to use the water (e.g . ., 
drinking the water versus consuming fish caught from the water). mffl SARA 
12l(d)(2) states that remedial actions shall attain FWQC where they are relevant 
and appropriate, taking into account the designated or potential use of the water, 
the media affected, the purpose of the criteria, and current information. Many 
more substances have FWQC than maximum contaminant levels (MCLs) issued 
under the Safe Drinking Water Act (§l'IJl; \: see discussion below) ; consequent! y, 
EPA and other state agencies rely on these criteria more than MCLs, even though 
these criteria can only be considered relevant and appropriate and not applicable. 

Thi FWQC would not be considered at th.I S Plant Aggregate Area, as no natural 
s~rlace water bodies exist in the s Plftftt Xggregate Area. The only existing man­
made surface water bodies at S Plant Aggregate Area are waste management 
units . 

l;i::~~~:i~: :s;~f~i!i~!~P!d=:1~~Ee~p: 
Washington apply MCLs as the standards for groundwater contaminants at 
CERCLA sites that could be used as drinking water sources. Groundwater 
contamination and application of MCLs as poteHtial ARARs are addressed under 
a separate AAMS specific to groundwater. 
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.. , :::::::~~~~i1). ~--~9~-~~~11ii;:&1~~-~IF~!1~!!~?!~a 
generation."aiict .. iraiisportat10o··of "hiizardo1is··waste·;·· and· waste management 
activities at facilities that treat, store, or dispose of hazardous wastes. Subtitle C 
(Hazardous Waste Management) mandates the creation of a cradle-to-grave 
management and permitting system for hazardous wastes. Jfflij RCRA defines 
hazardous wastes (IQlllF.Rl¾~l) as "solid wastes" (even though the waste is often 
liquid in physical form}" iiiat" may cause or significantly contribute to an increase 
in mortality or serious illness, or that poses a substantial hazard to human health 
or the environment when improperly managed. In Washington State, RCRA is 
implemented by EPA and the authorized state agency, the Washington State 
Department of Ecology (Ecology). 

RCRA is poteHtially applice:ble Of rele'1e:Ht e:Hd e:pproprie:te to the S Ple:Ht Aggrege:te 
Area:. The ex:teHsive peffflittiflg requiremeHts uHdef RCRA would on:ly apply toe: we:ste 
maHagemeHt unit that is aH ideHtified hazarom1s waste TSD facility , aHd to ha2:ard0Hs waste 
me:He:gemeHt e:cfr1ities the:t occuffed outside e:n e:rea of conta-mifle:tioH. If e: we:ste 
me:He:gemeHt Hnit is Hot e: RCRA TSD facility e:Hd if remedie:tioH OCC\ifS OH site, theH the 
RCRA peffflittiflg requiremeHts woHld Hot he:•1e to be se:tisfied. Howcwef, othef sHbstaHtive 
reqHiremeHts Hecessary to pmtect hHmaH health aHd the eHYironmeHt woHld coHstitl:lte 
potentie:l ARARs. 

Two key iiffipqi:J:Contaminant-specific ARARs have been adopted under the 
federal hazarcfous waste regulations: the Toxicity Characteristic Leaching 
Procedure (TCLP) designation limits promulgated under 40 CFR Part 261; and 
the hazardous waste land disposal restrictions ~~j for constituent 
concentrations promulgated under 40 CFR Part 268:· 

The TCLP designation limits define when a waste is hazardous , and are used to 
determine when more stringent management standards apply than would be 
applied to typical solid wastes. Thus, the TCLP lliiffl contaminant-specific 
ARARs can be used to determine when RCRA wasfo management standards may 
be required. The TCLP limits are presented in Table 6-1. 

WHC(SPLANT)/9-1 5-92/03136A 

6-4 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

..... 16 
17 
18 

..... 19 
20 

r. 21 
22 
23 

r- 24 

"" ' 25 
26 
27 

• 28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41

1 

42 

DOE/RL-91-60 
Draft B 

The lafld disposal restrictions pft~!are numerical limits derived by EPA by 
reviewing available technologies for treating hazardous wastes. Until a prohibited 
waste can meet the numerical limits, it can be prohibited from land disposal. 
Two sets of limits have been promulgated: limits for constituent concentrations 
in waste extract, which uses the TCLP test to obtain a leached sample of the 
waste; and limits for constituent concentrations in waste, which addresses the 

limits are presented in Table 6-1 (see Section 6.4.1~ for a further discussion on 
ffii applying the lllfl:d disposal restrietion limits). 

• } ;6.2.1.4 Clean Air Act ~!lililiii2HJ):. The Clean Air Act ~lliY:§f& :imlQ!J, 
establishes National Primary and Secondary Ambient Air Quality Standards 
(NAAQS) (40 CFR Part 50), National Emission Standards for Hazardous Air 
Pollutants (NESHAP)(40 CFR Part 61), and New Source Performance Standards 
(NSPS)(40 CFR Part 60). 

In general, new and modified stationary sources of air emissions must undergo a 
pre-construction review to determine whether the construction or modification of 
any source, such as a CERCLA remedial program, will interfere with attainment 
or maintenance of NAAQS or fail to II1eet other new source review requirements 
including NESHAPij and NSPS. However, the process applies only to "major" 
sources of air emissions (defined as emissions of 250 tons per year). The S Plant 
Aggregate Area would not constitute a major source. 

Section 112 of the Clean Air Act directs EPA to establish standards at the level 
that provides an ample margin of safety to protect the public health from 
hazardous air pollutants. The NESHAP standards for radionuclides are directly 
applicable to DOE facilities under Subpart H of Section 112 that establishes a 10 

m~tt:~:i.i(t;:~~:r:~:dmd=~~l:~~i::~h:o::ea!~!~~!~:iiil 
constmetion Of modifice.tion during remediation exceeds ti%,! pereent of the 
NESHAJ>j standard (0.1 mrem/yr), a report meeting the substantive requirements 
of an a~piication for approval of construction must be prepared. 
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3 Potential state contaminant-specific requirements are specified in several statutes, 
4 codified in the Revised Code of Washington (RCW) and promulgated in the Washington 
5 Administrative Code (WAC). 
6 
7 i t ]]6.2.2.1 Model Toxics Control Act ffl!Ml1Z9tl~alii:§lii.llll!9tltg:a-1m. 
8 The Model Toxics Control Act tM'ltffll1 !@.:{@¥(::zi¥lQiP:) (Ecology, 1991) 
9 authorized Ecology to adopt cleanup ·standards for .. remedlal actions at hazardous 
10 waste sites. These regulations are considered potential ARARs for soil, 
11 groundwater, and surface water cleanup actions. The processes for identifying, 
12 investigating, and cleaning up hazardous waste sites are defined and cleanup 
13 staRda:Fds !~y#,~~are set for groundwater, soil, surface water, and air in Chapter 
14 173-340 WAC. 
1 
16-. Under the Model Toxics Control Act ffl'tf.~ iregulations, cleanup standards may be 
17 established by one of three methods. w · N • 

fg" 

19 • J Method A may be used if a routine cleanup action, as defined in WAC 
20 173-340-200, is being conducted at the site or relatively few hazardous 

1 substances are involved for which cleanup standards have been specified by 
22 Tables 1, 2, or 3 of WAC 173-340-720through-745. 
23 

'"' 24 • J Under Method B, a risk level of 10-6 is established and a risk calculation 
2-5 , based on contaminants present is determined. 
26 
ti • J Method C cleanup standards represent concentrations that are protective of 
28 human health and the environment for specified site uses. Method C 
29 cleanup standards may be established where it can be demonstrated that 
30 such standards comply with applicable state and federal laws, that all 
31 practical methods of treatment are used, that institutional controls are 
32 implemented, and that one of the following conditions exist: [ (l) Method A 
33 · or B standards are below background concentrations; (2) Method A or 
34 Method B results in a significantly greater threat to human health or the 
35 environment; (3) Method A or Method B standards are below technically 
36 possible concentrations, or (4) the site is defined as an industrial site for 
37 purposes of soil remediation. 
38 
39 Table 1 of Method A addresses groundwater, so it is not considered to be an 
40 ARAR for Um S Plant Aggregate Area (groundwater will be addressed in the 200 
41 West Groundwater i ii~:::~ ImmlffiW!( 11,jy ~pg!,~ [.AAMSI{] 
42 fel}Oft) . Table 2 of Method A is intended for non-industrial site soil cleanups, 

WHC(SPLANT)/9-15-92/03 136A 

6-6 



1 
2 
3 
4 . 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
~2 
23 ,... 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 , 
41 
42 

DOE/RL-91-60 
Draft B 

and Table 3 of Method A is intended for industrial site soil cleanups. Method A 
industrial soil cleanup standards for preliminary contaminants of concern are 
provided as potential ARARs in Table 6-1. 

In addition to Method A, Method B and Method C cleanup standards may also be 
considered potential ARARs for the S Plant Aggregate Area. Method B and 
Method C cleanup standards can be calculated on a case-by-case basis in concert 
with Ecology. Method Band Method C should be used where Method A 
standards do not exist or cannot be met, or where routine cleanup actions cannot 
be implemented at a specific waste management unit. 

! .. ? 6.2.2.2 State Hazardous Waste Management Act and Dangerous Waste 
Regulations (§fmffllll7i t~9.l :r'\¥.IW.:). The State of Washington is a RCRA­
authorized state Ior hazardous ·waste.inanagement, and has developed state­
specific hazardous waste regulations under the authority of the State Hazardous 
Waste Management Act. Generally, state hazardous waste regulations Mil 
fitltJPI) parallel the federal regulations. The state definition of a hazardous 
wasi(tincoiporates the EPA designation of hazardous waste that is based on the 
compound being specifically listed as hazardous, or on the waste exhibiting the 
properties of reactivity, ignitability, corrosivity, or toxicity as determined by the 
TCLP. 

In addition, Washington State identifies other waste as hazardous. Three unique 
criteria are established: toxic dangerous waste; persistent dangerous waste; and 
carcinogenic dangerous waste. These additional designation criteria may be 
imposed by Ecology as potential ARARs, for puiposes of determining acceptable 
cleanup standards and appropriate waste management standards. 

•f ' ::6.2.2.3 Ambient Air Quality Standards and Emission Limits for 
Radionuclides (Chapter 173-480 WAC). These Ecology ambient air quality 
standards specify maximum accumulated dose limits to members of the public. 

-f-• i• 
i ]i 1! 6.2.2.4 Monitoring and Enforcement of Air Quality and Emission Standards 

.··for Radionuclides (Wi"...:C l ~intiiiiii246-247 \11'.il>- These peffllittifl.g 
requiremeRtS ~-4~ by ihe.\Vashlngton State Department of Health ~#ffl~lj) 
adopt the Ecology siandards for maximum accumulated dose limits to members of 

the public. iPii!ill :Hli:ffisllil I~ mlxi'!ffl ii '111:l~tl!Zi~A(I)~ 
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~ ! !~-2.2.5 Controls for New Sources of Toxic Air Pollutants (Chapter 173-460 
WAC). In accordance with regulations recently promulgated by Ecology in 
Chapter 173-460 WAC, any new emission source will be subject to Toxic Air 
Pollutant emission standards. The regulations establish allowable ambient source 
impact levels (ASILs) for hundreds of organic and inorganic compounds. 
Ecology 's ASILs may constitute potential ARARs for cleanup activities that have 
a potential to affect air. 1:ffll!\ASILs for preliminary contaminants of concern are 
provided in Table 6-1. 

i FF '''6 2 2 6 Water Quality Standards Washington State has promulgated van·ous :,:::::::::::::::::::,/{ . . . . 
w w. numerical standards related to surface water and groundwater contaminants. 

These are included principally in the following regulations: 

Public Water Supplies (Chapter 248-54 WAC). This regulation 
establishes drinking water standards for public water supplies. The 
standards essentially parallel the federal drinking water standards (40 CFR 
Parts 141 and 143) . 

:r~;s~~~!~ ~~~~;~rc~:;;;d 1~~~~~ ~ , ~ ~l~~~;~l~:~tate 
establishes contaminant s"iandards for protecting existing and future 
beneficial uses of groundwater through the reduction or elimination of the 
discharge of contaminants to the state's groundwater. 

•t Water Quality Standards for Surface Waters of the State of Washington 
( Chapter 173-201 WAC and Proposed Chapteri 173-203t!:lal:::173-201A 
WAC). Ecology has adopted numerical ambient water quality criteria for six 
conventional pollutant parameters for 't'ftfiOtts surface water classes (WAC 173 
201 045)~1i[~1,/l;Ui~]l111:~mlt&g~t~I: (1) fecal coliform bacteria; (2) 
dissolved oxygen; (3) total dissolved gas; (4) temperature; (5) pH; and (6) 
turbidity. In addition, toxic, radioactive, or deleterious material concentrations 
shall be below those of public health significance or which may cause acute or 
chronic toxic conditions to the aquatic environment or which may adversely affect 
any water use. Numerical criteria currently exist for a limited number of toxic 
substances (WAC 173-201-047). Ecology has initiated rulemaking to modify and 
incorporate additional numerical criteria for toxic substtmees ftftd for radioactive 
6.&.~t~~ees, S~mmii~i!! and to reclassify certain waters of the state l !:i@~!i~!\i:~ :gf 
:::::::::::::::::::;:;::::::: 

Under the state Water Quality Standards, the criteria and classifications do not 
apply inside an authorized mixing gffiffigqJzone surrounding a wastewater 
discharge. In defining mixing ,~~!J,9£iR! :zones, Ecology generally follows 
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guidelines contained in "Criteria for Sewage Works Design." Although water 
quality standards can be exceeded inside the mixing gµ~!,~9n :zone, state 
regulations will not pennit discharges that cause mortalities of fish or shellfish 
within the zone or that diminish aesthetic values. 

These water quality staHdards do Rot co0stirute ARARs for purposes of 
estttblisk:iftg cleanup standards for the S PlB:Ht Aggregate Area:. Groundwater is 
~~i.tl~Jyffl:::1 :addressed tmder a: separate srudy ffl:::~!~::!m~~:st9!~~~#,;t 
~§Im which pertinent groundwater-related potential ARARs will be 
covered. No surface water bodies exist within the S Plant Aggregate Area, so 
there will be no need to achieve ambient water quality standards during 
remediation activities. 

The numerical water quality standards cited above may become potential ARARs 
if selected remedial actions could result in discharges to groundwater or surface 
water (e.g. , if treated wastewaters are discharged to the soil column or the 
Columbia River). Determining appropriate standards for such discharges will 
depend on the type of remediation performed and will have to be established on a 
case-by-case basis as remedial actions are defined. 

, ::::::::~:!6.2.3 National Pollutant Discharge Elimination System (Chapter 173 220 
. ··w!...:C &ltd 40 CFR P-ert 122) and Water Quality Standards .Ulffl:i ~lm~~ i 

\!1¢.f l.7.ltJ;f)fajpl g ::1F1: JIJ); National Pollutant Discharge·· Elimination 
s·y-stem (NPDES)reg~iations govem point source discharges into navigable 
waters. Limits on the concentrations of contaminants and volumetric flowrates 
that may be discharged are determined on a case-by-case basis and permitted 
under this program. No point source discharges have been identified. The EPA 
implements this program in Washington State for federal facilities; however, 
assumption of the NPDES program by the state is likely within five years. 

6.3 LOCATION-SPECIFIC REQUIREMENTS 

IAt~n~~l :~cation-specific ARARs are restrictions placed on the concentration of 
hazardous .substances or the conduct of activities solely because they are in specific locations. 
Some examples of special locations include floodplains , wetlands, historic places, and 
sensitive ecosystems or habitats. 
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1 Table 6-2 lists various location-specific standards and indicates which of these may be 
2 potential ARARs. Potential ARARs have been identified as follows: 
3 
4 
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• 

• 

Floodplains. Requirements for protecting floodplains are not ARARs for 

i1~i•B1~:IH••1B111~- iti~.!i1tii•mi;. 'd! ~~!!'!!!fr~•••1i 
actions selected for cleanup may require projects in or near floodplains (e.g. , 
construction of a treatment facility outfall at the Columbia River). In such cases, 
location-specific floodplain requirements may be potential ARARs. 

Wetlands, Shorelines, and Rivers and Streams. Requirements related to 
wetlands, shorelines, and rivers and streams are not ARARs for activities 
conducted within the S Plant Aggregate Area. However, remedial actions 
selected for cleanup may require projects on a shoreline or wetland, or discharges 
to wetlands (e.g., construction of a treatment facility outfall at the Columbia 
River). In such cases, location-specific shoreline and wetlands requirements may 
be potential ARARs. 

Threatened and Endangered Species Habitats. As discussed in Section 3.6, 
various threatened and endangered species inhabit portions of the Hanford Site 
and may occur in the S Plant Aggregate Area (American peregrine falcon , bald 
eagle, white pelican, and sandhill crane). Therefore, critical habitat protection 
for these species would constitute a potential ARAR. 

• Wild and Scenic Rivers. The Columbia River Hanford Reach is currently 
undergoing study pursuant to the federal Wild and Scenic Rivers Act. Pending 
results of this study, actions that may impact the Hanford Reach may be 
restricted. This requirement would not be an ARAR for remedial activities 
within the S Plant Aggregate Area. However, Wild and Scenic Rivers Act 
requirements may be potential ARARs for actions taken as a result of S Plant 
IJ!Biti Im cleanup efforts that could affect the Hanford Reach. 

6.4 ACTION-SPECIFIC REQUIREMENTS 

lli.i.tffilJi.Action-specific ARARs are requirements that are triggered by specific 
remedial.actions at the site. These remedial actions will not be fully defined until a remedial 
approach has been selected. However, the universe of Pii.i.tffi! action-specific ARARs 
defined by a preliminary screening of potential remediaf°iction "alternatives will help focus 
the selection process. Potential action-specific ARARs are outlined below. (Note that 
1m#:v~ffl! contaminant- and pg~#:~ml location-specific potential ARARs discussed above will 
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1 also include provisions for lffiitl action-specific potenti!il ARARs to be applied once the 
2 remedial action is selected.) ············ ···· 
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5 6.4.1 Federal Requirements 
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i [ 6.4.1.1 Comprehensive Environmental Response, Compensation, and 
Liability Act J4JgS,l !!lffll). l:b.i}CERCLA and regulations adopted pursuant to 
CERCLA contained °ln .. the.}Jationaf·contingency Plan ( 40 CFR Part 300) include 
selection criteria for remedial actions. Under the criteria, excavation and off-site 
land disposal options are least favored when onsite treatment options are 
available. Emphasis is placed on alternatives that permanently treat or 
immobilize contamination. Selected alternatives must be protective of human 
health and the environment, which implies that federal and state ARARs be met. 
However, a remedy may be selected that does not meet all potential ARARs if 
the requirement is technically impractical, if its implementation would produce a 
greater risk to human health or the environment, if an equivalent level of 
protection can otherwise be provided, if state standards are inconsistently applied, 
or if the remedy is only part of a complete remedial action which attains potenti!il 
ARARs. 

~ CERCLA gives state cleanup standards essentially equal importance as 
federal standards in guiding cleanup measures in cases where state standards are 
more stringent. State standards pertain only if they are generally applicable, were 
passed through formal means, were adopted on the basis of hydrologic , geologic, 
or other pertinent considerations, and do not preclude the option of land disposal 
by a state wide ban. Most importantly, CERCLA provides that cleanup of a site 
must ensure that public health and the environment are protected. Selected 
remedies should meet all potential ARARs, but issues such as cost-effectiveness 
must be weighed in the selection process. 

t ) ;::;6.4.1.2 Resource Conservation and Recovery Act (f.;il$rJ!~J.~i4Q~ffl)E) 
. 11:1111. Bi :RCRA ~ttil§:i •e~ll~ and regulations"adopted pursuant to RCRA] 

describe numerous action-specific requirements that may be potential ARARs for 
cleanup activities. The primary regulations are promulgated under 40 CFR 

;mrii1i •• i.llillllt~m~l~i~~iii~llllllllP.!f!clude 
such action-specific requirements as (ql9Wl 

..; Packaging, labeling, placarding, and manifesting of offsite waste shipments-;-
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• J Inspecting waste management areas to ensure proper performance and safe 
conditionst 

..; Preparation of plans and procedures to train personnel and respond to 
emergencies-;-

...J Management standards for containers, tanks, incinerators, and treatment 
units-;-

• J Design and performance standards for land disposal facilitiest-a00 

• i Groundwater monitoring system design and performance. 

Many of these requirements will depend on the particular remediation activity 
undertaken, and will have to be identified as remediation proceeds. 

One key m !!P.f potential area of action-specific RCRA ARARs Me-j~ :the 40 
CFR Part .. 2°68 .. laHd disposal restrietioHs JR.Ill- In addition to the contaminant­
specific constituent. concentration limits established in the laHd disposal 
restrictiOHS nll ~:{as previously discussed in Section 6.2~), EPA has identified 
best demonstrated available treatment technologies (BDATs) for various waste 
streams. li\EPA could require the use of BDATs prior to allowing land 
disposal of wastes generated during remediation. OOII IEPA' s imposition of the 
land disposal restrictioHs ~ l§i. :!and BDAT requirements will depend on various 
factors . · ········ 

Applicability to CERCLA actions is based on determinations of waste 
"placement/disposal" during a remediation action. According to OSWER 
Directive 9347.3-0SFS , EPA concludes that Congress did not intend in situ 
consolidation, remediations, or improvement of structural stability to constitute 
placement or disposal. Placement or disposal would be considered to occur if: 

• J Wastes from different units are consolidated into one unit (other than a land 
disposal unit within an area of contamination)t 

.W. Waste is removed and treated outside a unit and redeposited into the same 
or another unit ( other than a land disposal unit within an area of 
contamination)t-ef 

• f Waste is picked up from a _unit and treated within the area of contamination 
in an incinerator, surface impoundment, or tank and then redeposited into 
the unit (except for in situ treatment). 
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Consequently, the requirement to use BOAT would not apply under the -lftft6 
disposal restrictions fiml: :standards unless placement or disposal had occurred. 
However, remediation actions involving excavation and treatment could trigger 
the requirements to use BOAT for wastes subject to the land disposal restrictions 
Mftl,1:standards. In addition, the agencies could consider BOAT technologies to 
be relevant and appropriate when developing and evaluating potential remediation 
technologies. 

Two additional components of the lB:Hd disposal restrictions E,l;Jprogram should 
be considered with regard to an excavate and treat remedial acdon. First, a 
national capacity variance was issued by EPA for contaminated soil and debris for 
a two-year period ending May 8, 1992 (54 FR 26640). Second, a series of 
variances and exemptions may be applied under an excavate and treat scenario. 
These include fflittflil wii: 
.;· A no-migration petition~ 

.e4 A case-by-case extension to an effective dat~ 

• P. A treatability variance-;-ftflEI 

.e4 Mixed waste provisions of a federal Facilities Compliance Act (when 
enacted). 

The applicability and relevance of each of these options will vary based on the 
specific details of a S Plant Aggregate Area excavate and treat option. An 
analysis of these variances can be developed once engineering data on the option 
becomes available. 

The effect of the 19.fld disposal restrictions m.:g::program on mixed waste 
management is significant. Currently, limfiecfiechnologies are available for 
effective treatment of these waste streams and no commercially available 
treatment facilities exist except for liquid scintillation counting fluids used for 
laboratory analysis and testing. The EPA recognized that inadequate capacity 
exists and issued a national capacity variance until May 8, 1992, to allow for the 
development of such treatment capacity. 

Lack of treatment and disposal capacity also presents implications for storage of 
these materials. Under 40 CFR 268.50, mixed wastes subject to lftftd disposal 
restrictions m:ti) nay be stored for up to one year. Beyond one year, the 
owner/operator .. has the burden of proving such storage is for accumulating 
sufficient quantities for treatment. On August 29, 1991 , EPA issued a mixed 
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waste storage enforcement policy providing some relief from this provision for 
generators of small volumes of mixed wastes. However, the policy was limited 
to facilities generating less than 28 m3 (1,000 ft3) of land disposal-prohibited 
waste per year. Congress is considering amendments to RCRA postponing the 
storage prohibition for another five years; however, final action on these 
amendments has not occurred. 

1
·•····················~·1!!·~,;~:a~e~(gmm•tt~1lltl~lif~~d~e~:;a:~:1°!:1~~r~~:~;~::te 

available treatment .tecfuiofogies.ffiill°pnor to discharging contaminants to 
surface waters. Di•:•NPDES requirements would not be ARARs for actions 
conducted only within the S Plant Aggregate Area. However, NPDES 
requirements could constitute potential ARARs for cleanup actions which would 
result in discharge of treated wastewaters to the Columbia River, and associated 
treatment systems could be required to utilize best o.vo.ilo.ble treatment 
technologies Iii-

6.4.2 State of Washington Requirements 

i •]]6.4.2.1 Hazardous Waste Management m¥\f#. .. !J/ffl~~). As discussed in 
.. Section P:~¾~~ 6.4.1.2, there are various requrrements·· adcfressing the management 

of hazardous · wastes that may be potential action-specific ARARs. Pertinent 
VI ~shin~o~ r~gulations appear in Chapter 173-303 WAC {Bl:•!fi!Ii!!l:Ut!::J§f 
1m11=101~•tli) and generally parallel federal management standards. 
Determination of potential ARARs will be on a case-by-case basis as cleanup 
actions proceed. 

• = ·••rn:••··•(;.4.2.2 Solid Waste Management :o.11~••mrmf-lBl- Washington State 
. regulations describe management standaids .Joi".solid.waste in Chapter 173-304 
WAC (qij~f?Mffl••liffiiliilr\lllt•xQ}fj$). Some of these management standards 
may be .. potentiafARJ\Rs fo!° .. disposal·ofCieanup wastes within the S Plant 
Aggregate Area. Solid waste standards include such requirements as ~ 
fillwli= .w ..... 
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..; Inspecting waste management areas to ensure proper performance and safe 
conditionst 

..; Management standards for incinerators and treatment units-;-

.; Design and performance standards for landfillst--aftEI 

-e# Groundwater monitoring system design and performance. 

Many of these requirements will depend on the particular remediation activity 
undertaken, and will have to be identified as remediation proceeds. 

• J Jl ti.4.2 .3 Water Quality Management. Chapter 90.48 RCW, the Washington 
State Water Pollution Control Act (l;• ,i;J, requires use of all known, available, 
and reasonable treatment technologfos]B.eWJ for treating contaminants prior 
to discharge to waters of the state. Implementing regulations appear principally 
at Chapters 173-216, 173-220, and 173-240 WAC. 

The Water Pollution Control Aet 1Ml U9:l:J:requirements for groundwater could be 
potential ARARs for actions conduc"ied \vJ.thin the S Plant Aggregate Area if such 

. actions would result in discharge of liquid contaminants to the soil column. In_ 
this event, Ecology mar-w©.m{Urequire use of all known, ayfl:ilable, 8:fld 
reasonable treatment technologies B.ell:to treat the liquid discharges prior to 
soil disposal. 

The Water Pollution Control Act }¥1¢1:Jirequirements for surface water would 
not be ARARs for actions conducted .. only within the S Plant Aggregate Area. 
However, these requirements could mffin.Pi»Y constitute potential ARARs for 
cleanup actions which 1=~iMwould resuif ffi discharge of treated wastewaters to the 
Columbia River and associated treatment systems could be required to 
demonstrate they meet all known, a,·nilable, 8:fld rensonable treatment 
technologies B.el-

l li!)]:JJ6.4.l.4 Air Quality Management m1m::z~±M~-1m::~li liilBl:ei~li 
ilriil• 2il:s!lfi.:1m:11tI!Rlll!li:2ill !t!Fhe Toxic Air PollutnHtMI regulations 
for new air emission sources, promulgated in Chapter 173-460 WAC , require use 
of best available control technology for air toxics <!ti/ill- The Toxic Air 
Pollutftftqqij regulations may be potential ARARs for."deanup-actions at the S 
Plant Aggregate Area that could result in emissions of toxic contaminants to the 
air. Ecology may require the use of best available control technology for air 
toxics , l tli• :::to treat such air emissions. 
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6.5 OTHER CRITERIA AND GUIDANCE TO BE CONSIDERED 

In addition to the potential ARARs presented, other federal and state criteria, _ 
advisories, guidance, and similar materials are "to be considered" (TBC) in determining the 
appropriate degree of remediation for the S Plant Aggregate Area. A myriad of resources 
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may be potentially evaluated. The following represents an initial assessment of pertinent 
TBC provisions. 

6.5.1 Health Advisories 

The EPA Office of Drinking Water publishes advisories identifying contaminants for 
which health advisories have been issued. 

6.5.2 International Commission of Radiation Protection/National Council on Radiation 
Protection 

The International Commission of Radiation Protection and the National Council on 
Radiation Protection have a guidance standard of 100 mrem/yr whole body dose of gamma 
radiation. These organizations also issue recommendations on other areas of interest 
regarding radiation protection. 

6.5.3 ~ llili,Eiil,Et• mn:BiiiifProposed Corrective Actions for Solid 
Waste Management Units 

In the July 27, 1990, federal register (55 FR 30798) , EPA published proposed 
regulations for performing corrective actions (cleanup activities) at solid waste management 
units associated with RCRA facilities. The proposed 40 CFR Part 264 Subpart S include 
requirements that would be TBCs for determining an appropriate level of cleanup at the S 
Plant Aggregate Area. In particular, EPA included an appendix, "Appendix A - Examples of 
Concentrations Meeting Criteria for Action Levels", which presented recommended 
contaminant concentrations warranting corrective action. These contaminant-specific TBCs 
are included in Table 6-1 for the preliminary contaminants of concern. 

6.5.4 DOE 1 ~11111\~!! :l~tlt:Standards for Radiation Protection 

A number of DOE Orders exist which could be TBCs. DOE Orders that establish 
potential contaminant-specific or action-specific standards for the remediation of radioactive 
wastes and materials are discussed below. 

ii 6.5.4.1 DOE Order 5400.5 - DOE Standards for Radiation Protection of the 
Public and Environment. DOE Order 5400.5 establishes the requirements for 
DOE facilities to protect the environment and human health from radiation 
including soil and air contamination. The purpose of the Order is to establish 
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standards and requirements for operations of the DOE and DOE contractors with 
respect to protection of members of the public and the environment against undue 
risk from radiation. 

The Order mandates that the exposure to members of the public from a radiation 
source as a consequence of routine activities shall not exceed 100 l'lmt-Yf. mrem 
from all exposure sources due to routine DOE activities. In accordance with the 
Clean Air Act, exposures resulting from airborne emissions shall not exceed 10 
mremlir to the maximally exposed individual at the facility boundary. DOE Order 
5400.5 provides Derived Concentration Guide rail values for releases of 
radionuclides into the air or water. Deri¥ed co·He·eHtmtion Guide The.::aco values 

•:•:-:•:•:•:•:•:•:•:-:•:-:•:•:-:-:-:,:-:-:-:-:-:,:-:-:, 

are calculated so that, under conditions of continuous exposure, an individual would 
receive an effective dose equivalent of 100 mrem/year. Because dispersion in air or 
water is not accounted for in the mml Deri,•ed Coneentration Guide, actual exposures 
of maximally exposed individuals··1n ·u·nrestricted areas are considerably below the 100 
mrem/year level. 

Jmi :!DOE Order 5400.5 also provides for establishment of soil cleanup levels through 
a site-specific pathway analysis such as the allowable residual contamination level 
method. The calculation of allowable residual contamination level values for 
radionuclides is dependent on the physical characteristics of the site, the radiation 
dose limit determined to be acceptable, and the scenarios of human exposure judged 
to be possible and to result in the upper-bound exposure. 

t]: f;.S.4.2 DOE Order 5820.2A - Radioactive Waste Management. D,~:!:DOE 
Order 5820.2A applies to all DOE contractors and subcontractors performing will 
exert all reasonable effort work that involves management of waste containing 
radioactivity. This Order requires that wastes be managed in a manner that 
assures protection of the health and safety of the public, operating personnel, and 
the environment. '.J.b.ij)DOE Order 5820.2A establishes requirements for 
management of high=ievel, transuranic rm:m, and low-level wastes as well as 
wastes containing naturally occurring or ."acceierator produced radioactive 
material, and for decommissioning of facilities. The requirements applicable to 
the S Plant Aggregate Area remediation activities include those related to 
tntnsumnic mJI waste and low-level radioactive waste. These are summarized 
below. 

;:; 6.5.4.2.1 Management of Transuranic Waste. The Tntnsumnic •m waste 
resulting from the S Plant Aggregate Area remedial action must be managed to 
protect the public and worker health and safety, and the environment, and 
performed in compliance with applicable radiation protection standards and 
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environmental regulations. Practical and cost-effective methods must be used to 
reduce the volume and toxicity of traHSHranic mm waste. 

~ TransHmnic D~ :aru::: waste must be certified in compliance with the Waste 
Isolation Piloi Piani -(WIPP) Acceptance Criteria, placed in interim storage, if 
required, and sent to the WIPP. Any wf{§ traRsHran.ic waste that the DOE has 
determined, with the concurrence of the EPA Administrator, does not need the 
degree of isolation provided by a geologic repository or RY tfftHSHmnic waste 
that cannot be certified or otherwise approved for acceptance·· at the WIPP must 
be disposed of by alternative methods. Alternative disposal methods must be 
approved by DOE Headquarters and comply with NEPA requirements and 
EP Al state regulations. 

W 6.5.4.2.2 Management of Low-Level Radioactive Waste. The requirements 
for management of low-level radioactive waste presented in DOE Order 5820.2A 
are relevant to the remedial alternative of removal and disposal of S Plant 
Aggregate Area wastes. Performance objectives for this option shall ensure that 
external exposure to the radioactive material released into surface water, 
groundwater, soil, plants, and animals does not result in an effective dose greater 
than 25 mrem/yr to the public. Releases to the environment shall be at levels as 
low as reasonably achievable. An inadvertent intruder after the institutional 
control period of 100 years is not to exceed 100 mrem/yr for continuous exposure 
or 500 mrem for a single acute exposure. A performance assessment is to be 
prepared to demonstrate compliance with the above performance objectives. 

Other requirements under DOE Order 5820.2A which may affect remediation of 
the S Plant Aggregate Area include waste volume minimization, waste 
characterization, waste acceptance criteria, waste treatment, and shipment. The 
low-level radioactive waste may be stored by appropriate methods prior to 
disposal to achieve the performance objectives discussed above. Disposal site 
selection, closure/post-closure, and monitoring requirements are also discussed in 
this Order. 

6.6 POINT OF APPLICABILITY 

A significant factor in the evaluation of remedial alternatives for the S Plant Aggregate 
Area will be the determination of the point at which compliance with identified ARARs must 
be achieved (i.e., the point of a specific ARAR' s applicability). These points of applicability 
are the boundaries at which the effectiveness of a particular remedial alternative will be 
assessed. 
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For most individual radioactive species transported by either water or air, Ecology and 
Health standards generally require compliance at the boundaries of the Hanford Site (j~ g{~ 
G.1®.!ni.Aiilit.i!~µqp; !P.~l{JJ. The assumed point of compliance for radioactive spedes is 
the .pofui\vhere ··a ·memberofthe public would have unrestricted access to live and conduct 
business, and, consequently, to be maximally exposed. Although Health is responsible for 
monitoring and enforcing the air standards promulgated by Ecology, and generally recognizes 
the site boundary as the point of applicability, Ecology has recently indicated that compliance 
may be required at the point of emission. 

The point at which compliance with identified ARARs must be achieved will be a 
significant factor in evaluating appropriate remedial alternatives in the S Plant Aggregate 
Area. Applicability of ARARs at the point of discharge, at the boundary of the disposal 
unit, at the boundary of the AAMS , at the boundary of the Hanford Site, and/or at the point 
of maximum exposure will need to be determined. 

Evaluatjon of ARARs is an iterative process that will be conducted at multiple points 
throughout the remedial process: 

• When the public health evaluation is conducted to assess risks at the S Plant 
Aggregate Area, the contaminant-specific ARARs and advisories and location­
specific ARARs will be identified more comprehensively and used to help 
determine the cleanup goalst--a,Re 

• During detailed analysis of alternatives, all the ARARs and advisories for each 
alternative will be examined to determine what is needed to comply with other 
laws and to be protective of public health and the environment. 

Following completion of the investigation, the remedial alternative selected must be 
able to attain all ARARs unless one of the six statutory waivers provided in ·Section 121 
(d)(4)(A) through (f) of CERCLA is invoked. Finally, during remedial design, the technical 
specifications of construction must ensure attainment of ARARs. The six reasons ARARs 
can be waived are as follows: 

• The remedial action is an interim measure, where the final remedy will attain 
ARARs upon completion. 

• Compliance will result in greater risk to human health and the environment than 
will other options. 
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• Compliance is technically impracticable. 

• An alternative remedial action will attain the equivalent performance of the 
ARAR. 

• For state ARARs, the state has not consistently applied (or demonstrated the 
intention to consistently apply) the requirements in similar circumstances. 

• For CERCLA-financed actions under Section 104, compliance with the ARAR 
will not provide a balance between the need for protecting public health, welfare, 
and the environment at the facility , and the need for fund money to respond to 
other sites (this waiver is not applicable at the Hanford Site). 
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Table 6-1. Potential Contaminant-Specific ARARs and TBCs for Preliminary 
Inore:anic and Ore:anic Contaminants of Concern. 

MTCA 
Method A 

RCRA Cleanup WCAA 
TCLP RCRA Levels Toxic Air RCRA Corrective 

Designation Land Ban Limits Industrial Pollutants Action Levels 
Limits Nonwastewater Soil ASIL (Proposed) (1) 

CCWE ccw 
in In in In In Air. Soil in 

mg/L mg/L mg/kg mg/kg u.2/m3 u.2/;, mg/kg 

INORGANIC 
CHEMICALS 

Barium 100 100 

Cadmium 1.0 1.0 10 .00056 .0006 40 

Chromium 5.0 5.0 500 .000083 .00009 40 

Copper 3.3 

Fluoride 8.3 

Lead 5 5.0 1,000 

Iron 2.7 

Manganese 

Nickel 134 2000 
r Nitrite 

C Silver 5.0 5.0 0.3 200 

Titanium 

Uranium 0.7 

Vanadium 

" 
Zinc 

ORGANIC 
CHEMICALS 

Acetone 160 .59 5927.4 8000 

Chloroform 6 5.6 0.043 0.04 100 
a-. Hydrazine 0.0002 0.2 

MIBK 33 .33 682.7 70 4000 
("Hexone") 

Xylene 0.15 28 20 1448.6 1000 200,000 

ASIL = Acceptable Source Impact Level mg/L = milligrams per liter 
CCWE = Constituent Concentration in Waste mg/kf = milligrams per kilogram 
Extract µ.g/m = micrograms per cubic meter 
CCW = Constituent Concentration in Waste 
MTCA = Washington State Model Toxics Control (1) RCRA Corrective Action Levels are 
Act only proposed at this time (40 CFR 
RCRA = Federal Resource Conservation and Part 264 Subpart S), so are not ARARs 
Recovery yet; they are "To Be Considered.• 

Act 
TCLP = Toxic Characteristic Leaching Procedure 
WCAA = Washington State Clean Air Act 

WHC(SPLANT)/9-16-92/03136T 

6T-1 



Location 

GEOLOGICAL: 

Within 154 m (500 ft) of a fault 
displaced in Holocene time. 

Holocene faults and subsidence 
areas. 

Unstable slopes. 

100-year floodplains. 

Salt dome and salt bed formations, 
underground mines, and caves. 

SURFACE WATER: 

Wetlands. 
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Table 6-2. Potential Location-Specific ARARs. 

Requirement 

New treatment, storage or disposal of 
hazardous waste prohibited. 

New solid waste disposal facilities 
prohibited over faults with displacement in 
Holocene time, and in subsidence areas. 

New solid waste disposal areas prohibited 
from hills with unstable slopes. 

Solid and hazardous waste disposal facilities 
must be designed, built, operated, and 
maintained to prevent washout. 

Avoid adverse effects, minimize potential 
harm, restore/preserve natural and 
beneficial values in floodplains . 

Placement of non-containerized or bulk 
liquid hazardous wastes is prohibited. 

New hazardous waste disposal facilities 
prohibited in wetlands. 

New solid waste disposal facilities 
prohibited within 61 m (200 ft) of surface 
water (stream, lake, pond, river, salt water 
body). 

New solid waste disposal facilities 
prohibited in wetlands (swamps, marshes, 
bogs, estuaries, and similar areas). 

Prerequisite 

Hazardous waste management near 
Holocene fault. 

New solid waste management activities 
near Holocene fault. 

New solid waste disposal on an 
unstable slope. 

Solid or hazardous waste disposal in a 
100-year floodplain. 

Actions occurring in a floodplain. 

Hazardous waste placement in salt 
dome, salt bed, mine, or cave. 

Hazardous waste management within 
154 m (500 ft) of wetland ( one-quarter 
mile for land-based facilities) . 

Solid waste disposal within 61 m (200 
ft) of surface water. 

Solid waste disposal in a wetland 
(swamp, marsh, bog, estuary, etc.). 

Pagel of 6 

Citation 

40 CPR 264.18; 
WAC 173-303-282 

WAC 173-304-130 

WAC 173-304-130 

40 CPR 264.18; 
WAC 173-303-282; 
WAC 173-304-460 

40 CPR Part 6 
Subpart A; 16 USC 
661~; 
40 CPR 6.302 

40 CPR 264.18 

WAC 173-303-420 

WAC 173-304-130 

WAC 173-304-130 



Location 

Shorelines. 

Rivers and streams. 

Water code and water rights. 

GROUNDWATER: 

Water code and water rights. 

Sole source aquifer. 
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Table 6-2. Potential Location-Specific ARARs. 

Requirement 

Discharge of dredged or fill materials into 
wetlands prohibited without a permit. 

Minimize potential harm, avoid adverse 
effects, preserve and enhance wetlands. 

Actions prohibited within 61 m (200 ft) of 
shorelines of statewide significance unless 
permitted. 

A void diversion, channeling or other actions 
that modify streams or rivers, or adversely 
affect fish or wildlife habitats and water 
resources. 

Specifies conditions for extracting surface 
water for non-domestic uses. In essence, 
the laws provide that water extraction must 
be consistent with beneficial uses of the 
resource and must not be wasteful. 

Prerequisite 

Discharges to wetlands and navigable 
waters. 

Construction or management of 
property in wetlands. 

Actions near shorelines. 

Actions modifying a stream or river 
and affecting fish or wildlife. 

Extracting surface water. 

Specifies conditions for extracting Extracting groundwater. 
groundwater for non-domestic uses. In 
essence, the laws provide that water 
extraction must be consistent with beneficial 
uses of the resource and must not be 
wasteful. 

New solid and hazardous waste land 
disposal facilities prohibited over a sole 
source aquifer. 

Disposal over a sole source aquifer. 
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Citation 

40 CFR Part 230; 
33 CFR Parts 303, 
and 320 to 330 

40 CFR Part 6 
Appendix A 

Chapter 90.58 RCW; 
Chapter 173-14 WAC. 

40 CPR 6.302 

Chapter 90.03 RCW 

Chapter 90.14 RCW 

WAC 173-303-282; 
WAC 173-304-130 
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Location 

Uppermost aquifer. 

Aquifer Protection Areas. 

Groundwater Management Areas. 

DRINKING WATER SUPPLY: 

Drinking water supply well. 

Watershed. 
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Table 6-2. Potential Location-Specific ARARs. 

Requirement Prerequisite 

Bottom of lowest liner of new solid waste New solid waste disposal. 
disposal facility must be at least 3 m (10 ft) 
above seasonal high water in uppermost 
aquifer (5 ft) if hydraulic gradient controls 
installed). 

Protects the upper aquifers and upper 
aquifer zones to avoid depletions, excessive 
water level declines, or reductions in water 
quality. State regulations for upper aquifer 
zones are applicable to remedial alternatives 
that involve treating groundwater or 
presenting risks of groundwater 
contamination. 

Requires that Ecology review and approve 
plans for waste water treatment facilities 
that discharge to groundwater. 

Activities restricted within designated 
Aquifer Protection Areas. 

Activities restricted within Ground Water 
Management Areas. 

New solid waste disposal areas prohibited 
within 305 m (1,000) feet upgradient, or 90 
days travel time, of drinking water supply 
well. 

New solid waste disposal areas prohibited 
within a watershed used by a ·public water 
supply system for municipal drinking water. 

Activities within an aquifer. 

New treatment facilities discharging to 
the groundwater. 

Activities within an Aquifer Protection 
Area. 

Activities within a Groundwater 
Management Area. 

New solid waste disposal within 305 m 
(1,000 feet) of drinking water supply 
well. 

New solid waste disposal in a public 
watershed. 

Page 3 of 6 

Citation 

WAC 173-304-130 

Chapter 173-154 
WAC 

Chapter 173-240 
WAC 

Chapter 36.36 RCW. 

Chapter 90.44 RCW; 
Chapter 173-100 
WAC 

WAC 173-304-130 

WAC 173-304-130 
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Table 6-2. Potential Location-Specific ARARs. Page 4 of 6 

Location Requirement Prerequisite Citation 

AIR: 

Attainment areas. Defines emissions standards and design and Activities in an attainment area. Chapter 173-434 
operation of solid waste incinerator WAC 
facilities. 

Defines when certification of operators is Activities in an attainment area. Chapter 173-300 
necessary at incinerators and landfills. WAC 

Non-attainment areas. Restrictions on air emissions in areas Activities in a designated non- Chapter 70.94 RCW; 
designated as non-attainment areas under attainment area. Chapters 173-400 and 
state and federal air quality programs. 173-403 WAC. 

SENSITIVE ENVIRONMENTS: 

Endangered/threatened species New solid waste disposal prohibited from New solid waste disposal in critical WAC 173-304-130 t, 

habitats. areas designated by US Fish and Wildlife habitats. 16 u.s.c. 742 0 
0-- Service as critical habitats for endangered/ 16 u .s.c. 2901 

t, t!! 
~ ~~ I threatened species. 50 C.F.R. 17 N 
0. td \0 

Actions within critical habitats must Activities where endangered or 50 CFR Parts 200 and 
...... 

I 

conserve endangered/threatened species. threatened species exist. 402. ~ 

Parks. No new solid waste disposal areas within New solid waste disposal near WAC 173-304-130 
305 m (1 ,000 feet) of state or national park. state/national park. 

Restrictions on activities in areas that are Activities in state parks or Chapter 43.51 RCW; 
designated state parks, or recreation/ recreation/conservation areas. Chapter 352.32 WAC 
conservation areas. 

Wilderness areas. Actions within designated wilderness areas Activities within designated wilderness 16 USC 1131 ~; 
must ensure area is preserved and not areas. 50CFR35.1~ 
impaired. 

Wildlife refuge. Restrictions on actions in areas that are part Activities within designated wildlife 16 USC 668dd ~ ; 
of the National Wildlife Refuge System. refuges. 50 CFR Part 27 
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Location 

Natural areas preserves. 

Wild , scenic, or recreational rivers. 

Columbia River Gorge 
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, 
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Table 6-2. Potential Location-Specific ARARs. 

Requirement 

Activities restricted in areas designated as 
having special habitat value (Natural 
Heritage Resources). 

Avoid actions that would have adverse 
effects on designated wild, scenic, or 
recreational rivers. 

Restrictions on activities that could affect 
resources in the Columbia River Gorge. 

Prerequisite 

Activities within identified Natural Area 
Preserves. 

Activities near wild , scenic, and 
recreational rivers. 

Activities within the Columbia River 
Gorge. 

UNIQUE LANDS AND PROPERTIES: 

Natural resource conservation areas. 

Forest lands. 

Public lands. 

Scenic vistas. 

Historic areas. 

WHC(SPLANT)/9-4-92/03136T 

Restrictions on activities within designated 
Conservation Areas. 

Activities restricted within state forest lands 
to minimize fire haz.ards and other adverse 
impacts. 

Restrictions on activities in state and federal 
forest lands. 

Activities on public lands are restricted, 
regulated, or proscribed. 

Restrictions on activities that can occur in 
designated scenic areas. 

Actions must be taken to preserve and 
recover significant artifacts, preserve 
historic and archaeologic properties and 
resources, and minimize harm to national 
landmarks. 

Activities within designated 
Conservation Areas. 

Activities within state forest lands. 

Activities within state and federal forest 
lands. 

Activities on state-owned lands 

Activities in designated scenic vista 
areas. 

Activities that could affect historic or 
archaeologic sites or artifacts. 
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Citation 

Chapter 79.70 RCW; 
Chapter 332-650 
WAC 

16 USC 1271 ~; 
40 CFR 6.302; 
Chapter 79.72 RCW 

Chapter 43.97 RCW 

Chapter 79.71 RCW 

Chapter 76.04 RCW; 
Chapter 332-24 WAC 

16 USC 1601; 
Chapter 76.09 RCW 

Chapter 79.01 RCW 

Chapter 47.42 RCW 
16 u.s.c. 461 

16 UST 469, 470 ~ 
~ ; 
36 CFR Parts 65 and 
800; 
Chapters 27 .34, 
27 .53 , and 27.58 
RCW. 



Location 

LAND USE: 

Neighboring properties. 

Proximity to airports. 
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Table 6-2. Potential Location-Specific ARARs. Page 6 of 6 

Requirement 

No new solid waste disposal areas within 
30.5 m (100 feet) of the facility's property 
line. 

No new solid waste disposal areas within 76 
m (250 feet) of property line of residential 
zone properties. 

Prerequisite Citation 

New solid waste disposal within 30.5 m WAC 173-304-130 
(100 feet) of facility property line. 

New solid waste disposal within 76 m 
(250 feet) of property line of residential 
property. 

WAC 173-304-130 

Disposal of garbage that could attract birds Garbage disposal near airport. WAC 173-304-130 
prohibited within 3,050 m (10,000 ft) 
(turbojet aircraft)/1,524 m (5,000 ft) 
(piston-type aircraft) of airport runways. 
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7.0 PRELIMINARY REMEDIAL ACTION TECHNOLOGIES 

Previous sections identified contaminants of concern at the S Plant Aggregate Area, 
potential routes of exposure, and Ill!t§UY:::~pplicable or relevant and appropriate 
requirements (ARARs). Section 1J'fldentilles preliminary remedial action objectives (RAOs) 
and develops preliminary remedial action alternatives consistent with reducing the potential 
hazards of this contamination and satisfying p§~ffl{ARARs. The overall objective of this 
section is to identify viable and innovative remedial action alternatives for media of concern 
at the S Plant Aggregate Area. 

The process of identifying viable remedial action alternatives consists of several steps. 
In Section 7.1, RAOs are first identified. Next, in Section 7.2, general response actions are 
determined along with specific treatment, resource recovery, and containment technologies 
within the general response categories. Specific process options belonging to each 
technology type are identified, and these process options are subsequently screened based on 
their effectiveness, implementability, and cost (Section 7.3). The combining of process 
options into alternatives occurs in Section 7.4. Here the alternatives are described and 
diagrammed. Criteria are then identified in Section 7.5 for preliminary screening of 
alternatives that may be applicable to the waste management units and unplanned release sites 
identified in the S Plant Aggregate Area. Figure 7-1 is a matrix summarizing the 
development of the remedial action alternatives starting with media-specific RAOs. 

Because of uncertainty regarding the nature and extent of contamination at the S Plant 
Aggregate Area waste sites, recommendations for remedial alternatives are general and cover 
a broad range of actions. Remedial action alternatives will be considered and more fully 
developed in future focused feasibility studies. Tbe Hanford lt~:!iPasif Practice !Jrwestigetien 
Strategy (Thompson 1991) m1.m11::~J.:ll~i):J:1s used to focus iiie-· range of remedial action 
alternatives that will be evaiuatecfiii."tocusecf"studies. In general, the Hanford ifi.i 
Pasi1Practice .tn.·;estigetien Strategy remedial investigation (RI)/feasibility study ... (FS) and the 
Resource Conservation ii{fiRecovery Act (RCRA)/Corrective Measures Studies (-=I) are 
~efin~ as the combinatfoii ·of mig,:~::111'=!1:l:lP:WlllllJRMS), 11m1:::r111::::1~~1!fflg!! 
~SJ for final remedy selection where interim actions are not clearly justified, and focused 
or aggregate area feasibility/treatability studies for further evaluation of treatment 
alternatives. After completion of an IRM, data will be evaluated including concurrent 
characterization and monitoring data to determine if a final remedy can be selected. 

A secondary purpose of the evaluation of preliminary remedial action alternatives is to 
identify ffl.§.Ulill~1:!ffl;!jadditional information needed to complete the evaluation. This 
informatl<in .. m"aj/hiciude'Jiefd data needs and treatability tests for selected technologies. 
Additional data will· be developed for most sites or waste groups during future data gathering 
activities (e.g., LFis, characterization supporting IRMs, or treatability studies). These data 
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l may be used to refine and supplement the RAOs and proposed alternatives identified in this 
2 initial study. Data needs are defined in Section 8.0. Alternatives involving technologies that 
3 are not well-demonstrated under the conditions of interest are identified in .Sections 7.3 and 
4 7.5. These technologies may require bench-scale and pilot-scale treatability studies. The 
5 intent is to conduct treatability studies for promising technologies early in the RI/FS process. 
6 Conclusions regarding the feasibility of some individual technologies may change after new 
7 data become available. 
8 
9 The bias-for-action philosophy of addressing contamination at the Hanford Site requires 
IO an expedited process for implementing remedial actions. Implementation of general response 
11 actions may be accomplished using an observational Of "leftm. ftS you go" approach m,:::1m@b 
12 fflilJmi!E • lllJII- Ili iliiii,Bp!i iliUll!IP- This observational approach-·1s··· 
13 an iterative process of data acquisition and refinement of the conceptual model. Data needs 
14 are determined by the model, and data collected to fulfill these needs are used as additional 
1 input to the model. Use of the observational approach while conducting response actions in 
16 the 200 Area1 will allow integrating these actions with longer range objectives of final 
17 remediation of similar areas and the entire 200 Areas. Site characterization and remediation 
18· data will be collected concurrently with the use of LFis, IRMs, and treatability testing. The 
19 knowledge gained through the~ different activities will be applied to similar areas. The 
20 overall goal of this approach is convergence on an appropriate response action as early as 
Z1 possible while continuing to obtain valuable characterization information during remediation 
22 phases. 
23 
24 
~ - 7.1 PRELIMINARY REMEDIAL ACTION OBJECTIVES 
26 
27 The RAOs are remediation goals for protection of human health and the environment 
2~ , that specify the contaminants and media of concern, exposure pathways, and acceptable 
29 contaminant levels. The RAOs discussed in this section are considered to be preliminary and 
30 may change or be refined as new data are acquired and evaluated. 
31 
32 The fundamental objective of the corrective action process at the S Plant Aggregate 
33 Area is to protect environmental resources and/or human receptors from the potential threats 
34 that may exist because of known or suspected contamination. Specific interim and final 
35 RAOs will depend in part on current and reasonable potential future land use in the S Plant 

~! -1181 
39 sli!i:Bmi!:!11-0 
40 
41 Poteetial future land use will nffeet the risk based eleftffllJ' objeeth•es, poteetial ARARs, 
42 aed point of eompliaftee. The RAOs for preteetieg humM health for resideatinl or 
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agrieultuml lfl:Bd use would be based oe risk assessmeet exposure scenarios feElUirlBg ele&tlUp 
to loYt1er eoatamiftflftt le•;:els thflft fur reere&tioBal or industrial lflftd uses. It is HBf)Ortflftt 
g~§.1,::)that potential future land use and the RAOs be clearly defined and agreed upon by 
t,J.i.ft f !L.Department of Energy (DOE), U.S. Environmental Protection Agency (EPA) , and 
Washington State Department of Ecology (Ecology) before further and more detailed 
evaluation of remedial actions. The Hanford ~Remedial ActioniEnvironmental Impact 

thls eiwrronmentaf1:mpaet statemeat is eKpeeted in. the spring of 1994. 

To focus remedial actions with a bias for action through implementing IRMs, 
preliminary RAOs are identified for the 200 ~ and S Plant Aggregate Area. The overall 
objective for the 200 Afea! is as follows: ··· 

Reduce the risk of harmful effects to the environment and human users of the area by 
~11~1 :::eli:J.IIBllf]:rooucing the toxicity, mobility, or volume of contaminants 
from the source areas to meet ARARs or risk-based levels that will allow industrial use 
of the area (this is a potential final RAO, and an interim action objective based on 
current use of the 200 ~). 

The RAOs are further developed in Table 7-1 for media of concern and applicable 
exposure pathways (see Sections 4.1 and 4.2) for the S Plant Aggregate Area. The media of 
concern for the S Plant Aggregate Area include!lD ifffi19fflfflg: 

• 

• 

• 

• 

Contaminated soils that are or could contribute to groundwater contamination 

Vadose zone vapors that could cause ambient air impacts or contribute to the 
lateral and vertical migration of contaminants in the soil and to the groundwater 

Biota that could mobilize radionuclides or chemical contaminants and could 
thereby degrade the integrity of other controls, such as caps. 

Waste materials currently stored in single-shell tanks that contribute or may contribute 
contaminants to environmental media will not be addressed by this aggregate area 
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management study (AAMS) program but rather by the si.Bgle shell tilftk _progfflffl:. §fflm 

!!~~!!r~~~~.ra~- :---i~ili:::iii~;,~:a~ ~~~···~~ 
be addressed in the 200 West Groundwater ~$,I~ Aggt'eg&te Area M~eagement Study 
Repent. ·· ··············· ······· 

7.2 PRELIMINARY GENERAL RESPONSE ACTIONS 

General response actions represent broad classes of remedial measures that may be 
appropriate to achieve both interim and final RAOs at the S Plant Aggregate Area, and are 

1iiB~- ~~~J~;;ed ~; !0

:~:r~~s:p~~:ng:a~e: ~r~~ ,:;::~re:~i:::11:m 
• No action (applicable to specific facilities) 

• Institutional controls 

• Waste removal and treatment or disposal 

• Waste containment 

• In situ waste treatment 

• Combinations of the above actions. 

1•,----!Iit ~ s§tt:::::::No action is included for evaluations as required by the National 
Environmental Policy Act and National Contingency Plan [40 CFR 300.68 (t)(l)(v)] to 
provide a baseline for comparison with other response actions. The no action alternative 
may be appropriate for some facilities and sources of contamination if risk assessments 
determine acceptable natural resource or human• health risks posed by those sources or 
facilities and no exceedances of contaminant-specific ARARs occur. 

Institutional controls involve the use of physical barriers or access restrictions to reduce 
or eliminate public exposure to contamination. Considering the natufe of the S Plant 
Aggt'eg&te Area and the 200 Area as a whole, institutional controls will likely be M iBtegtlll 
eoffl_f)Onent of all iBterim remedial altem&tiYes. Many access and land use restrictions are 
currently in place at the Hanford Site and will remain in place during implementation of 

ltl!l):emeclial actions !!!!g. 1111::::~ :i!t:~I\Ufflr1!::::m:~i11!1::::-11m:::1::~'=~ 
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l • i!!ffl!Itqr:::~11:=i111I!ll1Irinstitutional controls mar-11:::also be important for final 
remedial measures alternatives. The deeisioes regal'dieg fumre loeg term laftd use at the 200 
Area will be importflfit ie deteffllieieg whether instimtioefll eootrols will be a pert of the 
remedial measures flltemlltir,e, llBd the type of eoetrols required. 

Waste removal and treatment or disposal involves excavation of contamination sources 
for eventual treatment and/or disposal either on a small- or large-scale basis. One approach 
being considered for large-scale waste removal is macro-engineering, which is based on high 
volume excavation using conventional surface mining technologies. Waste removal on a 
macro-engineering scale would be used over large areas such as groups of waste management 
units, operable units, or operational areas as a final remedial action. Waste removal on a 
small scale would be conducted for individual waste management units on a selective basis. 
Small-scale waste removal could be conducted as either an interim or final remedial action. 

ts::fi-Ielit§I- Il!!~¥:i 

t•·--lwlli!Jl• milmlU] . 

• r 

One potential problem with off site disposal gf:lililliil::111 is the lack of an 
alternate disposal location that will decrease the potential human exposure over the long time 
required for many of the contaminants. Waste removal may not be needed, or may only be 
required at a small scale, to protect human health or the environment for industrial uses of 
the 200 Areas. 

:-:-: 

Waste treatment involves the use of biological, thermal, physical, or chemical 
technologies. Typical treatment options include ffiglal land farming, thermal processing, 
soil washing, and fixation/ solidification/ stabilization:·· ~!::::11JB:::1:::$.lii1::::ru~~iil .. ;::§.f 
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E~E==~-· 
or final action and may be appropriate in meeting RAOs for all potential future land uses. 

Waste containment includes the use of capping technologies (i.e., capping and grouting) 
to minimize the driving force for downward or lateral migration of contaminants. !ll.ll 

and i barrier to direct exposure. In addition, these barriers provide long-term stability with 
relatively low maintenance requirements. Containment actions may be appropriate for either 
interim or final remedial actions. 

In situ waste treatment includes thermal, chemical, physical, and biological technology 
types, of which there are several specific process options including in situ vitrification, in 
situ grouting or stabilization, soil flushing, and in situ biological treatment. The 
distinguishing feature of in situ treatment technologies is the ability to attain RAOs without 
removing the wastes. The final waste form generally remains in place. This feature is 
advantageous when exposure during excavation would be significant or when excavation is 
technically impractical. In situ treatment can be difficult because the process conditions may 
not be easily controlled. 

In the next section, specific process options within these technology groups are 
evaluated. 

7.3 TECHNOLOGY SCREENING 

In this section, potentially applicable technology types and process options are 
identified. These process options are then screened using effectiveness, implementability, 
and relative cost as criteria to eliminate those process options that would not be feasible at 
the site. The remaining applicable processes are then grouped into remedial alternatives in 
Sections 7.4. 

The effectiveness criterion focuses on: (1) the potential effectiveness of process 
options in handling the areas or volumes of media and meeting the remedial aetien objeeti-Yes 
Bfflij; (2) the potential impacts to human health and the environment during the construction 
and'°1mplementation phase; and (3) how proven and reliable the process is with respect to the 
contaminants and conditions at the site. This criterion also concentrates on the ability of a 
p;ocess option to treat a contaminant type (organics, inorganics, metals, radionuclides, etc.) 
rather than a specific contaminant (nitrate, cyanide, chromium, plutonium, etc.). 
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The implementability criterion places greater emphasis on the institutional aspects of 
implementability, such as the ability to obtain necessary permits for off site actions, the 
availability of treatment, storage, and disposal services, and the availability of necessary 
equipment and skilled workers to implement the technology. It also focuses on the process 
option's developmental status, whether it is an experimental or established technology. 

The relative cost criterion is an estimate of the overall cost of a process, including 
capital and operating costs. At this stage in the process, the cost analysis is made on the 
basis of engineering judgement, and each process is evaluated as to whether the costs are 
high, medium, or low relative to other process options. 

A process option is rated effective if it can handle the amount of area or media 
required, if it does not impact human health or the environment during the construction and 
implementation phases, and if it is a proven or reliable process with respect to the 
contaminants and conditions at the site. Also a process option is considered more effective if 
it treats a wide range of contaminants rather than a specific contaminant. An example of a 
very effective process option would be vitrification because it treats inorganics, metals, and 
radionuclides. On the other hand, chemical reduction may only treat chromium (VI), making 
it a less useful option. 

An easily implemented process option is one that is an established technology, uses 
readily available equipment and skilled workers, uses treatment, storage, and disposal 
services that are readily available, and has few regulatory constraints. Preference is given to· 
technologies that are easily implemented. 

Preference is given to lower cost options, but cost is not an exclusionary criterion. A 
process option is not eliminated based on cost alone. 

Results of the screening process are shown in Table 7-3. Brief descriptions are given 
of the process options, followed by comments regarding the evaluation criteria. The last 
column of the table indicates whether the process option is rejected or carried forward for 
possible alternative formation. The table first lists technologies that address soil RAOs. 
Next, technologies pertaining to biota RAOs are presented. All the biota-specific 
technologies happen to be technologies that were listed for soil RAOs. Air RAOs are dealt 
with as soil remediation issues because the air contamination is a result of the contaminants 
in the soil: addressing and remediating the air pathways would be unnecessary and 
ineffective as long as there is soil contamination. If the soil is remediated, the source of the 
air contamination would be removed. 

The conclusiops column of Table 7-3 indicates that no action, monitoring, 3 
institutional process options, and 16 other process options are retained for further 
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development of alternatives. These options are carried forward into the development of 
preliminary alternatives. 

7.4 PRELil\flNARY REMEDIAL ACTION ALTERNATIVES 

This section develops and describes several remedial alternatives considered applicable 
to disposal sites that contain hazardous chemicals, radionuclides, and volatile m 
~ivdlil.UEorganic compounds (VOCs). These alternatives are not intended a:s- ··, 
recom.mended actions for any individual site µfflg, but are intended only to provide potential 
options applicable to most ~iffil:Iwhere multiple contaminants are present. Selection of 
actual remedial alternatives that ·should be applied to the individual ~ff/would be partly 
based on future expedited or interim actions and LFis, as recommended 1n··section 9.0 of this 
report. Selection of proper alternatives would be conducted within the framework of the 

ii!~5iifiii.1'ii..-.Jlll.r 
The remedial alternatives are developed in Section 7.4.1. Then, in Section 7.4.2 

through Section 7.4. 7, the rem·edial action alternatives are described. Detailed evaluations 
and costs are not provided because site-specific conditions must be further investigated before 
meaningful evaluations could be conducted. 

7.4.1 Development of Remedial Alternatives 

Potentially feasible remedial technologies were described and evaluated in Section 7. 3. 
Some of those technologies have been proven to be effective and constructible at industrial 
waste sites, while other technologies are in the developmental stages. 1llm/EPA guidance 
(fml::::J:g~~~)iikm feasibility smdies 1$§::[for uncontrolled waste management" units recommends 
thaia"thiutecfnumber of candidate tedmologies be grouped into "Remedial Alternatives." 
For this study, technologies were combined to develop remedial alternatives and provide at 
least one alternative for each of the following general strategies: 

• No action 

• Institutional controls 

• Removal, above-ground treatment, and disposal 
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The alternatives are intended to treat all or a major component of the S Plant Aggregate 
Area contaminated waste management units or unplanned releases. Consistent with the 
development of RAOs and technologies, alternatives were developed based on treating classes 
of compounds (radionuclides, heavy metals, inorganics, and organics) rather than specific 
contaminants. At a minimum, the alternative must be a complete package. For example, 
disposal of radionuclide-contaminated soil must be combined with excavation and backfilling 
of the excavated site-Wm. 

:-:-:-:-:-:-:-:❖:• 

One important factor in the development of the preliminary remedial action alternatives 
is the fact that radionuclides, heavy metals, and some inorganic compounds cannot be 
destroyed. Rather, these compounds must be physically immobilized, contained, isolated, or 
chemically converted to less mobile forms to satisfy RAOs. Organic compounds can be 
destroyed, but may represent a smaller portion of the overall contamination at the S Plant 
Aggregate Area. Both no action and institutional controls] l>,p~ are required (g]I, 
~~- as part of the CERCLA RI/FS guidance (EPA."i988bj°: The purpose··ofmcluding 
boih".of"iiiese alternatives is to provide decision makers with information on the entire range 
of available remedial actions. 

For the containment alternative, an engineered multimedia cover, with or without 
vertical barriers (depending on the specifics of the remediation) was selected. Two 
aiternatives were selected to represent the excavation and treatment strategy. One of these 
deals with disposal of tmnsumBie (TRU) contaminated soils. Finally, three in situ 
alternatives were identified. One deals with vapor extraction for VOCs, one with 
stabilization of soils, and the other with vitrification of soils. 

It is recognized that this does not represent an exhaustive list of all applicable 
alternatives. However, these do provide a reasonable range of remedial actions that are 
likely to be evaluated in future feasibility studies JI,. The remedial action alternatives are 
summarized as follows: 

• No action 

• Institutional controls 

• Engineered multimedia cover with or without vertical barriers (containment) . 

~ i!t! :::1111::l- ~:::metg~:l:!!ltl21111:::111:m1:::eiffl~il 
• In situ grouting or stabilization of soil (in situ treatment) 
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• Excavation, above-ground treatment, and disposal of soil (removal, treatment and ~--1!\!l!!!J• 
• In situ vitrification of soil (in situ treatment) 

• Excavation, treatment, and geologic disposal of soil with TRU radionuclides 
(removal, treatment~ and disposal) 

• In situ soil vapor extraction of VOCs (in situ treatment). 

These alternatives, with the exception of no action and institutional controls, were 
developed because they satisfy a number of RAOs simultaneously and use technologies that 
are appropriate for a wide range of contaminant types. For example, constructing an 
engineered multi-media cover ee-lfiliy;:effectively contain radionuclides, heavy metals, 
inorganic compounds, and organic .. compounds simultaneously. It satisfies the RAO!s of 
protecting human health and the environment from mfij exposures from contaminated soil, 
bio-mobilization, and airborne contaminants. In situ soil vapor extraction is more 
contaminant specific than the other alternatives, but it addresses a contaminant class (VOCs) 
that is not readily treated using the other options, such as in situ stabilization. It is possible 
that some waste management units may require a combination of the identified alternatives to 
completely address all contaminants. 

The use of contaminant-specific remedial technologies was avoided because there 
appear to be few, if any, waste management units where a single contaminant has been 
identified. It is possible to construct alternatives that include several contaminant-specific 
technologies, but the number of combinations of technologies would result in an 
unmanageable number of alternatives. Moreover, the possible presence of unidentified 
contaminants may render specific alternatives unusable. Alternatives may be refined as more 
contamination data are acquired. For now, the alternatives will be directed at remediating 
the major classes of compounds (radionuclides, heavy metals, inorganics, and organics). 

In all alternatives except the no-action alternative, it is assumed that monitoring and 
institutional controls are required, although they may be temporary. These features are not 
explicitly mentioned, and details are purposely omitted until a more detailed evaluation may 

In the next sections, the preliminary remedial action alternatives are described in more 
detail, with the exception of the no-action and institutional control options. 
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7.4.2 Alternative 1-Engineered Multimedia Cover with or without Vertical Barriers 

Alternative 1 consists of an engineered multimedia cover. Vertical barriers such as 
grout curtains or slurry walls may be used in conjunction with the cover. Figure 7-2 shows 
a schematic diagram of an engineered multimedia cover withettt the vertical barriers. If the 
affected area includes either a naturally occurring or engineered depression, then imported 
backfill would be placed to control runoff and run-on water. The engineered cover itself 
may consist of-eI&yil!IIBmIII, gravel, sand, asphalt, !i.ij;soil, and/or jl§synthetic 
liners. A liquid collection layer could also be included. The specific design of the cover and 
vertical barriers would be the subject of a focused feasibility study fflU.) which may be 

= -!59Ffilrier 
eit•apotmnspira:tioa meehanism. The covered area may be fenced, and warning signs may be 
posted. 

Alternative 1 would provide a permanent cover over the affected area. The cover 
would accomplish the following: minimize or elimiaa:te the migration of precipitation into 
the affected soil; reduce the migration of windblown dust that originated from contaminated 
surface soils; reduce the potential for direct exposure to P:PnffiIDffliY.Pn;~;;eoflta:miaated soils; 
and reduce the volatilization of VOCs and tritium to the ifriiosphere·: .... ff vertical barriers ~e 
included, they would limit the amount of lateral migration of contaminants. 

7.4.3 Alternative 2-In Situ Grouting or Stabilization of Soil 

Radioactive and hazardous soil would be grouted in this alternative using in situ 
injection methods to significantly reduce the leachability of hazardous contaminants, 

tso 
be used to fill voids, such as in cribs, thereby reducing subsidence. Another variation of this 
alternative would be to stabilize the soil using in situ mixing of soil with stabilizing 
compounds such as pozzolanics or fly ash. 

Figttre 7 3 shows a sehematie diagfflffl: of the ia sittt grottt iftjeetioa proeess. l!l!.JJjjlj 

~·-
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Groetieg wells woeld be iestaHed ed seFeened tftfO\lgheet the affected ¥ertieal zones. 
Speeially foffflelftted cement greet (deteffflined ey treataeility smdies) woeld ee injected and 
allowed to eere. IB sim staeili.z&tioB woeld ee eoftdeeted in a simtift:f mB:ftBe:f, 9Ct,pt a 
eettiBg heed tool woold ee esed to mix the contaminated soil with staeilizing COfflf)OttBds fed 
into the soil. 

Alternative 2 would provide a combination of immobilization and containment of heavy 
metal, radionuclide, flftd-inorganic1I:ll@iffl!~!ill:Il i il) contamination. Thus, this 
alternative would reduce migration of precipitation into the affected soil; reduce the 
migration of windblown dust that originated from contaminated surface soils; reduce the 
potential for direct exposure to contaminated soils; and reduce the volatilization of VOCs. 

7.4.4 Alternative 3--Excavation, Soil Treatment, and Disposal 

Under Alternative 3, radioactive and hazardous soil would be excavated using 
conventional techniques, with special precautions to minimize fugitive dust generation. 

soil would be treated above ground. Several treatment options could be selected from the 
physical, chemical, and thermal treatment process options screened in Section 7. 3. For 
example, thermal desorption with off-gas treatment could be used if organic compounds are 
present; soil washing could be used to remove contaminated silts and sands or specific 
compounds; and stabilization could be used to immobilize radionuclides and heavy metals. 
The specific treatment method would depend on site-specific conditions (determined ie part 

iii~!:~ 
treatment. Figure 7-4 shows a schematic diagram of this alternative. 
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Alternative 3 would be effective in treating a full range of contamination, depending on 
the type of treatment processes selected. Attainment of soil RAOs would depend on the 
depth to which the soil was excavated. If near surface soil was treated, airborne 
contamination, direct exposure to contaminated soil, and bio-mobilization of contamination 
would be minimized. Because of practical limits on deep excavation, deep contamination 
may not be removed and would be subject to migration into groundwater. Alternative 3 
could be used in conjunction with Alternative 1 (multimedia cap) to reduce this possibility. 

7 .4.5 Alternative 4--In Situ Vitrification of Soil 

In this alternative, the contaminated soil in a subject site would be immobilized by in 

situ vitrification. Bi~Illilil~!IIll!!Bitll"=I-x!::m:Jlt,ifflffi\iie!ltmffls 
- :::f:Rnffl!P:Mlt:::l<'igure 7-5 shows a schematic diagram of the alternative. Import fill 
would initially be placed over the affected area to reduce exposures to the remediation 
workers from surface contamination. High power electrodes would be used to vitrify the 
contaminated soil under the site to a depth below where contamination is present. A large 
fume hood would be constructed over the site before the start of the vitrification process to 
collect and treat emissions. After completion of the vitrification, the site would be built back 
to original grade with imported backfill. Fences and warning signs may be placed around 
the vitrified monolith to minimize disturbance and potential exposure. 

In situ vitrification is expected to be effective in treating radionuclides, heavy metals, 
and inorganic contamination and may also destroy organic contaminants thereby reducing the 
potential for exposures by leaching to groundwater, windblown dust and direct dermal 
contact. However, this alternative would not reduce the mass or toxicity of the radionuclides 
present onsite. Also, in situ vitrification may be limited to depths of less than ·about :~l~l}i 
{100 feet), which may not be adequate to immobilize deep contamination. The process has 
only bee& pro•f'eB in pilot sea:le studies and woukl FeqtiH'e treatability testing (The Hll:mf00US 
Waste Consultant 1990). 
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7.4.6 Alternative 5--Excavation, Above-Ground Treatment, and Geologic Disposal of 
Soil with TRU Radionuclides 

Figure 7 6 shows a schematie diagram of AltematiYe 5. Special ~yfttion pfeCefflires 
woeld ha•;e to be esed to miaim~ fug-itPre dest. Noe. TRU "o•,erberdea" may haYe to be 
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remo¥ed, tempom...-ily stored, 8:B:d returned to the e3£Ce.vation e.fter the TRU soil we.s 
removed. Im.ported be.ckfi::l:l wot1ld be t1sed to restore the site to origine.l grade. The 
exce.ve.ted TRU soil wot1ld be vitrified or stftbilized by abo•1e ground tree.tm.eet. The treated 
soil would thee be shif)l)ed to e. TRU we.ste repository. Long term stomge me.y be reqttired 
until e. suitftble fe.cility could be sited e.nd coest.mcted. AB eegieeered multimedia. cover 
(Altemati>1e 1) could be iflste.Hed O't'er the completed site to reduce ~posure to &DY 
reme.im:D:g eoBt&mifle.ted, noe TRU soils. 

For Alternative 5, soil containing TRU radionuclides at concentrations exceeding 
100 nCi/g would be excavated, treated, and disposed. Thus, potential exposure to and 
migration of TRU-wastes would be minimized. Potential exposure to other contaminants 
would be determined by other remedial alternatives implemented. At sites containing TRU 
and non-TRU wastes, the use of Alternative 5 alone may not satisfy all RAOs. 

7.4.7 Alternative 6--In Situ Soil Va r Extraction for VOCs :Vtlaf.U''':~:m,<='='':''' mt' l• .,,i:I po ,,,,,,,Jl,,,,,.;,.,,,,,J!~:,,,,=,==-====m ,,,=,=====R: 

ma.ttiti±IffliirimiiU~IBI-ill\i!!]itillmBimiliiffifillll.,§ffi 
~ f .•.•:-:-:-.•.·.···········-·.-.·.·.·.·.·=·:• 
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Figure 7 7 shows a. scheme.tie die.gmm of a. represeote.t:Pt'e soil vapor extmctio0: system. 
The soil Yapor extraction system would consist of yentiog weHs, manifold piping, 
condensed we.ter collectors, HEPA filters, e.nd a. ce.te.lytic mcwer. The condensed we.tor 
me.y contfti:n: voes 8:ftd re.dionuelides, so it me.y he.¥e to be disposed of e.s re.dioe.etive m:i:Jced 
we.stc. The Yented e:i:f me.y contfti:n: re.dionuclide conte.iftiftg dust pe:rtieles, so HEPA filters 
would be installed to remOYe the pe.rtieule.te re.dionuelides. The veated 7t'apors would be 
tree.ted by the ce.ttttyt.ic o~ to pro't'ide e.t lee.st 95 % destmetio0:. Beee.use there are few 
sites in the S Pl8:ftt Aggrege.te Area the.t eontfti:n: VOCs, the potentie.l use of soil vapor 
extraction in this e.ggrege.te e.ree. would be limited. 

fflim§lRiiilJ9IfiEY!il!if¥P-IY!iii I:PP1Iifiiti~I1:imi::§Ri[tlµi situ S?.P: .. Y.~P.?.: 
extraction is a proven technology for removal of voe from the vadose zone soilsjjj!i!t.miiffl! 
ii#ai.!§!:~ :::~~i::::• y:::11::lnli.!Ul i:B!i:::11ffiirfo:soil vapor extraction wou1ci ·rec1uce 
downward migration of the voe vapors through the vadose zone, and thereby minimize 
potential cross-media migration into the groundwater. The process would reduce upward 
migration of voe through the soil column into the atmosphere, and thereby minimize 
inhalation exposures to the contaminants. In some cases the radionuclides were discharged to 
the Wi$1:::'m.iiim~::~ ::=disposal sites with voes (e.g., MIBK). Removal of the voe 
by implementing ... soffvapo·r ··extraction could reduce the mobility of the radionuclides, and 
thereby reduce the potential for downward migration of the radionuclides. Finally, soil 
vapor extraction would enhance partitioning of the voe off of the soil and into the vented 
air stream, resulting in the permanent removal and destruction of the voe. Alternative 6 
may be modified to include other technologies if contaminants other than voes are present. 
However, because of the limited number of S Plant Aggregate Area sites that contain voes, 
the use of soil vapor extraction will not be extensive. 

7.5 PRELIMINARY REMEDIAL ACTION ALTERNATIVES APPLICABLE TO 
WASTE MANAGEMENT UNITS AND UNPLANNED RELEASE SITES 

The purpose of this section is to discuss which preliminary remedial action alternatives 
could be used to remediate each S Plant Aggregate Area waste management unit or 
unplanned release site. The criteria used for deciding this are as follows: 

• Installing an engineered multimedia cover with or without vertical barriers 
(Alternative 1) could be used on any site where contaminants may be leached or 
mobilized by surface water infiltration or if surface/near-surface contamination 
exists. 
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• In situ grouting or stabilization (Alternative 2) could be used on any waste 
management unit or unplanned release site that contain heavy metals, 
radionuclides, and/or other inorganic compounds. In situ grouting could also be 
effective in filling voids for subsidence control. 

• Excavation and soil treatment (Alternative 3) could be used at most waste 
management units or unplanned release sites that contain radionuclides, heavy 
metals, other inorganics compounds, ftftdler semi-volatile organic compounds; 
~IIIBi~: .. 

•11 __ __ 
~iil'li§ifil!2!Ui iilii1fni:::~1iiU[ql!il!ii!::::11m 

:1•'1--~-
11ix;,..1r..a&11111~11r• 

il!21.r~11111• ra1.1•11B,1•tllilllilll1-@i1 
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Figure 7-1. Development of Candidate Remedial 
Alternatives for the S Plant Aggregate Area. 
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Figure 7-2. Alternative 1: Multimedia Cover With Vertical Barrier. 
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Figure 7-3. Alternative 2: In Situ Grouting of Soil. 
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Figure 7-5. Alternative 4: In Situ Vitrification of Soil. 
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Figure 7-6. Alternative 5: Excavation, Vitrification, and Geologic Disposal of Soil with TRU Radionuclides. 
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Table 7-1. Preliminary Remedial Action Objectives and General Response Actions. Page 1 of 2 

Remedial Action Objectives 

Environmental 
Media Human Health Environmental Protection General Response Actions 

Soils/ • Prevent int\iestion, inhalation, or direct • Prevent migration of radionuclides and • No Action 
Sediments contact wit solids containing radioactive haz.ardous constituents that would result 

and/or hazardous constituents present at in groundwater, surface water, air, or • Institutional Controls/ 
concentrations abo:ve MTCA and DOE biota contamination with constituents at Monitoring 
standards for industrial sites ( or concentrations exceeding ARARs. 

Containment subsequent risk-based standards). • 
• Remediate soils containing TRU • Excavation 

contamination above 100 nCi/g in 
accordance with 40 CFR 191 • Treatment 
requirements. 

Disposal • 
• Prevent leaching of contaminants from 

the soil into the groundwater that would • In Situ Treatment 
ca~roundwater concentrations to 
ex MTCA and DOE standards at the 
comoliance noint location. 

Biota • Prevent bio uptake by plants. • Prevent bio-uptake of radioactive 
contaminants. 

• No Action 

• Prevent disturbance of engineered • Institutional Controls/ 
barriers by biota. Monitoring 

• Excavation 

• Disposal 

• Containment 

Air-' • Prevent inhalation of contaminated • Prevent adverse environmental impacts 
airborne particulates and/or volatile on local biota. 
emissions exceeding MTCA and DOE 
limits from soils/sediments. 

• Prevent accidental release from collapse 
of containment structures. 

WHC(SPLANT)/9-12-92/03134T 
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Table 7-1. Preliminary Remedial Action Objectives and General Response Actions. Page 2 of 2 

Environmental 
Media 

Buried 
Containers 

Remedial Action Objectives 

Human Health 

• Prevent leakage of li<1uids from buried 
containers that would cause groundwater 
concentrations to exceed MTCA 
standards at the compliance point 
location, or which could result in 
volatilization emissions of leaking 
chemicals to the atmosphere. 

Environmental Protection 

• Prevent wind erosion or soil cover 
material that would expose buried 
wastes. 

• Prevent wind erosion of contaminated 
soil that would lead to exposure 
exceeding MTCA or DCGs. 

General Response Actions 

• No Action/Institutional 
Controls/Monitoring 

• Wind Barriers Installed 

• Capping 

• Drum Removal 

• Subsurface Barriers 

Note: a1 No General Response Actions are required for the air because soil remediation will eliminate the air contamination source. 

WHC(SPLANT)/9-12-92/03134T 
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Table 7-2. Preliminarv Remedial Action Technolot?ies. 

Media 

Soil 

General Resnonse Action 

No Action 

Institutional Controls 

Containment 

Excavation 

Treatment 

WHC(SPLANT)/9-3-92/03134T 

Technoloinr Type 

No Action 

Land Use Restrictions 

Access Controls 

Monitoring 

Capping 

Vertical Barriers 

Dust & Vapor Suppression 

Excavation 

Thermal Treatment 

Chemical Treatment 

Physical Treatment 

Process Ontion 

No Action 

Deed Restrictions 

Signs/Fences 

Entry Control 

Monitoring 

Multimedia 

Slurry Walls 

Grout Curtains 

Cryogenic Walls 

Membranes/Sealants/Wind 
Brea.ks/Wetting Agents 

Standard Construction 
Equipment 

Vitrification 

Incineration 

Thermal Desorption 

Calcination 

Chemical Reduction 

Hydrolysis 

Chemical Dechlorination 

Soil Washing 

Solvent Extraction 

Physical Separation 

Fixation/Solidification/ 
Stabilization 

Containerization 

Pal?e 1 of 3 
Contaminants Treated 

NA 

NA 

NA 

NA 
NA 

l,M,R,O 

l ,M,R,O 

I,M,R,O 

l ,M,R,O 

l ,M,R,O 

l,M,R,O 

I,M,R,O 

0 

0 

I,M,R,O 

M 

1,0 

0 

l ,M,R,O 

0 

I,M,R,O 

I,M,R,O 

I.M,R,O 



0 

Remedial Action Technolo ies. Pa e 2 of 3 

Media General Re nse Action Technolo Process tion Contaminants Treated 

Biological Treatment Aerobic (Landfarming) 0 

Anaerobic 0 

Disposal Landfill Disposal On-site Landfill l,M,R,O 

Off-site Landfill I,M,O 

Offsite RCRA Landfill l ,M,O 

Geologic Repository Geologic Repository T (l ,M,O non-transuranic 
radionuclides if mixed 

with T) 

In Situ Treatment Thermal Treatment Vitrification l ,M,R,O 

Thermal Desorption 0 

Chemical Treatment Reduction M,O 

Physical Treatment Soil Flushing l ,M,R,O 8 
~ Vapor Extraction 0 i~ ' N Grouting l ,M,R er b::1 \0 

Fixation/Solidification/ . I,M,R,O -' Stabilization ~ 
Biological Treatment Aerobic 0 

Anaerobic 0 

Biota No Action No Action No Action NA 

Institutional Controls Land Use Resirictions Deed Restrictions NA 

Access Controls Signs/Fences NA 

Entry Control NA 

Monitoring Monitoring NA 

Excavation Excavation Standard Construction l ,M,R,O . I 
ui ment 

WHC(SPLANT)/9-3-92/03134T 
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Disposal 
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I = Other Inorganics contaminants applicability 
M = Heavy Metals contaminants applicability 
R = Radionuclide contaminants applicability 
0 = Organic contaminants applicability 
NA = Not Applicable 
T = TRU Radionuclides Applicability 
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Table 7-3. Screening of Process Options. Page 1 of 8 
Technology Relative 

Type Process Option Description Effectiveness Implementability Cost Conclusions 

SOIL TECHNOLOGIES: 

No Action No Action Do nothing to cleanup the Not effective in reducing Easily implemented, but Low Retained as a 
contamination or reduce the the contamination or might not be acceptable to "baseline" case. 
exposure pathways. exposure pathways. regulatory agencies, local 

governments, and the public. 

Land Use Deed Identify contaminated areas Depends on continued Administrative decision is Low Retained to be used 
Restrictions Restrictions and prohibit certain land implementation. Does not easily implemented. in conjunction with 

uses such as farming . reduce contamination. other process 
options. 

Access Signs/Fences Install a fence and signs Effective if the fence and Easily implemented. Low Retained to be used 
Controls around areas of soil signs are maintained. Restrictions on future land in conjunction with 

contamination. use. other process 
options. 

Entry Control Install a guard/monitoring Very effective in keeping Equipment and personnel Low Retained to be used 8 system to prevent people people out of the easily implemented and in conjunction with 

~ from becoming exposed. contaminated areas. readily available. other process t1 ~ 
I options. a~ w 

J:I) Monitoring Monitoring Analyze soil and soil gas Does not reduce the Easily implemented. Low Retained to be used 
samples for contaminants contamination, but is very Standard technology. in conjunction with t,;jl.O -and scan with radiation effective in tracking the other process I 

detectors. contaminant levels. options. ~ 
Capping Multimedia Fine soils over synthetic Effective on all types of Easily implemented. Medium Retained because of 

membrane or other layers contaminants, not likely to Restrictions on future land potential 
and covered with soil; crack. Likely to hold up use will be necessary. effectiveness and 
applied over contaminated over time. implementability. 
areas. 

Vertical Slurry Walls Trench around areas of Effective in blocking Commonly used practice and Medium Retained for shallow 
Barriers contamination is filled with lateral movement of all easily implemented with contamination. 

a soil (or cement) bentonite types of soil standard earth moving 
slurry. contamination. May not equipment. May not be 

be effective for deep possible for deep 
contamination. contamination. 

Grout Curtains Pressure injection of grout Effective in blocking Commonly used practice and Medium Retained because of 
in a regular pattern of lateral movement of all easily implementable, but potential 
drilled holes. types of soil depends on soil type. Maybe effectiveness and 

contamiRation. difficult to ensure continuous implementability. 
wall. 

WHC(SPLAN1)/9-3-92/03134T 
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Table 7-3. Screening of Process Options. Page 2 of 8 

Technology Relative 
Type Process Option Description Effectiveness Implementability Cost Conclusions 

Cryogenic Walls Circulate refrigerant in Effective in blocking Specialized engineering Medium Rejected because it is 
pipes surrounding the lateral movement of all design required. Requires difficult to 
contaminated site to create types of soil ongoing freezing. implement. 
a frozen curtain with the contamination. 
pore water. 

Dust and Membranes/ Using membranes, sealants, Effective in blocking the Commonly used practice and Low Rejected because of 
Vapor Sealants/ wind breaks; or wetting airborne pathways of all very easy to implement, but limited duration of 
Suppression Wind Breaks/ agents on top of the the soil contaminants, but land restrictions will be integrity and 

Wetting Agents contaminated soil to keep may require regular necessary. protection. 
the contaminants from upkeep. 
becoming airborne. 

Excavation Standard Moving soil around the site Effective in moving and Equipment and workers are Low Retained because of 
Excavating and loading soil onto transporting soil to readily available. potential 
Equipment process system equipment. vehicles for transportation, effectiveness and 

and for grading the implementability. g surface. 

~ 
Thermal Above-ground Convert soil to glassy Effective in destroying Commercial units are High Retained because of i~ Treatment Vitrification materials by application of organics and immobilizing available. Laboratory testing potential ability to 

I 
uJ electric current. the inorganics and · required to determine immobilize 
er radionuclides. Off-gas additives, operating radionuclides and bj \C -treatment for volatiles may conditions, and off gas destroy organics. I 

be required. treatment. Must pre--treat soil ~ 
to reduce size of large 
materials. 

Incineration Destroy organics by Effectively destroys the Technology is well High Rejected because of 
combustion in a fluidized organic soil contaminants. developed. Mobile units are potential air 
bed, kiln, etc. Some heavy metals will currently available for emissions and 

volatilize. Radionuclides relatively small soil wastewater 
will not be treated. quantities. Off-site treatment generation. 

is available. Air emissions 
and wastewater generation 
should be addressed. 

Thermal Organic volatilization at 150 Effectively destroys the Successfully demonstrated on Medium Retained because of 
Desorption to 400°C (300 to 800°P) by organic soil contaminants. a pilot-scale level. Full-scale potential 

heating contaminated soil Heavy metals less likely to remediation yet to be effectiveness and 
followed by off gas volatilize than in high demonstrated. Pilot testing implementability. 
treatment. temperature treatments. essential. 

Radionuclides will not be 
treated. 
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Table 7-3. Screening of Process Options. Page 3 of 8 

Technology Relative 
Type Process Option Description Effectiveness Implementability Cost Conclusions 

Calcination High temperature Effective in the Commercially available. High Rejected because of 
decomposition of solids into decomposition of Most often used for limited effectiveness 
separate solid and gaseous inorganics such as concentration and volume on non-liquid or 
components without air hydroxides, carbonates , reduction of liquid or aqueous aqueous wastes. 
contact. nitrates , sulfates, and waste. Off-gas treatment is 

sulfites. Removes organic required . 
components but does not 
combust them because of 
the absence of air. 
Radionuclides will not be 
treated. 

Chemical Chemical Treat soils with a reducing May be effective in Virtually untested on treating Medium Rejected because of 
Treatment Reduction agent to convert treating heavy metal soil soils . Competing reactions limited applicability 

contaminants to a more contaminants. may reduce efficiency. and implementation 
stable or less toxic form . Radioactivity will not be problems. 

reduced . g 
Hydrolysis Acid- or base-catalyst Very effective on Common industrial process. Medium Rejected because of 

~ reaction in water to break compounds generally Use for treatment of soils not limited effectiveness i~ I down contaminants to less classified as reactive. well demonstrated. and unproven on 
I.,) toxic components . Limited effectiveness on soils. 
(') 

stable compounds. td \0 ..... 
Radioactivity will not be I 

reduced. ~ 
Chemical Detoxify chlorinated Not commonly used on the Difficult to implement. High Rejected because of 
Dechlorination organic chemicals by chlorinated compounds Requires soil washing or limited effectiveness 

reaction with organic that have been identified at solvent extraction before use. and difficult 
reagents. T Plant. implementation. 

Chemical Detoxify chlorinated Not commonly used on the Difficult to implement. High Rejected because of 
Dechlorination organic chemicals chlorinated compounds Requires soil washing or limited effectiveness 

byreaction with organic that have been identified at solvent extraction before use. and difficult 
reagents. Z Plant. implementation. 

Physical Soil Washing Leaching of waste Effectiveness is Treatability tests are Medium Retained because of 
Treatment constituents from contaminant specific. necessary. Well developed potential 

contaminated soil using a Generally more effective technology and commercially effectiveness and 
washing solution. on contaminants that available. implementability. 

partition to the fine soil 
fraction . Radioactivity 
will not be reduced . 
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Table 7-3. Screening of Process Options. Page 4 of 8 
Technology Relative 

Type Process Option Description Effectiveness Implementability Cost Conclusions 

Solvent Contacting a solvent with The selected solvent is Laboratory testing necessary Medium Rejected because the 
Extraction contaminated soils to often just as hazardous as to determine appropriate solvent may lead to 

preferentially dissolve the the contaminants presented solvent and operating further 
contaminants into the in the waste. May lead to conditions. Not fully contamination. 
solvent. further contamination. demonstrated for hazardous 

Radioactivity will not be waste applications. 
reduced. 

Physical Separating soil into size Effective as a Most often used as a Low Retained because of 
Separation fractions. concentration process for pretreatment to be combined potential 

all contaminants that with another technology. effectiveness and 
partition to a specific soil Equipment is readily implementability. 
size fraction. available. 

Fixation/ Form low permeability Effective in reducing Stabilization has been Medium Retained because of 
Solidification/ i,olid matrix by mixing soil inorganic and radionuclide implemented for site potential 
Stabilization with cement, asphalt, or soil contaminant mobility. remediations. Treatability effectiveness and g polymeric materials. Effectiveness for organic studies are needed. Volume implementability. 

stabilization is highly of waste is increased. i t!! ~ dependent on the binding 

~ I agent. 
vl 
0. Containerization Enclosing a volume of Effective for difficult to May be implemented for low Low Retained because of tx, \0 

waste within an inert jacket stabilize, extremely concentration waste. potential 
..... 

I 

or container. hazardous, or reactive Disposal or safe storage of effectiveness and ~ 
waste. Reduces the containers required. implementability. 
mobility of radionculides. Regulatory constraints may 

prevent disposal of containers 
of certain waste types. 

Biological Aerobic Microbial degradation in an Effectiveness is very Various options are Medium Rejected because of 
Treatment (Landfarming) oxygen-rich environment. contaminant- and commercially available to limited applicability 

concentration-specific. produce contaminant and difficult 
Treatment has been degradation. Treatability implementation. 
demonstrated on a variety tests are required to 
of organic compounds. determine site-specific 
Not effective on inorganics conditions. 
or radionuclides. 
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Table 7-3. Screening of Process Options. Page 5 of 8 

Technology Relative 
Type Process Option Description Effectiveness Implementability Cost Conclusions 

Anaerobic Microbial degradation in an Effectiveness is very Various options are Medium Rejected becausc of 
oxygen deficient contaminant and commercially available to limited applicability 
environment. concentration specific. produce contaminant and difficult 

Treatment has been degradation. Treatability implementation. 
demonstrated on a variety tests are required to 
of organic compounds. determine silo-specific 
Not effective on inorganics conditions. 
or radionuclides. 

Disposal Landfill Place contaminated soil in Does not reduce the soil Easily implemented if Medium Retained becausc of 
Disposal an existing onsite landfill. contamination but moves sufficient storage is available potential 

all of the contamination to in an on-site landfill area. effective11C11s and 
a more secure place. implementability. 

Geologic Put the contaminated soil in Does not reduce the soil Not easy to implement High Retained bccausc of 
Repository a safe geologic repository. contamination, but is a bccausc of limited site effective11C11s on TRU 

very effective and long- availability, and permits for wastes. 8 term way of storing transporting radioactive 

~ 
radionuclides. Probably wastes are hard to get. 

i~ unnecessary for 
I nonradioactive waste. 
~ 
(1) 

In Situ Vitrification Electrodes are inserted into Effective in immobilizing Potentially implementable. High Retained becausc of t::1:1 \0 -Thermal the soil and a carbon/glass radionuclides and most Implementability depends on potential ability to I 

Treatment frit is placed between the inorganics. Effectively site configuration, e.g., immobilize ~ 
electrodes to act as a starter destroys some organics lateral and vertical extent of radionuclidcs and 
path for initial melt to take through pyrolysis. Some contamination. Treatability destroy organics. 
place. volatilization of organics studies required. 

and inorganics may occur. 

Thermal Soil is heated in situ by Effective for removal of Implementable for shallow Medium Rejected becausc of 
Desorption radio-frequency electrodes volatile and scmi-volatile organics contamination. Not limited applicability. 

or other means of heating to organics from soil. implementable for 
temperatures in the 80 to Ineffective for most radionuclides and inorganics. 
400°c (200 to 1so0 F) inorganics and ·Emission treatment and 
range thereby causing radionuclides. treatability studies required. 
desorption of volatile and Contaminants are 
semi-volatile organics from transferred from soil to 
the soil. air. 

WHC(SPLANT)/9-3-92/03134T 



9 2 ) ) ) ' 7 

Table 7-3. Screening of Process Options. Page 6 of 8 
Technology Relative 

Type Process Option Description Effectiveness Implementability Cost Conclusions 

In Situ Chemical Reducing agent is added to Effective for certain Difficult to implement in situ Low Rejected because of 
Chemical Reduction the soil to change oxidation inorganics, e.g., because of distribution limited applicability 
Treatment state of target contaminant. chromium. Ineffective for requirements for reducing and implementation 

organics. Limited agent. problems. 
applicability. 

In Situ Soil Flushing Solutions are injected Potentially effective for all Difficult to implement. Not Medium Rejected because of 
Physical through injection system to contaminants. implementable for complex implementation 
Treatment flush and extract Effectiveness depends on solvents of contaminants. problem. 

contaminants. chemical additives and Flushing solution difficult to 
hydrology. Flushing recover. Chemical additives 
solutions posing likely to pose environmental 
environmental threat likely threat. 
to be needed. Difficult 
recovery of flushing 
solution. 

Vapor Vacuum is applied by use Effective for volatile Easily implementable for Medium Retained for potential 8 
~ 

Extraction of wells inducing a pressure organics. Ineffective for proper site conditions. application to volatile 

i~ gradient that causes inorganic& and Requires emission treatment organics. 
I volatiles to flow through air radionuclide&. Emission for organics and capture w ...., spaces between soil treatment required. system for radionculides and 

particles to the extraction volatilized metals. tx1 \0 
"""' wells. I 

~ 
Grouting Involves drilling and Effective in limiting Implementable as barrier and Medium Retained because of 

injection of grout to form migration of leachate, but for filling voids. ability to limit 
barrier or injection to fill difficult to maintain Implementability depends on contaminant 
voids. barrier integrity. site conditions. migration and 

Potentially effective in potential use for 
filling voids. filling void spaces. 

Fixation/ Solidification agent is Effective for inorganics Implementable. Treatability Medium Retained because of 
Solidification/ applied to soil by mixing in and radionuclides . studies required to select potential 
Stabilization place. Potentially effective for proper additives. Thorough effectivel1C8s and 

organics. Effectiveness characterization of subsurface implementability. 
depends on site conditions conditions and continuous 
and additives used. monitoring required. 
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Table 7-3. Screening of Process Options. Page 7 of 8 

Technology Relative 
Type Process Option Description Effectiveness Implementability Cost Conclusions 

In Situ Aerobic Microbial growth utilizing Effective for most organics Difficult to implement. Low Rejected because of 
Biological organic contaminants as at proper conditions. Treatability studies and limited applicability 
Treatment 11Ubstrate is enhanced by Ineffective for inorganics thorough subsurface and difficult 

injection of or spraying and radionuclides. characterization required. implementation. 
with oxygen source and 
nutrients. 

Anaerobic Microbial growth utilizing Effective for volatile and Difficult to implement. Low Rejected because of 
organic contaminants as complex organics. Not Anoxic ground conditions limited applicability 
substrate is enhanced by effective for inorganic& required. Treatability studies and difficult 
addition of nutrients. and radionuclides. and thorough 11Ub11Urface implementation. 

characterization necessary. 

BIOTA TECHNOLOGIES: 

No Action No Action Do nothing to clean-up the Not effective in reducing Easily implemented, but Low Retained as a 
contamination or reduce the the contamination or might not be acceptable to "baseline• case. 

8 exposure pathways. exposure pathways. regulatory agencies, local 
governments, and the public. 

~ Land Use Deed Identify contaminated areas Effective if implementation Administrative decision is Low Retained to be used i~ 1 Restrictions Restrictions and prohibit certain land is continued. Does not easily implemented. in conjunction with !.>) 
(J'Q uses such as agriculture. reduce contamination. odter process tx:f IO 

options. ..... 
1 

Access Signs/Fences Install a fence and signs Effective if fencing is Easily implemented. Low Retained to be used ~ 
Controls around areas of maintained. Restrictions on future land in conjunction with 

contamination to keep use. odter process 
people out and the biota in. options. 

Entry Control Install a guard/monitoring Very effective in keeping Equipment and persoMel are Low Retained to be used 
aystem to eliminate people people out of the easily implemented and in conjunction with 
from coming in contact with contaminated areas. readily available. odter process 
the contamination. options. 

Monitoring Monitoring Take biota samples and test Does not reduce the Easily implemented. Low Retained to be used 
them for contaminants. contamination, but is very Standard Technology. in conjunction with 

effective tracking the odter process 
contaminant levels. options. 

Capping Multimedia Pine soils over aynthetic Effective in reducing the Easily implemented. Medium Retained because of 
membrane or other layers uptake of contaminants, Restrictions on future land potential 
and covered with soil; not likely to crack. Likely use will also be necessary. effectiveness and 
applied over contaminated to hold up over time. implementability. 
areas. 
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Table 7-3. Screening of Process Options. 

Technology 
Type 

Excavation 

Disposal 

Process Option 

Standard 
Excavating 
Equipment 

Landfill 
Disposal 

Description 

Remove affected biota and 
load it onto process system 
equipment. 

Place contaminated biota in 
an existing landfill. 

WHC(SPLANT)/9-3-92/03134T 

Effectiveness 

Effective in moving and 
transporting biota to 
vehicles for transportation. 

Does not reduce the biota 
contamination but moves 
all of the contamination to 
a more secure place. 

Implementability 

Equipment and workers arc 
readily available. 

Easily implemented if 
sufficient storage is available 
in an offsite landfill area. 

Relative 
Cost 

Low 

Medium 

Page 8 of 8 

Conclusions 

Retained because of 
potential 
effective11C11s and 
implementability. 

Retained because of 
potential 
effectivellC88 and 
implementability. 
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Table 7-4. Preliminary Remedial Action Alternatives Applicable to Waste Management Units and 
Unplanned Release Sites. Page 1 of 3 

Alt 5. 
Alt 2 . Excavation, 

Alt 1. In Situ Alt 3 . Alt 4. Treatment, and Alt 6. 
With or Without Grouting or Excavation and In Situ Geologic Disp. of In Situ Soil Vapor 

Waste Management Unit or Unplaruied Release Vertical Barrien Stabilization Treatment Vitrification TRU Soil Exll'Bction for VOCs 

IJ:: t: t ------- --•- ·'1,ii~ :}=:J) --• 
----------

216-S-l & -2 Cribs • • • 
216-S-5 Crib • • • • • 
216-S-0 Crib • • • • • 
216-S-7 Crib • • • • • 
216-S-9 Crib • • • • • 
216-S-13 Crib • • • • • 
216-S-20 Crib • • • • • 
216-S-22 Crib • • • • • 
216-S-23 Crib • • • • 
216-S-25 Crib • • • • 
216-S-26 Crib • • • • 
216-S-3 French Drain • • • • • 

k-:-:-:-:-:':-:-:•:-:':-••:•:•:-:•:• •-----:- __ _ ,_ - -_, __ - , 
---- ·,•.· ... · .. •,·,·-·. ___________ 

216-S-I0P Pond • • • • 
216-S-ll Pond • • • • 
216-S-15 Pond • • • • • 
216-S-16P Pond • • • • • 
216-S-17 Pond • • • • • 
216-S-19 Pond • • • • • 
216-S-I0D Pond • • • • • 
216-S-16D Pond • • • • • • 
216-U-9 Ditch • • • • • • 
216-S-8 Trench • • • 
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Table 7-4. Preliminary Remedial Action Alternatives Applicable to Waste Management Units and 

Waste Management Unit or Unplanned Release 

216-S-12 Trench 

216-S-14 Trench 

216-S-18 Trench 

2607-W6 Septic Tank and Tile Field 

2607-WZ Septic Tank 

·.•: .. 
. ·:: .. ,. 

216-S-172 Control Structure 

2904-S-160 Control Structure 

2904-S-l 70 Control Structure 

Unplanned Release Sites. Page 2 of 3 

Alt 1. 
With or Without 
Vertical Barriers 

• 

Alt 2. 
In Situ 

Grouting or 
Stabilization 

• 
• 
• 

Alt 3 . 
Excavation and 

Treatment 

• 
• 
• 

\ttJ:i'(i} / ·.' sepik tarikii aii,fAk:1aie<1 . ' f· '• 

• • • 
• • • 
• • • 

• • • 
• • 
• • 

Alt 4. 
In Situ 

Vitrification 

• 
• 
• 

Alt 5. 
Excavation, 

Treatment, and 
Geologic Disp. of 

TRUSoil 

• 
• 
• 

Alt 6. 
In Situ Soil Vapor 

Extraction for VOCs 

• 
• 
• 

.•:• ··::·: .. •·: 

2904-S- l 71 Control Structure • • 

207-S-Retention Basin • • • 
207-SL Retention Basin • • • 

wwis:rn:inn:m Jrt,;;,•:•:::., .. ,, .. ,,., .. ,.,,,, . ·:·:: .• : :DUOU ....... :::: . -218-W-7 Burial Ground • • • 
218-W-9 Burial Ground • • • • • • 

·•: ~:;;'•:•.< .... ·.·•:•:.:::::: ... :•: .. : 
··•:•:•:: ... :• ·.• : . .:::{ :,:::::::::.:·.,. 

· .. : 
·.•··.· 

... ,,, ....•. :: ,// ;\,,,,,.•·/ .,. ,,,,,,) unpl~riilcd ;-______ .; ;) /· ::,,,,,,,.,,, )]{ )::{\ : @ .. ·. . .•:•.• .. ··. 

: .. ,.: 

UN-200-W-32 • • • 
UN-200-W-34 • • • 
UN-200-W-35 • • • 
UN-200-W-41 • • • 
UN-200-W-42 • • 
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Table 7-4. Preliminary Remedial Action Alternatives Applicable to Waste Management Units and 
Unplanned Release Sites. Page 3 of 3 

Alt 5. 
Alt 2 . Excavation, 

Alt 1. In Situ Alt 3 . Alt 4. Treatment, and Alt 6. 
With or Without Grouting or Excavation and In Situ Geologic Disp . of In Situ Soil Vapor 

Waste Management Unit or Unplanned Release Vertical Barriers Stabilization Treatment Vitrification TRU Soil Extraction for VOCs 

UN-200-W-43 • • • 
UN-200-W-52 • • 
UN-200-W-56 • 
UN-200-W-61 • • • 
UN-200-W-69 • • • -
UN-200-W-83 • • • 
UN-200-W-108 • • • 
UN-200-W-109 • • • 
UN-200-W-116 • • • 
UN-200-W-123 • • • 
UN-200-W-127 • • • 
UN-216-W-30 • • , • 
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8.0 DATA QUALITY OBJECTIVES 

As described in Section 1.2.2, this aggregate area management study (AAMS} process, 
as part of the Hanford ~{{~:::Past-Practice Strategy (Thompson 199llm1tm:::il.l.iif, is 
designed to focus the remedial investigation (RI)/ feasibility study (FSf procesi"foward 
comprehensive cleanup or closure of all contaminated areas at the earliest possible date and 
in the most effective manner. The fundamental principle of the Hanford Wiii)Past-Practice 
Strategy is a "bias for action" that emphasizes the maximum use of existing data to expedite 
the RI/FS process as well as allo·w decisions about work that can be done at the site early in 
the process, such as expedited response actions (ERAs), interim remedial measures (IRMs), 
limited field investigations (LFis), and focused feasibility studies (FFS). The data have 
already been described in previous sections (2.0, 3.0, and 4.0). Remediation alternatives are 
described in Section 7.0. However, data, whether existing or newly acquired, can only be 
used for these purposes if it meets the requirements of data quality as defined by the data 
quality objective (DQO) process developed by the U.S. Environmental Protection Agency 
(EPA) for use at Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) sites (EPA 1987). This section implements the DQO process for this, the 
scoping phase, in the S Plant Aggregate Area. 

In the guidance document for DQO development (EPA 1987), the process is described 
as involving three stages which have been used in the organization of the following sections: 

• Stage 1--Identify decision types (Section 8.1) 

• Stage 2--Identify data uses and needs (Section 8.2) 

• Stage 3--Design a data collection program (Section 8.3) . 

Stage 1 of the DQO process is undertaken to identify: 

• The decision makers (thus data users) relying on the data to be developed 
(Section 8.1.1) 

• The data available to make these decisions (Section 8.1.2) 

• The quality of these available data (Section 8.1.3) 

• The conceptual model into which these data must be incorporated (Section 8.1.4) 
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• The objectives and decisions that must evolve from the data (Section 8.1.5). 

These issues serve to define, from various sides, the types of decisions that will be 
made on the basis of the S Plant AAMS. 

8.1.1 Data Users 

The data users for the S Plant AAMS fand subsequent investigations such as LFis, 
RI/FSs, and Resource Conservation and Recovery Act (RCRA) Facility, Investigations 
(RFI)fllPi~ffiy~:::mmm::::;m~iji:twM§l are the following: 

• The decision makers for policies and strategies on remedial action at the Hanford 
Site. These are the signatories of the Hanford Federal Facility Agreement and 
Consent Order (Tri-Party Agreement) (Ecology et al. 1990) including the&.& 

1?~~~:~.~ of ERergy (DOE), 1:11.ni!BBlll~ltilllrl.Emffl~l::gi:!;lEtffli 
ll§Jggy)i !ll!EP A, and the \1/ashiRgtoR State Department of Ecology 
(BeofotiY)l!R::::m111. 
Nominally these responsibilities are assigned to the heads of these agencies (the 
Secretary of Energy for DOE, the Administrator of EPA, and the Director of 
Ecology), although the political process requires that more local policy-makers 
(such as the Regional Administrator of EPA and the head of the U.S. Department 
of Energy, Richland Operations Office (DOE/RL) and, to a great extent, 
technical and policy-assessment staff of these agencies will have a major say in 
the decisions to be evolved through this process. 

• Unit managers of Westinghouse Hanford and potentially other Hanford Site 
contractors who will be tasked with implementing remedial activities at the 
S Plant Aggregate Area. Staff of these contractors will have to make the lower 
level (tactical) decisions about appropriate scheduling of activities and allocation 
of resources (funding, personnel, and equipment) to accomplish & t•m~ltilwl::::1~::~e AAMS feeOfflffiCRdatiORS. . .. .... . 

• Concerned members of the wide community involved with the Hanford Site. 
These may include: 

Other state (Washington, Oregon, and other states) and federal agencies 

WHC(SPLANT)/9-17-92/03135A 

8-2 



, , 

,..... 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

DOE/RL-91-60 
Draft B 

Affected Indian tribes 

Special interest groups 

The general public. 

These groups will be involved in the decision process through the implementation 
of the Community Relations Plan (CRP) (Ecology et al. 1989), and will apply 
their concerns through the "primary" data users, the signatories of the Tri-Party 
Agreement. 

The needs of these users will have a pivotal role in issues of data quality. Some of this 
influence is already imposed by the guidance of the Tri-Party Agreement. 

8.1.2 Available Information 

The Hanford '$l.@fPast-Practice Strategy specifies a "bias for action" which intends to 
make the maximal use .. of existing data on an initial basis for decisions about remediation. 
This emphasis can only be implemented if the existing data are adequate for the purpose. 

Available data for the S Plant Aggregate Area are presented in Sections 2.0, 3.0, and 
4. 0 and in ~opical Rjeports prepared for this study. As described in Section 1. 2. 2, these 
data should address several issues: 

• Issue 1: Facility and process descriptions and operational histories for waste 
sources (Sections 2.2, 2.3, and 2.4) 

• Issue 2: Waste disposal records defining dates of disposal, waste types, and 
waste quantities (Section 2.4) 

• Issue 3: Sampling events of waste effluents and affected media (Section 4.1) 

• Issue 4: Site conditions including the site physiography, topography, geology, 
hydrology, meteorology, ecology, demography, and archaeology (Section 3. 0) 

• Issue 5: Environmental monitoring data for affected media including air, surface 
water, sediment, soil, groundwater and biota (Section 4.1 , except that 
groundwater data is presented in the separate 200 West Groundwater Aggregate 
Area Management Study Report, AAMSR) . 
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A major requirement for adequate characterization of many of these issues is 
identification of chemical and radiological constituents associated with the sites, with a view 
to determine the contaminants of concern there and the extent of their distribution in the soils 
beneath each of the waste management units in the S Plant Aggregate Area. There was 
found to be a limited amount of data in this regard. The data reported for the various waste 
management units in the S Plant Aggregate Area (See Section 4.1 and Tables 4-1, 4-2, and 
4-3) have been found to describe: 

• Inventory: generally estimated from chemical process data and emphasizing 
radionuclides (Issues 1 and 2). These data are especially limited regarding 
reconstruction of early operations activities, and even the most recent data are 
based on very few sampling events, possibly non-representative of the long-term 
activity of the waste management units. In some cases (e.g., for 216 U 15 
:~:~::J!:~tlTutg :jl,iffiilj!ji§lpft:q!ji:even the location of the facility is not adequately 

• Surface radiological surveys: undifferentiated radiation levels, without 
identification of radionuclides present, presented in terms of extent of radiation 
and maximal levels (Issue 5). These historical data are extremely difficult to 
relate to the present-day distribution and nature of the radioactive contamination 
they purport to measure because of the lack of radionuclide identification and the 
likelihood that changes have occurred (at least to surface soils) since the time of 
these surveys. 

• External radiation monitoring: similar to the surface radiological surveys but 
provide even less information because with a fixed-point thermoluminescent 
dosimeter (TLD) no spatial distribution is provided. In addition, data are also 
available for some TLDs placed at points not associated with specific waste 
management units. • s ::;TLD data agaift 11:l::do not differentiate radionuclide 
species. 

• Waste, soil, or sediment sampling--these include waste sampling in ~ mniJ.I 
11¥.Ul ~ I:Cin the 241-S and llil tSX Tank Farms), wastes in the 207-SL ······ ········· .. · 
Retentlori"°Basin; sediments from····the 216-S-l0D Ditch were collected and 
analyzed for radionuclide contamination, and soil samples in the vicinity of the 
216-S-l and 2 Cribs were collected and analyzed for radionuclides. The quality ~-• :i.i:~iliifi:i:~~~t ~!~~ ~f!!~!il:~! ! :l[~!!!~~~!!ties) 
since the time of the sampling DY makes the data agaift geftemlly inapplicable to ;;;• ilii::ifli\i[iii~ii~i;!i\1i::::1i,1miil;;ii:lll l il11 
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There is also a set of data of soil sampling and analysis that was conducted for 
several years on a grid pattern, and cannot be assigned to a particular waste 
management unit. These data would indicate impacts of historical operations at 
the Hanford Site, and in the vicinity of the grid points, but the impacts cannot be 
ascribed to a particular unit and so do not assist in decision making on a unit-by-

unit basis!Ilit:J:~!!i!Pif::llti!!ai!!imnm.livlil&fflhin2:!Ii§nfflmMii!iffli:I!l\il:li-

Biota sampling--only in the 216-S-lOD Ditch. These data could assist assessment 
of bio-uptake and bio-transfer pathways from this unit (Issue 5). 

Borehole geophysics: these data, for a number of units discharged to the soil 
column (cribs, trenches, and ditches) and the single-shell tanks, were designed to 
detect the presence of radionuclides (by their gamma-ray radiation) in the 
subsurface and to indicate whether these materials are migrating vertically (Issue 
5). A list of these surveys that have been conducted in the S Plant Aggregate 
Area is included in the Data Package Topical Report prepared for this study 
(Chamness et al. 1991). These M§$t:::pr::mi:::::mt!~fidata are limited by the 
method's inability to identify specific radionuclides and thus to differentiate 
naturally-occurring radioactive materials from possible releases. Variations in 
quality control further limit their comparability and possible use for estimation of 
concentrations. 

Besides these historic data, additional borehole geophysical data will be available 
through the Radionuclide Logging System (RLS), being carried out at the time of 
this report and in support of the AAMS process. Like the previous (gross 
gamma) logging conducted at waste management units in the S Plant Aggregate 
Area, the RLS depends on gamma rays and cannot detect some species of 
radionuclides. However, unlike the gross gamma surveys, the RLS is designed to 
identify individual radionuclide species through their characteristic gamma ray 
photon energy levels. It should thus be able to differentiate naturally-occurring 
radionuclides from those resulting from releases. It will also (like gross gamma 
logging) determine the vertical extent of the presence of the radionuclides. It will 
be conducted in about ten wells located in the S Plant Aggregate Area and will be 
available with completion of the AAMS process. 
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Based on the above summary, the data are considered to be of varying quality. These 
data have not been validated, a process generally required for risk assessment or final I{~9rg 
i.f:];.IIJ19.ij(ROD). purposes. Most of the data are based on field methods, which are ...... . , ...... .... . 
generally····applicable only for screening purposed Pli!ii::::and can be used to focus future 
activities (e.g., sampling and analysis plans). 

They are considered to be deficient in one or more of the following ways: 

• The methods l~ffii!i::::~1um::~11xii]?lnl:!Hl{Um::::11:::11i*=~:::are unable to differentiate 
the various radionuclides which may have been present at the time of the survey. 

• The release locations have been changed (especially by remediation activities) 
since the time of the survey or sampling, and it is likely that contaminant 
distributions have changed. 

• The survey or sampling has been done at a location different from the waste 
management unit or release, and so would not be representative of the 
concentrations in the zone of the release. This deficiency applies to horizontal 
and vertical differences in location: the borehole geophysiesg~~ygmq data may 
be at the correct depths, but the distance of the borehole from .. the··was"te 
management unit can severely attenuate the gamma-radiation which is used to 
indicate contamination; surface sampling and surveys similarly cannot establish 
subsurface contaminant concentrations or even disprove the possible presence of 
some radioactive constituents (particularly alpha-emitting transuranic elements, 
TRUs). 

• There has been virtually no measurement of non-radioactive hazardous 
constituents in the sampling and analysis of media in the S Plant Aggregate Area. 

In addition to these data, there are also data regarding site conditions (Issue 2) that do 
not directly relate to the presence of environmental releases, but which will assist in the 
assessment of its potential migration if present. These data are generally summarized in the 
Topical Reports prepared for this AAMS. Those include the following: 

• S Plant Geologic and Geophysics Data Package for the 200 AAMS (Chamness et 
al. 1991), which contains tables of wells in which borehole geophysics have been 
conducted, the types and dates of the tests, and a reference to indicate the 
physical location of the logs. The package also includes a list of the data 
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available from the drilling of each well located in the S Plant Aggregate Area, . 
such as the logs available (driller's or geologist's; indication of their physical 
location; grain size, carbonate, moisture, and chemical/radiological analyses; lists 
of depths, dates, elevation, and coordinates for all wells); and copies of the 
boring logs and well completion (as-built) summaries for a selection of wells in 
the S Plant Aggregate Area. 

• Geologic Setting of the 200 West Area: An Update (Lindsey et al. 1991) includes 
descriptions of regional stratigraphy, structural geology, and local (200 West 
Area) stratigraphy, with revised structure and isopach maps of the various 
unconsolidated strata found beneath the 200 West Area. 

The data in these topical reports was obtained for the ~ggregate -A'irea study based on 
a review of driller's and geologist's logs for wells drilled in the S Plant Aggregate Area. A 
selection of 15 of those logs was made which best represented the geologic structures below 
the Ai,ggregate Al,fea and are presented in Chamness et al (1991). Lindsay ffi:RHiY!i:tet al. 
(1991) then used these wells (and others from other Agggregate Aireas in the 200 West 
Area) to develop cross-sections, structure maps, and isopach maps·; which were in tum 
adapted to the specific needs of this report and presented in Section 3. Only existing logs 
were used; no new wells were drilled as part of this study. The quality of the data varies 
among the logs according to the time they were drilled and the scope of the study they were 
supporting, but generally these data are sufficient for the general geological characterization 
of the site. Issues involving the potential of contaminant migration at specific sites, based on 
stratigraphic concerns, may not be fully addressed through any existing borings or wells 
because appropriate borings may not be located in close proximity; these issues should be 
addressed during subsequent field investigations at locations where contaminant migration is 
considered likely. 

Another class of data that was gathered in the general area of the 200 West Area, and 
therefore potentially appropriate to the S Plant Aggregate Area, is the result of a set of 
studies that were performed for the Basalt Waste Isolation Project (BWIP) (DOE 1988ij), in 
the attempt to site a high-level radioactive waste geologic repository in the basalt beneath and 
in the vicinity of the Hanford Site. The proposed Reference Repository Site included the 
200 West Area and some distance beyond it, mainly to the west. For this siting project, a 
number of geologic techniques were used, and some of the data generated by the drilling 
program have been used for the stratigraphic interpretation presented in Section 3.4 (all the 
wells denoted with an alias "BH-.. " were drilled for the BWIP project) and a number of the 
figures used in this and other sections of Section 3.0. The program also included a number 
of geophysical studies, using the following techniques: 

• Gravity 
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• Seismic reflection 

• Seismic refraction 

• Magnetotellurics. 
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These data, as presented in Section 1.3.2.2.3 of DOE (1988b), were reviewed for their 
relevance to the present S Plant (source area) AAMS. The limitations of these studies 
include the following aspects: 

• Most of the studies covered a regional scale with lines or coverages that may 
have crossed the S Plant Aggregate Area (or even the 200 West Area) only in 
passing. Some of the surveys (e.g., the grid of gravity stations) specifically 
avoided the 200 West Area ("due to restricted access"). 

• Many of the techniques are more sensitive to the basalt than to the suprabasalt 
sediments of specific interest in the AAMS program, and even less sensitive to 
the features which are closer to the surface, as is applicable to the source area 
AAMS. Basalt is by nature much denser than the unconsolidated sediments (and 
thus also has a characteristic seismic signature) and has more consistent magnetic 
properties. In addition, the analysis of the data emphasized the basalt features 
which were apparent in the data. All this is appropriate to a study of the basalt, 
but does not make the studies applicable to the present study. 

• Even when features potentially due to shallow sediments are identified, they are 
interpreted either very generally (e.g., "erosional features in the Hanford and (or) 
Ringold Formations") or as complications (e.g., "shallow sediment velocity 
variations causing stacking velocity correction errors") . There are only a-very 

few features thftt-fiffilin§litm!:!li:#:I§!Il!l!:l:l~tlimil:~rlii:&¥me1Jare interpreted 
as descriptive of the structure of the suprabasalt sediments. 

• Lastly, some of the anomalies that are interpreted in terms of a sedimentary 
stratigraphic cause (e.g., "erosion of Middle Ringold") do not bear up under the 
more detailed stratigraphic interpretation carried out under the '.fjopical R-r,eports 
for the AAMS (Lindsey et al. 1991,i~ Chamness et al. 1991). · ·· 

However, these data will be reviewed in more detail for the purposes of the 200 West 
Groundwater AAMS, since deeper features (including in the basalt) are of more concern for 
that study. 
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Other data, presented in Sections 2.0, 3.0, and 4.0, are broader-scale rather than 
site-specific like the contaminant concentrations are. These include topography, 
meteorology, surface hydrology, environmental resources, and human resources, and 
contaminant characteristics. These data are generally of acceptable quality for the purposes 
of planning remedial actions in the S Plant Aggregate Area. 

8.1.3 Evaluation of Available Data 

lbi\EPA (1987) has specified indicators of data quality, the five "PARCC" parameters 
(precision·: accuracy, representativeness, completeness, and comparability), which can be 
used to evaluate the existing data and to specify requirements for future data collection. 

• Precision: the reproducibility of the data 

• Accuracy: the lack of a bias in the data. 

Much of the existing data are of limited precision and accuracy due to the 
analytical methods that have been used historically. The gross gamma borehole 
geophysical logging in particular is limited by methodological problems although 
reproducibility has been generally observed in the data. Conditions that have 
contributed to lack of precision and/or accuracy include: improvements in 
analytical instrumentation and methodology making older data incompatible; 
effects of background levels (particularly regarding radioactivity and inorganics); 
and lack of quality control on data acquisition. 

The limitations in precision and accuracy in existing data are mainly due to the 
progress of analytical methodologies and quality assurance (QA) procedures since 
the time they were collected. The Hanford $.ii.~;ifast-Practice ln~ligalion 
Strategy (ThompsoR 199 lQ:Q.~;;;;}~~~) reco.mmends that existing data be used 
to the maximum extent poss"ib1e;· "at "fwo .. fovels: first to formulate the conceptual 
model, conduct a qualitative risk assessment, and prepare work plans, but also as 
an initial data set that can be the basis for a fully qualified data set through a 
process of review, evaluation, and confirmation. 

• Representativeness: the degree to which the appropriate environmental 
parameters or media have been sampled. 

This parameter highlights a shortcoming of most of the historical data. $.qffl¢. 
lilmtint§fI:lielinml'.~IIPlPimllRPil:l:tiilfij!iyffl1;Jit::§lq§p!,:!i:~¥:i!l~l ill:I"""""""" """ 
Limitations include the observation only of gross gamma radiation rather than 
differentiating it by radionuclide (e.g., through spectral surveying methods as are 
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being used by the RLS program), the analysis of samples only for radionuclides 
rather than for chemicals and radionuclides, and the failure to sample (especially 
in the subsurface) for the full potential extent of contaminant migration. 

The data are incomplete primarily because of the lack of subsurface sampling for 
extent of contamination. This is because no subsurface investigation has been 
initiated on the waste management units in the S Plant Aggregate Area yet. The 
lack of these data is also caused by concerns to limit the potential exposure to 
radioactivity of workers who would have to driU in cc.-ntaminated areas and the 
possible release or spread of contamination through these intrusive procedures. 
The result of this data gap is that none of the sites can be demonstrated to have 
contamination either above or below levels of regulatory concern, and a full 
quantitative risk assessment cannot be conducted. 

In addition, in many cases it has been necessary to use general data (i.e., from 
elsewhere in the 200 West Area or even from the vicinity of the 200 Areas) 
rather than data specific to a particular waste management unit. For most 
purposes of characterization for transport mechanisms, this procedure is 
acceptable given the screening level of the present study. For example, while it 
is appropriate to use a limited number of boring logs to characterize the 
stratigraphy in the Ajggregate ~ea (Chamness et al. 1991-i; Lindsey et al. 
1991), the later, waste management unit-specific, field sampling plans will 
require detailed consideration of more of the logs of wells drilled in the 
immediate vicinity, whatever their quality, as a starting point to conceptually 
model the geology specifically beneath that unit. 

Completeness: the fraction of samples that are considered "valid." 

None of the data that have been previously gathered in the Y-i!:1Plant Aggregate 
Area has been "validated" in the EPA Contract Laboratory Program (CLP) sense, 
although varying levels of quality control have been applied to the sampling and 

;;.{,i:•i!i1ll~llllllli1!11tllllllll~e best 
indication of the validity of the data is the reproducibility of the results, and this 
indicates that validity (completeness) is one of the less significant problems with 
the data. 
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• Comparability;//~he confidence that can be placed in the comparison of two data 
sets (e.g. , separate samplings) . 

With varying levels of quality control and varying procedures for sample 
acquisition and analysis, this parameter is also generally poorly met. Much of 
this is due to the more recent development of QA procedures. 

While these limitations cannot in most cases be quantified (and some such as 
representativeness are specifically only qualitative), most of the data gathered in the S Plant 
Aggregate Area can be cited as failing one or more of the P ARCC parameters. As discussed 
in Section 8.1.2, the data are considered to be deficient in completeness, (the appropriate 
media, constituents, or locations were generally not sampled or analyzed). These data 
should, however, be used to the maximum extent to develop work plans for site field 
investigations, prioritize the various units, and to determine, to the extent possible, where 
and whether contamination is ~'.i.rn~~:l::fi~fa>resent. 

In addition to these site-specific data, there are also a limited number of non site­
specific sampling events that are being developed to determine background levels of naturally 
occurring constituents (Hoover and LeGore 1991). These data can be used to differentiate 
the effect of the environmental releases from naturally occurring background levels. 

8.1.4 Conceptual Models 

The initial conceptual model of the sites in the S Plant Aggregate Area is presented and 
described in Section 4.2 (Figure 4~3). The model is based on best estimates of where 
contaminants were discharged and their potential for migration from release points. The 
conceptual model is designed to be conservatively inclusive in the face of a lack of data. 
This means that a migration pathway was included if there is any possibility of contamination 
travelling on it, historically or at present. In most cases there may not be a significant flux 
of such contamination migration for many of the pathways shown on the figure. 

The one pathway in Figure 4~3 that has transported large amounts of water is 
undoubtedly the releases to soil from the 216-S-lOD Ditch, through the vadose zone into the 
unconfined aquifer. Contamination can be demonstrated to have been present in the ditch 
according to results of sediment sampling. If significant levels of dissolved constituents were 
present in the ditch, the large quantities of water would have contributed to their mobilization 
and transport to the aquifer. The 216-S-16P and 216-S-l 7 Ponds have received and may 
have discharged even larger amounts of water through the vadose zone into the unconfined 
aquifer. However, there is little information about the contamination that actually has been 
transported along these pathways. The pathway from some of the cribs leading to adsorption 
of tra:nsttra:n:ie BJJ.]elements on vadose-zone soils is possibly more significant. These and 
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other pathways can be traced on the conceptual model. All are possible; only a few are 
likely because of the conservatism inherent in including all conceivable pathways. More 
importantly, even if a pathway carries significant levels of a contaminant, it still may not 
have carried contamination to the ultimate receptors, human or ecological. This can only be 
assessed by sampling at the exposure point on this pathway, or sampling at some other point 
and extrapolation to the exposure point, to indicate the dosage to the receptors. 

There are, therefore, significant uncertainties in the contaminant levels in the 
contaminant migration pathways shown on the conceptual model, yet almost none of these 
pathways has been sampled to determine whether any contamination still exists in any of the 
locations implicated from the conceptual model, and if so which constituents, how much, and 
to what extent. 

8.1.S Aggregate Area Management Study Objectives and Decisions 

The specific objectives of the S Plant AAMS are listed in Section 1.3. They include 
(in part) the following: 

• Assemble site data (as described in Section 8.1.2) 

1::::::::rttJeBi~:::m1:::tooms2n,rtgf~PtEefRl 

1::tlI:tI:i!IlifflM,S!:Uintl• Irlifli&I§Ilb• liliiBfifisllta::::-1~::iBliisltriilmil 
• Develop a pfj}§iin,• JJ)jjsite conceptual model (see Section 8.1.4) 

• Identify contaminants of concern and their distribution (Section 5.(li::9) 

• Identify preliminary pqffinp!l,!i;applicable, or relevant and appropriate, 
requirements (ARARsfS.ection 6.0 

• Define preliminary remedial action objectives and screen potential remedial 
technologies to prepare preliminary remedial action alternatives (Section 7.0)jfflg 

1::::::::::::::::r::m1m.1t:!!m':::!ir1.s,t::Hi.§!!§!t::~a,tiu:~~~:::~~s::::~::1n2nH~ 
• 
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• DefiAe ffglgfUUfaand prioritizef'::i$::::tj~mnmm;,B}fflffl\ngn~mn1~::1mrJt::J~pµfiqgn~; 
i.n.4. work plan activities with emphasis on supporting early cleanup actions and 

records of decision !§ll§ni::::§ie:::l;l;l~*ll 

The decisions that will have to be made on the basis of this AAMS can best be 
described according to the Hanford WJfl-}fast-Practice Strategy (ThompsoA 1991m •.~ 
:t~ii) flow chart (Figure 1-2 in Sectio·n 1.0) that must be conducted on a site-by: sfre .. basis. 
becf'sions are shown on the flow chart as diamond-shaped boxes, and include,}W~Hffi!!gfflipj: 

• Is an ERA justified? 

• Is less than e-;p,Ji months' response needed (is the ERA time critical)? 

• Are data sufficient to formulate the conceptual model and perform a qualitative 
risk assessment? 

• Is an IRM justified? 

• Can the remedy be selected? 

• Can additional required data be obtained by LFI? 

• Are data (from field investigations) sufficient to perform risk assessment? 

• Can an Operable Unit/ Aggregate Area Record of DecisioA (RO~ be issued? 

(The last two questions will only be asked after additional data are obtained through 
field investigations, and so are DQO issues only in assessing scoping for those 
investigations.) 

Most of these decisions are actually a complicated mixture of many smaller questions, 
and will be addressed in Section 9. 0 in a more detailed flowchart for assessing the need for 
remediation or investigation. 

Similarly, the tasks that will need to be performed after the AAMS that drive the data 
needs for the study are found in the rectangular boxes on the flow chart. These includel ffl§ 
:e;:;;,1:j;•:•:-:,:-:-:-:,:.-:,:,:,:,:❖ 

1\itiO.Wtna.· ;:·.:;:::.·::,:,;,::i=:.:.::: .•• :.::;.~ • 

• ERA (if justified) 
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• Definition of threshold contamination levels, and formulation of conceptual 
model, performance of qualitative risk assessment, and FS screening (IRM 
preliminaries) 

• FFS for IRM selection 

• Determination of minimum data requirements for IRM path 

• Negotiation of Scope of Work, relative priority, and incorporation into integrated 
schedule, performance of LFI 

• Determination of minimum data needs for risk assessment and final R'.femedy 
S;jelection (preparation of RI/FS pathway). ·· 

These stages of the investigation must be considered in assessing data needs (Section 
8.2.1). 

8.2 DATA USES AND NEEDS (STAGE 2 OF THE DQO PROCESS) 

Stage 2 of the DQO development process (EPA 1987) defines data uses and specifies 
the types of data needed to meet the project objectives. These data uses and needs are based 
on the Stage 1 results, but must be more specific. The elements of this stage of the DQO 
process include: 

• Identifying data uses (Section 8.2.1) 

• Identifying data types (Section 8.2.2.1) 

• Identifying data quality needs (Section 8.2.2.2) 

• Identifying data quantity needs (Section 8.2.2.3) 

• Evaluating sampling/analysis options (Section 8.2.2.4) 

• Reviewing data quality parameters (Section 8.2.2.5) 

• Summarizing data gaps (Section 8.2.3). 

Stage 2 is developed on the basis of the conceptual model and the project objectives. 
These following sections discuss these issues in greater detail. 
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For the purposes of the remediation in the S Plant Aggregate Area, most data uses fall 
into one or more of four general categories: 

• Site characterization 

• Public health evaluation and human health and ecological risk assessments 

• Evaluation of remedial action alternatives 

• Worker health and safety. 

Site characterization refers to a process that includes determining and evaluating the 
physical and chemical properties of any wastes and contaminated media present at a site, and 
evaluating the nature and extent of contamination. This process normally involves the 
collection of basic geologic, hydrologic, and meteorologic data but more importantly for the 
S Plant Aggregate Area waste management units, data on specific contaminants and sources 
that can be incorporated into the conceptual model to indicate the relative significance of the 
various pathways. Site characterization is not an end in itself, as stressed in the Hanford [$.ti.~ 
Past-Practice Strategy (ThompsoR 19911):Q.fflI{t;:J:Jl92~), but rather the data must work 
toward the ultimate objectives of assess1ng····i11e·'neecffor remediation (according to risk 

assessment methods, either qualitative or quantitative:l:llilggfflp!ifisiiwtntIIIBi) and 
providing appropriate means of remediation (through an FFS, FS, or CMS) . The 
understanding of the site characterization, based on existing data, is presented in 
Sections 2.0, 3.0, and 4.0, and summarized in the conceptual model (Section 4.2). 

Data required to conduct a public health evaluation, and human health and ecological 
risk assessments at the sites in the S Plant Aggregate Area include the following: input 
parameters for various performance assessment models (e.g., the Multimedia Environmental 
Pollutant Assessment System); site characteristics; and contaminant data required to evaluate 
the threat to public and environmental health and welfare through exposure to the various 
media. These needs usually overlap with site characterization needs. An extensive 

WHC(SPLAN1)/9-17-92/03135A 

8-15 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
t7 
18 
19 
20 
~1 
22 
23 
24, 
25 
26 
21, 
28 
29' 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

DOE/RL-91-60 
Draft B 

'-!!lllll!r~~IIII~~~ 
development, and the data needs for this methodology wm be considered 9.ffi&4.9:i4.!~:in 

~~y~l-~pi_~~--~-~~~t~pecific sampling and analysis plansiiimtffiHl.ft2:Itl\llflqigr,4;!:lill::11tt 
R.t.«¢t.!:¢.i%§.lr.4t~gy. 

. . 
Data collected to support evaluation of remedial action alternatives for ERAs, IRMs, 

FFSs, or the full RI/FS, include site screening of alternatives, feasibility-level design, and 
preliminary cost estimates. Once an alternative is selected for implementation, much of the 
data collected during site investigations (LFI or RI) can also be used for the final engineering 
design. Generally, collection of information during the investigations specifically for use in 
the final design is not cost effective because many issues must be decided about appropriate 
technologies before effective data gathering can be undertaken. It is preferable to gather 
such specific information during a separate predesign investigation or at the time of 
remediation (i.e., the "observational approach" of the Hanford $:tf#}!'ast-Practice Strategy 
[Thompson 199 llti)lUDi!i lf.J~j]). Based on the existing data, .. broad remedial action 
technologies and .. obJectiveS-···have been identified in Section 7.0. 

The worker health and safety category includes data collected to establish the required 
level of protection for workers during various investigation activities. These data are used to 
determine if there is concern for the personnel working in the vicinity of the aggregate area. 
The results of these assessments are also used in the development of the various safety 
documents required for field work (see Health and Safety Plan, Appendix B). 

It should be noted that each of these data use categories (site characterization, risk 
assessment needs, remedial actions, and health and safety) will be required at each decision 
point on the Hanford ,xr~:~:Past-Practice Strategy (Thompson 1991ffll$.t&::::l~~;i) flow 
chart, as discussed at ·the .. end of Section 8.1.5. To the extent poss161e;···how·ever;· not all sites 
will be investigated to the same degree but only those with the highest priority. These 
results will then be extended to the other, analogous sites which have similar geology and 
disposal histories (see Section 9.2.3). 

The existing data can presently be used for two main purposes: 

• Development of site-specific sampling plans (site characterization use) 

• Screening for health and safety (worker health and safety use). 

Table 8-1 presents a summary of the availability of existing data for these two uses. 
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For the purposes of developing sampling plans, existing information is available for: 

• The location of sites: many of the sites have surface expressions, markers, or 
have been surveyed in the past. The unplanned releases in particular are lacking 
in this information. 

• Possible contamination found at the sites: these data can be derived from the 
inventories for the sites (mainly for the cribs and other disposal facilities) as well 
as from the limited sampling that has been done at ni9.U1'§J§!.fi~~l fflg~iil ] the 216-S-l0D Ditch. . ....... ........ ................................. .. ..... . 

• The likely depth of contaminants: this information is mainly obtained from the 
gross gamma borehole logging for many of the sites. 

Two types of information are available for the purposes of worker health and safety, 
and will be used to develop health and safety documents: 

• Levels of surface radiation: derived from the on-going periodic radiological 
surveys performed under the Environmental Surveillance program (Schmidt et al. 
19914). Table 8-1 shows where surveys have indicated no detectable levels of 
surface radiation and so no additional survey is required before surface activities 
can be conducted. 

• Expected maximum contaminant levels[J\these data can be used mainly on the 
results of subsurface soil sampling. ... ...... 

Table 8-1 also presents a first expression of the data needs for the individual waste 
management units in the S Plant Aggregate Area, which must be addressed for remediation 
approaches to be developed. 

8.2.2 Data Needs 

The data needs for the S Plant Aggregate Area are discussed in the following sections 
according to the categories of types of data (Section 8.2.2.1), quality (8.2.2.2), quantity 
(8.2.2.3), options for acquiring the data (8.2.2.4), and appropriate DQO (PARCC) 
parameters (8.2.2.5) . These considerations are summarized for each category of waste 
management unit site in the S Plant Aggregate Area (Section 8.2.3). 

8.2.2.1 Data Types. Data use categories described in Section 8.2. 1 define the general 
purpose of collecting additional data. Based on the intended uses, a concise statement 
regarding the data types needed can be developed. Data types specified at this stage should 
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1 not be limited to chemical parameters, but should also include necessary physical parameters 

~ ___ _.ia 
5 and source materials are interrelated, data types used to evaluate one media may also be 
6 useful to characterize another media. 
7 
8 Identifying data types by media indicates that there are overlapping data needs. Data 
9 objectives proposed for collection in the· site investigations at sites in the S Plant Aggregate 
10 Area are discussed in Section 8.3 to provide focus to investigatory methods that may be 
11 employed. The data type requirements for the preliminary remedial action alternatives 
12 developed in Section 7.4 are summarized in Table 8-2. 
13 
4 8.2.2.2 Data Quality Needs. The various tasks and phases of a CERCLA investigation 

15 may require different levels of data quality. Important factors in defining data quality 
16 include selecting appropriate analytical levels and validating and identifying contaminant 
'11 levels of concern as described below. The Westinghouse Hanford document, A Proposed 
18 Data Quality Strategy for Hanford Site Characterization, will be used to help define these 

!~ iraiiiiiiir&lt•-•a.i. 
22 
23 Chemical and radionuclide laboratory analysis will be one of the most important data 
24 types, and is required at virtually all the sites in the S Plant Aggregate Area. In general, 
25 increased accuracy, precision, and lower detection limits are obtained with increasing cost 
~26 and time. Therefore, the analytical level used to obtain data should be commensurate with 
27 the intended use. Table 8-3 defines five analytical levels associated with different types of 
28 characterization efforts. While the bulk of the analysis during LFis/Ris will be screening 
29 level (DQO Level I or II), these data will require confirmation sampling and analysis to 
30 allow final remedial decisions through quantitative risk assessment methods. Individual DQO 
31 analytical PARCC parameters for Level III or IV analytical data associated with each 
32 contaminant anticipated in the S Plant Aggregate Area (as developed in Section 5) are 
33 presented in Table 8-4. These parameters will be used for the development of site-specific 
34 sampling and analysis plans and quality assurance plans for investigations and remediations in 
35 the aggregate area. 
36 
37 Before laboratory or even field data can be used in the selection of the final remedial 
38 action, they must first be validated. Exceptions are made for initial evaluations of the sites 
39 using existing data, which may not be appropriate for validation but will be used for 
40 screening based on the Hanford fflt¢)J'ast-Practice Strategy (Thompson 1991)?:Q!M.ffi!li.~). 
41 Other screening data (e.g. , estimafe"s° of contaminant concentration inferred from····tteid .······--· ··· ... -.. 
42 analyses) may also be excepted. Validation involves determining the usability and quality of 
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the data. Once data are validated, they can be used to successfully complete the remedial 
action selection process. Activities involved in the data validation process include the 
following: 

• Verification of chain-of-custody and sample holding times 

• Confirmation that laboratory data meet Quality Assurance/Quality Control 
(QA/QC) criteria 

• Confirmation of the usability and quality of field data, which includes geological 
logs, hydrologic data, and geophysical surveys 

• Proper documentation and management of data so that they are usable. 

Validation may be performed by qualified Westinghouse Hanford personnel from the 
Office of Sample Management (OSM), other Westinghouse Hanford organizations, or a 
qualified independent participant subcontractor. Data validation of laboratory analyses will 
be performed in accordance with A Proposed Data Quality Strategy for Hanford Site 
Characterization (McCain and Johnson 1990) and standards set forth by Westinghouse 
Hanford. 

To accomplish the second point, all laboratory data must meet the requirements of the 
specific QA/QC parameters as set up in the Quality Assurance Project Plan (QAPP) 11:11 
for the project before it can be considered usable. The QA/QC parameters address 
laboratory precision and accuracy, method blanks, instrument calibration, and holding times. 

The usability of field data must be assessed by a trained and qualified person. The 
project geohydrologist/geophysicists will review the geologic logs, hydrologic data, 
geophysical surveys, and results of physical testing, on a daily basis, and senior technical 
reviews will be conducted periodically throughout the project. 

Data management procedures are also necessary for the validation. Data management 
includes proper documentation of field activities, sample management and tracking, and 
document and inventory control. Specific consistent procedures are discussed in the Bate 
ffl(qrm,1!9i::tManagement ~ iiilI~Appendix D). 

8.2.2.3 Data Quantity Needs. The number of samples that need to be collected during an 
investigation can be determined by using several approaches. In instances where data are 
lacking or are limited (such as for contamination in the vadose zone soils), a phased sampling 
approach will be appropriate. In the absence of any available data, an approach or rationale 
will need to be developed to justify the sampling locations and the numbers of samples 
selected. J.ffimb\?.lt:ffl#4.®.Pro.P.lilh~Nffiq ::l~fflffig/jij{P.UMPt§.qµ¢.tjqij]~f?W:9t~KPffil.fMI 
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on data collected during screening activities. For example, the number and location of 
beta/gamma spectrometer probe locations can be based on results of surface geophysical and 
radiation surveys. These may help locate some subsurface features (such as the 218-W-9 
Burial Ground), which may not be adequately documented. Details of any higher DQO level 
subsurface soil sampling scheme will depend on results of screening investigations such as 
geophysics surveys, surface radiation surveys, fiilw::::sn• lilI:~111n!:¥:: and beta/gamma 
spectrometer probe surveys. In situations where and when available data are more compkte, 
statistical techniques may be useful in determining the additional data required. 

8.2.2.4 Sampling and Analysis Options. Data collection activities are structured to obtain 
the needed data in a cost-effective manner. Developing a sampling and analysis approach 
that ensures that appropriate data quality and quantity are obtained with the resources 
available may be accomplished by using field screening techniques and focusing the higher 
DQO level analyses on a limited set of samples at each site. The investigations on sites in 
the S Plant Aggregate Area should take advantage of this approach for a comprehensive 
characterization of the site in a cost-effective manner. 

A combination of lower level (Levels I MQ, II, and III}~ &M-higher level analytical data 
(Levels Bl:::~g;:::xv and V),~::::ffllqJJ::m1::::~mlisitl'iqlffl:::-~1::~ should be collected. Pef 
iflslil:ftcc, at least Ofte of the samples collected from each source (iHcludiftg coHtamiHated 
surface soil at uHplanHed release loeatioHs) should be analyZ:ed at DQO Ler1cl IV or V and 
·1alidated to pro·1ide high quality data to coftfirm the less expeHsi1t•c but more exteHsi·1e lower 
lei1el analyses. This approach would provide the certainty necessary to determine 
contaminants present near the sources. Samples collected from the other media (i.e., 
subsurface soils, sediments) will be analyzed by Test Methods for Evaluating Solid Wastes 
(EPA 1986), Cofttract Laboratory Program :¢1.Piiii(EPA 1988p; EPA 1989a), Methods for 
Chemical Analysis of Water and Wastes (EPA.· I983), or Prescribed Procedures for 
Measurement of Radioactivity in Drinking Water (EPA 1980a). 

8.2.2.5 Data Quality Parameters. The PARCC parameters are indicators of data quality. 
Ideally, the end use of the data collected should define the necessary P ARCC parameters. 
Once the PARCC requirements have been identified, then appropriate analytical methods can 
be chosen to meet established goals and requirements. Definitions of the P ARCC parameters 
are presented in Section 8.1.3. 

In general the precision and accuracy objectives are governed by the capabilities of the 
available methodologies and in most cases these are more than adequate for the needs of the 
investigations. Chemical analyses can usually attain parts per billion detection range in soils 
and water, and this level is adequate to the needs of the risk assessment for most analytes. 
Radiological analyses reach similar levels. 1!:i!ll~:::11 :::1§wi!ig~-Ri:l:li¥@!liii::1m1mi1 
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(e.g . , arsenic) would require analysis to much lower levels, but this is impossible because of 
the limitations of analytical methods and the effects of natural background levels. l§f. 

iEiiiiilrEE!!ESt;it 
liV~@]In addition, risk assessment is conventionally computed only to a single digit of 
precl"sfon and uses conservative clSSUmptions, which reduce the impact of measurements with 
lower accuracy. 

For other measurements, such as physical parameters, the precision and accuracy 
capabilities of existing measurement technologies are sufficient for the evaluation methods 
used to produce characterization data, so the objectives are based on the limitations of the 
analysis methodologies. 

Representativeness is maintained by fitting the sampling program to the governing 
aspects of the sources and transport processes of the site, as demonstrated in the site 
conceptual model (Section 4.2). Initial sampling should concentrate on sources, which are 
fairly well-understood, and on representative locations of anticipated transport mechanisms. 
If necessary, following activities can focus on aspects or locations that were not anticipated 
but were demonstrated by the more general results. 

Completeness is generally attained by specifying redundancy on critical samples and 
maintaining quality control on their acquisition and analysis. As with representativeness, the 
initial sampling program may lead to modifications of which samples should be considered 
critical during subsequent sampling activities. 

Comparability will be met through the use of Westinghouse Hanford standard 
procedures generally incorporated into the Environmental Investigation and Site 
Characterization Manual (WHC 1988ep). 

8.2.3 Data Gaps 

Considering the data needs developed in the subsections of Section 8.2.2, and the data 
available to meet these needs as presented in Section 8.1.2, it is apparent that a number of 
data gaps can be identified. These are summarized, on a waste management unit category 
basis, in Table 8-5 , and should be the focus of LFis on a waste management unit category 
basis, using the analogue sites approach. These contaminant concentration data are the 
highest priority because of the need to assess the need for remediation {tfi.fgµgl.j\§Jf.l)µfflJiY:i 

_. •• .-••• •.••••••••'-"•"·"•"•'•'·•••••••·••••••••··••v-v,.•.•.-,•.-.•.••••v.-.-.•.•-•••••••·•< 
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n~w:::ii.~$.~~h.1:}IB'.?U~YfilA?Ui§fi::::1~:::99mpUID.iqijilwiJti:Ii~R~l::::and appropriate remedial actions 
for each site. 

In addition to these data needs specifically addressing contamination problems at sites 
included for consideration in this aggregate area, there are general data needs that will be 
required for characterization of the possible transport pathways, as presented in the 
conceptual model, at locations away from the individual units. These general, non-site­
specific needs include characterizing of the following: 

• Geologic stratigraphy, particularly for possible perched water zones 

• Air transport of contamination 

• Ecological impacts and transport mechanisms (bio-uptake, bio-concentration, 
secondary receptors through predation) 

• Potential releases from process effluent lines between facilities and to waste 
disposal sites. 

8.3 DATA COLLECTION PROGRAM (STAGE 3 OF THE DQO PROCESS) 

The data collection program is Stage 3 of the process to develop DQOs. Conducting 
an investigation with a mixture of screening and higher-level data is a common method for 
optimizing the quantity and quality of the data collected. It would be very inefficient and 
overly expensive to specify beforehand all the types of samples and analyses that will yield 
the most complete and accurate understanding of the contamination and physical behavior of 
the site. Data adequate to achieve all the goals and objectives for remedial action decisions 
are obtained at a lower cost by using the information obtained in the field to focus the 
ongoing investigation and remediation process. 

Initial sampling should collect new data believed most necessary to confirm and refine 
the conceptual model particularly at priority sites. Sampling may then be extended to further 
reduce uncertainty, to fill in remaining data gaps, to collect more detailed information for 
certain points where such information is required, or to conduct any needed treatability 
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studies or otherwise support the data needs of the remedial action selection process. An 
alternative of extrapolating the data from a limited number of sites to other analogous ones 
will also be used. The need for subsequent investigation phases will be assessed throughout 
the investigation and remediation activities as data become available. Assessing completeness 
of the investigation data through a formal statistical procedure may not be possible, given the 
complexity and uncertainty of the parameters required to describe the site and the time to 
make decisions. Rather, the use of engineering judgement is considered sufficient to the 
decision process. 

8.3.1 General Rationale 

The general rationale for the investigation of sites in the S Plant Aggregate Area is to 
collect needed data that are not available. Because of the size of the aggregate area, the 
complexity of past operations, and the number of unplanned releases and waste management 
units, a large amount of new information will be required such as the specific radionuclides 
and chemicals present, their spatial distribution and form, and the presence of special 
migration pathways (such as perched groundwater systems). 

The following work plan approach will be used for LFis and RI/FS in the S Plant 
Aggregate Area. The results are described in Sections 8.3 .2 and 8.3.3 in a general form. 

• Existing data as described in Sections 2.0, 3.0, and 4.0 should be used to the 
maximum extent possible. Although existing data are not validated fully, the data 
are still useful in developing a preliminary conceptual model (Section 4.2) and in 
helping to focus and guide the planning of investigations, expedited actions, and 
interim measures. 

• Additional data at validated and screening levels should be collected to obtain the 
maximum amount of useful information for the amount of time and resources 
invested in the investigation. 

• Data should be collected to support the intended data uses identified in 
Section 8.2.1. 

• Nonintrusive sampling (e.g., geophysical surveys, surface radiation surveys, soil 
gas, and spectral gamma probe surveys), and surficial and source sampling should 
be conducted early in any investigation effort to identify necessary interim 
response actions (i.e., additional ERAs or IRMs). 

• Data collected from initial investigation activities should be used to confirm and 
refine the conceptual model (Section 4.2), refine the analyte constituents of 
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concern, and provide information to conduct interim response actions or risk 
assessment activities. 

• Additional investigation activities are proposed to support (if needed) quantitative 
baseline risk assessments for final cleanup actions and further refine the 
conceptual model. 

• Field investigation techniques should be used to minimize the amount of 
hazardous or mixed waste generated. Any waste generated will be in accordance 
with Ell 4.2, "Interim Control of Unknown Suspected Hazardous and Mixed 
Waste" (WHC 1988e,p). 

8.3.2 General Strategy 

The overall objective of any field investigation (LFI, IRM, or RI) of the sites in the 
S Plant Aggregate Area will be to gather additional information to support risk assessment 
and remedial action selection according to the Hanford if.fjjPast-Practice Strategy 
(Thompsofl: 199lf.l'(Q$.lll¥:l~t) flow chart discussed fri ··~foction 8.1.5. The general 
approach or strategy···Jor···ob'taining this additional information is presented below. 

• Analytical parameter selection should be based on verifying overall conditions 
and then narrowed to specific constituents of concern, in consideration with 
regulatory requirements and site conditions. Periodic analyses of the long list of 
parameters should be conducted to verify that the list of constituents of concern 
has not changed, either because new constituents are identified or some of those 
considered as a potential concern do not appear to be significant. 

• Similarly, investigations should work from a screening level (DQO Levels I or II, 
e.g., surface radiation surveys) to successively more specific sampling and 
analysis methodologies (e.g., beta/gamma spectral probes, then DQO Level ill or 
IV soil sampling and analysis), without time consuming remobilizations. 

• Dangerous and radioactive wastes may be generated during the field investigation. 
While efforts should be made to minimize these wastes, any waste generated will 
be handled in accordance with Ell 4.2, "Interim Control of Unknown Suspected 
Hazardous and Mixed Waste" (WHC 1988ep). The analyses of samples for 
constituents of concern analytes will allow wastes generated to be adequately 
designated. 
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Initial field investigations (mainly LFis, but also associated with IRMs at appropriate 
sites and possibly some Ris) may include some or all of the following integrated 
methodologies: 

• Source Investigation (Section 8.3.3.1) 

• Geological Investigation (Section 8.3.3.2) 

• Surface Water Sediment Investigation (Section 8.3.3.3) 

• Soil Investigation (Section 8.3.3.4) 

• Air Investigation (Section 8.3.3.5) 

• Ecological Investigation (Section 8.3 .3.6) 

• Geophysical Stratigraphic Survey (Section 8.3.3. 7) 

• Process Effluent Pipeline Integrity Assessment (Section 8.3.3.8) 

• Geodetic Survey (Section 8.3.3.9) 

11:r:::r:::1YtlHW:i:lilvr2iilRYIBIM1lnI!l*:~}gi,::i21*: 
Each investigation methodology is briefly outlined in the following sections. Specific 

survey methods (such as electromagnetics or ground-penetrating radar) have not been 
recommended to allow flexibility in the development of field sampling plans which can be 
sensitive to very local conditions. A summary of the applicable methods for each waste 
management unit is presented in Table 8-6. In addition, some of the data needs must be 
addressed on an area-wide basis (e.g., stratigraphy interpretation). More detailed 
descriptions and specific methods and instrumentation will be included in site-specific work 
plans, sampling and analysis plans, and field sampling plans for LFis/IRMs at waste 
management units that require these investigations. 

These investigations are presented in the approximate priority of their need, with the 
source investigation first because of its importance to the decisions about remedial action on 
a site-by-site basis. The other investigations are of lower priority, and will be conducted 
according to the need to determine whether contamination has been transported beyond the 
immediate vicinity of the waste management units. To some extent, this need will depend on 
the results of the source investigation. 
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8.3.3.1 Source Investigation. The purpose of source investigation activities in the S Plant 
Aggregate Area is to characterize the known waste management units and unplanned releases 
that exist in the area and that may contribute to contamination of surface soil, vadose zone, 
surface water, sediment, air, and biota. The completeness of the characterization effort will 
be assessed according to the needs of risk assessmeni[il~!{~ffipUgn'¢¢.~ and remedial 
action selection, which will also determine what leveis".·oI···the '·various····con'taminants of 
concern comprise "contamination." 

Source ~pling should be conduc;ted at waste management units or unplanned release 
locations where the available data indicate that dangerous, mixed, or radioactive wastes may 
be present. Activities which are proposed to be performed during the source investigations 
include the following: 

• Compile and evaluate additional existing data for the purpose of: verifying 
locations, specifications of engineered facilities, and pipelines, and waste stream 
characteristics; assessment of the construction and condition of boreholes/wells 
that exist in the operable unit and their suitability for use for investigation 
activities, QA/QC information, and raw data regarding radiological and hazardous 
substances monitoring; and integrating any additional environmental modeling 
data into the conceptual model. This has been done (on an aggregate area basis) 
in this report; the process will be extended to site-specific planning and on-going 
assessments of the investigation/remediation as it is carried out. 

• Conduct surface radiological survey of suspected or known source areas to verify 
locations and nature of surface and subsurface radiological contamination. 
Conditions at specific sources within a waste management unit should also be 
noted in order to plan sampling/remediation activities and worker health and 
safety. 

• Conduct nonintrusive surface geophysical surveys at specific waste management 
units such as the 218-W-9 Burial Ground (Section 2.3.9.1), and unplanned release 
locations to verify locations and physical characteristics of source locations. Data 
generated from these activities can be used in planning intrusive source sampling 
activities. 

• Conduct beta/ gamma spectrometer probe survey to screen for near-surface 
contamination and to confirm the absence or presence of some specific 
radionuclides, which may be of particular concern. Existing boreholes will be 
used to the maximum extent, but new boreholes may be needed at many locations 
(to be decided based on screening results). Logging will be done both by Nal 
detectors or µR meters for rapid screening as well as the RLS high purity 
germanium logging system. Westinghouse Hanford will develop an Ell 
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Procedure for the beta/gamma spectrometer probe survey. The beta/gamma 
spectrometer probe survey serves two purposes depending on the source 
conditions: to confirm absence of contamination in the near-surface soils, and to 
serve as a screening tool to choose locations and quantities of vadose zone soil 
borings. The RLS procedure could demonstrate "assay quality" data for 
.radionuclide concentrations, but will probably continue to .require supporting 
Level II!IlrIIV soil analysis data to allow a risk assessment before final remedial 
decisioni·····The need to conduct this survey will be based (at least in part) on the 
screening .results of the surface survey and on information about site burial. 

Soil · gas surveys should be conducted at waste management units such as eateh 
~ RI or where l§!iliIPI.lilliieiffiffliJngiI~OCs), are suspected, as a 
screening method to identify compounds such as solvents and degreasers that may 
have been used in separate processes or during construction actiYities. The soil 
gas survey should not be considered conclusive that VOCs at lower 
concentrations may not be present. Data from the soil gas survey can be used to 
help locate surface and near-surface samples and vadose zone borings. 

Collect surface and near-surface samples of contaminated soils and/or waste 
materials at selected locations. Specific sampling sites will be chosen to assess 
particular facilities or releases. Additional sampling sites may be specified based 
on results from nonintrusive investigations. 

\llipe samples should be collected e:s part of the in1t'estige:tions of surfe:ee 
eonte:mine:tion or buildiag (piping or pB:11ement) surfe:ees. The 1Nipe sample 
locations can be chosen based on visual obsen•ations and a surface radiation 
surYey conducted durit1g a site walkthrough. The methodology may be limited by 
the presence of soil, rough concrete, or pa1t'ing and so may Hot be hCft'1ily used 
except as eoflfifffle:tiofl following remo•,al of loose eonte:minatiofl. 

8.3.3.2 ~ologic Investigation. A geologic investigation should be performed to better 
characterize the vadose zone and the nature of unsaturated soils that make up this system. 
The geologic investigation will include the following tasks: 

• Borings may be advanced into zones where an accurate interpolation of the 
subsurface stratigraphy is important to understanding migration pathways in the 
vadose zone. An investigation of the Plio-Pleistocene layer, ti.mU[which may be 

iliiiiiliiillflP 
WHC(SPLAN1)/9-17-92/03135A 

8-27 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14. 
15 
16' 
17 
18 
19 
~o 
21 
22 
23 
24 
25 
26. 
27 
28' 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

DOE/RL--91-60 
Draft B 

u.nitrnw.Jab.te.::=4a1a)=~~anaan¢afk&Ufi®U.~Jjf?ffi~Ie.lib.BPl¢l$t®e.n~:muita,te.htgmpt.¢$¢ntma~ 
ffl!ilt&ius#l(~HBPie]!f:§]ie.).J 

• Geologic data collected during the ongoing vadose zone soil (Section 8.3.3.4) and 
other (deeper) investigations (e.g., geologic and geophysical logs from 
groundwater well installations for groundwater AAMSs) will be compared, 
compiled, and evaluated. 

8.3.3.3 Surface Water Sediment Investigation. A surface water sediment investigation 
should be conducted. The investigation will include: · 

• Radiation survey along ditches, trenches, and ponds for health and safety 
purposes and to locate areas of elevated radiation for selection of specific 
sediment sampling locations-:-

• Sampling of sediment in any ditches, ponds, and trenches that still contain water. 
This will probably be limited to the 216-S--lOD Ditch. 

8.3.3.4 Soil Investigation. The purpose of soil investigations is to determine physical and 
chemical properties of the soil and to determine the nature, type, and extent of soil 
contamination associated with waste management units and unplanned releases to allow 
initiation of interim remedial actions and to assess the quantitative risk at other sites. 
Sampling will include: 

• Samples of vadose zone soil will be collected and analyzed for constituents of 
concern when wells are drilled for other studies (i.e., groundwater investigations) 
in the vicinity of a waste management unit or unplanned release with reported 
liquid disposals or spills. Organic vapor (at sites with suspected VOCs) and 
radiation sampling should also be performed with samples selected by onsite 
screerung. 

• Data collected during this investigation will be evaluated to further understand the 
contribution of contaminants to the vadose zone from specific waste management 
units and/or unplanned releases and to better define the hydrology and water 
quality in the vadose zone system through moisture content profiles--aoo-mitracking 

iiiiit&-----• 
8.3.3.5 Air Investigation. Air investigations (on an aggregate area scale) should consist of 
on-site particle sampling as part of the health and safety program. In addition, high-volume 
air samplers should be placed in appropriate locations on site based on evaluation of existing 
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meteorological data. The purpose of these samplers will be to determine if any migration of 
airborne contaminants occurs. 

8.3.3.6 Ecological Investigation. Ecological investigation activities, on fill aggregate B:£etl i 
i.U§\wfqf\scale, should include a literature search and data review, and a site walkthrough. 

:;~~~;:;;:1;;;;:,;i;;~~~~a=~~!~~~!~~~::~:~~~:r~a:~:al 
biota concerns which need to be addressed in the site investigation. Particular emphasis 
should be given to identifying potential expost1.re pathways to biota that migrate offsite or that 

1.n~:a1~::~aa.;m:111;::::~~~=1i~::;,~l.a11r.hr•t~ltr.~~1m111f!l.i~~i!B:::!§:::!Bm 
8.3.3. 7 Geophysical Stratigraphic Survey. A geophysical survey of subsurface 
stratigraphy should be conducted across the aggregate area to help characterize the geology 
and hydrogeology of the vadose zone. Of particular interest are perched water zones and the 
caliche layer (an important aquitard) in the Plio-Pleistocene Y'.ynit. 

8.3.3.8 Process Effluent Pipeline Integrity Assessment. An assessment of process effluent 
pipeline integrity should be conducted early in site investigation activities to look for 
potential leaks and therefore possible areas of contamination. Initially, as part of this effort, 
drawings of the process lines and encasements within the aggregate area (Section 2.3. 7) 
should be reviewed and their construction, installation, and operation evaluated. Specific 
lines will then be selected for integrity assessment with emphasis on lines serving the waste 
management units that have received large volumes of liquid (e.g., cribs). Investigation of 
operating high level waste transfer lines will be deferred to their respective programs. 
Results of the integrity assessments will be evaluated and additional sampling activities may 
be recommended for subsequent studies. 

8.3.3.9 Geodetic Survey. Geodetic surveys will be conducted after the installation and 
completion of each investigation activity. The survey will be to locate the horizontal 
locations of surface and near-surface soil samples; corners of geophysics, soil gas, and 
beta/gamma probe surveys; and surface water and sediment sample locations. Horizontal and 
vertical locations of all vadose zone soil borings and perched zone wells will be surveyed. 
The geodetic survey should be conducted by a professional surveyor licensed in the state of 
Washington and should be referenced to both historic (e.g., Hanford coordinates) and current 
coordinate datums (e.g., North American Datum of 1983 - NAD-83), both vertical and 
horizontal. 

l•-••IIP'-
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8.3.4 Data Evaluation and Decision Making 

Data will be evaluated as soon as results (e.g., soil gas, radiation screening, drilling 
results) become available for use in restructuring and focusing the investigation activities. 
Data reports will be developed that summarize and interpret new data. This includes 
groundwater sampling and RLS borehole logging as part of the AAMS. Data will be used to 
refine the conceptual model, further assess potential contaminant-specific ARARs, develop 
the quantitative risk assessment, and assess remedial action alternatives. 

The objectives of data evaluation are: 

• To reduce and integrate data to ensure that data gaps are identified and that the 
goals and objectives of the S Plant AAMS are met 

• To confirm that data are representative of the media sampled and that QA/QC 
criteria have been met. 
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Waste 
Management 

Unit 

216-S-1 & 2 

216-S-5 

216-S-6 

216-S-7 

216-S-9 

216-S-13 

216-S-20 

216-S-22 

216-S-23 

216-S-25 

216-S-26 

216-S-3 
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Table 8-1. Uses of Existing Data for S Plant Aggregate 
Area Waste Management Units. 

DeveloJ?ment of SamJ?lin& Plans 
Possible Depth 

Type of Unit Location Contam. Contam. 
·-·-· 

Cribs • • • 
Crib • • • 
Crib • • • 
Crib • • • 
Crib • • • 
Crib • • • 
Crib • • • 
Crib • • • 
Crib • • • 
Crib • • • 
Crib • • • 
French Drain • • • 

Page 1 of 3 

Health & Saf!.!l'. 
Surface Expected 
Rad. Max. Level 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• . 
• 
• 

I : i?t: : : : ::: :r: :::::::::: :::: ::: :::.: : :\m:I :1:::J:t i:fJh;;;: g ,,, ~-"-"·- •'•···· ... 

216-S-l0P Pond • • • • 
216-S-11 Pond • • • • 
216-S-15 Pond • • • • 
216-S-16P Pond • • • 
216-S-17 Pond • • • • 
216-S-19 Pond • • • 
216-S-l0D Ditch • • • • 
216-S-16D Ditch • • • 
216-4-P Ditch • • • • 
216-S-8 Trench • • • • 
216-S-12 Trench • • • • 
216-S-14 Trench • • • • 
216-S-18 Trench • • • 
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Waste 
Management 

Unit 

2607-W6 

2607-WZ 

216-S-172 

2904-S-160 

2904-S-170 

2904-S-171 

UN-200-W-32 

UN-200-W-34 

UN-200-W-35 

UN-200-W-41 

UN-200-W-42 

UN-200-W-43 

UN-200-W-52 

UN-200-W-56 

UN-200-W-61 

UN-200-W-69 

UN-200-W-83 

UN-200-W-108 
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Table 8-1. Uses of Existing Data for S Plant Aggregate 
Area Waste Management Units. 

Development of Sampling Plans 
Possible Depth 

Location Contam. Contam. 

Septic Tank and Drain Field * 
Septic Tank and Drain Field * 
Sanitary Crib * 

Control Structure * * 
Control Structure * * 
Control Structure * * 
Control Structure * * 

Unplanned Release * No No 

Unplanned Release * No No 

Unplanned Release * No No 

Unplanned Release * No No 

Unplanned Release * No No 

Unplanned Release * No No 

Unplanned Release * No No 

Unplanned Release * No No 

Unplanned Release * No No 

Unplanned Release * No No 

Unplanned Release 

Unplanned Release * No No 

WH C(SPLANT)\09-12-92\03135T 
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Health & Safety 
Surface Expected 
Rad. Max. Level 

* 

* 

* 

* 

* 

* 

* No 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

No No 

* No 



Waste 
Management 

Unit 

UN-200-W-109 

UN-200-W-116 

UN-200-W-123 

UN-200-W-127 

UN-216-W-30 
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Table 8-1. Uses of Existing Data for S Plant Aggregate 
Area Waste Management Units. 

Develo12ment of Sam12lini:; Plans 
Possible Depth 

Typeof Unit Location Contam. Contam. 

Unplanned Release • No No 

Unplanned Release • No No 

Unplanned Release • No No 

Unplanned Release • No No 

UnplaMed Release • No No 

WHC(SPLANT)\09-12-92\03135T 
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Health & Safetv 
Surface Expected 
Rad. Max. Level 

• No 

No No 

No No 

No No 

• No 
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Table 8-2. Data Needs for Preliminary Remedial Action Technologies 
S Plant Aggregate Area. 

Chemical/Radiochemical 
Alternative Physical Attribute Attribute 

Multimedia Cover • areal extent • surface radiation 
(plus possible vertical • depth of contamination • biologic transport potential 
barriers) • structural integrity 

(collapse potential) 
• run-off/run-on potential 
• cover properties 

(permeability) 

In Situ Grouting/ • areal extent • solubility 
Stabilization • depth • reactivity 

• particle size • leachability from grout medium 
• hydraulic properties 

(permeability/porosity) 

• stratigraphy 
• borehole spacing 
• grout/additive mix parameters 

Excavation, Soil • areal extent"' • toxicity/ radioactivity 
Treatment, and • depth., • levels of contaminants 
Disposal • particle size • solubility /reactivity 

• silt-size (dust) content • soil chemistry (relative affinity) 
• excavation stability • concentrations in PM-10 fraction 

• spent solvent treatment/disposal 
options 

In Situ vitrification • areal extent • volatility 

• depth • reactivity 
• soil/waste conductivity • leachability /integrity 

• thermal properties • off-gas treatment waste disposal 
• moisture contact options 
• voids 

Excavation, Above • areal extenr' • concentrations of TRU 
Ground Treatment, • depth., • toxicity /radioactivity 
and Geologic • mineralogy of soil/waste • levels of contaminants 
Disposal • particle sire • concentrations in PM -10 fraction 

• silt-sire (dust) content • reactivity 
• excavation stability • leachability/integrity of final waste 
• treatment parameters form 
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Table 8-2. Data Needs for Preliminary Remedial Action Technologies 
S Plant Aggregate Area. 

Chemical/Radiochemical 
Alternative Physical Attribute Attribute 

In Situ Soil Vapor • areal extent • volatility of constituents (Henry' s 
Extraction • depth Law Constant) 

• locations/depth of highest • non-volatile organics 
concentrations (vapors, • levels 
adsorbed) • volatile radionuclides (Radon) 

• stratigraphy • treatability (catalytic oxidiz.ation) 

• soil permeability /porosity 

• voids 

May be obtained during remediation using the observational approach recommended by the Hanford Past 
Practice Investigation Strategy (Thompson 1991) 
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Level 

LEVEL I 

LEVEL IT 

LEVEL Ill 

LEVEL IV 

LEVEL V 
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Table 8-3. Analytical Levels for the S Plant Aggregate Area. 

Description 

Field screening. This level is characterized by the use of portable 
instruments which can provide real-time data to assist in the 
optimiz.ation of sampling point locations and for health and safety 
support. Data can be generated regarding the presence or absence 
of certain contaminants (especially volatiles) at sampling locations. 

Field analysis. This level is characterized by the use of portable 
analytical instruments which can be used onsite, or in mobile 
laboratories stationed near a site (close-support laboratories). 
Depending on the types of contaminants, sample matrix, and 
personnel skill, qualitative and quantitative data can be obtained. 

Laboratory analysis using methods other than the Contract 
Laboratory Program (CLP) Routine Analytical Services (RAS). 
This level is used primarily in support of engineering studies using 
standard EPA-approved procedures. Some procedures may be 
equivalent to CLP RAS without the CLP requirements for 
documentation. 

Contract Laboratory Program (CLP) Routine Analytical Services 
(RAS). This level is characterized by rigorous QA/QC protocols 
and documentation and provides qualitative and quantitative 
analytical data. Some regions have obtained similar support via 
their own regional laboratories, university laboratories, or other 
commercial laboratories. 

Nonstandard methods. Analyses which may require method 
modification and/or development are considered Level V by CLP 
Special Analytical Services (SAS). 
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8T-3 



) .. 

Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page I of 6 

Soil/Sediment Water 

Practical Practical 
Quantitation Quantitation 

Analysis Limit Precision Accuracy Analysis Limit Precision Accuracy 
Method (pCi/g) (RPD) (%) Method (pCi/g) (RPD) (%) 

RADIONUCLIDES 

Gross Alpha 900.0 M TBD ±30 ±25 900.0 10 ±25 ±25 

Gross Beta 900.0 M TBD ±30 ±25 900.0 5 ±25 ±25 

Gamma Scan D3699 M TBD ±30 ±25 D3649 M TBD ±25 ±25 

Actinium-225 907.0 M TBD ±30 ±25 907.0 TBD ±25 ±25 

Actinium-227 TBD TBD ±30 ±25 TBD TBD ±25 ±25 t::, 

Americium-241 Am--01 TBD ±30 ±25 Am--03 TBD ±25 ±25 0 
~t!! 

00 I Americium-242 TBD TBD ±30 ±25 TBD TBD ±25 ±25 g,r ..., 
I 
~ 
p.l Americium-242m TBD TBD ±30 ±25 TBD TBD ±25 ±25 t::d \0 -I 

Americium-243 Am--01 TBD ±30 ±25 Am--03 TBD ±25 ±25 ~ 
Antinomy-126 TBD TBD ±30 ±25 TBD TBD ±25 ±25 

Antimony-126m TBD TBD ±30 ±25 TBD TBD ±25 ±25 

Barium-137m D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25 

Bismuth-210 TBD TBD ±30 ±25 TBD TBD ±25 ±25 

Bismuth-211 TBD TBD ±30 ±25 TBD TBD ±25 ±25 

Bismuth-213 TBD TBD ±30 ±25 TBD TBD ±25 ±25 

Bismuth-214 TBD TBD ±30 ±25 TBD TBD ±25 ±25 

Carbon-14 C--01 M TBD ±30 ±25 TBD TBD ±25 ±25 

Cesium-134 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25 

WHC(SPLANT)\09-12-92\03135T 
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 2 of 6 

Soil/Sediment Water 

Practical Practical 
Quantitation Quantitation 

Analysis Limit Precision Accuracy Analysis Limit Precision Accuracy 
Method (pCi/g) (RPO) (%) Method (pCi/g) (RPO) (%) 

RADIONUCLIDES 
(cont. ) 

Cesium-135 901.0 M TBO ±30 ±25 901.0 TBO ±25 ±25 

Cesium-137 03649 M TBO ±30 ±25 03649 M TBO ±25 ±25 

Cobalt-60 03649 M TBO ±30 ±25 03649 M TBO ±25 ±25 

Curium-242 907.0 M TBD ±30 ±25 907.0 TBD ±25 ±25 

Curium-244 907.0 M TBO ±30 ±25 907.0 TBD ±25 ±25 
~ 

Curium-245 907.0 M TBO ±30 ±25 907.0 TBO ±25 ±25 0 
Europium-152 03649 M TBO ±30 ±25 03649 M TBO ±25 ±25 i~ 00 .., Europium-154 03649 M TBO ±30 ±25 03649 M TBO ±25 ±25 :::.,, 

I 
t:d '° .i,.. 

±25 O" Europium-155 D3649 M TBO ±30 ±25 03649 M TBO. ±25 .... 
I 

Francium-221 TBD TBO ±30 ±25 TBO TBD ±25 ±25 ~ 

Iodine-129 902.0 M TBO ±30 ±25 902.0 TBD ±25 ±25 

Lead-209 TBD TBO ±30 ±25 TBO TBO ±25 ±25 

Lead-210 PM>l M TBO ±30 ±25 Pb-01 TBO ±25 ±25 

Lead-211 TBD TBO ±30 ±25 TBD TBD ±25 ±25 

Lead-212 TBD TBO ±30 ±25 TBO TBO ±25 ±25 

Lead-214 TBO TBO ±30 ±25 TBO TBO ±25 ±25 

Neptunium-237 907.0 M TBO ±30 ±25 907.0 TBD ±25 ±25 

Neptunium-239 D35649 M TBO ±30 ±25 03649 M TBO ±25 ±25 

Nickel-59 TBD TBO ±30 ±25 TBO TBO ±25 ±25 

Nickel-63 TBO TBO ±30 ±25 TBD TBD ±25 ±25 

Niobium-93m TBO TBO +30 +25 TBO TBO +25 +25 
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 3 of 6 

Soil/Sediment Water 

Practical Practical 
Quantitation Quantitation 

Analysis Limit Precision Accuracy Analysis Limit Precision Accuracy 
Method (pCi/g) (RPO) (%) Method (pCi/g) (RPD) (%) 

RADIONUCLIDES 
(cont.) 

Plutonium Pu-02 TBD ±30 ±25 Pu-10 TBD ±25 ±25 

Plutonium-238 Pu-02 TBD ±30 ±25 Pu-10 TBD ±25 ±25 

Plutonium-239/240 Pu-02 TBD ±30 ±25 Pu-10 TBD ±25 ±25 

Plutonium-241 TBD TBD ±30 ±25 TBD TBD ±25 ±25 

Polonium-214 TBD TBD ±30 ±25 TBD TBD ±25 ±25 

Polonium-215 TBD TBD ±30 ±25 TBD TBD ±25 ±25 t, 
Polonium-218 TBD TBD ±30 ±25 TBD TBD ±25 ±25 0 

00 t, t;2 
~ Potassium-40 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25 ~~ I 
~ 
(") Protactinium-231 TBD TBD ±30 ±25 TBD TBD ±25 ±25 0:1\0 

I-' 

Protactinium-234m TBD TBD ±30 ±25 TBD TBD ±25 ±25 I 

Radium Ra-04 TBD ±30 ±25 Ra-05 TBD ±25 ±25 
~ 

Radium-225 TBD TBD ±30 ±25 TBD TBD ±25 ±25 

Radium-226 Ra-04 TBD ±30 ±25 Ra-05 TBD ±25 ±25 

Ruthenium-I 06 TBD TBD ±30 ±25 TBD TBD ±25 ±25 

Samarium-151 TBD TBD ±30 ±25 TBD TBD ±25 ±25 

Selenium-79 TBD TBD ±30 ±25 TBD TBD ±25 ±25 

Sodium-22 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25 

Strontium-90 Sr-02 TBD ±30 ±25 Sr-02 TBD ±25 . ±25 

Technetium-99 Tc-01 M TBD ±30 ±25 Tc-01 TBD ±25 ±25 

Thallium-207 TBD TBD ±30 ±25 TBD TBD ±25 ±25 

Thorium-227 00-06 TBD +30 +25 00-07 TBD +25 +25 

WHC(SPLANn\09-12-92\03135T 
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 4 of 6 

Soil/Sediment Water 

Practical Practical 
Quantitation Quantitation 

Analysis Limit Precision Accuracy Analysis Limit Precision Accuracy 
Method (pCi/g) (RPO) (%) Method (pCi/g) (RPO) (%) 

RADIONUCLIDES 
(cont.) 

Thorium-229 00-06 TBO ±30 ±25 00-07 TBO ±25 ±25 

Thorium-230 00-06 TBO ±30 ±25 00-07 TBD ±25 ±25 

Thorium-231 TBO TBD ±30 ±25 TBD TBD ±25 ±25 

Tritium 906.0 M TBD ±30 ±25 906.0 300 ±25 ±25 

Uranium U-04 TBD ±30 ±25 U-04 TBD ±25 ±25 

Uranium-233 u TBD ±30 ±25 908.0 TBD ±25 ±25 tj 

Uranium-234 u TBD ±30 ±25 908.0 TBD ±25 ±25 
0 

tj t!! 
00 I Uranium-235 u TBD ±30 ±25 908.0 TBD ±25 ±25 ~~ ~ 
I Uranium-238 u TBD ±30 ±25 908.0 TBD ±25 ±25 t:,::l l,O ~ 

0. 
,_. 

±25 ±25 
I 

Yttrium-90 Sr-02 TBD ±30 ±25 Sr-02 TBD ~ 
Zirconium-93 TBD TBD ±30 ±25 TBD TBD ±25 ±25 

INORGANICS 

Arsenic 7061 0.02 ±25 ±30 7061 10 ±20 ±25 

Barium 6010 0.02 ±25 ±30 6010 20 ±20 ±25 

Boron 6010 TBD ±25 ±30 6010 TBD ±20 ±25 

Cadmium 6010 0.09 ±25 ±30 6010 1 ±20 ±25 

Chromium 6010 0.07 ±25 ±30 6010 10 ±20 ±25 

Copper 6010 0.06 ±25 ±30 220.2 10 ±20 ±25 

Cyanide 9010 TBD ±25 ±30 335.3 50 ±20 ±25 

Fluoride 300M TBD ±25 ±30 300 50 ±20 ±25 

Iron 6010 20 . ____±25 ±30 6010 70 ____±20 ±25 
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 5 of 6 

Soil/Sediment Water 

Practical Practical 
Quantitation Quantitation 

Analysis Limit Precision Accuracy Analysis Limit Precision Accuracy 
Method (pCi/g) (RPO) (%) Method (pCi/g) (RPO) (%) 

INORGANICS 
(cont.) 

Lead 6010 0.45 ±25 ±30 6010 450 ±20 ±25 

Manganese 6010 0.02 ±25 ±30 6010 20 ±20 ±25 

Mercury 7471 0.02 ±25 ±30 245.2 2 ±20 ±25 

Nickel 6010 1.5 ±25 ±30 6010 50 ±20 ±25 

Nitrate 300M TBD ±25 ±30 300 130 ±20 ±25 

Nitrite 300M TBO ±25 ±30 300 40 ±20 ±25 t:1 
0 

Selenium 6010 0.75 ±25 ±30 270.2 20 ±20 ±25 t:, t!! 
00 I Silver 6010 2 ±25 ±30 272.2 10 ±20 ±25 ~~ ""'3 

I 
Titanium 6010 TBO ±25 ±30 6010 TBO ±20 ±25 

bj 1.0 
~ -0 I 

Vanadium 6010 0.08 ±25 ±30 286.2 40 ±20 ±25 ~ 
Zinc 6010 0.02 ±25 ±30 6010 20 ±20 ±25 

ORGANICS 

Acetone 8240 0.1 ±25 ±30 8240 100 ±20 ±25 

Carbon tetrachloride 8240 0.005 ±25 ±30 8240 1 ±20 ±25 

Chloroform 8240 0.005 ±25 ±30 8240 5 ±20 ±25 

Kerosene 8015 20 ±35 ±30 8015 500 ±35 ±25 

Methylene chloride 8240 0.005 ±25 ±30 8240 5 ±20 ±25 

MIBK 8015 0.5 ±25 ±30 8015 5 ±20 ±25 

1, l , 1-Trichloroethane 8240 0.005 ±25 ±30 8240 5 ±20 ±25 

WHC(SPLANT)\09-12-92\03135T 
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. 

Soil/Sediment Water 

Practical Practical 
Quantitation Quantitation 

Analysis Limit Precision Accuracy Analysis Limit Precision 
Method (pCi/g) (RPO) (%) Method (pCi/g) 

ORGANICS 
(cont.) 

Toluene 8240 0.005 ±25 ±30 8240 5 

Tributyl phosphate TBD TBD ±25 ±30 TBD TBD 

TBD = To Be Determined 
M = method modified to include extraction from the solid medium, extraction method is matrix and laboratory-specific 
RPO = Relative Percent Difference 
Prescribed Procedures for Measurement of Radioactivity in Drinking Water (EPA 1980a) 

Test Methods/or Evaluation Solid Waste (SW 846) Third Edition (EPA 1986) 
Methods/or Chemical .Analysis of Water and Waste (EPA 1983) 
Radionuclide Method/or the Detennination of Uranium in Soil and Air (EPA 1980b) 
EML Procedures Manual (DOE/EML 1990) 
Eastern Environmental Radiation Facility RadioChemistry Procedures Manual (EPA 1984) 
High-Resolution Gamma-Ray Spectrometry of Water (ASTM 1985) 

(RPO) 

±20 

±30 

Precision and accuracy are goals. Since these parameters are highly matrix dependent they could vary greatly from the goals listed. 
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Accuracy 
(%) 

±25 

±25 
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Table 8-5. Data Gaps by Site Category. 

Site Category 

Tanks and Vaults 

Cribs and Drains 

Ponds, Ditches, and Trenches 

Septic Tanks and Associated 
Drain Fields 

Transfer Facilities, Diversion 
Boxes, and Pipelines 

Unplanned Releases 

WH C(SPLANT)\09-12-92\03135T 

Identified Data Gaps 

• Contaminant concentrations in waste management 
units other than single-shell tanks 

• Distribution of contaminants in subsurface soils 
released in leaks 

• Constituents concentrations in related surface 
contamination 

• Contaminant concentrations in cribs 
• Contaminant concentrations in soils beneath cribs 
• Specific constituents (especially organic chemicals) 
• Distribution and vertical/lateral extent of 

contamination 

• Distribution/extent of subsurface contamination 
• Buried contaminant concentrations in stabilized 

portions/units 

• Actual discharge levels 
• Possible discharge and presence/level of 

non-sanitary wastes (e.g., laboratory drains) 

• Contamination constituents and concentrations 
• Direct radiation levels in facilities 
• Constituents/concentrations in related surface 

contamination 
• Integrity of transfer lines 

• Surface soil constituents and concentrations 
• Buried contamination constituents and 

concentrations 

8T-5 
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Waste Mangement Unit 

240-S-302 Catch Tanlc 

241-S-302A Catch Tanlc 

241-S-3028 Catch Tanlc 

241-SX-302 Catch Tanlc 

244-S Receiver Tanlc 

216-S-1 and 216-S-2 Crib 

216-S-5 Crib 

216-S-6 Crib 

216-S-7 Crib 

216-S-9 Crib 

216-S-13 Crib 

216-S-20 Crib 

216-S-22 Crib 

216-S-23 Crib 

216-S-25 Crib 

216-S-26 Crib 

216-S-3 French Drain 

' . 

216-S-l0P Pond 

216-S-l l Pond 

216-S-15 Pond 

1 7 

Table 8-6. Applicable Characterization· Investigation Methods at S Plant Aggregate 
Area Waste Management Units. 

Surface Subsurface Surface Surface Water Subsurface 
Radiation Spectral Surface Soil Gas Soil Sediment Soil 
Survey Geophysics Geophysics ·Survey Sampling Sampling Sampling 

Tanks and Vaults 

- -- -- -- -- -- --

-- -- -- -- -- -- --
-- -- -- -- -- -- --
-- -- - -- -- -- -
-- -- -- -- -- -- --

' -c 
Cribs and Drains 

X A - -- X -- X 

X X -- -- X -- X 

X X - - X -- X 

-- A -- -- - -- A 

-- A -- -- -- -- A 

-- A -- -- -- -- A 

-- A -- -- X -- X 

-- A -- -- -- -- A 

-- A -- -- -- -- A 

X A -- -- -- - X 

- A -- -- -- -- X 

- A -- -- - -- X 

Ponds, Ditches, and Trenches 

-- X -- -- X -- X 

-- X -- -- X -- X 

X X -- X X -- X 
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Perched Zone 

Monitoring 
Wells Remarks 

-- --
-- --
- --
-- --
-- --

.. 

- --

-- -
X -
X --
- -
-- --
-- --
-- --
- --
X -
- --
-- --

-- --
-- --
-- --



Waste Mangement Unit 

216-S-16P Pond 

216-S-17 Pond 

216-S-19 Pond 

216-S-8 Trench 

216-S-12 Trench 

216-S-14 Trench 

216-S-18 Trench 

216-S-10D Ditch 

216-S-16D Ditch 

216-U-9 Ditch 

2607-WZ Septic Tank 

2607-W6 Septic Tank 

Sanitary Crib 
:·/}./' 

241-S-151 Diversion Box 

240-S-151 Diversion Box 

240-S-152 Diversion Box 

241-S-152 Diversion Box 

241-SX-151 Diversion Box 

241-SX-152 Diversion Box 

241-SX-A Valve Pit 

241-SX-B Valve Pit 

2 ) } I 

Table 8-6. Applicable Characterization Investigation Methods at S Plant Aggregate 
Area Waste Management Units. 

Surface Subsurface Surface Surface Water Subsurface 
Radiation Spectral Surface Soil Gas Soil Sediment Soil 
Survey Geophysics Geophysics Survey Sampling Sampling Sampling 

X X -- -- X -- X 

X X -- -- X -- X 

-- X -- X X -- X 

-- X X -- X -- X 

-- X X -- -- -- X 

-- -- -- X -- -- X 

-- -- -- -- -- -- X 

X X X -- X X X 

-- X -- -- -- -- X 

X X -- -- X -- X 
,;.·, 

Septic Tanks and Associated Drain Fields : .•···· 
·.· 

X X X X -- -- X 

X X X X -- -- X 

X X -- -- -- -- X 

; .. / .... Transfer P~cilities; Diversion Boxes, and Pipeli~el 
:• ,:: . •:+,=· :· 

-- -- -- -- -- -- X 

-- -- -- -- -- -- X 

-- -- -- -- -- -- X 

-- -- -- -- -- -- X 

-- -- -- -- -- -- X 

-- -- -- -- -- -- X 

-- -- -- -- -- -- X 

-- -- -- -- -- -- X 
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Perched Zone 
Monitoring 

Wells Remarks 

-- --

-- --
-- --
-- --

-- --
-- --

-- --

X --

-- --

-- --

-- --
-- --
-- --

-- --
-- --
-- -

-- --
-- --
-- --
-- --
-- --
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Table 8-6. Applicable Characterization Investigation Methods at S Plant Aggregate 
Area Waste Management Units. 

Surface Subsurface Surface Surface Water Subsurface 
Radiation Spectral Surface Soil Gas Soil Sediment Soil 

Waste Mangement Unit Survey Geophysics Geophysics Survey Sampling Sampling Sampling 

241-SY-A Diversion Box -- -- -- -- -- -- X 

241-SY-B Diversion Box -- -- -- -- -- -- X 

216-S-1 72 Control Structure -- -- -- -- -- -- X 

2904-S-160 Control Structure -- -- -- -- -- -- X 

2904-S-1 70 Control Structure -- -- -- -- -- -- X 

2904-S-1 71 Control Structure -- -- -- -- -- -- X 

241-S-A Valve Pit -- -- -- -- -- -- X 

241-S-B Valve Pit -- -- -- -- -- -- X 

241-S-C Valve Pit -- -- -- -- -- -- X 

241-S-D Valve Pit -- -- -- -- -- -- X 

•• 

Basins 

207-S Retention Basin -- X -- -- X X X 

207-SL Retention Basin -- A -- -- -- X X 

Burial Sites < ,. ... 
218-W-7 Burial Ground -- -- -- -- -- -- X 

218-W-9 Burial Ground -- X X -- X -- X 

. · Unplanned Releases . ...... •·• 

UN-200-W-10 Unplanned Release X -- -- -- X -- --
UN-200-W-30 Unplanned Release -- -- -- -- -- -- --

UN-200-W-32 Unplanned Release -- -- -- -- -- -- X 

UN-200-W-34 Unplanned Release X -- -- -- X -- X 

UN-200-W-35 Unplanned Release X -- -- -- X -- X 

UN-200-W-41 Unplanned Release -- -- -- -- X -- --
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Perched Zone 
Monitoring 

Wells Remarks 

-- --

-- --
-- --

-- --

-- --
-- --

-- --

-- --
- --
-- --

.. 
-- --

-- --

-- --
-- --

-- --
-- --

-- --

-- --

-- --

-- --
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Table 8-6. Applicable Characterization Investigation Methods at S Plant Aggregate 
Area Waste Management Units. Page 4 of 5 

Surface Subsurface Surface Surface Water Subsurface Perched Zone 
Radiation Spectral Surface Soil Gas Soil Sediment Soil Monitoring 

Waste Mangement Unit Survey Geophysics Geophysics Survey Sampling Sampling Sampling Wells Remarks 

UN-200-W-42 Unplanned Release X X 

UN-200-W-43 Unplanned Release X X 

UN-200-W-49 Unplanned Release X X 

UN-200-W-50 Unplanned Release X X 

UN-200-W-52 Unplanned Release X X X X 

UN-200-W-56 Unplanned Release X X 

UN-200-W-61 Unplanned Release X 

UN-200-W-69 Unplanned Release X 

UN-200-W-80 Unplanned Release X X t:I 
UN-200-W-81 Unplanned Release X 0 

00 t:I t!! 
--; UN-200-W-82 Unplanned Release X 

~~ I 

~ UN-200-W-83 Unplanned Release X X 
td \0 

UN-200-W-108 Unplanned Release X X X X -I 
UN-200-W-109 Unplanned Release X X X ~ 

UN-200-W-114 Unplanned Release X 

UN-200-W-116 Unplanned Release X 

UN-200-W-123 Unplanned Release X X 

UN-200-W-127 Unplanned Release X X X X 

UN-216-W-25 Unplanned Release X 

UN-216-W-30 Unplanned Release X X 

UPR-200-W-13 Unplanned Release 

UPR-200-W-15 Unplanned Release 

UPR-200-W-20 Unplanned Release X X X X 

UPR-200-W-36 Unplanned Release 
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Table 8-6. Applicable Characterization Investigation Methods at S Plant Aggregate 
Area Waste Management Units. 

Surface Subsurface Surface Surface Water Subsurface 
Radiation Spectral Surface Soil Gas Soil Sediment Soil 

Waste Mangement Unit Survey Geophysics Geophysics Survey Sampling Sampling Sampling 

UPR-200-W-47 Unplanned Release X X X 

UPR-200-W-51 Unplanned Release X X 

UPR-200-W-59 Unplanned Release X X 

UPR-200-W-95 Unplanned Release 

UPR-200-W-96 Unplanned Release X X 

UPR-200-W-124 Unplanned Release X X 

UPR-200-W-139 Unplanned Release X X 

UPR-200-W-140 Unplanned Release X X 

UPR-200-W-141 Unplanned Release X X 

UPR-200-W-142 Unplanned Release X X 

UPR-200-W-143 Unplanned Release X X 

UPR-200-W-144 Unplanned Release X X 

UPR-200-W-145 Unplanned Release X X 

UPR-200-W-146 Unplanned Release X X 

• = Investigation at each individual site. 
A = Investigation at representative of several analogous units. 
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9.0 RECOMMENDATIONS 

The purpose of the Aaggregate Air-ea Mmanagement &j tudy Report (AAMSR:) is to 
compile and evaluate the e~sting body ··of kno;ledge to support the Hanford §iij 
Pasi'tPractice Strategy (Thompsoa 1991) mmf.¥11:t:t.~il decision making process. A 
primary task in achieving this purpose is io···assess····each°'waste management unit and 
unplanned release within the S Pl0.ftt ,\iggregate Air-ea to determine the most expeditious 
path for remediation within the statutory requirements of Comprehensive Environmental 
Response, Compensation, and Liability Act (CERQLA) and Resource Conservation iµq 
Recovery Act (RCRA). The existing body of pertinent knowledge regarding S Plani .. ... 
Aggregate Area waste management units and unplanned releases has been summarized and 
evaluated in the previous sections of this study. A data evaluation process has been 
established that uses the existing data to develop preliminary recommendations on the 
appropriate remediation path for each s~~ .. ll!i::::mi!ell!:::iUMl This data evaluation 
process is a refinement of the Hanford $Ji.'d. Past Practice Strategy (Figure 1-2) and 
establishes criteria for selecting iffl appropriate Hanford $Jf.j Past Practice Strategy paths 
(expedited response action;, fERAJ; interim remedial meas'u'res~: fIRM}; limited field 
investigation; fLFI}; and final remedy selection) for individuafwaste management units and 
unplanned reieases within the 200 Areas. A discussion of the criteria for path selection and 
the results of the data evaluation process are provided in Sections 9. 1. and 9.2, respectively. 
Figure 9-1 provides a flowchart of the data evaluation process that will be discussed. 
Table 9-1 provides a summary of the results of the data evaluation assessment of each unit. 
Table 9-2 provides the Fesults ef the decisional matrix each unit followed. 

This section presents recommended assessment paths for the waste management units 
and unplanned releases at the S Plant Aggregate Area. These recommendations are only 
proposed at this time and are subject to adjustment and change. Factors that may affect 
development of final recommendations include, but are not limited to, comments and advice 

1iew .. mformatfo.n; and modification of the criteria used in the assessment path decision-

Changes in recommendations will be addressed, and more detail on recommended assessment 
paths for waste management units and unplanned releases will be included in work plans as 
they are developed for the actual investigation and remediation activities. 
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A majority waste management units and unplanned releases do not have information 
regarding the nature and extent of contamination necessary for quantitative or qualitative risk 
assessment, especially with regard to hazardous constituents, and were recommended for 
additional investigation (e.g., LFI). Several units and releases assessed within the ERA path 
were recommended for actions that fall within the scope of existing operational programs. 
Wooden cribs with collapse potential and sites with elevated levels of surface radionuclide 
contamination are addressed by the Radiation Area Remedial Action (RARA) Program. 

Waste management units and unplanned releases which are addressed entirely by other 
programs were not subjected to the data evaluation process. This includes units and 
unplanned release which are within the scope of the Single-Shell Tank fflliiijl Program, 
Surplus Facilities Progmm ll:9ffi1~~~9rn-Tii.iB9:lw• :: s~i~Hll:§iB", #d petense 
; ; ;m;magement Program. iiP!ilifi lir2xiiiiliti§t ilt!II Him1 itl!ii!Mfflilii i!ii 

A majority of facilities ffiiM~fflili li~M!Hifi :iffl ~~~r.~s.sed included in the data 
evaluation fall within the scope of the Single-Shell Tank QJ.§~!'# Program. The activities 
associated with closure of the 200-RO-4 Operable Unit smgfe:shell tank,, -sites-have separate 
HanjoFfi: P'edeffll .. %cility Ag,=eement anti Censent Ol'der (Tri-Party Agreement• milestones 
and any recommendations for disposition of these units and associated unplanned released 
il~ii will be developed as part of the ongoing program addressing the single-shell tanks. 
The Defense Waste Management Program will completely address the active 216-S-25 and 
-26 Cribs, and the active 207-SL Retention Basin. 

A discussion of the four decision-making paths shown in Figure 9-1: ERA, IRM, LFI, 
and final remedy selection, is provided in Section 9.1. Section 9.2 provides a discussion of 
the waste management units grouped under each of these paths. A discussion of regrouping 
and prioritization of the waste management units is provided in Section 9. 3. 
Recommendations for redefining operable unit boundaries and prioritizing operable units for 
work plan development are also provided in Section 9.3. No additional aggregate area-based 
field characterization activities are recommended to be undertaken as a continuation of the 
AAMS. All recommendations for future characterization needs (see Section 8.0) will be 

iiiiiiiiiiiI,.\1!1• Jl~ra 
investigation/feasibility study (RI/FS) RCRA facility investigation/corrective measures study 
(RFI/CMS):;ligr!lll work plans. Sections 9.4 and 9.5 provide recommendations for focused 
feasibility and freatability studies, respectively. 
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9.1 DECISION MAKING CRITERIA 

The criteria used fef-tq assessing- the most expeditious remediation process path are 
based primarily on urgency for action and whether site data are adequate to proceed along a 
given path (Figure 9-1). All units and unplanned releases that are not completely addressed 
under other Hanford Site programs are assessed in the data evaluation process. All of the 
units and releases that are addressed in the data evaluation process are initially evaluated as 
candidates for an ERA. Sites where a release has occurred or is imminent are considered 
candidates for ERAs. Conditions that might trigger an ERA are the determination of an 
unacceptable health or environmental risk or a short time frame available to mitigate the 
problem (Thompsoft 1991) m111m;::1~1.il As a result, candidate ERA units were 
evaluated against a set of cntena .. to .. cletenrune whether potential for exposure to unacceptable 
health or environmental risks exists. Units and unplanned releases that are recommended for 
ERAs will undergo a formal evaluation following the selection process outlined in WHC 
(1991b). 

Waste management units and unplanned releases that are not recommended for 
Jp~i{1iri.uoo.!i!li. an ERA continue through the data evaluation process. Sites continuing 
ihrougii"°ihcti>rocess that potentially pose a high risk (refer to Section 5.0), become candidates 
for sB!IIIYm:II an IRM. The criteria used to determine a potential for high risk, 
thereby indicating a high priority site, were the Hazard Ranking System (HRS) score used 
for nominating waste management units for CERCLA cleanup ( 40 CFR 300), the modified 
Hazard Ranking System (mHRS) scores, surface radiation survey data, and rankings by the 
Environmental Protection Program (Huckfeldt 1991b). Units and unplanned releases with 
HRS or mHRS scores greater than 28.5 (the CERCLA cleanup criterion) were designated as 
candidate site.ifrof IRM ~oosidemilb.it Units and unolanned releases that did not have a 
HRS scort=:~;~''''~ompared to''='; I~i;"''iH;i'' to establish an ~stimated HRS score. Sites with 
surface contamination greater than 2 mR!lffl/h exposure rate, 100 cj/min beta/gamma above 
background or alpha greater than 20 ~ iWmin were also designated ···as candidate IRM sites. 

contamination sites which had an Environmental Protection Program ranking of greater than 

determine if an IRM is appropriate for the site. Candidate IRM sites that did not meet the 

&1u.1i,wi:::i~~W~i[BBB~::l~ai.~fla:;tJr,llllll1lll 
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For certain units and unplanned releases, it was recognized that remedial actions could 
be undertaken under an existing operational or other Hanford Site program (e.g., Single-Shell 
Tank eisiMti, RARA, :111:::;B1i• tfit or Sttrpltts Faeility Decommissioning and RCRA 
Closure Programs). As a result, recommendations were made that remedial actions be 
undertaken (partially or completely) outside the 200 AAMS past practice program. Units or 
unplanned releases that could be addressed only in part by another program (e.g., surface 
contamination cleanup under the RARA Program) remained in the 200 AAMS data 
evaluation process for further consideration. If it cannot be demonstrated that these sites will 
be addressed under the operational program within a time frame compatible with the past 

• ~mtm~m,:::1~r4; ::11i~~ti;;~~:~i•'i'~;;~ii:511\11:1r 
~ixit.iffi!:::mr:::~£1UP&a!!i:::~B.J.il.!til:ifa 

Units and unplanned releases recommended for complete disposition under another 
program (e.g., single-shell tanks and associated structures under the Single-Shell Tank 

- - -·fl 
Specific criteria used to develop initial recommendations for ERAs, LFis, and IRMs 

for units and unplanned releases within the S Plant Aggregate Area are provided in Sections 
9.1.1 and 9.1.2. Units and unplanned releases not initially addressed under an ERA, LFI or 
IRM will be evaluated under the final remedy selection path discussed in Section 9.1.3. 

9.1.1 Expedited Response Action Path-w&y 

Candidate ERA sites are evaluated to determine if they pose an unacceptable health or 
environmental risk and if there a short time frame to mitigate the problem ~~Q. All units 
and unplanned releases other than those recommended for complete dispositfon under another 
Hanford program are assessed against the ERA criteria. The Hanford Si@ Past-Practice 
Strategy describes conditions that might trigger abatement aetiens for p~::;=❖ candidate waste 
management unit or unplanned release under an ERA. Generally, these conditions would 
rely on a determination of, or suspected, existing or future unacceptable health or 
environmental risk, and a short time-frame available to mitigate the problem. Conditions 
include, but are not limited to: 

• Actual or potential exposure to nearby human populations, biota, or the food 
chain from hazardous substances and radioactive or mixed waste contaminants 
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• Actual or potential contamination of drinking water supplies or sensitive 
ecosystems 

• Threats of release of hazardous substances and radioactive or mixed waste 
contaminants 

• High levels of hazardous substances and radioactive or mixed waste contaminants 
in soils that pose or may pose a threat to human health or the environment, or 
have the potential for migration 

• Weather conqitions that may increase the potential for release or migration of 
hazardous substances and radioactive or mixed waste contaminants 

• The availability of other appropriate federal or state response mechanisms to 
respond to the release 

• Time required to develop and implement a final remedy 

• Further degradation of the medium which may occur if a response action is not 
expeditiously initiated 

• Risks of fire or explosion or potential for exposure as a result of an accident or 
failure of a container or handling system 

• Other situations or factors that may pose threats to human health or welfare or 
the environment. 

These conditions were used as the initial screening criteria to identify candidate waste 
management units and unplanned releases for ERAs. Candidate waste management units and 
releases that did not meet these conditions were not assessed through the ERA evaluation 
path. Additional criteria for further, detailed screening of ERA candidates were developed 
based on the conditions outlined in the Hanford 6:if'- Past-Practice Strategy. Qealifieatioft 
~ffiitmWAt!® of these criteria for further screening· were developed. These screening 
criteria····ar(tshown in Figure 9-1 and are described below. 

The next eriterioft • ll§n::~:• pf,J:~:i::r.tµti:::1t1: used to assess each ERA candidate is 
whether a driving force to an exposure pathway exists or is likely to exist. Units or 
unplanned releases with contamination that is migrating or is likely to significantly migrate to 
a medium that can result in exposure and harm to humans required additional assessment 
under the ERA process. Units or unplanned releases where contamination could migrate 
and, therefore, potentially require significantly more extensive remedial action if left 
unabated were also assessed in the ERA path. 
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Waste management units and unplanned releases with a driving force were assessed to 
determine if unacceptable health or environmental risk and a short time frame is-available to 
mitigate the problem exists from the release. The criteria used to determine unacceptability!¢. 
sill are based on the quantity and concentration of the release. If the release or imminent ..... 
reiease is greater than 100 times the CERCLA reportable quantity for any constituent, the 
unit or unplanned release remains in consideration for an ERA. If the release or imminent 
release contains hazardous constituents at concentrations that are 100 times the most 
applicable standard, the unit or unplanned release continues to be considered for an ERA. 

• ll._ 
engineering judgment was used to estimate the quantity and concentration of a postulated 
release. Standards applied include Model Toxics Control Act ~@.il standards for 
industrial sites and DOE and Westinghouse Hanford radiation criterfa" .. {refer to Section 6.0). 
The application of these standards does not signify they are recognized as e:ppliCftble or 
relevftftt ftftd e:ppropriate Feq:uirements (ARARs•. 

If a release is unacceptable with respect to health or environmental risk, a technology 
must be readily available to control the release for a unit or unplanned release to be 
considered for an ERA. An example that would require substantial technology development 
before implementation of cleanup would be a tritium release since no established treatment 
technology is available to separate low concentrations of tritium from water. 

The next step in the ERA evaluation path involves determining whether implementation 
of the available technology would have adverse consequences that would offset the benefits of 
an ERA. Examples of adverse consequences include: (1) use of technologies that result in 
risks to cleanup personnel that are much greater than the risks of the release; (2) the ERA 
would foreclose future remedial actions; and (3) the ERA would prevent or greatly hinder 
future data collection activities. If adverse consequences are not expected, the site remains 
in consideration for an ERA. 

The final criterion is to determine if the candidate ·ERA is within the scope of an 
operational program. Maintenance and operation of active waste management facilities are 
within the scope of activities administered by the Defense Waste Management Program. 
Active facilities include the 216-S-25 and 216-S-26 Cribs and the 207-SL Retention Basin. 
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Generally, active faeilities):jB,!jj[jlffiB~~j!!RtJ will not be included in past,t practice 
investigations unless operation is discontinued prior to initiation of the investigation. The 
St1rplt1s Facilities RQM.ffi!$Ji§m,tfj and RCRA Closures p}t,rograms are,Ji.i responsible for 
safe and cost-effectivtt°s"urveillance;· maintenance, and decommissioning ··of surplus facilities 
3.'.11:~ -~~-RA closures at the Hanford Site. The St1rplt1s Facilities -li!mU1.l;~::1e::::11• 
I!~ Program is also responsible for RARA activities that include surveillance, 
maintenance, decontamination, and/or stabilization of inactive burial grounds, cribs, ponds, 
trenches, and unplanned release sites. 

If the proposed ERA will not address all the contamination present, the unit or 
unplanned release continues through the process to be evaluated under a second path. For 
example, surface contamination cleanup under the RARA Program may not address 
subsurface contamination and, therefore, additional investigation may be needed. 

Final decisionj regarding whether ffiil lffii.gj!§.f. ERAs are jt1stified in the aggregate 
area will be made betweeft DOE, im~g::::m1iix;.··EP.A, and Ecology II§ based, at least in 
part, on the recommendations providecfm .. tlus" .. section, @ffl results of tii~d''mal selection 
process outlined in WHC (1991b), aad &'IB:Hability of resoHrees. 

9.1.2 Limited Field Investigation and Interim Remedial Measure Paths 

High priority waste management units and unplanned release sites were evaluated to 
determine if sufficient need and information exists such that an IRM could be pursued. An 
IRM is desired for high priority units and unplanned releases where extensive 
characterization is not necessary to reach defensible cleanup decisions. Implementation of 
IRMs at waste management units and unplanned releases with minimal characterization is 
expected to rely on observational data acquired during remedial activities. Successful 
execution of this strategy is expected to reduce both time and cost for cleanup of units and 
unplanned releases without impacting the effectiveness of the implemented action. 

The initial step in the IRM evaluation path is to categorize the units. The exposure 
pathways of interest are similar for each site !f~!ini!!1=!1.!fflffl'!!!!!mit in a categ ry; therefore, 
it is effective to evaluate candidate units as a group. The groupings used in Section 2.3 
(e.g., cribs; tanks and vaults; etc.) will continue to be used to group the units for IRM 
assessment. This grouping approach is especially effective in reducing characterization 
requirements. As is eeiflg done in the 100 Areal using the observational approach, the LFis 
can be used to characterize a representative unit ··or units in detail to develop a remedial 
alternative for the group of units. Observational data obtained during implementation of the 

iiiiiiir._ ... ,~ 
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Data adequacy is assessed in the next step. The existing data are evaluated to 
determine if: ~l) existing data wefe g sufficient to develop a conceptual model and 
qualitative risk'·assessment; (2) the IIUJ° will work for this pathway; {3) implementing the 
IRM will have adverse impacts on the environment, future remediation activities or data 
collection efforts; [4) the benefits of implementing the IRM are greater than the costs. If 
data are not adequate an assessment was made to determine if an LFI might provide enough 
data to perform an IRM. If an LFI would not collect sufficient data to perform an IRM, the 
unit was addressed in the final remedy selection path. 

The final step in the IRM evaluation process is to assess if the IRM will work without 
significant adverse consequences. This includes: will the IRM be successful? will it create 
significant adverse environmental impacts (e.g., environmental releases)? will the costs 
outweigh the benefits? will it preclude future cleanup or data collection efforts? and will the 
risks of the cleanup be greater than the risks of no action? Units where remediation is 
considered to be possible without adverse consequences outweighing benefits of the 

ii,1;ttiji.iii iit:i1B::Bt11t111•11• 1111111111111:m,i,im:::• 
Final decisions will be made aetweeR iffi~& DOE, EPA, and Ecology eR whether 

partieul9:f 1,• ms.:::1~::1m1• :::if IRMs 9:fe justified 1,q:;::m,;;l:l:l:llm!tl;l!i&~~mi:J:111- These 
deeisioHs will be based~) at least in part, on the recommendation provided in this AAMSR-, 
l,q:Jl\i results of a supporting LFI, end tl"itillability of reseufees. 

9.1.3 Fmal Remedy Selection Path 

Sites recommended for initial consideration in the final remedy selection path are those 
not recommended for IRMs, LFis, or ERAs, and those considered to be low priority sites. 
It is recognized that all units and unplanned releases within the operable unit or aggregate 
area will eventually be addressed collectively under the final remedy path to support a final 

RIIIII:B :!:Piii:- !11:ltmi Record of Decision mm11. 
The initial step in the final remedy selection process path is to assess whether the 

combined data from the AAMS, and any completed ERAs, IRMs, and LFis are adequate for 
performing a risk assessment (RW) and selecting a final remedy. Whereas the scope of an 
ERA, IRM, and LFI is limited to individual waste management units or groups of similar 
waste management units, the final remedy selection path will likely address an entire 
operable unit or aggregate area. 
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If the data are collectively sufficient, an operable unit or aggregate area risk assessment 
lg will be performed. If sufficient data are not available, additional needs will be identified 
and collected. 

9.2 PATIi RECOMMENDATIONS 

Initial recommendations for ERA, IRM, and LFI are discussed in Sections 9.2.1 
through 9.2.3 , respectively. Waste management units and unplanned releases proposed for 
initial consideration under the final remedy selection path are discussed in Section 9.2.4. 
Table 9-1 provides a summary of the data evaluation process path assessment. A summary 
of the responses to the decision points on the flowchart that led to the recommendations is 
provided in Table 9-2. Following approval by DOE, EPA, 9.ftd Ecology, El~ml~ 
these recommendations will be further developed and implemented in work° pian"s: 

9.2.1 Proposed Sites for Expedited Response Actions 

=Feft-$1 waste management units meet all the criteria for an ERA prior to determining 
whether the proposed action was within the scope of an operational program. None of the 
candidate units were recommended for an ERA. All 13 lgµ~ candidate ERA units ( cribs 
with collapse potential) and surface contamination sites) i: w~r~• Pmmgil~:f9t :~pg~~\l.9P 

::::::::::::::::::::::::::::::.:-:-:-:•:•:•:•:•:•:•:-:, 

i if:gt~ti'. lh1 

i 21!:tifSfta €fib 

'- I : ?il9tS:t?9:i ~ib: 

?: 17!1&:tlt*-? 'Cfil 
; 1:1n 12mo.4s.§2ti c __ :§ 

A discussion of the recommendations for these waste management units are included in 
this section. Since the anticipated response actions are not expected to fully remediate the 
ERA sites, all units will be included for further data evaluation in the assessment paths. 
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9.2.1.1 Cribs With Collapse Potential. ~we-Icffi.tf!of the older cribs are open wooden 
structures that could collapse and potentially expo·s'e'·'·workers. A sudden collapse could bring 
contaminated dust from the buried crib to the surface. Based on crib inventory data, dust 
derived from the bottom of the cribs would be expected to contain radionuclides at several 

ll~~~~{~i~g~~~~ 1~i1-~~ i~::-~~s ~1t~1::;,~l!~;;J!f!gr§r~ 
problems. 

Maintenance and contamination control measures for cribs with collapse potential are 
implemented under the RARA pProgram. Therefore, actions to mitigate environmental 
releases from these facilities will be performed under the RARA 11,rogram. An engineering 
study is planned under the RARA Ja,rogram for 1993 to evaluate 'the potential for crib 
collapse. ······ 

Response actions such as the addition of clean fill material over the cribs or pressure 
grouting void areas within the crib to prevent collapse may be considered for these waste 
management units. Evaluation and recommendation of response actions for these facilities 
will be performed under the RARA ~rogram. 

Mmtaeamvaoorii:ot::theffac.mttest 
❖:•:•:•:•:•:❖:•:•:•: • :•:•:•: •:• :-:-:-: -:-:-: -:- : ·=·:=::::;:;:;:;::::::,::::: •:•:•:•:❖:-:-:-:-:-:, ·····························.·.·.·.·.•.•,•,•,•,•,•,•,•,•: 

9.2.1.2 Sites With SigBifieaet Surface Coetamie:etioe. There ftfC 8 unplftflfled releases 
with le¥els of surfaee eontamieation that 8:fe high eaough to be of immediate eoneem. 
Surfaee eonte:mi.Batien is immediately aeeessible te humftfts (i.e., woflrers) a-.nd biota.. The 
potential for tmftspoft by the wind or biota. is also signifieflftt Md so surface migmtion is also 
a problem. It is expected that the releases of mdieHHeHdes 8:ftd potential mdiatien exposure 
leirels at these sites would be greater than 100 times reportable qeantities a-.nd quality 
stftftclttfds. The eoffeetiYe action for surfaee eofttftminatien sites is addressed within the scope 
of the RARA. progmm. 

The follo'n1iBg unpla:naed release sites ha¥e had surface contamination in eX:eess of 
st8:ftclttfds. Serf ace eonta.mieation control aetitlities ftfC recommended for e¥aleation 8:ftd 
implementa.tion under the RA.RA progmm. In·restigatien as a part of the aggregate 8:fC8: RI is 
recommended followieg RARA aetien to eonf'l:fffl: waste mftfta:gement unit cleanup. 
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UN 200 W 32 had 7 ,000 to 30,000 d/mifl beta present 

UN 200 W 34 had a maxmu11B dose mte of 1 R/hf at the ground surface . 

UN 200 W 69 had a maximum 100,000 e/mifl. reading on the surface . 

illl 200 W 80 has had surface eoatnm.inatioa of 90Sr llB:d 137Cs with readings to 
60,000 e/min (WHC 1991a). 

UN 200 W 81 has had serfaee coatnm.inatioa of unknowa beta/gamma to 011er 

100,000 elm~ (WHC 1991a). 

illl 200 W 109 had surface contamination of 200 to 6,000 e/mi.a during October 
1990 (WHC 1991a). 

UN 200 W 114 had gcaeml surface eoatnm.iflatioa from 200 to 450 e/min. with 
specks of eoetamiflatioa up to 4 mR/h in October 1990 (WHC 1991a). 

UN 200 W 116 had surface eoetaminatioa at 200 e/mifl with isolated specks to 
2 mR/h in October 1990. 

UN 216 W 25 has surface coataminatioa from 2,000 to 40,000 c/mifl beta . 

UN 216 W 30 has surface eontftmiftatioa of 3,500 e/mifl beta . 

UPR 200 W 96 had surface coataminatioa of 200 to 3,000 c/mifl during October 
1990 (WUC 1991a). 

9.2.1.3 Non-ERA Sites. The primary reason most waste management units and unplanned 
releases were not recommended for ERAs was because of the lack of driving force to an 
exposure pathway. Inactive cribs, ponds, ditches, and trenches are no longer receiving waste 
and, therefore, no longer have artificial recharge as a driving force to move subsurface 
contaminants. Natural recharge from local precipitation was not considered a significant 
short-term driving force. Specifics for each waste management unit or unplanned release are 
provided in Table 9-2. 

WHC(SPLANT)/9-12-92/0313 SA 

9-11 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15' 
16 
17 
18 
19 
20 
21 
22 
23 
2 
25 
26 
27 
28 
29 
jb 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

DOE/RL-91-60 
Draft B 

9.2.2 Proposed Sites for Interim Remedial Measures 

Thirty fot:1r fflwib.ll:ttii of the ~I~ waste management units addressed in the s Plant 
Aggregate Area d'attevafuation proces~i"'"°iere identified as high priority units (refer to Section 
5. 0) and were assessed as candidates for IRMs. Ten of the ~ II units were designated as 

;~,iiiti:::1iii~11§1\ii:IL~1it1a~:ai1ij1xlllllllll~t,I!?=!!!~ 
milt units were designated as high priority because of surface radiation measurement$~ 
ruidlor because of qmui.tatrte "high" scores based oft their dischMge history of lMge ·· 
qmlA:tities of hamrdot:1s materials, that potcfltially eould h£P+1e been transported to the 

iiiill'-~11!~~ 
priority sites because they had been included on the list because of the other criteria. Septic 
tanks and drain fields and unplanned releases were two primary classes of units not 
considered in the IRM path. 

9.2.3 Proposed Sites for Limited Field Investigation Activities 

Twenty-:nY~two waste management units are recommended to undergo LFis .::::l m 

·----~:: IRM and LFI will be more completely developed in work plans; however, the following 
addresses possible considerations during work plan development. 

Possible LFI objectives would be to: 

• Evaluate the potential for releases from the waste management unit to impact 
underlying groundwater quality. 

WHC(SPLAN1)/9-12-92/03138A 

9-12 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 .. 15 

"""' 16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

DOE/RL-91-60 
Draft B 

• Determine if contamination exists in the soil beneath the waste management unit, 
and if so, assess the extent. 

• Assess the nature and extent of contaminant migration from the waste 
management unit in support of focused feasibility studies. 

t:::1:Jt)lilllilitililiilfflJ-0.s.Ilffiiiinf!:::1ailiill::iilifll¥ll 

1::::1:r::::111!mr1I11::::11• t• {lln!I 

Candidate Imf ttflits h0?1e beett eategeri:lee iflte twe grottps that eoAtftifl simile:r release 
waste, release meehanisms, and desigA. The grottps are eribs and dmifls, and ditehes and 
ponds. 
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ProgftlIB (see Seetion 9.2 .1.2.1). The actions implemented 1:1nde£ the RARA Progftllil will 
precede the LFI acti11ities . Cribs with collapse potential are::::liil:::• ffl:::iffim~~i 

• 216-S-l and -2 Cribs 

• 216-S-5 Crib 

• 216-S-6 Crib 

• 216-S-7 Crib 

• 216-S-9 Crib 

• 216-S-13 Crib 

• 216-S-20 Crib 

• 216-S-22 Crib 

• 216-S-23 Crib 

• 216-S-25 B.I (active) 

• 216-S-26 Gfip (active) 
-:-:-:-:-:-:-:,:-:-:-:-

• t =: t 2l6.fS#3. Ffenc:h::tlhiiln 
.···········-·-•.•,•-·-·-·····················-·-•-•,• :-:-:-:-:-:-:-:-:-: 

Cribs to be ie:1101'.·ed ie. LFI activities that do not £eq1:1ire actions 1:1nde£ the RARA 
progmm (cribs witho1:1t collapse potcatifll) incl1:1de: 

1&1t~-·--­
..,,,, 
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n•::·tl-f.AIIIJlllf­
•111:fl_P_llllllf 
am:111,m•t••---~•1 
••x• 1-••-g§1 

llll&III•••••• 
The cribs and french drain were high priority units with the exception of the 216-S-13, 

-22, and -23 Cribs, which do not have high HRS BUmbers ~ij. However, the waste types 
and disposal methods for these low priority sites are similar.enough to other high priority 
sites to justify their inclusion in this path. The two active cribs will be included in 
investigation activities if they are deactivated prior to preparation of investigation plans. 

FrcBCh dmifls Me essefltifllly smflll diemeter cribs Md are therefore categorized with 
cribs. The Ofle uflit of this type is: 

• 216 S 3 Freflch Dmift . 

The cribs with collapse poteA:tial wero addrossed iii the Im.I path after first beiflg 
assessed by the EO.{ path. The actiofls recommeflded for these uflits will fl:Ot address the 
subsurface cofltem:iflatiofls in. the faeilities; therefore, they were meluded for assessmeflt 
uA:der the remaining criteria. 
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The initial decision point in: the HU.{ path is to assess whether data are adequate to 
coaduct iHl HU.{. The data available for cribs are screening leT;el data iHld estimated 
in¥eatories which do BOt provide informatioa oa the aature M:d ateat of the coatamiB:ation. 
Therefore, tlft ™ eould not be implemeated without ft:uther iB.••'estigation. 

Similarities of umts may make it possible to remediate them using the observatioaal 
e.pproach after chamcterizing only a few of the umts. Therefore, it was e*peeted that a LFI 
would proT;ide sufficieat informatioe. to proceed with ftll IRM for waste mtlflagement unit 
groups. Therefore, the basis for recommee.diag e. LFI is that sufficient informatioe. ctlft be 
gaie:ed from a more detailed i:w.•estigatioa of oae or two of the cribs iHld a freach dram that 
would allow a remedial decision to be ma:de on the other cribs with little or ao additional 
characterization. 

Possible represeatative cribs for the S Pltlflt Aggregate Area would be the combiB.ed 
216 S 1 B:D:d 216 S 2 Cribs, the 216 S 9 Crib, B:D:d the 216 S 3 Preach Draifi. The 216 S 1 
M:d 216 S 2 Cribs were selected to represeat cribs receiving waste duriBg iB.itial operatioas. 
The 216 S 9 Crib was selected to be representative of cribs receiYing waste from more recee.t 
operations, iHld because it has the highest i:w;entory of eoatamiail:flts. The 216 S 3 Preach 
Dmin was selected beee.use it is the oftly french dfllin in the S Pltlftt Aggregate Area.. The 
ratioe.ale for HU.{ M:d LFI will be more completely tie••'eloped in work plM:s. 

9.2.3.2 Ditches and Ponds. Tue-iti'v~ waste management units in this system coasist of 

the followiag: l xi:: mi:l~iw!::~2::• ,::liJ§g§µf:IGmi.n~]lD• ::mt~:81; 
• 216-S-lOD Ditch (RCRA) 

• 216-S- lOP Pond (RCRA) 

• 216-S-ll Pond 

• 216-S-15 Pond 

• 216-S-16D Ditch 

• 216-S-16P Pond 

• 216-S-17 Pond 

• 216-S-19 Pond 

• 2.l6fS#.17'ZICe.nhtil::S.t.filc.ffi.fi. :•:•:•:•:•:•:-:•:-;-;-:-:-:-:-: -:-:-:-:-;-;-:-:-:-:-:-;-:-:-:-:-:-:-:-:-:-: 
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1t::::::::::1::g~tti~liil&b.lgli:$tl4ni.!'= 

i ::::::::::::::::r£Btl rl&!iB#:!ffi!iiii§ffli~f:i 

!fl.¥iii'illiY!iiiffliiii1Uit1l~ii!!siiil rl~~~ 

~l,Kt:~fllllr••···i 
~Yf,• !BfE!!?C~P 

ffiilli iRiliiilffit{ 

! i']iiii]iiltl!iiilP~iim!P:!isil!l!i'ii-YI~iYltiffllr~iliiiM!.irP-i::ii!i!kii~l 

These waste mftfta-gemeet ueits ftfC high priority ueits, with the ffifeeptioe of the 216 
S 15 a-.ed 216 S 19 Poeds, a-.ed h&1,e bee& desigHated as DU.{ ea-.edidates. The 216 S 15 and 
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216 S 19 Ponds e:re low priority tmits, but they e:re similar enough to the othef uaits to 
justify their ie:clusion ie: this path. All these uaits have insufficient data to conduct aa IRM 
ftftd, therefore, h£We been recommended fof additional chtml:eteriztttion. The ·,e:st aree: of the 
ponds e:ad ditches does B:Ot require ftft exhe:ustwe ehtull:Cteriffltion effort beee:use eontamiflftftt 
profiles e:re expected to be similar along the ditches 8:lld throughout the pond aree:. 
Therefore, a LFI was recommended to charaeterae a limited numbef of areas of the ponds 
e:ad ditches. The informe:tion ge.ined from the LFI is expected to pro·,ide sufficient 
iflforme:tion to eonti:H:ue with ftft IRM: if it is detefllttfted to be justified. 

9.2.3.3 Cantrel Stmetures. The we:ste mftfte:gement units in this group e:re: 

• 

• 

• 

2904 S 160 Control Strnctttre 

2904 S 170 Control Strnetttre 

2904 S 171 Control Structure . 

These units e:re high priority subsune:ee strnctures. They he:ve insufficient dftte: to 
conduct 8:11 IRM: ftftd, therefore, hft'le beeft FeeommeHded fof e:dditional ehtml:eterae:tioft. 
Bece:use contamie:ftftt profiles are expected to be similar fof these three units, 8:11 LFI we:s 
Feeom.mended to eharaeterae one of them. The information ge.ined from the LFI is e:x.peeted 
to pro·,ide sufficient iflforme:tioft to eonti:H:ue with 8:11 II0,4 if it is detenfti:ned to be justified. 

9.2.4 Proposed Sites for Final Remedy Selection 

A number of unplanned releases, along with several diverse waste management units 
which are unique because of design, contaminants received, or operational history, have been 
proposed for the final remedy selection path. Section 9.2.4.2 discusses the sites proposed for 
direct inclusion in the final remedy selection risk assessment. Direct inclusion in the final 
remedy selection RI is recommended for the remainder of the waste management units and 
unplanned releases due to the lack of information to perform i. risk assessments and select 
final remedies. These waste management units and unplanned· releases are discussed in 
Section 9. 2 .4 .1. 

9.2.4.1 Proposed Sites for Remedial Investigation. An RI has been recommended for the 
S Plant Aggregate Area which includes several groups of waste management units and 
unplanned releases. The first group consists of generally low priority disposal trenches 
which were in use for a short period of time and received relatively small volumes of waste. 
The second group contains septic tanks and the sanitary crib which require confirmatory 
sampling to show that the sites do not contain hazardous or radioactive substances. The third 
group contains e::I!lq retention basiniftl\l:i:Pf which was assessed in the IRM path m!q had 
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insufficient data to conduct an IRM. The fourth group consists of burial grouHds!!::$.~ffl~ViPi~ 
qf which were assessed in the IRM path but had insufficient data to conduct an !RM·:·· ··The·· 
fifth group consists of low priority unplanned releases which have unique contamination 
histories. 

9.2.4.1.1 Trenches. Four trenches have been grouped as a single class because of 
their similarity. These trenches are basically excavations which were opened for a short 
duration of time and then filled in. The trenches include: 

• 216-S-8 Trench 

• 216-S-12 Trench 

• 216-S-14 Trench 

• 216-S-18 Trench. 

They e.re geHemHy:l!]& :::m gb.i] I ~ low priority units which were assessed in the final 
remedy selection path oriiy:· ····The··2i6··s · ifTreHeh is a high priority unit, which was assessed 
in the UU.f path; howe11er, there was Hot sufficieHt data to pfOCeed with tl:11: IID,f. The 
216 S 8 Treach is the only OHe of its kiRd aB:d was included in this path. All the -uftits­
ffg@.'ffiffi are unique in the types of waste received. Most of them were in use for a short 
pericxf.of time and received relatively small volumes of waste. 

The units were grouped and risk assessment possibilities were examined. No data 
exists to determine the nature and extent of contamination at these sites. Therefore, a RI 
which includes each unit was recommended to provide data adequate to perform a risk 
assessment and select a final remedy for the units. The unique nature of the units will not 
allow for investigation of a representative unit and applying the information to the other sites. 

9.2.4.1.2 Septic Tanks and Sanitary Cribs. Confirmatory investigation levels should 
be performed at the following waste management units: the 2607-W6 Septic Tank filll)Dmi! 
fi!~e s~~°!e;~z Septic Tanks li!:IDl:liilf, and the Sanitary Crib. These unitshave·· 

There are no sampling or inventory data for any of the ~ites-l iiffi!]:and so a risk 

i1i~•~-:iim:;=::;;;;m1111r111,~~?~!!~,~~~!19st
lf:

9
i 

sampling program is to confirm that no contamination exists in the tanks and drain fields. If 
no contamination were to be found, than no further action would likely be recommended. 

WHC(SPLANT)/9-12-92/03138A 

9-19 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22-
23 

'"' 24 
25 , 
26 
27 
28 
29 
3() 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

DOEJRL-91-60 
Draft B 

9.2.4.1.3 Basins. The 207-S Retention Basin is a high priority unit which has been 
assessed in the IRM path. Sufficient data does not exist to proceed with the IRM, and no 

recommended for inclusion in the aggregate area RI to provide data adequate to perform a 
risk assessment and select a final remedy. 

9.2.4.1.4 Burial Sites. The 218 Vl 7 and the 218-W-9 Burial Grounds are high 
priority units that have been assessed in the IRM path. Sufficient data does not exist to 

iiii1::1I1m~i~;n~:::•1ii:::a,~E:ot11r11!•111t11«11r~1t!1!!i~ 
received unique wastes, and cannot be grouped together for an LFI. The 218-W-7 Burial 
Ground is steel caisson, and received dry laboratory wastes from the 222-S Laboratory from 
1952 to 1960. The 218-W-9 Burial Ground was an excavation which received scrap metal 
during September 1954. Therefore, inclusion in the aggregate area RI was recommended for 
each waste management unit to provide data adequate to perform a risk assessment and select 
a final remedy. 

9.2.4.1.5 Unplanned Releases. Thirty e:ine$i'viitii.ij unplanned releases!: ~!ti.§ with 
known contamination are candidates for inclusion in .. an .aggregate area or operabie'tinlt RI. 
Elevefl of these sites are reeommeaded to 1::1ftdergo s1::1rfaee mdintioa elewtttp 1::1ader the RARA 
progmm before RI initintioa. These sites are: 

UN 200 W 10 
UN 200 W 30 
UN-200-W-32 (RARA) 
UN-200:-W-34 (RARA) 
UN-200-W-35 

mlt!!il:'I! 
UN-200-W-42 
UN-200-W-43 
UN-200-W-49 
UN 200 W 50 
UN-200-W-52 
UN-200-W-56 
UN-200-W-61 
UN-200-W-69 (RARA) 
UN 200 W 80 (RARA) 
UN 200 Vl 81 
UN 200 W 82 
UN-200-W-83 
UN-200-W-108 
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UN-200-W-l 09 (RARA) 
UN 200 W 114 (RARA) 
UN-200-W-116 (RARA) 
UN-200-W-123 
UN-200-W-127 
UN 216 W 25 (RARA) 
UN 216 W 30 (R.ARA) 
UPR 200 W 13 
UPR 200 W 15 
UPR 200 W 20 
UPR 200 Vl 36 
UPR200W 47 
UPR 200 W 51 
UPR 200 W 57 (RARA) 
UPR 200 W 59 
UPR 200 W 87 
UPR200W 95 
UPR 200 W 96 (RARA) 
UPR 200 W 124 
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Confirmatory sampling is recommended for these unplanned releases, including all 
those which will first be addressed by the RARA I)~ogram. The majority of unplanned 
releases have low HRS scores; or are described as ·having been cleaned up or released as 
radiation zones as contamination decayed to background levels, and are therefore assumed to 

BB9.EitB:::l~lil i• llllli111[1T.lf.lilt.l~lllllllft 
IIJi! These sites do not have any data to support a risk assessment. Confirmatory sampling 
fa recommended for these unplanned releases to provide enough data to confinn that 
contamination does not exist at these locations, and to perform a risk assessment. If no 
contamination is found, no further action would likely be recommended. 

1i1~1-iim1~•, 0:a;\ ~r::~n~o~n:ti:e:~~~1,::!~~~:r!~~~!!I! 
under the final remedy selection path. The candidate, Unple:nned Release UN 200 W 41, 
oecuffed during tffl:flsit ef e eeftt:amieftted picee ef equipmeftt across the aggregate fil'C8:. 

There is fte 5J>CCifie geegfflf)hic e.rea identified es centamifleted and ft0 centamiflfttioft hes 
beeft flttributed te this rele&se. 

It is reeemmeftded that this Uftf)lft:ftfted rele&se be included in the final RA. without 
edditienal in•,estigetieft. It is likely that fte furthef eetieft will be required fef this £ele&se. 

9.3 SOURCE OPERABLE UNIT REDEFINITION AND PRIORITIZATION 

The investigation process can be made more efficient if units with similar histories and 
waste constituents are studied together. The data needs and remedial actions required for 
similar waste management units are generally the same. It is much easier to ensure a 
consistent level of effort and investigation methodology if like units are grouped together. 
Economies of scale also make the investigation process more cost effective if similar units 
are studied together. 

9.3.1 Units Addressed by Other Aggregate Areas or Programs 

The investigation of et le&st one site,!!~ should be transferred from the S Plant 
Aggregate Area to the U Plant Aggregate Area. Although the 216-U-9 Ditch is physically 
within the S Plant Aggregate Area, the ditch was used to transfer overflow from the 216-U-
10 Pond which received waste from the facilities within U Plant Aggregate Area. Transfer 
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of this unit to the U Plant Aggregate Area would allow it to be investigated with other units 
having similar waste characteristics. 

I ... m 
de>.•eloped roi:!!i!!mm~ _ units will he completely addressed by othef opemtioeal progmms 
inclucli:ftg~ the smgle-~J.11. and double-shell ~ _f)rogftl-ffls (and the auxiliary units 
supporting .tank farm operations such c\S diversion· boxes, catch tanks, and transfer lineSt"ffli6 
the HanfofEi Stu-plus Facilities Program. In addition, reeomineflClati.ons were HOt de71eloped 

mm:;~:~;~iia;a~i•;~aiffi:B:ill,f.1111:::1!!~~!!~~~ 
were developed for RARA units that will be only partially remediated by the program (for 
example, recommendations need to be developed for the remaining contaminant at a crib 
stabilized under the RARA plt'ogram). There are no previously identified ERAs within the 
S Plant operable units. ··· 

The following waste managemeftt 1:1nits withiB the 200 RO 4 Operable Unit are 
addressed by the Single Shellecl Tuftk Clos1:1re progfB:ffl: the 241 S 151 Di¥ersioe Bene; the 
241 S A, B, C, IHld D, 241 SX />,. ftfld B, IHld the 241 SY A IHld B Vft1,te Pits; the 240 S 
302, 241 S 302B, IHlcl 241 SX 302 Catch Tuftks; ftfld the UPR 200 Vl 140, 141, 142, 143, 
144, 145, and 146 Ueplatmed Releases are being addressed by the Single Shell Taek 

Program becftl:lse these tnrits are logically associated with the 241 S or 241 SX Tftflk Ftiffll 
opemtioes. 

Deactivation of active liquid effluent units should remain within the existing Defeese 
Waste Management Program. The active facilities include the 216-S-25 Crib, 216-S-26 Crib'i 
and 207-SL Retention Basin. Investigation of these facilities will be deferred until after 
deactivation. 

9.3.2 S Plant Operable Unit Redefinition 

Redefinition of the 200-R0-1, -2, -3, and -4 Operable Units are suggested based on the 
data evaluation in this report. In general, it is recommended that: 

• Investigation of groundwater should be removed from the scope of S PllHlt 

-----· 
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High Je,1el waste tfllflsfer faei:lities e:nd pipeli:Aes shottld be remo•,ed from the 
work seope beenttse they nre within the Defense Waste !.{e:nagement e:nd Sttrplus 
Faei:lities Progmms. 

• • The 200-RO-l Operable Unit boundary should be redefined to include the 216-S-
4 French Drain and the 216-S-21 Crib. These units are currently part of the 200-
UP-1 Operable Unit of the U Plant Aggregate Area. 

m::i·~·llli•1llllll1m• 
9.3.3 Investigation Prioritization 

Very little if any data exist to rank the waste management units and unplanned releases 
within the S Plant Aggregate Area on a risk-related basis. The HRS and surface 
contamination data which were used to sort the waste management units and unplanned 
releases into either high or low priority are indicators of potential risk but are not suitable to 
develop a risk-related ranking. The most useful data for indicating potential risk are 
probably the waste inventories and facility construction or operation information. 
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Based on inventories of contaminants, the cribs and french drain received the largest 
quantities of contamination and should be investigated first . The S Pond system received the 
next largest quantity of contamination and should be evaluated second. Based on this 
ranking, the 200-RO-2 Operable Unit should be investigated prior to the 200-RO-1 Operable 
Unit, which should be investigated prior to the 200-RO-3 Operable Unit. The 200-RO-4 
Operable Unit will be dispositioned under the Single-Shell ifiiYiilTank Program. Unit-
specific priorities will be developed in subsequent work plans":····-- ...... . 

9 .3.4 RCRA Rl!U~11:::re2~ii:ifliM:::iil!llllPliliillll~acility Interface 

~Wt :::atq/:§;ld:t: ~1::!L• rll!Il~iliiilll 

m: :2tef§rl:tl::t1=1#:11]1Jil::1ttiir!lllfl~ 

1:::::::::::::::e!!tl]l~imli JIIIIIIl!ltl lllll]!QIIlll}Qg 
•= ::::::,,:•:mn.:.s and 24i:.:sxrsm te#Sfieff.Tank Famis.· ·stems ... •·· .......... • g .. .. •.• .... ·· ...... .. ,¥ .. 

1 lit :etllrlii'Ilfllili§mU::llll:::111mJl!itim, 
r- ,,: ::Illti~IIRllliiill:I 

• :: :::::::::t1z~tltll llmilP!m!Yi:::1B.iimil:t1t11::::1t2111:::11m1 
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Sectioft 2.6 ideHtifies 46 RCRA waste mftflagemeHt 1:1Hits that e,ust withiH the S Plftflt 
Aggregate ,,:\t=e&. Of these, three ttfl:its h1We eHtefed iflterim stattts ftflcl will Feqttife fit1al 
pemtitting Of closttfe, as specifiecl ift the Tri .. flafl'ty A.g,eement. 
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1 The 276 S 141 and 276 S 142 He:1mn Storage a:ad Treatment Closure PIM will be 
2 submitted to Bcology and BPA. by No11ember 1992. 'These units are aot addressed under this 
3 study because they are currently in th:e process of eletlfl: closure under th:e RCRA program. 
4 The 276 S 141 and 276 S 142 He;lfOBe Storage ThBks received radioaetiYe mixed waste with: 
5 orgftftie soh·ents. The units will be clCftft closed under interim stftttls. As pftft of closure, the 
6 waste was transferred from the storage tanks Md stofed in railcar storage tanks. 'The waste 
7 is being shipped to Wl off site incineration fftcility . The railcer ta:eks will be decoat.ftmiaftted 
8 aftCf remo•,el of th:e wastes. Closure of the units will be ,•erified by soil chemicel Mftlysis of 
9 by a radifttion survey. 
10 
11 The 216 S l0P Pond Md the 216 S 10D Diteh. are RCR.1\. waste mMagement uruts 
12 which will fCQliire integration into future i:ftvestigations. Both uruts hft't'e beea 
13 decommissioned, Md may fCQliire characterization for closure under RCRA. The dftta for 
14 charactemation will be de•reloped in ae. LFI, in coB.jHnetion with other ponds Md ditches 
15 (sec Sectioft 9.2.3.2). The closure plflli for th:e 216 S lOP Pond and the 216 S 10D Ditch is 
1'6 scheduled for submissioft to Ecology Md EPA by MftY 1996. 
17 
18 le addition to the three units discHssed abo•1e, Section 2.6 identifies other RCRA. waste 
1:9 maB.agement uruts that eKist with.in the S PlMt Aggregate Area but that are Bot addressed by 
2p th:e TR .. °-arty Agreement. The 222 S Complmc inel\::ldes three of these units: the 219 S ·waste 
21 Hftftdling Facility, the 222 S DMgerous 9.ftd 'Mixed Waste Facility, ftftd the 222 S Anftlytieel 
22 Laboratory. The 219 S Waste Hae.dliftg Facility and the 222 S D8:ftgerous Md M.ixed Waste 
23 Facility will be permitted for the treatment Mellor stofftge of d8:ftgerous Md mixed waste 
24 under the Wash.ingtoa state Departmeat of Ecology "D8:ftgerous Waste Regulations," 
25 • Washington AdministffttiYe Code (WAC) 173 303 806. The plftftfted aeth•ities for closing 
26 these uruts are inchtded in the 222 S Laboratory Compl.C;IC: Dan.gerous Waste Part B Permit 
27 Applieatioft. The 222 S CompleK uruts are to be elefrft closed wheft the laboffttory is ao 
28 loBger aeeded; therefore, a postclosure plM will not be prepftfed. 
29 
30 The 2727 S Nollffldioacti',e DaB.gerous Waste Storage Facility has been designated as a 
31 RCR.it\ facility. This umt is loceted in the southeast portion of the 200 West Area and 
32 pfO'rides coatainer storage for BOftfftdioaetiYe d8:ftgerous wastes generated in the research and 
33 de>relopment laboffttories, process opeffttions, ftftd maintenMee an.d tmnsportatioft functioa 
34 through.out the Hae.fofd Site. A cleae. closure plaR for this unit was submitted to Ecology 
35 ftftd EPA in JamHllj' 1992. 
36 
37 The RCRA uruts associated with the 241 S and 241 SX Tftftk Farms inchtding 27 ta:eks, 
38 the 240 S 152, 241 S 152, 241 SX 151, ftftd 241 SX 152 Diversioft Bo;1CCs, Md the 241 S 
39 302A Catch Tftftk were not assessed under this study because these uruts will be completely 
40 addressed by the RCRP .. single shell taBk farm. closure programs. 'These units beloag to a 
41 separate progmm with: separate Tri Pftfty Agreement milestones. RecommeH.dfttioH.s were not 
42 dC¥eloped for the 241 S 151 Di'rersioe. BoK; the 241 S A, B, C, and D, ae.d the 241 SX A 
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Md B Vah<e Pits; and the 241 S 302B and 241 SX 302 Catch Tanks because these units are · 
logically associated with the tank farm operations and should be included in the RCR.'\ tank 
farm closure progmms. 

The RCRA units associated with the 241 SY Taruc Farm including three tanks, the 
244 S Double Contained Reeeh'er Tank, and the 241 SY A and 241 SY B Valve Pits were 

· not assessed under this study because these units are part of the permitted RCRA facility. 

9.4 FEASIBILITY STUDY 

Two types of the FS will be conducted to support remediation in the 200 Areaij 
including focused and the final FS. Focused feasibility studies R.~:F§~~:are studies in which 
a limited number of units or remedial alternatives are considerecL Final F'S will be prepared 
to provide the data necessary to support the preparation of final record of decision. 
Insufficient data exists to prepare either a focused or final FS for any units or group of units 
within the S Plant Aggregate Area. Sufficient data are considered available to prepare a 
focused feasibility study ~F§ on selected remedial alternatives. 

9.4.1 Focused Feasibility Study 

Both LFis and IRMs are planned for the S Plant Aggregate Area for individual waste 
management units or waste management unit groups. The IRMs will be implemented as they 
are approved, and the focused feasibility study EFS.))) will be prepared to support their 
implementation. The focused feasibility study Fl~:applied in this manner is intended to 
examine a limited number of alternatives for a ·specific site or groups of sites. The focused 
feasibility study 11$: supporting IRMs will be based on the technology screening process 
applied in Section 1:b, engineering judgment, and/or new characterization data such as that 
generated by an LFI. 

Recommendations for the focused feasibility study Ill in support of IRMs are not 
provided in this report because of limited data availabilit}<· in most cases, LFis will be 
conducted at sites initially identified for IRMs. The information gathered is considered 
necessary prior to making a final determination whether an IRM is actually necessary or 
whether a remedy can be selected. 

Rather than being driven by an IRM, the focused feasibility study IE§ :will also be 
prepared to evaluate select remedial alternatives. In this case~ the focused feasibility study 
IIS\focuses on technologies or alternatives that are considered to be viable based on their 
finplementibility, cost, and effectiveness and have broad application to a variety of sites. 
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The following recommendations are made for FS that focus on a particular technology or 
alternative: 

• Capping 

• Ex situ treatment of contaminated soils 

• In situ stabilization. 

These recommendations reflect select technologies developed in Section 7. 0 of this report. 

The foetised feasil>ility stl:ldy J.11$.]is intended to provide a detailed analysis of select 
remedial alternatives. The results ot°.ihe detailed analysis provide the basis for identifying 
preferred alternatives. The detailed analysis for alternatives consists of the following 
components: 

• Further definition of each alternative, if appropriate, with respect to the volumes 
or areas of contaminated environmental media to be addressed, the technologies 
to be used, and any performance requirements associated with those technologies. 
Remedial investigations and treatability studies, if conducted, will also be used to 
further define applicable alternatives. 

• An assessment and summary of each alternative against evaluation criteria 
specified in EPA' s Guidance for Conducting Remedial lnvestigatioru and 
Feasibility Studies under CERCLA (EPA 1988b). 

• A comparative analysis of the alternatives that will facilitate the selection of a 
remedial action. 

9.4.2 Final Feasibility Study 

To complete the remediation process for an aggregate area, a final or summary FS will 
be prepared. This study will address those sites not previously evaluated and will summarize 
the results of preceding evaluations. The overall study and evaluation process for an 
aggregate area will consist of a number of foetisee feasil>ility stl:ldies.U\t:1$.i, field 
investigations, and interim Reeor-d of Deeisioft (RODs•. All of this sfud§ .. information will be 
summarized in one final FS to provide the data necessary for the final ROD. The summary 
FS will likely be conducted on an aggregate area basis; however, future considerations may 
indicate that a larger scope is appropriate. 
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9.5 TREATABJLITY STUDIES 

A range of technologies which are likely to be considered for remediation of sites 
within the S Plant Aggregate Area were discussed in Section 7.3. The range of technologies 
included: 

• Engineered multimedia cover 

• In situ grouting 

• Excavation and soil treatment 

• In situ vitrification 

• Excavation, treatment, and disposal of transuranic (TRU) radionuclides 

• In situ soil vapor extraction of volitale organic compounds(VOCs). 

Treatability testing will be required to conduct a detailed analysis for mo~t of the 
technologies. Relevant EPA guidance will be relied upon to conduct these future treatability 
studies. A summary of §H:IP.l!:~ilmffii;;mil treatability testing needs outli-fled in Section 
'.7-;-3-is as follows: 

• 

• 

• 

• 

• 

Enginecfed multimedia eo¥ef perform&Hee testing (pilot se&le testing) of 
eoneef)tl:l&l eesigns is neeeeEl. 

IR sitl:I grouting testiflg feE!uifeEl to optim-iiJe iR:i ectioft pfOpefties of gfOut &Hd 
¥erify effeeti•reness in st&biliziflg eontaffH:fl&Hts. 

Exea•ratioft &Hd soil tfea:tmeftt testiftg of dust eofttfol measures, soil tfea:tmeftt 
fea:gents, &Hci eontaeting methoes will be feEt\:li:re<I, Some limHeEl soil washing 
beHeh Se&le stl:Jdies hfr'le eeen ift.iti&tetl. 

IR sitl:I ¥itrifieatioR testing feflUireEl to •;erify eontaffH:fl&Ht stabi.liz:ation 
effeeti:rt'eftess MEI to establish operating f)ftftlffletefs. Some ¥itrifiea:tion pilot 
testing is ongoiflg. 

Exetl"t'atioft, treB:tmeftt, ll:fte disposal of TRU radioftuelides testing to err&luate 
dust eofttrol mea:st1res and staeiliz&tioft Of Yitrifiea:tioft effeeti¥eHess &Hd to 
estaelish operating pftfflffletefS is feE!tiH'ed. 

WHC(SPLAN1)/9-12-92/03138A 

9-29 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
1 
16 
17 
18 
19 
20 
2 
22 
23 
24 
25 • 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

e 

DOF/RL-91-60 
Draft B 

In sim soil vapor eKtraetion of VOCs eKtraetion effeetPt•eness needs to be 
¥erified ftftd opemting pammeters require de•;elopment. A progmm is currently 
under wtty for field testing of ¥aper eKtmetion teelrniques. 

!TilrnM •• ,_,., ... 
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8 As treatability testing of the various alternatives progresses; other parameters are likely 
9 to be identified which require further development . 

.. ' ,,,• .. 
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WASTE 
MANAGEMENT 
UNITS AND 
UNPLANNED 
RELEASES 

ERA 
Evaluation 
Path 

IRM 
Evaluation 
Path 

LFI 
Evaluation 
Path 

Flnal 
Remedy 
Selection 
Evaluation 
Path 

L. 

No 

No 

Establish HRS score 
by comparison with 
similar units 

Recommend 
Risk 
Assessment 

No 

Set priorities based 
on HRS, surface radia­
tion data, and postulated 
releases 

Recommend 
Additional 
Field 
Investigation 

No 

No 

No 

Classify units 
into similar 
grouping 

No 

No 

Recommend 
LFI 

No 

Yes 

Yes 

Recommend 
interim 
remedial 
measure 
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Recommend 
Action Under 
Operations 
Program 

Recommend 
Expedited 
Response 
Action 

* Hanford Site Past-Practice Strategy (DOE/RL 1992a) 

Figure 9-1. 200 Aggregate Area Management 
Study Data Evaluation Process. 
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Table 9-1. Summary of the Results of Remediation Process Path Assessment. Page 1 of 4 

Recommended Actions 
Waste Management 

ERA IRM LFI Unit Name or Unplanned Release Site RA RI OPS Remarks 

216-S-1 & -2 Crib X X X RARA-Collapse Potential 

216-S-5 Crib X X 

216-S-6 Crib X X 

216-S-7 Crib X X X RARA-Collapse Potential 

216-S-9 Crib X X 

216-S-13 Crib X X X RARA-Collapse Potential t:I 
0 

216-S-20 Crib X X X RARA-Collapse Potential tJ t;! 
\0 

~~ i-:3 
216-S-22 Crib X X I ...... 

p) t,:,\O ...... 
216-S-23 Crib X X I 

~ 
216-S-25 Crib X X X WMP-Active 

216-S-26 Crib X X X WMP-Active 

216-S-3 French Drain X X 

216-S-lOP Pond X X 

216-S-11 Pond X X 

216-S-15 Pond X X 

216-S-16P Pond X X 

WHC(SPLANT)/09-12-92/03138T 
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Table 9-1. Summary of the Results of Remediation Process Path Assessment. Page 2 of 4 

Recommended Actions 
Waste Management 

ERA Unit Name or Unplanned Release Site IRM LFI RA RI OPS Remarks 

216-S-17 Pond X X 

216-S-19 Pond X X 

216-S-lOD Ditch X X 

216-S-16D Ditch X X 

216-U-9 Ditch X X Redefined to U Plant 
Aggregate Area 

216-S-8 Trench X 

216-S-12 Trench X 

216-S-14 Trench X 

216-S-18 Trench X 

Septic Tanks and Associated Drain Fields 

2607-W6 Septic Tank X 

2607-WZ Septic Tank X 

Sanitary Crib X 

Trarisfer Facilities, Oiversion Boxes, and Pipelines 

216-S-172 Control Structure X X 

2904-S-160 Control Structure X X 

2904-S-170 Control Structure X X 

2904-S-172 Control Structure X X 
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Table 9-1. Summary of the Results of Remediation Process Path Assessment. Page 3 of 4 

Recommended Actions 
Waste Management 

Unit Name or Unplanned Release Site ERA IRM LFI RA RI OPS Remarks 

UN-200-W-32 Unplanned Release X 8 
\0 i~ i-3 UN-200-W-34 Unplanned Release X I -(') t:d \0 

UN-200-W-35 Unplanned Release X -I 
UN-200-W-41 Unplanned Release X ~ 

UN-200-W-42 Unplanned Release X 

UN-200-W-43 Unplanned Release X 

UN-200-W-52 Unplanned Release X 

UN-200-W-56 Unplanned Release X 

UN-200-W-61 Unplanned Release X 

UN-200-W-69 Unplanned Release X 

UN-200-W-83 Unplanned Release X 
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Table 9-1. Summary of the Results of Remediation Process Path Assessment. Page 4 of 4 

Recommended Actions 
Waste Management 

ERA IRM LFI RA Unit Name or Unplanned Release Site RI OPS Remarks 

UN-200-W-108 Unplanned Release 

UN-200-W-109 Unplanned Release 

UN-200-W-116 Unplanned Release 

UN-200-W-123 Unplanned Release 

UN-200-W-127 Unplanned Release 

UN-216-W-30 Unplanned Release 

Key: 
ERA= 
RI = 

LFI = 
RA = 

Expedited Response Action 
Remedial Investigation/Feasibility Study 
(RCRA Facility Investigation/Corrective Measures Study) 
Limited Field Investigation 
Risk Assessment 

WHC(SPLANn/09-12-92/03138T 

IRM 
OPS 
RARA 
WMP 

X 

X 

X 

X 

X 

X 

Interim Remedial Measure 
Operational Programs 
Radiation Area Reduction Action Program 
Waste Management Program 
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Table 9-2. S Plant Aggregate Area Data Evaluation Decision Matrix. Page 1 of 3 

ERA Evaluation Path 

Waa1c Management Unit 

Is an ERA Tedmolo(Y Advcnoc Opcratioool 
J111tifiod? Rel,:aoe? Pathway? Quantity? Coooon!ration? Available? ~7 Pro&J1UD117 

I.·. b~~Ql& 
216-S-I & -2 Crib y y y y y y N y 

216-S-S Crib y y N 

216.S-6 Crib y y N 

216-S-7 Crib y y y y y y N y 

216-S-9 Crib y y N 

21 6-S-13 Crib y y y y y y N y 

21 6-S-20 Crib y y y y y y N y 

216-S-22 Cnl> y y N 

216-S-23 Crib y y N 

216-S-25 Cnl> y y y y y y N y 

216-S-26 Cnl> y y y y y y N y 

I 216-S-3F=oh Dram I y ! y ! N ! 
: i : t:: ( ti :::: ; ::::;::]:::: ( :: Mfili:M£il~i.l2l f 

216-S-IOP Pond y y N 

216-S-11 Pond y y N 

216-S-IS Pond y y N 

216-S-l 6P Pond y y N 

216-S-17 Pond y y N 

216-S-19 Pond y y N 

216-S-10D Ditch y y y y y y N y 

216-S-160 Ditch y y N 

WHC(SPLANnt09-12-92/03138T 

High 

y 

y 

y 

y 

y 

N"' 

y 

N"' 

N"' 

y 

y 

!RM Evaluation Path 

N 

N 

N 

y 

N 

N 

N 

N 

N 

N 

N 

LFI 
Path 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

Y I N I I Y 

y N y 

y N y 

y N y 

y N y 

y N y 

N"' N y 

y N y 

y N y 

Final 
Rem:,dy 

g 
t1 t!! 
~~ 
t,::I \0 -I g; 



Wulc M.,.JICIDCDl Unit 

&an ERA 

J1Mtifiod? 

21~U-9 Ditch y 

216-S-8 T rcnch y 

216-S-12 Trench . y 

216-S-14 Trcnch y 

y 

\0 
.-3 
I 

N 
216-S-172 Coot. Struot. N O" 

2904-S-I <,O Coot. Struot. y 

2904-5-170 Coot. Struot. y 
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Table 9-2. S Plant Aggregate Area Data Evaluation Decision Matrix. 

ERA Evahation Path IRM Ew.luation Path 

High 
Teclmology Advene Opcratioml Priority Data No Advene 

Rclcaoc? Pathway? Quanlity? Conoenlration? Available? Conoequenoea? Proe,ame? ? Adequalc? Conoequenoea? 

y N y N 

y N N 

y N N 

y N N 

y N N 

w> N 

y N y N 

y N y N 

w> N 

Page 2 of 3 

LFI 
Path 

CoUoot 

Data 

y 

y 

y 

y 

y 

Final 
Remedy 

Data 
Adequate 

N 

N 

N 

N 

t:l 
0 

t:l ~ 
g,~ 
t;g \0 -I 
~ 
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Table 9-2. S Plant Aggregate Area Data Evaluation Decision Matrix. 

y 
N 

Wutc Mana~ Unit 

UN-200-W-34 

UN-200-W-35 

UN-200-W-41 

UN-200-W-42 

UN-200-W-43 

UN-200-W-52 

UN-200-W-56 

UN-200-W-{;l 

UN-200-W-{;9 

UN-200-W-$3 

UN-200-W-l08 

UN-200-W-109 

UN-200-W-1l6 

UN-200-W-123 

UN-200-W-127 

UN-216-W-30 

=Yes 
=No 

la an ERA 

Justified? Relca.,e7 

y y 

N -

N -

y y 

N -
N -

N -
N . 

y y 

N . 

N . 

y y 

y y 

N 

N 

y y 

ERA Evahation Path 

Tcclmology 

Pathway? Quantity? Concentration? Available? 

N - -

-

- - - -

y N - -

- - - -

- - -

- . . 

. . . . 

y N . . 

. . - . 

. - . 

y y N . 

y N -

. - - . 

. . . 

y N - . 

(a) 
(b) 

=Decision point not reached on pathway. Evaluation branced to other path . 
=Addressed as on IRM candidate because of similarities with other units. 
= Addressed as an IRM candidate because unit is ancillary equipment to IRM candiate. 
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IRM Evah•tion Poth 

High 
A.dverwe Opcratioral Priority Data No A.dvenc 

Coooequenoee7 Programs? 7 A.dcqu,tc7 Conocqucocco7 

- y N -

- N -

- N - -

- - y N -

- - N - -

- - N - -

. N - . 

- N . . 

. . N N . 

. . N . . 

. . N . . 

. y N . 

- N N . 

. N . . 

. . N . . 

. - y N 

Page 3 of 3 

LFI Final 
Path Remody 

Collc<>I Data 
Data A.dcqu,tc 

N N 

- N 

- N 

N N 

- N 

- N 

. N 

. N 

N N 

. N 

. N 

N N 

N N 

. N 

N 

N N 
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Table 9-3. Waste Management Units and Unplanned Releases Addressed by 
Other Programs. Page 1 of 2 

Site Name Site Type Program Active/Inactive Operable Unit - Ht@t::t/%t :::m:J:t ::1::pAA§~i:f. Y.ifil.i? :- -241-S-101 Single--Shell Tank SSTCP Inactive 200-RO-4 

241--S-102 Single--Shell Tank SSTCP Inactive 200-RO-4 

241--S-103 Single--Shell Tank SSTCP Inactive 200-RO-4 

241--S-104 Single--Shell Tank SSTCP Inactive 200-RO-4 

241--S-105 Single--Shell Tank SSTCP Inactive 200-RO-4 

241-S-106 Single--Shell Tank SSTCP Inactive 200-RO-4 

241--S-107 Single--Shell Tank SSTCP Inactive 200-RO-4 

241--S-108 Single--Shell Tank SSTCP Inactive 200-RO-4 

241--S-109 Single--Shell Tank SSTCP Inactive 200-RO-4 

241--S-110 Single--Shell Tank SSTCP Inactive 200-RO-4 

241-S-111 Single-Shell Tanlc SSTCP Inactive 200-RO-4 

241-S-112 Single--Shell Tank SSTCP Inactive 200-RO-4 

241-SX-101 Single--Shell Tanlc SSTCP Inactive 200-RO-4 

241-SX-102 Single--Shell Tanlc SSTCP Inactive 200-RO-4 

241-SX-103 Single--Shell Tanlc SSTCP Inactive 200-RO-4 

241-SX-104 Single--Shell Tank SSTCP Inactive 200-RO-4 

241-SX-105 Single--Shell Tanlc SSTCP Inactive 200-RO-4 

241--SX-106 Single--Shell Tank SSTCP Inactive 200-RO-4 

241-SX-107 Single--Shell Tank SSTCP Inactive 200-RO-4 

241-SX-108 Single--Shell Tank SSTCP Inactive 200-RO-4 

241--SX-109 Single-Shell Tanlc SSTCP Inactive 200-RO-4 

241-SX-110 Single--Shell Tank SSTCP Inactive 200--RO-4 

241-SX-111 Single--Shell Tanlc SSTCP Inactive 200-RO-4 

241-SX-112 Single-Shell Tank SSTCP Inactive 200-RO-4 

241-SX-113 Single--Shell Tanlc SSTCP Inactive 200-RO-4 

241-SX-114 Single--Shell Tanlc SSTCP Inactive 200-RO-4 

241-SX-115 Single--Shell Tanlc SSTCP Inactive 200-RO-4 

241--SY-101 Single-Shell Tanlc SSTCP Inactive 200-RO-4 

241--SY-102 Single-Shell Tanlc SSTCP Inactive 200-RO-4 

241-SY-103 Single--Shell Tanlc SSTCP Inactive 200-RO-4 

240-S-302 Catch Tank WMP Inactive 200-RO-3 

241--S-302A Catch Tank WMP Inactive 200-RO-2 

241--S-302B Catch Tank WMP Inactive 200-RO-4 

241-SX-302 Catch Tanlc WMP Inactive 200-RO-2 

244-S Receiver Tanlc WMP Active 200-RO-2 
..... -.-.•,: ))}'.;: ::::;:;::::::::::;::::=:::=:;: 

.... 
!i!i(lil(i!l!i!l!]~;~{[i\ !i!lil!i}i!ii!!i!:!i!\i!i:!i=!:\:::::::::::::===·==:•=·-··-·--. ::::::::::::::::::::::: .·.•-•,•·· ·-•-·.•,•-:-•,•-:•:::::::::·: : :: : > : :r: : : T.##sf~ r#.~ie,YPW#.6.!9.Nffiii##M4 ~ lj:ijijf f 

241-S-151 Diversion Box WMP Active 200-RO-2 

241--S-151 Diversion Box SSTCP Inactive 200-RO-3 

241-S-152 Diversion Box SSTCP Inactive 200-RO-3 

241--S-152 Diversion Box SSTCP Inactive 200-RO-4 

241--SX-151 Diversion Box SSTCP Inactive 200-RO-4 
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Table 9-3. Waste Management Units and Unplanned Releases Addressed by 
Other Programs. Page 2 of 2 

Site Name Site Type Program Active/Inactive Operable Unit 

241-SX-152 Diversion Box SSTCP Inactive 200-RO-4 

241-SY-A Diversion Box WMP Active 200-RO-4 

241-SY-B Diversion Box WMP Active 200-RO-4 

241-S-A Valve Pit WMP Active 200-RO-4 

241-S-B Valve Pit WMP Active 200-RO-4 

241-S-C Valve Pit WMP Active 200-RO-4 

241-S-D Valve Pit WMP Active 200-RO-4 

241-SX-A Valve Pit SSTCP Inactive 200-RO-4 

241-SX-B Valve Pit SSTCP Inactive 200-RO-4 

UN-200-W-10 Unplanned Release SSTCP 200-RO-2 

UN-216--W-25 Unplanned Release SSTCP 200-RO-2 

UN-200-W-49 Unplanned Release SSTCP 200-RO-2 

UN-200-W-50 Unplanned Release SSTCP 200-RO-2 

UN-200-W-80 Unplanned Release SSTCP 200-RO-4 

UN-200-W-81 Unplanned Release SSTCP 200-RO-4 

UN-200-W-82 Unplanned Release SSTCP 200-RO-2 

UN-200-W-114 Unplanned Release SSTCP 200-RO-2 

SSTCP - Single--Shell Closure Program 
WMP - Waste Management Program 
D&RCP - Decommissioning and RCRA Closure Program 
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A-1.1 INTRODUCTION 

Geophysical well logging has been conducted in monitoring wells located within the 
200 East and West Areas since 1954 and in the S Plant Aggregate Area since at least as early 
as 1958. Such logging can be used to map lithologic boundaries (Addition et al. 1978; Last 
et al. 1989; Brodeur and Koizumi 1989), soil moisture content (Lane 1990) and to evaluate 
the location and extent of radionuclides in the subsurface due to waste disposal activities 
(Fecht et al. 1977; Addition et al. 1978; Lane 1990). The geophysical borehole logging 
techniques which have been used include density, neutron, temperature and gross gamma 
radiation logging. The most successful of these for mapping lithologic boundaries and 
monitoring radionuclides in the subsurface has been the gross gamma logging. The other 
techniques have been less successful either because they are not suitable for use in cased 
holes or they do not measure radiation (Lane 1990). 

Previous studies based on the gross gamma logs collected from wells monitoring 
various waste management units in the 200 East and West Areas were conducted in 1964, 
1969, 1977, 1978, and 1986. The tank farms located in the 200 East and West Areas were 
not considered in these reports. Addition et al. (1978) report that the 1964 study (Raymond 
and Mc Ghan 1964) discusses the disposition of radionuclides beneath most of the waste 
management units active between 1945 and 1963. The 1969 study (Tillson and McGhan 
1969) is reported by Addition et al. (1978) to be a discussion of the waste management units 
where significant changes in the gamma logs were observed after 1963. The report by Fecht 
et al. (1977) is a qualitative study of the distribution, redistribution and decay of 
radionuclides beneath approximately 100 waste management units in the 200 East and West 
Areas. Fecht et al. (1977) included a summary of the waste disposal history of each facility 
evaluated and based their conclusions on approximately 300 selected gross gamma logs 
collected between 1954 and 1976. Plots of the logs used were provided with the report. 
Addition et al. (1978) provide a complete summary of the logging systems used and a 
discussion of the limitations of using gross gamma logs to evaluate the distribution and 
composition of radionuclides in the subsurface. The methodologies employed to qualitatively 
evaluate the gross gamma logs collected from wells monitoring the waste disposal facilities in 
the 200 East and West Areas were also summarized. Plots of the gross gamma logs 
collected from 154 monitoring wells outside the tank farms in the 200 East Area was 
included in the report by Addition et al. (1978). Chamness (1986) reviewed gross gamma 
logs available from selected wells in the 200 area and qualitatively summarized any changes 
in the logs between 1976 and 1986. 

Fifteen active and inactive waste management units in the S Plant Aggregate Area 
which are monitored by wells in which gross gamma logs are collected were evaluated in this 
study. These waste management units were qualitatively evaluated in terms of the location 
and extent of radionuclides in the subsurface, any evidence of vertical or lateral migration, 
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1 and the potential for radionuclides reaching the ground water). The results of the evaluations 
2 for these waste management units are summarized in Table A-1.1. 
3 
4 
5 A-1.2 GROSS GAMMA WGGING 
6 
7 Borehole gross gamma radiation measurements are used to determine the level of 
8 gamma activity with depth in the vicinity of the well bore. These measurements do not 
9 differentiate between the mechanisms through which gamma radiation is produced or the 
10 energy of the gamma radiation photons detected. The response of the gamma radiation 
11 detector to different energy levels is generally unknown, except perhaps for the lowest 
12 energy photon detectable (Arthur 1990). Gross gamma logs cannot be used to determine the 
13 isotopic composition of the subsurface since this is determined through the analysis of the 
l energy spectra of the gamma radiation detected. The capability to measure the spectra of 
\5 gamma radiation detected in the subsurface and assay the types and amounts of isotopes 
16 present is currently being developed, but has not yet reached the stage of practical application 
1 (Lane 1990; Priee et al. 1990). 
1~8 
19 The bulk of the gamma logs available for the S Plant Aggregate Area were collected 
2-<t with scintillation probes by Pacific Northwest Laboratories (PNL) or by the Tanlc Farm 
2 Surveillance Analysis and Support group (TFSA&S). Scintillation probes detect the flash of 
22 light produced by the interaction between a gamma photon and a crystal of thallium-activated 
23 sodium iodide (Nal(Tl)) with a photomultiplier tube. The resulting pulse of electricity is 
2;4 amplifie4, routed through a signal generator and sent through the logging cable to the 
25 surface. The pulses are separated from the electrical signal with a discriminator, amplified, 
26- counted by a rate meter and output to a pen plotter which is driven at a rate determined by 
2 , the logging speed (Fecht et al. 1977; Addition et al. 1978; Brodeur and Koizumi 1989; 
28 Arthur 1990). 
2 
30 The accuracy and precision of gamma activity measurements in the subsurface is 
31 determined by details of the logging system instrumentation, the field data acquisition 
32 methodology, the surrounding media and the radionuclides present. The relationship between 
33 the gamma activity detected by a scintillation probe and the actual activity, the distance 
34 gamma radiation may travel through geologic materials before being completely attenuated 
35 and the vertical resolution of changes in activity by the logging systems used will be 
36 discussed below. 
37 
38 The time required for the logging system to process a detected gamma photon, or 
39 "dead time", is an important limitation in the measurement of gamma activity (Brodeur and 
40 Koizumi 1989; Arthur 1990). During this short span of time, no other photons will be 
41 processed by the instrument. The "dead time" computed for the PNL system currently in use 
42 is 17.8 microseconds (Arthur 1990). Based upon this value, the maximum count rate this 
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logging system is capable of is about 56,000 ct/sec. If the activity is above that level, the 
system will become "paralyzed" and read Oct/sec until it resets itself. The maximum count 
rate of the TFSA&S system currently in use is about 100,000 ct/sec with Probe #4 (Strong 
1980). This suggests that the "dead time" of their logging system is about 10 microseconds. 
There is no evidence that TFSA&S 's system will become paralyzed if this activity level is 
exceeded. 

The actual gamma activity on an interval may be computed by multiplying the 
"dead time" corrected activity by a factor consistent with the amount of attenuation due to 
well construction. The amount of attenuation the gamma radiation experiences in penetrating 
well casing is significant. A single string of casing reduces the count rate measured by the 
scintillation probe by about 25 % , groundwater in an uncased hole reduces the observed count 
rate by 11 % , and groundwater in a cased hole reduces the observed count rate by about 33 % 
(Brodeur and Koizumi 1989; Arthur 1990). 

The relationship between the gamma activity observed with a scintillation probe and 
the actual activity is linear over much of the system's range. However, above some 
threshold activity level, the relationship between the observed and actual activity becomes 
non-linear. At this point the tool is said to be saturated. The gross gamma logging system 
currently in use by PNL becomes saturated around 14,500 ct/sec (Brodeur and Koizumi 
1989; Arthur 1990), and that currently in use by TFSA&S with Probe# 4 becomes saturated 
around 70,000 ct/sec (Strong 1980). 

Where the relationship between the observed and actual gamma activity is linear, and 
complete details of well construction are available, the activity may be converted to standard 
units related to decay rates or to concentrations of specific radionuclides (thorium or uranium 
for example). Such conversions allow the direct comparison of data collected by different 
logging systems and quantitative analyses of the concentrations of gamma emitters with 
depth. To achieve this, it is necessary to calibrate the scintillation probes used with a model 
bore hole containing intervals with known activities (Strong 1980; Brodeur and Koizumi 
1989; Arthur 1990). The rigorous procedures and facilities necessary for calibrating 
scintillation probes have not yet been completed. 

A scintillation probe is calibrated by periodically adjusting the components of the 
system to meet established specifications and by logging a test well with intervals of known 
activity under standard conditions. The probe's calibration is then verified in the field before 
and after each logging run using portable equipment and procedures which are correlated 
with those of the calibration procedure. Standard conditions are established by constructing 
the test bore hole in a known geologic environment with background radiation levels similar 
to those found in the area where the probe is used. The test well should be constructed in a 
similar fashion to the wells to be logged by the probe (Brodeur and Koizumi 1989). 
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1 The average distance through which gamma radiation penetrates geologic and well 
2 construction materials and is still detected by the scintillation probe is known as the radius of 
3 investigation. This distance is determined by the density of the media surrounding the bore 
4 hole, the well construction materials, and the energy and intensity of the gamma radiation. 
5 The average radius of investigation for gross gamma radiation measurements in an open hole 
6 is about 0.3 m (1 ft) from the wall of the bore hole in sedimentary rocks (Sehlumberger 
7 ~- The radius of investigation is larger on intervals where there are high concentrations 
8 of radionuclides since higher intensities of gamma radiation will penetrate a greater thickness 
9 of a given material. The radius of investigation is decreased by well casing, grout, and 
10 groundwater since they increase the effective density of sediments. Another factor in 
11 determining the radius of investigation is the tool response to low energy (frequency) gamma 
12 photons. The scintillation probe currently used by PNL has a low energy cutoff of between 
13 46.5 and 59.5 keV (Arthur 1990). Gamma radiation with energies below this value will not 
1.1,_ be detected by that probe. The low energy cutoff for the probes used by TFSA&S is 
15 unknown. 
16 . 

17 The vertical resolution and apparent location of a change in the gamma activity 
18 measured by a scintillation probe depends upon details of how the probe signal is processed 
19 by the rate meter and the logging speed. The rate meter used in PNL's logging system 
20 differs from that used by TFSA&S. The rate meter used by PNL smooths its output using an 
21 electronic circuit (an RC circuit). The amount of smoothing is determined by the time 
22 constant of the circuit used. This removes statistical variations in the signal detected by the 
23~ scintillation probe and improves the reproducibility and sensitivity of the data. However, a 
24 "lag" is introduced between the depth at which a change .in the gamma activity is first 
2 ' encountered by the scintillation probe and the depth at which it is plotted. The size of this 
2 "depth lag" is the distance traveled before half of the amplitude of the change in activity is 
27 recorded. One time constant is required to reach 63 % of the amplitude of any change in 
28 activity. So, the "depth lag" is approximately the product of the logging speed and the time 
29_ constant used. Before 1989, the logging speed used by PNL was 4.6 m/min (15 ft/min) 
30 (0.25 ft/sec) and the time constant used was 3 seconds. This results in a depth lag of 0.2 m 
31 (0.75 ft). The thinnest interval of elevated activity which can be resolved is also 0.2 m (0.75 
32 ft) on these older profiles. In 1989, the logging speed was reduced to 1.5 m (5 ft/min) (1 
33 in./sec) and the time constant to 1 second. The expected vertical resolution and "depth lag" 
34 of these logs is 1 iBeh (2.54 eeetimeters) gii,:J:pmlimf:i'lii ~).. The rate meter used by TFSA&S 
35 sums the pulses over the period of time requireiffor .. ilie probe to ascend through 0.3 m (1 ft) 
36 and averages the reading over time. This process does not remove the statistical variations 
37 from the data so the data are less reproducible. Since no time constant is used, no "lag" 
38 between the depth a change in gamma activity is encountered and the depth where it is 
39 plotted is introduced. However, the vertical resolution of changes in activity on these logs is 
40 0.3 m (1 ft), the distance over which the activity is averaged. 
41 
42 
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A-1.3 TECHNICAL APPROACH 

Scintillation probe profiles collected periodically from monitoring wells within the S 
Plant Aggregate Area have been used to qualitatively assess the location and extent of 
radionuclides in the subsurface, any evidence of vertical or lateral migration, and the 
potential for radionuclides from waste disposal activities reaching the groundwater. The 
approach used here is similar to that of Fecht et al. (1977). Scintillation probe profiles 
collected from wells monitoring a facility or group of facilities were compiled and analyzed 
in an attempt to gain an understanding of the subsurface distribution of gamina emitters from 
waste disposal activities. F.ach analysis is accompanied by a summary of the types and 
sources of wastes handled, the service dates and the volume of wastes disposed of or stored 
at a given facility. The conclusions reached in these evaluations should not be considered the 
final word since they are based on a limited data set which can only be used for qualitative 
purposes . 

The approach used here differs from that of Fecht et al. (1977) and other previous 
evaluations in the manner in which the data were compiled and analyzed. Geological 
methods of analysis incorporating cross sections and mapping of subsurface attributes such as 
the thickness of zones of elevated gamma radiation and relevant lithologic horizons were 
used extensively. The advantages of this approach are the clearer representation of potential 
subsurface conditions around the waste disposal facilities, and identification of data 
deficiencies. It is assumed that the activity detected on the gamma logs represent diffuse, 
continuous sources of radiation. 

Fecht et al. (1977) attempted to "normalize" the scintillation probe profiles used in 
their evaluations to a level consistent with the profiles collected in 1976. This normalization 
scheme involved scaling the profiles from each vintage using an average "peak to 
background" ratio and bulk shifting the corrected curves to correspond to the 1976 profiles. 
Since there are distinct differences between the response characteristics of each logging 
system and their modifications (in the saturation levels, low energy cutoff, etc), there are 
doubts to the validity of such an exercise. The logs used in the evaluations presented here 
have not been normalized. 

There has been no attempt to quantitatively compare the activity levels detected by 
different vintages of scintillation probes in the evaluations presented here. If gross changes 
in the profiles are evident, they have been noted in a qualitative sense. 
The criteria used to identify radionuclide decay are the significant, consistent decline of 
activity levels and the "narrowing" of the features representing elevated radiation on the logs 
over time. However, such changes may also be indicative of lateral migration of 
radionuclides away from a particular well. Identification of lateral migration is generally 
uncertain. The most reliable criteria for identifying lateral migration of radionuclides is the 
notable increase of activity on an interval in a well that is down gradient ( of a stratigraphic 
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1 or hydrologic boundary) from other wells with elevated activity on a similar interval. It is 
2 very important to consider the spacial and temporal context of the scintillation probe data in 
3 determining if lateral migration has occurred, even on a qualitative level. 
4 
5 Although the activity measured by the scintillation probes cannot be quantified to 
6 known standards, the activity in the subsurface may be reliably located. The location of 
7 features in the scintillation probe profiles such as the top and bottom of intervals of elevated 
8 gamma radiation are generally found at the same depth on successive logs. Care must be 
9 taken in comparing the logs collected by TFSA&S and PNL. Depth discrepancies of up to 5 
10 feet have been noted between these logs. This error is due in part to the "depth lag" of the 
11 PNL logging system. This "depth lag" will place equivalent features on PNL logs (collected 
12 before 1989) 0.2 m (0. 75 ft) shallower than those on TFSA&S logs. Also, differences in the 
13 responses of the PNL and TFSA&S systems may account for some of this discrepancy. 
1~. 
1.5 . Three criteria were used to establish downward migration of radionuclides in the 
16 vicinity of a well. The most important of these was an unambiguous downward displacement 
17 of the top and bottom of a region of elevated radiation with time. Downward migration of 
1~ other correlatable features on an interval of elevated activity may be used in support of this 
19 evidence. Secondly, the total amount of downward migration should exceed the vertical 
2 resolution of the logging system used (0.2m, 0.75 ft, for the PNL pre-1989 logs and 0.3 m, 
21 1 ft, for TFSA&S logs). Finally, any change in the point from which depths are measured 
22 during logging should be identified and accounted for, this can be inferred from stationary 
23 subsurface features, such as lithologic boundaries and bottoms of casing strings. 
24 1 

25 All of the available well data were reviewed for each area evaluated, and selected logs 
26 were used to construct cross sections representative of subsurface conditions. These cross 
27 sections were correlated with stratigraphic information from nearby wells, regional cross 
28 sections and regional mapping. Any mappable attributes which could be used to represent 
29 the location and extent of the region of elevated gamma radiation were compiled into maps. 
30 The evaluation of the scintillation probe profiles references these graphical representations to 
31 describe the location and extent of any zones of elevated gamma radiation, and the behavior 
32 of this zone over time, particularly in regards to vertical or lateral migration. Any evidence 
33 of gamma emitters reaching the groundwater was also noted. 
34 
35 To represent the logs used in the cross sections in a clear, yet compact format and to 
36 facilitate comparisons between different vintages of data, it was necessary to digitize the 
37 original logs and to redisplay them on a semi-logarithmic scale. Depth in feet from the top 
38 of casing was represented on the linear scale, and activity in ct/sec on the logarithmic scale. 
39 The logs used in these evaluations which were collected before 1976, and some of the 1976 
40 vintage logs had been previously digitized by PNL, who provided text files of the 
41 information. The cross sections are not scaled horizontally. To obtain a true picture of the 
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spacial relationship between the wells used in the cross sections, the reader is instructed to 
inspect the location map provided on each figure containing cross sections. 

Isopach maps showing the thickness of the interval of elevated gamma radiation were 
constructed from the cross sections and gross gamma logs. Although such maps do not give 
any indication of gamma activity, they do provide a reasonable representation of the potential 
extent of gamma emitters. Use of activity data was avoided since the data are not suitable to 
be used in such a quantitative fashion. 

A-1.4 EVALUATION OF WASTE MANAGEMENT UNITS 

A-1.4.1 216-S-1 and -2 Cribs 

Waste Description: 
Received cell drainage from D-1 Receiver Tank and redistilled condensate from D-2 
Receiver Tank in 202-S Building. 

Service Dates: 
January 1952 - January 1956. 

Waste Volume: 
160,000,000 L (42,000,000 gal). 

Evaluation of Scintillation Probe Profiles 

The 216-S-1 and 216-S-2 Cribs are located in the 200-RO-2 Operable Unit 100 m (300 
ft) east of the 241-SX Tank Farm. The cribs are monitored by Wells i ?:lfW22-1, 

l~~~:!t1Ef:~~lf~;l!!il§~~~~!:-l6

• 

evaluation are given in Table A-1.2. 

Scintillation probe profiles for wells monitoring the 216-S-l and t2 Cribs have been 
evaluated by Pecht et aij.l (1977) and Chamness (1986). These studies concluded that 
radionuclides from the cribs had reached the groundwater and that gamma activity may have 
decreased due to decay. This evaluation is consistent with the findings of these previous 
studies. 

Wells ~!tW22-1, im!fW22-2, lffllfW22-29, lffllfW22-30, l~fW22-31, and ll?imW22-
36 have elevated gamma activity throughout the vadose zone beneath the crib. All of these 
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wells are located immediately adjacent to the crib. Peripheral wells l!I\W22-5 , 19:9:HW22-6, 
i!ljW22-10, liliW22-16, and i~jW22-17 all have gamma activicy/ai.hackgrouncfievels. 
Other peripheral wells, wells ~!tW22-11, lllf:W22-15, lllf:W22-18, and g~W22-67, 
have elevated gamma activity lieiween 42 aiiI.66 feet (lfancf 20 m). The scintillation probe 
profiles from wells fQ!fW22-6, J!~W22-11, J!~W22-1, $9:ltW22-18, and i;~W22-5 
were used to construci'a cross-section through 'ihe ···cribs ancfcompared to the °geology from 
Well ?;~fW22-1 (Figure A-1.1). The highest elevated gamma activity corresponds with the 
boundary of the upper coarse and lower fine units of the Hanford Formation. This lithologic 
boundary is at a depth of about 45 ft (14 m) beneath the cribs. The areal extent and 
thickness of elevated gamma activity is shown in Figure A-1.2. The lateral extent of 
elevated gamma activity is limited to an area immediately adjacent to the cribs. 

iil1W~;~:1~l~irt} 11~,~~i2-~J~t~~f ;2ll~~~~f:2!:~:~~~j~il:~~~~-l6
, 

i!lw22-61 liave··all been geophysically io°gged for gross' ···gamma since .T977. Examination 
of.these logs showed only one major change. In 1986, Well ~2fW22-6 recorded a peak 
above background from 46 to 48 ft (14-15 m). A relog of this···well in 1987 showed gamma 
activity had returned to background levels. This transient elevated activity corresponds to 
elevated gamma activity in Wells l99fW22-11, l99fW22-15, l.29tW22-18, and J!ffl:W22-67 
and the contact between the upper··· coarse and lower·· fine units··ofihe Hanford Formation. 
This lithologic boundary may have facilitated lateral migration of radionuclides in the past. 

The data indicates that breakthrough of gamma emitters to the groundwater occurred in 
the past and that long-lived radionuclides are present throughout the vadose zone beneath the 
cribS:f: Etti:d ftt tJie top of the lower fine unit of the Hanford Formation :m::&il:l~ffi!IU:m1 
mm::~1~11::1~1911::::p~!imlR~£ll~~b: a short distance ftWftY from the eribs. 

A-1.4.2 216-S-S Crib 

Waste Description: 
Radioactive, acidic process vessel cooling water and steam condensate from the 202-S 
Building. 

Service Dates: 
March 1954 - March 1957. 

Waste Volume: 
4,100,000,000 L (1,100,000,000 gal). 
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Evaluation of Scintillation Probe Profiles: 

The 216-S-5 Crib is located in the 200-RO-1 Operable Unit 100 m (300 ft) north of the 
216-S-l0P Pond. The crib is monitored by Wells ~!tW26-1, i ~ tW26-3, i ~ tW26-4, and 
$.9,9f;W26-5. The location of Well !99!W26-1 is uncertain. Fedii'et ab (1977) locate the 
·;~ff within the crib. The GIS cooidfu'ites listed for the well locate it to the northwest of the 
crib closer to the 216-S-6 Crib. This evaluation uses the location of Fecht et al,~ (1977). 

The 216-S-5 Crib was previously evaluated by Fecht et al (1977). They concluded that 
radionuclides were held high in the sediment beneath the crib and that breakthrough to the 
groundwater has not occurred at this site. This evaluation concurs with Fecht et alw, (1977). 

The wells monitoring the 216-S-5 Crib have not been logged since 1976. Gross 
gamma logs from Well JQmW26-1 show elevated gamma activity from 5 to 38 ft (1.5 to 12 
m) below the ground su.rlace. Peripheral wells, g9$,W26-3, 19:9:f\W26-4, and i.9:9:f\W26-5, 
have gamma activity at background levels. Thesettfuee wells .. are.located to tlie-·northwest of 
the crib. If any lateral migration of gamma emitters occurred in directions other than to the 
northwest, they would not be detected. 

A-1.4~3 216-S-6 Crib 

Waste Description: 
Received process vessel cooling water and steam condensate from 202-S Building and steam 
condensate from the D-12 and D-14 waste concentrators in the S Plant complex. 

Service Dates: 
November 1954 - July 1972. 

Waste Volume: 
4,470,000,000 L (1,180,000,000 gal). 

Evaluation of Scintillation Probe Profiles: 

The 216-S-6 Crib is located in the 200-RO-l Operable Unit 200 m (600 ft) northwest 
of the 216-S-5 Crib. The crib is monitored by Wells W26-51 and W26-2. Details of these 
monitoring wells and the scintillation profiles used in this evaluation are given in Table 
A-1.2. 

The 216-S-6 Crib has previously been evaluated by Fecht et al*! (1977). They 
concluded that breakthrough to the groundwater has not occurred at this site. This evaluation 
is consistent with Fecht et al!~ (1977). 
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1 The 1987 gross gamma log for Well ~l:tW26-51 indicates elevated gamma activity 
2 from just beneath the surface to a depth o(approximately 50 ft (15 m). The scintillation 
3 probe profile for Well i9:ffW26-51 is shown in Figure A-1.3. Well 1.2ff:W26-2 located to 
4 the east of the crib wait "iast logged in 1976. This gross gamma log detected only background 
5 radiation levels. 
6 
7 These data indicated that radionuclides have been retained high in the sediment and that 
8 breakthrough to the groundwater is not indicated. 
9 
10 A-1.4.4 216-S-7 Crib 
11 
12 Waste Description: 
13 Received cell drainage from the D-1 Receiver Tank, process condensate from the D-2 
4 Receiver Tank, and condensate from the H-6 Condenser in the 202-S Building. 

15 
16 · Service Dates: 
17r,, January 1956 - July 1965. 
18 
19 Waste Volume: 
20 390,000,000 L (100,000,000 gal). 
21 
22 Evaluation of Scintillation Probe Profiles: 
23,... 
24 The 216-S-7 Crib is located in the 200-RO-2 Operable Unit northwest of S Plant. The 
2 ' Crib is monitored by Wells l9.9:t'W22-12, l9.9:t'W22-13 , 1m,;w22-14, 19.9:tW22-32, and 
2 g~W22-33. Details of these .monitoring ··i ;-efts and the···s"dntillation profiles used in this 
27 ev°ifoation are given in Table A-1.2. 
28 
2 Fecht et al~ (1977) previously evaluated the gross gamma logs from the wells 
30 monitoring the 216-S-7 Crib. This study indicated that radionuclides had broken through to 
31 the groundwater and that gamma activity in the vadose zone was declining. The results of 
32 this evaluation are consistent with the findings of Fecht et al. (1977). 
33 
34 Older gross gamma logs for all five monitoring wells indicate elevated gamma activity 
35 from 8 feet (2.5) below the surface to the water table. Since crib activity ceased in 1965, no 
36 measurable movement in intervals of elevated gamma in the vadose zone has occurred. 
37 Wells i&W22-13, l~W22-14, and l ~ t:W22-33 were geophysically logged occasionally 
38 up to f§lfi. Peaks in·'gamma activity have remained at the same depth as in previous logs. 
39 Most of the elevated gamma activity below 45 ft (14 m) has declined to near background 
40 levels. 
41 
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1 The 1987 scintillation probe profiles from Wells i~fW22-13, ~ fW22-14, and 
2 A~tW22-33 have been compiled into a cross-section aiicfcompared to.'iiie geology of Lindsey 
3 ei"·a1~: (1991) (Figure A-1.4). These gross gamma profiles show that elevated gamma activity 
4 is liiiiited to between a depth of 22 to 42 ft (7 to 13 m). The lateral extent of this interval of 
5 elevated gamma is not known due to a lack of peripheral wells located beyond the area of 
6 elevated gamma activity. 
7 
8 In the pasrJ elevated gamma activity extended to the groundwater indicating that 
9 breakthrough o(radionuclides occurred. The decline of gamma activity in the vadose zone is 

10 probably due to radionuclide decay. 
11 
12 A-1.4.5 216-S-8 Trench 
13 
14 Waste Description: 

. 15 Unirradiated startup waste from 202-S Building. 
16 
17 Service Dates: 
18 November 1951 - February 1952. 
19 
20 Waste Volume: 
21 10,000,000 L (2,640,000 gal). 
22 
23 Evaluation of Scintillation Probe Profiles: 
24 
25 The 216-S-8 Trench is located in the 200-RO-2 Operable Unit 50 m (150 ft) east of the 
26 241-SX Tank Fann. The trench is monitored by Well i ~ fW22-39. Details of this 

, 27 monitoring well and the scintillation profiles used in this.evaluation are given in Table A-1 .2. 
28 
29 Figure A-1.5 shows the 1991 scintillation probe profile of Well ii?:ifW22-39. This 
30 profile shows no elevated gamma activity. The well is located just to ·the ·west of the trench. 
31 
32 A-1.4.6 216-S-9 Crib 
33 
34 Waste Description: 
35 Received process condensate from the D-2 Receiver Tank in the 202-S Building. Waste is 
36 radioactive and acidic, mainly composed of nitric acid. 
37 
38 Service Dates: 
39 July 1965 - January 1969. 
40 
41 Waste Volume: 
42 50,300,000 L (13 ,300,000 gal). 
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Evaluation of Scintillation Probe Profiles: 

The 216-S-9 Crib is located in the 200-RO-2 Operable Unit east of the 241-S and 241-
SY Tank Farms. The crib is monitored by Wells 6!f:W22-25, l l f tW22-26, 6!tW22-35 , 
and i~tW22-36. Details of these monitoring wells .. and the scuithfation proftles··1i'sed in this 
evaluation are given in Table A-1.2. 

The 216-S-9 Crib has been previously evaluated by Fecht et a1~ (1977) and Chamness 
(1986) . Fecht et alB (1977) indicated that breakthrough to the groundwater may have 
occurred. These previous evaluations noted that gamma activity was declining due to 
radionuclide decay. This evaluation is in agreement with these previous evaluations. 

........... 1970 glross gamma profiles aa:::1::::J~i:Q from Wells &EW22-25 and 
t!!nW22-26 indicate elevated gamma activity from 28 ft (10m) to the water table. More 
recent gross gamma logs of the all four wells indicates that gamma activity has been 
declining due to radionuclide decay. Gross gamma profiles from Wells Z.9:9t:W22-25 , 
J~9,fW22-34, and J9,gf,W22-35 have been compiled into a cross-section ancfcorrelated with 
the·'·'geology from Well iffl11W22-25 (Figure A-1.6). The profiles from Wells 129:t:W22-25 
and i~tV/22-34 indicat(t ·eievated gamma activity from 28 ft to 62 ft (9 m to Ef°.m). The 
prottie.·"rrom Well 4U1,W22-35 shows gamma activity at near background levels. The cross­
section indicates tliai.most of the waste disposed of in the crib percolated into the vadose 
zone at the southern end of the crib. 

The areal extent of the interval of elevated gamma activity is not known due to a lack 
of wells further from the crib than Wells 29.QfW22-25 and 29.9.f:W22-26. The data ii.amfwilm 
i,~~ltJ,l)mil:l$.i-lif?l.l~~ij indicates th·i r b~ugh t~'·'Wi~ groundwater occu~ ''fu' 'thtt ' 
pasi"'and .. thai··curreni"'Interv'ai's' of elevated gamma activity· have been declining due to 
radionuclide decay. 

A-1.4.7 216-S-10D Ditch, 216-S-l0P Pond, and 216-S-11 Pond 

Waste Description: 
216-S-lOD: 

216-S-l0P: 

216-S-11: 

Received hazardous waste salts and received chemical sewer waste from the 
202-S Building, 241-S Tank Farm, 211-S Station, 276-S Solvent Handling 
facility drains, and overflow from the high water tower. 
Received chemical sewer waste from the S Plant Complex and overflow 
from the high water tower via the 216-S-lOD Ditch. Also received bearing 
cooling water from g S Plant Complex. 
Received waste from air conditioning drains and chemical sewer waste from 
202-S Building via the 216-S-10 Ditch. 
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Service Dates: 
216-S-l0D: 
216-S-l0P: 
216-S-11: 

August 1951 - October 1991. 
February 1954 - October 1984. 
May 1954 - August 1965. 

Waste Volume: 
216-S-l0D: 
216-S-l0P: 
216-S-11 : 

8,604,000,000 L (2,280,000,000 gal). 
7,100,000 L (1,900,000 gal). 
2,230,000,000 L (589,000,000 gal). 

Evaluation of Scintillation Probe Profiles: 

The 216-S-10 Ditch and 216-S-lOP and -11 Ponds are located in ffiei:IU0.U(G€1 
-~fill OpemlJle Uait 200 RO 1. The ponds and ditch are monit~;;a==·.;=y'\v~lls 
299f-W26~ff".29.9.fW26-9 29.9.4W26-11 and 699-32-77. Details of these wells and the 
::::::::::::::::::::::: ' ::::::::::::::::::::::: ' ::::::::::::::::::::::: ' 
scintillation profiles used in this evaluation are given in Table A-1.2. The gamma activity in 
these wells is at background levels. 

A-1.4.8 216-S-13 Crib 

Waste Description: 
Received liquid waste from the 203-5 Decontaminated Metal Storage Facility, the 204-S 
Uranyl Nitrate Hexahydrate Lag Storage Facility, and the 276-S Organic Solvent make-up 
Facility. Also received occasional waste from the 204-S Uranyl Nitrate Hexahydrate 
Facility. Waste is low-salt and neutral/basic. 

Service Dates: 
January 1952 - July 1972. 

Waste Volume: 
5,000,000 L (1 ,300,000 gal). 

Evaluation of Scintillation Probe Profiles: 

The 216-S-13 Crib is located in the 200-RO-2 Operable Unit directly west of the 202-S 
Building. The crib is monitored by Well l:fflltW22-21. Details of the monitoring well and 
the scintillation profiles used in this evaluation are given in Table A-1.2. 

The 216-S-13 Crib has previously been evaluated by Fecht et al[ (1977). They noted 
that breakthrough to groundwater had not occurred at this site and that radioactive 
contaminants were held high in the sediment column. This evaluation concurs with the 
findings of Fecht et~; (1977). 
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1 Well l:fimtW22-21 has not been geophysically logged since 1976. The 1976 scintillation 
2 profile showecfthat elevated gamma activity from 6 to 107 ft (2 to 33 m) seen in the 1968 
3 log had declined to near background levels due to radionuclide decay. 
4 
5 A-1.4.9 216-S-20 Crib 
6 
7 Waste Description: 
8 Received miscellaneous waste from laboratory hoods and decontamination sinks in the 222-S 
9 buildiflg l@'jlfflgfyl!l:via the 219-S Retention Building. Also received above waste via the 
10 207-SL Retentioii"'.i:fasin and the 219-S Retention Building and 300 Area laboratory waste via 
11 the manhole. Received miscellaneous waste from laboratory hoods and decontamination 
12 sinks in 222-S laboratory via 219-S Retention Building. 
13 
1 Service Dates: 
1.5 January 1952 - May 1973. 
16 
1 Waste Volume: 
1$ 135,000,000 L (35 ,700,000 gal). 
19 
20 Evaluation of Scintillation Probe Profiles: 
2 
22 The 216-S-20 Crib is located in Operable Unit 200-RO-3 100 m (300 ft) southeast of 
23 the 222-S Laboratory. The crib is monitored by Wells iiflfW22-20 and mlfW22-74. 
24 , Details qf these monitoring wells and the scintillation profiles used in this .. evaluation are 
25 given in Table A-1.2. 
26 
27 Fecht et al~: (1977) evaluated the gross gamma logs from Well i!!tW22-20. They 
28 concluded that breakthrough of contaminants had not occurred at this· ·sfre and that gamma 
2 activity had declined to near background levels. This evaluation concurs with the findings of 
30 Fecht et alf (1977). 
31 
32 Well i ~ tW22-20 has not been geophysically logged since 1976. The 1976 log for this 
33 well showecfifrat a previous zone of elevated gamma activity at a depth of 150 ft (50 m) had 
34 declined to background levels. The 1984 scintillation probe profile from We11 fffl!jW22-74 
35 is shown in Figure A-1.7. This profile shows gamma activity at or near background levels. 
36 The small peak at 38 ft (11.5 ,) may be due to natural activity or it may represent a zone of 
37 elevated gamma activity that has declined to near background levels due to radionuclide 
38 decay. The l n fw22-74 and ltitW22-20 scintillation probe profiles do not indicate that 
39 breakthrough to groundwater has occurred at this site. 
40 
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Waste Description: 
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Received liquid waste containing nitrate and sodium from the acid recovery facility in the 
293-S Building. 

Service Dates: 
October 1957 - June 1967. 

Waste Volume: 
98,000 L (26,000 gal). 

Evaluation of Scintillation Probe Profiles: 

The 216-S-22 Crib is located in i~iA~RQ]l iOperable Unit approximately 200 m (600 
ft) east of the 202-S Building. The crih .. iS"'monitored by Well fm!t:W22-19. Details of this 
monitoring well and the scintillation profiles used in this evaluation are given in Table A-1.2. 

Pecht et al) (1977) evaluated the 216-S-22 Crib and noted that the data did not indicate 
br~hrough to ihe groundwater and that no elevated gamma activity was apparent in the 
vadose zone. This evaluation is consistent with the findings of Fecht et al~ (1977). 

Figure A-1.8 shows the 1984 scintillation probe profile ljg]:g~J.gffl~t!§i from Well 
@~tW22-19 compiled with the geology from Well W22 19. Ti.us p"iofifo .. shows that gamma 
activity is at background levels throughout the vadose zone. 

A-1.4.11 216-S-23 Crib 

Waste Description: 
Received S Plant Complex process condensate from the D-2 Receiver Tank in the 202-S 
Building. Waste is low salt and neutral/basic. 

Service Dates: 
January 1969 - July 1972. 

Waste Volume: 
34,100,00 L (9,000,000 gal). 

Evaluation of Scintillation Probe Profiles: 

The 216-S-23 Crib is located in ffl!Il m±lfl ]Operable Unit northeast of the 241-SY 
Tank Farm and north of the 216-S-9 Crih:•"••·····The··crib is monitored by Wells l~tW19-5 , 
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l i99:tW19-6, Z.99BW19-7, ~ SW22-37, and Z99BW22-38. Details of these monitoring wells 
2 and'.\he scintillation profi.i~'s·=·=~-sed in the eval~ation are given in Table A-1. 2. 
3 
4 Fecht et alf:I (1977) evaluated the 216-S-23 Crib and concluded that the data did not 
5 indicate breakthrough to the groundwater and that scintillation probe profiles for all of the 
6 monitoring wells were at near background gamma activity. This evaluation concurs with the 
7 findings of Fecht et aJiB (1977). 
8 
9 None of the five monitoring wells have been geophysically logged since 1976. The 
10 1976 scintillation probe profiles for these wells were at background levels. 
11 
12 A-1.4.12 216-S-25 Crib 
13 
1 Waste Description: 
15 Received 241-S evaporator process steam condensate, and 241-SX Tank Farm cooling water. 
f6 
17. Service Dates: 
18 November 1973 - present. 
1 
20- Waste Volume: 
21 300,000,000 L (80,000,000 gal). 
2{' 
23 Evaluation of Scintillation Probe Profiles: 
24 
25 The 216-S-25 Crib is located in 1.IIIKilQtl fOperable Unit 850 m (2,800 ft) 
26 northwest of the 202-S Building. The -· crih.°Is··monitored by Wells ~1%,W23-9, gfJj-W23-10, 
27 and l~j'W23-11. Details of these monitoring wells and the scintillation proftles···u"sed in this 
28 • evaluation are given in Table A-1.2. 
2 . 
30 Fecht et al~: (1977) evaluated the 216-S-25 Crib and concluded that the data did not 
31 indicate breakthrough to the groundwater and that the scintillation probe proftles for all of 
32 the monitoring wells were at near background gamma activity. This evaluation concurs with 
33 the findings of Fecht et a1l (1977). 
34 
35 None of the three monitoring wells have been geophysically logged since 1976. The 
36 1976 scintillation probe proftles for these wells were at background levels. 
37 
38 A-1.4.13 S Plant Tank Farms 
39 
40 There are three tank farms located in the S Plant Aggregate Area, the 241-S, -SX and 
41 -SY Tank Farms. All three tank farms are located immediately adjacent to one another 
42 within ii 200-R0-2 Operable Unit (Figure 2-4). The 241-S Tank Farm contains 12 single-
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shell, steel-lined, reinforced concrete tanks with individual capacities of 2,800,000 L 
(750,000 gal). The 241-SX Tank Farm contains 15 single-shell, steel-lined, reinforced 
concrete tanks with individual capacities of 3,785,000 L (1,000,000 gal). The 241-SY Tank 
Farm contains 3 double-shell, double steel-lined tanks within reinforced concrete tanks with 
individual capacities of 3,785,000 L (1,000,000 gal). All of the tanks contain salt cake, 
sludge, and/or drainable interstitial liquid (Hanlon 1991). All of the 241-S Tanks and the 
241-SX-101 through -106 Tanks have been partially interim isolated. The 241-SX-107 
through -115 Tanks have been interim isolated. The 241-SY Tanks have not been isolated. 
Eleven of the tanks are assumed leakers, the 241-S-104 Tank, 241-SX-104 Tank, and 241-
SX-107 through -115 Tanks. 

Scintillation probe profiles from selected drywells used to monitor the 241-S, -SX and 
-SY Tanks were examined and general conclusions reached about the distribution of 
radionuclides in the subsurface beneath the tanks. All of the scintillation probe profiles used 
were generated by TFSA&S, which logs the monitoring wells in the tank farms on a periodic 
basis. 

Elevated levels of gamma activity are detected within the backfill material around the 
tanks, near the surface and within the upper coarse unit of the Hanford Formation beneath 
the tanks. The surface elevated gamma activity is not necessarily directly related to tank 
leakage; it may be partly due to gamma emitters contained within near surface utilities. 
Elevated gamma activity at the base of the backfill and extending into the underlaying 
sediments occurs near tanks 241-S-104, 241-S-105, 241-S-110, 241-SX-101, 241-SX-102, 
241-SX-103, 241-SX-107, 241-SX-108, 241-SX-109, 241-SX-110, 241-SX-111, 241-SX-112, 
241-SX-114, and 241-SX-115. 

Downward migration and gamma emitters is indicated beneath the 241-SX-107 and 
241-SX-109 Tanks. Downward migration is indicated by increasing levels of gamma activity 
in boreholes 41-08-07 near the 241-SX-107 Tank and 41-10-01 near the 241-SX-109 Tank. 

Because of the limited depth of the wells, the possibility that gamma emitters may have 
reached the groundwater cannot be ruled out. 
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Table A-1.1 Summary of Waste Management Units Evaluation Results 

Waste Management Radiation Depth Evidence of Breakthrough 
Unit Detected Interval ft Mi ration to Groundwater 

No No 
r:::::::::::=JJ:J[ltJRknBw6.li][]i\I1I1I1Ili:1ii]ll?IIl1Ill1\I@tI1It]:t:tt:1illBEHBwm:tt 

AlT-1 -
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DQB'RL-91-60 
Draft B 

Table A-1.2 Page 1 of 4 
Details of Wells and Lo s Used in Evaluations of Waste Mana ement Units 
Well# Northin TCC TD Perforations Lo s Used 

Details of Wells and Logs Used in Evaluation of WMUs 216-S-1 and -2 
W22-1 35455 75208 670 285 190-280 1 / 30/58 

5/8/6 3 
3/9/66 

2/23/76 
7 /9/79 

W22-2 35429 75221 670 294 195-285 1 /30/58 
2/1 6/68 
4/8/70 

5/14/76 
7 /9/79 

W22-5 35411 75034 671 .52 212 195-316 5/9/63 
2/22/68 

r1 5/14/76 
7/9/79 
6/3/80 

2/25/86 
0 8/20/87 

W22-6 35412 73380 666 .52 196 194-273 2/27/58 
2/22/68 

C 5/14/76 
2/25/86 
8/2-0/8 7 

~ W22-10 35314 75115 672.21 294 203-311 5/9/63 

...... 2/22/68 
5/1 4/76 

7 /9/79 
2/25/86 
3/23/87 

W22-11 35450 75277 667. 71 308 195-305 8/20/87 
W22-15 35507 75182 672 205 190 -265 4/12/66 

5/8/63 
5/1 4/76 

719179 
2/2 5/86 
8/2 0/8 7 

- j, 
A1T-2a f . . 
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DOFJRL-91-60 
Draft B 

Table A-1.2 Page 2 of 4 
Details of Wells and Lo s Used in Evaluations of Waste Mana ement Units 
Well# Northin TOC m Perforations Lo s Used 

Details of Wells and Logs Used in Evaluation of WMUs 216-S-1 and -2 
(Continued) 
W22-16 35335 75209 672 230 190-246 5/9/6 3 

4/8/70 
5/1 4/76 
2/25/86 
8/20/87 

W22-17 35534 75082 671.62 210 209-260 2/1 3/58 
2/22/68 
5/14/76 
7/9/79 

2/2 5/8 6 
8/2 0/8 7 

W22-18 35429 75094 671 .17 220 212-298 2/1 6/68 
5/ 1 4/76 

, ,...., 7 /9/79 
6/3/8 0 

2/25/86 
,.... 8/20/87 

W22-29 35428 75195 668.53 173 NA 2/16/68 
5/ 1 4/76 
2/4/86 

W22-30 35411 75165 669 .33 231 NA 2/1 6/68 
5/1 4/76 
7/9/79 

6/30/80 
W22-31 35446 75198 668 .87 250 NA 2/1 6/68 

5/1 4/76 
{'\ 7 /9/79 

3/ 1 9/80 
W22-36 35455 75221 668 .85 203 NA 2/1 6/68 

5/ 1 4/76 
2/4/86 

W22-67 35400 75200 667 NA NA 2/22/68 
5/ 1 4/76 

7 /9/79 
2/25/86 
8/20/87 

D t ·1 f W II ears o es an d L ogs se m va uatron o U d . E I f WMU 216 S 5 - -
W26-1 33211 -77493 650 54 NA 5/1 8/76 
W26-3 33006 77269 650.83 189 NA 5/1 8/76 
W26-4 32945 77201 650 71 NA 5/1 8/76 
W26-5 32964 77223 650 104 NA 5/1 8/76 

AlT-2b 
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DOF./RL-91-60 
Draft B 

Table A-1.2 Page 3 of 4 
Details of Wells and Lo s Used in Evaluations of Waste Mana ement Units 

Details of Wells and Lo s Used in Evaluation of WMU 216-S-6 
W26-2 33300 77500 650 94 NA 
W26-51 33240 77710 NA 100 NA 

Details of Wells and Loas Used in Evaluation of WMU 216-S-7 
W22-12 35180 74499 676.95 321 0-319 

W22-13 35140 74671 675.42 345 197-337 

W22-14 35120 74513 675.97 342 213-338 

W22-32 35151 74540 675 210 NA 

W22-33 35135 74600 675 210 NA 

Details of Wells and Lo s Used in Evaluation of WMU 216-S-8 
W22-39 35276 75442 668 NA NA 

Details of Wells and Loas Used in Evaluation of WMU 216-S-9 
W22-25 35901 74504 680.84 242 200-298 

W22-26 36100 74450 680.3 282 200-298 

W22-34 36105 74465 681 216 NA 

W22-35 36200 74610 681 210 NA 

AlT-2c 

5/18/76 
8/20/87 

2/13/58 
2/16/68 
2/23/76 
5/9/6 3 

2/1 6/68 
5/14/76 
8/20/87 
2/27/58 
5/9/6 3 

5/ 1 4/76 
2/12/87 
2/1 6/68 
5/ 1 3/76 
2/28/79 
2/1 6/68 
5/1 3/76 
2/28/79 
5/3/79 

8/20/87 

1/24/91 
2/19/91 

2/22/68 
3/3/70 

2/23/76 
9/23/86 
8/19/87 
3/7/66 
3/7/70 

5/14/76 
5/1 4/76 
9/22/86 
8/19/87 
5/14/76 
9/22/86 
8/19/8 7 

-· 7 
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Table A-1.2 

DOFJRL-91-60 
Draft B 

Page 4 of 4 
Details of Wells and Lo in Evaluations of Waste Mana ement Units 
Well# North in TOC m Perforations Lo s Used 

Details of Wells and Logs Used in Evaluation of WMUs 216-S-10D, -10P, 
and -11 
W26-8 33474 76293 666.31 NA NA 
W26-9 32049 76801 654.16 NA NA 
W26-11 33572 75493 674.4 NA NA 

699-32- 77 31812 77032 653. 74 220 175-290 

Details of Wells and Logs Used in Evaluation of WMU 216-S-13 
W22-21 34600 74600 670 218 200-285 

Details of Wells and Logs Used in Evaluation of WMU 216-S-20 
W22-20 34175 73182 676 .13 238 205-299 

W22-74 34330 73330 NA 173 NA 

Details of Wells and Logs Used in Evaluation of WMU 216-S-22 
W22-19 34508 73009 681.26 318 212-395 

D t ·1 f W II e a1 s o es an d L ogs se In va uat1on o U d . E I f WMU 216 S 23 - -
W19-5 36850 74685 700 350 255-535 
W19-6 . . 36850 74710 700 418 380-411 
W19-7 37000 74125 700 223 200-233 
W22-37 36800 74854 687 NA 200-233 
W22-38 36700 74670 686 NA 200-233 

Details of Wells and Logs Used in Evaluation of WMU 216-S-25 
W23-9 35480 76300 664.5 230 164-230 
W23-10 35420 76535 664.77 224 165-230 
W23-11 35560 76725 664 .14 227 165-230 
Sources: Wetinghouse GIS Listing of Well Statistics; Fecht et al (1977) . 

A1T-2d ·_ 

4/15/90 
4/2/9 0 
4/5/9 0 

4/13/90 
5/29/90 
8/1 5/80 
4/12/90 

5/9/63 
2/1 6/68 
2/23/76 

5/6/63 
2/ 1 6/68 
5/1 3/76 
3/ 1 4/84 

7/5/63 
2/16/68 
2/23/76 
3/ 1 4/84 

5/1 3/76 
5/1 3/76 
5/1 3/76 
5/1 3/76 
5/1 3/76 

2/23/76 
5/1 8/76 
5/1 8/76 



WHC(SPLANT)/9-12-92/03355A 

APPENDIX A.2 

SAMPLE DATA 



> 
N 
~ 

I ...... 
p, 

) 
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Table A-2.1. Results of Grid Soil Samolin 

1985 

Radionuclide Result Error Result 

Ce-141 

Ce-144 

Co-58 

Co-60 

Cs-134 

Cs-137 

Eu-152 

Eu-154 

Eu-155 

1-129 

K-40 

Mn-54 

Nb-95 

Pb-212 

Pb-214 

Pu-238 

Pu-239 

Ru-106 

Sr-90 

Tc-99 

U (total) 

Zn-65 

Zr-95 
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1986 

Error 

1987 

Result 

< -7.80E-03 

<-6.00E-02 

<5.40E-03 

U1®.m 
i~i! 
~Wffiit 

<l.60E-02 

1.AO!Mi 
❖:•:•:•··············· 

< l .30E--02 

< -8.30E-02 

;.;~~ 

h~ 
ft~~ 
!!~! 
M~~ 

< -l.30E--Ol 

i~~ 
< -3 .S0E-02 

l .20E--03 

Error 

3.70E--02 

l.OOE--01 

l .S0E--02 

Um.Wm 
fW.i im 
+.rm~i 
7.30E-02 

!\~~ 
6.30E-02 

4.90E--Ol 

titQl:im 

!~1~ 
~:;~ 
:L®i®i 

lit!l i@. 
9.80E-Ol 

1.~~Q~ 
4.S0E--02 

3.30E--02 

1988 

Result Error 

<7 .70E-03 l.70E-02 

!~!~lf:®. t i~~ 
1:;• 1 i ;~m 

< -l.20E-02 6.00E-02 

<2.30E-02 6.80E-02 

<6.90E-03 l.70E-02 

<-l.40E-02 2.20E--02 

! ital MHW.i'.®. 
!11~ 
~;~ l 
<6.80E-02 

11•1 

!\W.§&l 

<2.80E-02 

JM~ 
1l6'0&m .-... --.·-•--,·,•,····;· · 

1.30E-Ol ,~ 
!i~ 

3.l0E--02 

1989 Average 
Result 

Result Error 

7.80E-03 

6.00E-02 

5.40E-03 

1.24E-02 

2.60E-02 

7.75E-01 

6.80E-02 

4.J0E-02 

l.80E-02 

I 8 8.30E-02 
td~ 

l .55E-02 I 
~ ~ 
t::c \0 

l.40E-02 -I 
~ -

I 
5.70E-01 

3.75E-03 

1.44E-01 

l.09E-01 

2.30E-Ol 

l.30E-01 

2.30E-01 

3.SOE-02 

l .46E--02 
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1985 1986 1987 

Radionuclide Result Error Result Error Result Error 

Ce-141 

Ce-144 

Co-58 

Co-60 

Cs-134 

Ca-137 

Eu-152 

Eu-154 

Eu-155 

1-129 

~ 
~ 

K-40 

I Mn-54 ,_. 
0. 

Nb-95 

Pb-212 

Pb-214 

Pu-238 

Pu-239 

Ru-106 

Sr-90 

Tc-99 

U (total) 

Zn--65 

Zr-95 
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1988 

Result 

<-9 .80E-03 

~;~ i 
#~ l 

<2.S0E-02 

ii~ 

<3 .70E-03 

:11immm 

ij).~~ 

!:\~ 
~;~p~ 

<2.70E-02 

l\1111 

<1 .40E-02 

Error 

1.60E-02 

1;~ 
,tm~ 
5.S0E-02 

$.®Em 
·=·=·= ·=·=·=· =·=·=·=•:❖:-:,:-: 

l.60E-02 

!dH 

i;~ 
,;~ 
!HmB! 
1.J0E-01 

i4~ 

2.60E-02 

Result 

1989 

Error 

Average 
Result 

9 .80E-03 

6.60E-Ol 

1.40E-01 

2.S0E--02 

7.20E-02 

3.70E-03 

3. l0E-02 

6.S0E-01 

1.00E-03 

4.J0E-02 

2.70E-02 

3.20E-01 

2 .60E-Ol 

1.40E-02 
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Table A-2.1. Results of Grid Soil Samolin 

Radionuclide 

Cc-141 

Cc-144 

Co-58 

Co-60 

Cs-134 

Cs-137 

Eu-152 

Eu-154 

Eu-155 

1-129 

K-40 

Mn-54 

Nb-95 

Pb-212 

Pb-214 

Pu-238 

Pu-239 

Ru-106 

Sr-90 

Tc-99 

U (total) 

Zn-65 

Zr-95 

Result 

• 
• 

4.00E-02 

J.R!J;+w. 
• 
• 
• 

• 
• 

!\~ 
M&m 

• 
1;~ 

:i.m>sn:t ··············.····-··· 

• 
• 

1985 

Error 

4.00E-02 

t \~W:!! 

,~wmm 
!{@.~ 

UWS!J 

l\!EJ. 

Result 

2.00E-02 

3:\00&.m .;,;.;.;.;.;.:-:-:-:-:-:-:-:-:-: 

li~!Wf:@ 
1.40-01 

Iii!&~ 
til.~1 

MMW!J 

iMOim.t -:-:-:-:-:-:-:-:-:-:.:.:-:-:.;.: 
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1986 

Error 

2.00E-02 

~;~gm, 
H!fflH!l 
8.00E-02 

i;oom 
tioo.it.m :-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:, 

l\@IM~ 

J~! 

1987 

Result 

<2.30E-02 

<5 .30E-02 

<-6.00E-03 

<-3 .60E-03 

1W$.4l.t 

i1a+w 
M@l@l 

<2.60E-02 

<3 .20E-02 

<-3 .l0E-01 

<4.60E-03 

~4~ 
l~! 

<4.00E-03 

Jmg~ 
<4.S0E-02 

n•! 
<-7.80E-03 

<2.00E-02 

Error 

3.S0E-02 

9.S0E-02 

l.60E-02 

l.40E-02 

twwm 
®J.P.~~ 
!HR~ 
4.90E-02 

4.80E-02 

5.60E-Ol 

l .60E-02 

f.).~ 

i;~ 
l.30E-Ol 

liimliPI 
9.80E-Ol 

1{~lfm 
3.60E-02 

3.40E-02 

1988 

Result 

< l.S0E-02 

lW®.iif:W 
<2.l0E-02 

@~ 
<5 .90E-03 

< l.J0E-02 

<-1.30E-02 

~~~ 
;~ 
h~! 
<2.20E-02 

t.1.-,i 

3~i 
-:❖:-:-:-:-:-:-:-:-:-:- : - :-: -

<-2.50E-02 

Error 

l.80E-02 

Result 

-1.35E-02 

-2.07E-02 

l.83E-02 

l .48E-02 

t!~,ffiW: 
ti~~! !W~fff'®. 
9.30E-02 4.79E-02 

~t1imi# -4.JOE-02 

8.00E-02 3.78E-02 

-3.95E-02 

Ml!f:ffiP:t 
l .80E-02 Mttmm 
2.40E-02 -1.87E-02 

1:i~t 
t~ijlim !\~ 
~:i@mM i;~e 
!~~ Jk~! 
1.60E-Ol 

l \~B 

i\:i0&.8i .-.-.·,· ·•:.· .. ·· ··.·. 

-2.28E-02 

1;1gw1. 
l .40E-0l 

~:\~~ 

mn~i 
3.60E-02 -8.27E-03 

1989 

Error 

8.62E-02 

l.06E-Ol 

2.53E-02 

1.68E-02 

IW.5 
t;'()4.r®.l 

7.58E-02 

5.92B-02 

5.33E-02 

2.97E-01 

IA~ltW. 
UUB 
6.TTE-02 

~}tt~ 

1.i~ 
,~~a 
#~g 
1.65E-01 

ht!l.M.M 
1.17E+OO 

U:Ht®t 
!;!!~ 
5.34E-02 

Average 
Result 

l .83E-02 

3.69E-02 

1.22E-02 

l.34E-02 

4.llE-02 

l.76E+OO 

8.72E-02 

5 .57E-02 

2.52E-02 

1.75E-Ol 

l.47E+0l 

l.24E-02 

l.59E-02 

7.36E-Ol 

5.90E-Ol 

3.60E-03 

l.l lE-01 

1.63E-02 

6.20E-Ol 

9.25E-02 

3.S0E-01 

6.74E-02 

1.79E-02 

t, 
0 

t, t!! 
~~ 
b:l \0 -I 
~ 
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Radionuclide 

Ce-141 

Ce-144 

Co-58 

Co-60 

Ca-134 

Ca-137 

Eu-152 

Eu-154 

Eu-155 

1-129 

K-40 

Mn-54 

Nb-95 

Pb-212 

Pb-214 

Pu-238 

Pu-239 

Ru-106 

Sr-90 

Tc-99 

U (total) 

1985 

Result Error 

• ,~ 
~~~ 

Mft#.m@ 
hW?M 

• 
m9.§mt 

• 
• 

fffl.1:91 
gmimi 

• 
lilffli® 

nm.Mt 

~\@.fi@ 
~:\w.mm 
t~! 
UWB:! 

l\~t 

~:,~ 
!:\~ 

14:Plit.J 

til~WQ! 

:} 

1986 

Result Error 

M~ 
'*~*® 
llm*-M~ 

2.00E-02 

4.00E-02 

1;ne! 
!i~l ,··• ········ .. ···· 

U!11.±® 

l\~l 

3'(00&.m 
,•,•,•,· ••,•v · ··· · · · 

l \~l 
i\DW1 

2.00E--02 

4.00E-02 

M!!W:m 
;;w~~ 

i;~t 

J)®i@J 
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1987 

' .J 

Result Error 

!&il!~ 
<6.20E--02 

<6 .20E-04 

<9 .00E--03 

~~~ 

11t~J 
nm11M 
Ill@!!@ 

~/&!~ 
8.80E-02 

1.60E--02 

1.60E--02 

p~ 
MM.~19! 
M~ 
!~ 

< 1.20E-02 5 .30E-02 

<-5 .80E-03 1.70E--02 

!!@.Im! 
M!~ 

< -5 .20E-02 

!U!.919~ 

t?WJ~J 

!~ 
1:~ 
1.30E--01 

!11,g! 

~1~ 

1988 

Result Error 

1:1;oom 

?U~~! 
Ih~~ 

!~ 

M&if! 
149.ml 

< 1.40E-02 4.70E-02 

<4.30E-02 4.S0E-02 

<8.40E--04 1.S0E-02 

::!§!~ g~ 

ll~! ,~~( 
w~~t, 

1me 
i;mm 
{11B 

<3.40E-02 1.20E--01 

J]pgmi !f:-~ 

t~tw.t nw.wm. 

1989 

ReBUlt Error 

3.58E-02 

-4.20E-02 

-1.53E--03 

9.46E-03 

9.89E-03 

141.~! 
5.31E-02 

-4.42E--03 

6.89E-02 

8.84E-02 

2.52E-02 

1.24E-02 

1.28E-02 ,.~ 
6.41E-02 

4.SSE-02 

Average 
Result 

3.79E-02 

5.20E-02 

1.08E--03 

2.29E--02 

4.17E-02 

1.22E+OO 

1.1 lE--01 

2.41E-02 

$.1~ \ (~ 7.l0E-02 

-3.70E--01 4.94E--01 3.70E--01 

u»1wm~ nid:W® 1.33E+o1 

9.41E-04 l.59E-02 6.90E--03 

-5.20E-02 

UP~! 
f4?m9:t 
11'-lfflM 
1~m .: ::; ···,·,.,.::n 

8.89E-02 

i f:1M9.U 
-l.SlE--01 

~#.~M~ 

5.95E-02 ,~ 
!~ 
,~nl®.i. 
Ji.~ 
1.39E--01 

U!!tB.tt 
1.14E+OO 

UflMJ. 

3.73E-02 

7.42E-Ol 

5.34E--01 

3.54E-01 

1.37E--01 

5.83E-02 

9.04E-01 

l.SlE--01 

3.73E--01 

t::::, 

t::::,~ 
g, ~ 
t:,j \0 ...... 

I 

~ 



Radionuclide 

Zn-65 

Zr-95 

Result 

t$0itm 
:-:-:-:-:,:-:,:-:-:-:-:-:-:•:•: 

• 

1985 1986 

Error Result Error 

S.(008-02 
·=·=·=·=·=·=·=·=•:•:❖:-:-:-:-: 

) 

Result 

<3 .40E-03 

<6.S0E-03 

1987 

) 

Error 

3 .80E-02 

3.I0E-02 

NOTE: Negative values indicate concentrations at or near background levels or radioactivity. 
A dashed line (--) indicates no data are available. 
Shaded Areas indicate a positive detection, the result is larger than the error. 

1988 

Result Error 

<-4.40E-04 2.S0E-02 

Result 

-1.89E-02 

2.23E-02 

1989 

Error 

3.91E-02 

5.07E-02 

Average 
Result 

6.31E-02 

9.75E-03 

An asterisk(*) indicates that radionuclide concentration is less than detectable. The detection limits are as follows: mn-54=2.0E-02, Co-58=2.0e-02, 
Co-60 +2.0e-02, Zn-65 =4.0E-02, Sr-90=5.0E-03, Nb-95 = 3.0E-02, Zr-95 =3.0E-02, Ru-106 = I. 7E-Ol, Cs-134=2.0E-02, Cs-137 =2.0E-02, Eu-
152= 1. lE-01, Eu-154=5.0E-02, Eu-155=5.0E-02, Pu-238=6.0E-04, Pu-239+6.0E-04, and U total= l.0E-02. 
Source: Schmidt et al., 1990; Elder et al., 1986, 1987, 1988, 1989 
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N 
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I 
N 
I).) 

Radionuclide 

Be-7 

CePr-144 

c~o 
Cs-134 

Cs-137 

Eu-154 

Eu-155 

K-40 

Pb-212 

Pb-214 

Pu-238 

Pu-239/240 

Ra-225 

Ru-106 

Sb-125 

Sr-90 

u (total) 

U-235 

U-238 

Zn-65 

ZrNb-95 

) 7 

Table A-2.2. 1990 Results of Grid Soil Samolin!! (oCi/!!) Pa11e 1 of 2 
T nration 2W27 T nration 2W28 Location 2W29 Location 2W31 Location 2W37 

Result Error Result 

0 .OOE+OO 0.OOE+OO 0.OOE+OO 

5.38E-01 

1.25--02 

~~;~,ffl 
iiiBiiitiil :-:•:•:•;•:•:•:•:•:•:•:-:-:-:-: 

-1.39E--02 

1.13E-Ol 

!l!JE 
MH~ 

-4.86E-Ol 

r:!imB 
!ME:! 
t@UPJ~ 
l .63E--02 

=M!~l 
4.13E--02 

l.39E+OO 

3.49E--02 

M!~­
M~ 
1.22E-Ol 

l.31E-Ol 

till!! 
~4g 

7.04E-Ol 

M!?!f.! 
t!M.!im 
u~ 
2 .07E-02 

liP.~J 
3 .SSE-01 

-l.61E+OO 

7.43E-03 

@iiffl~ 
2'..0lE'+oo 
-:-:-:-:-:.:-:,:-:-:-:❖:-:•:•:-:- : 

-2.95E-03 

7.40E--02 

hmiro.3 :-:•:•:-:•:•:-:-:-:-:-:-:-:-:-: 

MWW.I 

3.0IE-01 

-3.88E-03 

~rnmm 
1$:~J. 
t,:!~m@ 
z;M~! 
-l.79E-Ol 

0 .OOE+OO 0.OOE+OO 0.OOE+OO 

Error Result Error Result Error Result Error 

0.OOE+OO 0.OOE+OO 0.OOE+OO 

l.63E+OO -1.67+00 

4.l!E-02 0 .OOE+OO 

talffifil ii~! 
21306.¥00 !;24£¥.00 
•:❖:•:•:•:-:- : -:-:-:,:-:,:.:-:-;,: :-:•:•:•:• : • :❖:•:-;,:,:.;,: ,:-:-:-: 

l.02E-Ol -5.85E-02 

l.48E-Ol 5 .99E--02 

!\?\1tFM 
119:i& 

7.76E-Ol 

1.41E-Ol 

M!~IW! 
!i9\W:9! 
,wi§m 
149.~) 
3 .40E--Ol 

lliU#@ 
1:W'-1$1 

8.62E-02 

l .24E--Ol 

!l!itffi~ 
J;fj~~ 
;;M~ 
!/tnH!! 
0 .OOE+OO 

2.02E+OO -4.73E--OI l.91E+OO 2.57E--Ol 1.75+00 

0 .OOE+OO 4.1 6E--03 4.17E-02 -1.lSE--02 3.91E--02 

f\ffl~ -5 .62E--02 6.20E--02 -l.SJE--02 6 .29E--02 

1;1nm~ fi!nf:±00 ~IE! t1~@ !WMt:i! 
l.24E--Ol -7 .97E--02 l.27E-Ol 8.28E--02 1.09E-Ol 

2 .07E-Ol 7.75E--02 l.85E-Ol l.69E-Ol l.SlE-01 

~i~~ 
~iijJ.~ 

l.12E+OO 

2.S0E-01 

M!:B 
l\ttJ.W! 
h1n~ 
!\~~ 
0.OOE+OO 

5=iit9.Efill 
:-:-:-:-:-:-:-:,:-:-:-:❖:❖:• 

,~i 

7.36E-Ol 

-5.65E-02 

!!Mlm! 
~a@wJ 
!)!}~ 
lhP:!Y:iM/9 
7.26E--02 

Nim:@~ 
1;1a 

9 .86E-Ol 

2.07E-Ol 

Ui~J 
t4.UHM 
1-::Ma 
hi~~! 
3.52E-Ol 

it~ 
,:,;,:,:❖:❖:•:•:-: , :,:.;.:~ 

!M&\fl 

1111!£@ 
4.23E--02 

Jtifmt@ 
liJM!w! 
li1~ 
f:\fl~l 
!h~! 

in,m 
~;~ 

Ul:t.:+w. 
l.86E-Ol 

~~$Qi 
fjtmi@ 

!1~ 
ti~ 
i~~l 

0.OOE+OO 0.OOE+OO 0.OOE+OO 
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N 
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I 
N 
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Radionuclide 

Be-7 

CePr-144 

Co-60 

Cs-134 

Cs-137 

Eu-154 

Eu-155 

K-40 

Pb-212 

I Pb-214 

I Pu-238 

Pu-239/240 

Ra-225 

Ru-106 

Sb-125 

Sr-90 

U (total) 

U-235 

U-238 

Zn-65 

ZrNb-95 

,,, 
_) 

Table A-2.2. 1990 Results of Grid Soil Sampling (pCi/g). Page 2 of 2 

Location 2W38 Location 2W39 Location 2W41 Location 2W51 Location 2W52 

Result Error Result Error Result Error Result Error Result Error 

-8 .0lE+OO 5.88E+0l -1.S0E+0l 2 .73E+0l -6.36E+OO 2.38E+0l -7 .39E-01 2.55E+0l 

4.76E-01 

1.SSE-02 

-2.65E-02 l.40E+OO l.07E-01 

Bi~ itd i>E-02 1.42E-02 :•:-:-:-·,•.•,•.·,·,•.•,•,•.•,· 

-5 .64E-02 6.02E-02 

t>J».ltoi !tls.E-02 •,:,:-:,•,:-:-:-:.;.:,:-:-:-:-:- :-:-:-:-:,:-:-:-·-·,····.·· 

-2.54E-02 9.97E-02 

l.0SE-01 l.24E-01 

M8fd\~H 

ti~ 
~;~mm 

3.07E-02 

-2.86E-02 

MlfflH 
J;~JH 
l .07E-02 

sitQ~I 
·-:-:-:-:-:-:-:-:-:-:-:❖:-: .;-

ffm.ffl! 

M&.!ff®. 

iW!& 
:t~s'&O!i -:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-

9.0SE-01 

l.30E-01 

f \'!!~ 
Ut#:@~ 
2.76E-02 

itli'l'tEIDt ·-:-:-:-:-:-:-:-:-:-:-·-·-·-·-· 

f:~M~E 
9.l!SB+.00 -:-:-:-:-:-:-:-:-:.;.:-:-:-:-:-:-:-:-

-3.12E-02 

M~JHH 
h®.~HfP-) 

14111!! 
J;MJWt 
j@jEIDi 
:-:-:-:-:-:-:-:-·- ·-:-:.:-:-:-:-

l i#lfdi® 
SiM~i ·-:-:-:-:-:-:-:-:-;-:-:-:-:-:-:-

7.S0E-02 

6.SSE-04 

; ;~~f;ffi@ 

!i1MBU 
imm 
!\®~~ 
fH~Jffit 

7.42E-01 

2 .32E-02 

¥7.~n.i@. 

~?mit! 
6.75E-02 

faf.4.Hn 
H~im±~ 
,w.~m. 
Mm.aw. 
~m}g 

t~t~t 
~ti~-

9.77E-02 

l .69E-02 

Mi1.3E-Oi 

llMfdi~ 
3.B0E-02 

7;~1~ 
Ji~f.~±!! 
9=!~ ). 
J!tl)HU 
~)@$.~ 

M>.$.~ 
MMw.11 

4.54E-01 -6.17E-02 

l.26E-01 2 .48E-02 

~:(~t · 1i#Ft! 
gu~~ iwna.a 
!!Jfm ¥Mm 

M@~t 
N~~IP~ Miii~W.). 

-1.61E+OO 3.34E+OO 3.45E+OO 

4.70E-01 

2 .12E-02 

!fiH:i'tm 
:-:-:•:•:•:•:•: •:•:•:•:•:•:•:•: 

Hi4it;(H 
·-:-:-:-:-:-:-:-:-:-:-:-:-:-:-: 

5.43E-02 

~\,~iW!. 
g~±W. 

n~ 
nma. 
i:&&'W3 -·:·::· · :··:: · ·: 

~it~ffi® 
1i2S.moi -:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-

2.60E-01 

5.52E-02 

M~t 
m~~ 

i;~ 
\HE! 
h~Mt--01 
:-:-:-: - :-: -:❖:-;.·--.-.-.-.-

-3.49E-01 

l .30E-02 

il11tn.m 
3@9.E-Ol 
-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-: 

4.46E-02 

l i@t~ 
li~f£#0 
ij!~1.li!! 
~:!11.11! 
2Ai>E~ •.•.·.•.:-:-:-:-:-:-:-:-:-:-:-:-

3.iiS!E-02 :-:-:-:-:-:-:-:-:-:-:-:-:-:-·-· 

M~gJn 
-6.75E-02 

2 .96E-02 

P~t~! 
t.i~§J.HH 
M~~ 
s:Mmn -:-:-:-:-·-·-·-•-•,•-·-•-•,•,•-· 

A@iin.P:~ 

5.33E-01 

l.76E-02 

iU2B--0'1 -:-:-:-:,:-:-:-:-:,:,:-:-:-:-:-: 

5.83E-02 

~\}117:W 
#$>.I±® 
1;i1i:m 
1;211m 
!!M.~ 
~m~~ 

MIE 
2.56E-01 

4.93E-02 

i;~~ 
IHI~~ 
i llfB 
l ffiitml 
-:-:-:-: - :-:•:❖:-:-:-:-:-:-:-: 

Li:Stml 
.; : - :-:❖:-:- : -:-: -:.;.·.· 

-1.30E-Ol 

7.42E-03 

timm,n 
h~t 
3.39E-02 

6.25E-02 

t i~J.i\±9! 
14\lif~ 
ij\1\mfl 
!!@.¥!@ 
14~&.z 

btl:E:-01 :-:•'.•'.•:•'.•'.•'.•:-:-:-:-:-·•··· 

-2.33E-OO 

4.57E-03 

!W!~ 
imm111 
l iftB 
it!i9..&0i 
·=··• :❖:•:•:•:•:•:•:•:-:.;.:. 

/43iiB--O.l •:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•: 

Mffl~ 
6.02E-02 

6.36E-02 

U~ m® 

H!l.1#. 
;;ff.Ji@ 
l\11.~ 
:Ei>-6.1@3 
:-:-:-:-:,:-:-:-:,:-:-:-:-:-:-:-

n~ 
2.66E-Ol 

4.86E-02 

14~ 
U!Dilt 
lit~ 
l\~ ! 
ll\mHH 

2 .95E+OO -1.42E+OO 3.09E+OO ti~~ t 9.9 i\W!~f~ 
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t1 ~ 
g,~ 
t:,:,\O ..... 

I 
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Table A-2.3. Results of Fenceline Soil Sampling (pCi/g). 

Radionuclide 

Ce-141 

Ce-144 

Co-58 

Co-60 

Cs-134 

Cs-137 

Eu-152 

Eu-154 

Eu-155 

1-129 

K-40 

Mn-54 

Nb-95 

Pb-212 

Pb-214 

Pu-238 

Pu-239 

Ru-106 

Sr-90 

Tc-99 

U (total) 

Zn-65 

Zr-95 

1985 

Result 

• 
• 

!i~­
V!~ilm~ 

• 
• 
• 

• 

• 
Ml~ 
limf&! 

JUffli@ 

• 
• 

Error 

*,')·~ 
!l~~t 

i;w.m 
Mf~! 
fiitffifl 

lWiE/01 
·····························=•: 
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1986 

Result 

u~~ 

W!!±W 

!t~ 
~~~ 

Error 

~i®=!WJ 
1@:0l~~ 

i;~ 
;;~ 

1987 1988 

Result Error Result 

<3 .80&-02 <4.80&-02 <4.40&-02 

<-2.60E-02 

<-9 .20&-03 

<-1 .20&-02 

1400:$1= 
1\®1±~! 
<4.70&-02 

,;19:mm 
<2.30E-02 

<3.S0E-03 

m~ 
:ttoE-01 ,:,:,:-:-:.:-:,:,:,:-:,:-:-:-:• 

<-6.lOE-02 

i;mm+m 

2:soit-0.1 :-:-:,:-:,:.:-:-:-:-:-:-:-:,:-: 

<5 .80E-03 

<6 .70&-03 

1.60&-0l 

l.S0E-02 

1.70&-02 

~w.~ < 1.80&-03 

i.i~±W !l~if~t 
6.40E-02 <-4.40&-03 

!\f~ 
8.70E-02 

l.50E-02 

fl~ 
!\~ 
2.00E-01 

tlfili~ 

h'ioit-0.1 
:-:-:- : -:,: -:-:-: -: - : - : -:❖:-: 

3.30&-02 

<2.90E-02 

<-9.90E-03 

<6 .80&-03 

li1mfm 
!\fm~ 

<-4.00E-01 

tB±W 

2.60E-02 <2.80&-02 

1989 

Error Result 

5.70E-02 -8.91&-02 

-2.37&-0l 

-l.15E-02 

-6 .60&-03 

2.90E-02 ~).~U@'l 

~W.~~:f:® !l~±W 
1. 10E-02 Uffilill 
4.90E-02 l .33E-02 

1.20&-0l 4.13E-02 

lil!'=t!~ 
l.70E-02 l.52E-02 

i;~~ 
!~ 
3.00E-01 

l!~ilffi® 

m;(fm 
CS.~¥ 
11\Bl 

1.32&-0l 

-9 .11&-03 

3 .OOE-02 -2. 75E-02 

Page 1 of 4 

Error 

1.93&-0l 

2.77&-0l 

2.86E-02 

Average 
Result 

5.70&-02 

1.32&-0l 

l .04E-02 

1.87&-02 9.30E-03 

:t~~ 2.83E-02 .;.:-:-:-:-:-:-:-:-:-:-:,:-:,:-: 

!i!ffiffi@. 2.46E+0l 

!]Im@ 6.55E-02 

5.71&-02 2.98E-02 

l.19E-Ol 2.47&-02 

!i§Jlffi@ l.38E+0l 

2.02E-02 l .36E-02 

~lU&M 7.43E-02 
❖:❖'.❖!❖!❖:❖:•:•!❖'. 

l~1 
)]in®.! 

3.76&-0l 

6.32&-0l 

5.07&-0l 

6.17E-03 

3.03E-02 

1.95&-0l 

4.74E+OO 

3.13E-Ol 

4.53E-02 7.46E-03 

5.28E-02 2.07&-02 
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Radionuclide 

Ce-141 

Ce-144 

Co-58 

Co-60 

Ca-134 

Ca-137 

Eu-152 

Eu-154 

Eu-155 

1-129 

K-40 

Mn-54 

Nb-95 

Pb-212 

Pb-214 

Pu-238 

Pu-239 

Ru-106 

Sr-90 

Tc-99 

U (total) 

Zn-65 

Zr-95 

Result 

• 
MIi~ ,~ 
1g+~ 

• 
• 

it o+&oi 
:,:, .. ··· .. ····.·,·· 

• 
• 

• 

• 

• 
• 

1985 

Error 

M@B 
1:il!B 
1;1-mm.1 

1(00&.m 
-:-:-:-:-:,:-:-:-:-:-:-:-:-:-:-: 

S:)®it.03 
-:-:-:-:.;.:.:-:.;.:-:-:-:,:-:-: 

U:niw.i 
:-:-:-:,:-:-:-:-:-:-:❖:-:-:-:-
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-~ 

Result 

~II IWJ 
~Mf.B 
~111¥®. 
Ulff:1.1 

i;wm 
u~~ 

') 

1986 

Error 

;;~ 
#./19~ 
l i!Hb:Jt 
!i~ 

i ;~ 
!~ 

·) ) ( 

1987 1988 

Result Error Result Error 

<-2.00E-03 

<3.00E-02 

3 .30£-02 <-2.40£-03 3 .40£-02 

i;oom 
M®i.t.m 
i;~ w® 
WAAWl 

1.10£-01 

!ffl~ 
~~ 
;;~i 
~~ 

<-2.80£-02 5.70£-02 

<1.70£-02 

<l.l0E-02 

!!~ 
:n~ 

< -5.60£-03 

UW.Hi@ 

<3 . l0E-02 

<5 .50£-03 

6.60£-02 

1.70£-02 

!48 
za~ .···•·•·,·,-.-.. -·--·. 

1.70£-01 

¥~~ 

!~! 
4.80£-02 

3 .l0E-02 

<9.90£-03 2.00E-02 

tw.m+~ ! i~~t 
<-1.60£-03 9.l0E-02 

<1 .30£-02 

<1.80£-02 

<8.l0E-03 

!&~ 
~;~ 

<-1.60£-02 

UU:¥.® 

5.60£-02 

7.20£-02 

1.90£-02 

~;~ 

:Jl60i®:J ,:.:-:-:-:-:-:-:-:-:-:-:-:-:,:-: 

1.80£-01 

;1M1&) 

<-7.80E--03 3.40£-02 

1989 

Re111lt 

-1.64£-02 

4.17E--02 

!f!Mnfm 
9.62£-03 

g;~~ 

!iW:mt 
liPJ~J 
3.14£-02 

Error 

Average 
Result 

1.06£-01 6.93E--03 

1.40£-01 3.59£-02 

;;~®.::m. 3.59£-02 

2.08£-02 2.29£-02 

i ;~mqi 4.04£-02 

f i.1.~ 3.80E+OO 

fiim&t 8.62£-02 

6.88£-02 2.41£-02 

2.77E--02 8.13£-02 4.17£-02 

*la~•WP! W&l ffi® 1.45E+o1 

2lUR ~ila. 1.45&02 

6.43£-02 

li~§m! 
i;@~J 

7.82£-02 

f.!1~ 
2.51£-02 

7.23£-02 6.43E--02 

~;:um 1.62&01 

!i~ 5.08£-01 

1.95£-01 

! \Rm 
6.56£-02 

1.11£-03 

2.15£-02 

3.33£-02 

2.55E+OO 

3.33£-01 

1.14£-01 

1.28£-02 



~ 
~ 

I 
~ 
0 

Radionuclide 

Ce-141 

Ce-144 

Co-58 

Co-60 

Cs-134 

Cs-137 

Eu-152 

Eu-154 

Eu-155 

1-129 

K-40 

Mn-54 

Nb-95 

Pb-212 

Pb-214 

Pu-238 

Pu-239 

Ru-106 

Sr-90 

Tc-99 

U (total) 

Result 

~¥:tilim 
i ;~~ 
!\~ 

J.\'-Jl.iffl 
• 
• 
• 

• 
• 

,~ 
[a@ 

1985 

Error 

immim. 
:tliOE-02 
❖:-:-:-:-:-:-:-:-:-:-:,:-:-:-: 

ti!B 
UM! 

!\~ 
Ji®~ 

'} 

Result 

!~ 
!4111@ 
liM~l 

l~ 
!~ 

1986 
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Error 

~ 
UHIP:i 
:M~ 

M@W.M 
tlW!im 

} 

1987 

Result 

<-8 .40Fr04 

<-4 .60E--02 

< l .20E-02 

<-5.20E-02 

~;1m 
1;a ±@ 
<-3 .70E-02 

<-l .S0E-02 

<-5.S0E-03 

<-2.J0E-03 

rr~~ 
h1:l}m 

<l.OOE-01 

!.!!Mm±@ 

) 

Error 

3.J0E--02 

l.20E-Ol 

l .J0E--02 

2.20E--02 

#JB. 
!WB.IJ 
7.20E--02 

4.80E--02 

6 .60E--02 

l.S0E--02 

~:~ 

!\~ 
l.40E--Ol 

M@I©! 

.) 

1988 

Result 

<5 .00E-03 

<5 .20E-03 

t@mifffl 
<7.S0E-02 

<2.60E-02 

1)@1~ 

<-8.00E-03 

}i~ 

i;~~~ 
<2.70E--02 

1;~ 1 

Error 

2 .90E-02 

l.90:B-02 

i ;m~ 
7.60:B-02 

5. l0B-02 

§l~ 

l.60E-02 

i~ 
ll~ 
l .90E--01 

1;~1 

1989 

Result 

-2.85:B-02 

6 .16E--03 

-l.58E--03 

-l.77:B-02 

-l.19:B-02 

f3'1tm 
-l.36:B-02 

6 .92E--03 

2.24E-02 

~~+m 
t~I~ 
-3.79:B-02 

$.~~~i 

!\~-, 

1.40E--01 

Average 
Result 

Error 

9 .0JE-02 l.14E--02 

1.33E--Ol 2 .61:B-02 

2.51:B-02 2.15E-02 

1.80:B-02 3.16:B-02 

1.88E-02 2.80:B-02 

! lfflW\ 3.74E+OO 

7 .85:B-02 6.09:B-02 

5 .15:B-02 l.60E-02 

7.23E-02 3.26:B-02 

l$Jmf® l .36E+0l 

HP.I~ 9 .97E--03 

. 5 .28E-02 3.79E--02 

1)~ 

1\AB 

l.90E--Ol 

5.90E--01 

4.39E--01 

8.30Fr04 

l.52E--02 

8.90E--02 

l.50E+OO 

2.79E-Ol 



1 ? ) ) 

1985 1986 1987 

Radionuclide Result Error Result Error Result Error Result 

• Zn-65 

Zr-95 • 
< -l,S0E-02 

<S.90E-03 

3.90E-02 

3.l0E-02 <l.60E-02 

NOTE: Negative values indicate concentrations at or near background levels of radioactivity. 
A dash (--) indicates that no data were available. 
Shaded Areas indicated a positive detection, the result is larger than the error. 

1988 

Error 

3.l0E-02 

Result 

-3 .28E-02 

l.lJE-02 

1989 

Error 

S.0SE-02 

S.06E-02 

Average 
Result 

2.S4E-02 

l.llE-02 

An asterisk("') indicates that radionuclide concentration is less than detectable. The detection limits are as follows: Mn-54=2.0E-02, Co-58=2.0E-02, 
Co-60=2.0E-02, Zn-65 =4.0E-02, Sr-90=5.0E-03, Nb-95 =3.0E-02, Zr-95 = 3.0E-02, Ru-106= 1. 7E-Ol, Cs-134=2.0E-02, Cs-137 =2.0E-02, 
Eu-152= 1. lE-01, Eu-154=5.0E-02, Eu-155=5.0E-02, Pu-238=6.0E-04, Pu-239=6.0E-04, and U total= l.0E-02. 
Source: Schmidt et al. 1990, Elder et al. 1986, 1987, 1988, 1989. 
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Radionuclide 

Be-7 
Ce-141 
Co-58 
Co-60 
Cs-134 
Cs-137 
Eu-152 
Eu-154 
Eu-155 
I-129 
K-40 
Nb-95 
Pb-212 

> Pb-214 
N Pu-238 ~ 

I Pu-239 ~ 
Pl 

Ru-103 
Ru-106 
Sr-90 
Tc-99 
Zn-65 
Zr-95 

1985 
Result Error 

···························.-.- ·····.·.·.•···•···•···•·····•·····-···· 

J 4l211$f•. t] J Qf~;Qg&gJ: 

Ji iffl-~tr::: :i:ata~tJ.¥? 
: @l4~mm ] 1:@;iw~mer 

Result 

) j • 

Table A-2.4 Results of Vegetation Soil Sampling (pCi/g) 
Location 2W28 

1986 1987 
Error Result Error Result 

< 2.20E-02 
< -3.90E-02 
< 1.00E-02 
< 5.50E-02 

< 5.80E-03 

1988 
Error 

·.·.·.·······················-· 

6.lOE-02 
5.00E-02 
3.90E-02 
2.50E-0l 

l.50E-02 

< l .OOE+oo l .80E+OO 

Result 

7.79E-03 

2.51E-02 
l.OOE-02 

1989 
Error 

3.06E-02 

l .95E-02 

J(2i~smt 
9.19E-02 
5.96E-02 

-1.79E-02 3.93E-02 
7.81E-02 l.40E-0l 

1:ii~i~#J.lJ IJ?ii~ijijtQQ':I 
-l.71E-02 2.99E-02 
2.31E-02 
2.58E-02 

3.07E-02 
3.0lE-02 

l .46E-04 1.50E-04 
::p11~gJpj ?M~~@.fAMJ: 

3.70E-0l l.07E+oo 

-2.55E-02 3.68E-02 

Page 1 of6 

Average 
Result 

1.84E+OO 
7.79E-03 
1.94E-0l 
1.37E-02 

l.42E+OO 
2.36E-02 
9.93E-02 
l.40E-02 
6.66E-02 
1.16E+0l 
1.15E-02 
2.31E-02 
2.58E-02 
l.46E-04 
4.66E-03 

4.68E-0l 
6.85E-0l 

2.55E-02 

g 
tj ~ 

g,~ 
t,:j \0 -I 
~ 



Radionuclide 

Be-7 
Ce-141 
Co-58 
Co-60 
Cs-134 
Cs-137 
Eu-152 
Eu-154 
Eu-155 
1-129 
K-40 
Nb-95 
Pb-212 

~ Pb-214 
~ Pu-238 
t; Pu-239 

Ru-103 
Ru-106 
Sr-90 
Tc-99 
Zn-65 
Zr-95 

1985 
Result Error 

lili:i J.lt~~~il!llllli\1\lililillllfil~ii:1!!1 

) ) 

Table A-2.4 Results of Vegetation Soil Sampling (pCi/g) 
Location 2W29 

1986 
Result Error 

:: :g;ggg;o.it• ,ti£t2ie;e:t 
:; t19~¥:dH:••••ttifW~fu93fl mrwa~§Qt::: @t§:@gmg: 

1987 
Result Error 

1988 
Result Error 

•••••n~~Q§f.Qi : 1•
11::::tJ;~·ogffii1••t 

,.,. 
< 3.70E-03 4.70E-02 

< -l.30E-02 4.00E-02 

1989 
Result Error 

Page 2 of6 

Average 
Result 

9.70E-02 
5.00E-02 
9.00E-02 
6.53E-Ol 
1.14E-Ol 
6.60E-02 
3.70E-03 

l.30E-02 

8.IOE-02 

4.20E-0l 

8 
t1 t!! 
g,~ 
t::1::1 \0 -I 
~ 



1985 
Radionuclide Result Error 

Be-7 
Ce-141 
Co-58 
Co-60 
Cs-134 
Cs-137 
Eu-152 
Eu-154 
Eu-155 
1-129 
K-40 
Nb-95 
Pb-212 

> Pb-214 N ..., 
Pu-238 

I 
~ Pu-239 (") 

Ru-103 
Ru-106 
Sr-90 
Tc-99 
Zn-65 
Zr-95 

2 ) 6 _) 

Table A-2.4 Results of Vegetation Soil Sampling (pCi/g) 
Location 2W31 

1986 1987 1988 
Result Error Result Error Result Error 

< 7.50E-03 1.40E-02 < 1.l0E-02 

liii:iii~~l~l~iiiil illliillll~~~l~illiiil 1. 70E-0 1 
< 1.60E-02 5.60E-02 < -l.30E-02 
< -l.70E-02 4.80E-02 < 4.20E-02 

< -l.40E-01 

< 6.40E-03 

< 4.l0E-01 

< 2.S0E-02 
2.80E-01 

2.40E-02 < -5.30E-02 

8.50E-01 

1.80E-02 

2.90E-02 
7.50E-02 
5.30E-02 
4.30E-02 

7.00E-02 

1989 
Result Error 

Page 3 of 6 

Average 
Result 

l.82E-02 
2.90E-02 
1.S0E-01 
l.45E-02 
2.95E-02 
2.50E-02 
1.40E-0l 

2.97E-02 

4.IOE-01 

4.60E-02 



1985 
Radionuclide Result Error Result 

Be-7 
Ce-141 
Co-58 
Co-60 
Cs-134 
Cs-137 
Eu-152 
Eu-154 
Eu-155 
1-129 
K-40 
Nb-95 
Pb-212 

> Pb-214 
N Pu-238 ~ 

I Pu-239 ~ 
0. 

Ru-103 
Ru-106 
Sr-90 
Tc-99 
Zn-65 

. ·••••··• ·••··••••••·• ·•••·•·••••••• ••• •• •·•••·•••••·•• ••••N, 

] :)~ffl.{Qf: litirnAP.FW7.J 
Zr-95 

9 

Table A-2.4 Results of Vegetation Soil Sampling (pCi/g) 
Location 2W32 

1986 1987 
Error Result Error Result 

< -3.80E-04 

< -4.70E-03 
< -4.80E-02 
< 6.00E-02 

1988 
Error 

3.S0E-02 

l.S0E-01 
l.l0E-01 
9.lOE-02 

Result 

Pa e4 of6 

1989 Average 
Error Result 

L 

3.80E-04 

3.00E-01 
4.70E-03 
4.80E-02 
6.00E-02 

0 
1.14E-0l 0 

t1 t!! 
g, ~ 
c::I'° -I 
~ 

3.80E-01 



1985 
Radionuclide Result Error 

Be-7 
Ce-141 
Co-58 
Co-60 
Cs-134 
Cs-137 
Eu-152 

i l~Pi+i ll s•oo'E4n=:: 

il!!~ l~~l~~ill!l ·:•=.i:.=•=.i:.!:_!,.i,_i,_.1,·.1,·.~.:.: .•. •.:: ',-6:".

00

.·,····: .• _•,e, ••. :.:.ijE£ .•. : .. :••·· •.·~,: ,i,.o: •. :·.:,·i.

2

1.:.::.,.;=.·,.:,.:,.::.-, ..•.• HA\JU½P+:J ~,,_.,, ,:v 

Eu-154 
Eu-155 
1-129 

K-40 
Nb-95 
Pb-212 

> Pb-214 
N Pu-238 
~ 

I Pu-239 .i,. 
('I) Ru-103 

Ru-106 
Sr-90 
Tc-99 
Zn-65 
Zr-95 

) ) {. 7 

Table A-2.4 Results of Vegetation Soil Sampling (pCi/g) 
Location 2W33 

1986 
Result Error 

1987 1988 
Result Error Result Error 

< l.30E-02 

< -8.30E-02 

l.70E-02 < 1.1 0E-02 1.60E-02 

J :i1i2!t2~ : ::: ~;19:§im :u,;ooa~•: 
)!s!~Qeroe:t < L0.0Em1 tr: m:&rw.o.m 

4,;ijQW:QlU < 3.00E-02 5.00E-02 
< 9.20E-03 3.70E-02 

4.00E-01 

< -3.80E-02 4.00E-02 < -2.40E-02 6.IOE-02 

< 4.70E-01 

< 3.20E-03 

8.50E-01 

4.40E-02 

1989 
Result Error 

Pa e 5 of 6 

Average 
Result 

tJi§.1~tom :n :rn~\t~iml rn 1.89E+oo 
-1.58E-02 2.57E-02 1.58E-02 

-1.24E-02 l.72E-02 3.14E-02 
l.14E-01 

l@Iimi l;Siiif9?/f 4.35E-01 
5.64E-02 7.43E-02 l.48E-01 

.. s,s.6m-02 @t\9;pggmz< 6.29E-02 
-2.13E-03 3.78E-02 5.67E-03 
2.85E-01 3.06E-01 1.84E-0l 

!::Miiiffij IJ :Jigijl.?)B,/ l.12E+0l 
-1.04E-03 2.IOE-02 

1.15E-02 
4.47E-02 
l.25E-03 
6.08E-02 
l.54E-01 

3.06E-0l 
4.17E-01 1.07E+oo 4.44E-01 

2.36E-01 
0.OOE+-00 3.30E-02 l.60E-03 

8 i t!! ~ 
tlj \0 -I 
~ 
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1985 
Radionuclide Result Error 

Be-7 
Ce-141 
Co-58 
Co-60 
Cs-134 
Cs-137 
Eu-152 
Eu-154 
Eu-155 
1-129 
K-40 
Nb-95 
Pb-212 
Pb-214 
Pu-238 
Pu-239 
Ru-103 
Ru-106 

Result 

) ) ; j 

Table A-2.4 Results of Vegetation Soil Sampling (pCi/g) 
Location 2W34 

1986 1987 
Error Result Error Result 

< 8.70E-03 

< 6.00E-02 
< 3.00E-02 
< -l.20E-02 

1988 
Error 

1.90E-02 

8.30E-02 
6.40E-02 
5.60E-02 

Result 

7.32E-04 

-1.54E-02 

1989 
Error 

2.75E-02 

1.86E-02 

:J@zi~pg tt::ri;i@.1-m:::: 
-2.22E-02 8.64E-02 
4.74E-02 5.45E-02 
l.45E-02 4.76E-02 
0.OOE+oo 1.53E-01 

:t)!\$Jg@ic ::u:iwon4.06t 
-5.38E-03 2.44E-02 

/'IJis1w;i · ... · :ttstE-02t 
::::::::1st~~i::::::::III!!!!i lM-iii!i::i! 
:2,20:e.02· · . 2..81E·0.3 ··. 
I~¥1i@i :::::@rtiPgmmr/ 

Sr-90 :::: ~?P!iPit :: \$:;~Q~ ;::: :(!gj:il i9iti :: j\-0:tlP-tf: 
Tc-99 
Zn-65 
Zr-95 

Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989. 
Negative values indicate concentrations at or near background levels of radioactivity . 
Shaded areas indicate a positive detection, the result is greater than the error. 

6.15E-01 1.09E+oo 

-2.93E-02 3.75E-02 

A dash(-) indicates that radionuclide concentration is Jess than detectable. The detection limits are as follows: Mn-54 = 2.0E-02, Co-58 = 2.0E-02, Co-60 = 2.0E-02, 
Zn-65 = 4.0E-02, Sr-90 = 5.0E-03, Nb-95 = 3.0E-02, Zr-95 = 3.0E-02, Ru-106 = I.7E-01 , Cs-134 = 2.0E-02, Cs-137 = 2.0E-02, Eu-152 = l.lE-01, Eu-154 = 5.0E-02, 
Eu-155 = 5.0E-02, Pu-238 = 6.0E-04, Pu-239=6.0E-04, and U total= l .0E-02. 
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Average 
Result 

1.95E+OO 
7.32E-04 

3.08E-02 
7.80E-02 
3.21E-0l 
8.44E-02 
3.87E-02 
l.33E-02 

t:, 
1.51E+0l 0 
4.25E-02 t, ~ 
1.08E-01 g, ~ 
7.83E-02 ti:, \0 -2.20E-02 I 

5.63E-03 ~ 
1.55E-0l 

4.0lE-01 
6.15E-0l 
1.68E-0l 
2.93E-02 
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Table A-2.5. Results of Vegetation Soil Sampling for 1990 (pCi/g). 

Location 2W37 Location 2W41 

Radionuclide 

Be-7 

CePr-144 

Co-60 

Cs-137 

Eu-154 

Eu-155 

K-40 

Pb-212 

Pb-214 

Pu-238 

Pu-234/240 

Ru-106 

Sb-125 

Sr-90 

u 
Zn-65 

ZrNb-95 

Result 

1.31E-Ol 

7.79E-02 

7.56E-03 

-3.63E-03 

Source: Schmidt et al. 1991 

Error 

1.92E-01 

1.19E-01 

1.37E-02 

3.88E-02 

Result . 

3.13E-02 

9.72E-02 

9.43E-03 

-4.04E-03 

1.67E-02 

Negative values indicated concentrations at or near background levels of radioactivity. 
Shaded areas indicate a positive detection, the result is greater than the error. 

Error 

2.12E-01 

1.31E-01 

1.44E-02 

4.40E-02 

4.16E-02 

A dash (--) indicates that radionuclide concentration is less than detectable. The detection limits are as 
follows: Mn-54 = 2.0E-02, Co-58 = 2.0E-02, Co-60 = 2.0E-02, Zn-65 = 4.0E-02, Sr-90 = 5.0E-03 , 
Nb-95 = 3.0E-02, Zr-95 = 3.0E-02, Ru-106 = 1.7E-0l, Cs-134 = 2.0E-02, Cs-137 = 2.0E-02, Eu-152 
= 1. lE-01, Eu-154 = 5.0E-02, Eu-155 = 5.0E-02, Pu-238 = 6.0E-04, Pu-239 = 6.0E-04, and U total = 
1.0E-02. 
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Radionuclide 

Sr-90 max 
min 
avg 

Cs-137 max 
min 
avg 

Pu-239 max 
min 
avg 

U(total) max 
> min N .., 

avg I 

°' p, 

1985 1986 

Table A-2.6. Results of Air Monitoring (pCi/rn3) 
Location N956 

1987 

Pa e 1 of 2 

1988 1989 
Result Error Result Error Result Error Result Error Result Error 

Average 
Result 

l.l0E-02 
l .28E-04 
2.94E-03 l.08E-02 

2.96E-03 
1.49E-04 
9.12E-04 

l.42E-03 2.37E-03 
4.05E-04 -3.61E-04 

2.74E-03 

:::~;~~:t]l/~i§~gJMJI 6.22E-04 2.41E-03 

2.03E-04 i;, •J; so4. ttJ MgggsWf t :::riiii1Mtrt::tiii?.1;1m.wr 
9.74E-05 < 6.80E-06 6.30E-05 l.26E-05 4.94E-05 

Jfo'Ub'EsM/ : : dt6iFi•5. t: 9.30E-05 1.ooE-04 :::@i;t;m§t :i~;~~His. t: 

2.94E-03 
7.88E-05 
8.37E-04 

2.ssE-03 r:mjo'f;rn;a: : : Jjij\Jp~ :::: :I:iii.jJt.~P.!t i::::tJ;ij~i%mtiJ 1.s2E-03 
-4.02E-04 < -l.90E-04 5.40E-04 -2.86E-05 6.53E-04 2.77E-04 
l.46E-03 2.58E-03 5.40E-04 5.S0E-04 7.33E-04 5.45E-04 8.64E-04 

8.77E-06 J:J:@9gf9$. 11I1:::::::§;@:o§~::::::: :::::~r.m1m.{t::::::::::::=~t.R~::1 l.77E-05 
3.12E-06 < 9.30E-07 2.S0E-06 l.75E-06 2.09E-06 3.46E-06 

3.38E-05 
3.09E-06 
l.72E-05 3.13E-05 

2.61E-05 
8.42E-06 
1.44E-05 l.59E-os :::t~l 2.gm§t: t1;2jgfoo. ::::: :::&.t~P!m§::: :t:$IRtt~ rI r::1w,;.\~®Jtti@i~1ffi.m&::: 9.55E-06 

8.90E-04 
3.22E-05 
2.76E-04 8.32E-04 

8.29E-05 
2.34E-05 
4.96E-05 5.14E-05 

2.47E-05 
-l.38E-06 

===1:osE~os 

< -l.30E-05 l.80E-05 
< -2.00E-06 l.90E-05 

::
1~is.Ii®t :ii:10.gt® ::t::::::::1;s.oa;Q§/i 

0.OOE+-00 
l.43E-05 

2.09E-05 
l.80E-05 

2.09E-04 
1.18E-05 
7.15E-05 

~ 
0 

~t!! 
~~ 
t:x, '° -I 
~ 
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Table A-2.6. Results of Air Monitoring (pCi/m3) 
Location N963 

Radionuclide 

Sr-90 max 
min 
avg 

Cs-137 max 
min 
avg 

Pu-239 max 
min 
avg 

U(total) max 
min 
avg 

Result 

l .S0E-02 
l.15E-04 
3.86E-03 

3.Z0E-04 
4.04E-05 
2.43E-04 

2.77E-05 
7.38E-06 
l.56E-05 

l.37E-04 
2.62E-05 
7.llE-05 

1985 
Error 

l.49E-02 

2.71E-04 

Result 

3.23E-04 
7.S0E-05 
2.00E-05 

1.68E-03 
-2.52E-04 
4.23E-04 

1986 
Error 

2.14E-04 

1.73E-03 

Result 

l.07E-04 
9.31E-06 
5.99E-05 

2.37E-04 
-4.12E-04 
-1.15E-04 

1.23E-05 3.82E-05 
4.97E-06 6.38E-06 

1.1sE-os : ij,Wmiwm : mt&FS®t: 2.orn-os 

3.46E-05 
2.77E-05 

1.04E-04 ::a;i~tms; r: s.1$• 1®? 

4.93E-05 
l.67E-06 
3.33E-05 

Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989. 
Negative values indicate concentrations at or near background levels of radioactivity. 
Shaded areas indicate a positive detection, the result is greater than the error. 

1987 1988 1989 
Error Result Error Result Error 

:n fi&Pgf:91 :rn;~m;m~rt 2.58E-05 6.39E-05 
< 3.l0E-05 8.30E-05 9.65E-06 8.24E-05 

8.30E-05 J :~;j:§ts@ :t:: §;49jtig}J 1.75E-05 7.83E-05 

: 6l®!s® :J l[~ogffi : -3.82E-04 5.47E-04 
< 5.00E-05 4.40E-04 l.20E-04 5.55E-04 

5.70E-04 1.00E-04 4.lOE-04 1.Z0E-04 5.55E-04 

:J~gQI;rn$J: JM\4fflm$ : : j{i9ifflt9?:f]j!Yfi~Q~ ? 
< 1.00E-06 l.90E-06 2.Z0E-06 2.28E-06 

2.83E-05 1.60E-05 2.S0E-05 i !lf;ijii,§jQ§,\j tnruie,s(ml 

< -4.60E-06 
< 1.80E-06 

4.43E-05 -l.90E-06 

1.80E-os :::: @@~!IP$ ::t:::::@;ij~iims t 
2.l0E-05 3.77E-06 2.00E-05 
z.90E-06 :1;:!1g;1 :i:;,:;:g\s!ijso$ t 

A dash (-) indicates that radionuclide concentration is less than detectable. The detection limits are as follows: Mn-54 = 2.0E-02, Co-58 = 2.0E-02, Co-60 = 2.0E-02, 
Zn-65 = 4.0E-02, Sr-90 = 5.0E-03, Nb-95 = 3.0E-02, Zr-95 = 3.0E-02, Ru-106 = 1.7E-01, Cs-134 = 2.0E-02, Cs-137 = 2.0E-02, Eu-152 = l.lE-01, Eu-154 = 5.0E-02, 
Eu-155 = 5.0E-02, Pu-238 = 6.0E-04, Pu-239=6.0E-04, and U total= l.0E-02. 
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Average 
Result 

3.13E-03 
4.80E-05 
8.13E-04 

6.56E-04 
1.75E-04 
2.00E-04 

2.81E-05 
4.39E-06 t, 
l.36E-05 0 

t, t!! 
5.77E-05 ~~ 
l .22E-05 t::1:1 \0 
9.83E-05 -I 

~ 
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Table A-2.7. Results of Air Monitoring for 1990 (pCi/m3). 

Location N956 Location N963 

Radionuclide 

Sr-90 

Cs-137 

Pu-239 

U (total) 

Quarter 1 

Quarters 2-4 

Average 

Quarter 1 

Quarters 2-4 

Average 

Quarter 1 

Quarters 2-4 

Average 

Quarter 1 

Quarters 2-4 

Average 

Source: Schmidt et al. 1991 

Result Error 

1.30E-05 5.78E-05 

Result 

9.65E-06 

1.04E-05 

1.00E-05 

3.llE-04 

9.30E-05 

2.02E-04 

Negative values indicated concentrations at or near background levels of radioactivity. 
Shaded areas indicate a positive detection, the result is greater than the error. 

Error 

8.24E-05 

6.lOE-05 

7.17E-05 

4.61E-04 

6.30E-04 

5.46E-04 

The detection limits are as follows: Mn-54 = 2.0E-02, Co-58 = 2.0E-02, Co-60 = 2.0E-02, Zn-65 = 
4.0E-02, Sr-90 = 5.0E-03, Nb-95 = 3.0E-02, Zr-95 = 3.0E-02, Ru-106 = 1.7E-Ol, Cs-134 = 2.0E-02, 
Cs-137 = 2.0E-02, Eu-152 = 1.lE-01, Eu-154 = 5.0E-02, Eu-155 = 5.0E-02, Pu-238 = 6.0E-04, Pu-
239 = 6.0E-04, and U total = 1.0E-02. 
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Table A-2.8. Results of Vegetation Soil Sampling for 1991 (pCi/g). 

Radionuclide 

Be-7 

CePr-144 

Co-60 

Cs-134 

Cs-137 

Eu-154 

Eu-155 

K-40 

Pu-238 

Pu-234/240 

Ru-106 

Sb-125 

Sr-90 

U-234 

U-235 

U-238 

Zn-65 

ZrNb-95 

Source: Schmidt et al. 1991. 

Result 

5.8E+OO 

3.9E-01 

-3.lE-02 

2.9E-02 

-5.4E-02 

-l.SE-01 

-8.0E-01 

2.0E-02 

-3.2E-01 

Location 105 

Error 

8.2E+OO 

1.0E+OO 

9.0E-02 

7.2E-02 

2.2E-01 

l.9E-Ol 

9.lE-01 

1.9E-01 

1.5E+OO 

Negative values indicate concentrations at or near background levels of radioactivity. 
Shaded areas indicate a positive detection, the result is greater than the error. 

Result 

-1.7E+OO 

-2.9E-01 

2.7E-02 

7.9E-04 

-1.6E-03 

1.lE-01 

l.5E-04 

5.6E-01 

7.4E-02 

-1.5E-05 

6.SE-04 

-2.lE-03 

2.4E-01 

8.0E-01 

Location 106 

Error 

1.lE+0l 

1.2E+OO 

7.6E-02 

8.lE-02 

9.0E-02 

9.2E-Ol 

2.lE-01 

: ,:::::::::::~]!~~:::: 
2.7E-03 

2.3E-03 

3.3E-03 

2.6E-01 

1.3E+OO 

The detection limits are as follows: Mn-54=2.0E--02, Co-58=2.0E--02, Co-60=2.0E-02, Zn-65=4.0E--02, Sr-90=5.0E--03 
Nb-95 =3.0E--02, Zr-95 =3.0E--02, Ru-106= 1.7E--Ol, Cs-134 = 2.0E--02, Cs-137 =2.0E-02, Eu-152= 1.2E-Ol, Eu-154=5.0E--02, 
Eu-155 =5.0E--02, Pu-238=6.0E--04, Pu-239 = 6.0E--04, and U total = 1.0E--02. 
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Radionuclide 

Be-7 

CePr-144 

Co-60 

Cs-134 

Cs-137 

> N 
i-3 

I 
\0 Eu-154 
Pl 

Eu-155 

K-40 

Pu-238 

Pu-234/240 
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Table A-2.9. Results of Air Monitoring for 1991 (pCi/m3). 

Quarters 1-2 
Quarters 3-4 
Average 

Quarters 1-2 
Quarters 3-4 
Average 

Quarters 1-2 
Quarters 3-4 
Average 

Quarters 1-2 
Quarters 3-4 
Average 

Quarters 1-2 
Quarters 3-4 
Average 

Quarters 1-2 
Quarters 3-4 
Average 

Quarters 1-2 
Quarters 3-4 
Average 

Quarters 1-2 
Quarters 3-4 
Average 

Quarters 1-2 
Quarters 3-4 
Average 

Quarters 1-2 
Quarters 3-4 
Average 

Result 

II 
1.SE-03 

-4.lE-04 
5.6E-04 

O.OE+OO 
1.4E-04 
6.SE-05 

8.3E-04 
-l.9E-04 
-8.SE-05 

2.2E-04 

i;~i, 
~i!!Wf 
-3.7E-04 
3 .lE-04 
-3 .0E-05 

-4.2E-04 
-1.7E-04 
-3.0E-04 

2.0E-03 

l t(~ 
2.SE-03 

2.lE-08 
4.0E-07 
2.lE-07 

~II• UP.I@.$ 

Location N959 

Error 

11~1 i:;;urm 
2.9E-03 
2.lE-03 
2.SE-03 

3.0E-04 
1.7E-04 
6.SE-05 

2.7E-04 
2.SE-04 
2.6E-04 

2.6E-04 

1:/lffil 
e!! im 
1.0E-03 
6.4E-04 
8.3E-04 

5.lE-04 
4.6E-04 
4.SE-04 

2.7E-03 

i:;11:~ 
2.9E-03 

2.9E-07 
4.9E-07 
3.9E-07 

!Ml!~ 

Ill• 

Result 

5.SE-02 

f:\g nmimi 
5.3E-04 

Location N963 

tf::i~~ 
-1.0E-03 

-1.2E-04 
5.9E-05 
-2.SE-05 

-1.SE-04 
-1.2E-04 
-1.4E-04 

ft~f!pj 
6.SE-05 
-8.9E-05 

-3.SE-05 
3.4E-05 
-2.3E-06 

5.SE-05 
5.2E-05 
5.SE-05 

!i:!rfflffl 

ti•~ 
ii• i:ii l ~ 

II 
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Error 

7.0E-02 

;~m;~ 
f f:g 
2.2E-03 

f!I! 
3.3E-04 
1.9E-04 
2.6E-04 

2.3E-04 
2.3E-04 
2.3E-04 

!fl!wJ 
2.2E-04 
2.0E-04 

6.6E-04 
5.3E-04 
5.9E-04 

3.l E-04 
4.SE-04 
3.SE-04 

!~II 
!1~ l 
i~,e 
tr• 
Ulll~ 

I• 

8 
~ t!! 
~~ 
b:I \0 -I 
~ 

7 



> N 
--3 

I 
\0 
O" 

Radionuclide 

Ru-106 

Sb-125 

Sr-90 

U-234 

U-235 

U-238 

Zn-65 

ZrNb-95 

Source: Schmidt et al. 1991. 

) 

Table A-2.9. Results of Air Monitoring for 1991 (pCi/m3). 

Quarters 1-2 
Quarters 3-4 
Average 

Quarters 1-2 
Quarters 3-4 
Average 

Quarters 1-2 
Quarters 3-4 
Average 

Quarters 1-2 
Quarters 3-4 
Average 

Quarters 1-2 
Quarters 3-4 
Average 

Quarters 1-2 
Quarters 3-4 
Average 

Quarters 1-2 
Quarters 3-4 
Average 

Quarters 1-2 
Quarters 3-4 
Average 

Result 

-2.2E-03 
3.4E-04 
-9.2E-04 

O.OE+OO 
2.SE-04 
1.4E-04 

II 
II 
8.4E-07 
7.0E-07 
7.7E-07 

tmt$! 

~~i• 
-1.9E-04 
-2.6E-04 
-2.2E-04 

1.6E-03 

:;i~ 
l.SE-03 

Location N959 

Error 

2.SE-03 
2.2E-06 
2.SE-03 

6.9E-04 
5.lE-04 
6.4E-04 

i~,1~ 
3A6:;o4 
isiiit 
t:M!Ni 
2:166©6 
iiiB 
1.0E-06 . 
7.3E-07 
8.SE-07 

M!!lffi 
2:(16©6 
~j.i& 
7.7E-04 
6.SE-04 
7. lE-04 

4.2E-03 

111,m 
3.0E-03 

Negative values indicated concentrations at or near background levels of radioactivity. 
Shaded areas indicate a positive detection, the result is greater than the error. 
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Location N963 

Result 

-3.4E-04 
-6.lE-04 
-4.SE-04 

1.6E-04 
-3 .0E-04 
-7. lE-05 

-5.4E-06 

11111 
,.:-:•:no;,,, .. ~ 
tl~mwt 
( \@¥ffi. 
,-;:t,$® 
1.4E-06 
-1.3E-07 
6. lE-07 

ti 
4.0E-04 
-1.2E-04 
1.4E-04 

3.9E-03 
l .2E-03 
2.SE-03 

Page 2 of 2 

Error 

2.4E-03 
2.lE-03 
2.3E-03 

5.6E-04 
5.6E-04 
5.6E-04 

2.lE-05 

I• 
J.='IS.~ ..... ~· .. : .... :::.-: .. : 
L'9.E4)6 

iw.iB 
2.7E-06 
1.4E-07 
1.4E-06 

f l~ 

I• 
4.6E-04 
5.3E-04 
5.0E-04 

3.9E-03 
l.SE-03 
2.7E-03 
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