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TPLANTSOURCEAAMSEXECUTIVESUMMARY 

This report presents the results of an aggregate area management study (AAMS) for the 
T Plant Aggregate Area in the 200 Areas of the U.S. Department of Energy (DOE) Hanford 
Site in Washington State. This scoping level study provides the basis for initiating Remedial 

£~==f~Tu~~S) 
uiider.RCRA:···· This report also integrates select RCRA treatment, storage or disposal (TSD) 
closure activities· with CERCLA and RCRA past practice investigations. 

Through the experience gained to date on developing work plans, closure plans and 
permit applications at the Hanford Site, the parties to the Hanford Federal Facility Agreement 
and Consent Order (Tri-Party Agreement) have recognized that all past practice 
investigations must be managed and implemented under one characterization and remediation 
strategy, regardless of the regulatory agency lead (as defined in the Tri-Party Agreement). 
In particular, the parties have identified a need for greater efficiency over the existing RI/FS 
and RFI/CMS investigative approaches, and have determined that, to expedite the ultimate 
goal of cleanup, much more emphasis needs to be placed on initiating and completing waste 
site cleanup through interim measures. 

This streamlined approach is described and justified in The Hanford Federal Facility 
Agreement and Consent Order Change Package, dated May 16, 1991 (Ecology et al. 1991). 
To implement this approach, the three parties have developed the Hanford Site Past-Practice 
Strategy (DOFJRL 1992ij) for streamlining the past practice remedial action process. This 
strategy provides new concepts for: 

• Accelerating decision-making by maximizing the use of existing data consistent 
with data quality objectives -fl 

• Undertaking expedited response actions -jl)md/or interim remedial measures 
tu.l{JJ, as appropriate, to either remove .threats" to human health and welfare and 
tbe .. e.iivironment, or to reduce risk by reducing toxicity, mobility, or volume of 
contaminants. 

The Hanford Site Past-Practice Strategy (DOFJRL 19921) describes the concepts and 
framework for the RI/FS (or RFI/CMS) process in a manner that has a bias-for-action 
through optimizing the use of interim remedial actions, culminating with decisions on final 
remedies on both an operable-unit and aggregate-area scale. The strategy focuses on 
reaching early decisions to initiate and complete cleanup projects, maximizing the use of 
existing data, coupled with focused short time-frame investigations, where necessary. As 
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1 more data become available on contamination problems and associated risks, the details of 
2 the longer term investigations and studies will be better defined. 
3 
4 The strategy includes three paths for interim decision-making and a final remedy-
5 selection process for the operable unit that incorporates the three paths and integrates sites 
6 not addressed in those paths. The three paths for interim decision-making include the 
7 e,cpeditea reSJ}Onse aeaon (ERA) , interim remeaifll measure (IRM) ~ l::~ ~land limited 
8 field investigation (LFI) paths. The strategy requires that aggregate-·a:cea·· ·maiiagement study 
9 reports (AAMSRs) be prepared to provide an evaluation of existing site data to support initial 
10 path decisions. This AAMSR is one of ten reports that will be prepared for each of the ten 
11 aggregate areas defined in the 200 Areas. 
12 
13 The near-term past practice strategy for the 200 Areas provides for ERAs, IRMs, and 
14~ LFis for individual waste management units, waste management unit groups and groundwater 
15 plumes, and recommends separate source and groundwater operable units. Initial site-
16 specific recommendations for each of the waste management units within the T Plant 
17, Aggregate Area are provided in the report. The goal of this initial focus is to establish 
18 whether interim Femedial measuFes 113.i:::are justified. Waste management units identified as 
1 " candidate ERAs in Section 9. 0 of tlitt AAMS will be further evaluated following the Site 
20 Selection Process for Expedited Response Actions at the Hanford Site (WHC MR 0290) 

21 Ie1iffii~?i::::i:ll!l· 
22 
23 While these elements may mitigate specific contamination problems through interim 
24 , actions, the process of final remedy selection must be completed for the operable unit or 
25 aggregate area to reach closure. The aggregation of information obtained from the LFis and 
26 interim actions may be sufficient to perform the cumulative risk assessment and to define the 
27 final remedy for the operable unit or aggregate area. If the data are not sufficient, additional 
28 investigations and studies will be performed to the extent necessary to support final remedy 
29 selection. These investigations would be performed within the framework and process 
30 defined for RI/FS programs. 
31 
32 Several integration issues exist that are generic to the overall past practice process for 
33 the 200 Areas and include the following: 
34 
35 Future Work Plan Scope. Although the current practice for implementing RI/FS 
36 (RFI/CMS) activities is through operable unit based work plans, individual LFI/IRMs 
37 may be more efficiently implemented using LFI/IRM-specific work plans. 
38 
39 Groundwater Operable Units. A general strategy recommended for the 200 Areas is 
40 to define separate operable units for groundwater affected by 200 Areas source terms. 
41 This requires that groundwater be removed from the scope of existing source operable 
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units and new groundwater-specific operable units be established. Recommendations 
for groundwater operable units will be developed in the groundwater AAMSRs. 

Work Plan Prioritization. Although priorities are established in the AAMSR for 
operable units within the aggregate area, priorities between aggregate areas have yet to 
be established. The integration of priorities at the 200 Areas level is considered a 
prerequisite for establishing a schedule for past practice activities in the 200 Area. 

It is intended that these integration issues be resolved following the completion of all 
ten AAMSRs (Draft A) scheduled for September 1992. Resolution of these issues will be 

-.rmti;imm••~i~.:ii.lma1i111111ad DOE. 
Following resolution of these issues a schedule for past practice activities in the 200 Areas 
will be prepared. 

Background, environmental setting, and known contamination data are provided in 
Sections 2.0, 3.0, and 4.1. This information provides the basis for development of the 
preliminary conceptual model in Section 4.2 and for assessing health and environmental 

~<:>~~~~}n Section 5. 0. Preliminary Dli• 1:::i1::~gf;ili1::nBm::-mmm 
(llm)!!jARARs (Section 6.0) and preliminary remedial action technologies (Section 7.0) 
are °aiso··developed based on this data. Section 8.0, provides a discussion of the J.l.11:@i.i:eata 
(ltlflttty objeea..•es. Data needs identified in Section 8.0 are based on data gaps determined 
during the development of the conceptual model, human health and environmental concerns, 
ARARs, and remedial action technologies. Recommendations in Section 9.0 are developed 
using all the information provided in the sections which precede it. 

The Hanford Site, operated by the DOE, occupies about 1,450 km2 (560 mi2) of the 
southeastern part of Washington north of the confluence of the Yakima and Columbia Rivers. 
The Hanford Site was established in 1943 to produce plutonium for nuclear weapons using 
production reactors and chemical processing plants. The T Plant Aggregate Area is located 
within the 200 West Area, near the middle of the Hanford Site. There are seven operable 
units within the T Plant Aggregate Area. Two of those operable units are associated with the 
Single-Shell Tank Farms. 

The T Plant Aggregate Area contains Jili':[a lsfge ve:rieey of waste disposal and storage 

wastes were stored in underground single-shell tanks. Low-level wastes such as cooling and 
condensate water were allowed to infiltrate into the ground through cribs, ditches, and open 
ponds. Based on construction, purpose, or origin, the T Plant Aggregate Area waste 
management units fall into one of ten subgroups as follows: 
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• 0 llf]fflitlfffiJ:::-1\~I:iml!IPlants, Buildings and Storage Areas 

• 49-:ll:JTanks and Vaults 

• 16 Cribs and Drains 

• 2 Reverse Wells 

• 22 Ponds, Ditches and Trenches 

• 6 Septic Tanks and Associated Drain Fields 

• -14-illITransfer Facilities, Diversion Boxes and Pipelines 

• 1 Basin 

• 5 Burial Sites 

• 40 ~ ::;unplanned Releases. 

Detailed descriptions of these waste management units are provided in Section 2.3. 

There are several ongoing programs that affect buildings and waste management units 
in the T Plant Aggregate Area (Section 2.7). These programs include RCRA, the Hanford 
Dllffi~~ iiMliJl{~ JiJllil:::- Sttff)lus Faeiliaes Pfegmm, the Radiation 
Area Remedial Action (RARA) Program, the H&Bfefd Site Single-Shell Tank l~I 
ProgramjjJj($,$,l~I, and the Defense Waste Management Program. Se-.•eftty one··1.§.Yinl:f~ 
units (pnmaniy .. 'single-shell tanks and associated transfer facilities) fall completeiy .. withm .. the 
scope of one of these programs and, therefore, recommendations on these units will be made 
by the respective programs rather than in this AAMSI,. An additional ten ;~ ffl~~t waste 
management units will be partially addressed by an ongoing program in adiliti.ciii. to the 
actions recommended in the T Plant AAMSR. 

•:•:•:•:• 

Discussions of surface hydrology and geology are provided on a regional, Hanford 
Site, and aggregate area basis in Section 3.0. The interpretation is based on a limited 
number of wells and this limitation does not support a detailed delineation of waste 
management unit specific features. The section also describes the flora and fauna, land use, 
water use, and human resources of the 200 West Area and vicinity. Groundwater of the 200 
West Area is described in detail in. a separate lmflfltGroundwater AAMSR. 

A preliminary site conceptual model is presented in Section 4.0. Section 4.1 presents 
the chemical and radiological data that are available for the different media types (including 
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surface soil, vadose zone soil, air, surface water and biota) and site-specific data for each 
waste management unit and unplanned release. 

A preliminary assessment of potential impacts to human health and the environment is 
presented in Section 4.2. This assessment includes a discussion of release mechanisms, 
potential transport pathways, and a preliminary conceptual model of human ili:11)~£iJ. 
exposure based on these pathways. Physical, radiological, and toxicologicai diaracteristfos 
of the known and suspected contaminants at the aggregate area are also discussed. 

Health and environmental concerns are presented in Section 5.0. The preliminary 
qualitative evaluation of potential human health concerns is intended to provide input to the 
waste management unit recommendation process. The evaluation includes Jl) an 
identification of contaminants of potential concern for each exposure pathway that is likely to 
occur within the ~lt fPlant Aggregate Area, (2) identification of exposure pathways 
applicable to individual waste management uiiitsi and (3) estimates of relative hazard based 
on four available indicators of risk; the CERCLA Hai.ant Ranking System (HRS) and 
modified HRS (mHRS), surface radiation survey data, and Westinghouse Environmental 
Protection Group site scoring. 

Potentially &f)l)l:ie&ele er relevftftt ll:fttl &f)l)fOJ)ri&te requiremeBts (ARARs) ii:Bm///to be 
used in developing and assessing various remedial action alternatives at the T Plant · · · 
Aggregate Area are discussed in Section 6.0. Specific potential requirements pertaining to 
hazardous and radiological waste management, remediation of contaminated soils, surface 
water protection, and air quality are discussed. 

Preliminary remedial action technologies are presented in Section 7.0. The process 
includes identification of remedial action objectives (RAOs), determination of general 
response actions, and identification of specific process options associated with each option 
type. The process options are screened based on their effectiveness, implementability and 
cost. The screened process options are combined into alternatives and the alternatives are 
described. 

Data quality is addressed in Section 8.0. Identification of chemical and radiological 
constituents associated with the units and their concentrations, with a view to determine the 
contaminants of concern and their action levels, is a major requirement to execute the 
Hanford Site Past-Practice Strategy. There was found to be a limited amount of data in this 
regard. The section provides a summary of data needs identified for each of the waste 
management units in the T Plant Aggregate Area. The data needs provide the basis for 
development of detailed 6ftffl qtlftlity 0ejeetF1es - /;in subsequent work plans. 

Section 9. 0 provides management recommendations for the T Plant Aggregate Area 
based on the Hanford Site Past-Practice Strategy. Criteria for selecting appropriate Hanford 
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Site Past-Practice Strategy paths (ERA, IRM, and final remedy selection) for individual 
waste management units and unplanned releases in the T Plant Aggregate Area are developed 
in Section 9 .1. As a result of the data evaluation process, no waste management uniti were 
recommended for an ERA, B&-'Ji}units were recommended for IRMs, ~$.l?units were 
recommended for LFis which could lead to IRMs;, and ~l:l}units were recommended for 
final B.IJremedy selection. A discussion of the data evaluation process is provided in Section 

~1~1Bli1~1B::§iii:- iif!'~~~t!!!::!!~~ 
sssessmeftt of eaeh ue:it. Table ES-2 provides the decision matrix patterns each unit followed 
in reaching the recommendation. Recommendations for redefining operable unit boundaries 
and prioritizing operable units for work plan development are provided in Section 9. 3. All 
recommendations for future characterization needs will be more fully developed and 
implemented through work plans. Sections 9.4 and 9.5 provide recommendations for 
focused feasibility 8fttl treat&bility srudie~::::§ffl9i/l:l& I JilJ.]- ::l!§!if!f: respectively. 
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Table ES-1. Summary of the Results of Data Evaluation Process Assessment. 

Waste Management Unit or 
Unplanned Release Site 

216-T-6 Crib 

216-T-7TF Crib and Tile 
Field 

216-T-8 Crib 

216-T-18 Crib 

216-T-19TF Crib and Tile 
Field 

216-T-26 Crib 

216-T-27 Crib 

216-T-28 Crib 

216-T-29 Crib 

216-T-31 French Drain 

216-T-32 Crib 

216-T-33 Crib 

216-T-34 Crib 

216-T-35 Crib 

216-T-36 Crib 

WHC(f PLANT)/8-3 l-92/03189T 

Operable ERA 
Unit 

200-TP-3 

200-TP-1 

200-TP-4 

200-TP-4 

200-TP-2 

200-TP-2 

200-TP-2 

200-TP-2 

200-TP-4 

200-TP-2 

200-TP-1 

200-TP-4 

200-TP-4 

200-TP-4 

200-TP-1 

IRM LFI RA RI OPS 

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 
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Remarks 

RARA - cave-in potential 

RARA - cave-in potential 

RARA - cave-in potential 

~ 
0 

RARA - cave-in potential t::J ~ 
g,~ 

I 

to \0 ..... 
I 

O'I ..... 

Exhumed 

RARA - cave-in potential 
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Table ES-1. Summary of the Results of Data Evaluation Process Assessment. 

Waste ManageIQent Unit or 
Unplanned Release Site 

216-W-LWC Crib 

216-T-4A Pond 

216-T-4B Pond 

216-T-1 Ditch 

216-T-4-lD Ditch 

216-T-4-2 Ditch 

200-W Powerhouse Pond 

216-T-5 Trench 

216-T-9 Trench 

216-T-10 Trench 

216-T-ll Trench 

216-T-12 Trench 

216-T-13 Trench 

216-T-14 Trench 

WHC(f PLANT)/8-3 l-92/03 l 89T 

Operable ERA 
Unit 

200-SS-2 

200-TP-3 

200-TP-3 

200-TP-4 

200-TP-3 

200-TP-3 

200-TP-2 

200-TP-1 

200-TP-4 

200-TP-4 

200-TP-4 

200-TP-3 

200-TP-2 

200-TP-3 

IRM LFI RA RI OPS 

X X X 

X 

X 

X X 

X X 

X X X 

X 

X X 

X X 

X 

X 

X X 

X 

X X 
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Remarks 

WMP Active - closed by 
6/95 

Active - close by 6/95 

Active - close by 6/95 

WMP Active - close by 
6/95 

Active - close by 6/95 

Exhumed 

Exhumed 

Exhumed 

t1 
0 

t1 trJ 
~ -
~~ 

I 

to '° 1--' 
I 
0\ 
1--' 



Table ES-1. Summary of the Results of Data Evaluation Process Assessment. Page 3 of 5 

Waste Management Unit or Operable ERA IRM LFI RA RI OPS Remarks 
Unplanned Release Site Unit 

216-T-15 Trench 200-TP-3 X X 

216-T-16 Trench 200-TP-3 X X 

216-T-17 Trench 200-TP-3 X X 

216-T-20 Trench 200-TP-2 X X 

216-T-21 Trench 200-TP-1 X X 

216-T-22 Trench 200-TP-1 X X 

216-T-23 Trench 200-TP-1 X X 

216-T-24 Trench 200-TP-1 X X \::1 
0 

~ 216-T-25 Trench 200-TP-1 X X \:1~ 
1-:3 ~~ I ..... I 
(") t:::c \0 ..... 

2607-Wl Septic Tanlc 200-SS-2 X I 
0\ ..... 

2607-W2 Septic Tanlc 200-SS-2 X Active 

2607-W3 Septic Tanlc 200-TP-4 X Active 

200-W Burning Pit 200-SS-2 X 

WHC(f PLANT)/8-31-92/03189T 
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Table FS-1. Summary of the Results of Data Evaluation Process Assessment. Page 4 of 5 

Waste Management Unit or Operable ERA IRM LFI RA RI OPS Remarks 
Unplanned Release Site Unit 

200-W Powerhouse Ash Pit 200-SS-2 -- -- -- -- X -- Active 

218-W-8 Burial Ground 200-TP-4 -- -- -- -- X X RARA cave-in potential j 

• 

UN-200-W-2 200-TP-4 -- -- -- -- X --
UN-200-W-3 200-TP-4 -- -- -- -- X --
UN-200-W-4 200-TP-4 -- -- -- -- X --
UN-200-W-8 200-TP-4 -- -- -- -- X --

UN-200-W-14 200-TP-2 -- -- -- -- X --
UN-200-W-27 200-TP-4 -- -- -- -- X --
UN-200-W-29 200-TP-2 -- -- -- -- X --
UN-200-W-58 200-TP-4 - -- -- -- X --
UN-200-W-63 200-TP-3 -- -- -- -- X -- Exhumed/covered 

UN-200-W-65 200-TP-4 -- -- -- -- X -- 11 

UN-200-W-67 200-TP-4 -- -- -- -- X -- I 

UN-200-W-73 200-TP-4 -- -- -- -- X --
UN-200-W-77 200-TP-4 - -- -- X -- -- Exhumed 

UN-200-W-85 200-TP-4 -- -- -- X -- -- Exhumed 

UN-200-W-88 200-SS-2 -- -- -- X -- -- Exhumed 

UN-200-W-98 200-TP-4 -- -- -- -- X --
I 
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Table ES-1. Summary of the Results of Data Evaluation Process Assessment. 

Waste Management Unit or Operable ERA IRM 
Unplanned Release Site Unit 

UN-200-W-99 200-TP-2 --
UN-200-W-102 200-TP-4 --
UN-200-W-135 200-TP-2 --

Notes: ERA- Expediated Response Action 
IRM- Interim Remedial Measure 
LFI- Limited Field Investigation 
OPS- Operational Programs 
RA- Risk Assessment 
RARA- Radiation Area Remedial Action Program 
RI- Remedial Investigation/Feasibility Study 
WMP- Waste Management Program 

WHC(TPLANT)/8-31-92/03189T 

--
--
--

LFI RA RI OPS 

-- -- X --
-- -- X --

-- -- X --
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Remarks 

I 
I 

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

216-T-6 Crib y y y y y y N y N"' N y 

216-T-ITF Crib and Tile Field y y y y y y N y y N y 

216-T-8 Crib y y y y y y N y y N y 

216-T-18 Crib y y N N"' N y 
tj 

216-T-19TF Crib and Tile Field y y y y y y N y y N y 0 
~ tj ~ 

~~ ~ 216-T-26 Crib y y N y N y 
I 

N I 

i:.i 216-T-27 Crib y y N y N y tc \0 ,_. 
I 

216-T-28 Crib y y N y N y 0\ ,_. 

219-T-29 Crib y y N yaJ N 

216-T-31 French Drain N N y 

216-T-32 Crib y y y y y y N y Na1 N y 

216-T-33 Crib y y N y N y 

216-T-34 Crib y y N y N y 

216-T-35 Crib y y N y N y 

216-T-36 Crib y y N y N y 

216-W-LWC Crib y y y y y y N y y N y 

WHC(f PLANT)/8-31-92/03189T 
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Table ES-2. T Plant Aggregate Area Data Evaluation Decision Matrix. Page 2 of 4 

Ll'I PINAL 
ERA EVALUATION PATIi IRM EVALUATION PATIi PATIi ltEMl!DY 

Waste No 

Management -Unit 
bu ERA T_,,oology - Opw.....i lfiaJ, Do<a c.-q c.u... Do<a ,_ ... _, .,.._,, O,.mtyt c~., Aw.ilablet c.-q-, fn>cn-? Priorityt ~' 

__ , 
Do<at ~' 

:/:.':'::': - ~.· - :!: :::\IJ;J[!It[J:::::::::I:li:i::ti :::::::t:: > ,,, :r::::::J:::: 
216-T-2 Reverse Well y y N - - - - - y N - N N 

216-T-3 Reverse Well y y N - - - - - y N - N N - . ·.·.·.•. - mrnit1lJJ;ft ... · . :: :: :: :[: iii I: !l : 
216-T-4A Pond y y N - - - - - N - - - N 

216-T-4B Pond y y y y N - - - N - - - N 

216-T-l Ditch y y y y N - - - y N - y -

216-T-4-ID Ditch y y N - - - - - N" N - y -

216-T-4-2 Ditch y y y y y y N y y N - y -

200-W Powerhouse Pond N - - . . . . . N . . . N 

216-T-5 Trench y y N . . . . . N" N . y . 

216-T-9 Trench y y N . . . . . N" N . y . 

216-T-10 Trench N . . . . . - . N . . . N 

216-T-11 Trench N . . . . . . . N . . . N 

216-T-12 Trench y y N . . . . . y N . y . 

216-T-13 Trench N . . . . . . . N . . . N 

216-T-14 Trench y y N . . . . . y N . y . 

216-T-15 Trench y y N . . . . . y N . y . 

216-T-16 Trench y y N . . . . . y N . y . 

216-T-17 Trench y y N . . . . . y N . y . 

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

LI'! PINAL 
l!RA EVALUATION PATI! IRM EVALUATION PATI! PATI! REMEDY 

Waste No 

Management -Unit 
huHRA Todoooioa - Op,ntioal lti,I, x- c-.., co11 .. x-
J..ti6acff Roi.NI ~yl o---,., CCMDNtntioaf Awilohlol C-..,.-1 Prop.a,! Priority! Ad,q,alol 

_, X-1 Ad,q.1.1 

216-T-20 Trench y y N N"' N y 

216-T-21 Trench y y N N" N y 

216-T-22 Trench y y N N"' N y 

216-T-23 Trench y y N N" N y 

216-T-24 Trench y y N N"' N y 

216-T-25 Trench y y N N" N y 

tj 
0 

~ 
2607-Wl Septic Tank N N N tj t!! 

1--3 2607-W2 Septic Tank N N N s ~ 
I ::t>, 

N 
t:d '° 0 2607-W3 Septic Tank N N N I--' 

I 
O'I 
I--' 

200-W Burning Pit N N 

200-W Powerhouse Ash Pit N N 

WHC(f PLANT)/8-3 l-92/03189T 
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Table F.S-2. T Plant Aggregate Area Data Evaluation Decision Matrix. Page 4 of 4 

LFI FINAL 
ERA EVALUATION PATIi IRM EVALUATION PATIi PATIi REMEDY 

Waste No 

Management -Unit 
huEJlA Todoooloa - Op.,b-1 m,. 0... c- Cdled 0... 
lali6«1! a.i ... , ......_, Qa,uyf ~, A..iJoblal ~I Pr.,..••' Pri<>rilyf Ad,q ... l _, 0...1 ~I 

UN-200-W-3 y y N - - - - - N - - - N 

UN-200-W-4 y y N - - - - - N - - - N 

UN-200-W-8 y y N - - - - - N - - - N . 

UN-200-W-14 y y N - - - - - N - - - N 

-
UN-200-W-27 y y N - - - - , - N - - - N 

.. 
UN-200-W-29 y y N - - - .. - - N - - - N _, 

UN-200-W-58 y y N 
---.;-.--. 

N N - - - - - - - -

UN-200-W-63 N - - - - - - - N - - - y 
. 

IN UN-200-W-65 y y N - - - - - y N - N 
: 

UN-200-W-67 y y N - - - , ~ - N - - - N 

UN-200-W-73 y y N - - - - - N - - - ~ 

UN-200-W-77 N - - - - - - - N - - - ly 

UN-200-W-85 N - - - - - - - N - - - y 

UN-200-W-88 N - - - - - - - N - - - rv 
I 

UN-200-W-98 y y N - - - - - y N - N N 

I 
UN-200-W-99 y y N - - - - - y N - N N 

I 
UN-200-W-102 y y N - - - - - N - - - ~ 

I 
UN-200-W-135 y y N - - - - - N - - - N 

a1 Evaluated as high priority unit because of similarities with high priority units. 
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1.0 INTRODUCTION 

The U.S. Department of Energy (DOE) Hanford Site in Washington State is organized 
into numerically designated operational areas including the 100, 200, 300, 400, 600, and 
1100 Areas (Figure 1-1). The U.S. Environmental Protection Agency (EPA), in November 
1989, included the 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 
T Plant Aggregate Area located in the 200 Areas. The study provides the basis for initiating 
RI/FS under CERCLA or under the Resource Conservation and Recovery Act (RCRA) 
Facility Investigations (RFI) and Corrective Measures Studies (CMS) . This report also 
integrates RCRA treatment, storage; or disposal (TSD) closure activities with CERCLA and 
RCRA past practice investigations. · 

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

1.1 OVERVIEW 

The 200 Areas, located near the center of the Hanford Site, encompasses the 200 West, 
East~ 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 encompasses the 200 Areas and selected 
portions of the 600 Area. The 200 NPL Site 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. Each waste area group is 
further subdivided into one or more operable units based on waste disposal infonnation, 
location, facility type, and other site characteristics. The 200 NPL s$.ite includes a total of 
44 operable units including 20 in the 200 East 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 
group associated waste management units together, so that they could be effectively 
characterized and remediated under one work plan. 
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The Tri-Party Agreement also defines approximately 25 RCRA TSD groups within the 
200 Areas which will be closed or permitted (for operation or postclosure care) in 
accordance with the Washington State Dangerous Waste Regulations (liiiffilB 
iffliiffi~tfflqyif!f:99.i:::!fw AC} 173-303). The TSD facilities are often assodated .. with an 
operabie .. urut ... aiicf'are ... required to be addressed concurrently with past-practice activities under 
the Tri-Party Agreement. 

This AAMS is one of ten studies that will provide the basis for past practice activities 
for operable units in the 200 Areas. In addition, the AAMS will be collectively used in the 
initial development of an area-wide groundwater model, and conduct of an initial site-wide 
risk assessment. Recent changes to the Tri-Party Agreement (F.cology et al. 1991), and the 
Hanford Site Past-Practice Strategy document (DOFJRL 1992j) establish the need and 
provide the framework for conducting AAMS in the 200 Areas. 

1.1.1 Tri-Party Agreement 

The Tri-Party Agreement was developed and signed by representatives from the EPA, 
Ecology, and DOB in May 1989, and revised in 1990 and 1991. The scope of the agreement 
covers all CBRCLA past practice, RCRA past practice, and RCRA TSD activities on the 
Hanford Site. The purpose of the Tri-Party Agreement is to ensure that the environmental 
impacts of past and present activities are investigated and appropriately remediated to protect 
human health and the environment. To accomplish this, the Tri-Party Agreement provides a 
framework and schedule for developing, prioritizing, implementing~: and monitoring 
appropriate response actions. 

The 1991 revision to the Tri-Party Agreement requires that an aggregate area approach 
be implemented in the 200 Areas based on the Hanford Site Past-Practice Strategy _Q)OFJRL 
19921). This strategy requires the conduct of AAMS which are similar in nature to an RI/FS 
scoping study. The Tri-Party Agreement change package (Ecology et al. 1991) specifies that 
10 Aggregate Area Management Study Reports (AAMSR) (major milestone M-27-00) are to 
be prepared for the 200 Areas. Further definition of aggregate areas and the AAMS 
approach is provided in Sections 1.2 and 1.3. 

1.1.2 Hanford Site Pastf'.Practice Strategy 
:,:.: 

The Hanford Site Past-Practice Strategy was developed between Ecology, EPA, and 
DOE to streamline the existing RI/FS and RFI/CMS processes. A primary objective of this 
strategy is to develop a process to meet the statutory requirements and integrate CBRCLA 
RI/FS and RCRA Past 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 
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refines the existing past practice 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 TSO 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 is 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 
refined based upon knowledge gained as work progresses. Whereas the strategy is intended 
to streamline investigatiOQS 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 are 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 proceeds to select an IRM remedy and a focused rm~fflm!::::imlM:::~U:§l 
FS, if needed, to select a remedy 

• Limited field investigation (LFI) path, where minimum site data are needed to 
support IRM or other decisions, and ~ iis--obtained in a less formal manner than 
that needed to support a final Record ····o°fbecision (ROD). Data generated from a 
LFI may be 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. 

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 
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1 aggregate area or associated operable units. If the data are not sufficient, additional 
2 investigations and studies will be performed to the extent necessary to support final remedy 
3 selection. These investigations would be performed within the framework and process 
4 defined for RI/FS or RFI/CMS programs. 
5 
6 
7 1.2 200 NPL SITE AGGREGATE AREA MANAGEMENT STUDY PROGRAM 
8 
9 The overall approach and scope of the 200 Areas AAMS program is based on the Tri-
10 Party Agreement and the Hanford Site Past-Practice Strategy. 
11 
12 
13 1.2.1 Overall Approach 
14 
IS-. As defined in the 1991 revision to the Tri-Party Agreement, the AAMS program for 
16. the 200 Areas consists of conducting a series of ten AAMS for eight source (Figures 1-Ji 
17 ftftd-. 1-4}]J.J.iitJ.!t$) and two groundwater aggregate areas delineated in the 200 E'.ast, Wesi, 
1 and North···:xrea"s':·. Table 1-1 lists the aggregate areas, the type of study~ and associated 
19 operable units. With the exception of 200-IU-6, isolated operable units··associated with the 
20 200 NPL site (Figure 1-5) are not included in the AAMS program. Generally, the quantity 

l of existing information associated with isolated operable units is not considered sufficient to 
22 require study on an aggregate area basis prior to work plan development. Operable unit 200-
23 IU-6 is addressed as part of the B Plant AAMS because of similarities in waste management 
24 units (i.e., ponds). 
26 
26 The eight source AAMS are designed to evaluate source terms on a plant-wide scale. 
27 Source AAMS are conducted for the following aggregate areas (waste area groups) which 
28 , largely correspond to the major processing plants including the following: 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

• U Plant 

• Z Plant 

• S Plant 

• T Plant 

• PUREX 

• B Plant 

• Semi-Works 
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The groundwater beneath the 200 Areas is investigated under two groundwater AAMS 
on an B ti~g~:::~..rea wide scale (i.e., 200 West and 200 East Areas). Groundwater 
aggregate areas were delineated to encompass the geography necessary to define and 
understand the local hydrologic regime, and the distribution, migration;. and interaction of 
contaminants emanating from source terms. The groundwater aggregate areas are considered 
an appropriate scale for developing conceptual and numerical groundwater models. 

The U.S. Department of Energy, Richland Field Office (DOE/RL) functions as the 
"lead agency" 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 Site 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 al. (19~ii) and duplicated in Table 1-1. All AAMSR are submitted as Secondary 
Documents which are defined in the Tri-Party Agreement as informational documents. 

1.2.2 Process Overview 

Each AAMS consists of three steps: (1) the analysis of existing data and formulation 
of a preliminary conceptual model, (2) identification of data needs and evaluation of remedial 
technologies, and (3) conduct of limited field characterization activities. Steps 1 and 2 are 
components of an AAMSR. Step 3 is a parallel effort for which separate reports will be 
produced. 

The first and primary task of the AAMS investigation process involves the search, 
compilation; and evaluation of existing data. Information collected for these purposes 
includes the· following: 

• Facility and process descriptions and operational histories for waste sources 

• Waste disposal records defining dates of disposal, waste types, and waste 
quantities 

• Sampling events of waste effluents and mf:l!i\'Ceffeeted media 

• Site conditions including the site physiography, geology, hydrology, meteorology, 
ecology, demography, and archaeology 
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• Environmental monitoring data for affected media including air, surface water, 
sediment, soil, groundwater~: and biota. 

Collectively this information is used to identify contaminants of concern, !&{determine 
the scope of future characterization efforts, and to develop a preliminary conceptual model of 
the aggregate area. Although data collection objectives are similar, the types of information 
collected 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 are initially prepared to 
summarize facility information. These reports describe individual waste 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 reports is 
summarized in the AAMSR. Other topical reports are used as sources of information in the 
AAMSR. These reports are as follows: 

• T Plant Geologic and Geophysics Data Package 

• Z Plant Geologic and Geophysics Data Package 

• U Plant Geologic and Geophysics Data Package 

• S Plant Geologic and Geophysics Data Package 

• PUREX Geologic and Geophysics Data Package 

• B Plant Geologic and Geophysics Data Package 

• 200 Ngfll Geologic and Geophysics Data Package 

• Semiworks Geologic and Geophysics Data Package 

• Hydrologic Model for the 200 West Groundwater Aggregate Area 

• Hydrologic Model for the 200 East Groundwater Aggregate Area 

• Unconfined Aquifer Hydrologic Test Data Package for the 200 West 
Groundwater Aggregate Area 
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• Unconfined Aquifer Hydrologic Test Data Package for the 200 East Groundwater 
Aggregate Area 

• Confined Aquifer Hydrologic Test Data Package for the 200 Groundwater 
Aggregate Area Management Studies 

• Groundwater Field Characterization Report 

• 200 West Area Borehole Geophysics Field Characterization 

• 200 F.ast Area Borehole Geophysics Field Characterization} 

The general scope of the topical reports related to this AAMSR is described in Section 8. 0. 

Information on waste sources, pathways, and receptors is used to develop a preliminary 
conceptual model of the aggregate area. In the preliminary conceptual model; the release 
mechanisms and transport pathways are identified. If the conceptual understanding of the 
site is considered inadequate, limited field characterization activities can be undertaken as 
part of the study. Field P:~~u.lUsc£eeliiBg activities occurring in parallel with and as 
part of the AAMS proces•s','"Iiiciude'ihe"''Joilowing: 

• Expanded groundwater monitoring programs (non Contract Laboratory Program 
{§lllJ) 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 are selected based on a review of existing environmental 
data which will be is undertaken early in the AAMS process. Field characterization results 
will be presented later in topical reports. 

After the preliminary conceptual model is developed, health and environmental 
concerns are identified. The purpose of this determination is to provide one basis for 
determining recommendations and prioritization for subsequent actions at waste management 
units. Potential applicable or relevant and appropriate requirements (ARARs) and potential 
remedial technologies are identified. In cases where the existing information is sufficient, 
the Hanford Site Past-Practice Strategy allows for a focused FS or CMS to be initiated prior 
to the completion of the study. 
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Data needs are identified by evaluating the sufficiency of existing data and by 
determining what additional data are necessary to adequately characterize the aggregate area, 
refine the preliminary conceptual model and potential ARARs, and/or narrow the range of 
remedial alternatives. Determinations are 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 are identified, data quality objectives (DQO) establishedi, and 
data priorities set. 

Each AAMSR results in management recommendations for the aggregate area inclnding 
the following: 

• The need for ERA, IRM, and LFI or whether to lmm.rnfeatte: in the final 
remedy selection path ........................... ·.·. 

• 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-:-

• Identification of waste management units addressed entirely under other 
operational programs( 

;.:.: 

The waste management units recommended for ERA, IRM, or LFI actions are 
considered higher priority units that require rapid response. Lower priority waste 
management units will generally follow the conventional process for RI/FS . In spite of this 
distinction in the priority of sites, RI/FS activities will be conducted for all the waste 
management units. In the case of the higher priority waste management units, rapid response 
operations will be followed by conventional RI/FS activities, although these activities may be 
modified because of knowledge gained through the remediation activities. In the case of the 
lower priority waste management units, an area-wide RI/FS will be prepared which 
encompasses these ~1-

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. An RI/FS work plan 
(which may be limited to LFI activities) will be developed and executed. The background 
information normally required to support the preparation of a work plan (e.g ., site 
description, conceptual model, DQO, etc.) is developed in the AAMSR. The future work 
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plans will reference information from the AAMSR. They will also include the rationale for 
sampling and analysis, will present detailed, unit-specific DQ~, and will further develop 
physical site models as the data allows. In some cases, there niay be insufficient data to 
support any further analysis than is provided in the AAMSR, so an added level of detail in 
the work plan may not be feasible. 

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 characteriz.ation work to support the Hanford Site 
Past-Practice Strategy decision-making 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 and focused RI/FS. 
Deliverables for an AAMS consist of the AAMSR and hUealth and 5$.afety, pl>,toject 
mfflanagement, and m'tl!iffi!;l~ iim§!!:::lleil1::::R111:::oata fflB:B&gemeet pglans. 

Specific objectives of the AAMS include the following: 

• Assemble and interpret existing data including operational and environmental data 

• Describe site conditions 

• Conduct limited new site characteriz.ation work if data or interpretation 
uncertainty could be reduced by the work (results from this work may not be 
available for the AAMSR, but will be included in subsequent topical reports}:-

• Develop a preliminary conceptual model 

• Identify contaminants of concern, and their distribution 

• Identify potential ARARs 

• Define pre1iminary remedial action objectives, screen potential remedial 
technologies, and if possible provide recommendations for focused FS 

• Recommend treatability studies to support the evaluation of remedial action 
alternatives 
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Define data needs, establish general DQOJ] and set data priorities 

Provide recommendations for ERA, IRM, LFI or other actions 

Redefine and prioritize, as data allow, operable unit boundaries 

Define and prioritize, as data allow, work plan and other past practice activities 
with emphasis on supporting early cleanup actions and records of decisions 

Integrate RCRA TSO closure activities with past practice activities . 

Information on single-shell and double-shell tanks is presented in Sections 2.0 and 4.0 
o.ffsfilect&J[[:-. The AAMSR is not intended to address remediation related to the 
: -: •:•:•:•:❖:•:•:•:•:•:•:❖:❖:•:•:•:•:-:-:-:,:-:.;.:.;,:-:-:-:-:-:,;,;.;,;,:,:-:-:•:•:•:-:-:-:-:-:-:•:• 

tanks. Nonetheless, the tank information is presented because known and suspected releases 
from the tanks may influence the interpretation of contamination data at nearby waste 
management units. Information on other facilities and buildings is also presented for this 
same reason. However because these structures are addressed by other programs, the 
AAMSR does not include recommendations for further action at these structures. 

Depending on whether an aggregate area is a source or groundwater aggregate area, the 
scope of the AAMS will-varies. 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 AAMSR 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 
geohydrologic conditions and contain detailed information regarding the local geohydrology 
on an area-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 is performed in parallel with 
preparation of the AAMS report. To help ensure that data collected are of sufficient quality 

iiiialliiii~;~::~i~;:i~!~~~L 
QA program plan, WHC-EP-0383 (WHC 1990a) specific to CERCLA RI/FS activities. This 
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QA program plan describes the various plans, procedures, and instructions that will be used 
by Westinghouse Hanford to implement the QA requirements. Standard EPA guidance 
documents such as the rM.111.d{Contract Laboratory Program Statement of Work for Organic 
Ana.lysis (EPA 1988j) wlli'"aEio be followed. 

1.5 ORGANIZATION OF REPORT 

In addition to this introduction, the Ao\MSR consists of the following nine sections and 
appendices: 

• Section 2.0, Facility, Proces~~ 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 
sociological setting including, geology, hydrology, ecology, meteorology, and 
demography. 

• 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 
health and/ or the environment and describes and applies the screening process for 
determining the relative priority of follow-up action at each waste management 
unit. 

• 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. 
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• 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 

• Appendix D: Information Management Overview~ 

. Community relations requirements for the 1,;IY-Plant Aggregate Area can be found in 
the Community Relations Plan for the Han,Jord Federal Facility Agreement and Consent 
Order (Ecology et al. 1989). 

WHC(f PLANT)\8-29-92\03191A 

1-12 



..J 

0 

,,., I 
Hanford 

I Site ~- Boundary 

~ ...., 
\_ 

0 

0 

r- · 
.F ,..., 

.J" 100 B/C 

5 Miles 

5Kilometers 

DOE.JRL-91-61 
Draft B 

r ·-----~1., 
· L . 

L, 
State Hi hwa 24 

Figure 1-1. Hanford Site Map. 

lF-1 

I 
L, 

I 
·7 
I 
I 
I 

t 
N 

Power 
Supp ly 
System 

H9106036.3a 



-"I1 
I 

N 

) 
, 

. ., 7 

Hanford Past Practice RI/FS (RFI/CMS) Process 
The process Is defined as a combination of Interim cleanup actions (Involving concurrent 
characterization), lleld Investigations for llnal remedy selection where Interim actions ore 
not clearly Justified, and feaslblllty/lreatablllty studies. 

Expedited Response 
Action (ERA) Path 

Draft 100 Area 
Work Plans 

200 Area 
AAMSR 

Data 
Evnluntion 

A 

Interim Remedlal 
Measure {IRM) Path 

Limited Fleld Investigation 
Path to Achieve Interim 
Remedlal Measure 

(LFI-. IRM) 

T1I-P1rty 
Agreement 

Memorandum 

EE/CA (CERCLA) 
'----..iPermlt Modlllc• llon 

(RCRA) 

Defino Threahold 
Cont•mlnelfon Levefa; 

Ye• Formul• le Concepluol 
Model ond Ou1lll1llva 

Risk A11es1men1: 
Portorm FS Screening 

Negot111e Scope 
of Work, Ralollve Priority, 

end lncorpor• le lnlo 
lnlegr• led Schedule; 

Perform LFI 

lnlllale ERA 

Public Comment 

Public Comment 

Tri-Porty Agreement ~---_. 
Acllon Memorandum 

Defer Further 
lnve,llgollons 

lo Aggregate Area 
Cumul• tlve Risk 
Evaluellon Phase 

Perform Focused 
,----• I Fe• slblllly Studies 

No for IRM Selecllon 

Propoaod 1AM Plan 
(droll) lnlegrolod 

Schedule 

Perform end Complolo 
Field lnvullgollon• ; 
Document Through 

Aro 
Dalo 

Public 
Comment 

Flnollre Propo,ed Plan 
end lseue 1AM Record 
of Decl•lon (1AM ROD) 

PerformlRM; 
Concurrent 

Characlerlullon 

Perform 
Focused 

Fe• slblilly 

Issue ROD 

Flnal Remedy 
Selecllon tor 
Operable Unit 

Aisess Accumuf• llon of 
Del• from AAMS,ERA, 

IRM, LFI Peth•, ond Feo•lblllly 
Sludle• lor Operable 

Unit ond Aggregate Are• 
Rl•k A,seumenl Needs 

•nd Fina! Remedy Selection 
E 

Determine Minimum 
01!1 Needs, Rel• llvo 

Priority of Wo1k ; 
lncorpor• le Into 

Integrated Schedule 

Wo1k Plan 
Addendum•, Moellng 
Mlnules, end Scope 
of Work Sl• lomonls 

Perform 
Risk 

Assessment Study (studies) 

Figure 1-2. Hanford Past-Practice Strategy Flow Chart (DOE/RL 1992a). 



-'Tj 
I 

w 

-----·-

200-BP-10 

200-BP- 1 

200-
BP-.3 

8 Plant AA 

200-BP-9 
8 Plant 

~ 

200-BP-6 

200-SS- 1 

200-BP-2 

200- BP- 4 

200-BP-5 

·) ·- ) 

200- BP - 11 
200- P0- 6 

8 Plant AA 

~ Ou Semi-Works 
200;~~.3! 

200-P0-5 
AA 

D AA 

7J 200-S0- 1 t1 
0 

200-P0-1 

I 
t, t!! 
g,~ 
t:X1'° -~ I 

PUREX °' ___,-- -
LEGEND 

.,.,...,.. 200 East Area 

i Fence 

Aggregate Area -N-
Boundary 

~ Operable Unit 
Boundary 

0 1000 2000 Feet 

Figure 1-3. 200 East Aggregate Areas. 



0 

-, 

' ! 

• l 
LEGEND 

....;-+- 200 Wes t Ar ea 

Fence 

- Aggre gat e Area 
Boundary 

-- Operable Un it 
Boundary 

DOF./RL-91-61 

Draft B 

200-ZP-2 

~ 
Z Plant 

T Plan t 200-TP-4 

I 
T Plant AA 

1000 2000 Fee t 200-SS-2 

Z Plant AA r---l 
U Plan t 

200-ZP-1 200-UP-3 I 
200-UP-1 U Plant AA 

200-UP-2 

200-R0-4 

200-R0-2 
S Plant 

~ 

200-R0-1 

S Plant AA 200-R0-3 

Figure 1-4. 200 West Aggregate Areas. 

lF-4 

J 



Hanford 

Sit e I 
11!,ouna>ry 

~ 
L., 

Wash ington 
State 

\. 
~ -r-- ·-i..... 

0 5 Miles 

0 5 Kilometers 

[JZ7:J 

• Spokane 

DOE/RL-91-61 
Draft B 

r·-----~1., 
··1. 

L.., 
su,.H1 ,, .. 2, 

~ Isolated Operable Unit Boundaries 

I 
I.., 

I 
·7 
I 
I 
I 

t 
N 

I 

Pow•• 
Supply 
S~•m 

H9106036.3 

Figure 1-5. 200 NPL Site Isolated Operable Units. 

lF-5 



a 

.... 

DOE/RL-91-61 
Draft B 

Table 1-1. Overall Aggregate Area Management Study (AAMS) Schedule for the 200 
NPL Site. 

-

Lead 
°£jr~ble Regulatory 

M-27-00 Interim Milestones AAMS Title mts AAMS Tvoe A2encv 

U Plant 200-UP-1 
200-UP-2 

Source Ecology M-27-02, January 1992 

200-UP-3 

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

S Plant 200-RO-1 
200-RO-2 

Source Ecology M-27-04, March 1992 

200-RO-3 
200-RO-4 

T Plant 200-TP-1 
200-TP-2 

Source EPA M-27-05, April 1992 

200-TP-3 
200-TP-4 
200-TP-5 
200-TP-6 
200-SS-2 

PUREX 200-PO-1 
200-PO-2 

Source Ecology M-27-06, May 1992 

200-PO-3 
200-PO-4 
200-PO-5 
200-PO-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-Works 200-SO-1 Source Ecolo2V M-27-08 Julv 1992 

200 North 200-NO-1 Source EPA M-27-09 Au2Ust 1992 

200 West NA Groundwater EPA/Ecolo2V M-27-10 September 1992 

200 East NA Groundwater EP A/Ecolo2V M-27-11 September 1992 
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2.0 FACil,ITY, PROCESSI AND OPERATIONAL HISTORY DESCRIPTIONS 

Section 2.0 of the i&!ii~lfll'.fil:l:llgl&!:ffl~UIB!.Y:}Aggregare Area MtmagemeRt 
Srady (AAMS) presents historical data on the T 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 site-Iwm~Mm~~!ISP.!f:lin Section 4.0. Data from these three sections 
are used to identify contaminants 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 T Plant Aggregate Area (Section 2.1), 
summarizes the history of operations (Section 2.2), describes the facilities, buildings and 
structures of the T Plant Aggregate Area (Section 2.3), and describes T 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 WI 
Resource Conservation and Recovery Act (RCRA) programs and other Hanford Site· 
programs. 

2.1 WCATION 

The Hanford Site, operated by the U.S. Department of Energy (DOE), occupies about 
1,450 km2 (560 rni2

) 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 Wl!J/-0perable units grouped into four aggregate areas in the 200 West 
Area (Figure 1-4). The T Plant Aggregate Area (consisting of operable units 200-TP-1, 200-
TP-2, 200-TP-3, 200-TP-4, 200-TP-5, 200-TP-6 and 200-SS-2) lies in the northern portion 
of the 200 West 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 .Y-il !!Plant Aggregate Area. 
The media sampling locations are depicted on Plate 3. . .......... · 

2.2 HISTORY 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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plants (DOE RL 1988). In March 1943, construction began on three reactor facilities ffl~jJ.;1~ ~!'~•1!!e~!:: ~~~:t:tai~l1.1E~il~lll11llfll~· ~::::~~ 
the 1950s, wa:sre mwmgeme1H, energy research and development, isotope use, and other 
activities were added to the Hanford operation. In early 1964, a ifi!gi!fiM decision was 
made to begin shut down of the reactors. Eight of the reactors were···sfoifcfown by 1971. 
The N Reactor operated fflr,gµgq::::Jilt ift stea:m pretiuctioft metie from a:bout 1971 to 1980 
for electricity l)fOOUCtioft;···ffl ··w·eapons° grade fflB:terial t)retiuctiOft metie from 1980 to 1987; 
and was placed on cold standby status in October 1989. Westinghouse Hanford Company 
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 an N Reactor shutdown program which is scheduled to be completed in 
1999. 

Operations in the 200 Areas (West and East) are related mainly to Dqf nuclear fuel 
separation. Spent nuclear fuel is fuel that has been withdrawn from a nuclear reactor 
following irradiation. The 200 West Area consists of 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 finishing 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 (DOE RL 1988). 

Built in 1944, T Plant was the first chemical separation facility completed at the 
Hanford Site. The primary goal of T Plant operations was to produce purified plutonium 
nitrate for use in nuclear weapons. This process was initiated in one of the several Hanford 
production reactors, where uranium-bearing fuel rods were irradiated to create plutonium. 
The irradiated rods were then transferred to T Plant, where a bismuth phosphate chemical 
separation process was used to extract the plutonium product. The 221-T Building, also 
known as the T Plant or T Canyon Building, housed the.first operational, full-scale, bismuth 
phosphate plutonium separations facility in the world. This building is one of five Hanford 
Site "Canyon" buildings, so called because of their large size and the canyon-like appearance 
of their upper galleries. 
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The bismuth phosphate process performed at T Plant involved dissolving the jacketed 
fuel rods in nitric acid and conducting multiple purification operations on the resultant 
aqueous nitrate solution. Chemical separation was achieved by varying the valence states of 
plutonium ~from +4 (the reduced state) to +6 (the oxidized, or hexavalent, state); no 
attempt to recover uranium was made in this process. Sodium nitrite solution was added to a 
batch of dissolver solution to ensure that the plutonium present had a valence of +4. After 
adding bismuth nitrate and phosphoric acid to this solution, the resulting precipitate was 
separated by centrifugation, and the solution was sent to the Mil!SOOtlfflitllim:::T Plaat 241 
T0.A:k Farm for disposal. The precipitate was washed in the centrifuge···ancf'dis·solved in 
strong nitric acid. The valence of the plutonium was then adjusted to +6 by adding a 
dichromate solution, and the precipitate of bismuth phosphate was again formed. At this 
stage of the process the precipitate held some of the fission products which were not 
extracted in the first liquid waste stream, but the plutonium remained in solution. These 
precipitation cycles were repeated twice. 

The product resulting from this chemical separation process was a dilute plutonium 
solution. This solution was then transferred to the 224-T Bulk Reduction Building (also 
known as the "concentration building"), where it was purified using the lanthanum fluoride 
process and reduced in volume. At this final stage of the process, the original q250-L (330 
gal) batch of ~ plutonium solution that had entered the 224-T Building was concentrated 
down to 30 L (8 gal) of purified plutonium nitrate. This concentrated batch was then 
transferred to the ¥/ll~:ti !l!231 T Building, located in the Z Plant Aggregate Area, for final 
treatment (Ballinger and Hall 1989). The plutonium product resulting from the sequential 
processes performed in RP~lP.:~ni.i:::BuildiHgs 221-T, 224-T, and 23 lfA formed the material 
used to develop the wodd;s firsfatomic weapon at the Los Alamos Laboratory located in 
New Mexico. 
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2.3 FACILITIES, BUILDINGS1, AND STRUCTURES 

The T Plant Aggregate Area contains a large variety of waste disposal and storage 
facilities that were associated with T Plant and, to a lesser extent, Z Plant Aggregate Area 
operations. Radiologically contaminated processing wastes were discharged to the soil 
column through cribs, trenches, and other facilities. Wastes which were not normally 
contaminated, but had the potential to contain radionuclides, such as cooling waster and 
condensate water, were allowed to infiltrate into the ground through ponds and open ditches. 
Radiologically contaminated waste types are defined in DOE Order 5820.2(A) (DOE 1988a): 

• High-level waste is i~I.\IJI;} highly radioactive waste material that results from 
the reprocessing of speni°nudear fuel, including liquid waste produced directly in 
reprocessing and any solid waste derived from the liquid, that contains a 
combination of 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 concentrations 

nmlat:•••911111•11• 1•1m1111111111• * 
Reg£1:£diRg the 'Na.ste Isolatioa Pilot PlB:Flt, high le1rel waste and speRt Ruelea:r fuel as 
defined by this Order are speeifically e:K:eluded by this definition. 

• Low-level waste is aJD.nltf~;i radioactive waste not classified as high-level waste, 
TRU waste, spent riucieai""]hei, or lit$.) byproduct materials as defined by the-,J.ffij 

i ...... , •• ~ 
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Based on construction, purpose, or origin, the T Plant Aggregate Area waste 
management units fall into one of 10 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, Ditche~i 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) 

• Burial Sites (Section 2.3.9) 

• Unplanned Releases (Section 2.3.10). 

Table 2-1 presents a list of the waste management units within the aggregate area 
i~l:™4!9~::::~metiiffinillilt~ll!li• 1H additioft, the aggregate ftfeft COHtains se1t•eral unpltmned 
release sites. The locations of these waste management units are shown on separate figures 
for each waste management group and pij\Plate 1. Figure 2-1 summarizes the operational 
history of each of the waste managemenCunits :~cttl~ti.:;.}lflQl.W.Ulfi 'OC99:t.Jt).. Tables 2-2 
and 2-3 summarize data available regarding the· qwmtity .and types .. ofwastes .disposed of to 
the waste management units. These data have been compiled from the Waste Information 
Data System (WIDS) inventory sheets (WHC 1991a), the Hanford Inactive Site Survey 
(HISS) database (m'.$.:Il!S.~1, and the Tank Farm Surveillance Report (Hanlon 1992). 
These inventorie;tinchid<taifof the contaminants reported in the databases, but do not 

Bml:i::,l~~mit•:::t4xm1.i1-ifs :s:~ll~w~~;a:~~~~~~~9~!!:~!~nt 
unit is described within the context of one of the waste management unit types. 
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1 2.3.1 Plants, Buildings, and Storage Areas 
2 
3 Plants· and buildings are not generally identified as past practice waste management 
4 units according to the Hanford Federal Facility Agreement and Consent Order (Tri-Party 
5 Agreement) and will generally be addressed under the Hanfofd S,uplus Facilities Pr-ogmm 
6 1¢.imlffii~~g:'''EHl~t.QM::lplt~t.ffi.Uliiffiffi. The program is responsible for the 
7 surveillance, maintenance, and decommissioning of surplus facilities within the 
8 \Vestinghouse Hanfofd Environmental Restoration Program. Section 2. 7 details the 
9 interaction of the Hanford programs. Because several of the T Plant Aggregate Area plants 
10 and buildings were the primary generators of waste disposed of within the T Plant Aggregate 
11 Area, a description of these is provided in Sections 2.3.1.1 and 2.3.1.2. Some plants and 
12 buildings are or contain RCRA treatment, storage, or disposal (TSD) facilities. A 
13 description of ~ 1 }5UCh-facilities is provided in Section 2.6. The locations of plants, 
1 buildings, and storage areas in the aggregate area are shown on Figure 2-2. 
15 . 

16 · The 221-T Building (T Plant) and the 224-T Building were the primary generators of 
1 waste within the aggregate area. These plants, and the buildings associated with them, will 
18 be described in the following sections. 
19 

Q Other buildings and structures located within the aggregate area are not addressed in 
21 this document because they are not thought to have released contaminants and will be closed 
22 through a separate decontamination and decommissioning process. These structures include: 
23 
24 • 211-T Building (bulk chemical storage area) 
2-s· 

6 • 221-TA Building (contains two ventilation supply fans for Building 221-T) 
27 
28' • 222-T Laboratory Building (originally built as a process analysis laboratory; 
~ currently houses staff from one Health Protection Technologists (HPT) group and 
30 two operations groups) 
31 
32 • 242-T Building (houses the evaporator works for the T Plant tank farms) 
33 
34 • 271-T Building (adjacent to the 221-T Building, 271-T is the original bismuth 
35 phosphate office and support facility) 
36 
37 • 282-W Reservoir Building (powerhouse facility) 
38 
39 • 283-W Water Filtration Plant Building (powerhouse facility) 
40 
41 • 284-W Boilef House l§wi:r~:~:csupplies steam to both the 200 West Ai'etr,li.ij 
42 fP:~t:::R ;;}Hld k> a 2"tkf&st".~\re& aoilef house) ..... ... . 
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• 291-T Building (houses the sand filters andstaclc for the 221=T-Buildtn~ 

• 2724-W Laundry (used for both radioactively and nonradioactively contaminated 
laundry; ffl!{erilr216-W-LWC Ci.ti::Js the dedicated crib for associated wastewater; 
prior to f§'tfi, wastewater was cffscharged to the 216-U-14 Ditch) 

2.3.1.1 221-T (Canyon) Building. The 221-T Building is the original bismuth phosphate 
process separation plant built in 1944. This facility was used to chemically extract plutonium 
contained in irradiated uranium fuel rods discharged from Hanford Site reactors. The first 
batch of irradiated fuel rods was dissolved in the 221-T Building on December 26, 1944. 
This building is one of five Hanford "Canyon" buildings and is the central feature and key 
operational facility of the T Plant Aggregate Area. 

The first "hot" semi-works studies at Hanford were performed in the head-end (Cells A 
and B) of the 221-T Building from September to December 1944. In this semi-works plant, 
full scale experiments were performed with irradiated fuel to determine product yields of the 
bismuth phosphate process. This semi-works plant was placed on standby status in January 
1945~rnr, Md an T PlMt semi works _perSOAAel were mtHSfeffed to the 321 BttildiAg (located 
otttside the T PlMt Aggregate Area bottAde.ry). This facility was re-activated in February 
1945 for experimental work with ammonium silico-fluoride. However, because the latter 
process step increased product losses, the T Plant semi-works was terminated on March 15, 
1945. 

The 221-T Building was deactivated in 1956 concurrent with the phase-out of the 
bismuth phosphate process plants. The T (and B) Plant plutonium separation methodology 
was replaced by the reduction/oxidation (REDOX) process and, ultimately, 
plutonium/uranium extraction (PUREX) process methods. The 221-T Building was 
converted to a decontamination and equipment refurbishment facility in 1957. After 
removing most of the original process equipment, the 221-T head-end was partially 
decontaminated and stabilized. Between 1964 and 1990, the 221-T Building head-end housed 
a series of testing programs, discussed in the following paragraphs. 

In 1964 tests using iodine and radioactive cesium were performed in a new containment 
vessel fabricated in the 221-T head-end dissolver cells and canyon. This modified facility 
was also referred to as the CoAtaiAmeAt Systems Test Facility (CSTF• and the T Plant 
laboratory. Tests using radioactive cobalt were also conducted during this time. The CSTF 
testing program, managed by Pacific Northwest Laboratory (PNL), was completed in 1969. 
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Between 1976 and 1985, liquid-metal reactor safety tests using nonradioactive sodium, 
lithium; and sodium iodide were conducted by \VcstiHghottse HMford Company 
(Westinghouse Hanford• in the 221-T CSTF. Between 1985 and 1990, light-water reactor 
tests were conducted in ##i(\221-T Q$/~Jusing nonradioactive cesium, manganese, zinc, 
lithium sulfate, iodinet ancf'hydrogen'Iodide. 

The 221-T Building is constructed entirely of reinforced concrete; dimensions are 
266 x 26 x 31 m (875 x 85 x 102 ft). Pr1)Cess equipment is contained in small rooms, called 
cells, which are arranged in rows in an area spanned by a traveling crane. The cells are 
topped with 1.2 m (4 ft) ':f.:~4::::m::::~4::itJ::: thick concrete blocks which are removable by crane to 
provide access to the celfbeneaih:""Above the blocks is a space equal in height to the cell 
depth, which provides headroom for manipulating the process equipment during maintenance 
operations. Heavy concrete shielding walls enclose this space up to the level of the crane 
rails giving the appearance of a canyon. 

The 221-T Building currently provides services in radioactive decontamination, 
reclamation, and decommissioning of process equipment. 

~i~;!;u~2
!~t!:i~~;~e ~=:~u!2~!!!:~!~~~r!!1J!;tsT~~~iU.~1ffl:im~ij~i;~is 

building was also deactivated in 1956 following phase-out of the bisrriuili~phosphaie· plants. 
Bttilding 224 T B.i,:iAffltffl] ffidJ4~ni:::remained inactive until the early 1970s, when it was 
modified to store .. pfotonfom .. scrap lli liquid and solid forms. 

This scrap was removed in 1985, when the building was officially designated the 
Transttranie \\'aste Stoffl:ge Md Assay Facility (TRUSAB. The TRUSAF operation consists 
of nondestructive assay and nondestructive examination of newly generated, contact-handled, 
transuranic (CH-TRU) solid waste. These analyses are used to overview sealed, certified 
CH-TRU solid waste packages, in order to verify general compliance with the \\'aste 
IsolatioR Pilot PlMt •l!i:W-!aste A-icceptance G-jriteria requirements. 

2.3.2 Tanks end Vaults 

Tanks Md •1(l1;llts were eoHstrtictee to hMdle and store li(ltlid wastes gcReffl:ted by 
uranium aaEl plutoftium proeessiRg activities. Several types of tan1£s are preseRt iR the 
aggregate area iRclttdiRg catch tanks, settli:Hg fflftks Md stoffl:ge tanks. The seveR eateh tanks 
iH the T Plant Aggregate Area are. geRerally associated with diYersioH bo:X:es aREl other 
transfer ttHits, Md were desigHed to accept oyerflows tlfl:d spills. A siHgle settli:Hg tll:1-lk, 
241 T 361, was usee for settliRg suspeRded solids i.ft fluid wastes prior to tnmsfer to cribs. 
Storage tll:1-lks were used to eoHeet tmd store large (IUantities of liquid wastes. 

WHC(f PLANT)/8-30-92/03217 A 

2-8 



. "' 

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-91-61 
Draft B 

The T PlMt Aggregate Area ifl:elttdes 40 siAgle shell tMks (singlesnelRaillcs)~ 
eofflf)rising three tank farms: 241 T, 241 TX aAd 241 TY. Baeh tank farm is enclosed 
withiB a ehaifl: link fence aAd pasted with sttrfaee eentftfflination waming sigAs, as observed 
dttri:Ag a site yfait ifl: September 1991. The 241 T TaAk Farm consists of tweh•e 2,017,000 L 
(533,000 gal) Md fottr 208,200 L (55,000 gal) bttried single shell tanks eontaifl:ifl:g high le1t•el 
mixed waste (Cramer 1987). These tanks are nttmber-ed 241 T 101 thrm1gh 241 T 112 aAa 
241 T 201 thfottgh 241 T 204, as listed in Table 2 4. The 241 TX TMk Farm inelttdes 
eighteen 2,869,000 L (758,000 gal) bttried siAgle shell tMks eoAtaifting high le1;el mixed 
waste, nttmbered 241 TX 101 throttgh 241 TX 118. The 241 TY Tank FEli'm consists of six 
2,869,000 L (758,000 gal) bttried siAgle shell tMks eontaiAing high le·rel mixed 1Naste ana 
nttmbefed 241 TY 101 thrnttgh 241 TY 106. Figttre 2 3 shows the layottt of these tMk 
ftu:ms, indicating the assttmed tMk integrity. Table 2 4 sttmffullizes a't'ailaele infofmation fof 
each single shell tMk Ma lists associated waste ·;olttmes. Figttre 2 4 aepiets a typical 
2,017,000 L (533,000 gal) tMk. 

All of the tMks withifl: the 241 T, 241 TX Md 241 TY Tonk FEli'ms will be addressed 
by the single shell tMk elosttre program. The streerure Md the related eoAtamination in the 
tank farms will be aeseribed in ~is report, bttt iwrestigation aAa remediation strategies v,rill 
be deferred to the siAgle shell tMk elosttre progfflffl. 

Interim isolatioft Md stabilization ha·t'e been performed on the tMks to varyiAg degrees, 
as listed in the inai'fiallal tMk descriptions. IAterim isolatieR is the sealiRg of all accesses to 
the tank that Eli'e not required for lm1g term s1:1rveillMee. The sealiAg sho1:1ld proYide a 
be:rri:ef against inaa·t•erteftt addition of liqttid. The administrathe desigAation of partially 
ifl:terim isolated reflects the . completion of the effort reqttired for iRterim isolation with the 
eKception of isolatioR of risers aAa piping reqttir-ed for pttmpif1g Of ether methods of 
stabilization (Hanlon 1992). Interim stabilization is the remo·t'al of as mtteh liqttid as 
pessible throttgh 1:1se of a salt well Md a jet pttmp. A salt well is a slotted riser pipe inserted 
into the salt cake of a tMk Md iAto which a pllmp is plaeed. A tMk is considered interim 
stabili2ed if it contaiRs less thaA 189,000 L (50,000 gal) of araiRaele interstitial liq1:1ia aaa 
less thM 19,000 L (5,000 gal) of sttpernatftfit liqttid. In all eases of interim stabilization, 
iRterstitial liqttias remain with the 't'Olttme Md 1t'ary aeeerding to waste volttme, liq1:1ia type 
Md other factors. 

Chemical i-I¥reRtories for the single shell tftftks ha't'e been modeled with the Traeks 
Radioaetir1e CompeAeAts (TRAC) eompttter eode de11eloped by WestiAghottse lIMford. This 
program ealettlated tMk iwt'efttories for 68 re.dioaett't'e eoAstirueAts Md 30 chemical 
coRstitl:leRts. The estimates were based OR the historical records of the qttaAtities of material 
initially placed in the tMks from RucleElf' fl:lel prod1:1ctioA ana later modified by tank transfers 
Md radioacti't'e decay. The TR1\C iAYeAtory system is limited, howe11er, in that it reqttires 
coRtinttotts inpttt Ma user sttppert Md detailed kRowledge of chemical processes iR each 
plaAt. ConSeqtteRtly, it is aifficttlt to use Md is sometimes incomplete. Desf)ite these 

WHC(f PLANf)/8-30-92/03217 A 

2-9 



DOE/RL-91-61 
Draft B 

1 limitatioAs, the TR!J.C iw;eAtories repfeseAt the eest ettffeAt iAfofmatioA Oft the eoftteRts of 
2 the tanks ifl the T Plant Aggregate Afee:. 
3 
4 A sttmmary of the TRAC ifl•;eAtof)' data is preseAted ifl Te:ele 2 5 fof the 241 T, 241 
5 TX and 241 TY Tunk Farms. The te:ele preseats an estimate of the qttantity of mdioattelides 
6 and chemiea:l coAstitueAts fof the major analytes by tank farm. A complete i1weatory of 
7 analytes ey tftftk is giveA iA Af>peAdix A. 
8 
9 2.3.2.1 241 T 101 Siegle Shell TeBk. The 241 T 101 siAgle shell tank is located ifl the 
10 241 T Tank Fe.rm, whieh is apprnximately 610 m (2,000) ft west of the 221 T Bttildiag and 
11 directly Aorth of the 241 TY Tank Fe.rm B:Ad 23fd Street. Th-is ifle:eti1t1e ttnit opemted ffOm 
12 Deeeffieef 1944 ttfttil 1979 and feeeiz.•ed the followiag wastes: eismttth phosphate metal 
13 waste, tribtttyl phosphate •wiaste, RBDOX coatiAg waste, and sttpematant coate:iaiag coatiftg 
14 waste, REDOX ioA exehB:Ages 'Naste, REDOX high: le11el waste, PNL waste, B Plant low 
rs lei;el waste, deem~te:m.iRatioA waste, ei1apomtof eottoms, and 224 U waste from 241 BX, 
16 241 SX, and 241 T Tanks (\1/HC 1991a). 
17 
8 This ttftit has a eapaeity of 2,017,000 L (533,000 gal) and is eomposed of a e9.feoa 

19. steel liRCf ·.vithiR a reiflfofeed eoRerete shell. The tftftk is loeated eatirely eelow gmde, with 
20 appfOximately 2.7 m (9 ft) of o•;efbttfdeA. The tB:Ak has a dished eottom, an opemtiRg depth 

1 of 5.2 m (17 ft), and a diameter of 22.9 m (75 ft). Stmctures assoeiated with the tank 
22 iRelttde six aeti't•e mdiatioR moRitoriAg wells, tempemtufe seasofs, and liqttid le1t•el gages 
23 (WHC 1991a). The tftftk is ettffCRtly partially i-ftterim isolated and of SOtll~d iAtegrity. ,... 
24 
251 A fe¥iew of the shift logs, ifltemal memos, 1md drilliRg 1md gamma logs for deyweHs 
26 e:rottt1d the ttRit sttggest th.at a spill of an estimated 11olt1me of 1,500,000 L (400,000 gal) 
27 oeettffed some time prior to 1973. The dttmtioA 1md qttantity of the felee:se is ttAkRowa. 
28 Based oa oae ·1adose mot1itoriflg well, high leYel li£tttid wastes peaemi:ted ttp to 37.2 m (122 
29 ft) beRee:th the stufaee (WHC 1991a). · 
30 
31 As of Deeeffl:8Cf 1991, this ttftit eoate:iaed less th1m l kg moles of feffOOye:nide at a 
32 maximum tempemmre of 23 ~C (73 ~). He:nloR 1992 i-ftdiee:tes that the tftftk eoAte:iAs 
33 114,000 L (30,000 gal) of sttpematftftt li£tttid, 390,000 L (103 ,000 gal) of slttdge for a total 
34 waste 11olttme of 504,000 L (133,000 gal). 
35 
36 2.3.2.2 241 T 102 Siegle Shell TeBk. The 241 T 102 siRgle shell tank is located •writhift 
37 the 241 T TB:Ak Fe.rm, whieh: is B:ppfoxime:tely 610 m (2,000 ft) west of the 221 T Bttildit1g 
38 and direetly aorth of the 241 TY TB:Ak Farm and 23fa Street. This iaaetwe waste 
39 managemeAt ttRit opemted from Septeffleer 1945 ttRtil 1974 of 1976. Dttriflg this time, the 
40 tank feeei't1ed bism\ith phosphate metal waste, REDOX eoatiAg waste, and sttpematant 
41 eoRte:iAi-ftg REDOX high lCYel waste, ei1apomtor eottoms, eoatiftg waste, B Plant ioR 
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Tftflk 241 T 102 has a capacity of 2,017,000 L (533 ,000 gal) ftfld is composed of a 
careoa steel liaer within e. reiAfefeed eoAerete shell. The unit is eatirely below gre.de, with 
the tank bottom located at 11. 3 m (37 ft) below grade aad the upper surface located beneath 
2 .7 m (9 ft) of oYerburdeR. The unit has a dished bottom, M operatiAg d~th of 5.2 m (17 
ft) Md e. diameter of 22. 9 m (75 ft). Stfuetures associated with the tank iAelude SC't'eft active 
radiatioa moaitoriAg wells, a temperature seASOf ftfld a liquid leYel gage (WHC 1991a). The 
tank is iaterim isolated aad of sound integrity. 

HaHloa 1992 indicates that the tank eoAHl.iftS 49,200 L (13,000 gal) of supcme.tant 
liquid, ftfld 72,000 L (19,000 gal) of sludge fer a tottll waste Yolume of 121,200 L (32,000 
gal). 

2.3.2.3 241 T 183 Single Shell Tank. The 241 T 103 single shell tank is located within the 
241 T Taak Farm, 'Nhieh is e.pprmdmately 610 m (2,000 ft) west of the 221 T building aad 
directly aorth of the 241 TY Tftflk FEtt'ffl Md 23rd Stfect. Aetr,e from !-{8:fCh 1946 to 1974, 
this tank recei"t'ed bismuth pho3l'hate mettll waste, eoatiAg waste, B.Rd supematfmt eoAHl.iniAg 
B Plftflt low le·.,el waste, REDOX ioa e;,cehftflge waste, B.Rd ev8:f)Orator bottoms from the 241 
C ftfld 241 T Tftflk Fe.rms (V/HC 1991a). The 241 T 103 Tftflk was taleeft out of serviee due 
to a liquid lC¥el decrease of 0.76 em (0.30 iA.) . RB:diatioa readiAgs ia aceompftflyiAg 
drywells are e.ttributed to the 241 T 106 Tftflk leak. The tank is thought to htt1t•e questioAable 
iategrity B.Rd is ftfl assumed leaker (HftflloA 1992). 

This tank has e. capacity of 2,017,000 L (533,000 gal) B.Rd is eoAstrueted of a eareoA 
steel lifter withifl e. reiAforeed eoAerete shell. The tank is located eatirely below grade, with 
the bottom surface at 11. 3 m (37 ft) belo·w< grade ftfld the upper surface co1t•ered by 2. 7 m (9 
ft) of O¥erbHrdea. Taak 241 T 103 has a die.meter of 22.9 m (75 ft), e. dished bottom, aad 
ftfl opcmtiag d~th of 5.2 m (17 ft). Associated structures iAclude six actr,e radiatioa 
moAitoriAg wells, e. temperature seAsor, ftfld a liqHid leYel gage (\VHC 1991a). This tank is 
iflterim isolated. 

OAe uAplftflfted release (UPR 200 W 147) is associated with Tftflk 241 T 103. While 
moaitoffllg wells were being drilled to tfflck the e:XteAt of the 241 T 106 TB.Rk leak, 
coatamiAatioa was eAeouAtered He.ti the 241 T 103 TB.Rk. SubsequeAt ift•1estige.ti0As rC1t1ealed 
that a leak resulted from e. failed grout see.l ia a 3l'are eRtry liRe. The Yolume of the leak has 
beca determiRed to be about S,000 L (1,320 gal). The data show the.t radioe.ctr,ity has 
prefereRtially mo·,ed toward the southeast. The greatest d~th to which the liquid waste 
peaetfated is about 25 m (82 ft) below the grouAd surface ftfld is about 37 m (121.4 ft) aboYe 
the water table (Cramer 1987). 
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1 HMloR 1992 indicates that the taAk eoRtaiRs 15,100 L (4,000 gal) of sttpem.ataftt liqttid 
2 0.ftd 87,000 L (23,000 gal) of slttdge, for a total waste •;olttme of 102,200 L (27,000 gal). 
3 
4 2.3.2.4 241 T 104 Sifl.gle Shell Tank. TMk 241 T 104 is loeated withit1 the 241 T TaBk 
5 Farm, which is a-pprmdmately 610 m (2,000 ft) west of the 221 T BttildiHg Md directly t1orth 
6 of the 241 TY T0.ftk Fftffft Md 23rd Street. 
7 
8 Aeti'1e frem 1-fftfeh 1946 to 1974, this t0.ftk Feeewed eismttth phosphate first cycle 
9 waste. This taAk was remo•red from se£¥iee wheA it eeeame filled with solids (\1/HC 1991a). 
1 O Han.loft 1992 it1dieates that this taAk coRtaiRs 11,400 L (3,000 gal) of sttpemataftt liqttid and 
11 1,673,000 L (442,000 gal) of slttdge, for a total waste •tolmt1e of 1,684,400 L (445,000 gal). 
12 
13 T0.ftk 241 T 104 has a capacity of 2,017,00 (533,000 gal) 0.Rd is composed of a caroot1 
14 steel liRer withifl. a reiRforeed eoRerete shell. The ttftit is eRtirely eelow grade, with the taH:k 
16 eottom loeated at 11.3 m (37 ft) eelow grade Md the ttpper sttriaee loeatea eeReath 2.7 m (9 
,1_6 ft) of o¥erlmrdeR. The ttftit has a dished bottom, 0.ft operatiAg depth of 5.2 m (17 ft) aBd a 
17 diameter of 22.9 m (75 ft). Stracrures associated 'Nith the tank iAclttde 5 acti•te radiatioa 
t 8 moftitoring wells, a temperarure seRsof and a liquid lC'rel gage (WHC 1991a). The tank is 
19 partially iftterim isolatea Md of sottRa iRtegrity. 
20 
?. 2.3.2.5 241 T 105 Sifl.gle SheU Tank. The 241 T 105 sit1gle shell taftk is loeatea withiR the 
27 241 T Tank Ffkfffl, which is apprnximately 610 m (2,000 ft) west of the 221 T ettildiRg Md 
23 directly Rorth of the 241 TY TMk Ffkfffl and 23fd Street. 
24 
4 From 1945 ttRtil 1974, this taAk reeei't•ed eismttth phosphate first cycle Md seeoRd 
26 cycle waste; REDOX coatiRg waste, aeeoRtafflination waste, Hanford Laboratory operatioR 
'Fl waste, Md sttpemataftt eot1taining B PlB::Rt low lC¥el waste, bismttth phosphate first cycle 
2&, v;aste, deeoAtaffliAatioR 'Naste, Md iot1 exehMge waste from 241 BX, 241 S, Md 241 T 
29 TaBks (WUC 1991a). Aeeofding to HB::RloR 1992, the taftk eoAtains 370,900 L (98,000 gal) 
3 of sludge Md t10 sttpem.ataftt liquid. 
31 
32 This taAk has a capacity of 2,017,000 L (533,000 gal) 0.Rd is eoAstraeteEI of a earboa 
33 steel lit1er within a reit1foreea concrete shell. The taftk is located entirely below grade, with 
34 the bottom sttriaee at 11. 3 m (37 ft) belo·N grade e.ad the upper sttriaee eo·1ered by 2. 7 m (9 
35 ft) of ovefbttfden. Tank 241 T 105 has a aiB:ffletCf of 22.9 m (75 ft), a dishea bottom, B::Ra 
36 0.ft operotiAg depth of 5.2 m (17 ft). Associated straerures inelttde three aeti¥e radiatioA 
37 monitoring wells, a temperature seAsor, a salt weH screen, a plttmmet, Md a liquid level 
38 gage (WUC 1991a). This taAks is iftterim isolated Md of sottnd integrity. 
39 
40 2.3.2.6 241 T 106 Sifl.gle SheU Tank. Tank 241 T 106 is located withiR the 241 T Tank 
41 Fftfm, which is approximately 610 m (2,000 ft) west of the 221 T BuildiAg Md directly north 
42 of the 241 TY Tank Ffkfffl Md 23rd Street. Active from Jttne 1947 ttfttil 1973, this taftk 
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feeei>.•ed7";isfflt:Jth phosphate fitst cycle waste=tffid supcnummt=e6fttftifliflg=eoatlng=waste, B 
Pl0.ftt low lerrel v1aste, and ioR e:,rnhange waste froffl 241 S, 241 T and 241 U Tank Farms 
(WIIC 1991ft). 

Ttl:Rk 241 T 106 has a capaeity of 2,017,000 L (533,000) gal Md is eofflposetl of a 
cftfboR steel liRef wit.hiR a reinforced coRcfete shell. The t:JR-it is eRtifely below grade, with 
the tank bottom located at 11. 3 m (37 ft) below gmde and the ttppef st:Jffaee located beRcath 
2.7 m (9 ft) of o•rCfbt:JfdeR. The t:JBit has a dished bottoffl, an Opel'fttiBg depth of 5.2 ffl (17 
ft) Md a die.metef of 22.9 m (75 ft). Streett:Jres assoeiated with the tank inelt:Jde nine aetive 
radiation. fflORitoriRg wells, a tefflperatt:Jfe seRsof, a plt:Jfflfflet, and a liquid le¥el gage (\1/HC 
1991a) The tftftk is interiffl isolated and ftft asst:Jffled lealref. 

Tank 241 T 106 was refflO¥ed froffl sefViee dt:Je to t:Jnplanned release UPR 200 \l/ 148 
which is believed to hft're started on April 20, 1973 dt:JriRg a fOt:JtiRe filling operatioR. The 
leak was not deteeted t:Jntil Jt:Jne 8, 1973. Upon ia1t·estigatioR of the leak, it was deteffflined 
that the total loss of flt:Jid to the gfo1:1nd had been 435,300 L (115,000 gal), eontaiaiag 
approKifflately 40,000 Ci of 137Cs, 14,000 Ci if ~f, 4 Ci of plt:JtoRiuffl, and ¥arious fissioR 
prndt:Jcts. It is estiffl.ated the leak eoRtil:miRated 0•1Cf 25,000 ffl~ of soil. The t:JRit was 
pt:!fflped to a ffliniffluffl heel ia Jt:Jae 1973 0.ftd was furthef pt:!8'1-ped dowa to a residual layef of 
less than 15.2 effl (6 in.) in Jt:Jly 1974 (\l/HC 1990c). 

AecofdiRg to HanloR 1992, this tftftk coataiRs 7,600 L (2,000 gal) of st:Jpematant liquid 
and 71 900 L (19-000 gal) of slt:Jdge. fof a total waste ¥Olt:Jffle of 79.500 L ( 21,000 gal). 

l.3.l.7 141 T 107 SiBgle Shell Tenlc. The 241 T 107 single shell tank is located withlR the 
241 T Tank Fftfffl, which is appfmtifflately 610 ffl (2,000 ft) west of the 221 T building and 
difeetly north of the 241 TY Tank Farm and 23fd Street. Aeti¥e fmffl 1944 Of 1945 t:Jntil 
April 1976, this taak feeei'fed the following wastes: bisfflt:Jth phosphate fifst cycle waste, 
tritmtyl phosphate, and st:Jpematant coRtaiR-iRg bisfflt:Jth phosphate fifSt cycle waste, tribt:Jtyl 
phosphate waste, ioR CJtehe.age waste, e.ad eoatiflg waste fr-effl the 241 C, 241 BX, and 241 T 
Tank Fftfflls (WHC 1991a). 

Tank 241 T 107 has a eapaeity of 2,017,000 L (533,000 gal) and is coRstrueted of a 
eftfbon steel linef within a reiRforeed eoRerete shell. The taak is located eRtifely below 
gfftde, with the bottoffl suffaee at 11.3 ffl (37 ft) below gmde Md the ttppef suffaee eo¥efed 
by 2.7 ffl (9 ft) of o•,efbt:Jfden. Tank 241 T 107 has a diaffleter of 22.9 ffl (75 ft), a dished 
bottoffl, and an operatiRg depth of 5.2 ffl (17 ft). Associated streett:Jres iRclt:Jde three actilfe 
fadiatieft ffloflitoriftg wells, a tempeffltt:Jre seRsof, a salt well sefeen, a plt:!fflfflet, e.ad a liqt:Jid 
le•rel gage (\1/HC 1991ft). This ftlflk is partially interiffl isolated tlftd an asst:Jffled lealref. 

Accofding to Hanloft 1992, the tank coRtaifts 34,100 L (9,000 gal) of st:Jpematant liquid 
Md 647-200 L H7LOOO eel) of sludee. fof a total waste ¥Olt:Jffle of 681.300 L (180.000 eel). 

WHC(TPLANT)/8-30-92/03217 A 

2-13 



DOE/RL-91-61 
Draft B 

1 !ft Deeembef 1991, Toftk 241 T 107 cofttained 5 leg moles of fcrroeyanide at a maimHm 
2 tempCFature of 21 ~C (70 ~F) (Hanloft 1992). 
3 
4 2.3.2.8 241 T 108 Single Shell TaBk. Toftk 241 T 108 is located withift the 241 T Tank 
5 Farm, ·Nhieh is apprmdmately 610 m (2,000 ft) ·Nest of the 221 T BHildiRg and directly north 
6 of the 241 TY Tank Fftfffl and 23fd Stfeet. 
7 
8 Aetwe ffOm SeptembCf 1945 Hntil 1974, this taftk fCCChed tribHtyl phosphate waste, 
9 bismuth phosphate fist eyele waste, Hanford Labomtory opemtions waste, and supematant 
10 containing tribHtyl phosphate waste, B Plant low le¥el waste, bismuth phosphate fifst eyele 
11 waste, ioR exchange waste, and C't'B:f)OffttOf bottoms ffOm the 241 T ftftd 241 TX Tank FB:fffls 
12 (WHC 1991a). 
13 
14 Tank 241 T 108 has a ee.,pneity of 2,017,000 L (533 ,000 gal) and is composed of a 
15" ea.roan steel lifter within a reinfofeed eonerete shell. The Hnit is entirely below grade, with 
16 the taftk bottom loce.tcd at 11. 3 m (37 ft) below gmde and the Hf)pef SHffe.ee located bCReath 
17 2.7 m (9 ft) of oi.•erlnudeR. The uRit has a dished bottom, an opemtiRg depth of 5.2 m (17 
1 ft) and a. diametef of 22 . 9 m (75 ft). StruetHfes associe.tcd with the taflk iftclHde six aetwe 
12., radiatioft moftitoriRg wells, a temperature sensof, and a li(ltlid lCYel gage. A eefttCf riSCf 
20 1Nas iflstallcd to permit installation of a salt well pump that exteftded to the low poiBt of the 
rr dished bottom (WHC 1991a). The tank is iRterim isolated and an assumed leaker. 
2:2 
23 This Hnit was remo•ted ffOm ser.·iee due to (l"tlestione.ble ifltegrity wheft the liqHid le11el 
24 decreased by 0.76 em (0.30 in.) . !ft 1978 smdies were made with the eonclttsion that all 
2 , drywell activity is associated with the 241 T 106 Tank leak. IR 1979 additional wells were 
26 drilled bec&Hse aetr.·ity in one of the estaelished drywells continued to iRefease. The soHree 
2'7- of the increase was C't'alHated with the conclHsion that Tank 241 T 106 release was a 
28 , (lHCStione.ble SOHfee of the netiitity inefease (\VHC 1990e, WHC 1991a). Aeeofdiftg to the 
29 December 1991 Tanlc Farm 8Hf\'eillanee Report (Hanloft 1992), the taRk COfttainS 166,500 L 
3 (44,000 gal) of sludge and ft0 sHpemataftt li(ltlid. 
31 
32 2.3.2.9 241 T 109 Single SheU TaBk. The 241 T 109 single shell tank is located ·Nithin the 
33 241 T Tank FBfffl, which is appfOximately 610 m (2,000 ft) west of the 221 T bHilding and 
34 directly nofth of the 241 TY Tank FB:fffl and 23rd Street. 
35 
36 Acti11e from December 1945 until 1974, this taftk recei¥ed the follo·NiBg wastes: 
37 bismuth phosphate fifst cycle waste, tribHtyl phosphate waste, eite.,poratof bottoms, and 
38 SHpematant containing tribHtyl phosphate waste, B Plant .low lei.·el waste, bismHth phosphate 
39 fifst cycle waste, ion exchange waste, and PNL we:ste ffOm the 241 T and 241 TX Tank 
40 Farms (\VHC 1991a). 
41 
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This mek has a eapaeity of 2,017,000 L (533,000 gal) ftfta-is eoflsffl!Ct~OR 
steel liaer withia a reiaforeed eoaerete shell. The tank is loeated eatirely below grade, with 
the bottom. surfaee at 11. 3 m (37 ft) below grade aA:d the upper surface eo¥ered by 2. 7 m (9 
ft) of CYt'erbttrdea. TaA:k 241 T 109 has 0. die.meter of 22.9 m (75 ft), a dished bottom, e.ad 
e.a opemtiftg depth of 5.2 (17 ft) .. Assoeiated strucrures iaclttde six actii1e mdiatioa 
m.oaitoriag wells, a. tempemttire sensor, a. salt ·wiell sereea, a plttmmet, a:Ad a liqeid lei.•el 
gage (WHC 1991a). This t.e.nks is iaterim isolated aA:d e.a assumed leaker. 

The ifttegrity of this ttflit was qttestioRed wheR iRcreasiftg acti't'ity was fettftd i:ft 
drywells. Siace 1976, actiz.•ity iH: all drywells has steadily decreased (\1/HC 1990c). 
Aeeordiftg to Ha:Aloft 1992, this ttlftk coRtaifted 219,500 L (58,000 gal) of slttdge e.ad ao 
su-pem.ataat liqttids. 

2.3.2.18 241 T 118 Single Shell Tank. TaA:k 241 T 110 is located within the 241 T Te.ak 
Farm, which is 0.t)prmcimately 610 m (2,000 ft) west of the 221 T Bttilding aA:d directly ftOrth 
of the 241 TY TaA:k Ftlffl'l Md 23ffi Street. From December 1944 ttfttil 1976, this tank 
recei:•,ed bismuth phosphate secoad cyele waste e.ad 224 U Buildiag waste. As iadicated in 
Table 2 4, this ttftit has the potefttial. fer hydrogeft or other flammable gas geftemtioft (\l/HC 
1991a). The highest tempemttire in this ttlftk ift December 1991 was 18 ~C (65 ~F), which 
docs aot exeeeEl the 0.t)plicable maximum tempemrure criteria or surYeille.ace fre<:tHeftcy limits 
(Ha:Aloa 1992). 

Twtk 241 T 110 has a capacity of 2,017,000 L (533,000 gal) aA:d is composed of a 
carboa steel lifter withia a rciaforced ceftcrete shell. The uftit is eatirely below grade, with 
the tank bottom located at 11. 3 m (37 ft) below gmde a:Ad the upper surface located beaea.th 
2.7 m (9 ft) of 0•1erburdeft. The ttnit has a dished bottom, aft operatiftg depth of 5.2 m (17 
ft) a:Ad a diameter of 22.9 m (75 ft) . Struettires associated with the t.e.nk iacfode &,e acti't'e 
radiatioa moaitoriftg wells, a temperattire sensor, a salt well serecR, aA:d a liqttid ler,el gage 
(WHC 1991a). The taak is partially iaterim isolated a:Ad of souad iategrity. 

HaA:loa 1992 iftdicates that the t.e.nk coRtaifts 11 ,400 L (3,000 gal) of sttpemat&:ftt liqttid 
aA:d 1,423,200 L (376,000 gal) of sludge, fer e. total we.ste ¥olume of 1,434,500 L (379,000 
gal). 

2.3.2.11 241 T 111 Single Shell Tank. The 241 T 111 siftgle shell t&:ftk is located withiR 
the 241 T Ta:Ak Frum, which is apprmdmately 610 m (2,000 ft) west of the 221 T Buildiag 
aA:d directly Horth of the 241 TY Tank Ftlffl\ aA:d 23rd Street. ActiYe from October 1945 
uatil ~{arch 1974, this ttlftk has recei.:r1ed bismuth phosphate secoftd cycle waste aA:d 224 U 
BHildiBg waste (WHC 1991a). 

This t&:ftk has a CB.tJ&city of 2,017,000 L (533,000 gal) aA:d is eoftstrueted of a earboft 
steel lifter withiH e. reiftfereed coHerete shell. The ttlftk is located eBtirely below grade, with 
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1 the eottom surface at 11. 3 m (37 ft) eelow grade Md the upper surface c~·ered ey 2. 7 m (9 
2 ft) of o:r;ertn1rdea. Tank 241 T 111 has a diameter of 22.~ m (75 f9, a ~1shed ~o~om, and 
3 8:ft operatiftg depth of 5.2 m (17 ft). Assoeiated smtctures mclude_ st~ acti11e radtati:o,ft 
4 monitoring wells, a teffll)efliture scasor, a salt well screeft, Md a liqu1:d le11el gage (\/UC 
5 1991a). This t8:ftk is partially iftterim isolated B:ftd 8ft assumed leaker. 

~ Tft:ftk 241 T 111 was eategori2ed as ha11iAg qttestioAaele ifitcgrity after 8ft uA_ex~laiAed 
8 liqtiid leitel deerea-,e of 0.76 cm (0.30 ifi.) iR 1974 (WUC 1991a). HMleft 1992 tftdteates 
9 that the t8:ftk COfttaiRS 7,600 L (2,000 gal) supernatant liquiti 8:ftd 1,726,000 L (456,000 gal) 
10 of sludge, for a total waste volume of 1,733,500 L (458,000 gal). 

g 2.3.2.12 241 T 112 Single Shell Tank. Tonk 241 T 112 is loeated :Wi!hift the 2~1 T Ttmk 
13 Farm, whleh is approximately 610 m (2,000 ft) west of the 221 T bt:nldmg_ and du=ee~y fl.Orth 

14 of the 241 TY Tft:ftk F&fffl. 8:ftd 23rd Street. Active from Jft:ftttary 1946_ Uft~l 1977, thts taftk 
1~ reeer1ed eismuth phosphate seeoRd cycle waste, PNL waste, deeofttamtftati:oft waste, ft:ftd 
16 supemat8:ftt cofttaiRiAg B Plft:ftt low le:r;el waste MEI ioa exchange waste from the 241 T Tft:ftks 
17 Al/HC 1991a). ,.. 

i~- Tft:ftk 241 T 112 has a eapaeity of 2,017,000 1 (533,000 gal) ft:ftd is eomposed of a . 
20 ce:rboa steel liaer withia a reiAforced coAcrete shell. The unit is eatirely eelow grade, wtth 
21 the t8:ftk eottom located at 11. 3 m (37 ft) below gmde and the upper surface loeated eeAeath 
22-- 2 7 m (9 ft) of o¥erburdeft. The unit has a dished eottom, aa operatiAg depth of 5.2 m (~7 
23 ft) 8:ftd a diameter of 22.9 m (75 ft). Structures associated with the t8:ftk iaelude three acti:¥e 
24"' radiatioa moAitoriAg wells, a teffll)efliture scm,or, ft:ftd a liqtiid lei.·el gage (WHC 1991a). 
25 , The tB:ftk is ifiterim isolated and of souad ifitegrity. 

26 li "d 27 According to H8:ftlOA 1992, this t8:ftk COAtaiAS 26,500 L (7,000 gal) of supematB:fttqtJJ: 
28! and 227,100 L (60,000 gal) of slttdge, for a total waste ·1olume of 253,600 L (67,000 gal). 
2 
30 2.3.2.13 241 T 201 Single Shell Tank. Tft:ftk 241 T 201 is loeated ~A: !1'1e 241 T_ Tank 
31 FMm, which is approximately 610 m (2,000 ft) west of the 221 T Bmldtftg 8:ft~ d1reetly Horth 
32 of the 241 TY Tank Farm aRd 23ra Street. From 1952 to 1976, the taftk reee111ed 224 U 
33 BuildiHg 'Naste; the t8:ftk is curreAtly iftactit1e (WHC 1991a). 

~~ The t8:ftk has a capaeity of 208,200 L (55,000 gal) and is composed of a steel l~H:r 
36 withm e. coHcrete shell. The iAA:er structure of the uait is 7.6 m (25 ft) tall. The ua1:t 1s 
37 eompletely below grade, with the bottom loeated at 11. 3 m (37 ft) below grade ~d the tOf) 
38 loeated uAder 3.4 m (11 ft) of overburdea. The timk has e. di~hed eo~o~ ft:ftd a diameter of 
39 6.1 m (20 ft). Associated struetures ifielude oae aetit1e radiauoa momtonng well, e. . 
40 temperature sensor, e. salt well screen, ft:ftd e. liquid lei.iel gage (\1/HC 1991a). The t8:ftk is 
41 iAterim isolated and of souftd iHtcgrity. 
42 
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According to the December 1991 Tonk Farm 8u£Yeillane.e.:Report_~lol'l=199-2-)y thi-s . . . 
laftk eoiitaiRs 3,800 L (1;000 gal) ef supemataat liquid and 106,000 L (28,000 gal) ef 
sludge. for a total waste •1olume of 109,800 (29,000 gal). 

2.3.2.14 241 T 292 Single Shell Taek. Tftflk 241 T 202 is located ifl the 241 T Tftflk 
FBfffl, which is e:pprrncimatcly 610 m (2,000 ft) west of the 221 T BuildiRg and directly Horth 
of the 241 TY Tank Farm and 23rcl Street. From 1952 uRtil April 1976, this iflaeti•te tank 
recei¥ed 224 U Building waste (WHC 1991ft). 

The mnk has a eapaeity of 208,200 L (55,000 gal) and is composed of a steel lifter 
withift a eoRerete shell. , The iflner structure of the uftit is 7.6 m (25 ft) tall. The unit is 
completely below grade, with the bottom located at 11. 3 m (37 ft) below gm.de and the top 
located 1:1Rder 3.4 m (11 ft) of 0¥erb1:1rdefl. The taak has a dished bottom and a diameter of 
6. 1 m (20 ft). Assoeiated structures iflelude a tempemture seRsor, a salt well serecR, ftfld a 
liquid lCTt·el gage. No aetii,e radiatioft moHitoring wells are associated with taak 241 T 202 
(WHC 19918.). The taak is iflterim isolated and of souHd iftteeritv. 

1ft tank photogmphs ftfld surface mee:suremeHts eoHfirm liquid lCTt·cl increases from 
ifttnlsiofls d1:1ring the mid 1970s (WHC 1990e). Hanloft 1992 ifldieates that the taftk eoHtaifts 
79,500 L (21,000 gal) of sl1:1dge and ftO supeme:tant liquid. 

2.3.2.lS 241 T 293 Sillgle Shell Tttek. The 241 T 203 siflgle shell taak is located withifl 
the 241 T Tank Farm, which is approximately 610 m (2,000 ft) west of the 221 T BuildiHg 
and directly Horth of the 241 TY TaA:k Fa:rm and 23rd Street. 1ft operatioft from 1952 to 
April 1976, this taak recei¥ed waste from the 224 U Buildiftg (WHC 1991ft). 

This mnk has a ee:paeity of 208,200 L (55,000 gal) ftfld is eoftstrueted of a eareoft steel 
liner withi-ft a reiRforeed eoRerete shell. The taak is located eRtirely below gm.de, with the 
bottom surface at 11.3 m (37 ft) below gm.de and the upper surface co•f'ered by 3.4 m (11 ft) 
of 0•1erburdeft. Tonk 241 T 111 has a diameter of 6.1 m (20 ft), a dished boUom, and an 
infler structure 7. 6 m (25 ft) tall. Associated structures iflclude oRe actiif'e radiatioft 
monitoring well, a temperature senser, a salt well sereeft, and a liquid le11el gage (\l/HC 
1991a). This tank is iHterim isolated and of sound ifltegrity. According to Hanlon 1992, this 
tank eontaifls 132.500 L (35.000 eal) of sludee and HO sut>emataftt liauid. 

2.3.2.16 241 T 294 Sillgle SheU TaBk. Tank 241 T 204 is loee:ted ifl the 241 T Tank 
FBfffl, which is approximately 610 m (2,000 ft) west of the 221 T Buildiftg and directly ftorth 
of the 241 TY Tank Fa:rm and 23rd Street. 1ft 1976, this taftk recei>f'ed waste from the 224 
U Buildiflg: it is currently inaetii1e (WHC 1991ft). 

The tank has a capacity of 208,200 L (55,000 gal) and is composed of a steel lifler 
withi-R a coftcrete shell. The inner structure of the unit is 7.6 m (25 ft) tall. The unit is 
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1 completely below grade, with the bottom located at 11. 3 m (37 ft) below grade e.nd top 
2 located under 3.4 m (11 ft) of o,;erburden. The tank has a dished bottom and a diameter of 
3 6.1 m (20 ft). Associated struetttres inelttde a. temJ)Cratttre sense~, a salt_ well _screen, ~d a. 
4 liquid le,;el gage. Ne e.eti¥e radiation monitoring ~ells ~ e.ssocmted with thts tank (\/HC 
5 1991e.). The tank is interim isolated e.nd of sottnd inteentv. 
6 
7 Hanloft 1992 iRdiee.tes that this tank contains 143,800 L (38,000 ge.l) of sludge and no 
8 suTiemetaAt lieuid. 
9 

. l ed . 10 2.3.2.17 241 TX 101 SiBgle Shell Tank. The 241 TX 101 single shell taflk isocat 1ft 

11 the 241 TX TaRk Farm, which is appro:idmately 760 m (2,500 ft) sottthwest of the 221 T 
12 Bttildine e.nd direetlv south of the 241 TY Tank Ffflft. 
13 
14 Aeti•,e from Jttly 1949 ttntil 1980, this tftflk received eismtt_th phosphe.te mete.I was~ and 
9 SttJ)Cmataflt waste. The sttpematfl:ftt wastes contained REDOX high le,;el waste e.nd coating 

16 waste trilmtyl phosphate waste, eismttth phosphe.te first cycle we.ste, REDOX and waste 
17 fracti~nimtion ion exchange waste, B PlB:fit high tmd low le,;el waste, Roneomplexed waste, 
i:8 PUREX low level waste, orge.nie we.sh waste, pe:rt.ie.l netttmlimtion feed , e.nd e11aporator 
19 bottoms e.nd deeonwn:inatioft waste from 241 C, 241 BX, 241 SX, and 241 TX Te.nks (WHC 
20 1 C)()l A) 

i 
22 This tftflk has a. capacity of 2,869,000 (758,000 ge.l) e.nd is_ constructed of a e~oft steel 
23 liner within a. reinforced concrete shell. The tftflk is located entirely below grade, with the 
24 bottom at 13.7 m (45 ft) below grade e.nd the top sttrfaee eOYered by 2.4 m (8 ft) of . 
25 o•rerburden. The inner structure of the tank is 11.3 m (37 ft) high. The tank has a _dished 
26 bottom, a diameter of 22 .9 m (75 ft), and e.n operating depth of 7 m (23 ft). Associated 

struetttres inelttde fottr e:etiYe radiation moftitoring wells, a temJ)Crarure sensor, a. salt well 
28 screen, and a liQttid lC'1el eaee (\l/HC 19918:). Tank 241 TX 101 is interim isole.ted and of .,, a. . 
29 SOUR 1ntCE!fltv. 

~~ Althottgh the eo·1er blocks for this tfl:ftk were see.led in Jantte.ry 1982, intrusions of 
32 preeipitatioft, •1ie. the 241 TXR 152 Di•1ersion Be:,c,. eeee.me e,;ieent iR October 1982 (\VHC 
33 1991a). Hanlon 1992 indicates that this tank contains 18,900 L (5,000 gal) of sttpematant 
34 and 317,900 L (84,000 ge.l) of sludge, for a tote.I waste •;olume of 329,300 L (87,000 gal). 

3
5 

k. 1 ed . 36 2.3.2.18 241 TX 102 Siugle Shell Tank, The 241 TX 102 single shell tan 1socat 1ft 
37 the 241 TX Tank F9:rffl, which is approximately 760 m (2,500 ft) sottthwest of the 221 T 
38 Building and directly sottth of the 241 TY Te:nlc Farm. 

3g · b. th 40 From Jafl:uary 1950 until 1977, this tB:fik reeei¥ed the follo•N1ng 'Nastes:1smt:1 
41 phosphate mete.I waste, 242 T .&ra-porator waste, e.nd supematant eontaini:g REJ?OX high 
42 le,,el waste e.nd evat,emtor eottoms from 241 TX Tanks (V/HC 1991a). uceordtn~ to 

WHC(f PLANT)/8-30-92/03217 A 

2-18 



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 
O' 29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

DOFJRL-91-61 
Draft B 

Hanlon 1992, this tank eontait1s 427,700 L (113,000 gal)=ef:..salt eake, and no sttpemfltant or 

Tunlc 241 TX 102 has fl eapaeity of 2,869,000 L (758,000 gal) and is eoflstreeted of a 
eareon steel lifter withit1 a reiflfofeee eonerete shell. The tank is loes:tee entirely below 
grade, with the bottom at 13.7 m (45 ft) below grade and the top surfaee eo1t•efee by 2.4 m 
(8 ft) of CY1efbufdeft. The iftfter struerure of the tank is 11.3 m (37 ft) high. The tank has a 
dishee bottom, fl dia-metef of 22.9 m (75 ft), flftd flft operatiAg depth of 7 m (23 ft). 
Assoeiatee strucrufes iflelttde 6 aetiYe radiation rnoAitoring wells, air lift eirettlatofs, a 
temperarure sense£, fl salt well seraen, a salt raeei-¥ef, e.nd a liquid l~•el gage (WHC 1991a). 
Tflftk 241 TX 102 is iAterim isolated and of sottftd iAtegrity. 

2.3.2.19 241 TX 103 Single Shell TeBk. The 241 TX 103 single shell ta:Rk is loeated in 
the 241 TX Tank Far-m, which is appro:,c:imately 760 m (2,500 ft) southwest of the 221 T 
Building and difeetly sottth of the 241 TY Tank Fftfm. 

Tank 241 TX 103 was aeti·1e from July 1959 Hntil 1980. During this time, the tank 
reeer,ee bismttth f>hOsf)hate metal waste, 242 T E11&f)Oratof waste, and sttpematant. The 
s\:lf)Cmatant cofltainee bismttth f)hoSf)hate metal waste, Aofleomf>lc*ee waste, tribtttyl 
f>hOSf)hate waste, e.nd f)Mtial fletttralimtion feed ffom the 241 TX Tanks (WHC 1991&). 

This tank ha1, a C&f)aeity of 2,869,000 L (758,000 gal) flftd is construetee of fl carbon 
steel lifler within a reiflforeed ceflcfete shell. The tank is located efltirely below gra:de, with 
the bottom at 13.7 m (45 ft) below grade flftd the top sttrfaee eo•1efee by 2.4 m (8 ft) of 
o:yefbefden. The it1nef struerure of the tank is 11 .3 m (37 ft) high. The tank has a dishee 
bottom, a diameter of 22.9 m (75 ft), and Elfl operatit1g depth of 7 m (23 ft). Associatee 
strucrures iflelttde six aetiYe radiatiot1 moflitoriHg wells, a temperarure seHsof, a salt weH 
sefeeH, a salt reeei>,ef, a f)lttmmet, and a liquid lC¥el gage (WHC 1991&). TaHk 241 TX 
102 is interim isolatee e.nd of sound integrity. 

In 1977, two eXf)leratory dryweHs, 51 03 01 and 51 03 11, were drillee to aequifC 
e.dditioHal dftta. to C't'alttate high scintillometer measuremeHts i1l 'Nell 51 03 12 at the 15.5 m 
(51 ft) l011el (see 241 TX 107). A:etwity iR drywells assoeiatee with the 241 TX 107 leak 
plume af)peflf to hB:'t'e sta.bili2ee (1981) with the exceptioH of well 51 03 09, whieh has low 
le¥el acti'Yity, Elf)f)fo:,c:imately 100 et/s, at the 18.3 Md 21 m (60 and 69 ft) le1t•els (WHC 
1990e). Hanlon 1992 indicates that the tank contaiRs 594,200 L (157,000 gal) of sludge and 
no Stlf)ematant. 

2.3.2.28 241 TX 184 Si:Bgle SheH TeBk. The 241 TX 1041 siHgle shell tank is located i1l 
the 241 TX Te.nk F£li'ffl, whieh is appfmdmately 760 m (2,500 ft) southwest of the 221 T 
Building flftd direetly south of the 241 TY Tank FB:rffl. 
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1 TMk 241 TX 104 feme.it1ed aeti>.•e from No•1ember 1950 t:tftti:11977. Dt:tfit1g this time, 
2 it reeei¥ed bismuth phosphate metal waste, 242 T Bt1aporater waste, Md sepernata:Rt 1/+'aste 
3 eot1te.it1it1g REDOX ioft exehMge Md high le11el waste, PUREX orgMie wash waste, bismt:tth 
4 phosphate metal we:ste, B PlMt low lei;el waste, Md tfibt:ttyl phosphate from 241 TY Md 
5 241 TX ta:Rks (WHC 1991ft). 
6 
7 This ta:Rk has a: ee:pe:eity of 2,869,000 L (758,000 gal) Md is eoAstrt:teted of a: eB:fboft 
8 steel linef withifl a feinfofeed eoAefete shell. The tB:ftk is located efltirely below gmde, with 
9 the bottom. e:t 13.7 m (45 ft) below gmde Md the top st:trfe:ee etY1efed by 2.4 m (8 ft) of 
10 0111erburdeft. The inaer structure of the ta:Rk is 11.3 m. (37 ft) h-igh. The tank has a dished 
11 bottom., a: die:metef of 22.9 m. (75 ft), Md M epemtiag depth of 7 m (23 ft). Associated 
12 structures include se'feA aet:i-¥e mdiatioft m.oaitofiAg wells, a tempemture seAsor, e. se.lt 
13 feeeiver, Md a: li(lt:tid le•rel gage (WHC 1991ft). TMk 241 TX 104 is iAterim isolated Md of 
4 smmd integrity. 

15 
16' Aeeofdi0g to HMloft 1992, this ta:Rk eoftte.iAs 3,800 L (1,000 ge:l) of superne:ta:Rt Md 
1;]. 242,200 L (64,000 gal) of se.lt cake, for a total waste Yolt:tm.e of 246,000 L (65,000 gal). 
18 
1 2.3.2.21 241 TX 195 Single Shell Tank. The 241 TX 105 siftgle shell tank is located i-ft 
20. the 241 TX TMk FB:rffl, which is ap13roxim.ately 760 m (2,500 ft) sot:tthwest of the 221 T 
21 Building and direetly south of the 241 TY TanlE Farm.. 
22 
2 Tank 241 TX 105 was active from. Me:reh 1951 uAtil 1977, duriag which it reeei_,,•ed the 
24 following wastes: bismuth phosphate metal waste, 242 T E-,•apomtof waste, Md st:tpernata:Rt 

containing REDOX ion exchange and high le·1el waste aftd PUREX orgaftie waste fFom 241 
26 BX Md 241 SX ta:Rk fB:rffls (WHC 1991ft). 
27 
28 This ta:Rk has a eape:eity of 2,869,000 L (758,000 gal) aftd is constructed of a e&fboft 
29. steel liner withiA a feinforeed concrete shell. The ta:Rk is located entirely below gmde, 1+11ith 
30 the bottom. at 13.7 m. (45 ft) below gmde Md the top st:trfaee co•1ered by 2.4 m. (8 ft) of 
31 o¥erbt:trdeft. The i-ftftef strueture of the tBflk is 11.3 m. (37 ft) high. The ta:Rk has a dished 
32 bottom, a die:meter of 22.9 m. (75 ft), Md aft opemti0g depth of 7 m (23 ft). Assoeiated 
33 structures include six aeti·,e mdiatioA monitoriag wells, a temperature seasor, air lift 
34 eifet:tlatofs, a: se.lt feeeivef, a: se.lt well sereeA, Md a li(lt:tid lei;el gage (\VHC 1991ft). TMk 
35 241 TX 105 is interim. isolated Md aft asst:tm.ed leaker. 
36 
37 The unit was classified as (lt:testionable integrity iA 1977 due to aeti-¥ity ia five of the 
38 six drywells associated with the tank (WHC 1991a). Aeeording to Han.loft 1992, this tMk 
39 eoAte.ins 2,305,100 L (609,000 gal) of se.lt ee:ke Md no slt:tdge or st:tpernatant. 
40 
41 TB:Rk 241 TX 105 contains eoneentmtioas of organic se.lts greater than 3 % by weight 
42 total organic oom.pot:tnds (TOC). The tem.perature ia this tMk is m.oAitored weekly beeat:tse 

WHC(f PLANT)/8-30-92/03217 A 

2-20 



,.. 

1 
1 
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-91-61 
Draft B 

of its peteatial fef felease of high lei.•eLwasre.:.from ufteofttrellcd iaefeases ia teffl!M'f&ture=0f 
press1:lfe. The maximum teffl!M'fflRife £CB:ding in th~ tank ia Deeembef 1991 was 38 ~G-­
f.HH-~F) (Hanloa 1992). 

2.3.2.ll 241 TX 196 SiBgle Shell TaBli. The 241 TX 106 single shell tank is loeatcd in 
the 241 TX Taruc FB.flft, which is appro:11:imately 760 m (2,500 ft) southwest of the 221 T 
Building &:na aireetly south of the 241 TY Tank FB.flft. 

T&:nk 241 TX 106 was aefr1e from June 1951 to 1977. During this time, the tank 
feeewcd bismuth phosphate metal waste, tributyl phosphate waste, 242 T &1aperatof waste, 
&:na sut)Cfflatant. The supemat&:nt eoatitincd REDOX ioft c:11:ch&:nge &:na high le•rel waste, 
PUREX org&:nie wash waste, bismttth phosphate metal waste, ei,aperatof aottoms, &:na 
coating waste from 241 TX Taaks (WHC 1991a). Aeeofding to Haaloa 1992, this tank 
coatains 1,714,600 L (453,000 gal) of salt cake &:na ftO sut)Cfflatant of sludge. 

This tank has a capacity of 2,869,000 L (758,000 gal) &:nd is eonstruetee of a eafboft 
steel liner withia a reinfofecd eoaerete shell. The tank is located entirely belovl grade, with 
the bottom at 13. 7 m (45 ft) aelQw gmae &:na the tep sufface co•,cred by 2. 4 m (8 ft) of 
o•,efbttfdeft. The iftftef struetttre of the t&:nk is 11.3 m (37 ft) high. The t&:nk has a dishcd 
aottom, a diamctef of 22.9 m (75 ft), &:na &:n Of)Cfating aepth of 7 m (23 ft). Asseeiatcd 
structures inelttde &,e aeti>le fadiatioa monitoring wells, a temperature sensor, air lift 
cireulatofs, a salt fcecwef, e. salt well sefeen, &:nd a liqttia 1C¥cl gage (\VHC 1991a). Taruc 
241 TX 106 is iftterim isolated Etftd of sottftd ifttcgrity. 

2.3.2.23 241 TX 197 SiBgle Shell Tank. The 241 TX 107 single shell tank is located in 
the 241 TX T&:nk FB.flft, which is e:ppfmcimately 760 m (2,500 ft) sottthwcst of the 221 T 
Bttilding &:na dir-eetly sottth of the 241 TY TEmk FB:fm. Active from 1950 to 1977, tank 241 
TX 107 fceeivcd bismuth phosphate metal waste, 242 T &,aperatof waste, and supernatant 
that eoatitiacd bismuth phosphate metB:l waste and REDOX high lc•,el waste from 241 TX 
Tanks (WHC 1991a). 

This tank has a capacity of 2,869,000 L (758,000 gal) and is coastructed of a earooa 
steel liner withift e. reiftfofecd eoftcrete shell. The t&:nk is leeatcd eatifely below gfade, with 
the aottem at 13. 7 m (45 ft) aclow gmae and the tep sttfface CO"t'Cred ay 2. 4 m (8 ft) of 
o•,efburacft. The iftnef structure of the tank is 11.3 m (37 ft) high. The t&:nk has a dishcd 
bottom, a diameter of 22.9 m (75 ft), and an operating depth of 7 m (23 ft). Assoeiatcd 
structures iftclttde se"t'Cft actiYc radiation moRiteriag wells, a te~ture seRsof, &:n 0peft 
hole puffif), a salt £ceci¥cf, &:nd e. liqttie lc•,el gage (\VHC 1991a). Tank 241 TX 107 is 
iaterim isolatcd &:nd Em assttmed lcttkef. 

Uftplanacd release UPR 200 Vl 149 is associated with this tank. It is estimated that 
9,400 L (2,500 gal) leaked from the tank (Hanloa 1992). DttriRg Jttly 1977, aftef the tanlc 
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1 wa:s first ela:ssified a:s pessibly leaking, the tank was pttmpee to e. minimttm le1t•el to remo•1e 
2 as much of the supernatant material as possible (WHC 1991a). 
3 
4 Ha:nlon 1992 indie0:tes that the tank eontB:ins 7600 L (2,000 ga:1) of sttpema:tant nnd 
5 128,500 L (34,000 ga:1) of se.lt ea:ke, for a total •Naste volttme of 136,300 L (36,000 ga:l). 

~ 2.3.2.24 241 TX 108 Siegle SheU Tank. The 241 TX 108 single shell tank is loeated iR 
8 the 241 TX TO:Ak Farm, whieh is awro;lli.mately 760 m (2,500 ft) sottthwest of the 221 T 
9 Builditlg aBd direetly south of the 241 TY Tnnk Farm. 
10 
11 This tank opemted from 1950 to 1977 to reeeii1e bismttth phosphate metal waste, 
12 REDOX high le11el waste, 242 T Evapora:tor waste, O:ftd sttpema:tant. The sttpema:tant 
13 eoetained decoetam-inatioe waste, tributyl phosphate waste, nnd e>1apora:tor bottoms from 
1~ 241 TX nnd 241 TY ToHks (\VHC 1991a). Aeeoreing to Hanloe 1992, tank 241 TX 108 
f5 eoeta:ins 507,200 L (134,000 ga:l) of se.lt ea:ke. 
16' 
1,.7., This t:ank has e. CQ:f)B:city of 2,869,000 L (758,000 ~a:1) nnd is e~es~eted.~f e. cnrb~~ 
18 steel liner within e. reinforced eonerete shell. The ts:Bk is loee.ted eetirely below grade, wtth 
19· the bottom at 13.7 m (45 ft) below gra:de nnd the tep surfe.ee eo•1ered by 2.4 m (8 ft) _of 
D~ o1t•erhttrden. The inner stftletl:lre of the tO:Ak is 11.3_ m (37 ft) high. The taftk :e.s e. _dished 

21 bottom, a diameter of 22.9 m (75 ft), nnd nn Of)efiltiAg def)th of 7 m (23 ft). • Associated 
22 streetttres inelttde three netive ra:Elie.tion monitoring wells, 0: tefflf)era:tl:lre sensor, e. se.lt 
23 recei't•er, e. se.lt well serece, e. plummet, nnEI e. liqttiEI level gage (WHC 1991a). Tnnk 241 , . . 
24 TX 108 is ieterim isolated nnEI of sottnEI tntegnty. 

~ k" l ed " 26 2.3.2.25 241 TX 109 Siegle SheU Tank. The 241 TX 109 siegle shell tO:ft tsoeab tft 

ri the 241 TX Tnnk F&:rffl, whieh is awroximately 760 m (2,500 ft) sottthwest of the 221 T 
28 Building nnd directly south of the 2 41 TY ToHk Fa:rm.. 
2

~ · h" . . . ed 30 Tnnk 241 TX 109 was aetii,e from 1949 or 1959 to 1977. Duneg ti 1s time, 1~ r~et't' 
31 bismttth phosphate first eyele waste, 242 T Evapemtor waste, O:AEI suf)efflatant eonta:intng 
32 bismuth phosphate first cycle we.ste nnd e¥apora:tor bottoms from 241 T, 241 TX, nnd 241 
33 TY Tnnks AIIIIC 19918). 
34 
35 Th-is tank has a CQ:f)aeity of 2,869,000 L (758,000 ga:l) nnd is CORStftleted of a ea:rbo~ 
36 steel lieer withie a reieforeed eoeerete shell. The taAk is loeated eetirely below gra:de, v11th 
3 7 the bottom at 13. 7 m (45 ft) below gra:de nnEI the tO:f) sttrfaee eo•1ered by 2. 4 m (8 ft) _of 
38 011·erbt1rElen. The inner streetttre of the tank is 11.3 m (37 ft) high. The tO:Ak he.s a _dished 
39 bottom, e. Eliameter of 22.9 m (75 ft), nnEI nn Of)effltiftg Elef)th of 7 m (23 ft). Assoe10:ted_ 
40 structttres itlelude six acti't·e ra:dia:tioR mom.torieg wells, e. tefflf)era:tttre seesor, e. salt reeeiv~r, 
41 a se.lt well serecn. a l:>lttmmet. nnd e. liquiEI le1t•el 1?;a1?;e (WHC 1991a). Tnnk 241 TX 109 1s 
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iaterim isolated Md of souRd iRtcgrity. Haftloa 19923ndieatcs...that the taAk coataiRs 
l. 451 .soo-t=rJS.r.0002'il) of salt cake. 

2.3.2.26 241 TX 118 Single Shell Tank. The 241 TX 110 siflgle shell taAk is located ifl 
the 241 TX Tank Fa:rm, vrhieh is a.pprmcimately 760 m (2,500 ft) southwest of the 221 T 
Buildiflg and directly south of the 241 TY Tonk Fa:rm. Operatiag from September 1949 to 
1977, this tank reeei'led bismuth phosphate first eycle waste aH:d 242 T &·aporator waste 
(WIIC 1991a). 

This taftk has a capacity of 2,869,000 L (758,000 gal) Md is eoastrueted of a earaoa 
steel liaer withiA. a reiRforeed eoRerete shell. The taAk is located eatirely below grade, with 
the bottom at 13. 7 m (45 ft) below grade aH:d the top surface eo•1ered by 2. 4 m (8 ft) of 
01+1erb1:1rdefl. The ieeer strnewre of the taAk is 11.3 m (37 ft) high. The taAk has a dished 
bottom, a diameter of 22.9 m (75 ft), Md aH: operatiftg depth of 7 m (23 ft). Associated 
struewres iflelude six acti>1e mdiatioft moeitoriag wells, air lift eireulators, a temperawre 
seftsor, a. se.lt reeeiver, a salt well sereefl, aH:d a liqt:1id le'lel gage (\1/HC 1991a). TaH:k 241 
TX 110 is interim isolated and aA e.sst-1med leaker. 

IR ~weh 1974 the liquid leyel ift te.nk 241 TX 110 was reportedly 1.3 Cffl (0.5 ifl.) 
lower the.a expeeted. The taAk was remO'led from service for observatiofl. Duriflg the 
observatioe period eo further declines ifl fl1:1id level were observed aH:d drywells showed Ro 
readiftgs ftbo•;e fl:Offflal background. The declifte ift water l01;el was assumed to be associated 
with loss to the offgas system (WHC 1990e). AeeordiRg to HaH:loft 1992, TaH:k 241 TX 110 
eoHtaias L748 700 L (462 000 gal) of salt ea.kc. 

2.3.2.27 241 TX 111 Single SheU Tank. The 241 TX 111 siHgle shell te.ak is located ifl 
the 241 TX Tonk FB:rHl, which is approximately 760 m (2,500 ft) southwest of the 221 T 
B1:1ildiRg and directly so1:1th of the 241 TY TaH:k Fa:rm. Acti,;e from March 1950 to 1977, 
this taAk recei:r.·ed bismuth phosphate first cycle waste, 242 T &.·aporator waste, aH:d 
Sllf)efflate.at COfttaiftiflg tributyl phosi,hate waste from 241 TX TaH:ks (WHC 1991a). 

This taak has a capacity of 2,859,000 L (758,000 gal) a:Rd is coRstrncted of a earboR 
steel lifter withifl a. reiHforeed coHerete shell. The te.ak is located eHtirely below grade, with 
the bottom at 13. 7 m (45 ft) below gmde a:Rd the top surface eo'lered by 2. 4 m (8 ft) of 
0·1crburdefl. The iafter structure of the te.ak is 11. 3 m (37 ft) high. The te.ak has a dished 
bottom, a diameter of 22.9 m (75 ft), a:Rd a:R opemtiRg depth of 7 m (23 ft). Associated 
strucwres iRelude fi'le active mdie.tieR moHitoriHg wells, air lift circulators, a temperature 
sensor, a se.lt reeei,;er, a salt well sereeR, aH:d a liqt:1id l011el gage (\1/HC 1991a). TaH:k 241 
TX 111 is interim isolated Md of sound integrity. 

HaH:lon 1992 indicates that this taAk coRtains 1,400,500 L (370,000 gal) of se.lt cake 
and no shtAPP. Af' s11ACf'Ankmt. 
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1 2.3.2.28 241 TX 112 SiBgle Shell Tee.lt. The 241 TX 112 siHgle shell tank is located ia 
2 the 241 TX Tank Farm, which is apprmdmately 760 m (2,500 ft) southwest of the 221 T 
3 Building and directly south of the 241 TY Tank Fftl'ffl. 
4 
5 Aetii,e from August 1950 until 1974, tank 241 TX 112 recewed 242 T E1,aporator 
6 waste, eismuth phosphate first cycle waste, and supematant containing e•t'apomtor eottoms 
7 from 241 TX Tunks duriag that time (\VHC 1991a). Hanloa 1992 iadieates that Tank 241 
8 TX 112 contaifts 2,456,500 L (649,000 gal) of salt cake and no supematant or liquid. 
9 
10 This ftlfik has a capacity of 2,869,000 L (758,000 gal) and is constructed of a careen 
11 steel liner within a reinforced concrete shell. The tank is leeated entirely eelow gmde, with 
12 the eottom at 13.7 m (45 ft) eelow grade and the top surface eo•,•ered ey 2.4 m (8 ft) of 
13 o•,erourdea. The inner structure of the tank is 11.3 m (37 ft) high. The tank has a dished 
14 eottom, a diameter of 22.9 m (75 ft), and an opemting depth of 7 m (23 ft). Asseeiated 
'1 structures include six aetiit'e mdiation monitoring wells, air lift eireulators, a tempemture 
16 sensor, a salt recei1••er, a salt well serecn, and liquid le•,el gages (WUC 1991a). Tank 241 
17 TX 112 is iaterim isolated ·and of souRd iategrity. 
18 
19 2.3.2.29 241 TX 113 SiBgle Shell Teek. The 241 TX 113 sit1gle shell lfi:Ak is leeated in 
20 the 241 TX Tank Farffl, •Nhich is appro:1dmately 760 m (2,500 ft) southwest of the 221 T 

1 BuildiRg and directly south of the 241 TY Tank Farm. Aeti'+'e from Decemeer 1950 uRtil 
2--2 1971, this l'a:Ak receirt'ed 242 T &.<apomtor waste and supematant coRtainiRg e'+'aporator 
23 eottoms from 241 TX Th:Aks (WUC 1991a). 
24 
25 This l'a:Ak has a capacity of 2,869,000 L (758,000 gal) and is coRstructed of a earooR 
26 steel lifter withiR a reinforced cot1erete shell. The l'a:Ak is located eRtirely eelow grade, with 
27 the eottom at 13.7 m (45 ft) eelow grade and the top surface co'+'ered ey 2.4 m (8 ft) of 
2'8 01rerln1rdea. The iftner structure of the tank is 11.3 m (37 ft) high. The tank has a dished 
29 eottom, a diameter of 22.9 m (75 ft), and an operatiRg depth of 7 m (23 ft). Asseeiated 
30 structures iRclude three aetiite radiation moaitoriRg wells, air lift eireulators, a tempemture 
31 sensor, a salt well serecft, and liquid lC'+'cl gages (\VHC 1991a). Tunk 241 TX 113 is interim 
32 isolated and an assumed leaker. 
33 
34 Unplanned release, UN 200 W 129, is assoeiated with Tank 241 TX 113. IR January 
35 1971, while leak testiRg a ae•w' jumper asseffiely, an employee closed a '+'WC ia a pump pit 
36 and as he did, a caustic mdioaeti'+'e solutioa sprayed up through the pit eo•,er. The employee 
37 was deeoatamiRated, the area was surYeyed, antl the pump pit was hosed dowa (Radiatioft 
38 Occurreace R:eport, 11 January 1971). Accordiftg to Hanloa 1992, the lfi:Ak contains 
39 2,297,500 L (607,000 gal) of salt cake, and RO supematant or sludge. 
40 
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2.3.2.30 241 TX 114 Single Shell Teele. The 241 TX il.UiAgle.:shelLtank--i&=loeated in 
the 241 TX=1imlrP£irffl, wh1cli=is apprmdme.tcly 760 m (2,500 ft) southwest of the 221 T 
Buildine and dir-eetlv south of the 241 TY Tank FB:fm. 

Frem April 1951 to 1971, the tank reeeit1ed 242 T Bva-porator waste and supernatant 
containing bismuth phosphate first cycle waste B:Ad eYe.-porator bottoms from 241 TX TB:Aks. 
As salt filled this tfmk, it was remoYed from serviee. l•, prototype eleetrieal immersion 
heater was i:ftstalled i:ft 1964 B:Ad ao plB:As exist for its remoYe.l (\l/HC 19918:). 

TB:Bk 241 TX 114 has a ea-pe.city of 2,869,000 L (758,000 ge.l) B:Bd is constructed of a 
carbon steel liner within a reinforced concrete shell. The taftk is located entirely below 
grade, with the bottom at 13.7 m (45 ft) below grade B:BEI the top surface co·1ered by 2.4 m 
(8 ft) of oYerbtuden. The inner str=uct\ire of the tank is 11.3 m (37 ft) high. The tank has a 
dished bottom, a di£lffleter of 22.9 m (75 ft), B:Ad B:B operating depth of 7 m (23 ft). 
Associated struct\ires include three e.ctit,e radiation monitoring wells, e.ir lift eireulators, a. 
temperamre sensor, a. salt receiver, e. salt well screen, and liquid le-.•el gages (\l/HC 19918:). 
Tank 241 TX 114 is interim isolated and B:B ass1:1med leaker. 

All the drywells surroundiag this tank he.Ye e.ctit1ity e.t 13.1 m (43 ft). Well 51 14 04 
displayed B:A extensii,e profile chfl:Hge below the 14.6 m (48 ft) lCYcl in 1977 and 1978 (\l/HC 
19918:). HMlon 1992 indicates that 2,025,000 L (535,000 ge.1) of salt ce.ke, B:B no sludge or 
suoeme.taftt are contained in the te.Bk. 

2.3.2.31 214 TX US Single Shell TaBk, The 241 TX 115 siAgle shell tank is loeated in 
the 241 TX Tank Fe.rm, which is 9.f)proxime.tely 760 m (2,500 ft) southwest of the 221 T 
Buildine and direetl-.• south of the 241 TY Tonk Fe.rm. 

ActiYe fFOm 1951 to 1977, this tank rceciYed 242 T &,a-porator waste, trib1:1tyl 
phosphate waste, coating waste, deeont£lfflination waste, and supcmatant containing bismuth 
phosphate metal waste, decontamination waste, coe.ting we.ste, and CYe.porator bottoms from 
241 U. 241 S. 241 T. and 241 TX TB:Bks (V/HC 19918:). 

Tonk 241 TX 115 has a eape.city of 2,869,000 L (758,000 ge.l) B:Ad is constructed of a 
ce.rbot1 steel liner withit1 a reinforeed concrete shell. The taftk is located et1tirely below 
grade, with the bottom e.t 13.7 m (45 ft) below grade e.ad the top surfe.ee co·,ercd by 2.4 m 
(8 ft) of 011erb1:1rden. The iRRer struct\ire of the tank is 11. 3 m (37 ft) high. The tank has a 
dished bottom, e. die.meter of 22.9 m (75 ft), and B:B operating depth of 7 m (23 ft). 
Associated structures include four e.eti·1e radiation monitoring wells, a temperatere sensor, a . 
salt reeei-ver, a salt well sereet1, fl:Hd liquid l011el gages (WHC 1991 e.). TB:Ak 241 TX 114 is 
interim isolated and an ass1:1med leaker. 

WHC(TPLANT)/8-30-92/03217 A 

2-25 



DOE/RL-91-61 
Draft B 

1 Tftftk 214 TX 115 was designated a "dormftftt" lea:ker in February 1975 bee~se of 
2 increasing mdiation peaks observed ifl near by drywells (WHC 1990c). The ~k ts filled . 
3 with salt cake to a depth of 6.1 m (20 ft), eontainiftg the second greatest (lttftfttity of waste tft 
4 the tank mrm (only 241 TX 112 eofttains more waste) (V/HC 1991a). 

~ Liqtiid obsef\'atioft 'Nell (LOW) seftfts fe'•1ealed 0.R iHterstitial liqtiid le1rel (ILL) ifterease 
7 iR e:iteess of the established 12.2 em (4.8 in.) inerea5e criteria ifl both :May 1987 and ·March 
8 1991 .An intrusion in·1estigation is being eonduetee fer this tank. SeaHs are conducted 
9 eve~ si:it weeks. As of the September 1991 SC0.R, ftO further increase of the ILL had been 
10 obsef\•ed since the Me.reh 1991 le1rel (Hanlon 1992). According to the Tonk F~ 
11 Surveillance Report fer Deeember 1991 (Hanlon 1992), T0.Rk 241 TX 115 contains 
12 2,422,400 L (640,000 gal) of salt ea:ke. The tMk eofttaifts ft0 supematant Of sludge. 

l3 k' l ed. 14 2.3.2.32 241 TX 116 Single Shell Taek. The 241 TX 116 siftgle shell tan 1soeat tft 
15'· the 241 TX Tank Ftll'ffl:, which is ftl)pro:itimately 760 m (2,500 ft) southwest of the 221 T 
16- Building and direetly south of the 241 TY T0.Rk F&fffl. 
1

7. · h' . . ···ed 18 Tftftk 241 TX 116 was aeti·1e ffem 1951 to 1969. Dunftg U is time, 1t feeeh 
19 • supernatant eofttaiftiftg e•rapere.ter bottoms from 241 TX Tftftks. lft Oetob~f 1970, 116,400 
2~ kg (256,000 lb) of diatomaeeous earth were added to this tMk Md_ ~~o:it1mately 378,500 L 
21 (100,000 gal) of SUf>effiatant fluid femo•red ifl 0.R 1:1as1:1ceessful stab1bzatioft atte~t. . 
22" Radiatioft moftitoriftg of Dryv1ell 51 16 11 in 1975 suggested that the tank was still leakiflg. 
2~"' AH: additioftal attempt to femo·1e the remaining fluid was uasueeessful (\VIIC 1990e, Ilanlofl 
24 1992, '.VIIC 19910.). 

~ . 
26 Tftftk 241 TX 116 has a 09.f)aeity of 2,869,000 L (758,000 gal) and 1s ~oflstrueted of a 
27 earbofl steel liner withift a feiflfereed eoflerete shell. The tMk is located entirely below 
28 , grade, with the bottom at 13.7 m (45 ft) below gmde _Md the top surfae~ eo·.,ered by 2.4 m 
2,9, (8 ft) of 071erburdeR. The iflRef struea:ire of the taRk 1s 11 .. 3 m (37 ft) Jugh. The tank has a 
30 dished bottom a die:metef of 22.9 m (75 ft), Md e.H: opere.tiag depth of 7 m (23 ft). 
31 Assoeiated s~ea:ires iflelttde three active re.diatieft meRitoriflg wells, a teffl-peratttre sensor? a 
32 salt reeeiver, a salt well sereen, 0.Rd liqttid l011el gages (\VIIC 19910.). Tftftk 241 TX 116 1s 
33 iRterim isolated Md M assumed leaker. 
34 
35 Aeeordiflg to HMleft 1992, the tMk eonmifls 2,388,300 L (631,000 gal) of salt ea:ke 
36 Md ftO suaematant Of slttd~e. 

37 . l ed. 
38 2.3.2.33 241 TX 117 Single Shell Taek. The 24 l TX 117 siflgle shell tank 1soeat ill 

39 the 241 TX Tank Ftll'ffl:, which is appro:itimately '760 m (2,500 ft) southwest of the 221 T 
40 Building Md directly south of the 241 TY Tonk FartB. 
41 
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Opemtioa of tank 241 TX 117 bcgftft in lq}ril 1951 aacLeeasee ia 1969. Buriag=this­
time the tank recewed supernatant contaif1ing first cycle waste Md C¥a:porotor bottoms from ' . 
241 TX Tftftks (\l/HC 1991a). 

Tftftk 241 TX 117 has a capacity of 2,869,000 L (758,000 gal) ftftd is coastructed of a 
ca:rboa steel lifler withia a reiaforeed eoacrete shell. The tank is located eatirely below 
gmdc, with the bottom at 13.7 m (45 ft) below grade ftftd the top sttrfaec covered by _2.4 m 
(8 ft) of 01,erbttrdea. The iaaer struetttre of the tftftk is 11.3 m (37 ft) high. The tftftk has a 
dished bottom, a diameter of 22.9 m (75 ft), ftftd 8ft opcmtiag depth of 7 m (23 ft). 
Associated structttres inclttde fottr act.Pie radiatioa moRitoriag wells, a temperatttre seasor, a 
salt reccir,er, a salt well sereea, Bftd lictttid lC',el gages (\1/HC 1991a). Tanlc 241 TX 117 is 
iaterim isolated ftftd aa assttmed leaker. 

Photogmphs ta:lEea of the inside of Taak 241 TX 117 ia NO't1ember 1969 show a mdial 
crack in the coacrete dome of the tftftk. 18 October 1970, 39,100 kg (86,000 lb) of 
diatomaeeotts earth: was added to this tank ia 8ft ttasttecessful stabilizatioa attempt (\VHC 
1991a, Hftftloa 1992). Haaloa 1992 indicates that this tftftk coataios 2,369,400 L (626,000 
gal) of salt cake, aad no sttpem~tant or slttdge. 

2.3.2.34 241 TX 118 Siegle Shell Taek. The 241 TX 118 single shell tftftk is loeated ia 
the 241 TX Tank Farm, which is approximately 760 m (2,500 ft) sottthwest of the 221 T 
Bttildiag and directly sottth of the 241 TY Tunk Farm. 

This tftftk operated from April 1951 to November 1980. Dttring this time, it reeei¥ed 
242 T E111aporator feed tftftk waste, 234 Z and 235 Z Bttildings waste, cattstic soltttioa; 
tribtttyl phosphate waste, decontamination waste, and sttpcmatftftt. The sttpcmatftftt cootaiH:ed 
tribtttyl phosphate waste, bismttth phosphate first cycle waste, C',a:porator bottoms, 
decootaminatioa waste, partial netttffllizatioo feetl, aad coatiHg waste from 241 T, 241 TX, 
241 TY, and 241 U TaAks (\l/HC 1991a). 

Tank 241 TX 118 has a capacity of 2,869,000 L (758,000 gal) aad is constructed of e. 
carboa steel liner withift a rei-Hforeed concrete shell. The tftftk is loeated eHtirely below 
gmde, with the bottom e.t 13.7 m (45 ft) below gmde aAd the top surfaee eo¥ered by 2. 4 m 
(8 ft) of o•,erbttrden. The inHer stftictttre of the tftftk is 11. 3 m (37 ft) high. The tftftk has a 
dished bottom, a diameter of 22.9 m (75 ft), ftftd 9.ft opcmtiHg depth of 7 m (23 ft). 
Associated structttres iHclttde SC'+'CR aet.P,e radiation monitoriHg wells, a tempcratttre seHsor, a 
salt recei>1er, a salt well screen, a plummet, aAd lictttid le1t1el gages (\l/HC 1991a). Tank 241 
TX 118 is iHterim isole.ted and of sotmd integrity. 

According to Hanloa 1992, the tftftk contains 1,313,400 L (347,000 gal) of salt cake. 
18 additioa, the tank contains greater than 10 % by weight of TOG of organic salts. The 
tempcratttre of the tank is moaitored weekly becattse of its potential for release of high le•tel 
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1 'Naste from aft uaeoatrolled iaefease ia tempemtur-e of pFessufe. The ta:nk also eoataiaed less 
2 than 1 kg mole of fen:oeyanide at a maximum temperat1ue of 26 ~C '78 ~F) in December 
3 1991 (IJenloa 1992). 
4 
5 2.3.2.3S 241 TY 101 Siegle Shell Taek. Tank 241 TY 101 is located ia th~ 241 TY_ Tank 
6 FaFm, which is approrimately 730 m (2,400 ft) southwest of the 221 T Buildmg Md directly 
7 aorth of the 241 TX Te.ftk Fllfm. 

~ Operations began in 1953 at this unit and ceased in 1973. During this time, the tank 
10 received bismuth phosphate fifst cycle waste and supematant eoatainiag hismuth phosphate 
11 fifst cycle waste tributyl phosphate waste, 9.8:d er;apomtor bottoms from 241 TY, 241 TX, 

, . . ed h 12 9.8:d 241 S TMk Farms (V/HC 1991a). The iategrity of this ua1t was questioa w ea a 
13 liquid ler.•el increase exceeded 0.76 em (0.30 in.) (WHC 1991a). 

14 . b 1 
[5' Ta:Rk 241 TY 101 has a eapaeity of 2,869,000 L (758,000 gal) El:fl:d 1s ellf Oft stee 
1~ liaed, with a Feiafor-eed concrete shell, dome, Md ease. The liaCf is 7.3 m (24 ft) high. 
17 The tank has a dished bottom and is eovefed by 1.9 m (6.25 ft) of ovefbuFden. The 
F8" opeFatiflg depth is 7 m (23 ft) Md the diametCF is 22. 9 m (75 ft). Ass~iated strue~Fes 
19 iaelude thfee active mdiatioa monitoriag wells, a tempemtur-e seasof, a Jet pump with seFeca, 
20 a liquid ler.•cl gage, a plummet (WHC 1991a). Tank 241 TY 101 is iaterim isolated Md aft 

2r assumed lenker. 
2 
23 H&Rlon 1992 iadieates that this ta:nk contains 446,600 L (118,000 gal) of sludge. IA 
24'"\ Decembef 1991, the ta:nk eoataiaed 23 kg moles of fen:oeyMide, at a maximum tempemtur-e 
25- 1 ~~c (71 ~F) (Han.lea 1992). 

;~- 2.3.2.36 241 TY 102 Siegle Shell Taek. TMk 241 TY 102 is loeated in the 241 TY_ Ttlflk 
28.. , FaFm, which is approximately 730 m (2,400 ft) southwest of th~ 221 T Bui~ding and dtr-eetly 
29 aorth of the 241 TX Tftftk Farm. Aetir;e from 1953 to 1979, this ta:nk Fecewed supernatant 
3CJ' containing B Pla:Rt low ler;cl waste, REDOX high lCYel waste, PUREX OFg&Rie wash waste, 
31 REDOX ion eJEeha:Rge •t1t·aste, Md CYap<)ffitof bottems from 341 TX Md 241 TY tfm:ks (WHC 
32 19910). 

~~ Ta:Rk 241 TY 102 has a eapaeity of 2,869,000 L (758,000 gal) Md is eafboa steel 
35 lined, with e. Feinforned eoacFete shell, dome, tlfld he.se. The liHCf is 7.3 ffl (24 ft) high. 
36 The tank has a dished bottom Md is eo•1efed by 1.9 m (6.25 ft) of ovefbuFden. The 
37 operntiag depth is 7 ffl (23 ft) and the diftffletef 22.9 m (75 ft). Assoeie.ted structufes in~lu~e 
38 fir1e actir;e mdiatioa fflonitoriag wells, a tempemtur-e seasof, El:fl: opea hole pu~p, an? e. liquid 
39 le•1el gage (WHC 1991a). TMk 241 TY 102 is ieterim isolated a:Rd of souad 1ntegnty. 
40 
41 Tank 241 TY 102 is the oaly tank ia the TY tftftk farm eoatainiag salt cake. Drywell 
42 52 02 11 was drilled in May 1975 to test the validity of usine resisti1t•itv measuFements as tt 
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method of leak deteetioft by injeetiftg a. salt solutioft (NaN(),) a:nd moHitoring:..formatieft 
respoRse (WHC 199l a). Ifl=Jmmary l9&97fie a.eti•,ity ift the well increased from 
ftf)t)fO*imately 70 et/s a.ta. depth of 12.2 m (40 ft) to about 160 et/s, a:nd theft stabili~ed 
(WHC 1991a) 

Hanlos 1992 indicates that the taAk eostains 242,200 L (64,000 gal) of salt ea.kc, 1Nith 
so sludge or supematliftt. 

2.3.2.37 241 TY 183 Siftgle Shell TaBk. Ta:nk 241 TY 103 is loeated ia the 241 TY Tank 
FEkfffl, which is awro,tlmately 730 m (2,400 ft) southwest of the 221 T Building a:nd direetly 
A.Orth of the 241 TX TWHC Farm 

OperatiOAS begaft at Tank 2 41 TY 103 iA J\:lly 1953 and ceased ift 1973. Dl:lriAg this 
time, the tliftk reeeit.•ed bismuth phosphate first eyele waste, tributyl phos,:,hate waste, a:nd 
supematliftt. The supematliftt eosteifted bismuth phosphate first eyele waste, tributyl 
phoSI)hate waste, PUREX orgeme wash waste, REDOX ioft exeha:nge waste, eoatiftg waste, 
e11apore.tor bottoms, and deeonte.minatios waste from 241 BX, 241 T, 241 TX, 241 TY, and 
241 t\X Ta:nks (WHC 1991a) 

Tank 241 TY 103 has a capacity of 2,869,000 L (758,000 gal) a:nd is earboft steel 
lined, with a. reisforeed concrete shell, dome, a:nd base. The liser is 7.3 m (24 ft) high. 
The tliftk ha.s a. dished bottom a:nd is eo·,ered by 1.9 m (6.25 ft) of 011erburdeR. The 
Ol)effltiftg depth is 7 m (23 ft) a:nd the diameter 22.9 m (75 ft). Assoeiated struernres iRelude 
three aeti'le radiatioR moRitoring wells, a. temperarnre seRsor, a salt well sereeft with jet 
pump, a plummet, a:nd a liquid 101,el gage (\VHC 1991a). TaRk 241 TY 103 is iAterim 
111nlAtAA RRA RR R111111FRrvl 1Nili=Pf' 

1ft February 1976, o•,erflow of the 241 TX 155 Dh•ersioR Box catch t.enk flowed baek 
into Ten-le 241 TY 103, depositing 3.3 em (1.3 ift.) of sludge waste. Based on the liqHid 
l011el deerease, apprmdmately 11,400 L (3,000 gal) were estimated to ha¥e leaked from the 
t.enk, with a:n ectii,ity of 700 Ci 137Cs (Ha:nloft 1992). Drywells showed a sigRifiea:nt increase 
that was attributable to this floodiRg e11eRt (UPR 200 W 150). The unit was remo11ed from 
sep,riee iR October 1973 because t>w•e dry•Nells, 52 03 06 and 52 03 03, had shows radiation 
iftcrea.scs suggesting leakage from this uRit or 241 TY 105 (\I/HG 1991a). 

Hanloft 1992 indicates that the tliftk COAte.iAS 613,200 L (162,000 gal) of sludge. In 
Deeember 1991, Tank 241 TY 103 eoftte.iAed 28 kb mole of ferrocya:nide, at a mwmum 
teffl"'-"".f'Rhlf'P nf ?.1 ~c (69 ~P) f'.Henlon 1002). 

2.3.2.38 241 TY 104 Siftgle Shell Taek. Tank 241 TY 104 is located iR the 241 TY Ten-le 
Farm, whieh is Bl)pro,cimately 730 m (2,400 ft) southwest of the 221 T BuildiRg a:nd direetly 
nortJ:t of tJ:tp ?.41 TX Tenk PeffFI . 
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Operations began at this t&nlc i:ft August 1953 9:fld were terminated in }.10.reh 1974. 
During this time, the t&nlc reeei't'ed tributyl phosphate waste 9:fld supemata:Rt. The 
supemata:Rt contaiRed REDOX ion exchft:Age waste, PUREX orgft:Aic wash waste, bismuth 
phosphate first cycle waste, tributyl phosphate waste, 8::Ad deeontaminatiott waste from 241 
TX and 241 TY T8::Ak Farms (WHC 19918). 

Tft:Ak 241 TY 104 has a: CB:J)acity of 2,869,000 L (758,000 gal) 8::Ad is ca:rbott steel 
lined, with a feinfofced concrete shell, dome, and base. The linef is 7.3 m (24 ft) high. 
The ta:Rk ha:s a: dished bottem 8::Ad is eo•t'Cfed hy 1.9 m (6.25 ft) o~ 0Yerhurdet1. The 
operatmg depth is 7 m (23 ft) and the diameter is 22.9 m (75 ft). Assoeiated structures 
ittelude frre a:eti>re radia:tiott monitoring wells, a: temi,erature scnsof, a: se::lt well scfeen, and a: 
liquid le-.·el gage (WHC 19918). T8::Ak 241 TY 104 is interim isolated 8::Ad an a:ssumed 
leekef. 

This uttit was remoYed from service wheR the liquid leYel decreased in excess of the 
0.76 em (0.30 i:ft.) limit. !ft 1974, approximately 5,300 L (1,400 gal) of supemata:Rt leaked 
from .the ta:Rk (UPR 200 'H 151). The leak consisted of RBDOX ion exchange waste, 
PUREX organic wash ·wiaste, bismuth phosphate first eyele waste, trihutyl phosphate waste, 
8::Ad deeoRtamiflatiott waste from the 241 TX and TY Tft:Ak Farms. The leak wa:s RotieeEI 
when the liquid lcYel dfopped more th0:t1 the 0.76 cm (0.3 in.) limit. The P 10 Salt well was 
pumped as a: clCftftup effort fof this unpl0:t1ned feleasc (Cramef 1987). 

He.nloft 1992 i:ftdiea:tes tha:t the t&nlc eoRta:ifls 11,400 L (3 ,000 gal) of supemata:Rt and 
162,800 L (43,000 gal) of sludge, fof a total waste 't'Olume of 114,100 L ( 46,000 gal). Ia 
Deeemhef 1991, Tanlc 241 TY 104 eontaitted 12 lEg moles of feHocyanide a:t a: maximum 
temperature of 21 ~C (70 ~F) (Hft:Alon 1992). 

2.3.2.39 241 TY 105 SiBgle Shell TeBk. T0:t1k 241 TY 105 is loeated in the 241 TY T8::Ak 
Farm, which is appmximately 730 m (2,400 ft) southwest of the 221 T Building and difeetly 
Rofth of the 241 TX TMk Farm. Acti>t'e from JMuary 1953 1:mtil 8eptemher 1960, this tM:k 
reeeh•ed trib1:1tyl phosphate waste (WHC 19918). 

T8::Ak 2 41 TY 105 has a capacity of 2,869,000 L (758,000 gal) and is carbon steel 
lined, with e. feinfofeed concrete shell, dome, 8::Ad he.se. The lifl:ef is 7.3 m (24 ft) high. 
The ttmk has e. dished hottom 8::Ad is co•t'ered hy 1.9 m (6.25 ft) of o•rerhufden. The 
opemtmg depth is 7 m (23 feet) and the diametef is 22.9 m (75 ft). Associated strnctl:lres 
incl1:1de one aeti>t'e radiatiott moRitoriRg well, a temperatl:lre scRsor, a jet p1:1mp with screeft, 
8::Ad a liquid lc¥el gage (WHC 19918). Tanlc 241 TY 105 is iHterim isolated and an assumed 
lcakef. 

Unpl8::Aned release UPR 200 W 152 is assoeiated with this ttmk. !ft 1960 trih1:1tyl 
phosphate was released. Based oft the liquid lCYel deeree.se in the ttmk, the leak is estimated 
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at 132,500 L (35,000 gal) with B:ll aeth·ity of 4,000 Ci of 137
~ .. :: 

dryvtells are assoeiated=witlnais unit. The iadioacfu·ity in bh b result 
of interstitial liquid leakage (WHC 1991a). Hanlon 1992 indicates that the fflflk contains 
874 300 L (231 . 000 gal) of sludge 

.2.3 . .2.49 .241 TY 196 Siegle Shell TaBk. TMk 241 TY 106 is located in the 241 TY Tank 
FEJ.fffl, whieh is &-ppfmcimately 730 m. (2,400 ft) southwest of the 221 T Building e:nd directly 
north of the 241 TX Tanlc Farm. Operations bege:n at this unit in June 1953 Md ceased in 
1959_ DuriRe this time_ the t.enk reeeh•ei-1 trihll''yl phosphate waste (\VHC 19918:). 

Tank 241 TY 106 he:s a capacity of 2,869,000 L (758,000) gal Md is eMbOA. steel 
lined, with a reiA.foreed eonefete shell, dome, e:nd base. The linef is 7.3 m. (24 ft) high. 
The fflflk has a dished bottom Md is eo¥ered by 1.9 m (6.25 ft) of 0•1ernurden. The 
opemting depth is 7 m. (23 ft) B:lla the diameter is 22.9 m (75 ft). Associated structures 
include fwe aeti•re fadiation monitoring wells, a temperature sensor, e:nd a li<tUid level gage 
(VIHC 1991a)_ Te:nk 241 TY 106 is iA.terim isolated Md M assumed leaker. 

Due to unple:nned rel~ UPR 200 \V 153, TMk 241 TY 106 was fCfflO¥ed from. 
service. The felease we:s diseo11efed when fOutine sufYeille:nee of radiation drywells 
indicated a change of pfofile in Drywell 52 06 05 (which now appears to h&Ye stabilized). 
The waste in·.io1'1ed we:s ideRtified as tributyl phosphate eontaiRing 2,000 Ci of 137Cs. The 
leak volum.e is estimated at 75,700 L (20,000 gal) based on the liquid level decrease in the 
fflflk (IIMloA. 1992). The taHk was stabilized with diatom.aeeous earth in 1969 (Cramer 
1()~7) 

The Deeem.bef 1991 Te:nk FMm Suf\•eille:nee Report (He:nlon 1992) iA.dieates that Tank 
241 TV 101, eonminq 1,4 ~AO T. (17 000 11Al) of qh1A11P. 

ili:l l/ili!Illli!imfi 
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2.3.2.41 241-T-361 Settling Tank. This inactive tank is located about 213.5 m (700 ft) 

iliiiif-£ 
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!!'-'!!!!~c.;~ 
§QJJffi:ip] 105,980 L (28,000 gal) of sludge containing approximately 2 kg (4.4 lb) of 
plutoruum (15,.500 Ci beta/gamma). This unit was isolated in 1985 (Cramer 1987). 1(9 
µjjjJM!nlOll~~::::4gM~iff::::[9.r:::ffiii.ii]IUU ········ 

2.3.2.42 244-TX Receiver Tank. This active doubldlcontained receiver tank receives waste 

iiiiiiliiil...: 
(26,019 gal) of waste (Hanlon 1992). No information was found to indicate that this tank 
has released any waste to soil. 

2.3.2.~ 211Wl.#301TCatch Tank 241 T 301. This inactive tank is located east of the 241-

iiiiii ..... 
The catch tank is surrounded by a chain-link fence and is marked by a metal post with a 
plaque, as observed during a site visit in September 1991. 
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It collectse.d overflow from the 241 T 252 tt4:t;$+.25!.famd the 241 T 151 2Aldtr!l\S-: · ---
Diversion Box;~''''' Wfl~t!!YfiJqg;l:Jj\ffll1=fiiffltlfl,4,lllil/!;Jg:j:i:Jl~i:1l] %''''''''""''''''""*''❖'''''''''''' 

l:IIHU~w!Im!i~Im ::1m~/!qt!:::!ffi~::::9pjf~ 

1ei::=:IY"• l ll!ll~lllrr~r!!!~~ii~'!!!:~2!J, ;q!:::1~!:::=::!~!!!f is 
marked ey e. met-al post with e. f>IB:Ettte, ~ oese£Yed duriflg e. site •1isit ia Septemeer 1991. 

IP.i:::y~fflmii~:::1¢~1:llt- tfl'mfl§:::m.~ 
2.3.2.45~ ~lHl'lt.amrncatch Tank 241 TX 392A. This tank is located approximately 

iiiiiiiiil• tiiiit 
period of operation (1949-1982), the tank was used to accept any overflow of solutions from 
processing and decontamination operations (WHC 1991a). The w'.@'®:: i@.,i.~g,¢.ffi.@.;t@umt is 
connected to !l[i[ffii[~t& t!~l::::Diversion Box 241 TX 153 l![i[%i[~t'1it~!i~:::~ ~!1\;\i l#-

fi§j\j!1lifflmi~::::IJ&liifi,!jlP9B):If:9fI~§::::a 

:.•1"ll•• ~i~-1i; ; m:~::.t.iR~::::ig~ll~~~mRlt:::~~--
m~n1949 to 1982 B:Ad e.eeepts OYerflow from the 241 TX 155 Di11ersiofl Box. imd~i:AAmb 

surrounding ffii.)24 l-TX-155 DiV.et.Jimi.{B.difand is marked by surface contamination warning 
signs and th;~t ,yellow pipes, ,-,~ ,❖~i;';~~-,,'ct~ring a site visit in September 1991. Two pipes 
are stubbed 0.31 m (1 ft) above the ground; one pipe is equipped with a fluid level recorder. 
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2.3.2.4+8 241MJX;30!(lmCatch Tank 241 TX 302C. The 241-TX-302C Catch Tank is an 

iiiMll,lifM_,rn_,.. 
This unit is used to accept overflow of radioactive waste solutions resulting from 

~iiim\i11:•H11~~~1:n~~~~~~;;:~1~;~]sd,~fs\!'!~~!ff!!!ie 
ancfis···assocfatecfwfili ____ ilict241-TX-154 Diversion Box and the 241-TX Tank Farm 
(WHC 1991a). 

~fwe-{l]ffl:II1unplanned __ !~~~s, UPR-200-W-21{IBtt:El'.tlt.~ and UPR-~~~~~~-~' 
are associated with thiHitedffiii. These releases are addressed in Sectioa 2.3 .10 !rablemZ#fK 

❖:•:•:•:,:-:•:•:•:•:•: :❖:•:•:-:.;.:,:,:•:•:•:• :•:•:•:•:•:❖:•:•: • :•:❖:• 

and summarized eelow. 

The UPR 200 'll 21 relee.se oeeufi'ed iii July 1953 &A:d eonsisted of e. e&11e ia O¥er e. 
process line near the 241 TX 154 D&•ersioR Bmc This e9:\le in resulted ia coatamiRatioa of a 
large ares. betweca the 221 T &A:d 222 T Buildings; reported dose rates were 25 R/houf. A 
jumpef leak ift the 241 TX 154 Di71ersioa Box in tum es.used the 214 TX 302C Ce:teh Tank 
to 011ertl.ow (!.la.xfield 1979). The ares. w9;5 eo•1ered with blacktop and posted with 
undergrnund eontamfRation wam.ing signs (Stenaer et al. 1988). 

The UPR 200 W 160 felee.se oeeufi'ed on Deeembef 30, 1955 whea se11eml thouS&A:d 
gallons of metal w9;5te and miawatef were felee.sed due to failure of an undergfound t.fansfef 
line from the 241 TX 302C Cateh T&A:k to the 241 U 101 metal waste storage tank (Maxfield 
1979). The liquid was fofeed through se•1efal feet of soil onto the surface suHounding the 
241 TX 302 Cateh T&A:k, between buildiHgs 221 T and 222 T, &A:d ifteluding the ares. withift 
the double fenees of the 224 T Building. The area was backfilled and spfe.-yed 1Nith te:f and 
posted as a mdiatioa zofte (WHC 1991a). 

2.3.2.48!, ~!!tlltlSl ::icatch Tank 241 TY 302A. m:::½1:i,• ,~f1:1:!i~s!::::mm1:1[eeteit 
tank 241 TY 302A is located approximately 19.2 m (63 ft) north of m~:::gl!Jtffllf:~~~ 
Diversion Box 241 TY 153, inside the chain-link fence barrier of the ··g4.JfTY···tanic··Farm. 

·---·-·%· 
During its period of operation (1953-1988,!J), this unit was used to accep~fA overflow of 

waste solutions from processing and decontamin-ation operations. The tank is associated with 
ijjg, j:~4:J:t& t l.i~P)iversion Box 241 TY 153 and the ~!~\%TY Tank Farm, and has been 
1"soiaieci .. an,C"stabilized with a spray covering to preve~fI~mtration of precipitation. 
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2.3.2.4910 24tWl¥#3Dl ll'!Catch Tank 241 TY 302B. The 241-TY-302.B Eitail-Tank-is------c-

iiiif WIBIK 
Like 241 TY 302A, Bi~ill1l§JJ- lllftgffl!Jli~~?il1lfflllili!l8~l! @l~:l:This tank accepted 

overflow of waste solutions from processing and decontamination operations, Mti-i5 
eoaaected to Di·,ersioa Bmc 241 T 151 and the !.4.lgry@fanldlB encasements. The unit 
has been isolated and stabilized with a spray co;;;f~g t~-,-,p;~;~;t't~filtration of precipitation. 

2.3.3 Cribs and Drains 

The cribs and drains were all designed to inject or percolate wastewater into the ground 
without exposing it to the open ajr. The locations of cribs and drains in the aggregate area 
are shown in Figure 2-5. French emins and reverse wells injeet wastewater into the ground 
at a greater depth than the cries. ~ lft®='f.:( :~ffiffi~::,are generally constructed of steel or 
concrete pipe and may either be open or .. fille,f wfrh .. gravel. A typical french drain is 
illustrated in Figure 2-6. Cribs are shallow excavations that are either backfilled with 
permeable material or held open by wood structures. Both types of cribs are covered with an 
impermeable layer. Water flows directly into the backfilled material or covered open space 
and percolates into the vadose zone soils. A typical crib is illustrated in Figure 2-7. 

awrat-•«;nch 
drain. 

The cribs and drains typically received low-level waste for disposal. MdiUmlil 

describe each crib and drain in the T Plant Aggregate Area.iadhidually. 
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2.3.3.1 216-T-6 Crib. This crib is actually a pair of cribs (216-T-6-1 and 216-T-6-2) 
located about 46 m (150 ft) north of 23rd Street and 380 m (1 ,250) ft west of the 224-T 
Building, just west of the 216-T-3 Reverse Well. The cribs are marked by two 4.3 x 4.3 m 
(14 x 14 ft) light chain barricades enclosed within a 61 x 24 m (200 x 80 ft) barricade. The 
barricades are labelled with cave-in potential, and underground and surface radiation warning 

ili•ii-81 e.ntn 
:•:•:•:•:·:·:•:•:·:·:•:•:•: 

The two cribs were built in August 1946 and were active until June 1951 (WHC 
1991a). fMaxfield (1979) cites an operational period of 8146 iµj\)l~f:::Jlf!II through -lW4+ 
···············•v••···•··········· •·· J ••·•••••·• • ••••••••··~ · •· 7 ~PP.¢.t\1947-l During this period, the cribs received 4.5 x 10 L (1.19 x 10 gal) of waste 
·cwifc···T§§Ta). This crib pair received primarily cell drainage from the 221-T Building 
(Tank 5-6) . This unit also received waste from the 224-T Building via the overflow from 
the 241-T-361 Settling Tank. After the 241-T-361 Settling Tank was deactivated, the 224-T 
Building effluent was rerouted to the 216-T-32 Crib in October 1946. The cribs were 
deactivated by blanking the pipe south of the 241-T-361 Settling Tank and re-routing 221-T 
Cell drainage to the 216-T-7TF Crib 16 T 7 (WHC 1991a). 

ttgtine1m~u11m1:1::i!I1B1;1:It1!lEm1:::1n1; 
2.3.3.2 216-T-7-TF Crib and Tile Field. This crib and tile field are located 15 .2 m (50 ft) 
north of 23rd Street and 305 m (1,000 ft) west of the 207-T Retention Basin. The crib is 
located within the 241-T Tank Farm chain link fence barricade. The tile field is located 
outside the tank farm fence and is surrounded by a light chain fence extending west from the 
tank farm (WHC 1991a). The fence is labelled with both underground and surface 
contamination signs, as observed during a site visit in September 1991. m11::mbH!Ii 

_____ ,41 
The 216-T-7TF Crib operated between April 1948 and November 1955. During this 

period the unit received second-cycle supernatant and cell drainage from the 221-T Building. 
From June 1952 to November 1955, this crib also received waste from the 224-T Building 
after sludge buildup in Tanks lt:Hl t201 through~ 11:!:rwtll!I:~!P.i!IIlll!!Ia& 
resulted in the closing of :ffii::::~:~§tT:'.tRI Crib 216 T 32. The~ u.m1 was deactivated by 
capping the pipeline to the·· ·cn 6'"·and' .. re~routing the effluent to the 'I i6-T-1~ Crib (WHC 
1991a). During its period of operation, the 216-T-7TF Crib and ~Tile tpiei,f received 1.10 x 
108 L (2.91 X 107 • ) of waste containing 5.18 X la6 kg (1.14 X f67 lbf'of inorganic 
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compounds. The ~ i.J was deactivated in 1955 when it reached the pfeseribed :u 
ffiigjieo[:;radionuclide ®iBI dispesa½ geroe-1tmitiffl!&e.l~19).. ., .. 

NtMUnP.8¢4nm~~ r~ :::m®.ia.w.a::::wi.m::,:ffil~;¢.n.U; 

2.3.3.3 216-T-8 Crib. The 216-T-8 Crib is an inactive waste site mafilflffiienUlinU located ,,,,,,,,,,,,,,;,,,,,,,) I ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

15 m (50 ft) south of the 222-T Building. The crib is surrounded by a light chain barricade 
and posted with cave-in potential and underground and surface radiation warning signs, as 

iiiiiiiiil-J. 
The 216-T-8 Crib site operated between May 1950 and September 1951. During that 

time it received 5 x !OS L (1.32 x !OS gal) of decontamination sink and sample slurper wastes 
from ff!Il i i tW Building~ laboratory processes (Stenner et al. 1988). When laboratory 
operati.oiii.were terminated the pipeline from the crib to the building was blanked (WHC 
1991a). 

2.3.3.4 216-T-18 Crib. This crib is located 152.4 m (500 ft) south of 23rd Street, 76.2 m 
(250 ft) east of Camden Avenue, and north of the 216-T-26, -21; and -28 Crib series (WHC 

llllllri••-1 )l,I, Crib 216 T 18 operated from December 8 through December 21, 1953; during that time it 
received 1 x 1()6 L (2.64 x 1()5 gal) of tfiiI~!tl Building~ first-cycle scavenged tributyl 
phosphate supernatant wastes. This was1e··stream included 194,000 kg (428,000 lb) of 
inorganic compounds. The abovefground piping was removed and the unit backfilled at 
iti~ii.n of waste discharge. The crib area was stabilized in May 1990 ~I Il:Ilx!J;f§f 

2.3.3.5 216-T-19TF Crib and Tile Field. One of the larger cribs at T Plant, this unit is 
located south of the 241-TX Tank Farm, 12.2 m (40 ft) west of Camden Avenue (WHC 
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1991a). The crib and tile field are enclosed within a light chain barricade; the crib is 
enclosed within a second, inner light chain barricade. The site wi~t~finffifflgflijlU;'(ijijij is 
posted with a sign indicating the poteHtia:l for underground radioactive material. The 5fflftll 
i.ni.t cave-in potential area is posted with surface contamination warning signs, as observed 

iiiiLiiilllll•t•r 
The 216-T-19TF Cribt-ii,g Tile Field was used for disposal of liquid wastes from 1951 

to 1980, the longest operational period of any T Plant crib. During this period, there were 
brief ( 4- t6. 5 month) periods of inactivity due to temporary shutdowns of the 242-T 1llaste 
Evaporato; ·and/or T Plant operations. In total, this crib received 4.55 x 108 L (1.2 x 108 

gal) of liquid waste. A cave-in occurred in 1956, resulting in abandonment of the crib until 
1965 (WHC 1991a). After the cave-in, a bypass waste line directed to the tile field was 
installed. Piping to this crib was routed through m~t:¥.!~tllfllla Diversion Box 241 TX 153 
and Cateh Tanks '.ffli 241-TX-302A and 241-TX-3.02"if§.l.~m~iii1'f~g (WHC 1991a). The line 
to the tile field was···blanked in 1980. ~,•-=m•~----,w.•,.w,w 

2.3.3.6 216-T-26 Crib. The 216-T-26 Crib is the northernmost crib of the 216-T-26, -27 
and -28 Crib series. It is located 61 m (200 ft) north of 22nd Street, east of the 241-TY 
Tank Farm (WHC 1991a). itfif €fibs 216-T-26 throught,28 ti~ are currently fenced within 

........ •.•·······-- !❖ ••••••••••••• .......... ,::;: 

a light chain barricade with underground contamination warning placards, as observed during 
a site visit in September 1991. A flush tank is located in the northeast corner of the 
compound. Two small concrete pads, possibly truck unloading facilities, are located east of 
the barricaded area. ~ )gJ:§tFt.ilIGfili ~nsists of a 36 cm (14 in.) steel inlet pipe 
reducing to a 25.4 cni:""""{Hfin·:r ··sieeCpipe, 2.7 m (9 ft) below grade. This second pipe 
branches to four 20.3 cm (8 in.) steel pipes, each one extending to a ¥.~mm 1.2 mI(llft). 
!§I~~ ,t-l.2 m (4-¼-4 ft) ~iametet~;:::~-~:::1,m911, eoftefete operi""end sewer""p1pe~-­
This piping lies in a 9 .1 x 9 .1 m (30 x 30 ft) ~§pgµJ'.ir concrete structure. A gravel fill of 
approximately 2.4 m (8 ft) is covered by 2.4 m:··(S°"ftj" of earth backfill. 

This erib alliii~l.W:'T:f:g§'!ltll operated between August 1955 and November 1956. 
During that period, it received first-cycle scavenged tributyl phosphate supernatant T Plant 
wastes (WHC 1992b Stenner et al. 1988). Chemiea:l additives F'':""'/''''·'·'''·::}''.anidi were-A\f'''''·' used 
to settle the 137 Cs ~ f.9.1Bni.:::1m1m!m.!~::::Mffi::::4.1-~:;l9.Iffi§J:Jsll~~~::::;;~ste wa;''''R;st 
routed through the 241-TY-101, -103} and -104 ~ingle~hell (tanks (WHC 1992&ji;, WHC 
1991a). The 216-T-26 Crib received ··1.2 x 107 L .. (3.17 x:-·1()6 gai) of liquid mixed waste, 
including 2.37 x la6 kg (5.22 x 106 lb) of iroR cyanide [~PJl~IUI and other inorganic 
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compounds. This site ~ was deactivated in 1956 by blanking the line leadin to the 2 
26 and ~lP.f.:'.lf.=28-Cribs;:-6etween---the-24 ~ Y-'fanlcFann an - tfie roadway. 

Pfeviol:ls mdiation Sl:lfVeys iRclieatecl leealizecl Sl:lffaee contamination at this erie site, 
inell:lcling the preseAee of strontil:lm encl eesil:lm in •1egetation. A Sl:lfYey eoncll:letea in May 
1975 fe11ealecl sl:lffaee eoAtamination as high as 30,000 et/min (WHC 19918). A. Femeclial 
aetioA followecl, which eonsistecl of blacliflg off the top 15.2 em (6 in.) of soil encl feplaeiflg 
the exe&-Yatecl material with clean fill to the original gfacle. The exc&11atecl soil was then 
tfflflsfeffecl to the 200 \\lest Afea eey waste bl:lrial gfol:lncls for l:lltimate clisposal. The 
216 T 26 Crie site was suffaee stabifuecl oft May 21, 1990. 

2.3.3.7 216-T-27 Crib. This crib is located midway between the 216-T-26 and 216-T-28 
Cribs (within the same radiation zone), 76.2 m (250 ft) north of 22nd Street and 61 m (200 
ft) east of Camden Avenue (Maxfield 1979). Like ffi'i 216-T-26 In.§, efib the 216-T-27 
lmitb. was constructed of steel pipes leading to vertica1·: open-endecfsewer pipes-~ but the 
piping is 2.4 m (8 ft) below grade and has an earthen backfill of 2.1 m (7 ft) (WHC 1991a). 

11.,1•1Bm1~11111111•,1• i•1~i~lillll~11,q~ 
1m! efib 216-T-27 in§ operated for just over one month, from September through 

November 1965. During this period, it received 300 Area laboratory wastes from the PNL 
340 ~~BiM Faeili_ty, vi~ __ tank truck, and waste~Jr,o~--~~---~~1-T Building via the 241-T-111 
and -112 5$.ingle--s-$,hell ~T.anks (WHC 1991a). mi Z.lrel'.#'17 Crib 216 T 27 received 7.19 x 
~ :If L ····c1.9 X T06 gaij" of liquid containing i-;-t56cflcg··· "c2·;203 lb) of nitrate. The unit was 
removed from operation when the radionuclide Bi eisposal limit was reached. 

Diversion of wastes to this crib was initiated following breakthrough of strontium and 
cesium to the groundwater under ffi~::~Jmfflfi$ Crib 216 T 28. The PNL wastes routed to 
this crib consisted of material generatecfd"uring a period when a sudden increase (four orders 
of magnitude) in radionuclide activity ef-UiUlieJPNL wastes occurred. Each time waste was 
pumped to the 216-T-27 Crib, groundwater···samples taken near the 216-T-28 Crib increased 
in radioactivity. 

Given documented surface contamination at this 5itc i~l.:?mll~g~mllt:::Jffiii (strontium 
and cesium), stabilization and remediation was performed in 1975 concomitant with the 
216-T-26 Cali stabilization activities. 

·.·.•··········.···· 

2.3.3.8 216-T-28 Crib. This crib, the southernmost of the 216-T-26, -21:~ and -28 Crib 
series, is located 91.4 m (300 ft) north of 22nd Street and 61 m (200 ft) east of Camden 

ilitiiiiiiiiiiilllllr 
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l l _. 
6 
7 The 216-T-28 Crib was active for six years, from February 1960 until February 1966 
8 (WHC 1991a). {Maxfield (1979) cites February 1966.t During that time, it received 4.23 x 
9 107 L (1.12 x 107 gal) of liquid mixed waste including 1,000 kg (2,203 lb) of nitrate. Waste 
10 constituents included-:- steam condensate decontamination waste, miscellaneous effluent from 
11 the 221-T Building, decontamination waste from the 2706-T Building, and 300 Area 
12 lab§r!!. waste from the 340 Building. The crib was deactivated when the prescribed 
13 radfonuclide capacity was reached. Deactivation consisted of blanking the pipeline to the 
14 216-T-26 through 216-T-28 (Crib) series and the riser for 300 Area laboratory wastes. 
15 
r Due to ».mti~i:iqf:1Jhi radionuclide contamination of nearby surface vegetation, 
1,7... stabilization ancfiurlace····; e·mediation were performed in 1975 along with stabilization 
18 activities at 216-T-26 and 216-T-27 Cribs (WHC 1991a). 
19 
~O 2.3.3.9 216-T-29 Crib. The 216-T-29 Crib is an inactive waste !nm&~§µm~ site 
21 located approximately 58 m (190 ft) east of the 221-T Building and 29 m (95 ft) west of 
2 Beloit Avenue (Maxfield 1979). This crib is constructed of 60 vitrified soil ilY: pipes 
23 (freReh draiRs) , 15.2 cm (6 in.) in diameter, in a 30.5 x 14.6 m (100 x 48 ft) area. This unit 
24 operated between 1949 and 1964 and during that time received a total of 7.4 x 1()' L (1.96 x 
25' 104 gal) of condensate runoff from the 291-T Sand Filter. This waste is considered 
2..6- potentially acidic given the presence of nitric acid (Stenner et al. 1988; Cramer 1987). The 
27 crib site was deactivated when the sand filter bypass water seal was removed, allowing the 
"\?, • 
.lo 221-T Building exhaust air to flow directly to the 291-T-1 Stack (WHC 1991a). The sand 
~ filter is cordoned off with a light chain barricade and posted with surface contamination 
30 wamiHg sigRs, e:s observed during a site 11isit ifl September 1991. The seams OH top of the 
31 filter hB:'fC beeH coated with plastic M:d sealed. 
32 

33 1ei:::9:fi:P!~:;]t•1~i:::m1:~Ri1@&.Ul~J!t:::m1i:~e1~ 
34 
35 2.3.3.10 216-T-31 French Drain. Aeeor-diHg to \VIDS, t®.iis drain is a registered 
36 underground injection well located inside the 241-TX Tanlc"".Farm fence, 24.4 m (80 ft) west 
37 of Camden Avenue and 908.3 m (2,980 ft) southwest of the 221-T Building (WHC 1991a). 
38 The french drain is surrounded by a chain-link fence and is posted with surface 
39 contamination warning signs, as opserved during a site visit in September 1991. 
40 

41 l!ij::i!!m!tw'.~Im::!PPSf!MRfif«§l.filY.iet1J~IU#iilffl.~t!~~~ This unit was 
42 contaminated by steam condensate from a steam line blowout during efforts to unplug a 
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waste line in October 1959. The drain was replaced in 1959; contaminated gravel and soil 
were removed_and_buried in the 200 West-Area-Dry-Burial Ground. The site l~I -~t::wm.t was released from radiation zone status in February 1962. . .............. ..,.. ... •.•. 

2.3.3.11 216-T-32 Crib. The 216-T-32 Crib is located 6.2 m (250 ft) north of 23rd Street 
and 228.6 m (750 ft) west of the 207-T Retention Basin within the confines of the 241-T 

ank (WHC 1991 ) I • f ood ,,,,,,,,,o,,:,m,,,,,,,,,,,,,:;;j'''ri-'''''''''''''''i '''=~::,,,,,,,,,,,,,:,:if~',,,,,,,,,,,:,,i ,;;,,,,,,,,,,,,:,,,,it: T Farm a t consists o two w en sumps==·=,::=~~,=t:::=Jf,,:iii.='=,,,,.,,=,=x ,=,,~,.,,=.~r m:<\:t,~::"~','=::1;:~'',~,,,~ 

~ 
deaeth·ated ill :May 1952 by blanking this lifle. 

This crib site operated between November 1946 and May 1952. During that time, it 
received waste from the 224-T Building via fflj ~ 241-T-201 :$.]blliniU.J\r.m. B.j 
Zlm:Jtf:$1 Crib 216 T 32 received 2.9 X 107 r-·· (7.66 X 1()6 gal) ofrau=coniamlnated 1lquid 
·i ;-aste····c·ontaining 2.62 x 106 kg (5.77 x 106 lb) of inorganic compounds (WHC 1991a). fib.I 
m9::::~~:::~ ~sx1~~;st:rm::::11-1:::::1~1e:::Pi::::§~1?:ri1:::1fi:::1~:::1mm::::m;;::*1i,1,gg1;::::§1ns!;t§~JJ ·· · .,,,, 
mm 

~g:::~mrt1t.::::~~::1,:::~~i.14.::::w!ffi:~:iffi~tifil~ 

2.3.3.12 216-T-33 Crib. The 216-T-33 Crib is an inactive waste site mana·~menUtffiit ,.,.,.,.,.,.,.,.,.;.;.;.;., .,.,.,.,.,.,.,.,.,.,.;.;.;.;.:,:•:•:•:•:•:•:•:•:•:•:•: 

located approximately 7~ m (250 ft) west of the 2706-T Building and 274;-3 m (900 ft) 

iBB~n.1•1•11111111i1111r• 111111,1111g2!:~: 
This unit operated for approximately one month, between January and February 1963.Qµgpg 

--· 
IIIIJlll!lllll\'11\ 
discharge point to the unit became plugged. Sections of the tile line were removed and the 
building effluent was rerouted to the 216-T-28 Crib via the 241-T-112 $,mgll,$,n¢.U Tank in 
the 241-T Tank Farm (WHC 1991a). 
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No surface contamination has been found at this crib site (Maxfield 1979, 
En•,ironmental Protection files). 

l@fHPP!~r&lltmmi::::m :::@B!l!fflliW!!hJ!ill:tsl~ 
2.3.3.13 216-T-34 Crib. The 216-T-34 Crib is an inactive waste site mfilii'·'·'emenUimii • ., . .,...,.•.···-········gL ... -......... ,. ...... ·.···.,·.·.•.·.·.·-··• ... ·.•. 
located about 457 m (1,500 ft) north of 23rd Street and 457 m (1,500 ft) west of Beloit 

The crib operated between May 1966 and March 1967 and during that time received 
1.73 x 107 L (4.57 x 106 gal) of 300 Area laboratory waste from the 340 facility !ll:Uitli• 
The pipelines northwest of the unit were capped when the unit reached its prescribed 
radionuclide disposal guide limit ggpgUy and the discharge lines rerouted to the 216-T-35 
Crib (WHC 1991a). 

During the eonstruction Md tie in of the 216 T 35 CompMion Crib in February 1967 
(see Section 2.3.3.14), low lCYel beta/gamma soil eont&mit1e:tioa rMgit1g to 30,000 ct/mifl 
was measured a:round the 216 T 34 unloading station piping (Maxfield 1979). Forty eubie 
ya:rds of eontEtmiflated soil were remo•t'ed Md buried ift the 200 West AIC& Burie:l Ground. 
The site surface was stabilized in July 1990 (Huekfeldt 1990). The crib is surrouaded by a 
light ehetia bEtrfleade Md posted with ut1derground eentamine:tioa wetmiag signs, as observed 
during a site visit in September 1991. 

ff(q:::Uijplffiin.g4.~:~:11~::::m:~::- Iw.mt::JJii::~qml~ 
2.3.3.14 216-T-3S Crib. The 216-T-35 Crib is an inactive waste site maifa''····e.m.&itI6rut 

.................... ,~ ,, ... <= ............................................. • 

located 463 m (1,520 ft) northwest of the 221-T Building and 417 m (1,368 ft) north of 23rd 

-~·..-.-by a light chain barricade and posted with underground contamination warning signs, as 
observed during a site visit in September 1991. 
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This unit, which operated between March 1967 and January 1968 received 5.72._x_l(f 
L (l.5L x-10~ gal} ef 300 Area laboratory was e rom ffii:11!9 Building -34Q (Stenner et al. 
1988). Low-level subsurface contamination of a smali"area .. iiear the unloading station has 
been reported but surface contamination has not been documented (Fecht et al. 1977). The 
surface of the 216-T-35 Crib site was stabilized in July 1990 (Huckfeldt 1990). 

1~:::ooutm11,1t111m:::m:=1m1t1::::iim:::mmM~alif 
2.3.3.15 216-T-36 Crib. This crib is located 12.2 m (40 ft) south of 23rd Street and 

., .. , ..... ~ 
surface and underground contamination placards, as observed during a site visit in September 
1991. Two vent pipes are located at the west end of the crib. 

:::~ ••¥.il!m:W:tl:~ Crib 216 T 36 operated between May 1967 and February 1968 and 
during that time received 5.22 x HP L (1.38 x 1()5 gal) of steam condensate, 
decontamination, and miscellaneous waste from building~!\~ 221-T and 221-U !µµgmg~ (WHC 1991a). ... ... .. . ...................... . 

1t<.i:•11-:•:~ljtm:•:- :;1Ju.f:~ :::~n,~ 
2.3.3.16 216-W-LWC Crib. Located about 76.2 m (250 ft) southeast of the 2724-W 
Building, ff.i 216-W-LWC ;gn1 is the only active crib uftil within the T Plant Aggregate 

~'. .... m1:i,mi:::- :::1;::~11 •:mm111:::in2::•msm11::::i••::n1tti1:::1im••1100:m ............... . 
mmmm#:!:•::et1::1~~1;:•!:•:a ~?::::m::: ~i:?g:::~:::i11111•::1:<ii:::g,ii:::::::E@;1:::~§11:•:mnmm::ei1::::gg2::i:::sm 

I Ilk 
liquid we:ste. 

Since the unit began operating in 1981, U, Crib 216 W LWC has received 1.2 x l<P L 
(3.17 x 108 gal) of process wastewater from 8 Bt-1ildiegs 2724-W and 2723-W Qµµi& 
(Brown et. al. 1990). The crib contains three···distribution lines marked by regulariy .. spaced 
polyvinyl chloride (PVC) risers. Several vertical culvert-like steel pipes with ladder 
extensions are located at the west end of the crib. The crib is suff0t-1nded by e: light che:ie 
b8:llicade end posted with t-10:dergrot-1ftd eoatami:Batioe. wll:IlH:ftg sig0:s, as obsen•ed dt-1riBg a 
site visit in Septemeer 1991. 
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Reverse wells are buried or covered;, encased drilled holes with the lower end 
perforated or open to allow liquid to seep .. to the vadose zone. These units injected 
wastewater into the vadose soil at depths greater than the cribs and french drains described in 
the previous section. Reverse wells are generally constructed of steel or concrete pipe and 
may either be open or filled with gravel. 

Reverse wells were used for the disposal of low-level liquid wastes in the early phases 
of Hanford Site (including T Plant) operations, but proved unsatisfactory because they 
plugged easily and introduced the waste into the vadose soil at or near the water table 
(Brown and Ruppert 1950). Therefore, by 1954, all reverse wells at the Hanford Site had 
been removed from service; associated wastes were re-routed to cribs and other types of 
ground disposal units (Fecht et al. 1977). 

Two reverse wells, 216-T-2 and 216-T-3; are located in the aggregate area as shown on 
Figure 2-5. These units are described below.··· 

2.3.4.1 21~T-2 Reverse Well. The 216-T-2 Reverse Well is an inactive waste site 

~! ~D'i'~ 1~:~ni~i::u: !~s:~ u~d~;~~:~~u~=~~~o:e~ o~[~~:lfl:.i.ilding 

mm111::91:::1:1:f=III I!sil i:lIIIIBnitf§Ii[e~tl-Iai::ffiiii:i :::rniiii:D.1* Tiie'j ,lpeifuetls' 'hlanked 
at the well, which has been sprayed with concrete. The reverse well is marked with 
underground contamination warning signs, as observed during a site visit in September 1991 . 
that 

lffiIEwJI:twiY operat~ from 1945 to 1950. During that period, the till well 
received 6 x hr L (1.59 x 10 gal) of decontamination sink waste and sample simper waste 
from the 222-T Building (Stenner et al. 1988; DOE 19886). The pipeline is blanked at the 
well, which has been sprayed with concrete. .... 

2.3.4.2 21~T-3 Reverse Well. The 216-T-3 Reverse Well is an inactive waste site 
management unit located 45.7 m (150 ft) north of 23rd Street between the 241-T-361 Settling 
Tank and the 216-T-6 Qgg site (Maxfield 1979, Stenner et al. 1988). The 216-T-3 Reverse 
Well consists of a Q}iif'(i'~ft) high, stubbed steel pipe with a gauge at the tap. The reverse 
well is 62.8 m (20(r ft)' .deep with a diameter of 0.25 cm m (10 in) . A light chain barricade 
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surrounds the well, which is posted with surface and underground contamination signs as 
observecLduring...a-site-V-i-sit---in-September-t99'. . 

7 It E IIID.7operated for only one year Q.?.~~~.~.9.16). This • irl well received l ~b3 X 

10 L (2.99 x 10 gal) of cell drainage from ffif ii ?il tT. Building~ (via Tank 5-6) , as 
well as overflow from the 241-T-361 Settling···taiik··c,intaining 224-T Building wastes. In 
August 1975, the above-ground piping was removed, all sinkholes filled, and the ground 
surface decontaminated and leveled (m:Maxfield 1979). .... , .. · 

2.3.5 Ponds, Ditch~ and Trenches 

The ponds, ditches, and trenches in the aggregate area were designed to percolate 
wastewater into the soil column. These units are shown on Figure 2-8. The 216-T-4(A/B) 
Pond was at the center of this disposal system and was fed by ditches that originated at the 
various waste generation facilities. In this report, the 216-T-4 Pond and the ditches which 
transferred wastewater to it are collectively called the 216-T-4 Pond System. Generally, 
low-level liquid waste was disposed of into the pond system, and no attempt was made to 
isolate the wastewater from the open air. The following sections describe the 216-T-4 Pond 
and its associated ditches. Trenches and the 200-W-PP Powerhouse Pond are also described. 

Table 2-1 lists salient features of each disposal facility. Tables 2-2 and 2-3 summarize 
waste quantities received by each unit for radionuclide and chemical wastes, respectively. 

2.3.5.1 g&.f!U. 216-T 4 Pend System. This pond system includes one pond (216-T-4A/4B) 
and three .. ctifohes as shown on Figure 2-8. These units were designed to percolate 
wastewater or effluent into the soil column. 

Ponds are bodies of water enclosed in a natural or diked surface depression used for the 
disposal of high-volume, low-level liquid effluent and designed to promote percolation of the 
liquid effluent. As the liquid infiltrated into the ground, many of the radionuclides were 
absorbed and concentrated by the upper soil layer. Pond bottoms were covered with clean 
soil and stabilized after deactivation to prevent the dispersal of radionuclides by wind erosion 
(Stenner et al. 1988). 

2.3.5.1.1 l!lfilfli Pond 216-T 4A. This L-shaped shallow pond covers g~$, 
A- 0.064 kmt··cff:·"62S·mi;-: !IP:!!~$) and is located in the northwest comer of.the 
aggregate area (WHC 199 la). . ..................... . 

The pond received 4.25 x 1010 L (1.12 x 1010 gal) of liquid between November 1944 
and May 1972, before it was backfilled. A number of leaks in the 221-T Building resulted 
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in the historical release of radionuclide contamination to this pond. Radiation readings taken 
along the shoreline after the shutdown ma. of 221-T RWUUii ranged from 2,000 to 15,000 
ct/min (WHC 1991a). The unit was stibilized in l~fi'.fhy···hackfilling. In 1973, 15 to 23 cm 
(6 to 9 in.) of soil were removed from the entire bottom surface of the unit and placed in the 
218-W-2A Burial Ground. The pond was then covered with clean soil. In 1975, the bottom 
of the pond was seeded with grass to stabilize the soil. 

2.3.5.1.2 li~lttiffl Pond 216-T 4B. This pond was constructed in 1972, 61 m (200 
ft) east of the older T-4A Pond. Though considered active, the pond has not received 

if~;:~~~;~:t:i,1i~1~i~1:l~t~5~
8clf?~ ~~61;~;1!n~0

~~4i~ ~s'l~:::!r~ging 
from 0.9 to 1.8 m (3 to 6 ft) deep ~ @:I!~ !lil The pond is fed by the 216-T-4-2 Ditch. 
It is separated from ffi~:!)4.J!Q.twli. Poricr2·1Kt··4A by an earthen dike 396.2 m (1,300 ft) long 
with an average height .. o{<Ls"""in ""<l.5 ft). 

The pond is iiI:Bi!miiit!:iH[ffll!yt]ifliif:\'tiiii designed to receive steam 
condensate and condenser cooling water from the 242-T Evaporator and nonradioactive 
wastewater from 11.~i~i:tt'.it Building~ air conditioning filter units and floor drains. 
However, flow mfo-·tlie .. dfrch is currently low, and liquid does not reach the pond. The pond 
has been considered dry since 1977. 

The site--luf :::eontains 24,000 m3 (31,000 yd3
). of contaminated soil. The radionuclide 

11i.ii&!rij~I~~~~~Ath~~e:~!\!~~, ,~,~~! ~rfg~l~~~ether as one ~ ¥llffi 

2.3.5.l !:lf! tl tl 200-W PP-J>_()_~~~~?.~.-~<>.nd. This active site ~M~g:::mooilin!nt!l::im~t:::is 
located 18.3 m (60 ft) south of ffii i:IJ:ttmriil Diversion Box. Water treatment and steam 
production wastes are received by the pond. The powerhouse effluent consists mainly of 
cooling water, basin flush water, water softener backflush, and boiler blowdown (WHC 
1991a). The pond is comprised of two 61 x 15.2 x 4.6 m (200 x 50 x 15 ft) rectangular 
basins separated by a narrow concrete channel. The slopes are stabilized with cobbles; little 
standing water is present in the basins. Four pipes open at the north headwall discharge 
approximately 37 .9 L/min (10 gal/min) into the north basin. In September, the pond was 
cleaned with a crane and the spoil dumped on the northwest side, near the 241-TX-155; and 
-15~ Diversion Boxes. The site-m!~fjis currently not marked or posted. ··· 

----· 
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2.3.S.2.1 216-T-1 Ditch. This is an active site w:1~:::rnlu!i!ffillt:::ffi!n. The headwall 
is located approximately 24.4 m (80 ft) north of the_ 221-T Building. The ditch is 556 x Q.9 
m (1,825 x 3 ft), with a depth of 3.3 m (10 ft). The ditch is fed by two below-grade pipes 
that discharge at the headwall. From November 1944 until June 1956 (Maxfield 1979 states 
January 1964), the ditch received miscellaneous waste from pilot plant experimental work, 
intermittent decontamination waste, and waste from the head end of ffliiil:ltW Building 
™· Production operations at m.~:::ll!J.!t:11 Building 221 T were shui''dowii''Tn 1956 and the 
ditch remained inactive from June 1956 through January 1964 after which it started receiving 
cooling water from the blowdown vessel in ffi~:::a.z.l.tl Building 221 T and miscellaneous 
waste from PNL head end operations in t.ffit :Jgg!1t:l.f ii~ilding 221 T (WHC 1991a). Since 
June 1970 the site:unif ::has been receiving'''ihe•'•'condensate from steam-heated radiators at the 
headtend of Ii, 22i?t]\ffi!ffig (WHC 1991a). This ditch currently receives !:::J§Ili'.111:i (1 
to 2 gal/min) from the T Plant head-end and wets probably not more than 3.1 to 4.6 m (10 
to 15 ft) of the ditch Gudging by the amount of vegetation growing through tumbleweeds in 
the ditch). 

Since 1977, the site:BIIm!iilli!Illihad received nonradioactive sodi1:1_In 
hydroxide wastewater solution (less than 3,800 Umonth [1,000 gal/month]) from ~ 
Hanford Environmental Development Laboratory (IIEDL). However, laboratory activities 
have been suspended and there are currently no sodium hydroxide waste solutions 
discharged. Thick growth of surface vegetation in the ditch is considered to prevent the 
contaminated soil along the bottom of the ditch from becoming airborne (Maxfield 1979). 

The ditch is currently barricaded by a light chain and surface contamination markings 
were posted (see Appendix A). The bottom of the ditch ws-ii::Jcovered with Russian thistle 
and the banks were ~ j:jJheavily vegetated. The ditch is currently enclosed within a light 
chain boundary and 'Is ·marked with surface contamination warning signs, as observed during 
a site visit in September 1991 . 

2.3.S.2.2 Z.J<eflt*-EJ.ltDitch. The ditch begins 231.6 m (760 ft) north of 23rd Street, 
741.3 m (2,432 ft) west of the 221-T Building at a headwall and 182.9 m (600 ft) northwest 
of the 207-T Retention Basin. The dimensions are &00\it iPmiiiitiJy:;:2s9 x 2.4 x 1.2 m 
(850 x 8 x 4 ft) deep (WHC 1991a). This ditch was active .. from···Nov·ember 1944 until May 
1972 when Diteh tb.e.:1216-T-4-2 l.J.Uc.li replaced it. The ditch conveyed$ wastewater from ffi~ 
221-T !11!9'.UI a11cf'ihe 207-T Reie'n'tlon Basin to the 216-T-4 p) ond (Maxfield 1979). . .............. . 

The site ilt&:l:ml~i.sE i :::mi!i::::received 4.191:~1:1::;x 10
10 

L (~~jifil¥:Ix 10
10 

gal) of 
process cooling water and steam condensate from mi 221-T 11!9.i#:I and 242-T W&5te 
Evaporator (Maxfield 1979). Until September 1951~ it received process cooling water from 
ffliI®lil tfflIJffiq ::;a1t )3uildings via the 207-T Retention Basin, and steam condensate from I i 
2°2I=T·-,11 i1,n1·:•• wFro'm September 1951 until July 1955, it also received condenser cooling' 
water and steam condensate from the 242-T Evaporator. From July 1955 until August 1956 
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1 the site-µffifireceived the same type of waste as before September 1951. From August 1956 
2 until June 1957 the site received steam condensate from 221-T Building. The unit was on 
3 standby from June 1957 to July 1964. From July 1964 until December 1965 it carried 
4 decontamination waste from ffii 2706-T lµqffii.g and condenser cooling water from Building 
5 242-T. From November 19'itfio its closure.Iii'May 1972, it only carried cooling water from 
6 the 242-T Building (WHC 1991a). 
7 
8 The bottom of the ditch was contaminated to a maximum of 20,000 ct/min, and was 
9 greatly overgrown with plants and trees. The berm from the replacement 216-T-4-2 Ditch 
10 was used to cover this ditch. The total plutonium present in the ditch is estimated to be 

11 ~-'.~-~ -~-Q.'..~ ... J<:J0-
3 

lb) (WHC 1991a). !1~!9!!9il:i:IYB8.l:l:l!~l:lB!R~ll:l:ll ::lll:l:li!illt!I 
12 R&fflJ)fflYffiffilt~ At the preseat time the diteh exteads only to the mi:lfoad tmcks. It is 
13 appro°xmiatcly· ··9.1 m (30 ft) wide and has bmsh ftftd eftttftils growing ia it. The ditch is 
.La. surrounded by a light chaia barricade a-Ba is posted with surface contamiBatioa wamieg sigas 
15 as obse£Yed durieg a site visit ill September 1991. 
16 
9 2.3.5.2.3 216-T-4-2 Ditch. This iii.Yi ditch -was-Jjiconstructed to replace the 216-T-

18 4-lD Ditch. It begins at the outfall of the .. pipe from the ·207-T Retention Basin, which is 
19 approximately 182.9 l.$.#::::m (600 ft) northwest of the basin. The first 15.2 m (50 ft) of this 
20-, ditch is common with.· die·· older 216-T-4-ll Ditch (WHC 1991a). The ditch was constructed 
2 in May 1972, and is still active. The ditch is about 533 x 2.4 x 1.2 m (1,750 x 8 x 4 ft) 
22 deefr. and It receives both steam condensate and condenser cooling water from the 242-T 
23' Evaporato/ .'and nonradioactive wastewater from the 221-T l lmwi air conditioning filter 
4 units, steam condensate, compressor cooling water discharge~--"aiicffloor drains. 

25 
26· A radiation survey conducted in January 1978 showed the ditch to be free of 
2 radioactivity except for the first 15.2 m (50 ft) , the portion that coincided with the old ditch. 
28! This ditch is rarely wet for more than 91.4 m (300 ft) of its length. The ditch is surrounded 
29 by a light chain barricade and is posted with surface contamination warning signs, as 
30 observed during a site visit in September 1991. l§ffigpY~U~i::mxBl:i:l!§i: ffi!l!~m::::m::11 
31 g:i11it1:iflim!]!ffllnllrn 
32 
33 2.3.5.3 Trenches. Trenches are long, narrow, unlined shallow excavations, usually about 
34 3 m (10 ft) deep. Trenches were used for the disposal of limited quantities of liquid and/or 
35 solid (sludge) wastes and were backfilled after use (WHC 1991a). The T Plant Aggregate 
36 Area includes 16 trenches, described below. 
37 
38 2.3.5.3.1 216-T-5 Trench. This ~ 111::)fflm!nl,!,))• ,():)is located 91.4 m (300 
39 ft) north of 23rd Street and 305 m (1,000 ft) west of the 207-T Retention Basin. The trench 
40 is west of the 216-T-32 Crib and north of the 216-T-7/J; Crib and Tile Field (WHC 1991a). 
41 The trench is 15.2 x 3 x 3.7 m (50 x 10 x 12 ft). It is.enclosed within two series of light 
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chain barricades that also enclose the 216-T-7TF mil i!II Tile Field, as obseived during a 
site visit in September 1991. 

In 1955, this trench received a total of 2.6 x 1()6 L (6.87 x HP gal) of second-cycle 
supernatant waste from the 221-T Building via the 241-T-112 $.ffi:gl.l f:$.bi.U Tank. The waste 
includesl, 3.45 X 1()5 kg (7.6 X HP lb) of inorganic compounds .... (WHc°.T991a). The trench is 
i,iijji)l specific retention trench, and was taken out of seivice shortly after operations began 
°(ies·s than one month) when the prescribed liquid waste volume was attained. When 
deactivated, the aboverground piping was removed and the trench was backfilled. 

2.3.5.3.2 216-T-9, 216-T-10, and 216-T-11 Trenches. These trenches are inactive 
waste ~ mi.riii immlPiitiocated about 186 m (610 ft) west of the 221-T Building 
(Maxfield 1979f These"trenches are 15.2 x 3 x 1.8 m (50 x 10 x 6 ft). 

From 1951 to 1954, these trenches received heavy equipment and vehicle 

~~-()~~ation waste. lfJlt&l:1:ilmifl1fflI• llf lilliil}ll!xilfl!:Bif.i]!fii i Pi§ 
/wi~/[qµfig~ In 1954, the trenches were backfilled and decontamination operations were 
transferred•" to ffli 216-T-13 1mm. The ~ iiilI:were exhumed in May 1972 and 
released from radiation zone status. No radionuclide or chemical contamination has been 
documented for these trench¢~. These trenches are not currently marked or posted, as 
obseived during a site visit fu.· september 1991 . 

2.3.5.3.3 Trench 216-T-12. The 216-T-12 Trench is an inactive waste site 
m~• =iPtl• ~::1ocated about 91.4 m (300 ft) north of 23rd Street and 548.6 m (1 ,800 ft) 
wesi"oflffl:~IW Building (Maxfield 1979). This trench is 4.6 x 3 x 2.4 m (15 x 10 x 8 ft). 

The unit operated for less than one month in 1954. During that time, it received 5 x 
106 L (1.32 x 106 gal) of contaminated slttdge f!&lllfrom the 207-T Retention Basin 
(Stenner et al. 1988). The site-qffifiwas deactivated upon completion of the retention basin 
sludge removal efforts, and backfilled with clean soil (Maxfield 1979). This trench is 
enclosed within a light chain barricade that surrounds the 207-T Retention Basin and the 216-
T-14 through -17 Trenches; its location is posted with surface contamination warning signs, 
as obseived during a site visit in September 1991 . 

2.3.5.3.4 216-T-13 Trench. The trench is located 853.4 m (2 ,800 ft) southwest of the 
221-T Building and 69.5 m (228 ft) south of 23rd Street, approximately 45.7 m (150 ft) 
north of the 241-T Tank Farm (WHC 1991a). I.JIU'.french dimensions were 6.1 x 6.1 x 
24.4 m (20 x 20 x 80 ft). This trench site-was "ei cavated in April 1972 lffl; 3 m3 (4 yd3) of 
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soil were then 11::~ buried in the 200 West Area Dey Waste Burial Groundi. This trench 
is not currently.marked or posted, as observed during a site visit in September.°1991. 

The 216-T-13 Trench received an unknown volume of liquid mixed waste from vehicle 
decontamination between June 1954 and June 1964. 

lili#.n!iffiUIIiilmiI:1:1I:iliiiitli:iim:::m ::119£9~ 
2.3.5.3.5 216-T-14, 216-T-15, 216-T-16, and 216-T-17 Trenches. These trenches 

ax:~ iil~ctive waste sites-ffliiii t mim:1m::1ocated approximately 610 m (2,000 ft) west of D 
i Z.4+$ i!Building and 45.7 m (150 ft) north of the 207-T Retention Basin (Maxfield 1979). 
These .. trenches are 83.8 x 3 x 3 m (275 x 10 x 10 ft) and all received first cycle supernatant 
waste from the 221-T Building via 241-T Tank Fann tanlcs @\IJ!:fffi-104, -105 and -106). The 
Jt.O.:f:tt/c-14, -15; and -16 Trenches each received 106 L (2.64 x·"fb5 .gal) of liquid wastes; the 
iI6=T-17 Trench received 7.85 x 1()5 L (2.07 x HP gal) of the first cycle supernatant waste 
from the 221-T Building via the 241-T-104, -105, and -106 lffli.!11111:~ in the 241-T 
Tank Farm. 

These trenches operated for less than one year in 1954. The ~ tffl!§n~ ii were 
deactivated after they reached the prescribed liquid waste volume for theiJ!ii[si:,ecific 
retention treach GMmffil. The aboverground piping was removed and the units backfilled 
(Maxfield 1979): . ·The frenches are enclosed within a light chain barricade and identified by 
labelled concrete posts. Surface contamination warning signs and plastic radiation flags are 
posted in an area approximately 61 m (200 ft) east of the trenches across the railroad tracks, 
as observed during a site visit in September 1991. 

2.3.S.3.6 216-T-20 Trench. This trench is located 228.6 m (750 ft) east of Camden 
Avenue and 228.6 m (750 ft) south of 22nd Street. This trench is 3 x 3 x 1.2 m (10 x 10 x 
4 ft). 

It was excavated in November 1952 to receive contaminated nitric acid from the 241-
TX-155 Diversion Box eateh taek. It was deactivated the same month by backfilling and 
removing the aboveyground piping. While active, this trench received 1.89 x 1()4 L (4.99 x 
1()3 gal) of contaminated nitric acid containing 1,500 kg (3,304 lb) of nitrate (WHC 1991a). 

One additional alias not included ie. WIDS for the 216-T-20 Trench is the contaminated 

~~:f! !!!i!!'}ho~:U ~!I~f)b.is;1~~ ~~ 1~f~1~-f;i. ~:~
0

;;~ :1present 
the trench, as observed during a site visit in .S.eptember 199[ .... ... ... ·•··········· 

2.3.5.3.7 216-T-21, 216-T-22, 216-T-23, and 216-T-24 Trenches. This group of 
trenches is located 76.2 m (250 ft) west of the 241-TX Tank Farm. These units are specific 
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retention trenches, and received 3,000,010 p~~~QIUL (460,000 L, 1,530,000 L, 1,480,000 
L , 1,530,000 L, respectively) of first-cycle .'supernatant waste from m::@:4:!t+ Building via 

~~ ;i~-~-1- ::~~-tJ~t~~:~ill\\1=~ &ch trench is.'if'iij x 3 m (240 x 

The abovet,ground piping to the trenches was removed and the trenches backfilled when 
the specific retention capacity was reached. In September 1969, thistles growing above Ii 
216-T-21 and Jl.§ttf=-24 ~A§iliwere found to be contaminated. Herbicides were applfod 
to trench soils.'IiiJJay 197cf····s1iice the appearance of new growth, radionuclide 
contamination of surface vegetation has not been detected (WHC 1991a). In addition, 
IJl!itil gamn.i.~.!lmm!IY.m!ililffi!i i was not detected in Well l~tW15-81, located west of 
ffii 216-T-22 (4.fil (Pecht et al., 1977). This trench series is marked by concrete posts and 
posted with underground contamination warning signs; however, individual trenches are not 
identified, as observed during a site visit in September 1991 . 

2.3.S.3.8 216-T-25 Trench. This trench, located due north of TreBehes U,i216-T-21 
through -24 11.f~A~ , was active during September 1954 (WHC 1991a). The trench is 54.9 
x 3 x 3 m (180 x 10 x 10 ft) . The trench received first-cycle evaporator bottoms consisting 
of sludge from 242-T Building first-cycle condensed wastes (WHC 1992-bi) . The ~ fili.J,qJi 
received 3 x 1 a6 L (7. 92 x 1 OS gal) of liqu~d mixed waste containing radionuclides anc:fl ~ffl ~::rn, 2,9~

3
~i,lffl

1
:etrie~oes JiiJ~q~,fjjj~]:1~::i,~ jjOf ";1organic compounds. Radionuclides············ 

mcluded Cs, Ru, Sr, Co, U and Pplutomum. 

The abovet,ground piping was removed and the trench was backfilled when the Ii.ii 
ii,~~~ unit was deactivated (WHC 1991a). The trench is fenced within the same .area 
aiii if6~T-21 through t,24 ]J.fi~nl. This trench is marked by a concrete post, as 
observed during a site visit in September 1991. Portions of a concrete pad are visible 
northeast of the trench. 

2.3.6 Septic Tanks and Associated Drain Fields 

The location of the septic tanks and drain fields are shown on Figure 2-9. The T Plant 
Aggregate Area contains six septic tanks, described as follows. 

2.3.6.1 2607-Wl Septic Tank !D!i!lfilt§fJ;t. This active septic tank and associated 
drain field is located southeast of the 241-TX Tank Farm. This septic system has operated 
since 1944 and accepts sanitary wastewater and sewage at an estimated rate of 18,300 L/day 
(4,831 gal/day) (Cramer 1987). The septic tank structure is composed of a concrete pad 
with two manholes 1.5 m (5 ft) apart on the west side and one manhole on the east side, 
approximately 4.6 m (15 ft) from the other two. The drain field has dimensions of 30.5 x 
22 .9 x 1.8 m (100 x 75 x 6 ft) and is located approximately 15.3 m (50 ft) southeast of the 
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~-itiit:td,1•~~:~;-~:i~!!!f~'!l~f~!Ifl~!!f~!!f! 
radiation warning signs, as observed during a site visit in September 1991. 

2.3.6.2 2607-W2 Septic Tank l'!liflim. ::ma. This active septic tank and drain field are 
located southwest of the main 2<XfWesi'°·Area····guard gate. This septic system has operated 
since 1980 and accepts wastewater and sewage at an estimated rate of 10,200 Uday (2,693 
gal/day) (Cramer 1987). The septic tank 5ite-has a concrete pad with three square iron plates 
covering holes. The plates have rusted through, hower1er, and liquid is visible below. The 
drain field is 18.3 x 9.2 x 2.4 m (60 x 30 x 8 ft) and is located about 9.2 m (30 ft) 
southwest of the septic tank. The septic tank is surrounded by a light chain barricade with 
no radiation warning signs, as observed during a site visit in September 1991. 

1B·:,1\1.m,i~;;~~;~; .. ~,~~,~1':r9.¥~;~2.r;;;~5..;:t\;:\1t; .. ;r~~; 
13..~.~~~~.: .... lffl!ilmlI• fflEil! l:Jl ftl:lt:l!ll i:l:f:11!:llmffl::!ffll::i~!I!;! :ll j~J:llt:l:l:ll];l,fl t:ll! ........... . 

-IR\11'!1!!!!1!• 
includes a drain field; the estimated rate of waste received is 14,200 Uday (3,749 gal/day) 
(Cramer 1987). The eastern most access port is posted with a radioactive material warning 
sign, as observed during a site visit in September 1991. 

2.3.6.4 2607-W4 Septic Tank iiiUlfiijU~. The 2607-W4 Septic Tank is an active 
W:Bim~li• B unit operating·--·since··19·44·:·····anc1 is located northwest of the 221-T Building. 
This tank accepts wastewater and sewage and includes a drain field with-3 .1 x 9. 2 x O. 9 m 
(10 x 30 x 3 ft) dimeesioes). The estimated rate of waste received is 10,600 Uday (2 ,799 
gal/day) (Cramer 1987). This septic tank is surrounded by a light chain barricade and is 
marked with surface contamination warning signs, as observed during a site visit in 
September 1991. 

2.3.6.5 2607-WT Septic Tank li.dl:l:lii.l I:m1. Located east of the evaporator between 
the 141.f:TX and 11.ltTY Tank Farms;··"iiili"active··sanitary wastewater and sewage septic tank 
receives· approximately 20 Uday (5 gal/day) of waste. This unit began operating in 1952 and 
is connected to a sanitary tile field (WHC 1991a). During a previous site visit, neither the 
septic tank nor the drain field could be identified from outside the chain link fence barrier 
(see Appendix A, Table A.2.4). Based on available drawings, the septic tank is apparently 
located inside the 241-T-601 Building. This septic tank is surrounded by a chain link fence 
and is marked with surface contamination warning signs, as observed during a site visit in 
September 1991. 
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2.3.6.6 2607-WTX Se tic Tank aicUD.riiii\Fleld. This is an active s tic tank (o ratin p :,:::::::,:;::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::..... .... . ep pe g 
since 1950) located in the southwest comer of the ZIHTX Tank Fann. This unit receives 
sanitary wastewater and sewage at a rate of 740 Li&ij/ (195 gffl/day) and is connected to a 
sanitary tile field (WHC 1991a). This septic tank is surrounded by a chain link fence and is 
marked with surface contamination warning signs, as observed during a site visit in 
September 1991. 

2.3. 7 Transfer Facilities, Diversion Boxesi and Pipelines 

Hig'flU~Btwil.lU!fransfer tffl¢i IFaeilities ( also referred to as process lines Of process 
sewer .. l:Hiesf comiex£iiie major proce.ssing facilities with each other and with the various 
waste disposal and storage facilities . Most mi.'.l!im:::liii::mittI!lines are 7. 6 cm (3 in.) 
diameter stainless steel pipes with welded joints. Proeess Tfi~J.ines are generally enclosed 
in steel reinforced concrete e~casements and are set below '·grade·~ The major process lines in 
the T Plant Aggregate Area are shown on lii.iil::g1,:t~t:m Plate 1 8:8:6 Figure 2 10. The 
ffifflttll:Vi'Jil•i pipelines are not waste managemenfuiuis· according to the Tri-Party 
Agreemeni.ancfihey will be ad~ssed in detail under the Hftftforo Stuplus Faeilities Pi'Ogtllffl 

Blilifmlnl :::I\II!mll:::mmm:::- - However, a limited study is proposed as 
part of T Plant Ppas~F.Practice investigations (see Section 8.3.3.8) to determine if the lines 
are leaking and if they have contaminated the surrounding soil. 

Diversion boxes house the switching facilities where waste can be routed from one 
process line to another. They are concrete boxes that were designed to contain any waste 
that leaks from the i ib.tiYI waste transfer line connections. The diversion boxes generally 
drain by gravity to iieart>y···catch tanks where any spilled waste is stored. There are -14 
;!l~~~~i~n boxes in the T Plant Aggregate Area~IlitiiI§fliffie!t;l ;!l]iliUIU!:fflJlfitlU 
- · These units are shown on Figure 2-11 and described below. 

2.3.7.1 241-T-151 Diversion Box. This diversion box, located west of ~ i241-T-110 
~ilm:l~ffllliliil and 241-T-153 RiYl:IIUl l !;!and northeast of tJl!il241-T-152''mff'.E9n 
iftgi;, was active from 1944 to 1980. This reinforced concrete structure interconnects the 
°:24i~T-153 Diversion Box, the 241-U-151 Diversion Box, 111.tT Building, l4:ltl 41QJiliffii 
~ and the 241-T Tank Fann. This unit was used for tb.e .·transfer of wasie ···soh.itioni.from 
processing and decontamination operations. The diversion box is cordoned off by a chain 
link fence, as observed during a site visit in September 1991. 
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2.3.7.2 241-T-152 Diversion Box. This diversion box was active from 1944 to 1983 and is 
located southwest of the 207-T Retention Basin, just north of 23rd Street. E illl&:T#:111. 
Diversion Box 241 T 152 is associated with the 241-T Tank Farm and the 241-T 302B 301! 
Catch Tank, and interconnects !~::ill!!iti:t!Rllill:!:tB tliili:I~:11111121::::111112nil§1I'·'·'·'· 
Di7rersioa Bmc 241 T 153, Di11ersioa Bmc 241 TX 155, Dirrersioa BoK 241 TX 153, and the 
221-T Building. The diversion box is cordoned off by a chain link fence, as observed during 
a site visit in September 1991 . 

2.3.7.3 Jllilf+:1$1 Diversion Box. This diversion box is currently inactive; the dates of its 
operation··-·are·····unkn·own. It is located within the 241-T Tank Farm, east of Tank ffi.i:J)241-T-
110 6 ''''ijffi•''''''"'':··,,,,,,,"'6tl ''''1.'l·,,,,~ ;.:,~i li Th" d" · b · i t::'''''''''~ ,if1,,,,~ ,,,,,,,,1t~,,,,,,,,:;:,,,,,,;,r :::!S';c'1,,,,,~ r=1···,1t'i: ol : . . , ~oJte , r iwfA. 1s 1vers1on ox interconnects ,,.ue'~ !•fitt'Aiift ;J ,.t,anu. ,,~~t'fi i f ;J;;.-1 

Div~;~r~-~:-::&~~;-:•:•24'f '':r 153, 241 TX 153, 241 T 155 anl'fh~''?i':fCT:-,B~iiJi~g:::•::• mti~::m.tllfm 

p§.j]p.@l§'!i!&::::e :::Z:1:t t.'.lt~lJli.tffl!::m~~: The diversion box is cordoned off by····a:····chah1:nnk ····· 
fence, as observed during a site visit in September 1991. 

2.3.7.4 241-T-252 Diversion Box. This inactive wate.Jffian~f:e.ffie.rit unit o rated from •:•:•:•:•:•:❖>:•:•:❖:-:-:-:-:-:-:- : - : - : -:-:-:- : -:-: - : -8..,.,.,.,.,.,.,.,.,.,.,.,.,.,., pe 
1944 to September 1983. It is located within the 241-T Tank Farm, just north of 23rd Street 
and southwest of fflj :i:tmk-241-T-112 §jgg}pf§D.i1Ulli- The 241-T-252 Diversion Box 
interconnects the 241-T-153 Diversion Box, the 221-T Building, and the 241-T Tank Farm 
(WHC 199 la). rfflffi::::ffi.viiPnl\§§li!igffflp,t.IffiUll)!4ft)itlf,f.qQ:t ::::mmi.1t'!:x.;ffl~¥, The diversion box 
is cordoned off by a chain link fence, as observed during a site visit in September 1991. 

2.3.7.5 241-TR-152 Diversion Box. This inactive W~~::::-~~~-.1:11:1~~--?.perated from 
1944 to November 1980. It is located just east of the 241-T-104 ~ififfl:!:t§fi.ffl Tank. The 
241-TR-152 Diversion Box interconnects the 241-TR-153 Diversion .. Boi~·-·2~fi-TXR-151 
Diversion Box, and the 241-T Tank Farm (WHC 1991a). 11!11:iixiilm}l1iIM!:Il :Iiw 
i!!t%llr!l!I:~m.i.Jl §nf P:IIB The diversion box is cordoned off with a chain link fence and 
posted with surface coiitami.nation warning signs, as observed during a site visit in September 
1991. 

2.3.7.6 241-TR-153 Diversion Box. This inactive unit operated from 1944 until November 
1983. It is located just east of ~ ffii:!~41-T-107 §1pglt$.ffll ~:tf.4P~. Di¥ersioa Bo:ic D.i 
241-TR-153 is associated with the 24I~t· Tank Farni .. afl:tfCateh .. Tai:ik. 241 T 302 B, anci·· ···· ··· 

=1~:::¥~!~,,:~111.1.1• 1,11a~?w0•1~;mfin;.is;1¾~tt;tw.ffil;; 
The diversion box is cordoned off with a chain link fence and posted with surface 
contamination warning signs, as observed during a site visit in September 1991. 
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,~~!::~::r~l~f!!9~!~~~:r.zl~~;:-l•1 11~,1~:ilAlllll=~:s:~:~~on 
box is surrounded by a light chain barricade and posted with surface contamination warning 
signs, as observed during a site visit in September 1991 mll.IJ.fflai).. 

-'···································································· 

2.3.7.8 241-TX-153 Diversion Box. This inactive WSSte.d:tf ··,··· ·ement unit o rated from ::::::::::::::::::,:;:::::::::::::::::::::~ :::::::::::::::::::::::::::::: pe 
1949 to July 1982. It is located west of Camden Avenue within the 241-TX Tank Farm and 
southeast of ~ !b:l:[241-TX-101 §!m1,~1:::1m. The 241-TX-153 Diversion Box 
interconnects the 241-TX-155 Diversion Box and the 241-TX Tank Farm, and is associated 
with 241-TX-302A Catch Tanks Md B. 

One known yjpJMffiH release (UPR-200-W-126) has occurred from this Diversion Box. 
This release occurrecf'on .. . May 8, 1975 when a pipefitter removed old gaskets from the 
diversion box for replacement and placed them in a plastic bag. Spotty cofttflffiine.tioft 
bece.me airborne bl:lt we.s lifflited to the transfer lifte froffi the diversioft bmc. Ree.diftgs l:lt) to 
20,000 et/ffiin were ffiee.sured Oft the affected effif)loyee, who we.s theft deeofttflffiit1e.ted 
(\VHC 1991a). The diversion box is surrounded by a chain-link fence and is posted with 
surface contamination warning signs, as observed during a site visit in September 1991. 

2.3.7.9 241-TX-154 Diversion Box. This active unit has operated since 1949 and is located 
within the 241-TX Tank Farm. The 241-TX-154 Diversion Box is associated with ee.tch te.nk 
fflj\241-TX-302C ~tih.tl.in'I. and the 241-TX Tank Farm (WHC 1991a). The diversion box 
ls' .. iiurrounded by a·Hghi"dialn barricade and is posted with surface and underground 
contamination warning signs, as observed during a site visit in September 1991. 

Two unplanned releases (UPR-200-W-5 and UPR-200-W-28) are known to have 
occurred from this diversion box. l iml~flil~ UPR-200-W-5 occurred in 1950 on the 
hillside west of the 216-T-20 Trench'wheii''ovedioit/rom the diversion box contaminated the 
soil. The area was removed from radiation zone status in December 1970. J.lijp­
l{lm UPR-200-W-28 occurred in the spring of 1954 and resulted from a 1eak'In '''a']umper 
fri"tlie"diversion box. The leak covered a 9.2 x 30.5 m (30 x 100 ft) area west of the 
diversion box; the area was covered with clean soil (WHC 1991a). The diversion box is 
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surrounded by a light chain barricade and is posted with surface contamination warning 
signs, as observed during a site visit in September 1991. 

... 
2.3.7.H-{i.J 241-TXR-152 Diversion Box. This inactive diversion box operated from 1949 
to August°T980. It is located within and associated with the 241-TX Tank Farm (WHC 

l 99 la). IP:JJl]nxitii!rl]l!Ill!l:::iq::111:::11I!:illil9:!Ii§!Pil!itllm~::m;f: The diversion box 
is surrounded by a chain link fence and is posted with surface contamination warning signs, 
as observed during a site visit in September 1991. 

2.3.7.12-;JI, 241-TXR-153 Diversion Box. This inactive unit operated from 1949 to 
Decembei'""i980. It is associated with the 241-TX Tank Farm (WHC 1991a). 11n1:::m~riii/Hi 
laiilrm@iil~fJnl:;+ll!tB tl~{§!P.i.l!tl !W:!lliml~ The diversion box is surroundecf'hy'•i ',W,,' ',,',W 
chain link fence and is posted with surface contamination warning signs, as observed during 
a site visit in September 1991. 

2.3.7.W.!,jj 241-TY-153 Diversion Box. This inactive !lil1
:
1:miiimen unit operated 

from 1953 to May 1981. It is located within the 241-TY Tank Farm, approximately 21.4 m 
(70 ft) north of the 242-T Evaporator Building. The 241-TY-153 Diversion Box is 
associated with the 241-TY Tank Farm and i1ie.}24l@t¥JS.02+A Catch Tank and interconnects 

:,:,:,:,:,:,:,:,:,:,:::::::::::•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•: ' 
the 241-TX-153 and 241-TX-155 Diversion Box!! 241 TX 153, Di't•ersioA Box 241 TX 155, 
and the 241-TY Tank Farm (WHC 1991a). The···diversion box is surrounded by a chain link 
fence and is posted with surface contamination warning signs, as observed during a site visit 
in September 1991. 

2.3.7.W~$] 242-T-151 Diversion Box. The dates of operation of this inactive wmi 
mimnlt unit are not known. It is located southeast of ~ ffllI241-TX-116··11iilltlf!iU 
J)ffil- The 242-T-151 Diversion Box interconnects ffii. taftlEs-241-TX-113, -114, -116, and 
~IT1'$.ingl~~U.Jli!J.i, 241-T-153 Diversion Box, 'arid the 242-T Evaporator (WHC 1991a). 
The diversion box is surrounded by a chain-link fence and is posted with surface 
contamination warning signs, as observed during a site visit in September 1991. 

2.3.8 Basins 
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management units which !JUW::provide temporary storage for either solid or liquid wastes. 
One site-p~U,fifalls under ·this category for the T Plant Aggregate Area and is described 
below. Thtdocation of this basin is shown in Figure 2-12. 

2.3.8.1 207-T Retention Basin. This basin is an active ~ W~iffimn~~ffli.g~j:jµilJ. 
approximately 458 m (1,500 ft) west of Wi 221-T Building and 61 m (200 ft) north of 23rd 
Street. The site-:µnj{j;is a 75 x 37.5 x 2 in ·(246 x 123 x 6.5 ft) deep; concrete R{etention 
B§asin with inlet····an"ci' outlet structures on the east and west sides (WHC 1991a). ··· It is divided 
by·· a concrete spillway into northern and southern halves • . A 1,829 m (6,000 ft) long vitrified 
clay pipe approximately 0.6 m (2 ft) in diameter conveys waste to the basin. 

The site-&ffl::::ffiifli&.i:B~::::l!!:l:was constructed in 1944 to receive potentie.lly low-level 
wastes prior to discharge to the 216-T-4-2 Ditch. It receives T Plant process cooling and 
ventilation steam condensate. From construction completion to the 1950,~s, the stte·lmit 
received process cooling water from equipment jackets in the 221-T and .. 224-T Builcffiigs. 
From the early 1950;fs to 1955, and again from 1965 to the late 196q!s, and from 1973 to 
1976, the basin received the above process cooling water and 242-T \l/a:ste Evaporator 
cooling water. Since 1976, the site PP!t:Jihas received intermittent flow from the 221-T, 221-
TA, and 224-T Buildings (WHC 1991a). 

The sludge and sand at the basin bottom have low-level mixed fission products; the soil 
surrounding the basin is generally contaminated with low-level beta-gamma activity resulting 
from particulate fallout associated with unloading incidents involving wastes trucked in from 
the 241-T Tank Farm. The basin was periodically cleaned out in the 1950js through the 
early 196(),~s by removing the sludge and blown-in sand and burying it in scooped out holes 
2.4 to 3.1 m (8 to 10 ft) deep along the east side of the basins. The buried sludge was 
covered with 0.92 to 1.2 m (3 to 4 ft) of soil. There may be three or four such holes in 
addition to the listed 216-T-12 $-trench-site. 

:;:::::: 

On September 12, 1985, 1,893 L (500 gal) of solution containing 99.4 kg (219 lb) of 
sodium hydroxide was released to the basins. After six hours of continued condensate 
discharge, the pH lowered from 12.5 to 7.67, and no further action was taken (WHC 1991a). 
Currently, the basin is enclosed with a light chain barricade that extends east to the 216-T-14 
through -17 Trenches, and north of the 241-T Tank Farm. This bmicaded a£es. is the UN 
216 Vl 31 Mes. fflonitored by health physics c:x:hibiting spotty surfaee contamination. 

2.3.9 Burial Sites 

The T Plant Aggregate Area contains two types of burial grounds, the 200-W 
Powerhouse ash-related waste management units and the 218-W-8 Burial Ground vaults. The 
200-W Powerhouse has two ash-related waste management units called the 200-W Ash 
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Disposal Basin and the 200-W Powerhouse Ash Pit. Each of these waste management units 
serves a separate function. In addition, the 200-W Ash Disposal Basin is associated with two 
other waste management units, the 200-W Ash Pit Demolition Site and the 200-W Burning 
Pit. The 200-W Ash Pit Demolition Site is included in the Tri-Party Agreement as an active 
TSD. The 218-W-8 Burial Ground was used for the disposal of radioactive laboratory 
process wastes. The locations of these ~ml!ffii::are shown in Figures 2 12 and 2-13.-A 
graphic represefl:lil:tioft of the loeatiofl:s of these burial sites is as follows: 

• 218 \ll 8 Burial Groufl:d 

• 200 'N Ash Disposal Basifl: 
200 1+11 Ash Pit Demolitiofl: Site 
200 1+11 Burning Pit 

• 200 W Powerhottse Ash Pit 

2.3.9.1 200-W Ash Disposal Basin. The ash disposal basin is an active waste site 
mlelnli,!iii:H0,~i!1ocated northeast of the U Plant area ~:~t~lll~!P.$. It is a large, 
irregularly-shaped excavation. The southeast comer appears to be an area where soil has 
been removed to be used as fill material at other sites-µffi,ji. The other slopes are low angle 

~~--~~- ~-~~etated. are--rlailroad ties and other debris ··m::111tiiil ffliI:B:11::g ::11:mt 
f!S!Y!Y!fi:I· At the northern end, there are large bales of dry brush. 

Two fenced 5ites-:ai'Ei are located within the basin. One fenced area encloses a trench, 
approximately 18.3 x 6j m .. (60 x 20 ft). The trench is located next to the entrance ramp on 
the west side of the basin and is overgrown by tumbleweeds. Contaminated laundry was 
sttrreptitiottsly disposed of at this location. This clothing and soil were removed upon 
discovery. The second fence area corresponds to the location of the ash pit demolition site 
and is discussed in Section 2.3.9.2. 

Adjoining the basin on the northwest is the area where ash is present at the surface. 
There is a cut through this zone that is about 4.6 m (15 ft) deep, 45.8 m (150 ft) long, 30.5 
m (100 ft) wide at the mottth pij:iffl'a, and 9.2 m (30 ft) wide at the §tb.l end. The site-§lffi 
has no barrier but is posted w'hh·-a:-❖~~ dumping warning sign, as observed during a site visff•"•"•' 
in September 1991. 

2.3.9.2 200-W Ash Pit Demolition Site. The ash pit demolition site is located in the 

i.~Bimii1ii?1:~~~mtB:::tfiitmmi::!nl::~l~t!!~~1!!~!~/g~f!!~!~::=11 site 
is approximately 6.1 x 6.1 m (20 x 20 ft) and is raped off 8:ftd marked as the RCRA 200 W 
Ash Pit Demolitiofl: Site. Ne 11isible debris was obser.•ed at the site. Within this area, 
unstable chemicals were detonated amt::m:mtmnll!Ji!::ig~:::11~:::~pfii,ilil!II§~ m the past. The 
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site has been inactive for several years. The VIIDS repeft:s ~The last disposal was in 1986 
and that the unit received low-level waste 1.¥1@IJlQ!J}\).. The ash pit demolition site is not 
included in the Tri-Party Agreement. ...................... .............. . 

2.3.9.3 200-W Burning Pit (UN 200 W 8, UPR 200 W 37 and 70). jlffi-ll qQ!:l~ April 
1992 site visit, the location of the burning pit could not be verified; no sign;· markers, or 
surface disturbances were found at its suspected location, the southwest corner of the ash 
disposal basin, east of the u Plet ~1:i:,1:::lilP:mi- An aerial photograph < date unknown) 
shows a surface disturbance of similar size fo the burning pit located 92 m (300 ft) east of its 
suspected location. The VIIDS ifldieates a site area ef-i~llll61 x 61 m (200 x 200 ft). This unit 
received nonradioactive construction and office waste, chemical solvents;! and paint waste to 
be burned. This unit has three known unplanned releases associated with it: UPR-200-W-
37, B{r,+lh'l-8, and Blt+fltl-70 (Steooer et al. 1988il@l:l Jig!i). 

Th UPR 200 W 37 ,.,,.,,,.,.,,latffiett 1 W . ted f th di sal f three b k e - - - !P:8,.,.,.,.:-:::.,.,.,.,,,.:,,.,:,., re ease ,.,.,.,.,.,.,.:.: cons1s o e spo o ro en 
boxes that contained dry hlgh~foveiradioactive waste with readings of 100 mR/h and that 
contaminated the ground in the pit. The site was cleaned by removing the cartons to the 
Pf'Of)ef burial trench 1m:::1till::111::::n• ::::m11,~::and decontaminating the pit (Stenner et 
al. 1988). . 

The UPR-200-W-70 '''''''' '.tiiiiea release like UPR 200 W 37 consisted of the di sal 
H!P,:::::::::::::::::::::::::::::::: ' ' spo 

of contaminated material into a non-radiation burning pit. Bet&:/g&mm& cont&mination of 
5,000 to 50,000 et/fflffl was feund along the bumper fllils flt the edge of the pit. 
Cont&min&tion flt 20,000 et/ftlffl to 30 mR/h was EliscO¥ered in the pit bottom itself. A dump 
a-rea oa the south side of the pit was found to h&¥e 5,000 to 200,000 et/min: e.lpha 
cont&mia&tion. The ttrea was bM'ftCftded ftftd ftldifttioa sigBs posted. To st&booe the 
COfttftm:ift&tioft, fabro film WftS spm-yed Oft the affected Meas (WHC 1991ft). 

The UN-200-W-8 µpj- release was afl unplfl:flBed release of unknown source. The 
release is suspected to have occurred in 1950. The felea:se resulted in: spotty cofttami:natioa 
with (tUMtities UI) to 1 Ci. The ere& was co•f'ered with 3 .1 m (10 ft) of soil fl:ftd remo•f'ed 
from mdifttioft li'lOfte status in: 1972 (WHC 1991&). The VIIDS loe&tes this site by coordinates 

iir.Bl:- ::::1 :::11m::11gg111:1• ,1:::• :::1!11 in the 200-TP-4 Operable Unit, but its 
text describes it as being in the old burning ground, east of the 221-U Building. 

Currently there are no barricades nor any radiation warning signs in the area of the 
burning ground. The southwest part of the pit has been backfilled with a coarse gravel and 
its surface has a gentle slope. 

2.3.9.4 200-W Powerhouse Ash Pit. The powerhouse ash pit is located just south of the 
coal storage yardll!ll!l!llil! IIJ:l:fiifi¥il::!IJl::l!J.lil,~l This pit is not part of the 200-W Ash 
Disposal Basin discussed above. This unit receives powerhouse ash, which has been 
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to be aoatmcie pef U.S. Ewt1H'6ftffleaffl:1 PfOtectioa Ageacy (EPA) stft:lida:Fds. The ash is 
generated at the rate of about 6,800 m3/yr (8,890 yd3/yr). The site RBll:~urrently contains 
about 43,800 m3 /yr (57,290 yd3t¥t) of ash · (Stenner et al. 1988). Based on observations 
from an April 1992 site visit, the .. pit is approximately 213 x 61 x 7.6 m (700 x 200 x 25 ft) 
with steep slopes. The eastern slope has been stabilized with cobbles. Ash and a film of 
water covered the bottom of the pit during the J)ftYliotts ilsite visit (Appeadbc. A). A 15 cm 
(6 in.) steel pipe was observed discharging about (7.6 Umin (2 gal/min) of water into the pit 
at the northeastern comer. Ash and sediment were heaped around the ponded water, 
possibly indicating higher discharges in the past. Access ramps are located in the northwest 
and northeast comers. The site ppf is surrounded by a light chain barricade and is posted 
with an open pit warning sign, ai.observed during a site visit in September 1991. 
Periodically (every 2 to 4 months), the ash pit is cleaned out and the material is taken to the 
gQQS)M !Ash Disposal Basin for burial (Eeasco coffespoadeaee, 1992). 

2.3.9.5 218-W-8 Burial Ground. The 218-W-8 Burial Ground is an inactive waste site 
-E~f!Jyffl{::iwhich consists of three underground vaults. '111ese vaults, located 274.3 m 
(900 ft)' southeast" of the 222-T Building, received 68 m3 (§!)yglj of 222-T Laboratory 
process sample waste containing 137Cs, 106Ru, and 90Sr (Stenner ·et al. 1988,:;. Anderson et al. 

1991). R:iI:!tlm-l:mwm:Iiit:::1::1tttimll:i:l9:ffiI:lill:i:l )!lll!di The two original vaults are 
3 x 3 x 3.6 m (10 x 10 x 12 ft) deep, constructed of wooden planking, and have tops located . 
1.5 m (5 ft) below grade. The third vault is a concrete culvert pipe encasement 2.4 m (8 ft) 
in diameter and 7.6 (25 ft) long, placed approximately 0.9 m (3 ft) below grade. The top of 
the encasement is a 23 cm (9 in.) concrete cover and the bottom is a 30 cm (12 in.) concrete 
floor. The disposal chutes for the wooden vault were removed and backfilled with soil. The 
disposal chute and three vaults are enclosed within a surface radiation contamination barrier. 
An additional barrier is present within this outermost barrier which surrounds the original 
vault. The barrier is surrounded by a light chain barricade and labelled with cave-in 
potential, and underground and surface radiation warning signs, as observed during a site 
visit in September 1991. 

2 .3 .10 UnplaBBed Releases 

Forty &.•e ttapfflftfted releases ft1'C iaclttded iii the T Pl&M Aggregate Area. TheiF 
loeatioes are showe Oft :Pigttre 2 14. }.IElftY of the releases &re BOt iBeltided as iadepeedeet 
sites iii the Tri Party Agroemeet, liowe·.•er, becfmse they ft1'C closely assoeiated with eKistiftg 
waste m&Bagemeat ttnits. These ttapl&Beed releases &ad theiF assoeiated waste maaagement 
ttftits will be addressed together iii this smdy. Te.ble 2 6 sttmm&rizes the lraowe ieformatioe 
for each uaplaneed release ftftd, where applieable, lists the waste m&nagemeet unit to which 
it is related. Figttre 2 15 shows the ereekdowe of releases aecordieg te affiliated tteits Of 
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c·.·cnts. !.fost of the information £wa:ilaelc for the unplB:flned releases is acrived from the 
\l/IDS sheets (\VHC 1991a). 

2.3.10.1 UN 200 W 2 UepleBBed Relesse. A waste line near 241 TY 153 Di',ersion 
BmE failed ana discharged to the soil. Contamination was measured to a depth of 3. 0 to 3 .4 
m (10 to 11 ft) below the surface. The release is not currently markecl or posted, as 
obscn•ca duriAg a site Yisit in September 1991. 

2.3.10.2 UN 200 W 3 UBpleBBed Relesse. TfB:flsport of contaminated equipment 
from the T Plant Aggregate Arca to the 200 '\Vest Burial Ground contaminated 8:fl area near 
the railroad. The contamination was covered with appro:x:imately 0.25 m (.83 ft) of clean 
gra¥el in the spring of 1950. 

2.3.10.3 UN 200 W 4 UepleBBed Release. Unknown beta/gamma solid eontamimm.ts 
from a. burial bo:x: beiAg tfB:flsported in 1949 were spread from the T PlB:A:t to the hea¥y 
equipment burial ground. Radiation readings 8:'teraging 7 mrem/hr were recorded. The 
release is not currently marked or posted, as observed during a site visit in September 1991. 

2.3.10.4 UN 200 W 7 UeplaBBed Relesse. This unplB:flned release oectirred duriAg 
work on the 241 T 151 8:fla 152 Di'tersion bo:x:cs. An unknown quB:fltity of beta/gamma 
liquid contamination was spread OH the ground arounEl the di·tcrsion bo:x:cs in the spriAg of 
1950. The ma.:x:im1::1m dose ra.te wa.s 20 mrad/hr a.t the s1::1rfaee. A portioR of the 
contamination wa.s remo·,ed 8:fld the remainder eo·tered with 0.3 m (1ft) of clCB:fl soil. The 
release is surrounded by a ehaiA liftk fence 8:fla is posted with surface coAtamination wB:miAg 
signs, as obsc£¥ed during a site visit in September 1991. 

2.3.10.S UN 200 W 8 UeplaBBed Relesse. During 1950, a 13.9 m! (150 ft1) area in 
the 200 \V BumiAg Pit was fouAd to be coAtB:minated with apprmtimately 1 Ci of fission 
prod1::1cts. The ma.:x:im1::1m dose rate was 45 R/h-r at the surface. The coAtamiAated waste 
management unit was co·tercd with 3 m (10 ft) of soil. This area was removed from 
radiation :fOftC stat1::1s iA: August 1972. The release is Hot currently ma-rkca or posted, as 
observed during a site Yisit iA September 1991. 

2.3.10.~ UN 200 W 12 Uepl&BBed Relesse. ,t\ppro:x:imatcly 7.6 L (2 gal) of 
conccntftl:tc from the 242 T E1t•apora:tor was released from 8:fl open riser on the south side of 
242 Tia 1951. The ma.:x:im1::1m dose ra.te obsePt•ed for the 1:mlmowa beta/gamma material was 
2 R/hr at 5.1 em (2 in.). A portion of the eontamiAation was remo·ted and the remaiAder 
coYercd with 0.3 m (1 ft) of clCB:fl soil. 

2.3.10.7 UN 200 W 14 UeplaBBed Relesse. A leak in the waste liflc from 242 T to 
the 207 T Retention Basia released 8:ft unknowA q:uB:fltity of waste to the soil iA: October of 
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1 1952. The eofttamiRated areas wefe e<Y1efed with 0.3 m (1 ft) of clean soil Wid gnwel. The 
2 felease is Rot eurrefttly mafked Of posted, as obsef¥ed during a site 11isit ift Septembef 1991. 
3 
4 2.3.10.8 UN 200 W 17 UoplaB:B:etl Release. On September 11, 1952, liquid 
5 contaminatioft was spfead ift the 241 TX TWik Farm during transport of a waste pump. 
6 Cerium, cesium, Robelium, ruthenium, strontium, Wid zireonium were pfeseftt ift the waste 
7 liquid. Radiatioa readings of 2,000 to 35,000 ct/min were obsefYed. Some of the highly 
8 eoataminated areas were stabilized with emulsified asphalt. Vlind howelt'ef spread the 
9 eontaminatioft over Bfl area 180 m (600 ft) loag by 91 m (300 ft) wide. The 11olume 
10 iA¥olved was estimated at less thWi 3. 8 L ( 1 gal). The release is eoclosed withift a chaia liok 
11 feoce Wid is posted with suifaee coatamioatioft warniog sigas, as observed duriag a site ·1isit 
12 ia Septemeer 1991. 
13 
l 
15 2.3.10.9. UN 200 W 27 UoplWined Release. Oft Deeemeer 20, 1954, Bfl uaeneased 
16 fifst cycle waste lifte from the T Plnflt Aggregate Area failed and fesulted ift cai,e ia, ruo off 
lL of solution, Wid high grouod suife.ce dose mtes. The exact location of this release is oot 
18 lmown. 
19 
20 2.3.10.10 UN 200 W 29 UoplaB:B:etl Release. Approximately 3,800 L (1,000 gal) of 
21 first cycle supernatant was released ia Novemeer of 1954 from a failed waste trWisfer lioe 
22 associated with the 241 TX 153 Dh•ersioa Box resulting in dose mtes of 11.5 R/hf at 5 em 
23~ (2 io.) (WHC 1991a). The first cycle supernatant cootaioed Bfl uolmowft quantity of rare 
24 earth metals plus yttrium, cesium, Bfltimooy, eeriuffl., rutheoium, oioeium, Wid tellurium. 
25 ' The eootamiaated waste mnfle:gemeat uait eaeompe:ssed 8:ft area of 30 x 23 m (100 x 75 ft). 
2 In May, 1978 coatamiaated soil adjaceat to the zone was remo11ed oa the south side to & 

27 depth of 1.2 m (4 ft) and on the west side to a depth of 0.9 m (3 ft). The Elfea was 
28 eaekfilled 8:ftd later eo11ered with gffi'••el. This release is curreatly ao marked or posted, as 
2~ oeserved during a site ·lisit ift Septemeer 1991. 
30 
31 2.3.10.11 UN 200 W 38 UoplaBBetl Release. A ruptured process liae released 8:ft 
32 ualmowa Etm:Ouftt of beta/gEtm:ma cofttaminatioa to the soil Hear the 241 TX 154 Di'lersioa 
33 Box sometime prior to Jftftu&:ry 30, 1956. This release resulted ill the formatioa of a 9.1 x 
34 4.6 m (30 x 15 ft) pool of metal waste with a dose rate of 1.2 R/hf at a distaAce of 24 m 
35 (80 ft). ~lo meatioa was fouad regElfdiag eleMup of this release. The reported details of 
36 this unplanaed release Elfe similElf to those gii1eft fof UPR 200 \ll 160 which occurred 
37 Deeemeer 30, 1955. This felease is eaclosed withi:ft a light ehaia barricade Wid posted with 
38 suiface and undefgrnund contamination wamiftg signs, as oesef\1ed during a site 11isit ift 
39 Septemeer 1991. 
40 
41 2.3.10.12 UN 200 W 58 UopleBBetl Release. On April 26, 1965, solid eontaminatioft 
42 was spread from the 221 T Railroad eut to the 200 West Burial Grouad duriag tr8:ftsportatioa 
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of eaA:yoft cell blocks. CoRtamiRated soil with HRlmowft beta/gamma readiRgs of Uf) to 
100,000 et/mift wa:s remo•;ed from the waste ma:nagemeRt HRit. This release is eHrreRHy ftO 
ma:rlretl or posted, e:s observed tiHring a: site visit iR September 1991. 

2.3.19.13 UN 200 W 62 UepleBBeEI Releese. Aft HRlmowft t}lla:ntity of second eyele 
bismHth phosphe:te we:ste we:s released to the soil iR Me:y 1966 to the same we:ste 
ma:ne:gement Hnit (i.e., 24 TX 153 Di•;ersioft Bmc) in•;o1';ed in UN 200 W 29 a:nti 
UN 200 '.V 97. Radie:tioft readiRgs from 20 to 5,000 mmd/hr were recorded dHriftg the 
ineideftt. This release is eHrreRtly Ro ma:rked or posted, as oboorved dHring a: site visit in 
September 1991. 

2.3.19.14 UN 200 W 63 UepleBBeEI Releese. OR September 21, 1966 a-pprmcimately 
1 Ci of ~r from a: Hsed tiiversioR hmc jHmper e:ssoeie:ted with 241 TX 153 Di•;ersioft Bmc 
we:s spread OR 23rti Street tiHriRg t.nmsport. The eoRtamifte:tioR Oft the roati was remo•t'ed a:nti 
that oft the roati shoHltier a:nti borrow pit we:s e011ered with 15 em (6 i-B.) of soil. This waste 
ma:ne:gemeRt HRit was remw;ed from radiatioR l.ORe starus ift November 1972. This release is 
eHrreRtly ftO ma:rked or posted, e:s ohserved tiuriftg a: site visit ift September 1991. 

2.3.19.1.; UN 200 W 64 UepleBBeEI Releese. 1ft February 1969 137Cs readings up to 
600 et/mift were obsep,•ed OR a 15 m (50 ft) strip of soil ftea:r CamdeR AveRue a:nel 23rd 
Street ftea:r 241 TX 153 Dirrersioft Bo:11.. The eontamifte:tioft we:s beli:e,.•ed to hB:'re been spreael 
by ruRoff from hCB:';y sRow in a Rearby radiatioR wRe. No meRtioft of remedial aetioR takeR 
was foHRd. This release is eHrreRtly ftot ma:rked or posted, a:s obse£¥ed EIHriRg a: site Yisit in 
September 1991. 

2.3.19.16 UN 200 W 6.; UepleBBeEI Releese. Cofttamifta:tioft Oft the T Pla:nt milroa:ti 
Clit was foliftti Oft October 27, 1969. This eofttamiftatioft resulted ift re:tiiatioft reaeliftgs of 
5,000 ct/mift to 150 mrael/hr. Aft Mea 0.9 ,c: 3m (3 :11. 10 ft) we:s affected e:s well e:s isolated 
spots Olit to 114 m (375 ft) fFom the tliRftel Eloor. This release is CliffCRtly posted with 
Slirfaee eoRtamination wBl"fliftg signs, e:s obse£¥ed during a site visit in September 1991. 

2.3.10.17 UN 200 W 67 UeplaBBed Releese. A COfttaminated electric lift affected fill 

a:rea 0.9 x 7.3 m (3 x 24 ft) Oft the north side of the 2706 T Buildiftg on AHgust 5, 1970. 
The contamination coftsisted of uftlmown beta/gamma with ree:tiings to 20,000 ct/mm. This 
release is Cftclosed withift a: chain liRk feftce anti is posted ·Nith surfe:ce cofttamine:tioft 
wa:miftg sigfts, as observed tiuring a site •1isit iR September 1991. 

2.3.19.18 UN 200 W 73 UepleBBed Release. A faulty milway trB:nsfer box resulted 
ift eontaminatioft of the railroe:ti right of we:y betweeft the 221 T THRftel Md the 2706 T 
Building OR October 16, 1974. The COfttamifta:tioft coftsisted of unlmowft beta/gamma with 
ree:tiiftgs to 40 mR/hr. The area we:s Sli£¥eyed and cleaned lip. This release is C\irrefttly ftOt 
ma:rked or posted, e:s observed EIHriftg a: site visit ift September 1991. 
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1 2.3.10.19 UN 200 W 76 UeplaBBed Release. In August 1977 eoRtamiRated rabbit 
2 feee.l pellets were fouRd arouRd the 241 TX 155 Di.'t·ersioR Bo~c. The pellets eoRtaiRed 137e,s 
3 (18.6 ,uCi/g), 134Cs (0.044 ,uCi/g), mEtt (0.093 ,uCi/g), 154Ett (0.026 ,uCi/g), tmd ~r (2.63 
4 ,uCi/g). The souree of the eontamiRation we.s traced to tm uRlmown volume of ·wiaste 
5 o't•erflowiRg into the di¥ersioR bmc tmd subsequeRtly into tm exeB.YatioR on the east side of the 
6 bmc {Uflttsue.l OeeurreRee Repert #77 180). The effected area was approximately 91 x 30 m 
7 (300 x 100 ft) arouRd the di'lersioR box. The eoHtamiHe.ted pellets tmd, to the exteRt 
8 f)OSsible, the eoRtamiRated soil were remo·led tmd taken to dry waste burial. The remainiftg 
9 eoRtamifmtioR was co·1ered with cleaa soil. This release is eRclosed withiR a che.ia link feRce 
10 tmd is f)OSted with sttrfe.ee eoRta.mination we.ming signs, as observed dttriRg a site 'lisit iR 
11 September 1991. 
12 
13 2.3.10.20 UN 200 W 77 UeplaBBed Release. 0ft April 4, 1978, eoRta.miRated 
Pli coyote feees were foufld in the fl.orthee.st comer of the 200 'llest Area. All coRtamifmted 
15 feees were collected tmd sefl.t to the laboratory for C1t1e.lue.tiofl tmd re.dioisotopie tme.lysis. 
16 ReadiHgs iRdicated 23~u B.Rd 241Am with beta/gamma readings of 40,000 ct/miR B.Rd alpha 

readings of 55,000 dis/min. 
18 
19 2.3.10.21 UN 200 W 85 UeplaBBed Release. The pad behiRd the 2706 T Building 
2U was coRta.minated with tm ttflknowR qutmtity of beta./gamma eoAtamiAe.tioR Oft .April 22, 
Z.1 1982. The coRtamintmt dripped from a traflsfer bo:lE: parked oR the pad resultiflg iR re.diatioR 
22 readings of 100,000 ct/miR. The eonta.miAation we.s eletmed ttp. This release is eRelosed 
23' vlithia a che.iR liflk fefl.ce B.Rd is posted with surface coRtamiaatioa wamiflg sigas, as observed 
24, during a site visit ift September 1991. 
25 
26" 2.3.10.22 UN 200 W 88 UeplaBBed Release. Oa May 28, 1984 contaminated liquid 
2':/i we.s spilled from a urtmyl Ritrete trailer Ofl. the roadway in 200 \Vest Area. All detectable 
28' contaminatiofl. was chipped ottt of the roadway tmti remo't1ed. 
29 
30 2.3.10.23 UN 200 W 97 Ueplawd Release. Th.is uRplllflfled release assoeiated with 
31 the 241 TX 153 Di·lersioR Bo* oeettrred in May 1966 Md was a repeat of the UN 200 VI 29 
32 release. The same brolreR trMsfer line was used end appro:lf:imately 10 Ci of fissioR protiuets 
33 were released. The high se.lt neutral/basic waste eoRtamiHated the same area as the UN 200 
34 \\l 29 release. All surface eoAtamiAatioR to a depth of 0.9 m (3 ft) was remo11ed. This 
35 waste mMagemeRt uflit was sta.bili~ed in 1978 as tiescribed in UN 200 W 29 abo11e. This 
36 release is enclosed withiR a light ehaiR bllffieade e.ad is f)OSted with surface eontamiRatiofl. 
37 warniag sigRs, as observed during a site •1isit ia September 1991. 
38 
39 2.3.10.24 UN 200 W 98 Ueplawd Release. In the spring of 1945, a high se.lt, 
40 neutre.1/basie waste coAte.iniRg approximately 10 Ci of fissiofl products was released to the 
41 soil at the southeast comer of 221 T. The area was overftlled with 1.2 m (4 ft) of eleaR soil. 
42 No re.tiioacti11ity was detected from this waste mMagement unit iH 1977 wheH test holes were 
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et1t to a depth of 1.2 m (4 ft) . An annt1el st1rvey on Oetober 10, 1990 fot1nd eontaminated 
tt1mblev.1eeds B:ftd rabbit feces as •.-,;ell as direet and smearable beta eontaminatioa of 
250,000 dis/min. A blaektop road has beea eon:structed 011er top of the waste m£1:Aagement 
t18:it. This release is enclosed withia a light ehain barricade £1:Ad is posted with st1rface £1:Ad 
t1ndererot1n:d eontamination: wB:ffline sien:s_ e:s observed durine e: site visit ia Seetember 1991. 

2.3.18.25 UN 200 W 99 UBplaDBed Rele&:Se. t'.cpprmcimatcly 1 Ci of ~r was 
dispersed o¥er a 230 x 91 m (750 ft x 300 ft) area by &ft air borne plt1me from the 
241 T 153 Di',ersion Box in September 1968. ContamiHation on Camden t'r,eftt1e £1:Ad on the 
road shot1lders was covered with a new tar mat. A road gmder was t1sed to ttlm o•;er the 
eofttamiftated soil to co·1er the partiet1late eontamift&ftts. The waste mMagement t1nit was 
st1rfaee stabifued in July 1990. Aftnt1el st1r.1eys in September of 1988 8:ftd 1989 fot1n:d 
geReral coRtamiftatioR le·,•els of 4,000 et/min for this waste managemeRt tmit This release is 
enclosed withia a light ehaia barricade £1:Ad is posted with t1ndergrot1ad eoataminatioa 
warnifte sie:Hs- as observed durine a site ·lisit in Seotember 1991. 

2.3.18.26 UN 200 W 100 UBplaDBed Rele&:Se. A leak of approximately lo Ci of 
fissioft prodt1ets from first cycle high salt, net1tra.l/basie waste oeet1rred in No11ember 1954. 
This release oeeurred in the 241 ·TX T£1:Ak Farm duriHg a tr&ftsfer from 241 TX 105 to 
241 TX 118. The contaminated area was 38.1 m (125 ft) loRg and 30 m (100 ft) wide. It 
was ecy,rered with 0.3 m (1 ft) of ele&ft soil. This release is enclosed within a ehain lin:k 
fence 8:ftd is posted with st1rfaee eontamination warning signs, as observed dt1ring a site visit 
in Seotember 1991. 

2.3.18.27 UN 200 W 182 UBplaDBed Rele&:Se. During the remodeling of 224 T, 
gross alpha eontamination was fot1nd in the soil on the southeast side of the building. The 
waste management t1H:it is 15 m (50 ft) long, 3.7 m (12 ft) wide, and 3.7 m (12 ft) deep. 
One hundred thirty nine drems of soil eontain:ing · approximately 72 g (0.16 lb) of plutonium 
were remo¥ed. It has been estimated that the waste m£1:Aagement t1nit still eofttains 10 g 
(0.45 lb) of plt1tonium (Maxfield 1979). Ne surfaee eontamination was found during Elft 

October 1975 radiologieal survey. This release is et1rreHtly not marked or posted, as 
observed during a site ¥isit in Septemher 1991. 

2.3.18.28 UN 200 W 113 UeplaDBed Release. Dt1riftg the in¥estigation e0Rdt1eted for 
UN 200 W 76, &ft additional suhst1rfaee oontaminated waste mMagement t1nit was identified. 
This 51 x 26 m (170 x 85 ft) area was located to the north of the 241 TX 155 dh•ersion bmc 
8:ftd contained B:ft t1n:lfflown qt1Mtity of beta/g£1:fflma eon:tamin&ftts. It was assumed that the 
release SOHree •.-,;as a leak from a near-by waste tmAsfer liAe, whieh probably oeet1rred in the 
1950's. This waste mnAagemen:t t1H:it was stabilized on: December 18, 1990. St1bseqttent 
su£Yeys h0?1e shown n:o radiation: readings nho·1e baekground. This release is posted with 
undereround radiation: he:zard siens_ as observetl duriHe e: site ¥isit in: Seetember 199 l _ 
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1 2.3.10.29 UN l00 W 135 UBplaBBed Releese. This unplwu1ed release occurred ift 
2 MB:Feh Wld April 1954. Aft estimated 3,800 L (1,000 gal) of blended metal waste 
3 supernatfillt leaked from the 241 TX 302 B Catch TWlk (Fosket et al. 1954). The leaking 
4 material &pparefttly followed downhill along Wl encasement Wld theft came to the surfe.ee at 
5 approximately the S0.ffiC ele>1ation as the tank bottom. A 0.6 m (2 ft) diameter ea.>1e iB 
6 resulted Wld the waste fWl along the surface for Wl additional 12 m (40 ft). A dose rate of 
7 5 R/ltt= was observed e:t the ea•;e in Wld 300 R/hr e:t 10 em (4 in.) B:bo·,e the poiftt where the 
8 waste finally pooled. The eoftte:minated e:rea was sealed Wld eo·,ered with earth. Recent site 
9 tours iftdicate that the site of UN 200 W 135 is vlithift the boundaries of the UN 200 \1/ 113 
10 unplWlned release. This release is posted ·.r.rith ttnderground radiation hazard signs, e:s 
11 obser¥ed during e: site visit ift September 1991. 
12 
13 2.3.10.30 UPR 200 W 5 UBplaBBed Release. In 1950, o¥erflow from the 
1 , 241 TX 155 di>.•ersioft box cofttamine:ted soil Oft hillside to the west of the 216 T 20 trench. 
15 The volume Wld itweRtory of this lee:k was Rot found. The B:Fea of this eoRtB:minatioR was 
16 released from radiatioft 2one ste:rns in December 1970. 
r 

18 2.3.10.31 UPR lOO W 21 UDplftBBed Release. A jttmpcr lee:k ift the 214 TX 154 
19 Di>,ersioft Box in July 1953 causes the 241 TX 302 C Catch TWlk to o"lerflow releasing Wl 
21:l unlmowft quWltity of beta/gamma: eoRtaminWlts. The dose rate from this release was reported 
21 to be e:s high as 25 R/ltt= e:t 20 em (8 in.). The release encompassed Wl e:rea 487 x 27 m 
22 (160 x 90 ft). This e:rea we:s co¥ered with ble:ektop. 
23 
24 2.3.10.32 UPR 200 W 28 Uoplawd Release. lft the spring of 1950, e: lee:k from e: 
25 jumper iB the 241 TX 155 dwersion box contaminated a 30 x 9.1 m (100 x 30 ft) e:rea with 
2"6 Wl unkftowft qtJWltity of waste. The e:rea was cO¥ered with soil. 
21 
28 2.3.10.33 UPR 200 W 37 Uoplawd Release. Three boxes of re:dioactr,e dry waste 
!9 were accidently dumped ift the 200 \V Burning Pit on June 10, 1955. Ofte box broke open 
30 releasing some materials with a maximum rea.diRg of 100 mR/h. The materials were 
31 remo•;ed Wld the e:ree: deeonte:m-iRe:ted. 
32 
33 2.3.10.34 UPR 200 W 70 UoplaBBed Release. A Jtmue:ry 1973 survey of the 200 \V 
34 Burning Pit re>;ealed several spots of 5,000 to 50,000 ct/min beta: gamma coftte:mination Wld 
35 5,000 to 20,000 dis/mift alpha eontamiRatioft. Fabro film was sprayed on the coRte:miHated 
36 e:reas. The radiatioft oecttrrenee report stated that plWls were in progress to remo·1e all 
37 eonte:mi-natioR to the burial grounds starting JW1ue:ry 31, 1973. No further infoffflatioft was 
38 found rege:rding final dispositioft of the eontamiftated materials. 
39 
40 2.3.10.35 UPR 200 W 126 UoplaBBed Release. A pipcfitter workiHg in the 241 TX 
41 153 dwersioft box on !.lay 8, 1975 was eoHtamiHated to 2,000 et/min by airborne 
42 eoftte:mi:Hation. No eoHtB:m-iftation was beliC'led to he relee:sed to the soil. 
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2.3.19.36 UPR 299 W 129. There is an unplanned release, UN 200 W 129, 
assoeiated with Tank 241 TX 113. It oeetured on Jaftua:ry 7, 1971. 1llhile leak testiag a 
aew jumper assembly, an employee elosed a va:lrf'e ia a pump pit Md e.s he did, e. caustic 
radioactive soltttion sprayed ttp through the pit eO¥er. The employee was deeonta-minated, 
the area was su£Yeyed, and the pump pit was hosed dowR (WHC 1992a). 

2.3.19.37 UPR 299 W 131 UBplatmed Release. Contamination was spread to the 
grottRd arotmd the 241 TX 302 B Catch Tank risers during an attempt to neutrali2:e a dilute 
aeid waste i11 the tMk. This ttnphmned release oeeuffed on Mareh 13, 1953. GrouRd 
coftta-miftatioft ttp to 25 rem/hf: e.t 0.6 m (2 ft) was oesef\•ed. ·No estimates of waste "+'olumes 
or eofteentration·s were fouftd. Portions of the eonta-miftated soil were remo•1ed Md other 
portions were eo"t•ered (WHC 1992a) 

2.3.19.38 UPR 200 W 151. Ift 1974, a supemat£l:8t leak (UPR 200 \lf 151) was 
ftOtieed 1Nhen the 241 TY 104 liquid le11el dropped more than the 0.76 em (0.3 i-a.) limit. 
The P 10 Salt VI-ell was pumped as a eleMup effort for this unplanfted release (Cramer 
1987). 

2.3.19.39 UPR 200 W 152. The UPR 200 \V 152 ttRplMfted release associated with 
the 241 TY 105 Tank has a 1960 oceurrenee date. A salt well pump system 11,ras iRstalled to 
remo•f'e the pumpaele iftterstitial liquid (Cramer 1987). 

2.3.19.49 UPR 200 W 169 UBplatmed Releft:se (alse kBe•NB as UPR 299 W 49). 
This release oceuffed at the same site as UPR 200 1ll 21. The failure of M uRdergmuRd 
transfer line from the 241 T 302 C Catch Tank resulted in the release of up to 19,000 L 
(5,000 gal) of milted metal 'Naste Md ra:iftwater. Dose rates at the time ·.vere 1. 5 R/hr at 
24 m (80 ft) Md 100 R/hr at 0.3 m (1 ft). The release eontaminated an area 49 m (160 ft) 
long ey 27 m (90 ft) wide ey 4.6 m (15 ft) deep. The contaminated soil 'f'olume is estimated 
at 520 m~ (680 yd~) with an o•f'ereurden soil volume of 9,300 ~ (12,000 yd~). The area •.vas 
ee.ekfilled Md sprayed with tar. lfl. 1968, the east side of the eonta-mination zone was cut 
eaek 3.0 m (10 ft). ThiR eonerete eell co•1er elocks were leMed at a 1.0 radiM (60 degree) 
Mgle against the sicle of the cut for shielding. 
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2.4 WASTE GENERATING PROCESSES 

The primary waste generating processes in the T Plant Aggregate Area are associated 
with the previous e1w1:::fuel fet)fOCCSSiHg 'IPm'µ§Q!:::operations conducted in the 221-T 
Building (T Plantf'ancf'fii'','ancillary support fad1liles·:·······'\vaste generation processes associated 
with these and later operations are summarized in the following sections. 

Figure 2-16 presents a flow diagram of the basic process steps and waste streams 
generated as part of this chemical separation process. A process history of the T Plant 
Aggregate Area is illustrated in Figure 2-17. Table 2-7 presents a summary of waste­
producing processes. 

2.4.1 T Plant Fuel Re reeessiB Stf''':'' 'liitioti[Wastes (1945 1956) P g ... ,,,,JPl-,,,,,,, ..... _ .. _ .... 

24 The first step in the bismuth phosphate process was to remove the metal cladding on the 
25 fuel. This resulted in the coating-removal waste that was subsequently combined with the 
2 first-cycle decontamination waste for storage in single-shell tanks. The coating waste 
27 , contained small amounts of fission products (Waite 1991). The next step in the process was 
28 to dissolve the uranium and extract the plutonium. This step resulted in the metal waste 
2 . stream, which contained the bulk of the uranium and approximately 90% of the long-lived 
30 fission products (e.g., 137Cs and ~r). This waste stream was then sent to the single-shell 
31 tanks for storage. Cooling water and steam condensate wastes from the dissolution process 
32 were discharged to the 216-T-1 Ditch. 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

Once the plutonium had been extracted, two decontamination cycles were performed to 
purify the plutonium product. The first decontamination cycle waste stream contained almost 
10% of the long-lived fission products and was sent to the single-shell tanks for storage. The 
second decontamination cycle waste stream, which contained less than 0.1 % of the fission 
products, was sent to single-shell tanks for storage until 1948. Due to ~gµ§§, :!!Qr)1m1ted 
tank space, the second-cycle waste supernatant was discharged to cribs and trenches from 
1948 to 1956, when buildiHgs u.m:~:221-T and 224-T fii.ffl:gffig~ were deactivated. The second­
cycle wastes discharged to cribi .. were combined with .. two··other waste streams, cell drainage 
waste:*= and scavenged first-cycle wastes, described below. These combined wa:ite streams 
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accounted for more than 85 % of the volume discharged to the ground from single-shell tanks 
in support of the irradiated fuel recovery operations in T Plant, but less than 20% of the 
radionuclides (Waite 1991). 

Cell drainage waste collected from T Plant operations was sent to in-plant tanks (or 
cells) for interim storage and then discharged to cribs. Between 1951 and 1956, the cell 
drainage waste was routed along with the second-cycle wastes and 224-T Building wastes 
through a single-shell tank cascade before discharging to cribs. This cell drainage waste was 
never intended for permanent storage in the tanks. Instead, the single-shell tanks were used 
as settling tanks before discharging the waste to the ground (Waite 1991). 

Beginning in 1955, the newly generated first-cycle waste in T Plant was scavenged 
before sending it to single-shell tanks for settling and subsequent discharge to the ground. 
This scavenging involved adding ehemieeds [qff:P:91ffiJ.giJ!Ji~o the waste to cause the normally 
soluble 137Cs to precipitate in the settling process .before··discharge. The scavenging of the 
first-cycle waste significantly reduced the quantity of long-lived fission products discharged 
to the ground (Waite 1991). 

While procedures were implemented to monitor and control the discharge of long-lived 
radionuclides to the single-shell tanks, such controls were not always applied to the discharge 
of chemicals (Waite 1991). Chemicals were a significant component of the waste streams 
generated. For example, chemicals such as sodium hydroxide were added to neutralize the 
waste before it was sent to the tanks for storage (Waite 1991). Sodium flerrocyanide was 
added to process batches to enhance the precipitation of long-lived radionuclides before the 
supernatant was discharged to the ground. Such practices resulted in the discharge of 
substantial quantities of chemicals to the ground as part of the tank waste discharges. 

Tables 2-8 Mcl 2 9 listf the chemicals used or produced in various T Plant processes. 
Table 2 1~ lists the radiom.idides and chemicals disposed of to T Plant Aggregate Area 
waste management units. 

2.4.2 Equipment Decontamination and Laboratory Wastes (19.59 1963) 

From 1959 to 1963, steam condensate, decontamination waste, and miscellaneous 
effluent were sent from the 221-T Building to the tanks for cascading and subsequent 
discharge to the 216-T-28 Crib. Thereafter, decontamination wastes from the 
2706-T Bquipmeat Deeoatamiaatioa faeility lµJJffiig::::were combined with waste from T 
Plant. Also, 300 Area laboratory wastes were .. sh1pped from the 340 waste mmsfer facility 
! W:19:!9:l ffi~O the 2~ West Area and combin.~ .• ~!'~ "the 221-T Building an~ 2706-T J!999ij 
waste streams (Waite 1991). The 2706-T lmJ.4.ml stream was rerouted directly to a separate 
crib in 1964. The other streams continuecf'to .. be .. d1scharged to the 216-T-28 Crib via single-
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1 shell tanks until 1966. A total of 4.23 x 107 L (11.2 x 106 gal) of waste was routed through 
2 the tanks to this crib, resulting in 594 Ci of fission products. The 340 Facility lµJlBg 
3 waste was rerouted directly to other cribs in 1966. 
4 
5 
6 2.4.3 Containment Systems Test Facility Wastes (1956-1998} 
7 
8 The spent fuel dissolution process equipment was removed from the 221-T Building in 
9 1956, and the radioactivity in the facility was partially decontaminated and stabilized. A 
10 testing program was then established for testing with iodine and radioactive cesium in a new 
11 containment vessel fabricated in place of the old dissolver cells and canyon. This modified 
12 facility was referred to as the CSTF. This work was started in 1964 and completed in 1969 
13 by PNL. A test was conducted with radioactive cobalt during this time. 
1~-
15 In 1972, a vacuum fractionator was built, and testing began. In 1976, testing was 
16 completed and the vacuum fractionator was removed. This work was performed by Atlantic 
1 Richfield Hanford Company. 
18 
1 Liquid-metal reactor safety tests were conducted by Westinghouse Hanford in the CSTF 
2 with nonradioactive sodium, lithium, and sodium iodide between 1976 and 1985. These tests 
21 consisted of sodium and lithium pool reaction, spray reaction, and aerosol behavior tests. At 
'if the conclusion of the tests, the reacted sodium, lithium, and sodium iodide were dissolved in 
23 water and discharged to the 216-T-1 Ditch or, if radioactive as a result of residual 
24 , contamination from previous activity, transferred to tank farm double-shell tanks (DSTs) for 
25 storage as waste and eventual processing through waste evaporators. Unreacted metals were 
26- transferred to the 105-DR Reactor Facility for disposal. The determining conditions for 
27 routing the solutions was the solution pH; or the 221-T Building need for caustic solution to 
28 neutralize decontamination solutions; or the presence of radioactivity. If the pH was in 
29, excess of 12.5, or the caustic solution was needed for neutralization, or radioactivity was 
30 detected, the procedure allowed for the solution to be transferred to the 221-T Building head-
31 end; otherwise, it was discharged to the 216-T-1 Ditch. No solutions accumulated that had a 
32 pH of less than 2. 
33 
34 Light-water reactor tests were conducted by Westinghouse Hanford using 
35 nonradioactive cesium, manganese, zinc, lithium sulfate, iodine, and hydrogen iodide 
36 between 1985 and 1990. Several related tests were conducted using nonradioactive lithium 
37 and lithium-lead alloy in support of the fusion safety program during this same period. The 
38 process wastewater discharged to the 216-T-1 Ditch during these test programs consisted of 
39 cooling water, steam condensate, and some of the 221-T Building head-end waste solutions. 
40 The used lithium-lead alloy was packaged as solid waste after completion of the tests and 
41 shipped off site as solid waste. 
42 
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2.4.4 221-T Building Head-End Wastes (OeteheP 1989 1.l&Feh 1900) 

The 221-T Building Head-End operations, which consisted of two sets of light-water 
reactor experiments, were conducted from October 1989 through March 1990. Two sets of 
light-water reactor experiments were conducted during this time. Cooling water, steam 
condensate, process solutions, and roof and floor drains associated with these tests and the 
building operating functions were discharged to the 221-T Building H:pead Jtnd wastewater 
stream. 

The wastewater flow to the 216-T-1 Ditch was continuous during this 6 month period. 
The wastewater flow consisted of two configurations: wastewater lf;i;l,plasma torch operation 
and wastewater 2ff,plasma torch standby. The wastewater 1 flow time period was defined as 
the time of cooling water flow to the plasma torch. This cooling water flow period was 
about one day (24 hours) for each of the two sets of experiments conducted. The plasma 
torch was operated to generate manganese aerosol in the aerosol mixing vessel for about one 
hour for each set of experiments conducted. Other cooling water and steam condensate flows 
contributed to the wastewater 1 stream. 

The wastewater 2 flow consisted of process cooling water and steam condensate flows 
for the time period during which there was no cooling water flow to the plasma torch. 
Process wash solutions were also discharged on a batch basis as part of the wastewater 2 
flow. The time of wastewater 2 flow consisted of the ~p}month duration designation 
period minus the two days for plasma torch cooling water flow (wastewater 1 flow). 

2.4.5 Present Decontamination and Decommissioning Wastes 

The T Plant complex presently serves as a decontamination and decommissioning 
facility for the Hanford s$.ite. Radioactive waste from these activities is not discharged to 
the chemical sewer. ·· ·· 

The only routine "processes" that discharge to the chemical sewer are steam 
condensate, cooling water, and heating coil water. These process uses for each location at 
the T Plant complex are described below: 

• 221-T Building uses steam for heating in the canyon area, decontamination activities 
using steam cleaning, and steam jetting to make liquid transfers within the process 
tanks. The steam used here-for decontamination and liquid transfers within the 
process tanks is not discharged to the chemical sewer, but is discharged to the 
double-shell tanks. 
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• 221-TA Building uses steam for the preheater and reheat coil which heat the 221-T 
ml!~Ri eanyoa area. 

• 224-T Building uses steam for building heating. Sanitary water is also used for the 
building's hot water heater and for cooling water in the fan room which supplies the 
evaporative cooler for building cooling. 

• 271-T Building uses sanitary water to cool the two air compressors which supply all 
of the compressed air for T Plant. Steam is used to heat the building and can be 
used for a steam jet transfer from the basement sump to the chemical sewer at 
Section 12 if the sump pump fails. 

• 291-T Building uses steam in heating coils which heat the mr::]p;:::i11:::linYRi.ll:lfflilPf 
mi 221-T Building eanyoa air before the air is filtered through high-efficiency 
particulate air (HEPA) filters in the FI-2 filter unit to help prevent HEPA filters 
from getting wet. 

2.5 INTERACTIONS WITH OTHER AGGREGATE AREAS OR OPERABLE UNITS 

The T Plant Aggregate Area is bordered by the Z Plant Aggregate Area on the west 
and the U Plant Aggregate Area to the southeast. Wastes from these plants, as well as the 
Redo:1t $.:i:Jand B Plants, did contribute a small proportion of the wastes discharged to T Plant 
facilitie's:· These interactions are summarized below. 

• 216-T-27 Crib received PNL ;n1:::1g:::~~IRt~tgl wastes from the 340 Laboratory llliliI- ···················································· 

• 216-T-28 Crib received PNL1::am:::1r1:::l@IRri~- wastes from the 340 Laboratory 
IHllm.i• 

• -~~~: Crib received PNL:::9gg:::1r1:::li99Iffl9i wastes from the 340 Laboratory 

• ~~l:.i&~ Crib received PNLJjJggQjJJltl :;:J,j,gqitlx wastes from the 340 Laboratory 
:❖:•:❖:•:•:•:-:,:-:-:-:-:-:-:-:-:°-

• 216-T-36 Crib received steam condensate decontamination waste and miscellaneous 
waste from both the 221-T Building and the U PlMt 221-U §µµgig processing 
facility. ············· ···· ··· 
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• 241-T-101 §iffllin§'.fi#.!U!#.nl received PNL waste, 224-U Building waste, B Plant 
low-level wa.ste~ and coating waste, ion-exchange waste and high-level waste from 
the R-edmc S !Plant. 

:::::::::::: 

• 241-T-102 $.ml.¢.:t$.fl~ll::m~ received PNL waste, Redo:X: $,::Jrigh-level waste, and 
low-level and 1on:exchange waste from B Plant. .... .... 

• 241-T-103 §iffllif§'.fi#.!U!#.nl received B Plant low-level waste, and high-level and 
ion-exchange wa.ste from Redo:X: nm::: s.: ::l)i.u.t. UPR-200-W-l47 is an associated 
unplanned release involving Tan1c··24·pf:JQ3_ 

• ~i:~~-,1• :i:fflrf~~~~
4
~.Plant low-level waste and is associated 

• T8:8:k 241 T 106 reeei¥ed B Plftftt low le1t•el waste. 

• 241-T-108 §lgr§P,~iilffl! received B Plant low-level waste. 

• 241-T-109 and 241-T-112 ~il.!SfJi!I!~ received PNL waste and B Plant low-
level waste. ············· ························ ······ · 

• 241-T-110 and 241-T-111 Sm' leiiSh.eU!Tanks received 224-U Buildin waste. .,.,.,.,.,.,.,.,8 ,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,., g 

• 241-T-201, -202, -203,~ and -204 §lgr!P:el:gm received 224-U Building waste. 

• 241-TX §~~i~t§lliami received waste from RBDOX §iiiiPlant. 

• 241-TY-104 lffil.iS~P.!l:::mg received ion-exchange waste from REDOX § illim 
and organic wa.sh ·:9.iste· froin" PUREX. . ... ·········· 

• IP.P!~ iJ,l!ll):i:UN-200-W-88 received uranyl nitrate from a trailer spill. 

One of the primary interactions of the T Plant Aggregate Area waste management unit 
with another Ajggregate ~ was the laundry (2724fW lfiwig) discharge. Prior to the 
activation of the dedicated laundry waste crib, 216-W~LWii-;t hi °i981, radioactive and 
nonradioactive discharges from the laundry facility were discharged to the 216-U-14 efib 
+liliin the U Plant Aggregate Area. 
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1 2.6 INTERACTION WITH RESOURCE CONSERVATION RECOVERY ACT 
2 PROGRAM 
3 
4 Appendices Band C of the Tri-Party Agreement (Ecology et al. 1991) list RCRA TSD 
5 facilities on the Hanford Site which have entered interim status and, thus, will require final 
6 permitting or closure. Within the geographical extent of the T Plant Aggregate Area there 
7 are eight facilities which fall into this category: 
8 
9 • 241-T-101 through 241-T-112, and 241-T-201 through 241-T-204 
10 Single-Shell Tanks (16 total) 
11 
12 • 241-TX-101 through 241-TX-118 Single-Shell Tanks (18 total) 
13 
1 • 241-TY-101 through 241-TY-106 Single-Shell Tanks (6 total) 
15 
16 • 244-TX Receiver Tank 
1 
1!_ • 221-T Coataiemeftt Systems Test Facility (CSTFj 
19 
20 • T Plant Treatment Tank 
2 
22 • Traasumnic Waste Storage and Assay Facility (TRUSAB 
23" 
24 . • 200-W Ash Pit Demolition Site} 
25 
2 The single-shell tanks and their associated facilities will be closed under RCRA rather 
21. , than seeking a RCRA operating permit. The preferred closure option will be resolved 
28 • through the preparation and completion of a supplemental environmental impact statement 
29 ~ . The forty single-shell tanks are grouped with other Hanford Site single-shell tanks 
30 into RCRA TSD facility group S-2-4. ~Di:Illtl&1!:: illminUpillestone M-08-01 
31 requires submission of tank farm selection criteria, closure methods, tank farm selection 
32 rational and recommended tank farm selection to Ecology for approval yy January 1999. 
33 Milestone M-08-03 requires submission of tank farm closure plans to Ecology for approval 
34 by December 2003. Closure of all 149 single-shell tanks, including the tanks in the T Plant 
35 Aggregate Area is scheduled to be completed by June 2018, according to milestone M-09-00. 
36 Facilities associated with the Single-Shell Tank eilosure pgrogram are discussed in Section 
37 9.0 and listed in Table 9-3. ···· ···· 

38 
39 The 244-TX ~ Fl,eceiviHg i,\;;4;ank is an iftactive facility located within the boundary 
40 of the ~~4J.-TX Tank Farm ancf wiil be iBtegmted into the single sheH tank closure 

41 f)fOgmm Bl~::l1::li::~isi::mm1imint:::m.1m. 
42 
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The 221-T CSTF is a research laboratory used to perform experiments with alkali metal 
compounds. In the future, this facility may be used to treat hazardous alkali metal waste by 
heating them in a treatment tank equipped with an off-gas system. The 221-il;]CSTF is 
planned for closure under RCRA. The Part A RCRA Permit Application for.ihe 221-ij 
CSTF may be withqrawn because the unit never handled or never will handle hazardous 
waste. In addition, the 221-:fl :!CSTF is associated with T Plant Aggregate Area buildings and 
does not pose an environmental threat. 

T Plant provides decontamination and repair services for the Hanford Site. The waste 
generated from the decontamination is collected by a drainage system which feeds to the 
i.t;M:Il t:(14,000 gal)left T Plant Treatment Tank. The Part A RCRA Permit Application 
may .. be withdrawn for the T Plant Treatment Tank due to reclassification of the unit as 
:t treatment by generator. f! In addition, the T Plant Treatment Tank is associated with T Plant 
Aggregate Area buildings and does not pose an environmental threat. 

The TRUSAF operation consists of a nondestructive analysis of tfll:flsttfllftic (TRUj 
waste. The waste is generated nationally by various DOE processing facilities, and is 
shipped to the Hanford Site for interim storage and handling. The waste will eventually be 
shipped to the Waste Isolatioa Pilot Plet (WIPPj in New Mexico for disposal. The 
TRUSAF is associated with T Plant Aggregate Area buildings and does not pose an 
environmental threat. 

The 200-W Ash Pit Demolition Site i5--w.~ :h1sed to detonate explosive wastes that are 
IE(generated on the Hanford Site. This s1te···1s' planned for closure under RCRA. The 
200:w Ash Pit Demolition s$.ite is an active facility that is scheduled to submit a RCRA 
Closure Plan in November f992. In September 1991, a Management Action Plan was 
submitted for the closure of the 200-W Ash Pit Demolition s$.ite. The purpose of the 
Management Action Plan is to (1) provide a coordinated approach for preparing the closure 
plan and (2) obtain the necessary environmental permits and/or regulatory approval for final 
closure. ·implementation of this closure plan is expected to have no impact on other T Plant 
Bmi.i! Area waste management units. No unplanned releases are associated with the 
200~W Ash Pit Demolition Site. 

2.7 INTERACTIONS WITH OTHER HANFORD PROGRAMS 

In addition to RCRA, there are several other ongoing programs that affect buildings and 
waste management units in the T Plant Aggregate Area. These programs iflclttde: l ~Mthe 
Hflftfofd Sttipltts Facilities Progfllffl, the Radifttioa .A.rea Remedial Aetioa Progfllffl, the 
Hflftfofd Site siflgle shell t8flk Progmm, ed the Defease Waste Meagemeat Progmm. 
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The Hftflford Stnphts Faeilities ll§alf9• g !::ll,JJ:t{m{IJJJfflglfflJJJ:Program is 
responsible for the safe and cost-effective surveillance, maintenance, and decommissioning of 
surplus facilities at the Hanford Site. All of the major inactive buildingf. within the T Plant 
Aggregate Area are covered under this program. The Stuphts Facilitimdl.l.mlh>rogram is also 
responsible for managing the RCRA closure ftft6 RARA activities. The pro.gmm J.t 
cstablishetl iml~ :J1jthe cost, schedule, and technical baselines for individual projects and 
provides the ·program. ... inanagement for completing the work. The work activities relative to 
projects are completed by various functional organizations through a matrix management 
system. Performing organizations are assigned work by the program office using cost 

imiltj~ffli ~mt.1i ::::a~r~ii'11un~::·-,11111~!!!!~:~!!:~W!RA, 
ed RARA field ~ti work at the Hanford Site is performed by Hanford Restoration 
Operations (Winshlp.and Hughes 1991). 

The Radiation Area Remedial Action (RARA) Program is eoadttcted as part of the 
Stttphts Facilities Progmm. The RARA is responsible for the surveillance, maintenance, 
decontamination, and/or interim stabilization of inactive burial grounds, cribs, ponds, 
trenches and unplanned releases at the Hanford Site. A major concern associated with these 
requirements is the management and control of surface soil contamination. All of the 
controlled access surface radiation zones and the cribs with collapse potential in the T Plant 
Aggregate Area are covered by this program. 

The H&Hfoftl Site Single-Shell Tank lfflffl~ Program covers near-term waste 
management activities to ensure safe intediii.storage of waste in the tanks. It also addresses 
the environmental restoration activities to close the ii single-shell tanks operable units 
includedfflg in the 241-T, 241-TX and 241-TY Tank.Farms. The primary regulatory drivers 
of this program are the Tri-Party Agreement and RCRA. 

The Defeese Waste Management Program is responsible for all actively operating waste 
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Figure 2-15. Unplanned Releases for the T Plant Aggregate Area. 
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Table 2-1. Summary of Waste Management Units8". Page 1 of 12 

Waste Volume Contaminated 
Waste Management Unit Received Soil Volume Operable 

(alias) Source Description/Type (L) (m3) Unit 

241-T-101 Bismuth phosphate metal waste, tributyl phosphate, supernatant 504, ()()()b/ NA 200-1 -6 
Single-Shell Tank containing coating waste, REDOX ion exchange waste, REDOX 

HLW, PNL, decontamination waste, evaporator, bottom 224-U 
waste/MW 

241-T-102 Bismuth phosphate metal waste, REDOX coating supernatant 122,()()()b/ NA 200-TP-6 
Single-Shell Tank containing REDOX HLW, evaporator bottoms, B Plant ion 

exchange, and B Plant LL W from tank farms/MW 

241-T-103 Bismuth phosphate metal waste, coating waste and supernatant 103,()()()b/ NR 200-TP-6 
Single-Shell Tank containing B Plant LLW, REDOX ion exchange, REDOX HLW, 

I 
~ 

and evaporator bottoms/MW 0 
N 445 '()()()bl 

~ tT1 .., 241-T-104 Bismuth phosphate first-cycle waste/MW NA 200-T]i>-6 '"1 --
I 

Single-Shell Tank ~~ -p,) I 

t:d \0 
241-T-105 Bismuth phosphate first-cycle and second-cycle 371,000b/ NA 200- -6 -I O'I 
Single-Shell Tank waste, REDOX coating, decontamination waste, Hanford -Laboratory operations waste, supernatant containing LLW, and ion 

exchange waste from tanks/MW 

80,()()()h/ 
I 

241-T-106 Bismuth phosphate first-cycle and supernatant containing coating NR 200-1 -6 
Single-Shell Tank waste, B Plant LLW, and ion exchange waste from tank 

farms/MW 

241-T-107 Bismuth phosphate first-cycle, tributyl phosphate, supernatant 682,()()()b/ NR 200-TP-6 
Single-Shell Tank containing bismuth phosphate first-cycle, ion exchange, and coating 

waste from tank farms/MW 

241-T-108 Tributyl phosphate, bismuth phosphate first-cycle, Hanford 167,()()()b/ NR 200-TP-6 
Single-Shell Tank Laboratory operations waste, · supernatant tributyl phosphate, B 

Plant LL W, ion exchange, and evaporator bottoms from tank 
farms/MW 

WHC(f PLANf)/8-31-92/03217T .1 
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Table 2-1. Summary of Waste Management Unit~. Page 2 of 12 

Waste Volume Contaminated 
Waste Management Unit Received Soil Volume Operable 

(alias) Source Description/Type (L) (m3) Unit 

241-T-109 Bismuth phosphate first-cycle, tributyl phosphate, and supernatant 220, ()()()hi NR 200-TP-6 
Single-Shell Tank containing tributyl phosphate, ion exchange, evaporator bottoms, 

and PNL waste from tank farms/MW I 

1,435,()()()b/ 
I 

241-T-110 Bismuth phosphate second-cycle and 224-U Building waste/MW NA 200-TP-6 
Single-Shell Tank I 

1,734,()()()b/ 
I 

241-T-111 Bismuth phosphate second-cycle and 224-U Building waste/MW NR 200-TP-6 
Single-Shell Tank 

241-T-112 Bismuth phosphate second-cycle waste, PNL waste, and 254,()()()b/ NA 200-r Single-Shell Tank supernatant containing B Plant LL W, ion exchange from 241-T 
tanlcs, and decontamination waste/MW 

241-T-201 224-U Building waste/MW 110,()()()b/ NA 200-TP-6 
Single-Shell Tank I 
241-T-202 224-U Building waste/MW 80,()()()b/ NA 200-'FP-6 
Single-Shell Tank 

241-T-203 224-U Building waste/MW 133,()()()b/ NA 200-r -6 
Single-Shell Tank 

241-T-204 224-U Building waste/MW 144,()()()b/ NA 200-TP-6 
Single-Shell Tank 

241-TX-101 Bismuth phosphate metal waste, supernatant containing REDOX 330,()()()b/ NA 200-11P-5 
Single-Shell Tank and HLW, coating waste, tributyl phosphate, bismuth phosphate I first-cycle waste, REDOX and waste fractioniz.ation ion exchange, 

B Plant HLW and LLW, non-complexed waste, PUREX LLW, 
organic wash, partial neutralization feed, and evaporator bottoms 
and decontamination waste from tanks/MW 

241-TX-102 Bismuth phosphate metal waste, 242-T Evaporator waste, 428,()()()b/ NA 200-TP-5 
Single-Shell Tank supernatant containing REDOX HL W, evaporator bottoms from 

241-TX tanks/MW 

WHC(f PLANT)/8-31-92/03217T .1 
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Table 2-1. Summary of Waste Management Units8'. Page 3 of 12 

Waste Volume Contaminated 
Waste Management Unit Received Soil Volume Operable 

(alias) Source Description/Type (L) (m3) Unit 

241-TX-103 Bismuth phosphate metal waste, 242-T Evaporator waste, 594,()()()b/ NA 200-TP-5 
Single-Shell Tank supernatant containing bismuth phosphate metal, non-complexed 

waste, tributyl phosphate, and partial neutraliz.ation feed from 
I 

241-TX tanks/MW 

241-TX-104 Bismuth phosphate metal waste, 242-T Evaporator waste, 246,()()()b/ 
I 

NA 200-l]P-5 
Single-Shell Tank supernatant containing REDOX ion exchange, and HL W, PUREX 

organic wash waste, B Plant LL W and tributyl phosphate from I 
241-TY and -TX tanks/MW 

241-TX-105 Bismuth phosphate metal waste, 242-T Evaporator waste, 2,305,000b/ 
I 

NR 200-TP-5 
Single-Shell Tank supernatant containing REDOX ion exchange, and HLW, PUREX I organic wash waste from 241-BX and -SX Tank Farms/MW 

1,715,()()()b/ 
. I 

241-TX-106 Bismuth phosphate metal waste, tributyl phosphate, 242-T NA 200-TP-5 
Single-Shell Tank Evaporator waste, supernatant containing REDOX ion HLW, 

PUREX organic wash waste, evaporator bottoms, and coating 
waste from 241-TX tanks/MW 

241-TX-107 Bismuth phosphate metal waste, 242-T Evaporator waste, 136,()()()b/ 
I 

NR 200-TP-5 
Single-Shell Tank supernatant containing bismuth phosphate metal, and REDOX I HL W from 241-TX tanks/MW 

241-TX-108 Bismuth phosphate metal waste, REDOX HLW, 242-T Evaporator 507,()()()b/ NA 200-TP-5 
Single-Shell Tank waste, supernatant containing decontamination waste, tributyl 

phosphate, and evaporator bottoms from 241-TX and -TY 
tanks/MW 

241-TX-109 Bismuth phosphate first-cycle waste, 242-T Evaporator waste, 1,453 ,000b/ NA 200-TP-5 
Single-Shell Tank supernatant containing bismuth phosphate first-cycle waste, and 

evaporator bottoms from 241-T, -TX, -TY tanks/MW 

241-TX-110 Bismuth phosphate first-cycle waste, and 242-T Evaporator 1,749,()()()b/ NR 200-TP-5 
Single-Shell Tank waste/MW 

I 
WHC(f PLAN1)/8-31-92/03217T .1 
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Table 2-1. Summary of Waste Management Units8". Page 4 of 12 

Waste Volume Contaminated 
Waste Management Unit Received Soil Volume Operable 

(alias) Source Description/Type (L) (m3) Unit 

241-TX-111 Bismuth phosphate first-cycle waste, and 242-T Evaporator waste, 1, 40(), ()()()bl NA 200-TP-5 
Single-Shell Tank and supernatant containing tributyl phosphate waste from 241-TX 

I tanks/MW 

241-TX-112 242-T Evaporator waste, bismuth phosphate first-cycle waste, and 2,457 ,()()()b/ NA 200 r-s 
Single-Shell Tank supernatant containing evaporator bottoms from 241-TX tanks/MW 

241-TX-113 242-T Evaporator waste and supernatant containing evaporator 2,298,()()()b/ NR 200-trP-5 
Single-Shell Tank bottoms from 241-TX tanks/MW 1· 

241-TX-114 242-T Evaporator waste and supernatant containing bismuth 2,025,()()()b/ 
I 

NR 200-TP-5 
Single-Shell Tank phosphate first-cycle waste and evaporator bottoms from 241-TX 

I tanks/MW 

241-TX-115 242-T Evaporator waste, tributyl phosphate waste, coating waste, 2,422,()()()b/ NR 200-r-5 Single-Shell Tank decontamination waste, supernatant containing bismuth phosphate 
metal, evaporator bottoms from 241-U, -S, -T, -TX tanks/MW 

241-TX-116 Supernatant containing evaporator bottoms from 241-TX tanks/MW 2,388,()()()b/ NR 200-'rP-5 
Single-Shell Tank I 

Supernatant containing first-cycle waste and evaporator bottoms 2,369,()()()b/ 
I 

241-TX-117 NR 200-TP-5 
Single-Shell Tank from 241-TX tanks/MW I 
241-TX-118 242-T Evaporator feed tank waste, 234-Z and 235-Z Buildings 1,313,400b/ NA 200-1 iP-5 
Single-Shell Tank waste, caustic solution, tributyl phosphate, decontamination waste, 

supernatant containing tributyl phosphate, bismuth phosphate 
first-cycle waste, evaporator bottoms, partial neutralization feed, 
and coating waste from 241-T, -TX, -TY, -U tanks/MW 

241-TY-101 Bismuth phosphate first-cycle waste and supernatant containing 447,()()()b/ NR 200-TP-5 
Single-Shell Tank bismuth phosphate, first cycle waste; tributyl phosphate waste; and 

evaporator bottoms from 241-TY, -TX, and -SX Tank Farms/MW 

241-TY-102 Supernatant containing B Plant LLW, REDOX HLW, PUREX 242,()()()b/ NA 200-TP-5 
Single-Shell Tank organic wash waste, REDOX ion exchange waste, and evaporator 

bottoms from 241-TX and -TY tanks/MW · 

WHC(f PLANT)/8-31-92/03217T .1 
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Table 2-1. Summary of Waste Management Units81. Page 5 of 12 

Waste Volume Contaminated 
Waste Management Unit Received Soil Volume Operable 

(alias) Source Description/Type (L) (m3) Unit 

241-TY-103 Bismuth phosphate first-cycle waste and supernatant containing 61,300b/ NR 200-TP-5 
Single-Shell Tank bismuth phosphate, first cycle waste; tributyl phosphate waste; 

PUREX organic wash waste, REDOX ion exchange waste, coating 
waste, evaporator bottoms, and decontamination waste from 241-
BX, -T, -TX, -TY and -AX tanks/MW 

241-TY-104 Tributyl phosphate waste; supernatant containing REDOX ion 174,000b/ NR 
I 

200-TP-5 
Single-Shell Tank exchange waste; PUREX organic wash waste, bismuth phosphate 

first-cycle waste, tributyl phosphate waste, and decontamination 
waste from 241-TX and -TY Tank Farms/MW 

241-TY-105 Tributyl phosphate waste/MW 874,000b/ NR 200 TP-5 
Single-Shell Tank 

241-TY-106 Tributyl phosphate waste/MW 64,000b/ NR 200

1
TP-5 

Single-Shell Tank 

241-T-361 Radioactively contaminated liquid from T-Plant/MW 105,98o-' NA 2001TP-4 
Settling Tank 

241-T-301 Mixed waste liquid/MW NR NA 200 TP-6 
Catch Tank 

241-T-302 Mixed waste liquid/MW NR NA 200-TP-6 
Catch Tank 

241-TX-302A Waste solutions from processing and decontamination NR NA 200-TP-5 
Catch Tank operations/MW 

241-TX-302B Waste solutions from processing and decontamination NR NA 200-TP-5 
Catch Tank operations/MW 

241-TX-302C Waste solutions from processing and decontamination 11,520b/ NA 200-TP-4 
Catch Tank operations/MW 

241-TY-302A Waste solutions from processing and decontamination NR NA 200-TP-5 
Catch Tank operations/MW 

WHC(TPLANT)/8-31-92/03217T .1 
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Table 2-1. Summary of Waste Management Units8". Page 6 of 12 

Waste Volume Contaminated 
Waste Management Unit Received Soil Volume Operable 

(alias) Source Description/Type (L) ·(m3) Unit 

241-TY-302B Waste solutions from processing and decontamination NR NA 200-TP-5 
Catch Tank operations/MW 

244-TXR Waste from 241-T, -TX, -TY Tank Farms, and Z Plant/MW 98,480b/ NA 200-TP-5 
Receiver Tank"' 

244-TXR Vault'11 Waste uranium slurry generated from T Plant via the 241-T and NA NA 
241-TX Tank Farms/MW 

I 
216-T-6 Crib Cell drainage from tanks in 221-T Building. The waste is low salt 45,000,000 290 200-lfP-3 
(241-T-361, 361-T-1 and neutral/basic/1RU, MW I u and -2 Cribs 

0 
N 216-T-7TF Second-cycle supernatant waste from 221-T Building. Effluents 110,000,000 4,500 200-TP-1 u tT1 

"'1 ----~ Crib and Tile Field plus waste via tank farm. The waste is high salt and ~~ I - (241-T-3 Crib and Tile neutral/basic/MW I ....., 
tp \0 

Field -I 0\ 
I -216-T-8 Crib Decontamination sink waste and sample slurper waste. The waste is 500,000 220 200-r -4 

(222-T-1 and -2 Cribs) neutral/basic/MW 

216-T-18 Crib First-cycle scavenged tributyl phosphate supernatant waste/TRU, 1,000,000 590 200-v-2 
(216-T-17 Crib) MW 

216-T-19TF Crib and Process condensate from waste evaporator, cell drainage, 455,000,000 4,500 200-ljP-2 
Tile Field second-cycle supernatant waste, condensate and steam 
(241-TX-153 Crib and condensate/MW 
Tile Field) 

216-T-26 Crib First-cycle scavenged tributyl phosphate supernatant waste/MW 12,000,000 460 200-TP-2 
(216-TY-1 Cavern) 

216-T-27 Crib 300 Area laboratory waste from 340 Building/MW 7, 190,000 460 200-TP-2 
(216-TY-2 Cavern) 

WHC(f PLANT)/8-31-92/03217T .1 
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Table 2-1. Summary of Waste Management Units8'. Page 7 of 12 

Waste Volume Contaminated 
Waste Management Unit Received Soil Volume Operable 

(alias) Source Description/Type (L) (m3) Unit 

216-T-28 Crib Steam condensate decontamination waste, laboratory waste, 42,300,000 460 200-TP-2 
(216-TY-3 Cavern) miscellaneous waste via tank farm/MW 

219-T-29 Crib Condensate runoff from sand filter. The waste type is potentially 74,000 NR 200-TP-4 
(291-T Sand Filter and acidic/MW 
Sewer) 

216-T-31 Contaminated steam condensate/MW NR NR 200- -2 
French Drain 

I 
216-T-32 Crib Waste from 224-T Building via tank farm/TRU, MW 29,000,000 460 200-TP-1 
(241-T-1 and -2 Cribs) I 
216-T-33 Crib Decontamination waste from 2706-T Building/MW 1,900,000 61 200-TP-4 \:j 

0 
N 216-T-34 Crib 300 Area laboratory waste from the 340 Building/MW 17,300,000 1,200 200-TP-4 \:j tr1 

"'1 ---e--3 I 

~~ I 

5,720,000 .... 216-T-35 Crib 300 Area laboratory waste from the 340 Building/MW 1,400 200- -4 
(TQ I 

to \0 

216-T-36 Crib Steam condensate decontamination waste, and miscellaneous waste 522,000 410 200-TP-1 
.... 

I 
O'I 

from 221-T and 221-U Buildings/MW .... 
I 

216-W-LWC Crib All process wastewater from 2724-W and 2723-W Buildings/LL W 1,200,000,000 NR 200-SS-2 
(216-W-1 Laundry I 
Waste Crib) 

216-T-2 Decontamination sink waste and sample slurper waste from 221:-T 6,000,000 NR 200-TP-4 
Reverse Well Building/MW 
(222-T-110 Dry Well) 

216-T-3 Cell drainage from Tank 5-6 in the 221-T Building and overflow 11,300,000 290 200-TP-4 
Reverse Well waste from 241-T-361 Settling Tank/TRU, MW 
(241-T-361-A Dry Well 

WHC(TPLANT)/8-31-92/03217T .1 



) ) 
; 

Table 2-1. Summary of Waste Management Units81. Page 8 of 12 

Waste Volume Contaminated 
Waste Management Unit Received Soil Volume Operable 

(alias) (m3) Unit 

216-T-4A Pond Process cooling water, steam condensate and condenser cooling 42,500,000,000 24,000 200-TP-3 
(216-T-4 Swamp) water/MW 

216-T-4B Pond Steam condensate, condenser cooling water, and nonradioactive NR 24,000 200-TP-3 
(216-T-4 New Pond) wastewater from 221-T Building/LLW I 
216-T-1 Ditch Miscellaneous waste from pilot plant experimental work, 178,000,000'1 2,200 ,-TP-4 
(221-T Ditch) intermittent decontamination waste, and waste from the head end of 

the 221-T Building/LLW 

216-T-4-lD Ditch Process cooling water, steam condensate and decontamination NR 890 , -TP-3 
(216-T-4 Swamp) waste from 2706-T Building/MW ~ 

0 
N 216-T-4-2 Ditch Steam condensate, condenser cooling water and nonradioactive Volume 890 , -TP-3 ~ trJ 
~ >-1 --

I wastewater/LL W included with ~ ~ -::r- 216-T-4 Pond I 

t::o \0 -200-W Powerhouse Wastes from steam production and water treatment 38 Umin NR 
I 

200-TP-2 0\ 

Pond activities/NHNR -
216-T-5 Trench Second-cycle supernatant waste. The waste is high salt and 2,600,000 44 200-TP-1 
(216-T-12 Trench) neutral/basic/MW 

216-T-9 Trench Heavy equipment and vehicle decontamination waste/NHNR NR NR 200-TP-4 
(Decon. Trench) 

216-T-10 Trench Heavy equipment and vehicle decontamination waste/NHNR NR NR 200-TP-4 
(Decon. Trench) 

216-T-11 Trench Heavy equipment and vehicle decontamination waste/NHNR NR NR 200-TP-4 
(Decon. Trench) 

216-T-12 Trench Contaminated sludge/MW 5,000,000 9.90 200-TP-3 
(207-T Sludge Pit) 

WHC(f PLANT)/8-31-92/03217T .1 
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Table 2-1. Summary of Waste Management Unit~. 

Waste Volume 
Waste Management Unit Received 

(alias) Source Description/Type (L) 

216-T-13 Trench Vehicle decontamination sludge/MW NR 
(269-W Regulated 
Garage) 

216-T-14 Trench First cycle supernatant waste/MW 1,000,000 
(241-T-1 Trench) 

216-T-15 Trench First cycle supernatant waste/MW 1,000,000 
(241-T-2 Trench) 

216-T-16 Trench First cycle supernatant waste/MW 1,000,000 
(216-T-3 Trench, 
216-T-15 Trench) 

216-T-17 Trench First cycle supernatant waste/MW 785,000 
(241-T-4 Trench, 
216-T-6 Trench) 

216-T-20 Trench Contaminated nitric acid/MW 18,900 
(216-TX-2, 155-TX 
Trench) 

216-T-21 Trench First cycle supernatant waste/MW 460,000 
(241-TX-1) 

216-T-22 Trench First cycle supernatant waste/MW 1,530,000 
(241-TX-2) 

216-T-23 Trench First cycle supernatant waste/MW 1,480,000 
(241-TX-3) 

216-T-24 Trench First cycle supernatant waste/MW 1,530,000 
(241-TX-4) 

216-T-25 Trench First-cycle evaporator bottoms/MW 3,000,000 
(241-TX-5) 

WHC(TPLANT)/8-31-92/0321 TI .1 
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Contaminated 
Soil Volume Operable 

(m3) Unit 

NR 200 TP-2 

110 200-TP-3 

I 
120 200-r -3 

I 
120 200-TP-3 

I 
120 200-r-3 

I 
2 200-1 -2 

120 200-TP-1 

120 200-TP-1 

I 
120 200-TP-1 

120 200-TP-1 

89 200-U,-1 



) 

Table 2-1. Summary of Waste Management Units4". Page 10 of 12 

Waste Volume Contaminated 
Waste Management Unit Received 

(alias) (L) 

2607-Wl Sanitary wastewater and sewage/NHNR 18,300/day NA 200-SS-2 
Septic Tanlc/Drain Field 

2607-W2 Sanitary wastewater and sewage/NHNR 10,200/day NA 200-SS-2 
Septic Tanlc/Drain Field 

2607-W3 Sanitary wastewater and sewage/NHNR 14,200/day NA 200-TP-4 
Septic Tanlc/Drain Field 

2607-W4 Sanitary wastewater and sewage/NHNR 10,600/day NA 200-TP-4 
Septic Tanlc/Drain Field 

2607-WT Sanitary wastewater and sewage/NHNR 20/day NA 200-J'P-5 tj 

Septic Tanlc/Drain Field 0 
N tj tI1 
~ >; -
I 2607-WTX Sanitary wastewater and sewage/NHNR 740/day NA 200-TP-5 ~~ .=: Septic Tanlc/Drain Field I 

td l,C) -I 0\ -241-T-151 Waste solutions from processing and decontamination NA NA 200-TP-6 
Diversion Box operations/MW 

241-T-152 Waste solutions from processing and decontamination NA NA 200-TP-6 
Diversion Box operations/MW 

241-T-153 Waste solutions from processing and decontamination NA NA 200-TP-6 
Diversion Box operations/MW 

241-T-252 Waste solutions from processing and decontamination NA NA 200-TP-6 
Diversion Box operations/MW 

241-TR-152 Waste solutions from processing and decontamination NA NA 200-TP-6 
Diversion Box operations/MW 

WHC(TPLANT)/8-31-92/03217T .1 
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Waste Management Unit 
(alias) 

241-TR-153 
Diversion Box/Booster 
Pump Pit 

241-TX-152 
Diversion Box 

241-TX-153 
Diversion Box 

241-TX-154 
Diversion Box 

241-TX-155 
Diversion Box 

241-TXR-151 Diversion 
Boxd/ 

241-TXR-152 
Diversion Box 

241-TXR-153 
Diversion Box 

241-TY-153 
Diversion Box 

242-T-151 
Diversion Box 

207-T 
Retention Basin 

., ., 

Table 2-1. Summary of Waste Management Units8'. 

Waste Volume 
Received 

Source Descriptionffype (L) 

Waste solutions from processing and decontamination NA 
operations/MW 

Waste solutions from processing and decontamination NA 
operations/MW 

Waste solutions from processing and decontamination NA 
operations/MW 

Waste solutions from processing and decontamination NA 
operations/MW 

Waste solutions from processing and decontamination NA 
operations/MW 

No information available/MW NA 

Waste solutions from processing and decontamination NA 
operations/MW 

Waste solutions from processing and decontamination NA 
operations/MW 

Waste solution from processing and decontamination NA 
operations/MW 

Unknown/MW NA 

Process cooling water, steam condensate, evaporator cooling water, NA 
flow from 221-T, 221-TA, and 224-T Buildings/LLW 
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Contaminated 
Soil Volume Operable 

(m3) Unit 

NA 200-TP-6 

NA 200-TP-5 

NA 200-TP-5 

NA 200-TP-4 

NA 200-TP-2 0 
0 

0 trJ 
1-'1 --

NA 200-TP-5 ~~ 
I 

to \0 -NA 200-TP-5 
I 

0\ -
NA 200-TP-5 

NA 200-TP-5 

NA 200-TP-5 

NA 200-TP-3 
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Table 2-1. Summary of Waste Management Units-1. 

Waste Management Unit 
(alias) 

200-W Ash Disposal 
Basin 

200-W Ash Pit 
Demolition Sited/ 

200-W Burning Pit 

200-W Powerhouse Ash 
Pit 

Various haz.ardous organic chemicals/LLW, HW 

Various unstable chemicals/LLW 

Construction and office waste, paint waste, and chemical 
solvents/HW 

Ash from the 200 West Area Powerhouse cooling and ventilation 
steam condensate/NHNR 

218-W-8 Burial Ground Laboratory process sample waste from 222-T Building/MW 
(222-T Vault) 

a1 Data taken from WHC 1991a. 
bi Waste volume remaining (Hanlon 1992). 
c1 Waste volume received as of 1979 (Maxfield 1979). Unit still active. 
di Waste management units are not listed in the Tri-Party Agreement. 

NA - Not applicable 
NR - No value reported 
Waste Type: HLW - high-level waste 

LLW - low-level waste 
MW - mixed waste 
TRU - transuranic waste 
NHNR - nonhazardous, nonradioactive waste 

WHC(f PLANT)/8-31-92/03217T .1 

Waste Volume 
Received 

(L) 

NA 

NA 

NA 

43,827,000 m3 

68,000 m3 

Contaminated 
Soil Volume 

(ml) 

NA 

NA 

NA 

NR 

NR 
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Operable 
Unit 

200-SS-2 

200-SS-2 

200-SS-2 

200-SS-2 

200-TP-4 
t:1 
0 

tj t!1 
g, ~ 

I 

to \0 ..... 
I 
0\ ..... 
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Table 2-2. Radionuclide Waste Inventory Summary. Page 1 of 5 

QUANTITY OF REPORTED RADIONUCLIDES (Ci)81 

241-T-361 Settling Tank 15,500 Ci I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR 

241 -T-301 Catch Tank NR . NR NR NR NR NR NR NR NR NR NR 

241-T-302 Catch Tank NR NR NR NR NR NR NR NR NR NR NR 

241 -TX-302A Catch Tank NR NR NR NR NR NR NR NR NR NR NR 

241 -TX-302B Catch Tank NR NR NR NR NR NR NR NR NR NR NR 

241-TX-302C Catch Tank NR NR NR NR NR NR NR NR NR NR NR 

241-TY-302A Catch Tank I NR I NR I NR I NR I NR I NR I NR NR NR NR NR 11 8 
241-TY-302B Catch Tank NR NR NR NR NR NR NR NR NR NR NR i~ N 

~ ~ 
I 244-TX Receiving Tank NR NR NR NR NR NR NR NR NR NR NR N 

I 
~ \0 p) -244-TXR Vault NR NR NR NR NR NR NR NR NR NR NR I 

O'\ 

:::::::: :::::::::::::::::::::::: -
216-T-6 Crib I 390.0 0.0076 110.0 6.070E-ll 124.0 0.0305 NR NR NR 22.30 6.01 

216-T-7TF Crib and Tile Field I 130.0 0.00304 21.20 2.020E-09 24.00 0.0142 NR NR NR 7.42 2.00 

216-T-8 Crib I 5.000 0 .0015 0.04010 6.630E-12 0.3760 0.00099 NR NR NR 0.285 I 0.077 

216-T-18 Crib I 1800.0 0 .00911 24 .20 l.380E-09 2.800 0.137 0.800"' NR NR 103.0 27.7 

216-T-19TF Crib and Tile Field I 14.40 NR 17.50 6.030E-06 27.80 NR 4.250 .009820 NR NR NR 

216-T-26 Crib I 59.00 0.503 75 .60 8.020E--08 282.0 0.0189 NR NR NR 3.37 0.908 

216-T-27 Crib I 13 .00 0.00243 55.90 4.090E-5 75 .30 0.067 NR NR NR 0.742 0.200 

216-T-28 Crib I 70.00 0.131 193 .0 1.960E-5 106.0 0.319 NR NR NR 4.00 1.08 

216-T-29 Crib I NR NR NR NR NR NR NR NR NR NR NR 
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Table 2-2. Radionuclide Waste Inventory Summary. Page 2 of 5 

QUANTITY OF REPORTED RADIONUCLIDES (Ci)at 

Total Pu Other 
Waste Management Unit (grams) nsu 137cs l~u 90sr 6Clco 3H 241Am Radionuclides ~ ZAOi>ii 

216-T-31 French Drain NR NR NR NR NR NR NR NR NR NR NR 

216-T-32 Crib 3200.0 0.0076 9.710 4.440E-I I 10.90 0.00827 NR NR NR 1.83 49.3 

216-T-33 Crib 5.000 0.00152 0 .2670 6.860E-08 0 .2560 0.0515 NR NR NR 0.285 0.077 

216-T-34 Crib 107.0 0.00138 157.0 5.980E-06 178.0 0 .585 NR NR NR 6.11 1.65 

216-T-35 Crib 66.20 0.01640 11.70 1.440E-05 11.4 0 .298 NR NR NR 3.78 1.02 

216-T-36 Crib 2.480 0.00039 3.790 5.24E-06 4.360 0.0487 NR NR NR 0.142 0.0381 

216-W-LWC Crib NR NR NR NR NR NR NR NR NR NR NR 

8 
N 
--3 i~ I 

~ N 
cr' 

0:, \0 ,... 
I 

O'I ,... 
216-T-4A Pond NR NR NR NR NR NR NR NR NR NR NR 

216-T-4B Pond 3.71 0 .232 6.23 8.67E-07 3.37 NR NR NR NR NR NR 

200-W Powemouse Pond NR NR NR NR NR NR NR NR NR NR NR 

216-T-1 Ditch 0.1 0 .0015 0.0387 4.39E-13 0.0363 NR NR NR NR NR NR 

216-T-4-lD Ditch NR NR NR NR NR NR NR NR NR NR NR 

216-T-4-2 Ditch NR NR NR NR NR NR NR NR NR NR NR 

216-T-5 Trench 180.0 0.00152 31.10 8.250E-I0 0.4200 0.0899 NR NR NR 10.30 2.77 

216-T-9 Trench NR NR NR NR NR NR NR NR NR NR NR 

216-T-I0 Trench NR NR NR NR NR NR NR NR NR NR NR 

216-T-ll Trench NR NR NR NR NR NR NR NR NR NR NR 
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Table 2-2. Radionuclide Waste Inventory Summary. Page 3 of 5 

QUANTITY OF REPORTED RADIONUCLIDES (Ci)a/ 

Total Pu Other 
Waste Management Unit (grams) 23su 137cs l~u 'Xlsr 00co 3H 241Am R.adionuclides 239Pu ~ 

216-T-12 Trench 1.000 0.0152 4.340 l.380E-10 2.050 0 .0341 NR NR NR 0.0571 0.0154 

216-T-13 Trench NR NR NR NR NR NR NR NR NR NR NR 

216-T-14 Trench 0.8800 0.0102 204 .0 2.070E-10 2.460 0 .236 0.800" NR NR 0.0502 0.135 

216-T-15 Trench 0.9400 0.00911 450.0 l.660E-10 8.620 0.188 0.800" NR NR 0.0537 0.0145 

216-T-16 Trench 0.6500 0.00743 227.0 1.790E-10 3.280 0.204 0.800" NR NR 0.0372 0 .1010 

216-T-17Trench 0.5300 0.0068 162.0 l.380E-10 1.230 I 0 .0157 0.600" NR NR 0.303 0 .00816 

216-T-20Trench NR 0.0167 0.4400 7.440E-12 0.3880 NR NR NR NR NR NR 

216-T-21 Trench 1.000 0.00033 174.0 8.560E- 10 3.280 0.314 0.400" NR NR 0.571 0.154 8 N 
~ 216-T-22 Trench 2.0000 0 .00067 803 .0 4.140E-10 20.90 0.0157 1.2c,l NR NR 0 .114 0.308 t, t!! I 
N 

~~ 0 
216-T-23 Trench 1.000 0.00034 577.0 3.590E-10 16 .82 0.0157 1.2c,J NR NR 0.0571 0.0154 

1.2c,J 0.0308 
t,:1'° 

216-T-24 Trench 2.000 0.00278 617.0 4.420E-10 16.40 0.0157 NR NR 0.114 -I O'I 
216-T-25 Trench 1.000 0 .00030 3860.0 l.380E-09 1.640 0.00157 2.4c,J NR NR 0.571 0.154 -
2607-Wl Septic Tank NR NR NR NR NR NR NR NR NR NR NR 

2607-W2 Septic Tank NR NR NR NR NR NR NR NR NR NR NR 

2607-W3 Septic Tank NR NR NR NR NR NR NR NR NR NR NR 

2607-W4 Septic Tank NR NR NR NR NR NR NR NR NR NR NR 

2607-WT Septic Tank NR NR NR NR NR NR NR NR NR NR NR 

2607-WTX Septic Tank NR NR NR NR NR NR NR NR NR NR NR 

NR 

WHC(f PLANT)/8-31-92/03217T .1 



) 

Table 2-2. Radionuclide Waste Inventory Summary. Page 4 of 5 

QUANTITY OF REPORTED RADIONUCLIDES (Ci)a/ 

Tot.al Pu Other 
Waste Management Unit (grams) 2Jsu 137cs l~u 90sr roco 3H 241Am Radionuclides 239Pu 24<>i>ii 

241-T-152 Diversion Box NR NR NR NR NR NR NR NR NR NR NR 

241 -T-153 Diversion Box NR NR NR NR NR NR NR NR NR NR NR 

241-T-252Diversion Box NR NR NR NR NR NR NR NR NR I NR I NR 

241 -TR-152 Diversion Box NR NR NR NR NR NR NR NR NR I NR I NR 

241 -TR-153 Diversion Box NR NR NR NR NR NR NR NR NR I NR I NR 

241-TX-152 Diversion Box NR NR NR NR NR NR NR NR NR I NR I NR 

241-TX-153 Diversion Box NR NR NR NR NR NR NR NR NR NR NR 

241 -TX-154 Diversion Box NR NR NR NR NR NR NR NR NR NR NR 8 
N 

241-TX-155 Diversion Box NR NR NR NR NR NR NR NR NR NR NR t, C!! ~ 
I 

~ ~ N 
241-TXR-151 Diversion Box NR NR 0. NR NR NR NR NR NR NR NR NR 

t,:I \0 

241-TXR-152 Diversion Box I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR II ~ 
O'\ ..... 

241-TXR-153 Diversion Box NR NR NR I NR I NR I NR I NR I NR I NR I NR I NR 

241-TY-153 Diversion Box NR NR NR NR NR NR NR NR NR NR NR 

242-T-151 Diversion Box NR NR NR NR NR NR NR NR NR NR NR 

200-W Ash Disposal Basin NR NR NR NR NR NR NR NR NR NR NR 

200-W Ash Pit Demolition Site NR NR NR NR NR NR NR NR NR NR NR 

200-W Burning Pit NR NR NR NR NR NR NR NR NR NR NR 

200-W Powerhouse Ash Pit NR NR NR NR NR NR NR NR NR NR NR 
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Table 2-2. Radionuclide Waste Inventory Summary. 

QUANTITY OF REPORTED RADIONUCLIDES (Ci)a/ 

Waste Management Unit 

218-W-8 Burial Ground 

Unplanned Release 

Source: WHC 1991a. 

Total Pu 
(grams) 

0.3000 0.0001 

137cs l~u 90sr 

6.403 3.607E-ll 5.625 NR 

a/ Values are from HISS Database (Stenner et al. 1988) and are decayed through April 1, 1986. 
NR - No value reported. 
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241Arn 

NR NR 

Other 
Radionuclides 

NR 
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0.171 0 .00462 

NR 
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Table 2-3. Chemical Waste Inventory Summary. Page 1 of 7 

QUANTITY OF REPORTED CHEMICALS (kg) 

241 -T-361 NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR 
Sclllin& Tank 

241 -T-301 Catch NR NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR 
Tank 

241 -T-302 Catch NR NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR 
Tank 

241 -TX-302A NR NR NR NR NR NR NR I NR I NR I NR I NR I NR I NR I NR I NR I NR 
Catch Tank 

241-TX-3028 NR NR NR NR NR NR NR I NR I NR I NR I NR I NR I NR I NR I NR I NR 
I 8 Catch Tank 

N 241-TX-302C NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 

i'.~ ~ Catch Tank 
I 

VJ 
J:I) 241-TY-302A NR NR NR NR NR NR NR NR NR NR NR N_R NR NR NR NR 

t,:j I.O Catch Tank -I 
241-TY-3028 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR I 

O'I -Catch Tanlc 

244-TX NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
Rcocivin& Tanlc 

244-TXR Vault NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 

216-T~ Crib I 2,<00 I NR 24,000 180,000 NR NR 13,000 NR l<i0,000 NR NR NR 6,000 NR 1,500 NR 

216-T-TTF Cnl> l«l,000 NR 1111,000 2,300,000 NR NR 500,000 250,000 1,100,000 NR NR NR «>,000 NR 111,000 NR 
and Tile Field 

216-T-8 Crib NR NR NR NR NR 1,000 NR NR NR NR 10 NR NR NR NR 1,000 

216-T-18 Cn1> I NR I NR I 2,500 80,000 9,000 NR 19,000 NR <i0,000 8,000 NR 8,000 NR 3,ax> 4,000 NR 

216-T-l!n'F Crib 18,000 NR NR 150,000 NR NR <i0,000 NR 90,000 NR NR NR NR NR 9,000 I NR 
and Tile Field 

216-T-26 Cn1> NR 6,000 30,000 1,000,000 110,000 NR ?l0,000 NR 100,000 100,000 NR 100,000 NR «>,000 50,000 I NR 
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Table 2-3. Chemical Waste Inventory Summary. Page 2 of 7 

Waste 
QUANTITY OF REPORTED CHEMICALS (kg) 

Management Feno- Sodi\nl Sodi\nl Sodi\nl Sodi\nl 
Unit Nl-1,NOs cyanide Fluorido Nitnte Nitri1e HN05 Pboopbolc Potuaium Sodiwn Alummalb Dichromalb N.OH Oxalalb Silicote Sulfalb ~so. 

216-T-27 Cn'b NR NR NR 1,000 NR NR NR NR NR NR NR NR NR NR NR NR 

216-T-28 Crib NR NR NR 10,000 I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR 

216-T-29 Crib NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 

216-T-31 French NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
Dnin 

216-T-32 Crib 1,(1()0 NR 1(,(),000 1,200,(XK) NR NR 90,000 NR 1,100,000 NR NR NR 40,000 NR 10,000 I NR 

216-T-33 Crib NR NR NR NR NR NR NR NR NR NR NR 10 NR NR NR 

216-T-34 Crib NR NR NR 1,000 NR NR NR NR NR NR NR NR NR NR NR NR 

216-T-35 Crib I NR I NR I NR I 1,000 NR NR NR NR NR NR NR NR NR NR NR NR I 8 
216-T-36 Cn'b NR NR NR NR NR NR NR NR NR NR NR 1,000 NR NR NR NR tH!! 

tv g,~ ~ 
216-W-LWC NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR I 

I.>) Crib 0::,\0 0- -I 
I 

O'I -

216-T-4A I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR 
Pond -
216-T-4B I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR 
Pond -
200-W I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR 
Powerhouse 
Pond -
216-T-l I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I 10000 I NR I NR I NR I NR 
Ditch 
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Waste 
Management Feno-

Unit NH,N05 cyanide 

216-T-4-ID NR NR 
Ditch 

216-T-4-2 NR NR 
Ditch 

216-T-5 20,000 NR 
Trench 

216-T-9 NR NR 
Trench 

216-T-10 NR NR 
Trench 

216-T-ll NR NR 
Trench 

216-T-12 NR NR 
Trench 

216-T-13 NR NR 
Trench 

216-T-16 NR NR 
Trench 

216-T-17 NR NR 
Trench 

216-T-20 NR NR 
Trench 

216-T-21 NR NR 
Trench 

216-T-22 NR NR 
Trench 

WHC(f PLAN'I)/8-31-92/032171' .1 

Fluoride 

NR 

NR 

8,000 

NR 

NR 

NR 

NR 

NR 

2,500 

2,000 

NR 

1,200 

4,000 

Table 2-3. Chemical Waste Inventory Summary. 

QUANTITY OF REPORTED CHEMICALS (kg) 

Sodhm Sodium 
Nitnolo Nitri1e HN05 Pboepb,lo PCUMiwn Sodium Ahminot.e Dic:hromalo 

NR NR NR NR NR NR NR NR 

1.0 NR NR NR NR NR NR NR 

140,000 NR NR 6,000 NR 100,000 NR NR 

NR NR NR NR NR NR NR NR 

NR NR NR NR NR NR NR NR 

NR NR NR NR NR NR NR NR 

NR NR NR NR NR NR NR NR 

NR NR NR NR NR NR NR NR 

80,000 9,000 NR 19,000 NR 60,000 8,000 NR 

60,000 7,000 NR 15 ,000 NR 50,000 7,000 NR 

15,000 NR NR NR NR NR NR NR 

40,000 4,000 NR 9,000 NR 28,000 4,000 NR 

120,000 14,000 NR 29,000 NR 90,000 13,000 NR 

Sodium Sodium 
N.OH Oxalalo Silicalo 

NR NR NR 

NR NR NR 

NR NR 8,000 

NR NR NR 

NR NR NR 

NR NR NR 

NR NR NR 

NR NR NR 

8,000 NR 3,200 

6,000 NR 2,500 

NR NR NR 

4,000 NR 1,500 

12,000 NR 5,000 
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Sulfalo l½SO, 

NR NR 

NR NR 

9,000 NR 

NR NR 

NR NR 

NR NR 

NR NR 

NR NR 

4,000 NR 

3,100 NR 

NR NR 

1,800 NR 

6,000 NR 

I 

I 
g 

t, t!! 
~~ 
t:d \0 ...... 

I 

°' ...... 
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Table 2-3. Chemical Waste Inventory Summary. Page 4 of 7 

Waste 
QUANTITY OF REPORTED CHEMICALS (kg) 

Management I Ferro- Sodjum Sodium Sodium Sodium 
Unit NH,NO, <)'IJ1ido Fluoride Nitn"' Nilri"' HNO, Phoopbo"' Potueium Sodhm Alumina"' Dic:hromo"' NaOH OxaJalc Silicole I Sulfa"' I f½S04 

216-T-23 I NR NR 4,000 120,000 14,000 NR 28,000 NR 90,000 12,000 NR 12,000 NR 5,000 I 6,000 I NR 
Trench --
216-T-24 I NR I NR I 4,ooo I 120,000 I 14,000 I NR I 29,000 I NR I 90,000 I 13,000 I NR I 12,000 I NR I 5,000 I 6,000 I NR 
Trench 

216-T-25 I NR I NR 1 40,ooo 1 1,200,000 1 140,000 1 NR I 290,000 I NR I 900,000 I 130,000 I NR I 120,000 I NR j 50,000 I 60,000 I NR 
Trench 

2607-Wl NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
Septic Tanlc 8 
2607-W2 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 0~ 

N Septic Tanlc 

~~ 1-1 
I 

2607-W3 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR w r~ 0. Septic Tanlc 

2607-W4 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
Septic Tanlc 

2607-WT NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
Septic Tanlc 

2607-WTX NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
Septic Tanlc . . . 

/ 
241-T-151 I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR 
Diversion 
Box 

241 -T-152 I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR I NR INR 
Diversion 
Box 
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Table 2-3. Chemical Waste Inventory Summary. Page 5 of 7 

Waste 
QUANTITY OF REPORTED CHEMICALS (kg) 

Management Ferro- Socfium Sodhm Sodh.m Sodill:ll 
Unit NH,NO, cyanide Fluorido Nitrate Nitrite HNO, Pboopbate Potueiwn Sodiwn Aluminote Dichromate N.OH Oulalc Silicalc Slllfate 11,so. 

241-T-153 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
Diversion 
Box 

241-T-252 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
Diversion 
Box 

241-TR-152 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
Diversion 
Box I 
241 -TR-153 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
Diversion 
Box 

241-TX-152 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
Diversion 
Box 

241 -TX-153 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
Diversion 
Box 

241-TX-154 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
Diversion 
Box 

241 -TX-155 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
Diversion 
Box 

241-TXR- NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
151 
Diversion 
Box 
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Table 2-3. Chemical Waste Inventory Summary. Page 6 of 7 

Waste 
QUANTITY OF REPORTED CHEMICALS (kg) 

Management Feno- Sodium Sodhm Sodh.m Sodilan 
Unit NH,NO, cyonidc Fluoride Nimie Nitrile HNO, Phoopl,alc PotaNiwn Sodiwn Alumino1c Dic:hromolc NeOH OuJno Silicole Sul!elc 11,so, 

241-TXR- NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
152 
Diversion 
Box 

241-TXR- NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
153 
Diversion 

I Box 
I 

241-TY-153 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR I 
Divenion 
Box g 

N 
242-T-151 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR t, t!! 

~ Diversion a~ I Box \.,) -. 
t,:j '° -I O"I -

Disposal 
Basin 

200-W Ash NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
Pit 
Demolition 
Site 

200-W NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
Burning Pit 
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Table 2-3. Chemical Waste Inventory Summary. Page 7 of 7 

Waste 
QUANTITY OF REPORTED CHEMICALS (kg) 

Management Ferro- Sodnm Sodium Sodium Sodium 
Unit Nll,NO, cyanide Fluorido N~ Nitri"' HNO, Pboop,o"' POIUeium Sodi\.bl Ahmino"' Dichromo"' NaOH Oxalate Silica"' Sulfalo 11,so, 

200-W NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
Powerhouse 
Ash Pit 

218-W-8 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
Burial 
Ground 

Source: WHC 1991a. 

(a) Inventory of 216-T-4-2 Trench and 216-T-48 Pond are included in the 216-T-4A inventory. I 
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Table 2-4. Description of 241-T, -TX, and -TY Tank Farms. Page 1 of 3 

Total Waste Volume Drainable Waste Volume 
Naine Interim Stabilized Isolation Remaining (L) (L) 

241-T-101 single-shell sound no PI 504,000 132,500 

241-T-102 single-shell sound IS n 121,200 49,200 

241-T-103 single-shell assumed leaker IS n 102,200 15,100 

241-T-104 single-shell sound no PI 1,684,400 189,300 

241-T-105 single-shell sound IS n 370,900 87,100 

241-T-106 single-shell assumed leaker IS n 79,500 7,600 

241-T-107 single-shell assumed leaker no PI 681,300 83,300 8 
241-T-108 single-shell assumed leaker IS n 166,500 0 t1 t!:! 

N ~~ .., 
241-T-109 single-shell assumed leaker IS n 219,500 0 I tc \0 .p. 

P> -I 241-T-11O single-shell sound no PI 1,434,500 159,000 °' -
241-T-111 single-shell assumed leaker no PI 1,733,500 193,000 

241-T-112 single-shell sound IS n 253,600 26,500 

241-T-201 single-shell sound IS n 109,800 15,100 

241-T-2O2 single-shell sound IS n 79,500 7,600 

241-T-203 single-shell sound IS n 132,500 15,100 

241-T-204 single-shell sound IS n 143,800 15,100 

241-TX-1O1 single-shell sound IS n 329,300 18,900 

241-TX-102 single-shell sound IS II 427,700 83,300 
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Table 2-4. Description of 241-T, -TX, and -TY Tank Farms. Page 2 of 3 

Total Waste Volume Drainable Waste Volume 
Name Type Integrity Interim Stabilired Isolation Remaining (L) (L) 

241-TX-103 single-shell sound IS II 594,200 56,800 

241-TX-104 single-shell sound IS II 246 ,000 56,800 

241-TX-105 single-shell assumed leaker IS II 2,305,100 75,700 

241-TX-106 single-shell sound IS II 1,714,600 37,900 

241 -TX-107 single-shell assumed leaker IS II 136,300 7,600 

241-TX-108 single-shell sound IS II 507,200 0 

241-TX-109 single-shell sound IS II 1,453 ,400 37,900 

241-TX-110 single-shell assumed leaker IS II 1,748,700 56,800 

241-TX-ll 1 single-shell sound IS II 1,400,500 34, 100 

241-TX-112 single-shell sound IS II 2,456,500 90,800 

241-TX-113 single-shell assumed leaker IS II 2,297,500 60,600 

241-TX-114 single-shell assumed leaker IS II 2,025,000 56,800 

241-TX-115 single-shell assumed leaker IS II 2,422,400 71 ,900 

241-TX-116 single-shell assumed leaker IS II 2,388,300 87 , 100 

241-TX-117 single-shell assumed leaker IS II 2,369,400 30,300 

241-TX-118 single-shell sound IS II 1,313,400 102,200 

/·• .• : : ::::: 
1

: : !:lI::ii ...... ..... ..... · 

241-TY-101 single-shell assumed leaker IS II 446,600 0 

241 -TY-102 single-shell sound IS II 242,200 53 ,000 

241-TY-103 single-shell assumed leaker IS II 613 ,200 18,900 
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Table 2-4. Description of 241-T, -TX, and -TY Tank Farms. 

Name Type 

241-TY-104 single-shell 

241-TY-105 single-shell 

241-TY-106a1 single-shell 

Source: Hanlon 1992. 

Notes: 

IS - interim stabilized 
II - interim isolated 
PI - partially interim isolated 

Integrity 

assumed leaker 

assumed leaker 

assumed leaker 

a1 Waste volume includes diatomaceous earth 
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Total Waste Volume 
Interim Stabilized Isolation Remaining (L) 

IS n 174, 100 

IS n 874,300 

IS n 64,300 

Page 3 of 3 

Drainable Waste Volume 
(L) 

56,800 

0 

0 
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Table 2-5. General 200 West Single-Shell Tank Information 
Reference Locator. 

Desired Single-Shell Tanlc Information Reference Document 

Watch List Tanks: Identification per Public Law WHC-EP-0182, Tank Farm Surveillance and 
101-510, Section 3137, "Safety Measures for Waste Status Summary Report, Table 1 
Waste Tanks at Hanford Nuclear Reservation.• 
(Wyden Bill Amendment) 

Definitions: Definitions include Interim Stabilized WHC-EP-0182; Appendix A 
(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 WHC-EP-0182, Figure B-1 
capacities and relative dimensions. 

Tank Inf onnation: Tanlc waste material, tank WHC-EP-0182, Table C-5 
integrity ("sound" or "assumed leaker" 
stabiliz.ation/isolation status, total waste, 
supernatant waste, drainable interstitial, sludge 
volume, salt cake volume, last in-tank photo date. 

Single-Shell Tank Leak Volume Estimates WHC-EP-0182, Table H-1 

Leak Detection Equipment: Type and WHC-SD-WM-TI-357, Waste Storage Tank Status 
description of leak detection devices for each tank, and Leak Detection Criteria 
and detection criteria. 

West Area Waste Storage Tank Criteria: WHC-SD-WM-TI-357, Section 6.0 
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). 

Tank Farms Facility Interim Stabilization WHC-CM-5-7 Section 1.11 
Evaluation: Provides the stabilization criteria for 
single-shell tanks and auxiliary tanks. 

Single-Shell Tank Operating Specifications: OSD-T-151-00013 
Information includes structural limitations (tank 
content composition, dome loading, waste 
temperatures, vapor space pressures), radiological 
containment requirements, cross-connection 
requirements, and leak detection control. 
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Table 2-6. Summary of Unplanned Releases. a1 Page 1 of 11 

Associated 
Waste 

Unplanned Location Management 
Release No. (Operable Unit) Date Unitw Reported Waste-Related History 

UN-200-W-2 North of 224-T Building 1947 NA Waste line failure resulted in discharge to ground. 
(200-TP-4) Radionuclide contamination measure to a depth of 10-11 ft bgs. 

Waste line replaced. 

UN-200-W-3 T Plant railroad cut, northwest 1949 NA Spillage of radioactive cask cars and equipment in transit from 
of 221-T Building T Plant to the 200 West Burial Ground. 
(200-TP-4) Contaminatod area was covered with approximately 10 inches of 

clean gravel in the Spring of 1950. 

UN-200-W-4 Northwest of 221-T Building 1949 NA Contamination spread from a burial box in transit from T Plant to 
(200-TP-4) the heavy equipment burial ground. 

Readings averaged 7 mR/h of unknown beta/gamma. 

UN-200-W-7 241-T-151 and -152 Diversion Spring 1950 NA Resulted from work at the diversion boxes. 
Boxes Contaminated soil partially removed; remainder covered with 
(200-TP-3) approximately one foot of clean soil. 

UN-200-W-8 approximately 1500 feet east of 1950 NA Release of unknown source. 
221-U Building { old burning Fission products with approximately 1 Ci and a maximum dose rate 
ground} of 45 R/h were measured at the surface. 
(200-TP-4) Area removed from radiation zone status in 1972. 

UN-200-W-14 Along the waste line coMecting the 10/52 NA Detected when contaminated water rose to the ground surface 
242-T Building and the 207-T above the waste line. 
Retention Basin Waste line leakage repaired and contaminated area covered with 
(200-TP-2) approximately 1 ft of soil. I 

I 
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Table 2-6. Summary of Unplanned Releases. a1 Page 2 of 11 

Associated 
Waste 

Unplanned Location Management 
Release No. (Operable Unit) Date Unitw Reported Waste-Related History 

UN-200-W-17 South of 241-TX Tank Farm 9/11/52 NA Spill during transfer of a temporary process waste pump from tank 
(200-TP-5) 241-TX-106 to tank 241-TX-114 resulted in surface contamination 

distributed over a 300 x 600 ft area. 
Radionuclides released included cerium, cesium, nobelium, 
ruthenium, strontium and zirconium; surface readings ranged from 
2,000 - 5,000 ct/min. 
Some highly contaminated areas were stabilized with emulsified 
asphalt. 

UN-200-W-27 Near 221-T Building; exact 12/20/54 NA Failure of an unencased process waste line from T Plant resulted in 
location unknown a cave>-in and run~ff of first-cycle process wastes. Readings 
(200-TP-4) indicated high ground-surface dose rates. 

UN-200-W-29 A cave>-in approximately 75 ft east 11/15/54 NA Failure of an enencased line connecting diversion boxes. -1 
of Camden and approximately 75 ft First-cycle supernatant wastes from the 241-T-105 Single>-Shell 
south of 23rd Street, between 241- Tank release, with dose rates of 11.5 R/h at 2 in. 
T-152 and 241-TX-153 Diversion Area hosed down with water and backfilled shortly after the leak 
Boxes was discovered. 
(200-TP-2) A spill occurred in May 1966 at the same location due to re-use of 

same unencased line. 
In 1978, the entire area was excavated to a depth of 1 ft and treated 
with fiber-film to prevent moisture penetration; surface was 
stabilized to prevent wind dispersal; and area was backfilled and 
later filled with gravel. 

UN-200-W-38 Near 241-TX-154 Diversion Box 1956 NA Rupture of underground process line released a 15 x 30 ft pool of 
(200-TP-4) metal waste on the ground surface. 

Radiation field of 1.2 R/h at 80 ft. 
Area around diversion box stabilized with sprayed concrete. 
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Table 2-6. Summary of Unplanned Releases. a1 Page 3 of 11 

Associated 
Waste 

Unplanned Location Management 
Release No. (Operable Unit) Date Unitb/ Reported Waste-Related History 

UN-200-W-58 Area between the 221-T railroad 4/26/65 NA Release occurred during transit of cell blocks from 221-T Canyon 
cut and the 200 West Burial Building to burial ground. 
Ground Unknown beta/gamma with readings to a maximum of 5 R/h, 
(200-TP-4) including 100,000 ct/minin. 

Contaminated soil removed from the railroad bed. 

UN-200-W-62 Corner of 23rd Street and Camden 5/4/66 NA Second-cycle wastes released to the ground from a raptured 
Avenue (200-TP-6) transfer line during transfer of bismuth phosphate waste from the 

241-T-107 Tank to the 242-T Evaporator Feed. 
Readings ranged from 20 to 5,000 mR/h. 
Liquid dispersed over an approximate 72 x 1440 ft area which was 
isolated and covered with sand and gravel. 

UN-200-W-63 Along 23rd Street and shoulder 9/21/66 NA Released from a used diversion box jumper in transit via truck 
from 241-TX-153 Diversion Box from 200 West dry waste Burial Ground to the 221-T Canyon. 
(200-TP-3) Waste material contained strontium-90 with readings of 

approximately 1 Ci. 
Contamination on road removed and area covered with 6 inches of 
soil. 
Currently no signs of stabilization in the area. 

UN-200-W-64 Along Camden Avenue and 23rd 2/p/69 NA Contamination of cesium-137 to 600 ct/min discovered in mud 
Street samples in an area cordoned off as a radiation zone. 
(200-TP-6) Cause may be snow melt run-off of nearby radiation zones 

(possibly UN-200-W-29 and -987 releases). I 
UN-200-W-65 T Plant railroad cut 10/27/69 NA Release of contamination from a rail car. 

(200-TP-4) Unknown beta/gamma readings from 5,000 ct/min to 150 mR/h. 
Spur line not labelled, stabilized or barricaded. 
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Table 2-6. Summary of Unplanned Releases.81 Page 4 of 11 

Associated 
Waste 

Location Management 
(Operable Unit) Date Unitbl Reported Waste-Related History 

UN-200-W-67 North side of the 2706-T Building 8/5/70 NA Contamination of 20,000 ct/min found following removal of a lift 
(200-TP-4) that was reading 500 mR/h. 

Fence surrounds building on north, west and south sides, and 
extends 100 feet from building. 
North side of building paved with gravel and used for equipment 
storage. 
Area not marked for radiation hazard. 

UN-200-W-73 Area of railway between 221-T 10/6/74 NA Released from a hole in a multi-purpose box in transit from 221-T 
Building to 2706-T Building Building tunnel to the 2706-T Building. 
(200-TP-4) Unknown beta/gamma with readings up to 40 mR/h. v 

Area not barricaded. 

UN-200-W-76 Around the 241-TX-155 Diversion 8/24/77 NA Discovery of contaminated rabbit fecal pellets containing cesium-
Box 137, cesium-134, europium-155, and strontium-90. 

Unplanned (200-TP-5) Pellets and soil removed to dry waste burial. 

11,.J,..n~- Nn Remaining contamination covered with clean soil. 

UN-200-W-77 Northeast corner of 200 West Area 4/4/78 NA Discovery of highly radioactive coyote feces. 
(200-TP-4) Readings of 40,000 ct/min beta/gamma and 55,000 ct/min alpha 

activity of plutonium-239 and americium-241 respectively. 
Feces collected and sent to laboratory for radioisotopic analysis. 
Area not marked or barricaded. 

UN-200-W-85 Rear of 2706-T Building 4/22/82 NA Leakage from multi-purpose transfer box while parked on a 
(200-TP-4) concrete pad. 

Liquid contamination had unknown beta/gamma readings of 
100,000 ct/min. 
Area contaminated to background radiation levels. 
Area not labelled or barricaded; no indication of a radiation hazard 
or stabilization. 
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Table 2-6. Summary of Unplanned Releases. a1 Page 5 of 11 

Associated 
Waste 

Unplanned Location Management 
Release No. (Operable Unit) Date Unitw Reported Waste-Related History 

UN-200-W-88 Inside main gate of 200-W Area 5/28/84 NA Spill from uranyl nitrate liquid trailer. 
(200-SS-2) Readings from 300 to 650 ct/min unknown beta/gamma readings. 

Detectable contamination removed by chipping asphalt and repaving 
it. 
Some discrepancy in WIDS about location of spill. Coordinates do 
match the written description of location; location does correspond 
to location given by Health Physics personnel. 

UN-200-W-97 Southeast comer of 23rd Street and 5/66 NA Release of liquid waste solution from broken underground line of 
Camden Avenue, south to near southeast comer of Camden Avenue, surfaced, and crossed the 
22nd Street street, but did not run down the side of the road. 

(200-TP-6) Surface contamination removed to a depth of 3 ft and buried in 200 
West Burial Ground. 
In 1978, contaminated soil adjacent to the zone removed on BOUth 
side to a depth of 4 ft and on west side to a depth of 3 ft. Area 
backfilled with earth and later covered with clean soil. 
Subsurface contamination of 600 ct/min detected. 

UN-200-W-98 Southeast comer of the 221-T Spring 1945 NA Leak in an underground metal waste transfer line surfaced, 
Building resulting in contamination of small surface area with mixed fission 
(200-TP-4) products. 

Maximum dose of 20 R/h. 
Affected area overfilled with approximately 4 ft of clean soil; a 
blacktop road has since been constructed over the area. 
No radioactivity has been detected. 
Area around site to east is barricaded and surface contamination is 
marked. 
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Table 2-6. Summary of Unplanned Releases. a1 Page 6 of 11 

Associated 
Waste 

Unplanned Location Management 
Release No. (Operable Unit) Date Unitbl Reported Waste-Related History 

UN-200-W-99 250 yd north and south along 9/68 NA Airborne contamination of strontium-90 resulting from 241-TY-153 
Camden Avenue and extending Diversion Box. 
from 75 to 100 yd east of Camden Readings ranged from 20,000 to 100,000 ct/min. 
Avenue Road contamination covered with new tar mat; area between 
(200-TP-2) Camden and 241-TX Tank Farm covered with gravel; area east of 

Camden is barricaded, labelled, and marked with underground 
contamination signs. 
Test plots in 1978 showed strontium-90 particulate matter still 
present. 

UN-200-W-100 Process line extending from 241- 11/54 NA Spill of first-cycle high-salt neutral/basic waste. 

TX-105 to 241-TX-118 Single-Shell Waste contained fission products with approximately 10 Ci, which 
Tanks in the 241-TX Tank Farm generated a maximum dose rate of 4.5 R/h at 4 ft. 
(200-TP-5) Contaminated area covered with 1 ft of clean soil. 

Area is entirely within chain-link fence surrounding TX Tank 

I Farm. 

UN-200-W-102 Southeast side of 224-T Building 2/72 NA Contamination resulted from moisture seeping through pipe joints 
(200-TP-4) from ~nderground process tank vent lines during years of I 

operation. . 
Excavation revealed subsurface contamination 50 ft long by 12 feet 
wide by 12 ft deep. 
Total of 139 drums of soil, containing approximately 10 g of 
plutonium, were removed; northwest side of building covered with 
asphalt; southwest side of building has extensive gravel. 
No barricades or other signs of release. I 

I 
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Table 2-6. Summary of Unplanned Releases. a1 Page 7 of 11 

Associated 
Waste 

Unplanned Location Management 
Release No. (Operable Unit) Date Unitbl Reported Waste-Related History 

UN-200-W-113 700 feet east of the 241-TX TanJc Mid 1950's NA Discovered in 1977, when radioactive rabbit feces were found near 
Farm, just north of the 241-TX-155 diversion box. 
Diversion Box After soil removal, radioactivity increased and source believed to 
(200-TP-2) be a leak in a waste transfer line. j 

Acid spill from diversion box catch tan1c is a possible influence. 
Stabilized with clean gravel. 
Area is stabilized with soil, sown with grass and posted with 
underground radiation hazard signs. 

UN-200-W-135 150 feet northwest of 241-TX-155 4/5/54 NA Failure of the jumper in the diversion box allowed liquid to fl, w 
Diversion Box along the encasement and exit on a hillside. I 
(200-TP-2) Approximately 1,000 gal of supernatant leaked. WIDS document 

estimates 60,000 ft3. 
Dose rate of 5 r/h including 2.5 r/h at 3 ft. ' 
Access roads barricaded until contamination was covered; 7 
sealed and covered with earth. 

UPR-200-W-5 Hillside to the west of216-T-20 1950 241-TX-155 Resulted from leaky jumpers or overflow and contaminated soh 
Trench Diversion around the diversion box. 
(200-TP-2) Box Area around the diversion box was covered with clean soil. 

Presently, the diversion box is coated with weatheiproofing foam. 
Light chain barricade with surface contamination placards 
surrounds the diversion box. 

UPR-200-W-12 Southside of 242-T Building Spring 1951 NA While jetting concrete from the waste evaporator, the waste was 
(200-TP-5) forced up and out of an open riser. 

Portion of contamination removed, remainder covered with a ft of 
clean soil. 
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Table 2-6. Summary of Unplanned Releases. a1 Page 8 of 11 

Associated 
Waste 

Unplanned Location Management 
Release No. (Operable Unit) Date Unitb/ Reported Waste-Related History 

UPR-200-W-21 241-TX-302C Catch Tanlc 7/53 241-TX-302C Cavo-in over a process line caused contamination of an extended 
(200-TP-4) Catch Tanlc area between the 221-T and 222-T Buildings. 

Dose rates or 25 RI /h at 8 in. 
Jumper leak in the 241-TX-154 Diversion Box caused the 241-TX-
302C Catch Tank to overflow. 
Area covered with blacktop and posted with underground 
contamination warning signs. 
Associated with UPR-200-W-40 and UPR-200-W-160. 

UPR-200-W-28 West of 241-TX-155 Diversion Box Spring 1954 241-TX-155 Leaky jumpers or overflow contaminated soil around the diversion 
(200-TP-2) Diversion box. 

Box Area around the diversion box was covered with clean soil; 
diversion box is coated with weathetproofing foam. 
Light chain barricade with surface contamination placards surround 
the diversion box. 

UPR-200-W-37 200-W Burning Pit 6/10/55 200-W Disposal of three broken boxes containing dry high-level 
(200-SS-2) Burning Pit radioactive waste into a non-radiation burning pit. 

Reading of 100 mR/h. 
No barricades or radiation signs in the area. 

UPR-200-W-40 Southeast of 221-T Building 1/3/56 241-TX-302C Leakage of an unknown liquid from the 241-TX-154 Diversion Box 
between 241-TX-154 Diversion Catch Tank and the 241-TY-302C Catch Tank. 
Box and 241-TX-302C Catch Tank Contamination limited to an area of -1,500 ft2 (139 m2) on the 
(200-TP-4) southeast side of the 221-T Building. 

Associated with UPR-200-W-21 and UPR-200-W-160. 
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Table 2-6. Summary of Unplanned Releases. a1 Page 9 of 11 

Associated 
Waste 

Unplanned Location Management 
Release No. (Operable Unit) Date Unitw Reported Waste-Related History 

UPR-200-W-70 200-W Burning Pit 1/22/73 200-W Disposal of contaminated material into a non-radiation burning pit. 
(200-SS-2) Burning Pit Beta/gamma contamination of 5,000 to 50,000 ct/min along bun;rper 

~u~~~ I 
Beta/gamma contamination of 20,000 to 30,000 ct/min pit bottom 
itself. I 
Dump area on south side of pit found to have 5,000 to 200,000 
dis/m alpha contamination. 
Area barricaded; radiation signs posted. 
To stabilize, fiber-film was sprayed on affected areas. 

UPR-200-W-126 Next to 241-TX-153 Diversion Box 5/8/75 241-TX-153 A pipe-fitter removed old gaskets from the 241-TX-153 Diversibn 
(200-TP-5) Diversion Box Box (for replacement) and placed them in a plastic bag; spotty I 

contamination became airborne. 
Contamination was limited to the transfer line from the 241-TX)-153 
Diversion Box. 
Affected employees were decontaminated. 

UPR-200-W-129 Pump pit u 241-TX-113 Tank 1/7/71 241-TX-113 While leak testing a new jumper assembly, an employee closedla 
(200-TP-5) Single>-Shell valve in a pump pit causing a caustic radioactive solution to spray 

Tank up through the pit cover. 
Employee was decontaminued. I 

Area was surveyed and the pump pit hosed down. 

UPR-200-W-13 l 5 ft diameter around the 241-TX- 3/13/53 241-TX-155 Resulted from leaky jumpers or overflow and contaminated soi 
155 Diversion Box risers Diversion Box around the diversion box. 
(200-TP-2) Area around the diversion box was covered with clean soil; 

diversion box is coated with weatherproofing foam. 
Light chain barricade with surface contamination placards surround 
the diversion box. 
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Table 2-6. Summary of Unplanned Releases. a1 Page 10 of 11 

Associated 
Waste 

Unplanned Location Management 
Release No. (Operable Unit) Date Unitbl Reported Waste-Related History 

UPR-200-W-147 Southeast side of the 241-T-103 1973 241-T-103 Contamination encountered while monitoring wells were being 
Single-Shell Tank Single-Shell drilled to track tank leak. 
(200-TP-6) Tank Leak possibly resulted from a failed grout seal in a spare entry 

line. 
Spill approximately 5 m3

• 

UPR-200-W-148 23 ft from 241-T-106 Single-Shell 4/20/73 241-T-106 Leak suspected to have started during a routine filling operatioJ , 
Tank Single-Shell but not detected until June 8, 1973. I 
(200-TP-6) Tank 115,000 gal of fluid released to ground. 

Pluid contained approximately 40,000 ci of cesium-137, 14,000 ci 
of strontium-90, 4 ci of plutonium, and various fieeion producul. 
Leak contaminated over 25,000 m3 of soil. 
Leak possibly resulted from corrosion of aging (29-30 year old) 
carbon steel tank by the caustic waste solution. 

I 

UPR-200-W-149 Surrounding 241-TX-107 Single- During 1977 241-TX-107 High levels of radioactivity detected in Well 51--07-118. 
Shell Tank Single-Shell Tank leak suspected source of contamination. 
(200-TP-5) Tank Tank pumped to a minimum level to remove as much of the 

supernatant material as possible. 

UPR-200-W-150 Surrounding 241-TY-103 Single- 1973 241-TY-103 Overflow of the 241-TX-155 Diversion Box flowed back into t e 
Shell Tank Single-Shell tank, depositing 1.3 in. of sludge waste. 
(200-TP-5) Tank Dry wells show no significant increase attributable to this flooding 

event. 

UPR-200-W-151 Surrounding 241-TY-104 Single- 1974 241-TY-104 Approximately 1,400 gal of supernatant leaked from this tank. 
Shell Tank (200-TP-5) Single-Shell Leak consisted of REDOX ion exchange waste, PUREX organic 

Tank waste, bismuth phosphate first-cycle waste, tributyl phosphate 
waste, and decontamination waste from the 241-TX and -TY Tank 
Farms. 
P-10 saltwell was pumped as a cleanup effort for this unplanned 
release. 

WHC(TPLANT)/8-31-92/03217T .1 



• 2 ) j ' > 7 • 
Table 2-6. Summary of Unplanned Releases . ., Page 11 of 11 

Associated 
Waste 

Unplanned Location Management 
Release No. (Operable Unit) Date Unitw Reported Waste-Related History 

UPR-200-W-152 Surrounding 241-TY-105 Single- 1960 241-TY-105 Tank identified as a "confirmed" leaker. 
Shell Tank Single-Shell Waste was listed as tributyl phosphate of unknown quantity. 
(200-TP-5) Tank A saltwell pump system was installed to remove the pumpable 

interstitial liquid. 

UPR-200-W-153 Surrounding 241-TY-106 Single- During 1959 241-TY-106 Tank identified as a "confirmed" leaker. I 
Shell Tank Single-Shell Routine surveillance of radiation dry wells indicated a change o 
(200-TP-5) Tank profile in dry well 52-06-05, which now appears stabilized. 

Waste identified as tributyl phosphate; quantity unknown. 
Tank stabilized with diatomaceous earth. 

UPR-200-W-160 Around 241-TX-302C Catch Tank 12/30/55 241-TX-302C Failure of an underground transfer line from 241-TX-302C CatA~h 
between 221-T and 222-T Buildings Catch Tank Tank to 241-U-101 Single-Shell Tank 
(200-TP-4) Spill of several thousand gallons of metal waste and rainwater. 

Liquid forced through several feet of soil onto the surface 
surrounding the 241-TX-302C Catch Tank. 
Area backfilled and sprayed with tar and posted as a radiation 
zone. 
In 1968, a 10-ft cut placed in the eastern side of the zone was 
covered with cement blocks to provide an adequate shielding 
measure. 
Tanlc and surrounding area sprayed with concrete. I 
Associated with UPR-200-W-21 and UPR-200-W-40. 

• All unplanned releases reported are liquid mixed waste (except UN-200-W-3, UN-200-W-4, UN-200-W-8, UN-200-W-58, UN-200-W-67, UN-200 IW-73 , 
UN-200-W-76, UN-200-W-77, UN-200-W-99, UN-200-W-37, and UN-200-W-7O). 

b If a waste management unit is listed in this column, the unplanned release is not included as a separate site in the Tri-Party Agreement Action Plan 
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Table 2-7. Summary of Waste-Producing Processes in the T Plant Aggregate Area. 

Process Waste Generated 

Process waste 
Bismuth Phosphate 

Aqueous process waste 

Lanthanum Fluoride Process waste 

Aqueous process waste 

"Hot" Semi-Works Aqueous process waste 

Decontamination and Wastewater 
Equipment Refurbishment 

Containment Systems Test NA 
Facility 
(CSTF) 

Liquid Metal Reactor Aqueous process waste 
Safety Tests 

Aqueous process waste 
Light Water Reactor Tests 

NA - Not Available 
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Major Chemical 
Constituents 

nitric acid 

phosphoric acid 
nitrate solution 
uranium, plutonium 

plutonium 
sodium bismuthate 
phosphoric acid 
nitric acid 
hydrogen fluoride 
lanthanum salts 

ammonium 
silico-fluoride 

bismuth phosphate 

NA 

sodium, lithium, 
sodium iodine 

cesium, manganese, 
zinc, lithium, sulfate, 
iodine and hydrogen 
iodine 

Ionic Strength 

high acidic 

NA NA 

NA NA 

low neutral 

NA NA 

NA NA 

NA NA 

Organic 
Concentration 

low 

NA 

NA 

low 

NA 

NA 

NA 

high 

high 

8 high it!! ~ low-hi t,jl.O -I O'I 
NA -
low 

low 



Table 2-8. 

RADIONUCLIDES 

Actinium-225 
Actinium-227 
Americium-24 I 
Americium-242 
Americium-242m 
Americium-243 
Antimony-I26 
Antimony-I26m 
Astitine-2 I 7 
Barium-I35m 
Barium-I37m 

,_.,. Barium-I40 
Bismuth-2IO 
Bismuth-211 
Bismuth-213 
Bismuth-2I4 

~ 
Carbon-I4 
Cerium-I4I 

"' 
Cerium-I44 
Cesium-I34 
Cesium-135 
Cesium-137 
Cobalt-57 
Cobalt-58 
Cobalt-60 

·• Curium-242 
Curium-244 
Curium-245 
Europium-I52 
Europium-I54 
Europium-I55 
Francium-221 
Francium-223 
Iodine-I29 
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Raclionuclides and Chemicals Used or Produced 
in Separation/Recovery Processes. 

Iron-59 Ruthenium-I03 
Lanthanum-I 40 Ruthenium-106 
Lead-209 Samarium-IS I 
Lead-2IO Selenium-79 
Lead-2Il Silver-I I Om 
Lead-212 Sodium-22 
Lead-2I4 Strontium-85 
Manganese-54 Strontium-89 
Neptunium-237 Strontium-90 
Neptunium-239 Technetium-99 
Nickel-59 Tellurium-129 
Nickel-63 Thallium-207 
Niobium-93m Thorium-227 
Niobium-95 Thorium-229 
Palladium-I 07 Thorium-230 
Plutonium-238 Thorium-231 
Plutonium-239 /240 Thorium-233 
Plutonium-24 I Tin-I26 
Polonium-2IO Tritium 
Polonium-2I3 Uranium-233 
Polonium-2I4 Uranium-234 
Polonium-215 Uranium-235 
Polonium-2I8 Uranium-238 
Potassium-40 Yttrium-90 
Praeseodymium-I44 Yttrium-9I 
Promethium-I 47 Zinc-65 
Protactinium-23I Zirconium-93 
Protactinium-233 Zirconium-95 
Protactinium-234m 
Radium INORGANIC 
Raclium-223 CHEMICALS 
Raclium-225 
Radium-226 Aluminum 
Rhodium-I03 Ammonium ion 

Page 1 of 2 

Rhodium-I 06 Ammonium nitrate 
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Table 2-8. Radionuclides and Chemicals Used or Produced 
in Separation/Recovery Processes. Page 2 of 2 

INORGANIC Manganese Uranium 
CHEMICALS Nickel sulfate Uranium oxide 
( continued) Nitrate Uranyl nitrate 

Nitric acid hexahydrate 
Ammonium sulfate Nitrite Zinc 
Antifreeze Oxalic acid Zirconyl nitrate 
Arsenic Phosphate 
Barium Phosphoric acid ORGANIC CHEMICALS 
Bismuth Potassium 
Bismuth phosphate Potassium ferrocyanide Bismuth phosphate 
Boric acid Potassium hydroxide Butyl alcohol 
Boron Potassium permanganate Chloroform 
Cadmium Silica Decane 
Calcium Silicon Dibutyl phosphate 
Carbonate Silver Diesel fuel 
Chromium Sodium Flammable solvents 
Copper Sodium bismuthate Grease 
Cyanide Sodium carbonate Halogenated hydrocar-
Ferric cyanide Sodium dichromate bons 
Ferrous sulfate Sodium hydroxide Kerosene 
Fluoride Sodium nitrate Methyl ethyl ketone 
Hydrogen fluoride Sodium nitrite Monobutyl phosphate 
Hydrogen peroxide Sodium thiosulfate Paraffin hydrocarbons 
Hydroxide Sulfamic acid Tributyl phosphate 
Iron Sulfate Trichloroethane 
Lanthanum nitrate Sulfuric acid 
Lead Thorium 
Lithium Tin 
Mangnesium Titanium 

Note: Not all analytes are reported in waste inventories. This list contains 
those chemicals known or based on their association with T Plant 
processes are suspected to have been disposed of to T Plant Aggregate 
Area waste management units. 
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Table 2-9. Radionuclides and Chemicals Disposed of to T Plant 
Waste Management Units. ~ge-I- of 2 

RADIONUCLIDES lodine-I29 Rhodium-106 
Iron-59 Ruthenium-I 03 

Actinium-225 Lanthanum-I 40 Ruthenium-I 06 
Actinium-227 Lead-209 Samarium-IS I 
Americium-24 I Lead-210 Selenium-79 
Americium-242 Lead-2II Silver-I I Om 
Americium-242m Lead-2I2 Sodium-22 
Americium-243 Lead-2I4 Strontium-85 
Antimony-I26 Manganese-54 Strontium-89 
Antimony-I26m Neptunium-237 Strontium-90 
Astitine-2 I 7 Neptunium-239 Technetium-99 
Barium-135m Nickel-59 Tellurium-I29 
Barium-I37m Nickel-63 Thallium-207 
Barium-I40 Niobium-93m Thorium-227 
Bismuth-2IO Niobium-95 Thorium-229 
Bismuth-211 Palladium-107 Thorium-230 
Bismuth-213 Plutonium-238 Thorium-23I 
Bismuth-2 I 4 Plutonium-239 /240 Thorium-233 
Carbon-I4 Plutonium-24 I Thorium-234 
Cerium-I4I Polonium-2IO Tin-I26 
Cerium-I44 Polonium-2 I 3 Tritium 
Cesium-134 Polonium-2I4 Uranium-233 
Cesium-I35 Polonium-2I5 Uranium-234 

" Cesium-I37 Polonium-2 I 8 Uranium-235 
Cobalt-57 Potassium-40 Uranium-238 
Cobalt-58 Praeseodymium-I 44 Yttrium-90 

. ! Cobalt-60 Promethium-I 47 Yttrium-9I 

~ Curium-242 Protactinium-23 I Zinc-65 
Curium-244 Protactinium-233 Zirconium-93 
Curium-245 Protactinium-234m Zirconium-95 
Europium-I52 Radium 
Europium-I54 Radium-223 INORGANIC 
Europium-I55 Radium-225 CHEMICALS 
Francium-22I Radium-226 
Francium-223 Rhodium-I 03 Aluminum 
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Table 2-9. Radionuclides and Chemicals Disposed of to T Plant 

INORGANIC 
CHEMICALS 
(Continued) 

Ammonium ion 
Ammonium nitrate 
Ammonium sulfate 
Arsenic 
Barium 
Bismuth 
Bismuth phosphate 
Boric acid 
Boron 
Cadmium 
Calcium 
Carbonate 
Ceric nitrate 
Cerium 
Chloride 
Chromium 
Copper 
Cyanide 
Ferric cyanide 
Ferrous sulfate 
Fluoride 
Hydrogen fluoride 
Hydrogen peroxide 
Hydroxide 
Iron 
Lanthanum nitrate 

Waste Management Units. Page 2 of 2 

Lead 
Lithium 
Mangnesium 
Manganese 
Nickel 
Nickel sulfate 
Nitrate 
Nitric acid 
Nitrite 
Oxalic acid 
Phosphate 
Phosphoric acid 
Potassium 
Potassium f errocyanide 
Potassium hydroxide \ 
Potassium permangariate · 
Silica . 
Silicon 
Silver 
Sodium 
Sodium bismuthate 
Sodium carbonate 
Sodium dichromate 
Sodium hydroxide 
Sodium iodine 
Sodium nitrate 
Sodium nitrite 

- Sodium thiosulfate 

Sulfamic acid 
Sulfate 
Sulfuric acid 
Thorium 
Tin 
Titanium 
Uranium 
Uranium oxide 
Uranyl nitrate 

hexahydrate 
Zinc 
Zirconyl nitrate 

ORGANIC CHEMICALS 

Bismuth phosphate 
Butyl alcohol 
Chloroform 
Decane 
Dibutyl phosphate 
Halogenated hydrocar-

bons 
Kerosene 
Methyl ethyl ketone 
Monobutyl phosphate 
Paraffin hydrocarbons 
Tributyl phosphate 
Trichloroethane 

Note: Not all analytes are reported in waste inventories. This list contains 
those chemicals known or based on their association with T Plant 
processes, are suspected to have been disposed of to T Plant Aggregate 
Area waste management units. 
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3.0 SITE CONDffiONS 

The following sections describe the physical nature and setting of the Hanford Site, 
the 200 West Area, and the T Plant Aggregate Area. The site conditions are presented in the 
following sections: 

• Physiography and Topography (Section 3 .1) 

• Meteorology (Section 3.2) 

• Surface Hydrology (Section 3.3) 

• Geology (Section 3.4) 

• Hydrogeology (Section 3.5) 

• Environmental Resources (Section 3. 6) 

• Human Resources (Section 3. 7):~ 

Sections describing topography, geology, and hydrogeology have been taken from 
standardized texts provided by the Westinghouse Hanford Compwi-y (Westinghouse Hanford) 
(Delaney et al. 199q ftftEI-Lindsey et al. 199t~:!i!lmJel91!11Il f:::i!!I!) for that purpose. 

3.1 PHYSIOGRAPHY AND TOPOGRAPHY 

The Hanford Site (Figure 3-1) is situated within the Pasco Basin of southcentral 
Washington. The Pasco Basin is one of a number of topographic depressions located within 
the Columbia Basin Subprovince of the Columbia Intermontane Province (Figure 3-2), a 
broad basin located between the Cascade Range and the Rocky Mountains. WAl{~l.µffi~ii 

bounded on the north by the Saddle Mountains, on the west by Umtanum Ridge, Yakima 
Ridge, and the Rattlesnake Hills, on the south by Rattlesnake Mountain and the Rattlesnake 
Hills, and on the east by the Palouse sjlope (Figure 3-1). 

The physiography of the Hanford Site is dominated by the low-relief plains of the 
Central Plains physiographic region and anticlinal ridges of the Yakima Folds physiographic 
region (Figure 3-3). Surface topography seen at the Hanford Site is the result of (1) uplift of 
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1 anticlinal ridges, (2) Pleistocene cataclysmic flooding , iffig (3) Holocene eolian activity fflii. 
2 ~i~§~}, ed (4) landsliding. Uplift of the ridges began.Iii' the Miocene epoch and continues 
3 to the present. Cataclysmic flooding occurred when ice dams in western Montana and 
4 northern Idaho were breached, allowing large volumes of water to spill across eastern and 
5 central Washington. The last major flood occurred about 13,000 years ago, during the late 
6 Pleistocene epoch. Anastomosing flood channels, giant current ripples, bergmounds, and 
7 giant flood bars are among the landform created by the floods. Since the end of the 
8 Pleistocene epoch, winds have locally reworked the flood sediments, depositing dune sands in 
9 the lower elevations and loess (windblown silt) around the margins of the Pasco Basin. 

10 Generally, sand dunes have been stabilized by anchoring vegetation except where they have 
11 been reactivated where vegetation is disturbed (Figure 3-4). 
12 
13 A series of numbered areas have been delineated at the Hanford Site. The 100 Areas 
11 are situated in the northern part of the Hanford Site adjacent to the Columbia River in an 
15 area commonly called the "Hom." The elevation of the !Hom! is between 119 and 143 m 
16 (390 and 470 ft) above mean sea level (msl) with a sligh(increase in elevation away from the 
17 river. The 200 Areas are situated on a broad flat area called the 21Xl'~s(Plateau. The 
1 i i.li(limitll~i is near the center of the Hanford Site at an ele; =; a ~; :::~f ''ippl ~~ately 
19 f98 ·10··22~fm··c650 to 750 ft) above msl. The plateau decreases in elevation to the north, 
20 northwest, and east toward the Columbia River, and plateau escarpments have elevation 
21 changes of between 15 to 30 m (50 to 100 ft). 
22 
23 The 200 West Area is situated on the JQ.QJ~ i:llJ...ffla.µ on a relatively flat prominent 
24 terrace (Cold Creek Bar) formed during the late····Piefstocen<t flooding (Figure 3-5) . Cold 
25' Creek Bar trends generally east to west and is bisected by a flood channel that trends north 
~ to south. This terrace drops off rather steeply to the north and northwest with elevation 
27 changes between 15 and 30 m (50 to 100 ft) . 
28' 
29 l!II:lilli.Rlili9:ti:!Jl:l,mtlltilflfiiilmll!i:i:fJilif Within the T Plant Aggregate 
30 Area, the elevation ranges from about 221 m (725 ft) along the eastern part of the unit to 
31 about 197 m (695 ft) above msl in the western part. A detailed topographic map of the area 
32 is provided as Plate 2. There are no natural surface 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.i.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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1 Meteorology Station~HPJlllllfBftbi:::g~::[li,t,:;m :::g :=1t1t:- M and at other points 
2 situated through the reservation. The following sections summarize the Hanford Site 
3 meteorology. 
4 
5 
6 3.2.1 Precipitation 
7 
8 The Hanford Site receives an annual average of 16 cm (6.3 in.) of precipitation. 
9 Precipitation falls mainly in the winter, with about half of the annual precipitation occurring 

10 between November and February. The maximum 25 yr/24 hr storm event has been 
11 calculated at ~~~:$.f:!cm (1.5 in.) (Stone et al~rnll$.~ 1988). The maximum 100 yrl24 hr 
12 storm event is approximately' 5 cm (2 in.). Average winter snowfall ranges from 13 cm (5 .3 
13 in.) in January to 0.8 cm (0.31 in.) in March. The record snowfall of 62 cm (24.4 in.) 

. .,.. 14 occurred in February 1916 (Stone et al. :J.;$.$.}198+). During December through February, 
15 snowfall accounts for about 38 % of all p°iecipitation in those months. 
16 
17 The average yearly relative humidity at the Hanford Site for 1946 to 1980 was 
18 54.4%. Humidity is higher in winter than in summer. The monthly averages for the same 

· 19 period range from 32.2 % for July to 80% in December. Atmospheric pressure averages are 
20 higher in the winter months and record absolute highs and lows also occur in the winter. 
? l 

~ 

£3 3.2.2 Winds 
24 

· ' 25 The Cascade Mountains have considerable effect on the wind regime at the Hanford 
26 Site by serving as a source of cold air drainage. This gravity drainage results in a northwest 
27 to west-northwest prevailing wind direction (WPPSS 1977). The average mean monthly 
28 speed for 1945 to 1980 is 3.4 mis (7.7 mph). Peale gust speeds range from 28 to 36 mis 
29 (63 to 80 mph) and are generally southwest or west-southwest winds (Stone et al. 1983). 
30 
31 Figure 3-6 shows wind roses for the Hanford Telemetry Network (Stone et al. 1987). 
32 The gravity drainage from the Cascades produces a prevailing west-northwest wind in the 
33 200 West Area. In July, hourly average wind speeds range from a low of 2.3 mis (5.2 mph) 
34 from 9 to 10 a.m. to a high of 6 mis (13.0 mph) from 9 to 10 p.m. 
35 
36 
37 3.2.3 Temperature 
38 
39 Based on data from 1914 to 1980, minimum winter temperatures vary from -33 °C 
40 (-27 °F) to -6 °C (22 °F), and maximum summer temperatures vary from 38 °C (100 °F) to 
41 46 °C (115 °F). Between 1914 and 1980, a total of 16 days with temperatures -29 °C 
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1 (-20 °F) or below were recorded. There are 10 days of record when the maximum 
2 temperature failed to go above -18 °C (0 °F). Prior to 1980, there were three summers on 
3 record when the temperatures were 38 °C (100 °F) or above for 11 consecutive days (Stone 
4 et al. 1983). 
5 
6 
7 3.3 SURFACE HYDROWGY 
8 

:~ -~--. ,-... 
12 
13 
14 3.3.1 Regional Surface Hydrology 
15 
16 Surface drainage enters the Pasco Basin from several other basins, which include the 
17 Yakima River Basin, Horse Hee:teft Besift, Walla Walla River Basin, Palouse/Snake Basin, 

- 18 and Big Bend Basin (Figure 3-7) . Within the Pasco Basin, the Columbia River is joined by 
19 major tributaries including the Yakima, Snake, and Walla Walla Rivers. No perennial 
20 streams originate within the Pasco Basin. Columbia River inflow to the Pasco Basin is 
21 recorded at the United States Geological Survey (USGS) gage below Priest Rapids Dam, and 
22 outflow is recorded below McNary Dam. Average annual flow at these recording stations is 

.., 23 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 
24 108 acre-ft) at the McNary Dam gage (DOE 198Sy). 

1 25 
26 Total estimated precipitation over the basin averages less than 15.8 cm/yr (6.2 in./yr). 
27 Mean annual runoff from the basin is estimated to be less than 3.1 x 107 m3/yr 
28 (2.5 x 104 acre-ft/yr), or approximately 3 % of the total precipitation. The remaining 
29 precipitation is assumed to be lost through evapotranspiration with a small component 
30 (perhaps less than 1 %) recharging the groundwater system (DOE 198&f ) . 
31 
32 
33 3.3.2 Surface Hydrology of the Hanford Site 
34 
35 Primary surface water features associated with the Hanford Site, located near the 
36 center of the Pasco Basin (Figure 3-7), are the Columbia and Yakima Rivers and their major 
37 tributaries, the Snake and Walla Walla Rivers. West Lake, about 4 hectares (10 acres) in 
38 area and less than 0.9 m (3 ft) deep, is the only natural lake within the Hanford Site 
39 (DOE 1988g). Wastewater ponds, cribs, and ditches associated with nuclear fuel 
40 reprocessing· and waste disposal activities are also present on the Hanford Site. 
41 
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The Columbia River flows through the northern part and along the eastern border of 
the Hanford Site. This section oflne 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. The 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 198&f). 

Approximately one-third of the Hanford Site is drained by the Yakima River system. 
Cold Creek and its tributary' Dry Creek, are ephemeral streams i!I!ltlimiil!Ilffiiilittm 
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 Hanford Site toward the Yakima 
River. Surface flow, which may occur during spring runoff or after heavier-than-normal 
precipitation, infiltrates and disappears into the surface sediments. Rattlesnake Springs, 
located on the western part of the Hanford Site, forms a small surface stream that flows for 
about 2.9 km (1.8 mi) before infiltrating into the ground. 

3.3.3 T Plant Aggregate Area Surface Hydrology 

No natural surface water bodies exist in the T Plant Aggregate Area. The only 

~:!~~r:~;;;1~h~u~a~~T~~i~=-ffi~~l; i1;T,ID•i ::B~~:':::~li~~•1111 
aboui'4.&fm .. (i; 50(f°ttj°·of200 West Area_- ···tt originates about 30 m (100 ft) north of the 
T Tank Farm, and terminates at the old 216-T-4A Pond, which has been backfilled and 
stabilized. The open portion~ of the doesa't =~~ljl}qpl:1:v...l :ipresent any flooding potential due 
to the nature of the soil which allows for rap1cfiiifiitratfoii .. 6f surface water into the ground. 
The 200 West Area in not in a designated floodplain. The 207-T Retention Basins presenti 
no threat of flooding because they discharge into the 216-T-4f2 Ditch. Howe•1er, the low ... 
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1 precipitB:tioa poteatial (0 .16 m [6. 3 iR.] arumal ft'terage) at the site pltis the limited basm 
2 discharge, suggests little likelihood of flooding of the basin could occur. 
3 
4 The 200 West Area, and specifically the T Plant Aggregate Area, is not in a 
5 designated floodplain. Calculations of probable maximum floods for the Columbia River and 
6 the Cold Creek Watershed indicate that the 200 West Area ifri inot expected to be inundated 
7 under maximum flood conditions (DOFJRL 1991c). ··· ···· 
8 
9 3.4 GEOWGY 

10 
11 The following subsections provide information pertaining to geologic characteristics of 
12 southcentral Washington, the Hanford Site, the 200 West Area, and the T Plant Aggregate 
13 Area. Topics included are the regional tectonic framework (Section 3.4.1), regional 
14 stratigraphy (Section 3.4.2), and 200 West Area and T Plant Aggregate Area geology 
15 (Section 3.4.3). 
1'6 
17 The geologic characteriz.ation of the Hanford Site, including the 200 West Area and 
if T Plant Aggregate Area is the result of many previous site investigation activities at Hanford. 
19 These activities include the siting of nuclear reactors, characteriz.ation activities for the Basalt 
~ Waste Isolation Project (BWIP), waste management activities, and related geologic studies 
21 supporting these efforts. Geologic investigations have included regional and Hanford Site 
22 surface mapping, borehole/well sediment logging, field and laboratory sediment 
23 classification, borehole geophysical studies (including gamma radiation logging), and in situ 
24 and laboratory hydrogeologic properties testing. 
25' 

6 
27 3.4.1 Regional Tectonic Framework 
28 
2-9 The following subsections provide information of regional (southcentral Washington) 
30 geologic structure, structural geology of the Pasco Basin and Hanford Site, and regional and 
31 Hanford Site seismology. 
32 
33 3.4.1.1 Regional Geologic Structure. The Columbia Plateau is a part of the North 
34 American continental plate and lies in a back-arc setting east of the Cascade Range. It is 
35 bounded on the north by the Okanogan Highlands, on the east by the Northern Rocky 
36 Mountains and Idaho Batholith, and on the south by the High Lava Plains and Snake River 
37 Plain (Figure 3-8). 
38 
39 The Columbia Plateau is divided into three informal structural subprovinces:Ilt~ 
40 ~~),: (Figure 3 9) Blue Mountains, Palouse, and Yakima Fold Belt (Tolan and RefcfoiT989). 
41 These structural subprovinces are delineated on the basis of their structural fabric, unlike the 
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physiographic provinces that are defined on the basis of landform. The Hanford Site is 
located near the junction of the Yakima Fold Belt Subprovince with the Palouse Subprovince. 

The principal characteristics of the Yakima Fold Belt (Figure 3-10) are ehe:metemed 
ey-a series of segmented, narrow, asymmetric, east west tree.diag anticlines that have 
wavelengths between 5 and 31,-1 km (3 and 19 mi) and amplitudes commonly less than 1 km 
(0.6 mi) Cllaii::l!Hi IReidel et al. 1989a). The northern limbs of the anticlines generally 
dip steeply .. fo .. tiie .. 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 ~ ::::geeerally parallel §ii::1P:-! :i:! :l:l1:l~axial trends eommoely are ptfflgm~ 
found on the north sides of these anticlines. The amount of vertical stratigraphic offset 
associated with these faults varies but commonly exceeds hundreds of meters. The anticlinal 
ridges are separated by broad synclines or basins that, in many cases, contain thick 
accumulations of (£~itjg::::Neogeee to Quaternaryt,~ge sediments. The Pasco Basin is one of 
the larger structurafbashis in the Yakima Fold Belt Subprovince. 

Deformation of the Yakima folds occurred under 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 
to enlarge through the Pliocene epoch, into the Pleistocene epoch, 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 i i!Beyl!aJIUliiin::::bounded on mi~::m ::JiYilli:i:lmml 
$.f9j!;.:!:M.ithe north by the Saddle Mountains anticline, on the west by the Umtanum Ridge, 
Ya'.idm·a:··1&dge, and Rattlesnake Hills anticlines, and on the south by the Rattlesnake 
Mountain anticline (Figure 3-11). The Pasco Basin is divided iftto the Wa-hluke sye.elie:e OB 

the eotth, 11:ft:El Cold Creek sye.elifte oe. the south, by the Gable Mountain anticline, the 

imim,iiii~~-i:::mlu.nffliii•-e :~cg:~Ji!~;!!!'=! :i:!~!!!!!f~ 
south by the Yakima Ridge ftfttielie:e. Both the Cold Creek and Wahluke synclines are 
asymmetric and relatively flat-bottomed structures. The north limbs of both synclines dip 
gently (approximately 5 °) to the south and the south limbs dip steeply to the north. The 
deepest parts of the Cold Creek syncline, the Wye Barricade depression, and the Cold Creek 
depression are approximately 12 km (7.5 mi) southeast of the Hanford Site 200 Areas, and 
just to the west-southwest of the 200 West Area, respectively. The deepest part of the 
Wahluke syncline lies just north of Gable Gap. 

The 200 West Area is situated on the generally southward dipping north limb of the 
Cold Creek syncline 1 to 5 km (0.6 to 3 mi) north of the syncline axis. The Gable 
Mountain-Gable Butte segment of the Umtanum Ridge anticline lies approximately 4 km 
(2.5 mi) north of the 200 West Area. The axes of the anticline and syncline are separated by 
a distance of 9 to 10 km (5 .6 to 6.2 mi) and the crest of the anticline (as now exposed) is 
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1 over 200 m (656 ft) higher than the uppermost basalt layer in the syncline axis. As a result, 
2 the basalts and overlying sediments dip to the south and southwest beneath the 200 West 
3 Area. 
4 
5 3.4.1.3 Regional and Hanford Site Seismology. Eastern Washington, especially the 
6 Columbia Plateau region, is a seismically inactive area when compared to the rest of the 
7 western United States (DOE 1988:b). The historic seismic record for eastern Washington 
8 began in approximately 1850, ancfno earthquakes large enough to be felt had epicenters on 
9 the Hanford Site. The closest regions of historic mcxlerate-to-large earthquake generation are 

10 in western Washington and Oregon and western Montana and eastern Idaho. The most 
11 significant event relative to the Hanford Site is the 1936 Milton-Freewater, Oregon, 
12 earthquake that had a magnitude of 5.15 and that occurred more than 90 km (54 mi) away. 
13 The largest Modified Mercalli Intensity for this event was felt about 105 km (63 mi) from 
14 the Hanford Site at Walla Walla, Washington, and was VII. 
15 
16 Geologic evidence of past moderate or possibly large earthquake activity is shown by 

• 17 the anticlinal folds and faulting associated with Rattlesnake Mountain, Saddle Mountain, and 
18 Gable Mountain. The currently recorded seismic activity related to these structures consists 

- 19 of micro-size earthquakes. The suggested recurrence rates of moderate and larger-size 
,- 20 earthquakes on and near the Hanford Site are measured in geologic time (tens of thousands of 

21 years). 
22 

~ 23 
24 3.4.2 Regional Stratigraphy 
25 
26 The following subsections summarize regional stratigraphic characteristics of the 
27 Columbia River Basalt and Suprabasalt sediments. Specific references to the Hanford Site 

• 28 and 200 West Area are made as applicable to describe the general occurrence of these units 
29 within the Pasco Basin. 
30 
31 The principal geologic units within the Pasco Basin include the Miocene age basalt of 
32 the Columbia River Basalt Group, and overlying late Miocene to Pleistocene suprabasalt 
33 sediments (Figure 3-12). Older Cenozoic sedimentary and volcaniclastic rocks underlying 
34 the basalts are not exposed at the surface near the Hanford Site. The basalts and sediments 
35 thicken into the Pasco Basin and generally reach maximum thicknesses in the Cold Creek 
36 syncline. The fflllll!M sedimentary sequence at the Hanford Site is Hf) to appro:Kimately 
37 230 m (750 ft) thiek iB the west eefttral Cold Creek syooline, btit pinches out against the 
38 anticlinal structures of Saddle Mountains, Gable Mountain/ Umtanum Ridge, Yakima Ridge, 
39 and Rattlesnake Hills. 
40 

41 The suprabasalt Emm)B.lm~:JiielI!2Illimm1ti!oc:::1e2:::m::Jmi!::11::Ifflisi::::m ::11 
42 sedimeets are dominated by laterally extensive deposits assigned to the late Miocene-to 
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Pliocene.fage Ringold Formation and the Pleistoceneyage Hanford formation (Figure 3-13). 
Locally occurring strata~::::mt#!ml@Jlfflu.lflfpf eieseribed as ffi~fa>re-Missoula gravels , Jfi¥!a 
diseoatinuotts Plio-Pleistocene···un1i;··aocflJ:i:::wiy "Palouse" soifcomprise the remainder of 
the sedimentary sequence. The pre-Misiiouia 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 200 &sl-Afeai. The pre-Missoula gravels have 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, be:sed oa w,e:ile:ble sttbsttrfe:ee dfttft. In 
addition, it is unclear whether the pre-Missoula gravels overlie or interfinger with the early 
f Palouset soil and Plio-Pleistocene unit. Magnetic polarity data indicate the unit is no 
Y<?~~~~r "than early Pleistoce~e in age ( > 1 Ma{imlittii:Y• i im imrl:i:RBIJ) as reported in 
~if !Lindsey et 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 Miocenetage. These flows 
cover an area of more than 163,ffliOOO km2 (63,000 mi2) in Washington, Oregon, and Idaho, 
and have an estimated volume of"about 174,gfp{OOG-km3 (40,800 mi3 ) (Tolan et al. 1989§). 
Isotopic age determinations indicate that basalt flows were erupted approximately 17 to 
6 Ma (millioe. yeaFs befere preseat), with more than 98 % by volume being erupted in a 
2.5 million year period (17 to 14.5 Ma) (Reidel et al. 1989b). 

Columbia River basalt flows were erupted from north-northwest-trending fissures of 
linear vent systems in north-central and northeastern Oregon, eastern Washington, and 
western Idaho (Swanson et al. 1979). The Columbia River Basalt Group is formally divided 
into five formations (from oldest to youngest): lmnaha Basalt, Picture Gorge Basalt, Grande 
Ronde Basalt, Wanapum Basalt, and Saddle Mountains Basalt. Of these, only the Picture 
Gorge Basalt is not known to be present in the Pasco Basin. The Saddle Mountains Basalt, 
divided into the Ice Harbor, Elephant Mountain, Pomona, Esquatzel, Asotin, Wilbur Creek, 
and Umatilla Members (Figure 3-12) forms the uppermost basalt unit throughout most of the 
Pasco Basin. The Elephant Mountain Member is the uppermost unit beneath most of the 
Hanford Site except near the 300 Area where the Ice Harbor ~Jaember is found and north 
of the 200 Areas where the Saddle Mountains Basalt has been eroded down to the Umatilla m 
Member locally. On anticlinal ridges bounding the Pasco Basin, erosioB: he:s remo•,ed the 
Saddle Mountains Basaltj:i:!itW£mi!Ii!B\, exposing the Wanapum and Grande Ronde Basalts. 

3.4.2.2 Ellensburg Formation. The Ellensburg formation consists of all sedimentary units 
that occur between the basalt flows of the Columbia River Basalt Group in the central 
Columbia Basin. The Ellensburg formation generally displays two main lithologies, 

volcaniclastics -til\l:tilii:Ilil ! i~/§lit!t:I Iilrn:11111liand siliciclastic~/(lliiI:llllf!.i · 
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1 The volcaniclastics consist mainly of primary pyroclastic air fall deposits and reworked 
2 epiclastics derived from volcanic terrains west of the Columbia Plateau. Siliciclastic strata ffl 
3 Pffl !E tlP:Mmlilil~ggij consist of elastic, plutonic, and metamorphic detritus derived from 
4 the· Rocky .. Moiiiitaiii.fomi.n. These two lithologies occur as both distinct and mixed in the 
5 Pasco Basin. A detailed discussion of the Ellensburg ~ ti,ormation on the Hanford Site ftfeft-is 
6 given by Reidel and Fecht (1981). Smith et al. (1989) provide§ a discussion of age 
7 equivalent units adjacent to the Columbia Plateau. .. 
8 
9 The stratigraphic names for individual units of the Ellensburg ~ l -0rmation are given 

10 in Figure 3-12. The nomenclature for these units is based on the upper:· and lower-bounding 
11 basalt flows and thus the names are valid only for those areas where the bounding basalt 
12 flows occur. Because the Pasco Basin is an area where most bounding flows occur, the 
13 names given in Figure 3-12 are applicable to the Hanford Site. At the Hanford Site the three 
14 uppermost units of the Ellensburg f-::f=ormation are the Selah interbed, the Rattlesnake Ridge 
15 interbed, and the Levey interbed. 
16 
17 3.4.2.2.1 Selah lnterbed. The Selah Interbed is bounded on the top by the Pomona 

· • 18 Member and on the bottom by the Esquatzel Member. The interbed is a variable mixture of 
_ 19 silty to sandy vitric tuff, arkosic sands, tuffaceous clays, and locally thin stringers of 

20 predominantly basaltic gravels. The Selah interbed is found beneath most of the Hanford 
21 Site. 
22 
23 . 3.4.2.2.2 Rattlesnake Ridge lnterbed. The Rattlesnake Ridge interbed is bounded 
24 on the top of the Elephant Mountain flrifflember and on the bottom by the Pomona m 

• 25 fflember. The interbed is up to 33 m (id's ft) thick and dominated by three facies at the 
26 Hanford Site: (1) a lower clay of tuffaceous sandstone, (2) a middle, micaceous-arkosic 

- 27 and/or tuffaceous sandstone, and (3) an upper, tuffaceous siltstone to sandstone. The unit is 
· 28 found beneath most of the Hanford Site. 
29 

"" 30 3.4.2.2.3 Levey Interbed. The Levey interbed is the uppermost unit of the 
31 Ellensburg Pf ormation and occurs between the Ice Harbor m-fflember and the Elephant 
32 Mountain m-Jn,ember. It is confined to the vicinity of the 3(Xf°Area. The Levey interbed ia 
33 a tuffaceous sandstone along its northern edge and fine-grained tuffaceous siltstone to 
34 sandstone along its western and southern margins. 
35 
36 3.4.2.3 Ringold Formation. The Ringold Pformation at the Hanford Site is up to 185m 
37 (605 ft) thick in the deepest part of the Cold c ·reek syncline south of the 200 West Area and 
38 170 m (l?:$:::i%G-ft) thick in the western Wahluke syncline near the 100-B Area. The Ringold 
39 formation pinches out against the Gable Mountain, Yakima Ridge, Saddle Mountains, and 
40 Rattlesnake Mountain anticlines. It is largely absent in the northern and northeastern parts of 
41 the 200 F.ast Area and adjacent areas to the north in the vicinity of West 1:~i,!;l1eftd. The 
42 Ringold formation is assigned a late Miocenet to Pliocenerage (Fecht et aL' .. 'i987, DOE 
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........... .... Recent studies of the Ringold f-fonnation (Lindsey lliil!.Y!9!9:::i!llilf::illi.!IY:l !::I 
!gQ:+l 1991) indicate that it is best described and divided on the basis of sediment facies 
issodations and their distribution. Facies associations in the Ringold t-fionnation ( defined 
on the basis of lithology, petrology, stratification, and pedogenic alteration) include fluvial 
gravel, fluvial sand, overbank deposits, lacustrine deposits, and be:se:ltie alluvial deposits. 
The facies associations are summarized as follows: 

• Fluvial gravelffiClast-supported granule to cobble gravel with a sandy matrix 
dominates the association. Intercalated sands and muds also are found . Clast 
composition is 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 ~*-j % . 
Howe..•er, basalt COBteats as high as 25 % (or locally more) are eacouatered. 
Low angle to planar stratification, massive channels, ii~~::::m.iwi@D.:i.li~ 
and large-scale cross-bedding are found in outcrops. ·The· assodaifori' .was . 
deposited in a gravelly fluvial system characterized by wide, shallow shifting 
channels. 

• 

• 

• 

Fluvial sandt Quartzo-feldspathic sands displaying cross-bedding and cross­
lamination in ··outcrop dominate this association. These sands usually contain 

~~~:1m~;~4;~::iP!~~!!f~t~~tl~~!~~,!!!~!:~!~'!~!';!~ 
claysupioJ'·m(fO ft) thick and thin ( <0.5 m [1.6 ft]) 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 iFtcisea i:ftto e: mttddy floodple:iB. 

Overbank[liiilfifThis association dominantly consists of laminated to 
massive siii; silty .fme-gained sand, and paleosols containing variable amounts 

iiii•-11£ These sediments record deposition in a floodplain under proximal levee to 
more distal floodplain conditions. 

Lacustrin~i]!iiii!ii Plane laminated to massive clay with thin silt and silty 
sand interbeckctisplaying some soft-sediment deformation characterize this 
association. Coarsening upwards packages less than 1 m (3.3 ft) to 10 m (33 
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ft) thick are common in the association. Strata comprising the association 
were deposited in a lake under standing water to deltaic conditions. 

• Alluvial fan - Massive to crudely stratified, weathered to unweathered basaltic 

:t;~5:::--ia§.iUt;;:;:::::::J!~~!!!~!~¥~!!!1!!~P 
debris flows in alluvial fan settings. 

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 
(Figure 3-13), are separated by intervals containing deposits typical of the overbank and 
lacustrine fades 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. 

Fluvial gravel units A and E correspond to the lower basal and middle Ringold units 
respectively as defined by DOE (198~) . Gravel units B, C, and D do not correlate to any 
previously defined unitsillli!::!J::!l;]J! !!l- The lower mud sequence corresponds to the 
upper basal and lower timts."as··defmeifby· 'bbE (19881). 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 f.if formation in the 
western Cold Creek syncline in the vicinity of 200 West Area (Figures 3:i1 , 3-12, and 3-13) 
is the laterally discontinuous Plio-Pleistocene unit (DOE 198$1). The unit is up to 25 m (82 
ft) thick and divided into two fades: (1) :~ ~ :'::gµy~µffi: fuasa.ltie detritus and (2) caldc 
paleosol (Stage ill an~ .. S..~~~--IV) (DOE 15i8.8§,):°···The lJ,qm::111m:l!i;i;[¥:!~~i;!palerete faeies 
geaerally consists of ~IY~'Wintenmgetiag calcium carbonate-cemented silt, sand, gravel;-
( caliche), to interbed<le<fcaliche-rich and caliche-poor lfflj:Jm::Jllffl ea:rbonate poor silt and 
SftftEI. The basaltic detritus fades 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.S 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-
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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) mmlf;;l ;i;l ~;;i;},~l!~~(Bjomstad, et Ill. (1987). 

3.4.2.6 Early ~~alouse!: 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. ~-i:!;!1981; Bjornstad 1984; DOE 19881)- 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 

re.SJ>011~ -~ --~~p~ysi~ -~()~S _@j()~~tJ.td. .. ~.?~4, _J?<?~--~~~~!) '. .... B ::mmm ::i• mil• l~ii l 

111,11r•11il1~!~!!~}!!~~~,f:fll~i~!~~!~f.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,;i ~ t:::1 :1:u :i~H-

3.4.2. 7 Hanford Formation. The Hanford formation consists of pebble to boulder gravel, 
fine- to coarse-grained sand, and silt:;:~~;:l\:; IJ.~:i:;:}~~). These deposits are divided into 

~•~r•~1,~Wi11~:~m~.1:i;itiii;;iim~~•••~r,,1• 1~ 
ffi_g~~~ iffli§W!~; [i::;l,flij£\i~;ffl i: ii!~~~;~:\;:islftckwater Of nomuilly gmded fhythmite. 
The silt-dominated slaekwater deposits also are referred to as the "Touchet Beds," while the 
li¥P!t49i!m!m4l;:gm•t'ell-y facies are generally referred to as the Pasco 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 3-13) . mt.ffi:ff'miffl 

absent on ridges above approximately 385 m (1,263 ft) above sea level. The following 
subsections describe the three Hanford formation facies. 

3.4.2.7.1 Gravel Dominated Facies. The gravel-dominated facies is dominated by 
coarse-grained pj~yq/sand and granule to boulder gravel. These deposits display massive 
bedding, plane to·· fow:a.ngle bedding, and large-scale pffim;;\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 generally are 
dominated by basalt (50 to 80%). Other clast types include Ringold and Plio-Pleistocene rip-
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ups, granite, quartzite, and gneiss elasts. The relative proportion of gneissic 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 about 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-dominated facies 
was deposited by high-energy flood waters in or immediately adjacent to the main 
cataclysmic flood channelways. 

11 3.4.2.7.2 Sand-Dominated Facies. The sand-dominated facies consists of fine-
12 grained to i9.l;i,fglmfgji,l.@:!!il)granular sand displaying plane lamination and bedding 
13 and less coniiiioiiiy.piane··anci'tro1igh cross-bedding in outcrop. These sands may contain 
14 small pebbles iii:lvt!I.hs!ll:::1 t :mu2n:::til::~pebble-gravel interbeds and silty interbeds 
15 less than 1 m (3.3 ft) thick. The silt content of these sands is variable, but where it is low 
16 an open framework texture is common. These sands are typically very basaltic, commonly 
17 being referred to as black, gray, or salt-and-pepper sands. This facies is most common in 
18; the central Cold Creek syncline, in the central to southern parts of the 200 East and 200 
19~ West Areas, and in the vicinity of the WPPSS facilities . The 18:lllia&ted sandifflm,i.µiffl 
2p_ 
21 
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facies was deposited l iaEli.!IIiiil?limffiliilE:iPII~djacent to mam.flood 
channelways as water in the channelways spilled out of them, loosing competence. The 
facies is transitional between the gravel-dominated facies to the north and the i.fflit49.fflmf.J.l 
rhythmite facies. ····· ···· ··· · · ····· · ···· ···· 

3.4.2. 7 .3 S.ffl+fflmimatid}Slaekwater Facies. The sut¾lo.mnifileiUslaekweter facies 
: - : -: - :-:-:-:•:•:•:•:•:•:-:-:-:-:,:-:-:-:•:•:•:•:•:•:•:•:-:- : , : , : - : , :-:-:-:-:-:-:❖ ❖:-:-:-:-:.;.:-:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:❖:•: •:❖:•:•:•:•: 

consists of thinly bedded, plane laminated and ripple cross-laminated silt and fine- to coarse- , 
~~ ~d that commonly display normally graded rhythmites, ~l:i:I IE • i 
lg~~;/~ few centimeters to several tens of centimeters thick in outcrop (Myers et al. 
f97~i; b6E 1988§). This facies g§~~~al~::~qr~Ut-P.#.!:is found throughout the 
central, southern,· .and western Coicfcreek·°iiyiicliiie··withhi.and' .. south of 200 East and 200 
West Areas. The sediments were deposited under slackwater conditions and in backflooded 
areas (DOE 19889). 
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1 3.4.2.8 Heleeene Surficial Deposits. Holoceae s $.urficial deposits consist of silt, sand, I 
2 and gravel that form a thin ( < 10 m, [33 ft]) veneer.·across much of the Hanford Site. These 
3 sediments were deposited by a mix of eolian and alluvial processes. 
4 
5 
6 3.4.3 200 West Area and T Plant Aggregate Area Geology 
7 
8 The following subsections describe the occurrence and variation of suprabasalt 
9 sediments in the 200 West Area. The subsections discuss notable stratigraphic 

10 characteristics., sediment thickness variations, dip trends, and other features such as areas 
11 where sediments-are known or suspected to be absent. Al.so, s $.:tratigraphic variations 
12 pertinent to the T Plant Aggregate Area are identified where applicable, and are presented in 
13 the overall context of stratigraphic trends throughout the 200 West Area. 
14 
15 Geologic cross sections depicting the distribution of basalt and sedimentary units 
16 within and near the T Plant Aggregate Area are presented on Figures 3-14 through 3..!)~. 
17 Figure 3-14 illustrates the cross sections locations. A legend for symbols used on the.· cross 
18 sections is provided on Figure 3-15. The cross sections are based on geologic information 
19 from wells shown on the figures, as interpreted in Lindsey et al. (1991) and from Chamness 
20 et al. (1991). Chamness et al. (1991) provide a compilation of geologic logs from the 
21 T Plant Aggregate Area, and a listing of additional geological, geochemical, and geophysical 
22 data available from the boreholes. This information was compiled in support of the T Plant 
23 Aggregate Area Management Study (AAMS). The cross sections depict subsurface geology 
24 near solid waste burial ground areas in the western and northern part of the T Plant 
25 Aggregate Area (Figures 3-16 through 3--19:!J: Sections -A-A!, B-B', I t~~ and G--G! l ti~); 
26 and burial ground areas and liquid waste disposal sites in the southern portion of the site 
27 (Figure 3-19, Section B-B!- l tlt). For each cross section, locations of T Plant Aggregate 
28 Area waste sites are identifiecffor reference. Figures 3-20 through 3-37 present structural 
29 maps of the top of the sedimentary units, and isopach maps illustrating the thickness of each 
30 unit in the 200 West Area and T Plant Aggregate Area. The structural and isopach maps are 
31 included from Lindsey et al. (1991). Plate ~I should be consulted to identify locations of T 
32 Plant Aggregate Area buildings and waste sites referenced in the text. 
33 
34 3.4.3.1 Elephant Mountain Basalt. The Elephant Mountain m-fflember of the Saddle 
35 Mountains Basalt is continuous beneath the entire 200 West Area. The top of the Elephant 
36 Mountain m--:lember dips to the southwest and south into the Cold Creek syncline, reflecting . 
37 the structure of the area (Figure 3-20). There is little evidence of significant erosion into the 
38 top of the Elephant Mountain m--:U ember and no indication of erosional "windows" through 
39 the basalt into the underlying Rattlesnake Mountain interbed. 
40 
41 3.4.3.2 Ringold Formation. Within the 200 West Area, the Ringold formation includes the 
42 fluvial gravels of unit A, the paleosol and lacustrine muds of the lower mud sequence, the 
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1 fluvial gravels of unit E, and the sands and minor muds of the upper unit. Ringold units B, 
2 C, and Dare not found in the immediate vicinity of the 200 West Area. 
3 
4 Several observations can be made regarding the variation of sediment types within the 
5 Ringold units in the 200 West Area. In the Ringold unit A gravels, intercalated lenticular 
6 sand and silt are most common in the western portion of the 200 West Area (including a 
7 portion of the T Plant Aggregate Area) , and in the southern part of the 200 West Area, In 
8 the overlying lower mud sequence, stratigraphic trends seen elsewhere in the Pasco Basin 
9 suggest that paleosols in the unit become more common progressing structurally up-dip 

10 (Lindsey j(fflWJ991). In the Ringold unit E gravels, intercalated lenticular beds of sand and 
11 silt occurihroughout the 200 West Area, although predicting where they will occur is 
12 difficult. The upper unit of the Ringold in the 200 West Area tends to be dominated by 
13 sand, unlike the upper unit elsewhere in the Pasco Basin where paleosols tend to dominate 
14 the upper unit . 

. ,.., 15 

16 Beneath the 200 West Area, the fluvial gravels of Ringold unit A, and the Ringold 
17 lower mud sequence tend to thicken and dip to the south-southwest, toward the axis of the 

· 18 Cold Creek Syncline (Figures 3-16 and 3-22 through 3-24). The top of unit A is relatively 
-~ 19 flat in the 200 Areas, dipping gently to the west and southwest. Like the unit A gravels, the 

20 Ringold lower mud sequence thickens and dips to the south and southeast over the 200 West ,...., 
·· 21 Area~i9~9t'.l!!i]µ\I.Ilti@l- The top of the lower mud unit is less regular, however, and 
'" 22 the umipmdies ·ouifa .. ihe"i:iortheastem comer of the 200 West Area. Within the T Plant 

23 Aggregate Area, unit A reaches a thickness of more than 26 m (80 ft) in the m i nUsouthem 
24 part of the Aggregate Area, and apparently pinches out just north of the gl)!i!fliJ:i/t" Plant 

""! 25 Aggregate Area boundary. The lower mud sequence ranges in thickness "irom·ft· oot present 
26 m the ROrtheast comer of the T Plaet Agg£egate Area to about 13 m (40 ft) at the southwest 

- 27 ~<?~er of the Aggregate Area!tl :• ::1111:]vtll]ilBlil i;i!elir:gr::tltlt:ra :1.mti 
'"-1 28 ~-

29 -· 30 Isopach and structural contour maps of fluvial gravel unit E (Figures 3-25 and 3-26) 
31 and the upper Ringold unit (Figures 3-27 and 3-28) show trends not seen in the underlying 
32 unit A and the lower mud sequence in the 200 West Area. The top of unit Eis irregular, 
33 and displays several highs near the north and northeastern parts of the 200 West Area. 
34 These highs include the northern part of the Aggregate Area. Unit E gravels generally thin 
35 from north-northeast to southwest, and generally dipj to the southeast across the 200 Areas. 
36 Unit E thickness varies from about 66 m (200 ft) at ihe southlu!l: westem boundary of the T 
37 Plant Aggregate Area to py~r=l!about 100 m (300 ft) at the Northeastern boundary of the T 
38 Plant Aggregate Area. . .................. . 

39 
40 The upper unit of the Ringold formation is present only in the western, northern, and 
41 central portion of the 200 West Area (Figures 3-27 and 3-28) . Where the upper unit is 
42 present, the top generally dips to the south-southwest. The upper unit is absent on the 
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~tffilvrest centfll:l and southern parts of the T Plant Aggregate Area (Figures 3-16, and 3-
17 through 3-19). The upper unit reaches a thickness of about 6 m (25 ft) at the southwest 
comers of the T Plant Aggregate Area. 

3.4.3.3 Plio-Pleistocene Unit. As discussed in the R-iegional ~$ratigraphy section 

~:c~~~~cy4~~~h~h~M!we~::::~!!!:::! ::a•~~~-iii1~::tilifli~!s~t:!~0 

iiiiiii~~~ 
the nofthwest f)O:ft of the 200 West Areas. Relatively thick portions of the unit 
[approximately 12 m (40 ft)] also occur northwest of the T Plant Aggregate Area, and near 
the northern boundary of the aggregate area [8 m (25 ft)]. Several prominent thin areas [1.5 
m (5 ft) or less] occur near the central portion of the main T Plant Aggregate Area building 

!itiif&~itiii1 
The top of the unit generally dips to the southwest, although irregularities occur, especially 
in the southeastern part of the T Plant Aggregate Area. 

3.4.3.4 Early ~alouse!i Soil. As for the Plio-Pleistocene unit, the early ljPalouse.!i soil is 
largely restricted to the vicinity of the 200 West Area (Figures 3-31 and 3~32). The unit 
pinches out near the southern, eastern, and northern portions of the 200 }¥~/Area. Data 
from boreholes located west of the 200 West Area indicate that the unit extends to the west . 
The early fl>alousef S-§Oil is also absent at several locations within the 200 West Area, , 
including locations north and southwest of the T Plant Aggregate Area. Like the Plio­
Pleistocene unit, the thickness of the Early Palouse Soil in the 200 Area varies considerably. 
The unit is thickest in the southeast and southwest parts of the 200 West Area. Within the T 
Plant Aggregate Area, the unit reaches a thickness of about 6.5 m (20 ft) in the southern part 
of the aggregate area. Across the 200 Areas, the top of the unit dips to the south. 

Although carbonate is present in the unit in the 200 Area, no obvious caliches like 
those seen in the underlying Plio-Pleistocene unit are documented. The loess-like sediments 
of the early ~Palouse,t soil are uncemented. 

3.4.3.S Hanferd Fel"IB&tien. In the 200 West Area, the Hflftfofti foffllation is divided iftto 
e. lowef fine gmi:Bed ueit, 8:ft6 8:ft UWef coftfse gi"llifie6 unit be.sea on the distribution of facies 
tfl)CS Wld similB:rities in lithologie sueeession from bofehole to borehole. The units He 

essenti:e.Hy the same e.s those defined by Last et al. (1989). The uwer 8:ft6 lower ueits are 
1t'eey hetefOgeneous, 8:ft6 disf)le.y fflftfked ehftftges in thick.Bess 8:ft6 continuity a.cross the 200 
West Area.. Tyf)iee.l lithologie successions consist of fining Uf)We.fti f)e.clcages, B1e.jor fine 
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gmifled inteFVals, Md l&temlly persisteftt eoB:fse gmifled sequCBCes. Minemlogic Md 
geochemical data were BOt used in differeatiating units because of the lack of a 
eompreheash•e minemlogic Mid geochemical data set. 

H~~!*~!!~i~~''f!'f!!!tro~!~~:1 di~i~1:i :~~0~~7~~i!~~:•~;:.;0~~~~-~~::~:~ 
(~). sand-dominated, and (?:)!!!ffltm§.filim~if:i,Pii, slaekw&ter. Typicaflffhologic successions 
consist of fining upwards.package;···ma}or·fiiie~grained inteivals, 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 

l~aJJr . cliscontinuousJ11~tl!!•IIII!!II!le!l· The lower unit l !!!!9 !!!!l !!!III!ffi!!!!il !!l !!!!i~ ft) 
fflml!wi&Uconsists of silt5, silty sand, and sand typical of the silt-dominated slaekw&ter fades 
hiterbe<lded with coarser sands like those comprising the sand-dominated fades. Wmilgwlf 
,g:~1:ms:11111 !!::1¥• 1iI:11•1Im11f=::•:::~11::m1~ 1m~:::1:m•m1:1ar· 
[10 ft]) inteivals dominated by the gravel fades are found locally. The distribution of the 
g• ~l• m.• !m gm¥el fades within the lower unit is quite variable, although the unit 
general.1.y fmes fo the south where deposits associated with the slackw&ter fil!t849mµiiffl 
fades become more common. The lower unit is not present over much oftlie· northern part , 
of the 200 West Area, and an area which includes the western portion of the T Plant 
Aggregate Area (Figures 3-16 through 3-19, and 3-33 and 3-34). Erosional windows through 
the lower fine unit are present to the south of the T Plant Aggregate Area. WA5!!immAE 
iiiiiiiliMi• iitfflil [![i []llnf&IIlllfflffi*:I{The lower unit dips irregularly .. across·· the 
200 West Area. The lower unit is up to about 33 m (100 ft) thick toward the southeastern 
edge of the T Plant Aggregate Area, and generally dips to the north, toward the area where 
the unit is not present. 

The upper coarsefiiB unit of the Hanford formation consists of interstratified 

:~~:!~d~~a= !!~::;:~~ta!!!l1111• ~[1.I!-· H:~:~;, ~:~s l=e~;~~e 
upper unit, sand with minor silt and gravel .typfoaf of ilie···sand-dominated fades is prevalent. 
Also, m tlinor silty deposits associated with the ffllt~-::slaekw&ter facies are found 
locally. The distribution of each of the fades typei.wfrhln.iiie upper coarseriiB unit is 
quite variable. Fining upward sequences from coarser to finer gravel, or to sand and silt are 
present at some locations. The thickness of the upper coarsefmll unit varies across the 
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200 West Area (Figures 3-35 and 3-36), and is thickest at the $.§9.~~Rtraorthwest corner of 
the area. The unit is laterally discontinuous and pinches out south.'ancfsouthwest of the 200 
West Area. Several local areas occur where thickness of the upper coarsef~'9 unit 
exceeds 30 m (100 ft), including areas in the southern and northern parts ofthe··t · Plant 
Aggregate Area. The base of the upper coarsefm:mil unit is incised into the underlying 
lower fine unit, and fills erosional windows wliere.iiie°lower unit is absent. The contact 
between the upper coarser- unit and underlying strata is generally sharp, and consists 
of gmvel •• ~::m:Yi!rtlffli~fl :Jtacies deposits overlying the fines of the lower unit, early 
[Palouse,l· soil,·. or the -·PJlo~Pieistocene unit. 

3.4.3.6 Heleeene Surficial Deposits. S.Y.m9.ffl;fHoloceae stuficial deposits consist of silt, 
sand, and gravel that form a thin veneer.\:>i"ies"s··than about 10 m (33 ft) across much of the 
Hanford Siteill.i.91:iil tll- The sediments are a mix of eolian-deposited sands and alluvial 
materials. In the vicinity of the 200 West Area, eolian sands dominate. Holocene deposits 
have been removed from much of the area by construction activities. Dune structures are not 

m;t,R,1i•1i.:E :1;m•~ig-~1111::ioo::w:i:IB!::li.iiltii:ititlilffiim 

3.5 HYDROGEOWGY 

111111: 
regioeal hydfOgeology (Seetioa 3.5. l), Hftftfofd Site hydrogeology (Seetioa 3.5.2), 8:8:d T 
Plfmt Aggregate Are& hydfOgeology (Seetioe 3.5.3). Seetioes 3.5.2 8:8:d 3.5.3 also diset1ss 
Haeford Site ftftd T Plft:ftt Aggregate Area Yadose 2oae characteristics. 

3.5.1 Regional Hydrogeology 

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 
Mountains Basalt) and the suprabasalt sediments. The basalt aquifers consist of the tholeiitic 
flood basalts of the Columbia River Basalt Group and relatively minor amounts of 
intercalated fluvial and volcaniclastic sediments of the Ellensburg Ei#ltt.ili~ii:!::fonnatioa. 
Confined zones in the basalt aquifers are present in the sedimenta.cy/ fuierbeds and/ or 
interflow zones that occur between dense basalt flows. The main water-bearing portions of 
the interflow zones are networks of interconnecting vesicles and fractures of the flow tops 
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1 and flow bottoms (DOE 1988,g). The suprabasalt sediment or uppermost aquifer system 
2 consists of fluvial , lacustrine,'.and glaciofluvial sediments. This aquifer is regionally 
3 unconfined and is contained largely within the Ringold lit.ffii.µqij [:!foffllatioa and Hanford 
4 formation. The position of the water table in the southwesteni""°Pasco Basin is generally 
5 within Ringold fluvial gravels of unit E. In the northern and eastern Pasco Basin the water 
6 table is generally within the Hanford formation. Table 3-1 presents hydraulic parameters 
7 for various water-bearing geologic units at the Hanford Site. 
8 
9 Local recharge to the shallow basalt aquifers results from infiltration of precipitation 

10 and runoff along the margins of the Pasco Basin, and in areas of artificial recharge where a 
11 downward gradient from the unconfined aquifer systems to the uppermost confined basalt 
12 aquifer may occur. Regional recharge of the deep basalt aquifers is inferred to result from 
13 interbasin groundwater movement originating northeast and northwest of the Pasco Basin in 
14 areas where the Wanapum and Grande Ronde Basalts crop out extensively (DOE 19881) . 

,,._ ' 15 Groundwater discharge from shallow basalt aquifers is probably to the overlying aquifers and 
16 to the Columbia River. The discharge area(s) for the deeper groundwater system is 
17 uncertain, but flow is inferred to be generally southeastward with discharge thought to be 

1
18 south of the Hanford Site (DOE 1988p). 
19 
20 Erosional .!!.windows.!!. through dense basalt flow interiors allow direct interconnection 

,. 21 between the uppermost aquifer systems and underlying confined basalt aquifers. Graham et 
22 al. (1984) reported that some contamination was present in the uppermost confined aquifer 
23 (Rattlesnake Ridge interbed) south and east of Gable Mountain Pond. Graham et al. (1984) 
24 evaluated the hydrologic relationships between the Rattlesnake Ridge interbed aquifer and the 

•25 unconfined aquifer in this area and delineated a potential area of intercommunication beneath 
26 the northeast portion of the 200 East Area. 
27 
28 The base of the uppermost aquifer system is defined as the top of the uppermost 
29 basalt flow . However, fine-grained overbank and lacustrine deposits in the Ringold 
30 £9.W!U.2tf!forma-tio11 locally form confining layers for Ringold fluvial gravels underlying 
31 uiilCE:·····The uppermost aquifer system is bounded laterally by anticlinal basalt ridges and is 
32 approximately 152 m (500 ft) thick near the center of the Pasco Basin. 
33 
34 Sources of natural recharge to the uppermost aquifer system are rainfall and runoff 
35 from the higher bordering elevations, water infiltrating from small ephemeral streams, and 
36 river water along influent reaches of the Yakima and Columbia Rivers. The movement of 
37 precipitation through the unsaturated (vadose) zone has been studied at several locations on 
38 the Hanford Site (Gee 1987; Routson and Johnson 1990; Rockhold et al. 1990). Conclusions 
39 from these studies vary. Gee (1987) and Routson and Johnson (1990) conclude that no 
40 downward percolation of precipitation occurs on the 2.ffliimwl.i/Pla.tiau. where the sediments 
41 are layered and vary in texture, and that all moisture .. penetrating.·"thtt·soil is removed by 
42 evapotranspiration. These two studies analyzed data collected over a period of 12 and 14 
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years, respectively, and do not specifically address short-term seasonal fluctuations. 
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 referenc~ to 
the 200 Areas. 

3.5.2.1 Hydrostratigraphy. The hydrostratigraphic units of concern in the 200 Areas are 
(1) the Rattlesnake Ridge interbed rmm:E::1mf~g'!i&l, (2) the Elephant Mountain 
Basalt Member (confining horizon)°~'"<jfihe""Rfugoicfg9.~gq:::"roRB1ttioe. (ttaeoe.fmed f.P.£~Y 
~~!:and confined water-bearing zones 1te.tt'iowei.p&1t' of the v1tdose zoe.e) ffltW.it .. 

perdmig horizons and/or perched groundwater zones), and (qj{(,4t-the Hanford formation 
(vadose zone)(Figure 3-3+8). The Plio-Pleistocene unit and .early fPalouseJ soil are only 
encountered in the vicinicyt of the 200 West Area. Strata below the Elephant Mountain Basalt 
Member are not discussed because the more significant water-bearing intervals, relating to 
environmental issues, are closer to the 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 100 m (340 ft) 
west of the 200 East Area (Last et al. 1989). Sediments in the vadose zone primarily consist 
of the (1) fluvial gravel of the Ringold unit E, (2) the upper unit of the Ringold Formation, 
(3) Plio-Pleistocene unit, (4) early t ?alouseJ! soils, and (5) Hanford formation. Only the 
Hanford formation is continuous throughout"the vadose zone in the 200 Areas. The upper 
unit of the Ringold E§.iifiID.i:!:foRBatioB, the Plio-Pleistocene unit, and the early !~Palouse]~ 
soil only occur in the .. 2(XfWest Area. The unconfined aquifer water table (discussed in ... 
Subsection 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 
by Richards to unsaturated flow, with the provision 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 ceetimeters f)Cf secoe.d (cm/s) @mf~;lilin 
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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(0) x o~/o0 x o0/ox (Richards' Equation) 

where 

• · K(0) is the water content dependent unsaturated hydraulic conductivity in cm/s 

• o~/o0 is the slope of the soil-moisture retention curve [~(0)] at a particular 
volumetric moisture content 0 (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-gjj!J~from Gee and Heller 1985 for an 
example) 

• o0/ox 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 

~IIJeBBJI!~ll · 
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Thirty-five soil samples from the 200 West Area ave liacl moisture retention data 
measured. These samples were collected from Wells 299-Wl8-21, 299-WlS-16, 299-Wl5-2, 
299-Wl0-13, 299-W7-9, and 299-W7-2. Eleven of these samples were reported by 
Bjornstad (1990). The remaining 24 were analyzed as part of an ongoing performance 
assessment of the low-level burial groundsi:!f§g~yiil :imJi!liJ).. For each of these samples 
saturated hydraulic conductivity was measurecfm .. the.faborafocy:·· Van Genuchten's computer 
program RETC was then used to develop wetting and drying curves for the Hanford, early 
"Palouse" IYi* Plio-Pleistocene, upper Ringold, and Ringold mY!l:::Gfftlfel lithologic units. 
An example of the wetting and drying curves, and correspondfiig grain size distributions, is 
provided on Figure 3 3~Q.. 

:,:,:-:,:-:-: 

The unsaturated hydraulic conductivities may vary by orders of magnitude with 
varying moisture contents and among differing lithologies with significantly different soil 
textures and hydraulic conductivities. Therefore, choosing a moisture retention curve should 
be made according to the particle size analyses of the samples and the relative density of the 
material. 

Once the relationship between unsaturated hydraulic conductivity and moisture content 
is known for a particular lithologic unit, travel time can also be estimated for a steady-state 
flux passing through each layer by assuming a unit hydraulic gradient. Under the unit 
gradient condition, only the force of gravity is acting on water and all other forces are 
considered negligible. These assumptions may be met for flows due to natural recharge 
since moisture differences become smoothed out after sufficient time. Travel time for each 
lithologic unit of a set thickness and calculated for any given recharge rate and the total 
travel time is equivalent to the sum of the travel times for each individual lithologic unit. To 
calculate the travel time for any particular site the detailed layering of the lithologic units 
should be considered. For sites with artificial recharge (e.g., cribs and trenches) more 
complicated analyses would be required to account for the effects of saturation. 

Several other investigators have measured vadose zone soil hydraulic conductivities 
and moisture retention characteristics at the Hanford Site both in situ (i.e., in lysimeters) and 

· in specially prepared laboratory test columns. Table 3-1 summarizes data identified for this 
study by stratigraphic unit. Rockhold et al. (1988) presents a number of moisture retention 
characteristic curves and plots of hydraulic conductivity versus moisture content for various 
Hanford Site soils. For the Hanford formation, vadose zone hydraulic conductivity values at 
saturation range from 10-4 to 10-2 cm/s. These saturated hydraulic conductivity values were 
measured at volumetric water contents of 40 to 50 % . Hydraulic conductivity values 
corresponding to volumetric water contents ranging from 2 to 10 % ranged from 2 x 10-11 to 
7 x 10-7 cm/s. 

An example of the potential use of this vadose zone hydraulic parameter information 
is presented by Smoot et al. (1989) in which precipitation infiltration and subsequent 

WHC(f PLANT)/08-29-92/03120A 

3-23 



, ' 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

DOFJRL-91-61 
Draft B 

contaminant plume movement near a prototype single-shell tank was evaluated using a 
numerical computer code. Smoot el al. (1989) used the UNSAT-H one-dimensional finite­
difference unsaturated zone water flow computer code to predict the precipitation infiltration 
for several different soil horizon combinations and characteristics. The researchers used 
statistically generated precipitation values which were based on actual daily precipitation 
values recorded at the Hanford Site between 1947 and 1989 to simulate precipitation 
infiltration from January 1947 to December 2020. In a coupled analysis, the same authors 
used the PORFLO-3 computer code to simulate 1~u and 137Cs movement in the unsaturated 
zone for the period 1960 to 1990. 

Smoot et al. (1989) concluded that 68 to 86% of the annual precipitation infiltrated 
into a gravel-capped soil column while less than 1 % of the annual precipitation infiltrated 
into a silt loam-capped soil column. For the gravel-capped soil column, the simulations 
showed the 106Ru plume approaching the water table after 10 years of simulated precipitation 
infiltration. The simulated 137 Cs plume migrated a substantially shorter distance due to 
greater adsorption on soil particles. In both cases, the simulated plume migration scenarios 
are considered to be conservative due to the relatively high soil absorption coefficients used. 

'"" 22 
23 
24 

' •25 
26 

Graham et al. (1981) estimated that historical artificial recharge from liquid waste 
disposal in the 200 (Separations) Areas exceeded all natural recharge by a factor of ~I JW. 
In the absence of ongoing artificial recharge, i.e., liquid waste disposal to the soil column, 
natural recharge could potentially be a driving force for mobilizing contaminants in the 
subsurface. Natural sources of recharge to the vadose zone and the underlying water table 
aquifer are discussed in Section 3.5.2.2. Additional discussion of the potential for natural 
and artificial recharge to mobilize subsurface contaminants is presented in Section 4.2. 

- 27 Another facet of moisture migration in the vadose zone is moisture retention above 
,. 28 the water table. Largely due to 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 may 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 iI,t 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 Subsection 3.5.2.1.2. Potential perched water zones in the 
40 T Plant Aggregate Area are discussed in Subsection 3.5.3.1.2. 
41 
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3.5.2.1.2 Perched Water Zones. Moisture moving ctownward~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., IJ.ffirJll::a w&f:ef table conditio~ may 
develop. Additional input of downward percolating molsiiire.io···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 wonld be observed to contain free water. 

The lateral extent and composition of the Plio-Pleistocene and early ip>alouset: soil 
units may provide conditions amenable to the formation of perched water zones in tiie 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 l,gffil~i::foffll&tion and Hanford 
formation. In the 200 West Area, the uppermost aqutf er Iii contained within the Ringold 
lil!iffili:ifoffll&tion and displays unconfined to locally confined or B ti­
semieon::fined conditions. In the 200 East Area the upper aquifer occurs in the Ringold 
lelmtiR:1.:iofftl&tiOft and the Hanford formation. The depth to groundwater in the upper 
aquifer underlying the 200 Areas ranges from about 60 m (197 ft) beneath the former U 
Pond 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 the basalt cropping above the water table in that area. 

generall1;~-~hl li~-iili~'!:!:! t!~t=t:e~= ~~~!!!ts ... 
ttftConfmed conditions. The lower part of the uppermost aquifer consists of confined to ii 
~ t9:9~ wi@f:11111::::~ grottneW&f:ef within the gravelly sediments 
of'iffiigoidunit A. The Ringoicfunli"A'iSgenerally 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 
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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 comer of 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 hydrologic unit 

• Analytical methods for estimating hydraulic conductivity. 

Details regarding this aquifer system can be found in the 200 West Groundwater 
Aggregate Area 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. Conflicting data as to whether any 
recharge to groundwater occurs from precipitation falling on broad areas of the 

$.PQ]~ ::::!IB-
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 0 to 10 cm/yr (0 to 4 ::l3-:-9-in./yr) 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 
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modeling analysis (Smoot et al. 1989) indicated that 68 to 80 %orllie precipitation falling on 
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 3-40. Additional 
data and information about possible models for unsaturated flow may be found 
in Brownell et al. (1975), and Rockhold et al. (1990). 

• Field 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 T Plant 
Aggregate Area. 

• 

• 

A lysimeter study reported by Routson and Johnson (1990) was conducted at a 
location 1.6 km (1 mi) 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 (±0.08 in.), 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 137 Cs 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 137Cs from an 
unspecified spill. Cesium-137 was not detected below the bottom of the burial 
trench. However, increased 137Cs activity was observed above the top of the 
waste fill which Routson and Johnson concluded indicated that net negative 
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recharge (loss of soil moisture to evapotranspiration) had occurred during the 
10-year burial period. 

Sparse Russian thistle was obseived at the burial trench area in 1980. 
Rockhold et al. (1990) noted that 137Cs appears to strongly absorb 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-:-l mi) northwest of the 300 
Areas. The grass test site was located in a broad, shallow topographic 
depression approximately 900 m (A;f(Q!l~ ft) wide, several hundred meters 
long, trending southwest. The area .fa .. covered with annual grasses (cheatgrass 
and bluegrass). The upper 3.5 m (J.1}1-h¼-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 (3.5 x l~~- 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) obseived in these studies may represent 
potential recharge to deeper vadose zone soils and/ or the underlying water table. 
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10 IY~~-s:Groundwatef flow in the unconfmed aqeifer beneath the 200 West Area is genemlly 
11 towi'tfd the north end east, away from the groundwater mound obset"Yed iR the southern part 
12 of the Z PltHtt Aggregate Area. GFOtindwater ele>t'ations iR Jene 1990 for the mieonfmed 
13 a:quifer in the 200 Areas a:re shown on Figure 3 40 (Kasza: et a:1. 1990). Gmhftffl et a:1. 
14 (1981) ea:leulated horizontal hydraelie gradients for the 200 West Area of 0.004 to 0.015 for 
15 data: eolleeted i:n Deeemeef 1979. Gmhnm et a:1. (1981) estimated that 11ertiea:l hydmulie 
16 gmdients iR the uneoefmed a:quifer exceed 10% in some a:rea:s of the uneoefmed a:qeifer. 
17 
18 Natural groundwater inflow to the unconfined aquifer primarily occurs along the 
19 western boundary of the Hanford Site. Currently, man-made recharge occurs in several 
20 waste management units (e.g., the 216-T-1 Ditch, 216-T-4-t.l, Ditch, 216-T-4B Pond) located 
21 within the T Plant Aggregate Area in the 200 West Area. Historically, greater recharge 
22 probably occurred from a number of waste management units in the 200 Areas. Man-made 
23 recharge probably substantially exceeds natural precipitation recharge in these areas. The 
24 unconfined aquifer ultimately discharges to the Columbia River, either near the 100 Areas, 
25 north of the 200 Areas through Gable Gap, or between the 100 Areas and the 300 Area, east 
26 of the 200 Areas. The precise path is strongly dependent on the hydrologic conditions in the 
27 200 East Area (Delaney et al. 1991). If recharge in the 200 East Area is large, more of the 
28 recharge from the 200 West Area is diverted north through Gable Gap toward the 100 Areas . 
29 Generally, however, the easterly route appears to be more likely for recharge from the 200 
30 West Area. 
31 
32 ~~:$;Z.;4 3.S.2.S Historical Effects of Operations. Historical effluent disposal at the 
33 Hanford Site altered previously prevailing groundwater hydraulic gradients and flow 
34 directions. Before operations at the Hanford Site began in 1944, groundwater flow was 
35 generally toward the east, and the groundwater hydraulic gradient in the 200 West Area was 
36 on the order of 0.001 (Delaney et al. 1991). Prior to disposing liquid waste to the soil 
37 column in the Separations Areas, groundwater elevations in the 200 West Area may have 
38 been as much as 20 m (65 ft) lower in 1944 than at present. As seen in Figure 3-41, a 
39 distinct groundwater mound is still apparent beneath the 200 West Area. The horizontal 
40 hydraulic gradient is expected to::l- J increase and shift to the east as the mound 
41 continues to dissipate. ·················•···· 

42 
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3.5.3 T Plant Aggregate Area Hydrogeology 

This section presents additional hydrogeologic information identified with specific 
application to the T Plant Aggregate Area. 

3.5.3.1 Hydrostratigraphy. As shown on Figure 3-4+1, the hyclrostratigraphic units of 
concern beneath the T Plant Aggregate Area are (1) the 1kttlesnake Ridge Interbed, (2) the 
Elephant Mountain Basalt Member, (3) the Ringold E~fflmfi§g{foffflfttioe. units A and E, (4) 
the Plio-Pleistocene unit and early :r Palouse.j soil, ancr·csYihitiianford fonn'ltion. The 
hydrogeologic designations for the •.T Plant Aggregate Area were determined by examination 
of borehole logs from Lindsey et al. (1991) and Chamness et al. (1991) and integration of 
these data with stratigraphic correlations from existing reports. For the purposes of the 
T Plant AAMSf{;, R:epoft, this discussion will be limited to the vadose zone and possible 
perching horizons within the vadose zone underlying the Aggregate Area. i™1i.liE 
mf.q,tffl~tJ.Ql:pi. J:a :: mijmffijJj~ym~:::JillfflA~:]pJ~ll~:::;.oo::1.t~::::;t,9ym.J~t.i1JIMIS.i.~ 

3.5.3.1.1 Vadose Zone. The vadose zone beneath the T Plant Aggregate Area 
ranges in thickness from about 90 m (272 ft) along the northern part of the aggregate area 
boundary to 65 m (195 ft) in the vicinity of the 216-T-19 Crib based on December 1990 
groundwater elevation data (WHC 1991a). The observed variation in vadose zone thickness 
is the result of variable surface topography and the variable elevation of the water table in 
the underlying unconfined aquifer. 

PHblished 11adose 2:one hydraulic data speeifie to soil samples or subsurfaee 
exploffttioe.s ad¥ftftCed ie. fue T Plae.t Aggregftte .Area were e.ot fo1:1e.d. Howe¥er, oe.going 
work by the Westiflghouse Hanford Compae.y BftrtHOftfflee.tal Tuehoology, Risk ae.d 
Perfoffflllfl:ee Assessmee.t gro\:11) to ei10:tt1ftte l)Otentifll eontamie.ae.t tf'e:e:Sl)Ort from a. prOJ>Osed 
faeil:ity ie. the low 1.e¥el solid waste burial grounds util:iii!:es soil samples from Well 299 W7 9 
on the e.ofth side of the 218 W 5 B1:1rie.1 Groue.d in the T Plae.t Aggregate Areft. le. this 
smdy, laboratory mee.s1:1red soil moismre retentioe. e1:1FYes were used to determine 1t'e.dose 
we.e soil ltydra1:1lie eoe.d1:1eti¥ity 110:files for use ie. a oometieal modeling Mlllysis. The soil 
samples 1:1sed to prepare the moismre retentioft e1:1r.•es were eolleeted from the refereHCed 
weH. A s1:tmm81j' of the moismre eoateat ae.d hydratllie eoad1:1etir1ity ¥1ll1:1es is preseated 
below. 

Sample 
Depth. 

Soil HomoB 1ft 

H8:ftford Foffflfttioe. 3. 05 
(Upper Coe.rse Grained Unit) 
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M:oisture 
Content 
Wt% 
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l\leesured Saturated 
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0.38 
0.38 

0.23 

0.26 
0.20 
0.21 
0.23 
0.24 

7.0 X 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. Downward-moving moisture in the vadose zone, 
whether from precipitation recharge or artificial recharge, may accumulate on or within the 
Plio-Pleistocene and early ijPalousel soil units beneath the T Plant Aggregate Area. The top 
of the Plio-Pleistocene Unfr occurs ·"at elevations ranging from 180 m to 206 m (540 to 620 
ft). The early !! Palouse; soil horizon is typically occurs at elevations between 210 m to 183 
m (630 to 183 ft). Adclitional characteristics information on the extent and stratigraphic 
position of the Plio-Pleistocene and early f Palouse:j soil are provided in Figures 3-16, ~ 
H&;--i.!iiP-19, 3 30, 3 31, and 3 32l!Hlm!:::1r1:1::!Bi.!ii!::~rl~- The high 
concentration, laterally continuous nature, and relatively gentle (1.5°) dip to the southwest of 
the Plio-Pliestocene unit indicate the possibility of perched water zones. Further examination 
of the existing drilling logs failed to provide additional data on the existence of perched 

water zones:::1 ::a :: m::111:1:mm.i m :~. 

3.5.3.2 Natural Groundwater Recharge. As discussed in Section 3.3 .3, no natural surface 
water bodies were identified within the T Plant Aggregate Area. Therefore, the potential for 
natural groundwater recharge within the T Plant Aggregate Area is limited to precipitation 
infiltration. No precipitation infiltration data were identified with specific reference to the 
T 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 10 
cm/yr (0 to 3.9 in./yr) . 

As suggested in Section 3.5.2.2, precipitation infiltration rates probably vary with 
respect to location within the T Plant Aggregate Area. Higher infiltration rates are expected 
in unvegetated areas or areas with shallow rooting plants, Higher infiltmtion mtes IH'e a-1:so 
~~~-t~ -~--~~- with gravelly soils exposed at the surface~::::m ::::m:::~ :tiB:::g 
ifflliRll!Im:i:fJi!-
3.5.3.3 Groundwater Flow beneath the T Plant Aggregate Area. Within the T Plant 
Aggregate Area, groundwater flow is generally toward the east, with some flow to the north 
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based on December 1990 Hanford wells groundwater elevation data (WHC 1991a) (Figure 3-
41). Flow is generally away from a groundwater mound located in the southern part of the 
200 West Area. This obseFYed groendwater moend is e:ttri:eeted to the residee:l from a moend 
which formed daring past liqeid waste dischO:£ges to the U Pond. A review of groundwater 

iii~i1B11:iili,ilmii::; ~i1ffl1ij!~B~ll:1ii:lil l~lmltl~lt2 
m~:i il ~ genemlly decreasing groendwater ele•t1ations ifl the northeastem part of the T Plant 
Aggregate Area. 

3.5.3.4 Historical Effects of Operations. Data identified for this study were not sufficient 
to quantitatively evaluate the effect of wastewater discharges to the soil column from T Plant 
Aggregate .Area waste management units on groundwater flow in the unconfined aquifer. 
Evaluations discussed in Section 4.1.8 suggest that wastewater discharged to the 216-T-6, 
216-T-7, 216-T-18, 216-T-19TF, 216-T-26, 216-T-27, 216-T-28, 216-T-32, 216-T-33, 216-
T-34, 216-W-LWC Cribs, 216-T-1, 216-T-4A, 216-T-4-2 Ponds and Ditches, and 216-T-2, 
216-T-3 Reverse Wells may have infiltrated to the underlying unconfined aquifer. Although 
an estimate of the total volume of fluid discharged to each of these facilities was found 
(Table 2-2), discharge rates were not identified. Therefore, estimating the potential water 
level rise associated with individual waste management units by means of a point source 
algorithm (e.g. , the Theis equation) could not be done. 

3.6 ENVIRONMENTAL RESOURCES 

The Hanford Site is characterized as a cool desert or a shrub-steppe and supports a 
biological community typical of this environment. 

3.6.1 Flora and Fauna 

The 200 Areal Plateau is represented by a number of plant, mammal, bird, reptile, 
amphibian, and insecf species as discussed below. 

3.6.1.1 Vegetation of the 200 Areai Plateau. The vegetation of the 200 Area~ Plateau~ 
Areas plateae is characterized by native shrub steppe interspersed with large areas of 
disturbed ground with a dominant annual grass component. The native stands are classified 
as an Anemisia tridentata/ Poa sandbergii - Bromus tectorum community (Rogers and Rickard 
1977) meaning that the dominant shrub is §~g:::mii.ffiil :::Big Sagebresh (Anemisia tridentata) 
and the understory is dominated by the nati.ve··sao.dberg;·s p~µffiil,iliBleegmss (Poa 
sandbergil) and the introduced annual eiheatgrass (Bromus ieciorum). Other shrubs that are 
typically present include Gjray Rplbbitbrush ( Chrysothamnus nauseosus)' Ggreen 
Rplbbitbrush (C. viscidiflorus), Sf,Piny Hpopsage (Grayia spinosa) , and occasionally 
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A?J.ntelope Bqitterbrush (Pursia tridentata). Other native bunchgrasses that are typically 
present include Bljottlebrush-~uirreltail (Sitanion hystrixJ, Iµioian Rpcegrass (Oryzopsis 
hymenoides), Ngeedle-and.!ftlrread (Stipa gqlmml!:;cemat-a), ·and Pprairie Jjunegrass (Koleria 
cristata). Common and important herbaceous···spedes include ~rpentine cymopteris 
(Cymopteris terebinthinus), Gglobemallow (Spheracea munroana), balsamroot (Basamorhiza 
careyana), several Milh•eteh &U~f!xE.b. species (Astragalus caricinus, A. sclerocarpus, 
A. succumbens), J4ong-leaf Pphlo,t{Phiox longifolia), the common ¥yarrow (Achillea 
millifolium), Ppale-·F4vening-pi:imrose (Oenothera pallida), .'.Jlhread-leaf phacelia (Phacelia 
linearis), and several Biusy/pPeabane SiPecies (Erigeron poliospermus, E. Filifolius , and 
E. pumilus). In all, weii over "iOO plant species have been documented to occur in native 
stands on the 200 Areas Plateau. 

::::: l 

Disturbed communities on the 200 ~ Plateau are primarily the result of either 
mechanical disturbance or range fires. Mechanical disturbance, including construction 
activities, soil borrow areas, road clearings, and fire breaks, results in drastic changes to the 
plant community. This type of disturbance usually entails a complete loss of soil structure 
and total disruption of nutrient cycling. The principle colonizers of mechanically disturbed 
areas are the annual weeds Russian ~histle (Salsola kall), Jim Hill Mffl.ustard (Sisymbrium 
altissimum), and Bgur-ragweed (Ambrosia acanthicarpa). If no further· disturbance occurs, 
the areas will eventually become dominated by cheatgrass. All of these annual weeds are 
occasionally found in native stands, but only at relatively low frequencies. 

Range fires also have dramatic effects on the overall ecosystem, the most obvious 
being the complete removal of S§agebrush from the community, and the rapid increase in 
cheatgrass coverage. Unlike the .native grasses, the other important shrubs, and many of the 
perennial herbaceous species, Sagebrush is unable to resprout from rootstocks after being 
burned. Therefore, there is no dominant shrub component in burned areas until S$.agebrush 
is able to become re-established from seed. Burning also opens the community to ·"the 
invasion by cheatgrass which is capable of quickly utilizing the nutrients that are released 
through burning. The extensive cover of cheatgrass may then prevent the re-establishment of 
many of the native species, including S~gebrush. The species richness in formerly burned 
areas is usually much lower than in native stands, often consisting of only cheatgrass, 
Sandberg's B§luegrass, Russian thistle, and Jim Hill Mfflustard, with very few other species. 

The vegetation in and around the ponds and ditches on the 200 Areaj Plateau is 
significantly different from that of the surrounding dryland areas. Several tree species are 
present, especially ~ttonwood (Populus trichocarpa) and Wfillows (Salix spp.). A 
number of wetland species area also present including several ·sedges (Carex spp.), bulrushes 
(Scirpus spp.), e¢attails (Typha latifolia and T. angustifolia), arid pond-weeds (Potamogeton 
spp.). .... 
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1 3.6.1.2 Plant Species of Concern. The Washington State Department of Natural 
2 Resources, Natural Heritage Program[ classifies rare plants in the State of Washington in 
3 three different categories, depending on the overall distribution of the tax.on and the state of 
4 its natural habitat. These categories are: Endangered, which is a "vascular plant tax.on in 
5 danger of becoming extinct or extirpated in Washington within the near future if factors 
6 contributing to its decline continue. Populations of these tax.a are at critically low levels or 
7 their habitats have been degraded or depleted to a significant degree"; Threatened, which is a 
8 "vascular plant tax.on likely to become endangered within the near future in Washington if 
9 factors contributing to its po_"ulation decline or habitat degradation or loss continue" ; and 

10 Sensitive, which is a tax.on that is "vulnerable or declining, and could become endangered or 
11 threatened in the state without active management or removal of threats" ( definitions taken 
12 from Washington $11{¢ Department of Natural Resources 1990). Of concern to the Hanford 
13 Site, there are two Endangered tax.a, two Threatened tax.a, and at least eleven Sensitive taxa; 
1 these are listed in Table 3-3. All four of the Threatened and Endangered tax.a are presently 
15 candidates for the Federal Endangered Species List. 
16· 
P. Of the two Endangered tax.a, Ppersistantsepal ¥ yellowcress is well documented along 
1'8 the banks of the Columbia River throughout the 100 Areas, it is unlikely to occur in the 200 
19' Areas. The Nporthem w,l-0rmwood ltti«(m:::1?:arBil l.l{!lll!r.49:~)I:~s known in the 
~ State of Washington by only two populations, one across from The Dalles, Oregon, and the 
21 other near Beverly, Washington, just north of the Hanford Site. This tax.on has not been 
21: found on the Hanford Site, but would probably occur only on rocky areas immediately 
23 adjacent to the Columbia River if it were present. Neither of the Threatened tax.a listed in 
24 Table 3-3.\~ have been observed on the Hanford Site. The Columbia Min.ilk vetch 
25 ' (4Ei:i:li:Jlllmi~l:}.s known to be relatively common on the Yakima Firing Range, 
~ and has been documented to occur within 1.6 to 3.2 km (1 to 2 mi) to the west of the 
27 Hanford site on both sides of Umptanum Ridge. This species could occur on the 200 Ar~ 
28 1 Plateau. Hoover' s ~sert Pparsley (llfflEit~!lll}]inhabits the steep talus slopes ··· 
29 near Priest Rapids Dain. Potentially; it could be found on similar slopes on Gable Mountain 
30 and Gable Butte, but has yet to be documented in these areas. 
31 
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Of the Seftsitwe si,eeies, five MC i:fth&biamts of e:qu&tie or moist h&bite:ts 8:ftd the other 
six MC i:fth&bitaflts of dry ttl)18:ftd h&bite:ts. Deftse Setige, Shiftieg Flatsedge, Southem 
Mlldwort, 8fld False Pimpemel: are all lmowe. to oeeur iB the 100 Areas, esi,eeially near the 
B C Area, ill or e.ee:r the Columeie: Ri:1er. Some of these si,eeies could ee preseftt iB or fte&r 
!}OMS 8fld ditches ill the 200 Areas. The few flowered coHiBsia may also oecur iB these 
h&bite:ts. The Gmy Crypte:fttha oecurs oe. opee. dunes thfetlghout the Han.ford Site. Piper's 
Daisy is fairly eommon on UmptB:ftum Ridge 8fld Rattlesaake Ridge, eut has also eeen 
doeumeoteti ill the vieiftity of B Poftd, the A 24 Crie, 8fld 100 H Area. Bristly Crypamthe:, 
Dwe:rf EYefting primrose h&Ve eeen found at the south eftd of the White Bluffs, 
approximately 3.2 km (2 mi) ttl)Stfeam frem the 300 Area. The Palouse Mille vetch and 
Coyote toeaceo e:re e.ot as wel:1 doeumenteti but are lmown to inhabit Eky 58:ftdy e:re&s such as 
the 200 Area 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 
11ooth-sepal Bit.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 Site 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. thompsonil) 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 ~ Plateau. The mammals, birds, reptiles, amphibians 
inhabiting the 200 Areaj 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 (Spermophilus townsendii), Gjreat B§asin pocket mice 
(Perognathus parvus), pocket gophers (Thomomys talpoides), and deer mice (Peromyscus 
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1 maniculatus) . · Badgers are known for their digging capability and have been implicated 
2 several times for encroaching into inactive burial grounds throughout the 200 Areas. The 
3 majority of the badger excavations in the 200 Areas are a result of badgers searching for 
4 prey (mice and ground squirrels). Coyotes are the principal predators, consuming such prey 
5 as rodents, insects, rabbits, birds, snakes and lizards. The Great Basin pocket mouse is the 
6 most abundant small mammal, which thrives in sandy soils and lives entirely on seeds from 
7 native and revegetated plant species. Townsend ground squirrels are not abundant in the 200 
8 Areas but they have been seen at several different sites. Other small mammals that occur in 
9 low numbers include the Western harvest mouse (Reithrodontomys megalotis) and the 

10 Grasshopper mouse (Onychomys leucogaster). Mammals associated more closely with 
11 buildings and facilities include Nuttall's cottontails (Sylvilagus nuttallil), house mice (Mus 
12 musculus), Norway rats (Rattus norvegicus), and some bat species. Bats probably play a 
13 minor role in the 200 Area's ecosystem but no documentation is available on bat populations 
14 at Hanford. Mammals such as skunks (Mephitis mephitis), raccoons (Procyon lotor), weasels 
15 (Mustela spp.), porcupines (Erethizon dorsatum), and bobcats (Lynx rufus) have only been 
16 , observed on very few occasions. 
17 
18 ' 3.6.1.3.2 Birds. Over 235 species of birds have been documented to occur at the 
19 Hanford Site (Landeen et al. 1991 ). At least 100 of these species have been observed in the 
20 200 Areas. The most common passerine birds include starlings (Stumus vulgaris) , homed 
21 larks (Ermophila alpestris), meadowlarks (Stumella neglecta), Wj estem kingbirds (Tyranus 
22 virticalis) , rock doves (Columba livia), barn swallows (Hirundo rustica) , cliff swallows 
23, (Hirundo pyrrhonota) , black-billed magpies (Pica) and ravens (Corvus corax). Common 
24 raptors include the Nlorthem harrier (Circus cyaneus), American kestrel (Falco sparvarius) , 
25 and~ tailed haw1c····(Buteo jamaicensis). Swainson' s hawks (Buteo swainsom) sometimes 
26 nest in. the trees located at some of the army bunker sites that were used in the 1940' s. 
27 Ggolden eagles (Aquila chrysaetos) are observed infrequently. Burrowing owls (Athene 
28 1 cwucularia) nest at several locations throughout the 200 Areas. The most common upland 
29 game birds found in the 200 Areas are California Qguail (Callipepla califomica) and Chukar 
30 partridge (Alectoris chukar), however, Rpng-necked pheasants (Phasianus colchicus) and 
31 Ggray partridge (l~ffll;tJ.Oem -perdix) may be found in limited numbers. The only native 
32 game bird commo1i"io''iiie 200 Areal Plateau is the Mfflourning dove (Zenaida macroqra) 
33 which migrates south each fall. Other species of note•'•which nest in undisturbed sagebrush 
34 habitats in the 200 Areas include S~ge sparrows (Amphispiza bellz), and tJ.oggerhead shrikes 
35 (Lanius ludovicianus). Long-billecfepurlews (Numenius americanus) also use the sagebrush 
36 areas and revegetated burial grounds for nesting and foraging. 
37 
38 Waterfowl and aquatic birds inhabit Z.lmlti.)B-Pond and other areas where there is 
39 running or standing water. However many '•ot'ihese' areas such as i :tm#.lfl.lI~Ditch are 
40 becoming more scarce due to stabilization and remedial action cleanup· acdvhies. Aquatic 
41 birds and waterfowl common to ~il;I J¥ii I~Pond on a seasonal basis include Canada {;geese 
42 (Branta canadensis) , American coot"(Fuiica americana) , Mlallard (Anas platyrhynchos) , 
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1 Rfuddy duck (Oxyurajamaicensis), Rtedhead (Aythya americana), Bpufflehead (Bucephala 
2 aibeola) and Ggreat blue heroJL(Ardea herodius) . ···· 
3 
4 3.6.1.3.3 Reptiles and Amphibians. Common reptiles include gopher snakes 
5 (Pi.tuophis melanoleucus) and sideblotched lizards (Uta stansburiana) . Other reptiles and 
6 amphibians which are infrequently observed include sagebrush lizards (Sceloporus graciosus) , 
7 homed toads (Phryosoma douglasstf), western spadefoot toads (Scaphiopus intermontana) , 
8 - yellow-bellied racer (Coluber constrictor), Ppacific rattlesnake (Crotalus viridis), and striped 
9 whipsnake (Masticophis taeniatus). Both lizards and snakes are prey items of mammalian and 

10 avian predators. 
11 
12 3.6.1.3.4 Insects. There are hundreds of insect species which inhabit the 200 Areas. 
13 Two of the most common groups of insects include several species of darkling beetles and 
14 grasshoppers. Harvester ants are also common and have been implicated in the uptake of 
15 radionuclides from some of the burial grounds in fflii:200 East Area. Harvester ants have the 
16 ability to excavate and bring up material from as far down as 4.6 to 6.1 m (15 to 20 ft). 
17 Other major groups of insects include bees, butterflies and scarab beetles. Insects impact the 
18 surrounding plant community as well as serving as the prey base for many species of birds, 
19 reptiles and mammals. 
20 
21 3.6.1.4 Wildlife Species of Concern. Some animals which inhabit the Hanford Site 
22 have been given special status designations by the state and federal government. Some of 
23 these designations include state and federal threatened and endangered species, federal 
24 candidate, state monitor, state sensitive, and state candidate species. Species listed in Table 
25 1 as state and/ or federal threatened and endangered such as the bald eagle (Haliaeetus 
26 leucocephalus), peregrine falcon (Falco peregrinus), American white pelican (Pelecanus 
27 erythroryhnchos), ferruginous hawk (Buteo regalis), and sandhill crane (Grus canadensis) do 
28 not inhabit the 200 Areas. The bald eagle and American white pelican utilize the Columbia 
29 River and associated habitats for roosting and feeding. Peregrine falcons and sandhill cranes 
30 fly over the Hanford Site during migration. Ferruginous hawks nest on the Hanford Site but 
31 nesting has not been documented for this species on the 200 Areas Plateau. Other species 
32 listed in Table 3-4 as state and/or federal candidates and state monitor species such as 
33 burrowing owls, Great Blue Herons, Prairie falcons (Falco me.xicanus), Sage sparrows, and 
34 Loggerhead shrikes are not uncommon to the 200 Areas Plateau. 
35 
36 
37 3.6.2 Land Use 
38 
39 The T Plant Aggregate Area is the location of the T Plant and its attendant facilitie$j 
40 (e.g., 234 ST BtJildi:Bg, 231 T Buildiflg, 242 T BtJilding and other stmernres) ftftd the 218 W 
41 Solid Waste Burial Grouads. Past activities at the T Plant included plutonium separation 
42 from waste streams generated in other 200 Areas facilities and plutonium and americium 
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recovery from in-plant waste streams. Historically, liquid waste generated in T Plant was 
disposed of to various land disposal units. Low-level and mixed waste from T Plant, other 
Hanford facilities, and offsite facilities was deposited in the 218-W Burial Grounds. Various 
storage facilities, offices, and laboratories are also located in T Plant. Waste management 
units that remain active are noted in Tuale [lfflffl!r~fa2-1 . 

3.6.3 Water Use 

There ~ iii:J:no consumptive use of groundwater within the 200 West Area. Water 
for drinking and emergency use, and facilities process water is drawn from the Columbia 
River, treated, and imported to the 200 West Area. The nearest wells used to supply 
drinking water are located at the Yakima barricadiiiiEi.D.:i:~l!Jiffltffl) , about 5 km (3 .1 
mi) west of the 200 West Area; at the Hanford Safety .. PatrofTrammg-· Academy (Well 699-
528-EO) about 40 km (25 mi) to the southeast; at the PNL observatory (Well 6652-C); and 
near the Fast Flux Test Facility (Well 699 49 100 C) in the 400 Area (Well 699-51-81), 
about 32 km (20 mi) to the southeast. The nearest water supply wells are located offsite 
about 15 km (9.4 mi) to the northwest. These wells obtain their water from the basalt and 
the basalt interbeds (:Jlhe Berkshire well and Chateau Ste. Michelle No. 1 and No. 2). The 
latter wells are reportedly used for irrigation although they may also be used to supply 

~r.i-~~-~~--~-ci~~~-'. ::::::::• tw~w.1~:::r,t1:::111,• 1::::a1n1I~!1:::11111::::• :::mtre::nm:::9m:::1:::m~~n 
m:::a ::111:::m :::111f: 

3.7 HUMAN RESOURCES 

The environmental conditions at the T Plant Aggregate Area must be evaluated in 
relationship to the surrounding population centers and other human resources. A very brief 
summary of demography, archeology, historic resources, and community involvement is 
given below. 

3.7.1 Demography 

There are no residences on the Hanford Site. The nearest inhabited residences are 
farm homes on land located 21 km. (13 mi) north of the T Plant Aggregate Area. There are 
approximately tlli\U~ U258,000 people living within a 80 km (50 mi) radius of the g~ [[[l.lm~ 
iB!· The piimarj/ population centers are the cities of Richland, Kennewick, anl.Pasco;· .......... 
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located southeast of the Hanford Site, Prosser to the south, Sunnyside to the southwest, and 
Benton City to the southeast. 

3.7.2 Archeology 

An archaeologic smvey has been conducted of undeveloped portions of the 200 West 
Area by the Hanford Cultural Resources Laboratory. Isolated artifacts and sites of interest 
were identified in the 200 West Area but not within the T Plant Aggregate Area. The closest 
site of interest is the remains of the White Bluffs Road, located approximately 1.6 km (1 mi) 
northwest of the -T Plant Aggregate Area, which was previously an Indian trail. 

3. 7 .3 Historic Resources 

The only historic site in 200 West Area is the old Whites Bluffs freight road that 
crosses diagonally through the ~Qg:::~~~::~ :!ivieiflity. This site is not considered to be 
eligible for the National Register. 

3.7.4 Community Involvement 

A community relations plan (CRP)(Ecology et al. 1989) has been developed for the 
Hanford Site Environmental Restoration Program which includes any potentially affected 
community with respect to the T Plant AAMSR. The BmiffilJtimiRPii iffinIBRF 
includes a discussion on analysis of key community concerns and perceptions regarding the 
project, along with a list of all interested parties. 
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Figure 3-1. Topography and Location Map for the Hanford Site. 
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Figure 3-3. Geomorphic Units within the Central Highlands and Columbia 
Basin Subprovinces that Contain the Columbia River Basalt Group 

(after Thornbury 1965) (Last et al. 1989). 

3F-3 



,,, ,.,. .,. .,. .,. 

.,. .,. ,,. ,,. .,. .,. 
.... 

,. 
",.,. 

/ ~ 
',I I I I I I \ I I 111 I I I I I I \ 

Sand Dunes 

EJ Active 

f~;~~;A Stabilized 

DOE'RL-91-61 -------
Draft B 

Proglacial Flood Bar 

Alluvial Fan 

Alluvial Plain 

Channeled 
Scablands 

• Approximate 
;~ Site Boundary 

,, 

-,1 II I ✓ 

"I Ill' 

0 

0 

C. 6 

Unnamed 

Ac tl v11 J/;y 
undslides .. _:_:·_-._=: 

.. :--;: .. =;_;.,.; .-. v 

10 Kilometers 

5 Miles 

undslldes 

Yakima Fold Ridge 
PS86 Q9- 14J 

Figure 3-4. Landforms of the Pasco Basin and the Hanford Site. 
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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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Table 3-1. Hydraulic Parameters for Various Areas and Geologic Units 
at the Hanford Site. 

Location Interval tested Hydraulic conductivity (m/day) 

Pasco Basin Hanford formation 150 - 6,200 
Ringold Formation 6 - 180 

UnitE 
Ringold Formation 0.03 - 3 

Unit A 

100 Area Ringold Formation Unit E 9 - 395 

200 Areas Hanford formation 610 - 3,050 
Ringold Formation 2.7 - 70 

Unit E 
Ringold Formation 0.3 - 3.6 

UnitA 

200 West Area Ringold Formation 0.02 - 61 
UnitE 

Ringold Formation 0.5 - 1.2 
UnitA 

Lower Ringold 9 X 10-6 - 2.4 X 10-5 

laboratory 

Slug Tests at U-12 Crib Upper Ringold 2.4 - 13 

300 Area Hanford Formation 3,350 - 15,250 

300 Area Ringold Formation 0.58 - 3,050 

1100 Area Ringold Formation 0.09 -1.5 
Units C/B 

1100 Area Ringold Formation 2.4 X 10-4 
Overbank Deposits 0.03 

WHC(f PLANT)/8-31-92/03120T 
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Table 3-2. ummary of-Reported Hydraulic Conductivity Values for 
Hanford Site Vadose Zone Sediments. Page 2 of 2 

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-? 16 

9 X 10-4 40 

9 x 10-4 (arithmetic Field Saturation 
mean of9 
measurements 

5 X 10-3 (sat) 50 

1 X 10-3 (sat) 50 

5 X 10-4 (sat) 40 

1 X 10-4 (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-l (sat) 

1. 10 X 10-3 (sat) 18.3 to 21 

1.80 X 10-4 to 3.00 X 24 to 25 
10-4 (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. 

WHC(f PLANT)/8-31-92/03120T 

3T-2b 

Measurement 
Method or Basis 

for Reported Value 

Guelph 
permeameter field 
measurements 

Unsteady drainage-
flux field 
measurements. 

Guelph 
permeameter field 
measurements. 

K..t 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 3-2. Summary-of- Reported Hydraulic Conductivity Values for 
Hanford Site Vadose Zone Sediments. Page 1 of 2 

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-? 10 Sand 200 Area Lysimeter Soil 
Experiments 

1.7 X 10-8 7 

1.7 X 10-9 5.5 

1.7 X 10-lO 5 

1.3 X 10-ll 4.3 

2.6 X 10-3 31 Sandy soil reported Unsaturated 
as "typical or many column studies. 

5. 7 X 10-4 (sat) 56 
surface materials at 
the Hanford Site. • 

6.3 X 10-ll 2.9 Near-surface soils 2-km south of K estimates using 

2.2 X 10-ll 
200 East Area water retention 

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 IO na 

1 X 10-2 (North 29 na 
Caisson) 

4.5 X 10-3 Field Saturation na BWTF North Guelph 
(arithmetic mean of Caisson and permeameter field 
15 measurements) area north of measurements 

caisson 

WHC(f PLANT)/8-31-92/03120T 
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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 columbituf'1 Suksd. Persistantsepal Brassicaceae Endangered 
ex Howell Yell ow cress 

Anemesia campestris L ssp. Northern Asteraceae Endangered 
borealis (Pall.) Hall & Clem. Wormwood 
var. wormski.ol.dil-al (Bess.) 
Cronq. 

Astragulus columbianus"1 Columbia Milk Fabaceae Threatened 
Barneby Vetch 

Lomatium tuberosumal Hoover's Desert- Apiaceae Threatened 
Hoover Parsley 

Astragalus arrectus Gray Palouse Milk Vetch Fabaceae Sensitive 

Collin.sia 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 

Care.x den.sa 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(f PLANT)/8-31-92/03120T 
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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 (Amphispiui belli) 

Great Blue Heron (Casmerodius 
a/bus) 

Merlin (Falco columbarius) 

Prairie Falcon (Falco mexicanus) 

Long-billed Curlew (Numenius 
americanus) 

Striped Whipsnake (Masticophis 
taeniatus 

FE - Federal Endangered 
Ff - Federal Threatened 
FC2 - Federal Candidate 
SE - State Endangered 
ST - State Threatened 
SC - State Candidate 
SM - State Monitor 

Status F~eral 

FE 

Ff 

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 SITE MODEL 

Section 4.1 presents the chemical and radiological data 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 Section.., 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 ppW.g applicable or relevant and appropriate requirements (ARARs) (Section 6.0). 
Conta.minandnformation is assessed in Section 7. 0 to provide a basis for selecting 
technologies that can be implemented at the sites. 

Contaminants 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 
affected media in the T Plant Aggregate Area include surface soil, surface water, vadose 
zone soil, perched groundwater, air, and biota. The media affected at a specific site /w;t.~ 
l• ii~ :::m will depend upon the quantities, c~~1:11ical and physical properties ol"ihew• 
material that was released, and the subsequent site µffit history. The kftowfl or suspected 
sources sites, &Rd the potentially affected media at each site mi are listed in Table 4-1 for 
radionuclide contamination and Table 4-2 for chemical contammation. 

4.1 KNOWN AND SUSPECTED CONTAMINATION 

There are two major categories of chemical and radiological data available for the 
T Plant Aggregate Area: site-specific data applicable to individual waste management units 
and unplanned releases; and area-wide environmental data that are useful in characterizing 
regional contamination trends. 

Some 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 
contamination at each site PIM- The types of site-specific data that are available for some 
sites qmfij include inventory. information, surface radiological surveys, external radiation a&I 
B monitoring, soil and sediment sampling, biota sampling, borehole geophysics, and ········· ···""· 
groundwater sampling. 

Table 4-3 summarizes the types of site-specific data available 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 
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1 OR quantity. These concerns are addressed in Section 8.0. The µfilt,--site-specific 
2 information is presented for each waste management unit in Sectiori°"'4.1.2 . 
3 

! Jl-
9 
10 In addition to these site-specific data, there are area-wide data not directly applicable to 
11 any waste management unit within the T Plant Aggregate Area. The most important sources 
12 of this general environmental data are quarterly and annual environmental surveillance 
13 reports published by the Westinghouse Hanford Cemf)liflY ('Vesti-nghottse Hliftford). There 
14 are also area-wide geophysical data available that include gravity, magnetic, magnetotelluric, 
1~ seismic refraction, and seismic reflection surveys (DOE 19886,). However, these studies are 
16 not useful for characterizing the extent of chemical and radio~~clide contamination and so are 
17 ' not presented in Section 4.0. These data are discussed in more detail in Section 8.1.2. 
18 
19 The most recent environmental monitoring of the Hanford Site was conducted by-the 
20 Pacific Northwest Laboratory (PNL) (lii&III Ii liiiliftfl and Westinghouse Hanford. 
21 However, most of the data applicable-· to··the··t ··Piaiit""Aggregate Area have been published by 
22 Westinghouse Hanford. The latest Quarterly Environmental Radiological Survey Summary 
23 Reports (Huckfeldt 1991a, 1991b, 1991c) were reviewed during the current study, as well as 
2~ . the last sevoo ffl annually published environmental surveillance reports (Elder et al. 1986, 
25 1987, 1988, 1989, Schmidt et al. 1990, 1991, 1992). The quarterly reports contain only 
26 surface radiological survey results. The annual reports describe several different sampling 
27 , and survey programs including surface soil sampling, external radiation measurements, biota 
28 sampling, air sampling, surface water sampling, groundwater sampling, and radiological 
29 surveys. 
30 
31 Air, soil, surface water, and biota samples were collected each year at the same 
32 locations within the 200 West Area. External radiation measurements were also taken 
33 annually at several locations. Until 1990, few of the sample locations were directly 
34 associated with any of the identified waste management units and so most of this information 
35 is only useful in characterizing area-wide trends. In 1990, however, new sampling locations 
36 were established near areas of known surface contamination. Currently, only external 
37 radiation data are available for these new sample locations. Both the new and old sampling 
38 locations are shown on Plate 3. 
39 
40 Section 4.1 describes available data regarding known and suspected contamination in 
41 the T Plant Aggregate Area on a media-specific basis (air, surface soil, biota, and vadose 
42 zone soil). The text summarizes sources of chemical and radiological sampling information. 
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Section 4.1.1 presents data on a media-specific basis. Section 4.1.1.1 presents results of air 
quality sampling data. Surface soil data are described in Section 4.1.1.2. Results of surface 
water sampling are presented in Section 4.1.1.3 . Results of vegetation and other biota 
sample analyses are presented in Section 4.1.1.4. Available vadose zone sampling data are 
presented in Section 4.1.1.5 . Section 4.1.1.5 also discusses evidence for contamination 
migration within the vadose zone to the unconfined aquifer underlying the site. Additional 
assessment of the nature and extent of groundwater contamination is presented in the 
200 West Groundwater Aggregate Area Management Study:;iI{lii1 (AAMS!{). 

To supplement available radiological and chemical analytical data, historical waste 
inventory information for the T 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 2-4-:! }and 2+).) . As discussed in 
Section 2.0, the compilation is based on supporting data from the Waste Inventory Data 
System (WIDS) (WHC ~ lf.J\I) and the Hanford Inactive Site Survey (HISS) Database B l ill~- ········••.•····· .... · 

4.1.1 Affected Media 

4.1.1.1 Air. This section discusses results of ambient air monitoring applicable to the 

!.__J:>_~~ .. ~ggregate Area as reported in ~-i!Ulfl'.9:rt]::11 RHO/WHC :i:lllmei 
fflffi(qffl)mnual environmental surveillance monitoring reports (Elder et al. 1986, 1987, 
i9~H(.T989, Schmidt et al. 1990, 199~J). The last five years of data for the T Plant 
Aggregate Area are summarized in Table 4-4. The complete data set since 1985 is 
summarized in Appendix A. I . 

Ambient air monitoring stations located within the T Plant Aggregate Area or near its 
boundary include sites N161, N987, N986, and N153, and Nl77 (Plate 3). As discussed in 
each of the BBIUmlfql RHO/WHC ~iB.ilwl:::m1tql:::annua1 environmental 
monitoring reports for 1985 through 1990, the sampling locations are part of a larger 
network within the 200 Areas to assess the effect of operations on the local environment, and 
to assess 200 Areas facilities perfonnance. According to the annual reports, sample station 
locations throughout the 200 Areas were sited based on prevailing wind directions and 
potential sources of airborne contaminants. Within the T Plant Aggregate Area, Sftfflples 
!mim N986, tf:987;. and 1 153 are located in and around the 241-TY-Tank Fann (Plate 3) . 
'sfatlon .. N161 is 'east of lw.l~ J:j\j Building~, and Nl 77 is south of the Laundry Facility (!~111 Building -m) ......................... . 

Hr-1, J!!C:i11'e~tl= :~:~~lb~ ~;r:bos:;:: !!':1::~~:~i:~1.: (ti
8 

ft'/min [cfm]) flov/.rate. Throughout the 200 Areas air samplers are operatecf.01i"a 
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continuous basis. Sample filters are exchanged weekly, held one week to allow for decay of 
short-lived natural radioactivity, and sent for initial laboratory analyses of gross alpha and 
beta activity. The initial analyses serve as an indicator of potential environmental problems. 
After the initial analysis, the filters are stored until the end of the calendar quarter, at which 
time they are composited by sample location ( or as deemed appropriate according to the 
annual reports) and sent for laboratory analyses of specific radionuclides. Compositing of 
the filters by sample location provides a larger sample size and; thus; a more accurate 
measurement of the concentration of airborne radionuclides resulting ·from operations in the 
200 Areas. 

Fottr }ftt)()ffltOry analyses ftfe rotttiflely perfofffled: 111:]illf::1• ::::!Plml:::mn,iY 
fir 137Cs, 90Sr, 239Pu, and total uranium. A more detailed description of the air sampling 
equipment and analyses methods are provided in the annual reports. The results from this air 
sampling program have shown a steady decline in the concentration of these radionuclides 
since 1979 throughout the 200 West Area because of improvements in operational 
environmental controls and curtailed operations (Schmidt et al. 1990). m iif:J:­
~, fiJJJfi11i9JJJJ!n Table 4 4, the valttes are averages for each year witii·a· detectioo.··smce 

fll,one of the airborne monitoring samples 991ilq!lJl lJf:OO;Jlm;JlJmi1Jll;g&f~l~UiJJilf 
takea resttlted ie: ootaele eommeats ie: the sttmm&l)' seetioas of 8:8:Y of the 8:ftftl:lftl reports 
1xmm:::n1:::mm:::1,::- :::- :::sill!li;ff9ni![91:::• :::mni!:::1iill/::::(Elder et 
al. 1986, 1987, 1988, 1989}.; Schmidt et al. 1990, 199~! ) -

4.1.1.2 Surface Soil. There are several sources of data available for characterizing surface 
soil contamination. These include:- aerial and ground radiological surveys, external radiation 
measurements, and surface soil sampling. These data will be presented in the following 
sections. In addition, there is a limited amount of site-specific radiological and soil sampling 
data that will be presented in the appropriate subsections of Section 4.1.2. 

4.1.1.2.1 Radiological Surveys. Radiological survey results may be influenced by 
buried or airborne radionuclide contamination but are generally indicative of surface and 
shallow soil contamination. Depending upon the instrumentation and survey techniques used, 
results may be reported in ct/min, dis/min, mr/hr, or mrem/yr. Typical natural background 
levels for these measurements are approximately+ 50 ct/min, 2,000 dis/min, (for an Nal 
detector), .05 mrlhflf:P!i :::m11, and 9011:::mrem/y~:::a §lfll::1 ::, u :::;~IHJ).. An aerial 
gamma-ray radiation survey was performed over the 200 West Area in July and August 1988 
(Reiman and Dahlstrom 1988). The survey lines were flown with a 122 m (400 ft) spacing 
at an altitude of 61 m (200 ft). The data were normalized to a height of 1 m (3.3 ft) above 
the ground surface. Figure 4-1 presents the gross count data ( counts per second) on an 
isoradiation contour map that covers the entire 200 West Area. · J.Ai!Jliiliffl~Jl!Eri.B.11 
111~1t1~::111:::1J~r111]111:::ffli:::emf:::::::1m-::::11::::ma1i21flii1·········· ··········· 
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The entire area has gross gamma counts that are above background. However, several 
high gamma count anomalies can be identified within the aggregate area. The highest gross 
count results in the T Plant Aggregate Area were between 220,000 and 700,000 ct/~ 
measured over the ~!Jt!li:::n;:::?;tJlt:8 TX/TY Tank Farmj. The second highest res~lts 
were between 22,00(fancf?0)X:Xf'ct/~ measured over the 216-T-4 Pond and over the 241-T 
Tank Farm. The T Plant buildings, centered on UU[:I J!l.tffi Building~ also exhibited 
significant levels in the range of 7,000 to 22,ooo··alslf········ ..... 

:,:❖:❖: 

It is Beftfly impossible to Rlf:ffli] convert these gross gamma counts to a meaningful 
exposure rate because of the compiex···aistribution of radionuclides on the site. Many of the 
spectra do not have readily identifiable photo peaks but rather occur on a smear or 

••1rn11 .. r~1•:::~ :::! !~~~!! l:!!!!l:!1!!~r~~~!!' 
ao:··area:··who·se .dfameter.i1iay···be··1en··iliii.es the height of the platform above the ground 

flf:iffl!!!l!Pll!J- t:)111).. Because of the large-area integration of the airborne system, 
localized anomalies will appear to be spread over a larger area with lower activities than 
actually exist on the ground. Spectra logs were generated for each monitored area with 
levels greater than 7,000 ct/• · The only radionuclide peaks identified in the T Plant 
Aggregate Area were 137es and 60eo. Both of these relatively high energy gamma emitting 
fission products were detected at the 111±11 !f Pond. The 137es was identified aerially at 
the T Plant buildings, centered on the···22T~f' ·Building, the liltl !f-Tank Farm, and the ~It • lJ!Jffl!gJ:Jfr:f:!t• TX/TY Tank Farmi,. ·---•....-.•.••.•.•··· .•.•.•.•.•.•.•.•.•.•··· 

The aerial radiation survey data should only be used as a qualitative tool for identifying 
more highly contaminated areas within the survey boundaries. In addition, the gamma 
counts noted in the survey probably result from both surface and shallow buried radionuclide 
emissions and pipe/tank radionuclide inventories and ~ ; thus;: not entirely indicative of 
surface contamination. .. ·.• 

Elevated radiation zones identified by the aerial survey generally correspond to areas 
where surface contamination has been noted by surface radiation surveys. Figure 4-2 shows 
areas of known surface contamination, underground contaminatio~~ and migration identified 
from surface surveys (Huckfeldt 1991a, 1991b, 1991c). The primary areas of surface 
contamination noted in the T Plant Aggregate Area include the following: 

• The 241-T, lTIQ and tTY Tank Farms 

• The railroad tracks leading to 221-T Building 
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• The 216-T-4-2 Ditch and 216-T-4B Pond area 

• An area ~ west of 241-TX and 241-TY Tanlc Farms across Camden Avenue 
due to pasf'"'~nplanned releases 

• The 216-T-14 to j 17 Trenches 

• The 216-T-21 to 825 Trenches 
:::: 

• Areas surrounding the 271-T Building. 

Most of these areas fall within the anomalously high zones noted in the radiation 
survey. Areas of active surface contaminant migration include the following: 

• The area hoffh &tf&eeet and iasf west of the 241-T Tanlc Farm. The 24(;'1' and 
............ :;:;:;:;:;:;:;:;:;:;:;:;:;: 4 ;:;:;:;:;:;:;:;:;:;: •:;:;:;:;:;:;:;:;:;:;:• g;!J;TY Tanlc Farms received an extensive decontamination in late 1991 to help 
control this spread. 

Table 4-5 summarizes the radiological survey results for each waste management unit 
and unplanned release. The areas of surface contamination and contaminant migration are 
discussed in more detail in the section dealing with the individual waste management units 
and unplanned releases (Section 4.1.2). Surface radiological surveys are done quarterly, 
semiannually, or annually at the waste management units. The surface contamination posting 
may change often because of resurveying and because of cleanups affected under the 
Radiation Area Remedial Action (RARA) IProgram. This program is concerned with the 
management and control of surface contamination. These surveys yield data on gross 
contaminant levels (ct/min and dis/min) which are useful in identifying the presence of 
contamination at a waste management unit and in mald.ng available comparisons between 
waste management units. 

4.1.1.2.2 External Radiation Dose Rate Measurements. Dose rates from 
penetrating radiation were measured annually at H liZ locations in or adjacent to the T Plant 
Aggregate Area between 1985 and 1990. The sample locations are shown on Plate 3 and the 
survey results are listed on Table 4-6. The measurements were taken with 
thermoluminescent dosimeters (TLDs) and are reported in mrem/yr. The TLDs measure 
dose rates resulting from all types of external radiation sources including cosmic radiation, 
naturally occurring radioactivity, fallout from nuclear weapons testing and contributions from 
other Hanford Site activities. The average measured totals that exceeded 100 mrem/yr were 
in the areas east of 241-TX Tanlc Farm and north of the 216-T-4 Pond. The highest 
quarterly reading was located east of the 241-TX Tanlc Farm in 1988 and resulted in an 
estimated annual exposure level of 196 mrem/yr (lr.lllII Il {Ilml).. The apparent trend 
from this data indicates that from 1985 to 1988 tiie.generaf dose ··rates' for the T Plant 
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Aggregate Area increased. In 1989 there were only two measurement locations. These 
locations showed a reduction from previous years. 

In 1990 new sampling locations were established giving the T Plant Aggregate Area 
lir flYe-dosimeter ~ - The new , .. -fites were generally located 011 ?.!..11:~ 
areas of known contamination and the results appear to be slightly elei.•ated o•,er the tilm 

§~,1!~~ 
(Schmidt et al·# 1992). This overall decrease is believed to be a result of the e,ctem&l 
mcli&tioft momioriflg ~fOgmtB i!iffiiiUlmllll~::D :!:~~-:::Mi~lmtltf:m~ .. ...... .... . 
Measurements were generally a little above 100 mrem/yr. The highest measured total µfill 

1\11•11irli:~::.i::;B~1!m~~m•1~L,~~1~r ::~:~ii?!!~~~ 
summ&med iii Tobie 4 6 (Schmidt et al, 1990). 

4.1.1.2.3 Surface Soil Sampling. Between 1978 and 1989, surface soil samples were 
collected annually from a regular rectangular grid that covers the 200 W, est Area with 35 
sampling points. Fourteen of these sampling sites are located within or adjacent to the 
T Plant Aggregate Area. The sample points have never been exactly surveyed, but are 
generally located close to the intersections of Hanford Site coordinate lines at 610 m 
(1,000 ft) spacings. In addition, between 1984 and 1989, soils have also been sampled along 
fences enclosing the three tank farms in the 200 West Area. There are three soil samples 
associated with the 241-T, -TX, and -TY Tank Farms. None of the soil sampling locations 
WftS-:W~}at waste management units or unplanned release sites, so these data cannot be 
appliecf·clirectly to any site. 

The results of the two soil sampling programs since 1985 are summarized in Tables 4-7 
and 4-8. Tables that present all of the data collected since 1985 are contained in 

-1111P!e'.!!lleJ 
with eaeh &ftftlytie8l resuk and those eetries that flffl less th8.ft the aeeofflf)8.ftyilig eoootilig 
effl>:FS are deftOted with a fflffl.HS ( ) sigtt. Betries with a fflffl.HS sigtt i:ftdieate that the tree 
v&lue of the 8ft&lytieal results C8ftft8t be qti8.fttified. AB:&lytieal results with a fflffl.Hs sign 
shoukl ftot, iii most eases, be used for 01+1&luatioos. 

The highest radionuclide concentrations were generally noted in the vicinity of the 
241-T and -TX Tank Farms. Using 137Cs as an indicator of radionuclide concentrations, the 
highest most recent levels recorded (1989) were at 2W8, adjacent to the 241-T Tank Farm, 
and 2W13, east of 241-TX Tank Farm. However, the trend at these locations has been 
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generally downward since 1978 indicating that the elevated 137Cs levels are not because of 
current operations at the tank fann (Schmidt et al. 1990). The highest most recently 
recorded (1989) 90Sr and 239Fu concentrations were found at site 2W9, east of B 
Buildiflg 221-T §gyg. . .......... .... 

In 1990, new soil sampling locations were established that are located close to areas of 
known surface contamination. The locations of these new sites are shown on Plate 3. There 
are 17 new sample locations within or adjacent to the T Plant Aggregate Area. Two samples­
!lifffil, one from the lfl wft5te of B!tTX Tank Farm, and one from the east of +ll:~TY 
Tank Farm, (sample point 13 and 14, respectively) , were not sampled because work was 
occurring in these areas·: These ,two areas will be sampled in 1991 (Schmidt et a1;,:~ 1992). 

In 1990, it we:s coftCluded the:t the 200 ~ contaifts s,e,1eml f)Otentie:l souFCes of 
ew1ironmente:l eontamiflation including low le¥el waste dispose:l sites, tank fa:rms ,Elftd 
processing fe:eilities. By focusiftg of these fe:eilities, a mofe effect1'1e progmm to identify e:nd 
f)fe'reBt e:d¥erse ewriroftfflente:l ifflt>&et will be &ehie'ied. The le¥els of coata:fBinllftts, 
e:lthough low, are ele11e:te e:eo•1e the:t of the offsite a•1emge. As clee Uf) efforts progFess, 
there should be a ltwel or deefellsiflg tread of eoneentmtioas iB these samples (Schmidt et e:1,:f: 
1992). 

4.1.1.2.4 Historical Waste Inventory Data. Soil contamination was caused by two 
primary routes, planned releases (e.g. , ditches, trenches) and unplanned releases . The 
unplanned releases, while not as large in total activity sent to the soil, still resulted in 
significant quantities of contaminated soil. In the T Plant Aggregate Area, approximately 
50 % of the unplanned releases were caused by piping failures or diversion box leaks. Each 
of these releases resulted in some level of soil contamination. Some of these unplanned 
releases, including UN-200-W-14, t29, and f97 were initially remediated by removing the 
top layer of contaminated soil and covering the remaining contamination. At other 
unplanned releases, including UPR-200-W-28, the area of contaminated soil was covered 
with clean soil and temporarily posted as a radiation zone with the signs subsequently 
disappearing without available explanation (WHC :f~ J.j -1992ft). Adjacent to the east side of 
the 221-T Building, large areas of the ground have been covered with a spray encapsulant to 
control soil contamination spread. 

4.1.1.3 Surface Water. No natural surface water bodies exist within the T Plant Aggregate =~ !~;e;~~ t~: ~~i:n~::~~:_11~l!fo!!-~:~20~~~~~f'~~s; Bffl~a:::i 
provided in Section 4.1.2. A summary of water quality data for the 216-T-4-:fbfrcii .. 1s ... .. ... 
provided in Table 4-9. In 199Ql the highest monthly result of 111 pCi/L i,Jj}i. was observed 
at 216-T-4r,I Ditch (Schmidt et"~~ 1992). .. .. .. ...... .. 
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The only other active surface water discharge location in the T Plant Aggregate Area 
aeeordmg to WIDS doeumeetatioe aed coordinates, is the powerhouse pond. Field surveys 
of the powerhouse pond show it to be located south of the WIDS eoordie:ates ift the T Plant 

Aggregate Area fl5-I I• tl t:1a:1:1-fiilflf~•-iill 216-U- l 4 €fllrlftli,. Fer 
disettssion pmposes, the powefflOtlse peed will be addressed ift the U Plaet Aggregate Area 
R,eport (DOB RL 1991d). 

4.1.1.4 Biota. Westinghouse Hanford and PNL have conducted various biota sampling 
activities beginning in 1971 through 1988 inside as well as outside the Hanford Site. Np 
upward trends in radionuclide concentrations were detected for any of the wildlife species 
examined (Eberhart et al. 1989). A significant downward trend was exhibited in many 
ifii!II sa-mple types, particularly 137Cs. 

Three factors are believed to have contributed to the decline in concentration of these 
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 Site facilities and 
operations. 

Biota samples have been collected since 1978 from 14 - ~ 5ites within or adjacent 
to the T Plant Aggregate Area. Vegetation samples were coiiect~xf °from the same locations 
as the grid soil samples described in Section 4.1.1.2 (Plate 3). Average analytical results 
from 1985 through 1990 are compiled on Table 4-10. The complete data set from this 
sampling is presented in Appendix A.2. 

Vegetation samples have generally had radionuclide concentrations that are slightly 
elevated above regional background (Schmidt et al. 1990). The most commonly detected 
radionuclides include mes, 90Sr, 60Co, 238Pu, and 239Pu. Grid site 2W8, adjacent to the 
241-T Tank Farm, has usually had the highest mes concentrations in the area. In 1989, grid 
site 2W9, east of tJi!i:ZZ.l.tT Building 221 T, had the highest 239Pu and 90Sr concentrations 
~i:>~~ed at any ofiii,tT ... Pknt Aggregate. .. ~ .. ~pling mti§i,i mtes. These II.ml! 
- site leeftaens are consistent with gffi'Ulffli the sites with elevated soil contamination. 
During 1986 increased contamination, primarily .. due to increased contaminated tumbleweed 
growth was found near the 216-T-3 Reverse Well and the 216-T-34 and -35 Cribs with a 
maximum reading of 5 mrad/hf (Elder et al. 1987). In 1988, increased mes concentrations 
were noted from vegetation samples from the 216-T-4j] Ditch (Elder et alj 1989). There 
have been no statistically significant trends in vegetation .. radionuclide concentration since 
1979 (Schmidt et al. 1990). 

In 1990, results from vegetation samples demonstrated that radionuclide concentrations 
are above regional background levels. These concentratio~ are attributed to root uptake 
from the contaminated soils and deposition from airborne contaminants. The st11faee 
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sffieilizatioa - f)irogram, initiated in 1979, has significantly reduced the amount of 
contaminatecf\iegetation and spread of wind-blown contamination. However, the control of 
deep-rooted vegetation on waste fl!:P!i• il::::im 5ites is becoming more of a problem. 
The restructuring of the herbicide program spray schedule and use of pre-emergent 
herbicides will help to correct the problem. 

Nearly each year special biotic samples have also been analyzed in the T Plant 
Aggregate Area and found to be radioactively contaminated. Known radioactive samples 
from the last six years are coyote feces near ffii 222-T Building (Elder et al. 1987), domestic 
pigeons from T Plant (Schmidt et al. 1990), and contaminated rabbit fecal material found 
near T Plant (Schmidt et al. 1990). 

4.1.1.5 Vadose Zone. The extent of contamination in the vadose zone has been most 
extensively studied by geophysical well logging. Geophysical well logging has been 
conducted in the T Plant Aggregate Area since the late 195()~s. Gross gamma-ray logs have 
been used since that time to evaluate radionuclide migration 1n the vadose zone beneath 

;-~~:b~e~~i~~:~: :~f t!~!!,~r1!!,!!!ll~?1!l!,~?=?!:PThe log 
iiiterpretatfon 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 for logs from the same holes. Any significant 
changes may be indicative of contaminant migration in the vadose zone. Inteipretations were 
complicated by the fact that logging equipment and procedures have i¥9!Yll!PYl:~i.Pist 
@il• imY.!~::1::::- ::::-~:- :ilimmllffllI-,::B l:- ::1~1 

2 
26 
2 

, ~Yili~l.i~: aot beea eoasisteat. Attempts made to normalize data collected at different times 
mei"'wfoi .. limited success, and quantitative interpretations were not possible. The log 
interpretations are discussed in detail in Appendix A.1. The results of the log inteipretations 
are also summarized with the appropriate waste management units in Section 4.1.2. 28 • 

29 
30' 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

The only known vadose zone lu samples analyzed for contaminants have been as a 
result of a major leak from the 241~T~i06 !lggJ.itl:PiU Tank (Rouston et al. 1979}, WHC 
1~1i1 ~). ¥:fflffiiMIB:::1:1 Spmples takeii is a result of this leak, also identified as 
UPR-200-W-148, were used to determine the extent of contaminant migration. The only 
contaminants evaluated were 1~u, 144Ce, and 137Cs. These three radionuclides were chosen 
for evaluation because they span much of the radionuclide mobility range exhibited in the 
241-T-106 $.mm§lii Tank leak ,lml!ll system. Cesium-137 is the least mobile and 
106Ru is the .. most mobile. It is estimatecfthat 435,000 L (115,000 gal) leaked to the soil in 
an area extending 7 m (23 ft) horizontally from the tank and 33 m (108 ft) below the ground 
surface. 
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There are no known vadose zone c emical samp es available from the T Plant 

Waste management units that have received large volumes of liquid are more likely to 
cause subsurface contaminant migration. The potential for liquid wastes to J,lyj migratclj 
through the vadose zone to the groundwater can be estimated by comparing the volume of 
waste discharged at each waste management unit to the 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 
would reach the groundwater. These calculations are summarized on Table 4-12. They are 
based upon several conservative assumptions: (1) the discharged water does not spread out 
laterally from the point of discharge (i.e., the Metr:YQ}YRiof affected vadose zone is equal 
to the depth to groundwater multiplied by the plan viei; 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 or precipitation, (3) the average J}6fe 

.,._()_J:ti_~~-m~i::::p~-~~~-- ~~--~?.~~~ is • 1• :::~H!l::11:::0. 30,:::~ti~i:!Pllii!ll]lll:::a#:~!Y 
;~~?!:!!=•• ,.,:'.I8~1~~~~;:;'::~:!: =:~~=~~;iiltti*m;::th

•e 
management units Q.~:i:I.Uliffi.~i!flig:::have the potential for the migration of liquid 
discharges to the unconfmecfaquifeif 1'aseEl et1 a seil eelumt1 pore ¥elume ef 0.30. If ll:ft 
effeetwe pore ¥elume porosity ef 0.10 is useEl, 18 tet&l waste mMagement units have the 

__ ..., 
4.1.2 SitetSpecific 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 Plants, }Juildings, and Storage Areas. No site-specific data were compiled for any 
of the T Plant Aggregate Area plants, buildings, and structures. 
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tank (SSTs) generally include: inventory information, limited waste sampling, surface 
radiological surveys, vadose zone well geophysics, and internal tank monitoring of chemical 
and physical parameters. In the past, there has been much iess emphasis in characterizing 
the catch tanks, settling tanks and vaults, and little information is available regarding these 
units. The following section is subdivided between ~1¥ill!~ and other tanks to 
reflect this difference. The T Plant Aggregate Area. coiitaJiis··orie .. vault~; lilEe stmcttife, the 
218 W 8 BtHifll GfOtHld. This w&sle fflftft&gemeBt; ue:il is deserieed ifl Seelioe. 4 .1. 2. 9. 

4 .. 1.2.2.1 Single-Shell Tanks. All of the jffli.fflt&Ill!i SSTs-in the T Plant 
Aggregate Area are located within the boundaries of the 241-T, -TX, and -TY Tank Farms. 
In these areas, large quantities of liquid wastes were intentionally discharged from !~Ii 
iliU!flm ~fflIE &t-T Plant B.mii~i:::~ directly to the ground (Waite 199ij~''fu 
addition to the tank wastes discharged to the ground, tank wastes have also been released to 
the ound as a result of leaks from(· ""T''t''heUI&nti 8STs and transfer lines. Nineteen 

-!'=iU:::mmM.~ 1:::m:::m;:m•BIIJlllll:::~ assumed to have leaked &t-T 
Plftftt(l~§.ij]J~); the estimate of the volume of waste leaked is 690,000 L (180,000 gal) 
(WHC.Jl!J~f~). Most of the long-lived radionuclides still remain in the tanks even 
though the .. total volume of liquid discharged exceeds that which is now in the tanks (Waite 
1991). 

Inventory Studies. Chemical inventories for the ll!i iiJll~ SSTs have been 
modeled with the Tracks Radioactive Components (TRACj"computer ·code developed by 
Westinghouse Hanford. This program calculated tank inventories for 68 radioactive 
constituents and 30 chemical constituents. The estimates were based on the historical records 
of the quantities of material initially placed in the tanks from nuclear fuel production and 
later modified by tank transfers and radioactive decay. The TRAC inventories, though 
recognized as having serious limitations, represent the best current information on the 
contents of the tanks. The TRAC predictions for 14C, 137Cs, 137Ba, and uranium isotopes 
show the least agreement with other data sources. -The results of this modeling are provided 
in Table 2 3 4::13.. 

•:•:•:•:•:•:•:•:•:•:•·· 

Tank Waste Sampling. Chemical sampling has been performed on some of the tanks. 
The usefulness of these samples is very limited because: (1) very few radionuclides or 
organic chemicals were analyzed, (2) much of the sampling was done in the 1970's and 
material has been moved into and out of the tanks since that time, and (3) no attempt was 
made to collect samples that were representative of the tank as a whole. Much of the 
sampling was done in order to characterize the chemical composition of liquid that was to be 
sent through an evaporator. 

The results of the ~!)STY Tank Farm sampling effort are documented in TY Tank Farm 
Waste Characteriza,ti.on Data, R.L. Weiss, M:Meh 1986, RHO M.I TI 1 P -~~]l~lffl. 
The information in Table 4 13 l :::was compiled from analytical data sheets fro.iii.the.M6=o37 

WHC(f PLANT)/8-31-92/03221A 

4-12 



.1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

r"' 20 

•

21 
22 
23 

• 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

DOE/RL-91-61 
Draft B 

Library. The table includes any radionuclide data that are available for each sample, as well 
as pH and total organic carbon (TOC) ieformation mi:§. Solutions with low pHs and high 
TOC (organic solvents) would tend to enhance radionuclide migration through the soil 
column. 

Chemical Explosion Potential. The two most sigeifie&:Bt fl&mmftb~ materials Hi 

iiiiiiJ ln 
can ··beiirod'.uced as a product of radiation bombardment of water or organic materials as well 

iil'r~•~ranb 
tanks according to their potential for flammftb~ ges genemtioe. lfflffi.$,ffig. The factors in this 
ranking include: surface level -fluctuation, temperature, total curies of waste, organic content, 
volume of solids, waste type, pressurization, crust formation and past flammable gas 
detections. Six of the 241-T, 241-TX, and 241-TY Tank Farm tanks are suspected of having 
a ferrocyanide problem (241-T-101, 241-T-107, 241-TX-118, 241-TY-101, 241-TY-103, and 
241-TY-104), one has the potential to generate significant quantities of hydrogen gas (241-T-
110), and two are suspect due to high organic content (241-TX-105 and 241-TX-118) 
(Hanlon 1992). 

Vadose Zone Well Geo h sical Lo in • Most of the slli~1~31ietif tabki SS.'.fs are P Y gg g ,,,,,,,,,,,) f f:¥:2,,,,,,,,,,,,,,,,,,;,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

surrounded by an array of vadose zone wells. Gamma logging is performed on these wells 
on a regular basis in order to identify new tank leaks and to monitor the migration of existing 
contaminant releases to the soil. Table 4-1+1.$:?summarizes the borehole geophysical data 
available for each tank. All of the assumed ieaidng tanks in the 241-T, 241-TX, and 241-TY 
Tank Farms exhibit elevated gamma radiation levels in their associated monitor wells. 
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241 T Tank Farm. This ta:ek farm conattBs twewe 1,900,000 L (500,000 gal) ftfla 
foer 208,000 L (55,000 gal) SSTs (Hanlon 1992). The waste stfC&fBs 1eeewed by this taak 
farm were primarily eislffllth phosphate first and seeonEI cycle metal waste ftfttl trieutyl 
phosphate waste from the 221 T, Building, ftfld coe:ting waste, ion c;irehB:Bge waste, 8fld 
high le•1el waste from the R:eduction/Oxitlation (REDOX) plB:Bt. The tank farm e:lso 1eeeiz1ed 
P~lL waste, B Plftflt low le•1el waste, decontamination waste, e¥1lf)Orator bottoms, and 224 U 
waste from the 241 B, BX, C, ftfld SX Te:nk FB:fffls (HB:Blon 1992) . 

Tonk 241 T 101 . Shift logs, interne:l memos, B:Bd drilling and gB:1Bma logs fof clrywells 
at this enit seggest a Sf)ill oeceffeEI some time prior to 1973. The dl:lmtioe. e:nd qeantity 
of the relee:se is unke.own. Based on one ¥8:Elose monitoring well, high le¥el wastes 
penetre:ted Uf> to 37.2 m (122 ft) eenee:th the surfe:ee. Additione:l che:metefti:B:tion"is 
needed to eoB.fi.fffl B:Bcllof assess the e:real and •1ertiee:l Elistrieution of conte:minB:Bts from 
their SUSf)OOted tank 011erllow e>1ent (WHC 1992a). 

Tonk 241 T 102. This te:nk is eette1t•ed to Be SOUBd (He:nloB 1992). No UBple:ftned 
fClee:scs e:re associated with Tonk 241 T 102. 

Tonk 241 T 103 (UPR 200 W 147). This te:Bk is B:B assumed 108:kef (HB:Blon 1992). 
One Uftf)le:nned relee:se has eeen associated with this tB:Bk (UPR 200 W 147). Dufing 
drilling of monitoring wells to tmck the e,cteet of a lee:k at Tonk 241 T 106, 
radioBeclide contamiflation was encountered ne&r the 241 T 103 Tonk. Seesequent 
itwestigations re•1ee:led that a leak resulted from a fe:iled grout see:l ift a spe:re entry lifte. 
The Ele:te: shows the mdioe:eti-vity has prefereBtie:lly mo•1ed towe:rd the southeast. The 
greatest depth to which the liquid waste penetmted is e:boet 25 m (82 ft) eelow the 
gfOHnEI seffe:ee e:nd is e:boet 37 m (120 ft) e:bo¥e the water table (Cramer 1987). 

Tonk 241 T 104. This ta:ek is Bette't'ed to ee sounEI (He:nlon 1992). No Hftf)le:r.necl 
relee:ses e:re associated with TB:Bk 241 T 104. 

Tonk 241 T 105. This te:nk is eelie'ied to ee soenEI (HB:BloB. 1992). No Hftf)laflned 
relee:ses e:re associated with Tonk 241 T 105. 

Tank 241 T 106. This ta:ek was remo11ed fro01 service e:nd ce:tegoraed as a conflflBed 
leaker dee to a le:fge Uftf)le:nned relee:se (UPR 200 W 148). This relee:se was assemed 
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te ha'le started on April 20, 1973 ooring a routine fi:11:i:Bg opemtion, howe'leF the leak 
was not deteeted until Jlu1e 8, 1973. It is estimated the leak eontamiAated o¥er 25 ,000 
m~ (33,000 y&) of soi:l. This ttftit was pttmped te a miftimttm heel ie. Jttne 1973 ftftd 
was further pttmped down te a residttal layer of less thftft 15 cm (6 ie..) ie. Jttly 1974 
(WHC 1990c). Test boreholes were made during 1975 te detcmtlne the e*tcftt of the 
leak plume for e¥idenee of me•rement of the plume. Test results iAdieate that the 
plume is essentially staele, though some slow migmtien has been ftOticed teward the 
southeast. AH wells adjacent to the tank cofttaie. sigfti.ficftftt le•1els of mdioactiYe 
contaminat.ien. A deseriptien of the 241 T Taelc Fftfffl suhsutfitce geology cftft he 
feund ie. the Haeferd repett ARH 2874, 241 T 106 'Fank Leek ln¥eatigati0n (Atlllfltic 
Riehfield 1973). This tank is ftOW classified as ftft assttmed leaker (Hftlllon 1992). 

T8flk: 241 T 107. This tftftk has three actr1e mooitering wells. Reatliegs from Deywcll 
50 07 07 iA 1974 iAdicated a leak with a peak actwity at 13 m (42 ft). Deywell 
50 07 03 showed a peak ie. actiYity at 13 m (43 ft) iii 1975. The peak acti¥ity grew to 
a maximum of 1, 100 et/s iA March 1977 ftftd has been slowly recediBg since Septemher 
1977. This tftftk has been listed as ftft assumed leaker (Hftftlon 1992). No estimate of 
the ¥olume leaked is ft'railahle. 

ThBk 241 T 108. This tank has six acti1t•e ftldiation moRitering wells. Tonk 241 T 108 
was remo:Yed from sefYice ie. 1974 due te ftft une*plaie.ed deerease ie. liquid le¥el of 
0. 76 cm (0. 30 ie..) ( < 3,800 L [ < 1,000 gal]). ActiYity was noted ie. deywell 50 08 07 
ftftd continued te inerease through 1979. &plomteey Drywells 50 08 08, 50 08 19, 
ftftd 50 11 11 were drilled ifl an effort te identify the leak souree. It was concluded 
that Tunk 241 T 106 is a f)Otential sottree .of the acti>1ity ftftd the acti>1ity is migratilig ie. 
the direction of Taelc 241 T 108. 

ThBk 241 T 109. This tank is listed as an assumed leaker (Hanlon 1992). It was 
remO¥ed from sefYice ie. 1974 due te increasing acti'f'ity in Deywell 50 09 10 which is 
one of six wells for monitoring this tftftk. Actl>rity ie. Deywells 50 09 01 ftftd 50 09 02 
has eontie.ued te decrease sie.ee first mooitered ie. 1975. .~twity in Deywells 50 09 09 
ftftd 50 09 10 has eoetinued to deerease siflee 1976 (Stales & Walker 1977). The 
•• ,olume leaked from this tank is estim~ te he < 3,800 L ( < l, 000 gal). 

Tunk 241 T 110. This ttoit has the f)Oteotial for hydrogeo or other flammahle gas 
genemtien (WHC 1992a). Because this uRit eoemins solids, drywells 8:fe the only 
meftfts of leak detection. Deywell acti'f'ity remained staele through the mid 1970's 
(WHC 1990c). 

Tunk 241 T 111. This uoit was eategoraed as haying questienahle iAtegfity after an. 
Uft8*J>lai.eed liquid le>rel decrease of 0.76 cm (0.30 i.e.) ie. 1974; the tftftk is now 
classified as ftft assumed lettirer (Hftllloo 1992). 
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1 Tank 241 T 112. This unit reeei•1ed bismuth phosphate seeond cycle waste, PNL 
2 waste, decoetaminatioe waste, supem&tant coeta.ining B Plant low l011el waste and ioe 
3 exehllftge waste from the 241 T Tllftks. DeyweHs Md liquid leYel measuremeets hfllt•e 
4 remtlffled stable (WHC 19928:). 
5 
6 Tank 241 T 201. Although this He.it is RO leeger ie service, thefe B:Fe repea-ted 
7 iftdieatioes of ieeFeB:sed water l011els attributed te precipitation (WHC 19928:). Whee 
8 opemtioee:l, this unit recei'led 224 U Building waste. This te:Bk. is eoesidered a ROB 

9 leakiflg tank (WHC 1992a). 
10 
11 Tank 241 T 202. Radiation FeB:diogs ie peripheral DeyweH 50 00 08 hB:11e rema-ifted 
12 stable dHring the w1iew period. Surface le11el mee:sHremeets llftd ie tMk photegmphs 
13 te:kcft duffflg the review period eoftflffft lit}Uid lc-t•el inel'Cftses from inmtsions. This 
14_~ Hait received 224 U BHilding waste (WHC 19928:). 
15 
1 Tu.nk 241 T 203. Radiatioft fC8:diftgs from the oee peripheral DeyweH 50 00 08 hB:11e 
17 , shown RO signifieent ehllftges. Surfe:ee level mee:suremeets hft'le reme:ifted stable. This 
18 Hait receP1ed 224 U Bttildieg waste (WHC 1992a). 
19 · 
2Q Tu.nk 241 T 204. Sttrfe:ee lc-t•el mee:sttremeftts hB:11e reme:ieed stable. This unit 
21 recei'led 224 U Buildieg waste (WHC 19928:). 
22 
23 241 TX Taek Fa,m. This te:Bk. fo:fflt eoesists of eighteen 2,840,000 L (750;000 ge:l) 
24 SSTs (He:nlon 1992) llftd a reeeix1er te:Bk.. The waste stree:m FCeei'led by the TX Tank Fflffll 
25 was geeerated largely from the bisffl\:lth phosphate process Hsed ie the 221 T BHilding and te 
26 a lesser exteftt waste from the REDOX Ple:nt. The waste stfC8:m coete:ifted uranium 
27 compoHftds llftd ttp to 90 % of the origifte:l fission products, eoatieg wastes from fuel rod 
28 ' proeessiBg opemtiofts, deeonte:miee:tion waste eoftte:ining ttp te 10 % of the origine:l fission 
29. aetii,ity and as mHch as l % plHtoaittm, llftd seeoftd decoetamination cycle waste that 
30 geoorally eonte:ieed less the:n O .1 % of the origine:l fission aeti'lity llftd as mtteh as 1 % 
31 plutoaittm. Other waste stl'C8:ffls reeePled by the TX Tu.nk Fflffll ieelude waste from the 
32 solidification progmm llftd the ttranium FeCO'lefY progmm (WHC 19928:). The fluid 
33 tmesferred te the tanks dHMg theif operation did eot eonte:ie comple*ed waste (WHC 
34 1992a). 
35 
36 The tote:l t}Ue:ntity of waste estimated ie the PNL HB:mfd Rft:nking Rqx)ft te hB:11e 
37 eetered the groHndwater, at the 241 TX Tuek FflfiB, is appro*HBe:tely 30,800,000 kg (34,000 
38 toes) (Steftfter et e:l. 1988). With the ~tion of T&nk 241 TX 112, ta:eks with more thllft 
39 2,300,000 L (600,000 ge:l) of stered waste are assumed te be leakiflg. Tu.nk 241 TX 107 is 
40 the oftly te:Bk. assumed to be leakiflg that eoete:ifts less thftft 3,800,000 L (100,000 ge:l) of 
41 waste (WHC 19928:). 
42 
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Se7;:Cftll deywells withi.R the tftftk 18:fffl 8:fe ttsed to monitor the soil for mdioacthrity, and 
serve as one form of leak detection. In addition, there are a series of groeBdwater 
moftitori.Bg wells ftfOtlBd eoth the TX &ftti TY Tonk F8fffl:s that also monitor sebserfaee 
eo&ditions. These wells are listed below: 

2W 11 24 2W 14 10 2W 15 7 

2W 14 2 2·w 15 3 2W 15 10 

2W 14 5 2W 15 4 2W 15 11 

2W 14 6 2W 15 6 

Ttmk 241 TX 101. The eo¥er bloeks for this tank were sealed ift Jamuuy 1982. 
Howe11er, intrusions of preeipitatioa, via the 241 TXR 152 Di¥ersioa Bo:M:, were 
demonstmted iii Oetober 1982. Drywells, the only meaBs of leak detection for this 
taek, remained stable thfetigh 1977 (WHC 1990e). 

Tue:k 241 TX 102. Drywe1ls, the only meaBs of leak detectioa for this taflk, remained 
stable thfoegh 1977 (WUC 1990e). 

Tue:k 241 TX 103. 1ft 1977, two ~plomtory drywells, 51 03 01 &ftti 51 03 11, were 
drilled to aeqeire adtiitioaal date. to evaltiate high scifttillometer mea:seremeats in. well 
51 03 12 at the 15 m (51 ft) le'1el (Sec 241 TX 107). Drywells, the oftly means of leak 
detection for this taBk, IHvre rema:ined stable thfeegh 1977 (WHC 1990c). 

Ttmk 241 TX 104. Drywells, the only meaBs of leak detection for this tank, remlttfted 
stable thfoegh 1977 (WHC 1990c). 

TllBk 241 TX 105. Drywells, the only meaBs of leak detectioa for this tank, remained 
stable thfoegh 1977 (WHC 1990c). Jl.eeeBt data identifies this tank as an assemed 
leaker (Hftftloa 1992). 

Tue:k 241 TX 106. Drywells, the oRly meaBs of leak detectioa for this tank, remlttfted 
stable thfotigh 1977 (WHC 1990e). 

Tue:k 241 TX 107. High Ie:.1els of mdioactivity have been fotind itl Well 51 07 18, 
stroagly seggestiftg that l:iEtttid eSCftpi:ftg from Tonk 241 TX 107 is the s0tirec of the 
activity. The tftftk was eoRflf'ffled M a soeree itl :May 1984. The leak has beca 
desigflated UPR 200 W 149. Dtiri:ftg July 1977, after the taflk was first classified as 
possibly leaking, the taBk was pemped to a minim.am le¥el to remo7t1e as lfttlch of the 
stlf)efftfttaBt materiftl as possible (WHC 1992a). 
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Tuftk 241 TX 108. Drywells, the only mees of leak deteetion for this tank, remained 
stable through 1977 (WHC 1990c). 

Tuftk 241 TX 109. Drywells, the only mees of leak deteetion for this tank, remained 
stable through 1977 (WIIC 1990e). 

Tuftk 241 TX 110. On M~ElfCh 27, 1974 the liquid le7;el in the tank was reportedly 
1.3 cm (0.5 in.) lower than e*pceted. The tank was remo7t•ed from service for 
obserYation. During the ohservation pefioe BO further deelmes in fluid let;el were 
obserYed Wld the drywell shoy,•ed BO readings aeo1;e BOrmal background. The deelifie 
in water let;el was assumed to he associated with loss to the offgas system (WHC 
1990e). Recent data identifies this t&:nk as an assumed leaker (Hanlon 1992). 

Tank 241 TX 111. Drywells, the only means of leak deteetion for this tank, remained 
stable through 1977 (WHC 1990c). Recent data ide11ti:fies this t&:nk as heing of sound 
integiity. 

Tuftk 241 TX 112. Drywells, the only means of leak deteetioa for this tank, remained 
stable through 1977 (WHC 1990c). 

Tuftk 241 TX 113. Drywells, the only mees of leak deteetion for this tank, remained 
stable thrnugh 1977 (WHC 1990e). ReceRt data ideatifies this tank as a:n. assumed 
leaker (Hanlon 1992). The UPR 200 W 129 is associated with. this waste management 
ttnit-:-

Tuftk 241 TX 114. All the <kyweJls suHOuRding this taelc have acti¥ity at 13 m (43 ft). 
Well 51 14 04 displttyed an 9tcnsi¥e J>refilc ehange helow the 15 m (48 ft) le¥el in 
1977 and 1978 (WHC 1992&). Reeent data ideRtifies this tank as an assumed leaker 
(Hanlon 1992). 

Tunk 214 TX 115. Tuftk 214 TX 115 was desigttated a "dormant" leaker in February 
1975 heeattse of inereasiftg radiation f)e8lts obsef\•ed in adjaee11t deywells (WHC 
1990c). The tank is fillctl with salt eake to a depth. of 6.1 m (20 ft), coRtaining the 
seeond gi:eatest quantity of waste in the tank farm, oely 241 TX 112 coRtains more 
waste (WIIC 1992&). The tank is fl6W listed as an assumed leaker (Hanlon 1992). 

Tuftk 241 TX 116. Diatomaeeoos eatth was added to th.is tank and &f)f)rerimately 
378,000 L (100,000 gal) of stlJ)ef'B&t&nt fluid was remo1;ed in an uasuccessful 
stabilimtion &ttefflf)t. Radiation monitoring of Drywell 51 16 11 iB 1975 suggest the 
tank was still leaking. One more attefflf)t to remcwe the remaining fluid was 
unsuccessful (WHC 1990c). Rece11t data ideetified th.is tank as an assumed 1:e&kef 
(HanloR 1992). 
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tk ill No•iembef 1969 Tunk 241 TX 117. Photogftlf)hs taken of the insiae of the tftf • 
show a radial crack iR the c01:icrete dome. Diatomaeeous earth was added to this tank 
in fl:fl unsueeessful staeiliz:ation attempt (WHC 1990c). Recent dftta identifies this tank 
as 8:11 e:ssumed leakef (Hftftlon 1992). 

Tuek 241 TX 118. On Feefl:Hli)' 24, 1991 this unit contain ed Hp to 3 moles of 
fem,eyaftide. The waste had a: maximum tempemwre of 24 ~C (75 ~F). The tank 
eonts:ifts potentiB:lly high eoneentfe:tions of orge:nie se.lts (He.nlon 1992). "Recent de:t:a. 
idC11tified thi:s tank as being of sound integrity (HB:ftlon 1992). 

241 TY Tank FaPIB. This ta:nk fB:llB eont:a.itls six 2,840,000 L (750,000 gal) SSTs 
(HB:ftlon 1992). The we:ste stream £eeeived ey the TY Tonk Fftflft we:s generated le:rgely 
from the eismuth phosphate process used ill the 221 T Buildi.Bg. The waste stream consisted 
of met:a.l we:ste eont:a.ining all of the ufflftium with Hp to 90 % of the origiflnl fission products, 
eoe:ti.Bg we:stes from fuel rod proeessing opemtions eontaifliRg small e:mounts of fission 
products, deeont:a.millation waste eont:a.illiBg Hp to 10 % of the origifte:l fissioa aeti1t·ity aRd a:s 
much as 1 % pll:ltollium. The tank farm also FeCCiited second deeont:B:mfflation cycle waste 
the:t ge11Cmlly eont:a.itled less thaR O .1 % of the origieal fission activity aRd e:s much as 1 % 
plutonium. Othef waste streams received ey the TX Tank F8:ffll include we:ste from the 
solidi:fiee:tion f)fOgfflfft 8:l1d the ufltftium FeeO¥et)' f)rogmm. The sHpCmatfl:flt liq_uid tf&ftsfeffed 
to the tanks during their Of)emtioe did eot eont:a.ill comple~ waste (WHC 1992a). 

Se¥eml. Eleywells within the t:B::ek fB::fftl Me used to mollitof the soil fof mdioe:eti>,ity, aRd 
se£¥e e:s 011C foflft of lee:k detection. In addition, there Me a series of groundwe:tef 
monitoring wells around the TX aRd TY Tank F8:fflls that al · 
These wells Me listed belo 

. ..JW: so momtof suesufface cond·f HORS. 

2W 11 24 

2W 14 2 

2W 14 5 

2W 14 6 

2W 14 10 

2W 15 3 

2W 15 4 

2Vl 15 6 

2W 15 7 

2Vl 15 10 

2W 15 11 

Tank 241 TY 101. In Feeraacy 1991 this •. 
fem,e~ mCB:B y7lae. The waste had a: maximum tumt eontamed up to 30 moles of 

s 
O 

ee:k detection fof this ~mpemture of 75 ~ D . . Recent dftta identifies this t:B::ek ta:nk, remtttned st:a.ele through.rl-;--. 9----:71::17~~~V.vt~~ll~s:-,t~h1Ae-+O'""ruluy 
. ••.,. .. ..,,nee leaker (Henloo l 9 • C 1990e). 

Tullk 241 TY l . · . %!). 
B 02 · This IS the OM't' ti • · ~ l:Bk 1ft the TY Tank FftflB: eont:a.illing se.lt ettke. 

eywell 52 02 11 we:s drilled in Me:y 1975 to test the validity of using resisti>,ity 
mee:suremeets e:s a: method of lee:k deteetioa ey i:ftjeeti.Bg a: se.lt solution (NaNO,j-8:fl6 
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1 monitoring foffflatioa respoase (WHC 1992ft). ill Jwmo.ry 1989 the El€ti:Yity in the well 
2 increased from approximately 70 et/s at a depth of 12 m (40 ft) to about 160 et/s, and 
3 thea stabimed (WHC 199211). Reeeat data identifies this tank as the oRly souad tflftk in 
4 the 241 TY Tonk Fftffll (HaRloa 1992). 
5 
6 Tank 241 TY 103. ill Febmo.ry 1991 this unit eoetaifted up to 30 moles of 
7 feHOCy&Bide; the waste had a maximum tempemture of 18 ~C (65 ~F). ill Febmo.ry 
8 1976, O¥erilow of the 241 TX 155 Di:Yersion Bmc e&teh tank (UPR 200 W 150) flowed 
9 ba€k into the unit, depositieg 3.3 em (1.3 ift.) of sludge waste. Deywells showed ao 
10 sigeifieaet inei:ease that was attributable to this floodieg cweat. The unit was remo,;ed 
11 from se£Yiee ifl. October 1973 beettttse two drywells, 52 03 06 wtd 52 03 03 , had showa 
12 mdiatioe ifl.efeftses, suggestieg :leakB:ge from this unit or 241 TY 105. Beeause the unit 
13 eoat.ttlns solids, deywells ftfC the oRly me&:Hs of :leak deteetioa. AetiYity remlttfted stable 
14 th.rough 1977 (WHC 1990e). Reeeat data identifies this tank as ae assumed leaker 
15 (Han:loa 1992). 
16 
L7 , Tonk 241 TY 104. In September 1991 this unit eoataifted up to 20 moles of 
18 fenooy&Bide; the waste had a maximum tempemture of 22 ~C (12 ~F) . This tank was 
19 e:lassifiee as a "eonfifffled" :leaker ifl. Juae 1981 (WHC 199211). R-eeeat data ideatifies 
~0 this tank as &B assumed :leaker (Hanlon 1992). The UPR 200 W 151 is associated with 
21 this waste mftftftgemeat unit. 
22 
23 Tank 241 TY 105. Two drywells ftfC associated with this unit. The mdioaeth·ity in 
24 both drywells may be the result of &ft uap:laneed release (UPR 200 W 152) of 
25 ieterstitift:l. :liquid (WHC 1992ft). The unit was remo·red from service as a "eoafirmed" 
26~ leaker. Reeeat data ideatifies this tnBk as ftft assumed :leaker (HaRloa 1992). The 
27 UPR 200 W 152 is associated with this waste mtlft8:gemeet unit. 
28' 
49 Tank 241 TY 106. The unit was desigfttlted a "eoefirmed" :leaker wtd remo1t·ed from 
30 setViee; the leak has beea designated UPR 200 W 153. Routiee su£Veillaeee of 
31 mdiatioa drywells had indieftted a eh&Bge of profile ie Deywell 52 06 05, whieh ROW 

32 appears to h&¥e stabittzetl (WHC 1992ft). The waste in,;olved is ideatified as tributyl 
33 phosphate ifl. uekaowa qu&Btities. The tnBk was stabimed with diatomaeeous e&tth 
34 (Cram.er 1981). Reeeat data identif1es this tnBk as &ft assumed leaker (Hanlon 1992). 
35 
36 
37 4.1.2.2.2 Settling Tank. The T Plant Aggregate Area contains one settling tank. 
38 

~ lii•iiiallB-111!1+:!i, 
42 &¥ailable for the eoateats of this tnftk. 
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4.1.2.2.3 Receiver Tank. The T Plant Aggregate Area contains one receiver tank. 

244-TX Receiver Tank. This active doubldi;contained receiver tank receives waste 

f.r:?~.~~~.el!t°!..a!!I .. ~~' l!J;jl'X ii\l:1Fann, m!tTY W,in! Fa:rm, and Z Phmt fl 
P.luf ·:~· ·=:'tF.iidffliif ::plifit. In S tember 1991 thi tank ntained 98 480 L (26 019 al) f ,,,,,,,,,,,,.,,,,,J?:E!t,,,.,,,,,,,.,,,,,,,,,.,.,.,,,.,.,,,.,.,.,.,1.11,.,,,,,,,,.,,,,,.,,,,,., ep s co , , g o 
waste (Hanlon 1992). No information was found to indicate that this tank has released any 
waste to the soil. 

!flflli!:t:'.XIV!I~ 11Ii 'il!!9!:i=l 81m.&iltliil~!HMIIN'.fflffli 

............... ~lli:111::111!Ui]ilg::::111,§ii:&Bi£llilm:::1m-::ne111:::l;!lll!i:ilml:tf& 
!9tUfittg~rilBiiltil 

4.1.2.2.f3 Catch Tanks. The T Plant Aggregate Area contains seven catch tanks. 

241-T-301 Catch Tank. No iBformatioR we:s fo1:11id to i:lidieate that aay releases have 

241-T-302 Catch Tank. Dfllift&ge from the 241 T 152 Di'1efsioo. Bmt flowed to this 
tftflk. No ift.formatioo. was found to io.dieate that any releases h&'t•e oecurrod from this tank. 

1§;:i:llffli::llffl&ltlt:rlffi&fflimli:il;l:i:l • :::mlleil!i:i!:?li:ll:::~!litl tlll::Bm:::wilY§: 

241-TX-302B Catch Tank. This ce:tch t8:Bk ~·ieed the 241 TX 155 Di¥efsion Bmc 
The mipl&.Bfted release UN 200 W 131 res1:1lted from this eateh t8:Bk leaking 3,800 L (1,000 

241-TX-302C Catch Tank. This aeti¥e ee:tch t8:Bk sef'Vices the 241 TX 153 Divefsioo. 
BmE aad is associated with the UPR 200 W 21 , aad UPR 200 W 160 l:lllplaBfted releases. 
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241-TY-302A Catch Tank. No iaformatioa was fouftd to indicate that B:RY releases 
hlt'te oee1:1rred from this ioe:etiYe te:Hk. Reeeat to1:1rs of the area: indiee:te that the ee:teh te:Hk is 

241-TY-302B Catch Tank. Dmine:ge from the 241 T 151 Diversioa Box flowed to 
this ee:teh te:Hk. No iflforme:tion we:s fouftd to iftdiee:te that B:Ry relea:ses hlt'le occurred from 

tli:is. .. ~ : ..... lil~fi~lm;:- :::&i:':~il • :::m ::111::::mtl!IIU• ::~11::1!!tB 12mU 
€.atclUTiffilb 

4.1.2.3 Cribs and Drains. The T Plant Aggregate Area contains 15 cribs and 1 french 
drain. The types of information available for the cribs, drains, and drain fields include 
inventory data, radiological survey results, and borehole geophysical data. Soil, vegetation, 
and air monitoring data are generally unavailable for these sites. Inventory and radiological 
information have largely been compiled from the WIDS sheets (WHC :~;~II ~) and the 
IIlSS database entries. 

4.1.2.3.1 216-T-6 Crib Pair. This pa« of eries (216 T 6 1 aad 216 T 6 2) is loeated 

.......... 
Wells 22:lt:Wll-1 and 22:lt:Wll-54 through tWll-67 monitor the two cribs. Most of 

the radioacti~e ··contaminants·a:re····concentrated beneath mM~l~HW::11::::Qb.1 Crib 1 in the upper 
15.5 m (50.8 ft) of the sediment column (Fecht et al. f9775:····"i>iutonium contamination was 
detected as much as 6.1 m (20 ft) below the bottom of the cribs and had spread laterally 
about 14 m (45 ft) as of 1947. Fission products had penetrated to a depth of 32.6 m (107 ft) 
below the bottom of the crib and spread laterally 29 m (95 ft) (Maxfield 1979) 

4.1.2.3.2 216-T-7TF Crib and Tile Field. This crib FeeeiYed seeoml cycle 
s~me:tB:Rt we:ste from the 221 T B1:1ildiftg vie: the 241 T 112 T8:ftk B:REl ceH dmine:ge from 
TB:Rk 5 6 ie. the 221 T Building. It e:lso FeeePred waste from the 224 T Building after sludge 
b1:1ildl:lfl in the 241 T 201 tlH<mgh 204 T Tunks ee:used the elosiftg of the Crib 216 T 32. The 
216 T 7TF Crib B:REl Tile Fielcl we:s dee:et¥1e:ted by Cftf)J>iBg the pipeline to the crib B:REl re 

R6;w:i;tiii,;:::B::~~~:;m1:.;;;11.11,,•1• "•t• ~ffi 
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W 11 i!!ttv.f:'.Wl0 3 rwl0 59 i,'n,10 60 ''''Wl0 61 'tWl0 62 twl0 63 ''iWl0 66 ''''Wl 0 ~ s iim1 - , ; - , t " - , 1 - , ; - , r - , t - , t -
67, and fWl0-68 monitor this crib. Wells 7.~ Wl0-69, i,Wl0-70, t:W10-71 ~] W10-72~· 
tWl0-1,:f; t,Wl0-77, }Wl0-78, t:Wl0-79, i wJo:·80, and }Wl0-81 monitor the tile field. 
§~ ~intillation profiles from Well l ~ fWl0-3 suggest radionuclides beneath the 216-
T~°"i;ItJ.f Cii.b im.1tlllttr.~I have moved do·w·nward in the sediment column 1.8 m (6 ft) 
between 1959 and 1976. The data from this well also indicate that breakthrough to 
groundwater could have occurred at this waste management unit (Pecht et al. 1977). 

4.1.2.3.3 216-T-8 Crib. The 216 T 8 Crie is ftft ieacti1t•e waste mftftagement Hoit 

iiiiiiiiiPlilll•a•, 
lmffim~q§#:B 

The monitoring well nearest to the 216-T-8 Crib is the 1.fffl]:J;~f Wll-3 Well which is 
15 m (51 ft) west and 71 .6 m (235 ft) south of the crib. .. .... •.•·········· ..... ·············· ..... · 

Well 299-Wl 1-11 monitors this crib and indicates that breakthrough to groundwater has 
not occurred at this waste management unit (Pecht et al. 1977). The crib area was surface 
stabilized in May 1990 (Schmidt et al. 1991-:j ). 

4.1.2.3.S 216-T-19TF Crib and Tile Field. Until J\:lly 1955, this waste mftftftgement 
t1n:it reeeiYed the proeess coAdensate from the waste CY8f)Omtor ie Bt1ildieg the 242 T 
B't'ftf)Omter. From Deeemeer 1955 te 1hdlgust 1956, the waste m&Bagemeet t1n:it reeeh<ed eeH 
dmieage ffom Tu:nk 5 6, seeoee cycle Stlf)Cfftfttftftt waste from Bttildieg 221 T, 8ftd waste 
from Bttiltiieg 224 T. From J8ntt8ry 1966 te April 1976, the crib was bYJ>assed dt1e te a 
ca·1e ie ftftd the file field reeei't•ed J>POCess eoedeesate ftftd steam. coeeeesate from the waste 
e¥8J>Offttef ie Bttiltiieg 242 T. The waste mftftagemeet tteit teeei't•ed liqttid cold cell dmieage 
from. 1976 ttotil 1980 whee. the liee was bl&:eked ftftd the waste m&Bagemeet ttn:it retired. 

___ ,, 
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JW14;;,ll;fMt:;~~;:1~~~~~t:~~~~;-t~
1
f1;~~1•• 11·T:e!~!~\':~~\t ~' 

radioactive· contamination· was detected in Well @ffl!fw1r·:rtront'f2 m (10 ft) below the ···· 
ground surface to the water table, 56. 7 m (186 rifbeneath the ground surface (Pecht et al. 
1977). The four tile field wells show only background levels of radioactivity. 

4.1.2.3.6 216-T-26 Crib. The 216 T 26 Crib reeeived flfst::;eyele se&1t'engcd tributyl 
phosphate sttpemftfflBt T Plant wastes (Stenner et Ill. 1988). Chemie&:l addifrf'es were used to 

iil'•-111•c'~ 
Well $.92fW11-70 is a shallow monitoring structure that monitors the 216-T-26 Crib. 

Radioactive····contaminants were detected from near the ground surface to a depth of 28.9 m 
(94.8 ft). The waste inventory indicates most of the contamination detected in the Im 
profiles is 137Cs (WHC Jl!Ji !992ft). ··· ···· ·· 

For over the past ten years, Russian thistles containing strontium and cesium were 
often found growing on the surface of this crib waste management unit. Some thistles which 
were not removed have deteriorated, contaminating the ground surface. A radiation survey 
performed in May 1975 revealed localized surface contamination to a maximum of 
30,000 ct/min (WHC J~J/i 1992ft). A remedial action was performed in 1975, which 
consisted of blading off ihe.·top 15 cm (6 in.) of soil and replacing the excavated material 

itB; :::~t!1:M•• ~-•1r,1.1:~a~riJ1!!!!!!!1!!i!:~~l£f& 
surface stabilized on May 21, 1990 (WHC J!I!! 1992ft) . 

4.1.2.3.7 216-T-27 Crib. This erie reeeiif'ed 300 Area laboffltoey wastes from. PNL 
340 Facility 11ia ttlftk tntck (WHC 1992ft) and wastes from. the 221 T Building 11ia the 

iiiii1iiii:~IRlll~11@gg1 

Well 299-Wl4-53 monitors the 216-T-27 aridi21:6WIW!8\Cribs. Radioactive 
contaminants detected in the well prior to use or"th~ ·~rib ~ ·due t~ waste discharged to the 
216-T-28 Crib immediately to the south. Discharges to the crib from 1965 to 1970 increased 
the size of the contaminated zone and the intensity of radiation. In 1976 the radiation 
intensity began to decrease due to radionuclide decay. On the basis of the scintillation probe 
profiles since crib operations were terminated, no measurable movement of radionuclides 
beneath the 216-T-27 Crib has been detected. The data indicate that breakthrough to the 
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groundwater has not occurred at this waste management unit (Fecht et al. 1977) . The 
evaluation of this data is provided in Appendix A. , 

Diversion of wastes to the 216-T-27 Crib was initiated following breakthrough of 
strontium and cesium to the groundwater under P.l!i!IJl::ltg$. Crib 216 T 28 (Section 
4.1.2.3.IW). A sudden increase (factor of fourfiii""""activlij/ 'occurred beneath the inactive 
216-T-28 Crib during the period in which the PNL waste was discharged to ffj 216-T-27 
§hp . Subsequently, it was determined that this material does not react favorably with soil 
(WHC 1991a). F.ach time waste was pumped to ffli 216-T-27 lb1, groundwater samples 
~~!~ take& near the 216-T-28 Crib increased ·1n····radioactivity·:·····----·· 

Strontium and cesium contamination was discovered in Russian thistles growing on the 
waste management unit. Stabilization and surface remediation at this crib took place in 
1975, along with the 216-T-26 ljgJil.Ptltg Criljj. As of October 1989, the waste 
management unit had 2,000 to .50)56<fdis/min general contamination, with a direct reading 
on a riser of 25 m.R/hf non-smearable (WHC 1111! !992a). The crib was surface stftbifued 
iH. :May 1990 8:long with Cribs 241 T 26 &:Od 241 T 28. 

4.1.2.3.8 216-T-28 Crib. This crib was aetiYe from Febftlfilj' 1960 until 1966, and 
Feeei1t•ed liquid ftHJfed waste (V/HC 1992a). Waste constituents included the following: 

• 

• 

• 

• 

Steam condensate decontaminatioB. waste 

M:iscellftfteOus effluents from the 221 T Building 

Decontamieation waste from the 2706 T Buildiflg 

300 Al'eEl lftbomtoey waste from the 340 Facility. 

__ ...... 
Wells Wll 62, Wll 82, l fflt,Wl4-2, W14-3, Wl4-4, and W14-53 monitor the crib 

(Fecht et al. 1977). Strontium ·ancfcesium contamination was discovered in Russian thistles 
growing on the waste management unit. Stabilization and surface remediation took place in 
1975, along with the 216-T-26 and Al9tlt27 Cribs. As of October 1989, the waste 
management unit had 2,000 to 50,00<f dlslmin general contamination, with a direct reading 
on riser of 25 m.R/hr non-smearable GiH.Q!:J:JnJ.i VIHC 1992a). The crib was stabilized in 
May 1990 along with the 2J§ 41 T-26.°in<l' .. 2.l~f-~H T-27 Cribs. 
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4.1.2.3.9 216-T-29 Crib. The crib was deaeti¥ated when the sand filter bypass water 
seal was remo•t'ed, allowing the 221 T Buildi.ftg eKhaust air to flow directly to the 291 T 1 
Staelc (WHC 1991a). The 291 T sand ftlter inlet trenehes dmin to a french dmift pipe 
e~ee:di.ftg into the groue:d at the north comer of the SftftEI filter. A.By moisture coe:dee:sed 
from the canyon air on the filter bed will escape to the groue:d at this location. The ammmt 
ae:El the ftlclioacthity ft.fC both thought to be •f'ery low (Maxfield 1979). R-eeent site visits 
mclicate that the seams on tel} of the filter have beee: coated with plastie ae:d sealed. This 
waste is considet'eEI potee:tlil:lly aeidie gp.•ee: the preseeee of Bit.tic acid (Steft.ftef' et al. 1988, 

4.1.2.3.10 216-T-31 French Drain. This Elrnie. is a registered underground injection 
well whieh was contamie:ated by steam coe:deesate from a steam line blowout Eluring efforts 
to unplug a waste line ie: October 1954. The dfttift was replaced in 1959; contamie:ated 
gmvel and soil were remo•t'ed and buried i.8 the 200 West Area Dry Burial Groue:d. The 
waste management unit was released from ftldiation 2:one status in Pebmary 1962 (WHC 

4.1.2.3.11 216-T-32 Crib. The 216 T 32 Crib reeeft1ed waste from the 
224 T BuilEli.ftg via the 241 T 201 Tunic ie: the 241 T Tae:k Pftfffl. 

The crib is monitored by Wells 299-Wl0-56, -57, -58, -64, -65, -73, -75, and -76. 
Low levels of radiation have been detected between 8 and 35 m (26 and 114 ft) below 

iiii ......... 111--
4.1.2.3.12 216-T-33 Crib. The waste ma:nagemeet unit was used the first two moeths 

of 1963 before the perforations ie: the tile liBe at the discharge point to the unit became 
plugged. The &mount of 1:i4uid that aetlltllly reaeheEI the unit has been (lltestioned by plae:t 
opeftltioe: mae:agemee:t, who bew+•ed the 1:ine to the unit retftHled all of the waste. No 
surface eoe:tB:mi:e:ation has beee: feue:d at this erib waste mflftftgemeBt unit (!.48:Xf'wld 1979). 
Sections of the tile liBe were removed ae:d the buildifig effluent was rerouted to the 216 T 28 
Crib •tia the 112 T Tonk ie: the 241 T Tunk PM'IB (WHC 1991a). The we:ste mae:agemee:t 
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Wells W 11 through 14 ~~tBliJ.fiti!)nonitot1 this unit. §mP.ffli@ffil.fflµ~U.&.n ~ ta 
indicate that breakthrough to groundwater has not occurred at this waste management unit 
(Fecht et al. 1977). 

·-•-= 
Activity was detected in the groundwater beneath the 2!Jp4,1-T-34 Crib in 1966 after 

five months of operation (WHC 1991a). Wells !~iWll-lf"and Z.~iWll-16 monitor the 
216-T-34 Crib. Near background levels of radiatio·n are detected .°In .·ihese wells. 
Breakthrough to the groundwater at this waste management unit is not indicated by 

------; 
The tanker unloading station and associated underground piping still remains at the 

northwest comer of this unit. During the construction and tie-in of the companion 216-T-35 
Crib in February 1976, low-level beta/gamma soil contamination to 30,000 ct/min was found 
around the 216-T-34 lbl Yijnloading S#ation piping (Maxfield 1979). - !:- I~J 
~~bt"=f~ FOR)' eueie yards of" contaminated soil were removed and burie<fin "the ·2o(f WesC·· 
~ --Bey Burial Groundf.. Residue contamination still remains near the ground surface at 
the··unloading station (Maxfield 1979). The waste management unit surface was stabilized in 
July 1990 (Huckfeldt 1990). 

liii ;: 
contamination was reported for a small area near the unloading station. (See 216-T-34 
e§rib.) Hewe¥er, mdieaeth•e surfaee eootamiB&tien at the 216 T 35 Crib has net eeen 
documented (Feeht et al. 1977). 

Wells ~ W 11, ftft6 lflJ:..17 through -21 monitor this unit. Data indicate that 
breakthrougii .. io ···groundwater· has··· not occurred at this waste management unit (Fee ht et al. 

.. 
stabilized in July 1990 (Huckfeldt 1990). 
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steam eoadeasate deeoaffifflimrtioa e:ftd miseellftfteetts waste from Buildiftgs 221 T aad 221 U 
(WIIC 1992a). 

Wells e~Wl0-92 and 6~ tWlo-g.i monitor the 216-T-36 Crib. Milli iScintillation 
probe profiles indicate that breakthrough to the groundwater has not occurred at this waste 
management unit. 

,, .. ... ........ ~~.~.~~.~~.~.~~ .. ~~~~~~~c Crib. m;g::::-.::::t11n£1ti::e1::9:g~1;1;:::lliiii~fflm 
w~f.ilil~P~ii§.r::~ :i~mt~: The aetwe 216 Vl LWC Crie fCCePieS process wastewater from 
~~~-~~ ·ktttBcley, 2724 W, e:ftd f)fC¥iottsly from the respinltery building, 2723 W 

Wells JmtW14-08, tW14-10, and f\V15-08 monitor the 216-W-LWC Crib. 

4.1.2.4 Reverse Wells. The T Plant Aggregate Area contains two reverse wells. 

Mm:B:1iil:1~1i:;iii::1t••1111•• -lflll~• :::~§ 
ii.~ l®.ffl~ The 216 T 2 R-ei1erse Well is a registerea uadergt'Otlft6 :iftjeetioa weH that 
~ed----tleeofttftfftiftatioa siftlc waste e:ftd sample sll:llpef waste from the 222 T Buildiftg 
(Steftfler et al. 1988, DOB 1988). 

4.1.2.4.2 216-T-3 Reverse Well. The 216 T 3 Rei1erse Well is a 62.8 m (206 ft) deep, 
registered uadergrouad iRjeetion well. This weH reeei\•ed of eeH drainage from Building 
B1:1ildiRg 221 T (Tank 5 6), as well as 0•1erflow from the 241 T 361 Settliflg Tuftk eoasi:stiRg 

iii• iiia,• 1••: 8§-~ 
In .August 1975, the aee•1egt'Otlft6 pipmg was remo¥ed, aH si:nkheles were filled, aad 

the ground sttrfaee was deeoetaminated e:ftd le¥eled (}.{axfield 1979). The well is enclosed in 
the same eompottad as the 241 T 361 Settliflg Tu.ftk. Two monitoring wells are located in 
the compound near the well. The ~!tWll-Q,7 Well monitors the 216-T-3 Reverse Well. 
The October 1988 and 1989 surveys .. Identified general surface contamination at 3,000 
dis/min and non-smearable contamination on the riser at 55,000 dis/min. The June 1990 
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survey detected no contamination around the waste management unit perimeter. Only the 
waste management unit perimeter was surveyed apparently due to a cave-in potential. 

4.1.2.5 Ponds, Ditches, and Trenches. There are 3 ponds, 3 ditches, and 16 trenches in 
the T Plant Aggregate Area. 

4.1.2.5.1 ill#IJHI Pond 216-T 4A. This iBaeth•e pond reeeh•ed coolieg water Md 
stewB condeesate.-"Jmm .2°i"l T, 224 T, aed 242 T B1:1iklmgs, and decoetamieation waste from 

-=~ 
4.1.2.5.2 Rfiil#ID Pond 216-T 4B. This acti¥e pond was placed m operation iB May 

1972 replacmg the 216 T 4A Pond. This pond has eeen considered dry siece 1977 d1:1e to 
the lew 1t1olttme of wastewater discharged to the 216 T 4 2 Ditch which feeds this pond. lffi 

4.1.2.5.3 21@1Mi Ditch 21'-T 1. This aeti¥e diteh has ffleei¥ed miscellftneo1:1s waste 
from the 221 T =-~ ,-=-~, eeoliag water, aed stewB condensate. The s1:1rfaee of the bottom 

ii&-1r,iit9ffl7~.soo 
ct/min (Maxfield 1979). A chemicals discharged to this ditch is contained in Table 4-W)!-

4.1.2.5.4 ll,litlfl Ditch 21'-T 4-m. 1i:•:smtfflu11:11m1111::1m11iHm1 
wehMidenfified for ffiiiturull This ditch fed wastewater to the 216 T 4A. Pond. The berm for 
th~ :;;== 2rg>r :r2 ''6~~i~:==:;;s 1:1sed to eoYer this ditch Hi 1972. 

111§~·:~~i:ig~:mr ~=~~=0:~n~n,,~!~~,!!·~·:111t1 
~, is located in the T Plant Aggregate Area. Field surveys of the powerhouse pond 
show it to be located south of the WIDS coordinates in the U Plant Aggregate Area in an 
excavated portion of the previous 216-U--14 Ditch. Water quality samples are taken weekly, 
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composited, and analyzed monthly for total beta, total alpha, 137Cs, ~r, pH, and nitrate. 
The results of these samples are presented in Table 4-10 of the U Plant AAMSB (DOE'RL-
91-52). This waste management unit will be recommended"for inclusion in their Plant 
Aggregate Area. 

• iii waste from the 221 T Building '+'tit the 241 T 112 Single Shell 112 T Tank ie. the 241 T Tlfflk 
Fflfffl. 

Wllea deactiirated, the a:bo•regrottBd pif)ing was remo•red a:Bd the treach was backfilled. 
Well 229tW10-Ql is used to monitor the trench. A scintillation probe survey performed in 
1959 Indicated the presence of radioactivity from the surface to a depth of 38.1 m (125 ft). 
Since 1959, the activity has decreased and in 1976 the radiation levels were near background 
(Fecht et al. 1977) . 

H. ~iB1~1r• tllllll• l.;la.iiiillfflii!:B~•IrT~O o~~:e:!

6 
T 

trenches received heavy equipment and vehicle decontamination waste. 1H: 1954, the trenches 
were backfilled a:Bd decontamination opemtions were transferred to the 216 T 13 Treneh. 
The waste management units were exltttmed ie. !tifty 1972, aBd released from ftldifttioft ?:one 
stems. No radioactivity or evidence of chemical buildup was found in the waste management 
units (Stenner et al. 1988). 

12 Trench FeeeP+'ed eoftta:m:i:nated slttdge from the 207 T Retention Bftsie. ie. 1954 (Steftftef et 
al. 1988). A-etivity of the slttdge read a maximum of 15 mR/hr at the time of burial. The 
md:ioisotopes thottght to be present ere: 137Gs,J06Rtt, and ~r (Maxfield 1979). The waste 
management ttnit was deaew.·ated wh:eft the rem011al of slttdge from the retefttioft basie. was 
eofflf)leted, by baekftHie.g with clean soil (!tlaxfield 1979). 

Well Wll 26 monitors the 216 T 26 Trench. No eontami.aation has beea detected in 
this well. 
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m~1m1g·:r,~:iiliillf'l:~~~c~ !~'!!!h !!i~i!m:l!:!~!!!!T~!-
decoBtaffliBatieB betwecB Jtme 1954 ftftEl June 1964. The waste m&BagemeBt 1:utit was 
e:M:eft'1ated iB April 1972, ftftd 3 m~~) of soil were buried iB the 200 ·west Ai--ea Dey 
Waste Baria! GFeaeds. The trench is covered with 3 m (10 ft) of backfill. Bmissioes tip to 

~i-~,i ::ii:i i~i;~~1::iiiq,B:::i;s1:11ii~~92
a). m:::~i:::!~~ 

4.1.2.5.ll l,llltl!i::::l,lffili!li::::1111111;:;~m :::~11111! Trenches 216-T 14, 216-T 
15, 216 T 16 and 216-T 17. Trenches The 216 T 14, 15, 16 ftftd 17 treBChes reeei'led the 
first cycle stlf}efftfttftftt waste from the 221 T Baildi:ftg yift the 241 T 104, 105, ftftd 106 

In May 1970, radioactive russian thistles were found growing on the 216-T-14, 216-T-
15, and 216-T-16 Trenches and had a maximum reading of 15 mR/hf. To clean these waste 
management units, the weeds were removed and the entire surface of the radiation zone was 
treated with trisden-dimethylamine salts of trichlorobenzonic. The herbicide treatment was 
completely effective until the summer of 1976, when a few nonradioactive weeds appeared 
(Maxfield 1979). 

Wells m,wll-68, f,Wll-69, t,Wll-80, and t,Wll-81 monitor the 216 T 14 
~ !!l:flmi:illfli~! Scintillation profiles for Well i&IWll-68 indicate t~~~ . 
breakthrough to the groundwater has not occurred at dtts waste m&B&gemeet anit P.lliill~HffiJ 
!IIIllmffiI!(Fecht et al. 1977). ,!,-Ht-+-:.9f ··· ··· ·· ··················· 

--,--~.gr 
reeeit1ed coet&mitt&ted nitrie acid from the catch tftftk associated with the 241 TX 155 
Di,•e£sien Bo* cateh taek. It was e:leacti't'&ted the Sftffle moeth ey backfill-iHg ftftd remoyieg 
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the &bo¥e grottad piping (WIIC (1991a) 1992&). This treaeh was e3rea••'&ted in 
No:'lember 1952. 

sttpem&t&ftt waste from the 221 T Bttildiftg viil the 214 TX 109, 110, &ftd 111 TX SiBgle 
Shell Ta:ftks. .. 

In September 1969, radioactive thistles were found growing above ffit. 216-T-21 and 
216-T-24 ~gfli. In May 1970, all of the trenches were treated with herbicide. The area 
recovered ···the··· vegetative cover by 1977, but no radioactive weeds were discovered (WHC 

11111 1992&) · 

Shallow Well Wl5-80 also monitors the 216-T-21 Trench. The !.99.§'W15-80 Well 
:-:•:•:•:•:•:-:-:-:•:-: 

shows bands of contamination at 11 and 17 m (35 and 55 ft) as well as contamination at the 
bottom of the well (30 m [100 ft]). This well was in place prior to the trench use therefore 
the contamination at the well bottom could represent waste which flowed down the outside of 
the well casing. No gamma contamination was detected in Well 19W15-81, located just 
west of UI 216-T-22 - (Fecht et al. 1977). Groundwater samples taken in 1983 from 
w}Mell 229:fW14-2, whlcii".·monitors the 216-T-24 Trench, showed elevated nitrate 
concentrations of 155 mg/L. Additionally w\i,ells lf.J't,W15-209, Wl5-210, 8:8:d{W15-21l~ 
aliffi:WJl5t220 monitor the 216 T 21 Tfeaehtliese!:::~. .. .. 
::::::::::::::::;:;:;:;:;:;:;:::;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:: ::::::::;:;:;:;:;:;:;:;:;:;:;:;:::::;:;:::;:;:;:;:;:;:;:;:;:;:::;:;:::;: 

rlilli--~ 
i§.ijfifflfflifiqffl This treaeh reeei-•'ed first eyele e'•'&f)Omtef bottoms, which eoasists of shtdge 
from-·eotltieased first eyele wastes fYOm the 242 T :&1apoffltor Bttilding Ytil the 241 TY 101 
8:8:d 102 TY Single Shell To.ftk:s (WIIC 1991a 1992&). 

4.1.2.6 Septic Tanks and ~iated Drain Fields. A total of six septic tanks, all active, 

4.1.2.6.1 2687 Wl Septie Tank end Drain Field. This aetir•'e dftl:iB: field reeeives 8:8: 
estimated 18,300 L'd&y (4,831 gal/day) of Sft:8:it&ry wastewater 8:8:d sewage (Cramer 1987). 
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4.1.2.6.2 2607 W2 Septie Tank and Drain Field. This aeti¥e d-raift field reeeiNes ae. 
estimated 10,200 Uday (2 ,693 gal/day) of sanitary wastewatef 8:8:d sewage (Cfft:fflef 1987). 

4.1.2.6.3 2607 W3 Septie Tank and DNin Field. This aeti'rre dmiB field reeei'r1es M 

estimated 14,200 Ud&y (3,149 gal/day) of Sft:ftitary wastewatef 8:8:d sewage (Cfft:ffler 1987). 
Aft access poft to the tll:Bk has a ffttlieaeti·1e material w8fflfflg sigft. 

4.1.2.6.4 2607 W4 Septie Tao:k and DNin Field. This aeti¥e dmift field reeeirt1es 8:8: 
estimated 10,600 Uday (2,199 gal/day) of SB:ftitary wastewatef 8:8:d sewage (Cmmef 1987). 

4.1.2.6.5 2607 WT Septie TaBk aed DNin Field. This &etiYe dmin. field reeeirres 8:8: 
estimated 20 Uday (5 gal/day) of SiHHtftf'y wastewatef 8:8:d sewage. 

4.1.2.6.6 2607 WTX Septie TaBk and Drain Field. This aeti¥e dflttft field recei·1es 
an estimated 140 Ud&y (195 gal/day) of Sftftitary wa.-,tewatef 8:8:d sewage. 

--section pro•rides infoffflation tegMfflftg lcftown 8:8:tl SHSf)CCtetl contamination telated to 14 
tlirt1e£sion OOX:es ftfttl pipeliBes. 

4.1.2.7.1 241 T 151 Diversiee Belli. This tliYe£Sion OOX: has been isolated and 
weathef eo•.•efed. Aft ttepl&nned felease, UN 200 W 1 (alias UPR 200 W 7) oeettffOtl dttring 
WOfk Oft the 241 T 151 and 241 T 152 I)i,1ersion Bo:M:es (Fef. HW 60801, WHC 1992a 
1991&). The 241 TY 302B Cateh Tftftk 241 TY 302 Bis associated with this tlirf'efsion boX:. 

4.1.2.7.2 241 T 1.§2 Diversien Be'!II. This ttnit has been isolated and weather eoveretl. 
Aft uepl&nnetl telease oeeuffOd tlufing work on the 241 T 151 8:8:d 152 Di'rrersion BoX:es. 
See Section 4.1.5.1 fef description of ineideet. The 241 T 302 Catch Tunk is associated 
with this tlirre£Sion OOX:. 

4.1.2.7.3 241 T 153 Diversiee Be,i. No infoffflation was fettntl to indieate that &ny 

fele&ses h&¥e oeettrred frem this mtit. 

4.1.2.7.4 241 T 252 Diversiee Be'!II. This unit has been isolated and weather eo•f'efed. 
No infoffflation was fettnd to indieftte that MY releases h&11e oeettffed from this dir1e£Sioe. 
boX:. 
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1 4.1.2.7.S 242 T lSl Divepsion Be:JJ:. No infonBatio& was fou&d to indicate that 1H¼Y 
2 releases hfl're oeeufl'Cd from this inaetr1e unit. 
3 
4 4.1.2.7.6 241 TR lSJ Di:Yersion Be'I'.. This unit has bee& isolated and weather 
5 eo¥ered. No iftfonB&tio& was fou&d to ifl<lieftt:e that 8:ftY releases ha11e oeeurred from this 
6 di't'ersio& box:. The di·1ersio& bex: is howe·1er posted as && area of suffaee eo&taminatio&. 
7 
8 4.1.2.7.7 241 TX 152 Diversion Be:JJ:. No iftfonB&tio& was found to i&dieate that 8:8:Y 
9 releases h&¥e oeeuf'i'OO from this aetPt•e d:Plersio& oox:. 
10 
11 4.1.2.7.8 241 TX 153 Divel'Sion Be:JJ:. This unit has bee& isolated and weather 
12 eo·rered. InfonB&tio& was found relatiftg to six. Ullf)lanfted releases related to this di-rersio& 
13 bex:. These uHpl&fl:lied releases are ideHtified as UN 200 W 29, UN 200 W 62, 
14 UN 200 Vl 63, UN 200 W 64, UN 200 W 97, aild UPR 200 W 126. The 241 TX 302 A 
15 a&d B 241 TX 320B Cateh Tftftks are assoeiated with this di't'ersion bex:. 
16 
1:Z. 4.1.2.7.9 241 TX 1S4 Divel'Sion Be:JJ:. IB:fenBatio& was found regB:fding tl½Fee 
18 Uflf)lftftfted releases related to this aetr1e cw.•ersion oox:. These uHplftr.ned releases are 
19- idootified as UN 200 W 38, UPR 200 W 21, UPR 200 W 160. The 241 TX 302 C Cateh 
20 ToHlc is assoeiated with this tiiversion bex:. 
21 
22 4.1.2.7.18 241 TX 155 Diversion Bel!f. This inaetizre d:Plersion bex: has bee& isolated 
23 a&d weather e011ered. Six. uHpla:ftfted releases assoeiated with this unit were found. These 
24 releases are ide&tified as UN 200 W 76, UN 200 W 113, UN 200 W 135, UPR 200 W 5, ,. I 

25 UPR 200 W 28, a&d UPR 200 W 131. 
26-
27 4.1.2.7.11 241 TXR lSl Diversion Be:t1. No iftfonBatio& has bee& found reg{tf(Hflg 
28 · eonditio&, status, or releases from this CW.'ersion bex:. 
29 
30 4.1.2.7.12 241 TXR 152 Diversion Be:JJ:. Th:is unit has bee& isolated and weather 
31 eo11ered. No i:ftfonBation was found to mdieate that 8ftJ releases ha·1e oeeuf'i'OO from this 
32 di't•ersion bex:. 
33 
34 4.1.2.7.13 241 TXR 153 Diversion Be:JJ:. Th:is unit has been isolated a&d weather 
35 eO¥ered. No iftfonB&tion was fou&d to mdieate that ey releases hft'•'e oeeuf'i'OO from this 
36 di'f'ersion bex:. A reeent waste m&li&gemoot unit visit found that the box: was posted with 
37 surface eomamiftatio11 wamie:g sig&s. 
38 
39 4.1.2.7.14 241 TY 153 Diversion Bel!f. This unit has been isolated a&d weather 
40 eo•rered. No iftfonBatio& was found to iBdieate that 8ftJ releases have oeeurrod from this 
41 tiiversio11 bex:. The 241 TY 302 A Cateh T&Bk is assoeiated with this unit. 
42 
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4.1.2.7.1.S 241 TR 1S2 Di¥eFSion Box. This unit has been isolated and weftther 
eo¥ered. No infoffflatioft was fouBd to indicate that any releases h&¥e oecufl'Od from this 
Eli¥ersioe. BOK. 

4.1.2.8 Basins. One basin is associated with the T Plant Aggregate Area. 

ifflM-~:::(f:~Jmi:::lm1n~~ !e~~ h!>:!°!!a~~!!:~;!!!,!~!::im 
radioacth•e coolie.g water and steam eoe.Elensate from the 221 TA ae.El 224 T Buildiflgs 
facilities whieh is discharged to the 216 T 4 2 Ditch. le: the past this waste m8ft8gement unit 
has reeei¥ed low 1.eYel raElioaetit;e waste. 

4.1.2.9 Burial Sites. The T Plant Aggregate Area contains two types of burial grounds, the 
200-W Powerhouse ashfrelated waste management units and the 218-W-8 Burial Ground. 
¥suits. The 200-W Powerhouse has two ash related waste management units called the 200-
W Ash Disposal Basin and the 200-W Powerhouse Ash Pit. F.ach of these waste 
management units serves a separate function. In addition, the 200-W Ash Disposal Basin is 
associated with two other waste management units, the 200-W Ash Pit Demolition Site and 
the 200-W Burning Pit. The 200-W Ash Pit Demolition Site is included in the Tri-Party 
Agreement as an active TSO. The 218-W-8 Burial Ground was used for the disposal of 
radioactive laboratory process wastes. The locations of these sites are shown in Figures 2 12 

=f~~:at1f~:;~::=;~=i as follows: lg::J!-:::91;::IIR-::::~ml~~ 
······················•:❖:•:•:•:• : • :•:•:•:•:❖:•:•:•:•:•:•:❖:•:•:❖:•:•:•:•:•:•:•:•:•:•:-:-:-:-:-:-:-:-:-:.;.:-:•:•:•:-:-:-:-:-:-:-:-:-;-;.;-:-:.;.:,:-:-:-:-:-:- :-:-:-:-:-: -:-:-:.;.:-:-:❖:-:-:-:-:❖:❖:-:-: 

• 

• 

• 

200 W Ash DiSf)Osal Basin 
200 W Ash Pit Demolitiea Site 
200 W Buming Pit 

200 W Powerhouse Ash Pit 

218 W 8 Burial Gret11ld 

4.1.2.9.1 200-W Ash Disposal Basin. The 200-W Burning Pit, and 200-W Ash Pit 
Demolition Site are located within the boundaries of this active basin. 

4.1.2.9.2 200-W Ash Pit Demolition Site. This active treatment, storage, or disposal 
(TSO) demolitioft waste management unit is used for treatment of shock-sensitive or 
potentially explosive chemical wastes. This waste management unit (not included in the Tri­
Party Agreement) is located in the northern portion of the 200-W Ash Disposal Pit. Table 
4--t+.;f.l,{lists the materials burned in this pit during 1984, 1985, and 1986. In that this waste 
management unit is an active permitted waste management unit, the chemicals detonated in 
this pit are not considered contaminants of concern for the T Plant Aggregate Area. 
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4.1.2.9.3 200-W Burning Pit. This pit was used from 1950 to 1970 to bum 
construction and office waste (15,000 m3 [19,600 yd3

]), paint waste, and chemical solvents 
(1,000 L [264 gal])). This pit is located on the south end of the 200-W Ash Disposal Basin. 
With the exception of the three unplanned releases (UPR-200-W-37, UPR-200-W-70, and 
UN-200-W-8) no radioactive material was discarded to this waste management unit. 

4.1.2.9.4 200-W Powerhouse Ash Pit. This pit currently contains 43,800 m3 

(57,290 yd3
) of ash from the 284-W Power Plant. This pit is not physically associated with 

the 200-W Ash Disposal Basin. No radioactive materials have been discharged to this pit. 

4.1.2.9.S 218-W-8 Burial Ground. This inactive burial waste management unit was 
used for disposal of process sample waste from the 222-T Laboratory. No chemical 
inventory data was found. 

4.1.2.10 Unplanned Releases. There is very little chemical or radiological data available 
for any of the unplanned releases. Any information which was found is summarized in 
Section 2.3.10 and Table 2-6. No information regarding contaminatilien materials or 
quantities were found for the UN-200-W-3, UN-200-W-27, and UN?ibo-W-77 unplanned 
releases. It should be noted that some of the wastes contained significantly higher 
radionuclide levels at the time of discharge because of short lived fission products. For 
example, wastes discharged to the ground from the uranium recovery process contained very 
high levels of 106Ru. Ruthenium-106 has a half-life of 373 days and has decayed to 
insignificant levels (Waite 1991). 

4.2 POTENTIAL IMPACTS TO HUMAN HEALTH AND THE ENVIRONMENT 

This preliminary assessment is intended to provide a qualitative evaluation of potential 
human health and environmental hazards associated with the known and suspected 
contaminants at the T Plant Aggregate Area. The assessment includes a discussion of release 
mechanisms, potential transport pathways, develops a conceptual model of human and 
environmental exposure based on these pathways, and presents the physical, radiological, and 
toxicological 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 of at the site, this pathway (i.e., travel time, 
receptors) will be addressed in the 200 West Groundwater AAMSB. 

:-:❖.•: 

It is important to note that these evaluations do not attempt to quantify potential human 
health or environmental risks associated with exposure to T Plant Aggregate Area waste 
management unit contaminants. Such a risk assessment cannot be performed until additional 
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waste -ffl! unit characterization data are acquired. Risk assessment activities will be 
performed m accordance with the Hanford Baseline Risk Assessment Methodology document 

~~~ ~~: •f-i;a:1o~r:a:n:e t~!~!!!'!~!!!f~ ~~2
~sk 

Assessment Guidaiice]orSupeifiind (EPA 1989i) and the EPA Region 10 Supplemental Risk 
Assessment Guidance for Superfund (EPA 1991a). 

The ability of this qualitative assessment to address potential environmental and 
ecological risks is severely constrained by the relative lack of data regarding potentially 
exposed biotic populations and exposure pathways. As discussed in Section 3.6, past studies 
of biota have been ·mostly conducted on a site-wide basis and do not provide useful data to 
evaluate the potential impacts of the T Plant Aggregate Area. The extent of T Plant 
Aggregate Area biota sampling has been limited to vegetation sampling (Section 4.1.1.4). 

iiiiitiib·-~ addressed in Section 5.0, and is discussed further in Section 8.2.3. 

4.2.1 Release Mechanisms 

Bi T Plant Aggregate Area waste management units can be divided into two general 
categorie·s based on the nature of the waste released: (1) units where waste was discharged 
directly to the environment and (2) units where waste was disposed of inside a containment 
structure and bypassed an engineered barrier to reach the environment. 

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 tile 
fields, septic system drain fields, ditches, french drains, seepage basins, cribs without liners, 
reverse wells, and some disposal trenches. Also in this group are unplanned releases that 
involved 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 management unit are contaminated. The first task in developing a 
conceptual model for these units is 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 waste management units that were intended to act as a barrier 
to environmental releases. Included in this group are burial grounds containing drums or 
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1 other containers, cribs with membrane liners, vaults, tanks, waste transfer facilities, and 
2 unplanned releases that occurred within containment structures. Waste management units that 
3 received only dry waste could also be included in this category, since the potential for wastes 
4 to migrate to soils outside of the unit is low due to the negligible natural recharge rate I Iffii 
5 IW]l fm at the Hanford Site. For these waste management units, the first consideration.to· 
6 be·· addressed in developing a conceptual model is the integrity of the containment structure. 
7 
8 The ability of this report to evaluate the efficacy of engineered barriers is limited by 
9 the lack of vadose zone soil sampling data and air sampling data for many waste management 
10 units. Available sampling information for the waste management units and unplanned 
11 releases has been summarized in Section 4.1. The data indicate that membrane liner systems 
12 used in waste management units with significant liquid inputs were ineffective in preventing 
13 releases to the subsurface. 
14..., 
15 The efficacy and integrity of concrete liners (207-T Retention Basin) and concrete and 
16 steel tanks (vaults) have not been determined. For those units that received only dry wastes, 
17 such as gloves, pumps, contaminated dirt, and process equipment, the potential for release is 
18 expected to be low. However, small amounts of liquid wastes (e.g., tritium lab wastes) are 
19 known to have been disposed of in these waste management units, and early disposal records 
20 (prior to about 1968) are incomplete. Thus, releases from these structures to the surrounding 
21 soil are possible. 
22 
23 In addition to evaluating releases to the subsurface, the conceptual model must address 
24 the potential for releases to air and, for radionuclides, the potential for direct irradiation. All 
25 units have some type of barrier to releases to the surface; however, barriers can fail over 
26 time or may not be designed to prevent migration by certain transport pathways (e.g., 
27 volatilization). 
28 
29 At least fettf-[i.y~:~:k>f the cribs in the T Plant Aggregate Area, 216-T-6, t;l;~IM:::-8, -19, 
30 and -32, have been· frieiitified as having a high probability of cave-in potentiaf(WHC !Jill! 
31 ~) due to decomposition of the wooden framework of the cribs. A cave-in has 
32 previously occurred at Crib 216-T-191! which resulted in its abandonment in 1956. Such 
33 collapse can lead to high levels of direct radiation at the surface and the potential for spread 
34 of contaminated materials by wind erosion. Westinghouse Hanford has an ongoing program 
35 - Illlffi.il to detect and remediate cave-ins by covering the cribs with additional soil, 
36 a.ncfiiiy .. exposures from these incidents are generally short-term. 
37 
38 
39 4.2.2 Transport Pathways 
40 
41 Transport pathways expected within the T Plant Aggregate Area are summarized in this 
42 section, including: 
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• Drainage and leaching from soil to groundwater 

• Volatilization from wastes~flf!lt::tllfifi and shallow soils 

• Wind erosion of contaminated surface soils 

• Deposition of fugitive dust on soils, plants, and surface water 

• Uptake f10m soils ~y ~~-S. __ yia direct contact with soils §~il:1115:limi or 
ingestion of soils,~siii!ilr.i vegetation, and other animals 

• Direct radiation. 

In addition, transport within the saturated zone and subsequent release to groundwater 
wells or to offsite 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. 

Following transport, exposure may occur through the following pathways: 

• Inhalation of volatilized contaminants or suspended particulates 

• Ingestion of contaminants in soils, vegetation, or animals 

• Direct dermal contact with contaminants in soils 

• Direct exposure to radiationf 

4.2.2.1 Transport from Soils to Groundwater. Soil is the initial receiving medium for 
waste discharges in the T 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 69 IJ. m (~ :J.iH ft) below ground surface. These factors are discussed in 
the following sectionS: ·· ····· ····· 

4.2.2.1.1 Depth of Release. ~ :1 :::- ::ai:::tti]tI::mm::::~Iimif l!I Waste 
management units that released wastes at a greater depth below the surface fl:fe mofe likely 

~!!1:!~~!!~&.tj:=;~:1;:u::::.-:;1a~:;.~ri~iiii 
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11:::]~mfi.¥illll!m:::11:::g ::::~-¥l:BD:::- :::m§y-: The 216-T-3 Reverse 
Well is the primary examples of a deep release at the T Plant Aggregate Area. This unit 
discharged wastes to the vadose zone approximately 62 m (204 ft) below the surface, or 
approximately 14 m (45 ft) above the water table in the unconfined aquifer. 

4.2.2.1.2 Liquid Volume or Recharge Rate. For waste constituents to migrate to the 
underlying water table, some source of recharge must be present. In the T Plant Aggregate 
Area, the primary source of moisture for mobilizing contaminants are waste management 
units that discharge liquid waste to the soil column and precipitation recharge. As discussed 
in Section} '. .5 .2' estimates of i l!ii ima i ::a1::1Mmi]ffifflli:1milil!inatural precipitation 
recharge ffl!i!I range from Oto 10 cm/yr (0 to 3.9 4.::: in./yr), primarily depending on surface 

rilfflti i I[ttl1ll lHIUi1Im!!Il!Illlil :::mt I!iiitlllffiili!et:iffiwtt!91.t:i Gravelly surface soils 
with no or minor shallow rooted vegetation appear to facilitate precipitation recharge. One 
modelling study (Smoot et al. 1989) indicated that some radionuclide (e.g., 1~u) transport 
could occur with as little as 5 cm/yr (2 in./yr) of natural recharge. However, other 
researchers (Routson and Johnson 1990) have concluded that no net precipitation recharge 
occurs in the 200 Areas, particularly at waste management units that are capped with fine­
grained soils or impermeable covers. 

With respect to artificial recharge, some waste management units (e.g., the 216-T-12 
Trench and 216-T-33 Crib) were identified in which the known volume of liquid waste 
discharged substantially exceeded the total estimated soil pore volume present below the 
footprint of the facility . In this case, the moisture content of soil below the waste 
management units likely approached saturation during the periods of use of these facilities . 
Because vadose zone hydraulic conductivities are maximized at water contents near 
saturation, the volume of liquid wastewater historically discharged to the waste management 
units probably enhanced fluid migration in the vadose zone beneath these units. 

Contaminants that are not initially transported to the water table by drainage may be 
mobilized at a later date if a large volume of liquid is added to the waste management unit. 
In addition, liquids discharged to one unit could mobilize wastes discharged to an adjacent 
unit if lateral migration takes place within the vadose zone. An example of this process 
occurred at the 216-T-27 Crib, which received trucked waste from the 300 Area. Each time 
this waste was pumped to the 216-T-27 Crib, groundwater samples 99.E& taken near the 
216-T-28 Crib increased in radioactivity. ······················· 

It is also thought that the septic fields mJJfihave the potential to may-mobilize 
contaminants. In the T Plant Aggregate A.rea;··1here are no known areas of vadose zone 
contamination within 50 m (160 ft) of any of the septic tanks or the 241-T-4-2 Ditch. 
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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. Due to the stratified 
nature of the Hanford Site vadose zone soils and the moisture content dependence of 
unsaturated hydraulic conductivity, i'.ii.llIEIIP:ttx::1::::tiimfiU:::J}l :i vadose zone soils 
are likely to be more permeable in th~d1orizontai""ctlrectfoii"thaiiiii""ihe"vertical. This y(ffill 
-§pl! may 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 (<0.1%) and low clay content (<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 
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 Seme and Wood (1990) is the solubility of 
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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. Leachate having high ionic 
strength (high salt content) can bias the sorption equilibrium toward desorption, 
leading to higher concentrations of the contaminant in the soil pore water. 
Wastes within the T Plant Aggregate Area that can be considered to haYe high 
ionic strength include the waste management units that received first-cycle 
supernatant waste from the 221-T Building. These waste management units 
include the 216-T-14, -15, -16, and -17 Trenches. 

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 
T Plant Aggregate Area generally have carbonate contents in the range of 
0.1 to 5 % . 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 
re-precipitate or become reabsorbed to the soil. Thefe are BO lmowa studies 
ilwolymg pH impaets Hi the T Pla:Bt Aggregate Area. Howtwer, oQbservations of 
pH impacts on waste transport Hi the 2: Plftftt Aggregate Area ideatified the 

roHowmg: 1::tlMlm!:i~:::1~:::~li,~lif 

111::1mmM11:::m1::rim1m:BB::a :1:;ga::m.• i1::~ :::g:1m111 
~ gJllt! Iltnli:l !~m:m:ey§j]jiyfflijj;ffl;ji91;-9~j§jffim 
- ::gl !Biil!!{l:li:ilf~: Mobi:lti:fttion of pltttoBfllm ftBd amerieiHm 
isotopes l>eBeath. the 21~ 2: lA Crib by aeid liquid waste depeads on a 
eombmatioa of pH effeets and eompl9ation by organie eompoeents of the 
waste. These proeesses were implieftted m migffttioa of the mdiontteliaes to 
a depth of 30 m (98 ft) below the bottom of the erib 
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Leaching of americium from • :::1 :::m~~:::- :1111216-Z-91111 I 
~sediments was found to be solubility controlled and correlated to 
solution pH (Rai et al. 1981). 

4.2.2.1.S Complexation by Organics. Certain organic materials disposed of at the 
T Plant Aggregate Area are known to form complexes with inorganic ions, which can 
enhance their solubility and mobility. As ll:ft example, cyaflide compounds h&11e eccn shown 
to complex 60e&:-Tributyl phosphate is the primary organic complexing agent disposed of at 
the T 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. Radioactivity decays over time, generally decreasing the 
quantities and concentrations of radioactive isotopes. 

• Biotransf ormation. Microorganisms in the soil may degrade organic 
contaminants such as kerosene 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 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. Some elements (mainly fission products such 
as iodine, ruthenium, cerium, and antimony) are referred to as "semivolatiles" 
because they have a lesser tendency to volatilize. 

4.2.2.2 Transport from Soils !lli!il-=liffl:i:11:ifl 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, 14C02, 

1291, or 3H) have been released. Transport 
mechanisms include iv,-Y&li.dlizitibb; diffusion down a concentration gradient~ and 
gas-driven flow. Situation's where.ihlt latter.process may occur include production of .-: 
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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 T Plant Aggregate Area to the overall fugitive dust emissions at 
the Hanford Site boundary is expected to be relatively minor, based on results of air · 
monitoring downwind of the T Plant Aggregate Area waste management units (Schmidt et al, 
1992). 

4.2.2.3 Transport from Soils to Surface Water. The only surface water present in the 

~;t~i~iii1B:lilj1inllll•l~:1~:l~i1u•1LRfffl~#:t:1iE~0

use 
!-i !lfiffiiii~m: AeeoftHflg to OOOffflftlites eoBtamed m WHC 1992a, the :f)OWerhoese 
poacfts iooatetflfl iiie T Pl&:et Aggregate Area. Field surYeys of the :f)Owerhottse peed show 
it to be located sottth of the WIDS eooftlifl&tes i.ft the U Plftftt Aggregate Are& as 216 U 14 
Crie. Fof diseessioe f)tifJ>OSes the powerhouse J>ODd wi:H be addressee m the U Pffl:ftt 
Aggregate ftuea report (WHC 1992a). 

Transport of contaminants to surface water bodies outside of the T Plant Aggregate 
Area via groundwater discharge and deposition of fugitive dust on water bodies are the 
primary pathways of potential concern for surface water effects. Groundwater discharge will 
be addressed in the 200 West Groundwater AAMSB. 

4.2.2.4 Transport from Soils iJil:!:!!ltltl\:l!I to Biota. Biota, plants and animals, 
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 T Plant 
Aggregate Area waste management units~ pt resulting in damage to affected ecosystems is 
unclear. The currently available data, a~i described in Sections 3.6 and 4.1, are too general 
and do not adequately evaluate biotic transport or ecological risk. This data gap is discussed 
further in Sections 5.0 and 8.0. The future acquisition of additional data will be guided by 
the requirements for human health and ecological risk assessments in the Hanford Baseline 
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Ri,sk Assessment Methodology (DOFJRL ~J~~) being prepared in response to the M-29 
milestone. . ......... •.w,• ,•,••, 

4.2.2.4.1 Uptake by Vegetation. Release of radioactivity to the surface by growth of 
vegetation is an ongoing problem at T Plant 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 ensure 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 direct contact with subsurface 
waste or through ingestion of subsurface contaminants (e.g., chemical salts) and 
contaminated vegetation, water, or other animals can spread contamination in their feces on 
the surface and outside of the waste management unit. 

4.2.3 Conceptual Model 

Figure 4-3 and iii mere c:lemils ea Plate 4, presents a graphical summary of the physical 
characteristics and mechanisms at the site which could potentially affect the generation, 
transport, and impact of contamination in the T Plant Aggregate Area on humans and biota 
( conceptual model). 

The sources of contamination include process wastes (e.g., condensates, cooling water, 
and sewage) from T Plant, firstfand secondrcycle supernatant waste, component and vehicle 
decontamination waste, laundry .. waste, evaporator bottom waste, 222-T Laboratory waste, 
and waste from facilities outside the T Plant Aggregate Area. The known contamination 
sources originating from outside the T Plant Aggregate Area are identified in Table 4-l%-!II-

From these waste management units, various release mechanisms may have transported 
contamination to the potentially affected media. Volatilization could release chemicals from 
surface waters into the atmosphere. Materials in the 216-T-4-2 Ditch flowing toward the 
216-T-4B Pond may have seeped into the vadose zone, or deposited into the sediments in the 
ditch. The 207-T Retention Basins may have released contaminants in a similar fashion, with 
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1 the exception of off site flow. Biota may have taken up contaminants from the surface water 
2 and near-surface contaminated soils (via deep roots or burrowing animals). 
3 
4 Many waste management units discharge their waste effluents directly to the near 
5 surface (vadose zone) soils. The trenches are potential release points via leaching or 
6 drainage of the liquid portion of the disposed materials. The cribs provide seepage discharge 
7 and similarly the french drains, reverse wells, and septic system drain fields directly inject 
8 their effluents into the subsurface sediments. The unplanned releases have mainly impacted 
9 surface soils although some C()ntamination may have also taken place on building surfaces. 
10 Fugitive dust from sediment and surface soils has also been released or resuspended due to 
11 wind effects or surface disturbances, and some surface soils have been buried or removed to 
12 offsite disposal. 
13 
14 The primary mechanism of vertical contaminant migration is the downward movement 
15 of water from the surface through the vadose zone to the unconfined aquifer. The 
16 ' contaminants generally move as a dissolved phase in the water and their rate of migration is 
1-7 controlled both by groundwater movement rates and by adsorption and desorption reactions 
18 involving the surrounding sediments. Some contaminants are strongly sorbed on sediments 
19 and their downward movement through the stratigraphic column is greatly retarded. 
2.0 Significant lateral migration of contaminants is restricted to perched water zones and to the 
21 unconfmed aquifer, where water is moving laterally. Again adsorption and desorption 
22 reactions may greatly retard lateral contaminant migration. Contaminants that were 
23 introduced to the soil column outside of the aggregate area may migrate into the area along 
24 with perched or aquifer water. 
~ ' 
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There are four 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 dusts 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, or fugitive 
dusts. 

4.2.4 Characteristics of Contaminants 

Table 4-±920 is a list of radioactive and nonradioactive chemical substances that 
:•:❖:•:•:•: 

represent candidate contaminants 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 in the T Plant Aggregate Area. Table 4-2011 summarizes 
the types of known or suspected contamination that Me thought to exist at the ···individual 
waste sites. Known contaminants have been proven to exist from sampling and inventory 
data (Tables 2-1;, 1:12-~ 4, &ftEl 2 5). Suspected contaminants are those that could occur 
at a site based upon···lristorical practices or chemical associations. 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 or the environment. 

The fflffltqiffllttiitlllffllilim ~Al Region 10 guidance on risk-based 
contaminant screening (EPA 1991a), as summarized in the Hanford Baseline Risk Assessment 
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Methodology (DOFJRL !99+1.~~), was consulted to establish the T Plant Aggregate Area 
contaminants of potential concern:···· The risk-based contaminant screening mostly involves 
comparing maximum contaminant concentrations to risk-based benchmark concentrations. 
However, contaminant concentrations in environmental media are not available for the T 
Plant Aggregate Area, and direct risk-based screening could not be performed. To ensure 
that the intent of the EPA Region 10 approach could be achieved an alternative and more 
conservative approach was developed. This requires T Plant Aggregate Area contaminants 
with potential risks to be included in the list of contaminants of potential concern. The 
alternative approach retains any contaminant that is known or suspected of being carcinogenic 
or toxic, regardless of quantity or concentration. 

Table 4-2-1:i lists the contaminants of Plilffilfconcern for the T Plant Aggregate Area. This 
list was dev.eloped from Table 4--l9A{fancffuciudes only those contaminants which meet the 
following criteria: ....... 

• Radionuclides that have a half-life of greater than one year. Radionculides with 
half-lives less than one year will not persist in the environment at concentrations 
sufficient to contribute to overall risks. 

• Radionuclides with a half-life of less than 91.!:t'.YE -1--yf 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 
of interest. Although daughter radionuclides are adequately identified during 
normal parent radionuclide investigations, they are also identified as contaminants 
of concern through this criterion. This provides an additional level of assurance 
that all primary contaminants will be addressed. 

• Contaminants that are known or suspected carcinogens or have a U.S . 
Environmental Protection Agency (EPA) noncarcinogenic toxicity factor. In 
addition, chemicals with known toxic effects but no toxicity criteria are 1£!µ~ 
r,reseetly &1+1Btiftble. 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. 

The following characteristics will be discussed for the contaminants listed in Table 4--U 

• Detection of contaminants in environmental media 

• Historical association with plant activities 
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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 T Plant Aggregate Area. All recent 
environmental monitoring data were reviewed and summarized for each media in Section 4.1 . 

1 The most extensive monitoring data available has been for groundwater. Because 
15 groundwater will be evaluated in the 200 West Groundwater AAMSR, it will not be 
16 discussed further here. Surface soil and biota samples have been collected from locations on 
17, a regular rectangular grid. These sampling locations do not correspond to any of the waste 
18 management units, but are intended to characterize the T Plant Aggregate Area as a whole. 
19 Air and external radiation samples have been collected at several locations within or adjacent 
2 to the T Plant Aggregate Area. These sampling stations are also not located directly on any 
21 ,.. of the waste management units and therefore the sampling results cannot be attributed to any 
22 particular unit. The only routine sampling data that correspond directly to waste 
23 management units are the external radiation surveys, which are performed on a regular basis. 
24 . There is little soil or vegetation sampling data available for any of the units. 
25 
2< 
27 
28 ' 
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4.2.4.2 Historical Association with T Plant mmfitir9: Activities. Radionuclides 
that are kn()Wn compon~J:l~~ -·()f T Plant IBlil:!:lfl""wiisie""streams are listed in Tabl~ 
through. 2"'.9 !G. These 00ffi$:).ists include$. chemicals in the process wastes as well as 
chemicals that were detect'ed. 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 ea the WIDS E:lfttft (WHC 1992ft), fladionuclides that are known to have been 
disposed of to T Plant IB.liiffi!IIB. waste management units in the greatest quantities m¥1@ :i!Jll!ll are as foiiow·s:· .. .. .. ... ....... .. . 

• Plutonium-239 

• Plutonium-240 

• Cesium-137 
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Note that a complete radionuclide analysis of the T Plant waste streams is not 
available. Thus, it is possible that additional radionuclides were disposed of to T Plant 
Aggregate Area waste management units that are not included in the waste inventories. 

Nonradioactive chemicals reportedly released into T Plant Aggregate Area waste 
management units in large quantities include nitric acid, nitrates, sodium, phosphate, sodium 
hydroxide, fluorides, tributyl phosphate, carbon tetrachloride, dibutyl phosphate, calcium, 
magnesium, and iron. 

In addition to the releases due specifically to T Plant activities, effects from other 
areas, particularly U Plant and !mffllilii!it,J/lmj!i!!g 2: Pl8Bt, due to cross connection of 
facilities, tanks, drain fields, cribs, etc. must be considered. 

4.2.4.3 Mobility. Since most wastes at the T 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 441- Ii varies widely and depends on site-specific factors as 

~e,µ __ ll:~ -- ~~~--~~~~~--P.~~~~~~-- <>.!._t~i:·~<>.~~~~'. .... litl:• rmlm:!Il!l:ii!E i~ I~ 
~!89.~Y~::::~yffl!yJiiililillil~ ~m,m:::mm::aa::[4=~ 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 - r§-~ t~i) state, and ionic composition of the groundwater. Cationic 
species (e.g., Cd +, Pu +) generally are retarded in their migration relative to groundwater to 
a greater extent than anionic species such as nitrate (N03-). 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~m ::presents a summary of Kds that have been 
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1 developed for many of the inorganic chemicals of concern at the T Plant Aggregate Area. 
2 As discussed above, the pH and ionic strength of the leaching medium has an impact on the 
3 absorption of inorganics to soil; thus, the listed Keis are valid only for a limited range of pH 
4 and waste composition. In addition, soil sorption of inorganics is highly dependent on the 
5 mineral composition of the soil, the ionic composition of the soil pore water, and other site-
6 specific factors. Thus, a high degree of uncertainty is involved with use of Keis that have not 
7 been verified by experimentation with site soils. 
8 
9 Serne and Wood (1990) recommended Keis for use with Hanford waste assessments for 
10 a limited number of important radionuclides (americium, cesium, cobalt, copper, iodine, 
11 plutonium, ruthenium, strontium, and tritium) based on soil column or batch desorption 
12 studies, and have proposed conservative average values for a more extensive list of elements 
13 based on a review of the literature. An assumed f'etafdfttion Is of < 1 is recommended for 
14 americium, cesium, plutonium, and strontium under acidic conditions. 
15 
16 Strenge and Peterson (1989) developed default Kds for a large number of elements for 
1? use in the Multimedia Environmental Pollution Assessment System (MEPAS), a 
18 computerized waste management unit evaluation system. The Keis were based on findings in 
19 the scientific literature, and include non-site-specific as well as Hanford Site values. Values 
2@ · are provided for nine sets of environmental conditions: three ranges of waste pH and three 
21 ranges of soil adsorbent material (sum of percent clay, organic material, and metal hydrous 
22 oxides). The values presented in Table 4-~iliare for conditions of neutral waste pH and 
23 less than 10% adsorbent material, which is likely to be most representative of Hanford Site 
24 . soils. 
25 
26 The mobility of inorganic species in soil can be divided roughly into three classes, 
27 , using site-specific values (Serne and Wood 1990) where available and generic values 
28 otherwise: highly mobile (Kd < 5), moderately mobile (5 < Kci < 100), and low mobility 

!~·---~ 32 mli!i• f 
33 
34 The tendency of organic compounds to adsorb to the organic fraction of soils is 
35 indicated by the soil organic matter partition coefficient <Koc). Partition coefficients for the 
36 organic chemicals of concern at the T Plant Aggregate Area are listed in Table 4~11,. 
37 Chemicals with low ~ values are weakly absorbed by soils and will tend to migrate m the 
38 subsurface, although their rate of travel will be retarded somewhat relative to the pore water 
39 or groundwater flow . Soils at the Hanford Site have very little organic carbon content and 
40 thus sorption to the inorganic fraction of soils may dominate over sorption to soil organic 
41 matter. 
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j,g:~111~~i1U•1~,~i1it~llili.illl!l•l•• ~ll::jmm 
TmoSf)Oft aetween soils BOO &if e&:B oee1:1F eithef by fugitir1e d1:1st emissioas or 7tolatili-z:atioa. 
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 mostly 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 i291. 

The tendency of an organic compound to volatilize can be predicted from its Henry' s 
Law Constant (KJ 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 4~9 . Compounds with a ~ greater than about 10-3 

will be lost rapidly to the atmosphere from surface water and shallow soils. Organic 
contaminants that fall into this class include: 

• Carbon tetrachloride 

• Chloroform 

• Methylene chloride 

• Toluene 

• Tributyl phosphate . 

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 pfe'lio1:1sly !!IXi)hat remove the 
chemical from the medium (e.g., volatilization to air). Radiological, chemical, and 
biological decay processes affecting the persistence of the T Plant Aggregate Area 
contaminants of concern are discussed in the following paragraphs. 

The persistence of radionuclides depends primarily on their half-lives. A comparison 
of the half-lives and specific activities for most radionuclide contaminants of concern for T 
Plant is presented in Table 4#D,. 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~ll{~ge from seconds to over one billion years. Also 
listed are the decay mechanisms of jii-imary concern for the radionuclide. Note that 

WHC(f PLANT)/8-3 l -92/03221A 

4-53 



DOB'RL-91-61 
Draft B 

1 radionuclides often undergo several decay steps in quick succession, (e.g., an alpha decay 
2 followed by release of one or more gamma rays). The daughter products of these decays are 
3 often themselves radioactive. 
4 
5 Decay will occur during transport (e.g. , through the vadose zone to the aquifer, 
6 through the aquifer) and may lead to significant reductions in levels discharging to the 
7 Columbia River. For direct exposures (e.g., to surface soils or air), the half-life of the 
8 radionuclide is of less importance, unless the half-life is so short that the radionuclide 
9 undergoes substantial decay between the time of disposal and release to the environment. 
10 
11 Nonradioactive inorganic chemicals detected at the site are generally persistent in the 
12 environment, although they may decline in concentration due to transport processes or 
13 change their chemical form due to chemical or biological reactions. Nitrate undergoes 
14 , chemical and biological transformations that may lead to its loss to the atmosphere (as N2) or 
15 ·· incorporation into living organisms, depending on the REDOX rlf.9.~f environment and 
f6 microbiological communities present in the medium. ····· ·· ···••.•·· ·· 

r7 
18 · Biotransformation rates for organics vary widely and are highly dependent on site-
1g specific factors such as soil moisture, REDOX fll*- ijconditions, and the presence of 
20 nutrients and of organisms capable of degrading ·tiittcompound. Ketones, such as acetone 
21 and methyl isobutyl ketone (MIBK), are easily degraded by microorganisms in soil and thus 
22 would tend not to persist. Chlorinated solvents (e.g., carbon tetrachloride) may undergo 
23 slow biotransformation in the subsurface under anoxic conditions. Volatile aromatics such as 
24 toluene are generally intermediate in their biodegradability. 
25 
26 4.2.4.S Toxicity. Contaminants may be of potential concern for impacts to human health if 
27 they are known or suspected to have carcinogenic properties, or if they have adverse 
28 noncarcinogenic human health effects. The toxicity characteristics of the chemicals detected 
29 at the opemble ueit ~~i!l!:~ :::are summarized below. 
30 
31 4.2.4.S.l Radionuclides. All radionuclides are classified by EPA as known human 
32 carcinogens based on their property of emitting ionizing radiation and on the evidence 
33 provided by epidemiological studies of radiation-induced cancers in humans. 
34 Noncarcinogenic health effects associated with radiation exposure include genetic and 
35 teratogenic effects; however, these effects generally occur at higher exposure levels than 
36 those required to induce cancer. Thus, the carcinogenic effect of radionuclides is the 
37 primary identified health concern for these chemicals (EPA 1989). 
38 
39 Risks associated with radionuclides differ for various routes of exposure depending on 
40 the type of ionizing radiation emitted. Nuclides that emit alpha or beta particles are 
41 hazardous primarily if the materials are inhaled or ingested, since these particles expend their 
42 energy within a short distance after penetrating body tissues. Gamma-emitting radioisotopes, 
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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~ii. 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 
water, 1 pCi/ g in ingested soil, or to external radiation from soil having a radionuclide 
content of 1 pCi/g (EPA 1991b). These values are computed as the slope factor (risk per 
unit intake or exposure) multiplied by the inhalation or ingestion rate and the number of days 
in a 70 year lifetime (EPA 1991b) . 

For those radionuclides without EPA slope factors, the Hanford Baseline Ri.sk 
Assessment Methodology (DOFJRL 1991a :1~~§) will be consulted. This document proposes 
to consult the EPA Office of Radiation Programs to request the development of a slope factor 
or to use the dose conversion factors developed by the International Commission on 
Radiological Protection to calculate a risk value. Any Hanford Site risk assessments will be 
performed in accordance with the Hanford Baseline Risk Assessment Methodology document 
(DOE-RL 1991a l~AP), which includes the guidance established in the Risk Assessment 
Guidance for Super/iiiu:f (EPA 1989j) and the EPA Region 10 Supplemental Risk Assessment 
Guidance for Superfund (EPA 1991~). 

The unit risk factors for different radionuclides are roughly proportional to their 
specific activities, but also 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. 

Based on the factors listed in Table 4~7.9, the highest risk for exposure to 1 pCi/m3 

in air is from plutonium, americium and uraniu.oi'· isotopes, which are alpha emitters. Among 
the radionuclides contaminants of concern for the T Plant Aggregate Area, the highest risks 
from ingestion of soil at 1 pCi/g are for m Ac 241 Am 243 Am 238Pu 244Cm 134Cs 1291 237Np 

' ' ' ' ' ' ' ' 231Pa 226Ra 228Ra 229Th and the uranium isotopes The primary gamma-emitters are 214Bi ' ' ' ' . ' 60Co 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 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 
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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 
mechanism. However, the additive risk resulting for radionuclides and carcinogenic 
chemicals should be computed separately (EPA 1989!). 

4.2.4.S.2 Hazardous Chemicals. Carcinogenic and noncarcinogenic health effects 
associated with chemicals anticipated at the aggregate area are summarized in Table 4~11-
'.lffl ffilmfflim.IBmliU!ffiltlilflffl:IIII!iBB::::I I~li::::t~!liiilt- ...... . 
emmmm1:11:::111:::11:::mBiR1:::11!:lm§iieimi!I!!Ilimliii!!i* Health effects were 
developed according to the hierarchy established in the Risk Assessment Guidance for 
Superfund (EPA 1989j)~ References were consulted in the following order: IRIS (Integrated 
Risk Information System) (EPA 1991ap), HBAST ~ea.1th Effects Assessment Summary 
Tables) ~11 (EPA 1991bf,), and other toxicity articles and documents. 

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, ifiBll 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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EXPLANA110N 

ZONE A • <700 op• 
ZONE 8 • 700 to 2,200 cps 
ZONE C • 2,200 to 7,000 cps 
ZONE O • 7,000 to 22,000 cps 
ZONE E • 22,000 to 70,000 cps 
ZONE f' • 70,000 to 220,000 cp• 
ZONE G • 220,000 to 700,000 cps 

ZONE H • 700,000 to 2.200,000 cps 
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Figure 4-1. Gamma Isoradiation Contour Map. 
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Some contaminants may volatilize and enter the atmosphere after 
release. 

Wind may move contaminants laterally 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. 

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 11 

Vadose Zone 
Surface Surface Soil Greater 

Source Waste Management Unit Air Soil Water Biota than 1 meter Remarks 
(0-1 m) 

Tan1;; "',d.:Y, •·• .• ... ?•• ......... iii•• ·•·••·• . .. . . 

241-T-101 Single-Shell Tank -- K -- -- K FeCN tank line overflowed. 

241-T-102 Single-Shell Tank -- K -- -- K From 241-T-106 Single-Shell Tank leak. 

241-T-103 Single-Shell Tank -- K -- -- K Assumed leaker (UPR-200-W-147). 

241-T-104 Single-Shell Tank -- K -- -- K 

241-T-105 Single-Shell Tank -- K -- -- K Due to 241-T-106 Single-Shell Tank leak. 

241-T-106 Single-Shell Taruc -- K -- -- K Confirmed leaker (UPR-200-W-148). 

241-T-107 Single-Shell Tank -- K -- -- K Assumed leaker. 

241-T-108 Single-Shell Tank - K -- -- K Assumed leaker. 

241-T -109 Single-Shell Tank -- K -- - K Assumed leaker. 

241-T-110 Single-Shell Tank -- s -- -- s H2 build-up possible. 

241-T-111 Single-Shell Tank -- s -- -- s Assumed leaker. 

241-T-112 Single-Shell Tank -- -- -- -- --

241-T-201 Single-Shell Tank -- -- -- -- -- Received 224-U Building waste. 

241-T-202 Single-Shell Tank -- -- -- -- -- Received 224-U Building waste. 

241-T-203 Single-Shell Tank -- -- -- -- -- Received 224-U Building waste. 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 2 of 11 

Vadose Zone 
Surface Surface Soil Greater 

Source Waste Management Unit Air Soil Water Biota than 1 meter Remarks 
(0-1 m) 

241-T-204 Single-Shell Tank -- -- -- -- -- Received 224-U Building waste. 

241-TX-101 Single-Shell Tank -- s -- -- --
241-TX-102 Single-Shell Tank -- s -- -- --
241-TX-103 Single-Shell Tank -- s -- -- K Due to 241-TX-107 Single-Shell Tank 

leak. 

241-TX-104 Single-Shell Tank -- s -- -- --

241-TX-105 Single-Shell Tank -- s -- -- -- Assumed leaker. 

241-TX-106 Single-Shell Tank -- s -- -- --

241-TX-107 Single-Shell Tank -- s -- -- K Assumed leaker. 

241-TX-108 Single-Shell Tank -- s -- -- --

241-TX-109 Single-Shell Tank -- s -- -- --
241-TX-110 Single-Shell Tank -- s -- -- s Assumed leaker. 

241-TX-111 Single-Shell Tank -- s -- -- --
241-TX-112 Single-Shell Tank -- s -- -- --
241-TX-113 Single-Shell Tank -- s -- -- s Assumed leaker (UPR-200-W-129). 

241 -TX-114 Single-Shell Tank -- s -- -- K Assumed leaker. 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 3 of 11 

Vadose Zone 
Surface Surface Soil Greater 

Source Waste Management Unit Air Soil Water Biota than 1 meter Remarks 
(0-1 m) 

241-TX-115 Single-Shell Tank -- s -- -- s Assumed leaker. 

241-TX-116 Single-Shell Tank -- s -- -- s Assumed leaker. 

241-TX-117 Single-Shell Tank -- s -- -- s Assumed leaker. 

241-TX-1 18 Single-Shell Tank -- s -- -- -- FeCN Tank 

241-TY-101 Single-Shell Tank -- s -- -- s Assumed leaker; FeCN tank. 

241-TY-102 Single-Shell Tank -- s -- -- K 

241-TY-103 Single-Shell Tank -- s -- -- K Confirmed leaker; FeCN tank. 

241-TY -104 S4Jgle-Shell Tank -- s -- -- s Assumed leaker (UPR-200-W-151). 

241-TY-105 Single-Shell Tank -- s -- -- s Assumed leaker (UPR-200-W-152). 

241-TY-106 Single-Shell Tank -- s -- -- s Assumed leaker (UPR-200-W-153). 

241-T-361 Settling Tank -- -- -- -- -

241-T-301 Catch Tank -- -- -- -- --

241-T-302 Catch Tank -- -- -- -- --
241-TX-302A Catch Tank -- -- -- -- --

241-TX-302B Catch Tank - -- -- -- -- UPR-200-W-131 occurred here. 

241-TX-302C Catch Tank -- -- -- -- -- UPR-200-W-21 & -160 occurred here. 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 4 of 11 

Vadose Zone 
Surface Surface Soil Greater 

Source Waste Management Unit Air Soil Water Biota than 1 meter Remarks 
(0-1 m) 

241-TY-302A Catch Tank -- K - -- --
241-TY-302B Catch Tank -- -- -- -- --
244-TX Receiver Tank -- -- -- -- --
244-TXR Vault -- -- -- -- --

: :::::::::: !:/!! :::::::::: !I /:!!ii!i!i!':'i=::::::::::::1:::::::::::; :1 :!: :,::: :::: :JJi: ::::1::;::::q11~;ajiJf 

216-T-6 Crib -- K -- -- K 

216-T-7TF Crib and Tile Field - K -- -- K 

216-T-8 Crib -- K -- -- K 

216-T-18 Crib -- R? -- -- K Stabilized in 1990. 

216-T-19TF Crib and Tile Field -- K -- -- K Received U Plant waste. 

216-T-26 Crib -- R? -- R? -- Stabilized in 1990. 

216-T-27 Crib -- R? -- R? -- Stabilized in 1990. 

216-T-28 Crib -- R? -- R? -- Stabilized in 1990. 

216-T-29 Crib - -- -- -- --

216-T-31 French Drain -- R -- -- -- Exhumed in 1959. 

216-T-32 Crib -- K -- -- K 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 5 of 11 

Vadose Zone 
Surface Surface Soil Greater 

Source Waste Management Unit Air Soil Water Biota than 1 meter Remarks 
(0-1 m) 

216-T-33 Crib K 

216-T-34 Crib R? K Stabilized 1990; received 300 Area 
laboratory waste. 

216-T-35 Crib K K Stabilized 1990; received 300 Area 
laboratory waste. 

216-T-36 Crib K K 

216-W-LWC Crib K K 

t1 
0 

~ t::, ~ 
~ 

~~ I 
1--' 
0 I 

tJ:j \0 
1--' 

I 
O'I 
1--' 

216-T-4A Pond R? Radionuclides exhumed. 

216-T-4B Pond R? Actively dredged since 1977. 

216-T-1 Ditch K s 

216-T-4-lD Ditch R? K s Dredged in 1989. 

216-T-4-2 Ditch K K s s 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 6 of 11 

Vadose Zone 
Surface Surface Soil Greater 

Source Waste Management Unit Air Soil Water Biota than 1 meter Remarks 
(0-1 m) 

200-W Powerhouse Pond -- -- -- -- --
216-T-5 Trench -- K -- -- s 

216-T-9 Trench -- R -- -- -- Site exhumed in 1972. 

216-T-10 Trench -- R -- -- -- Site exhumed in 1972. 

216-T-ll Trench -- R -- -- -- Site exhumed in 1972. 

216-T-12 Trench -- K -- -- s 

216-T-13 Trench -- s -- -- s 

216-T-14 Trench -- K -- R? s 

216-T-15 Trench -- K -- R? s 

216-T-16 Trench -- K -- R? s 

216-T-17 Trench -- K -- R? s 

216-T-20 Trench -- R? -- -- K 

216-T-21 Trench -- K -- R? s 

216-T-22 Trench -- K -- R? s 

216-T-23 Trench -- K -- R? s 

216-T-24 Trench -- K -- R? s 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. 

Source Waste Management Unit Air 

216-T-25 Trench 

2607-Wl Septic Tanlc 

2607-W2 Septic Tanlc 

2607-W3 Septic Tanlc 

2607-W 4 Septic Tanlc 

2607-WT Septic Tanlc 

2607-WI'X Septic Tanlc 

241-T-151 Diversion Box 

241-T-152 Diversion Box 

241-T-153 Diversion Box 

241-T-252 Diversion Box 

241-TR-152 Diversion Box 

241-TR-153 Diversion Box 

241-TX-152 Diversion Box 

WHC(f PLANT)\8-30-92\03221 T 

Surface 
Soil 

(0-1 m) 

K 

Surface 
Water Biota 

Vadose Zone 
Soil Greater 
than 1 meter Remarks 

No leaks reported. 

No leaks reported. 

No leaks reported. 

No leaks reported. 

No leaks reported. 

No leaks reported. 

No leaks reported. 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 8 of 11 

Source Waste Management Unit 

241-TX-153 Diversion Box 

241-TX-154 Diversion Box 

241-TX-155 Diversion Box 

241-TXR-151 Diversion Box 

241-TXR-152 Diversion Box 

241-TXR-153 Diversion Box 

241-TY-153 Diversion Box 

242-T-151 Diversion Box 

200-W Ash Disposal Basin 

200-W Ash Pit Demolition Site 

200-W Burning Pit 

200-W Powerhouse Ash Pit 

218-W-8 Burial Ground 

WHC(I'PLANT)\8-30-92\03221 T 

Surface Surface 
Air Soil Water Biota 

(0-1 m) 

K 

Vadose Zone 
Soil Greater 
than 1 meter Remarks 

UPR-200-W-126 occurred here. 

Ground cave-in in process line. 

UPR-200-W-5 & -28 occurred here. 

No leaks reported. 

No leaks reported. 

No leaks reported. 

No leaks reported. ~==~=====.,...,....~= 

Chemical detonation site 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 9 of 11 

Vadose Zone 
Surface Surface Soil Greater 

Source Waste Management Unit Air Soil Water Biota than 1 meter Remarks 
(0-1 m) 

· f.,;.:;.1;; -- :R·;.1,._;;;.,,;;., 
-c. 4 •• •. 

UN-200-W-2 -- K -- -- -- Failed waste line 10 ft. below surface. 

UN-200-W-3 -- s -- -- --

UN-200-W-4 -- s -- -- --
UN-200-W-7 -- s -- -- --
UN-200-W-8 - K -- -- -- Covered with 10 ft of soil. 

UN-200-W-14 -- K -- -- -- Covered with 1 ft of soil. 

UN-200-W-17 -- s -- -- --

UN-200-W-27 -- s -- -- --

UN-200-W-29 -- s -- -- -- See UPR-200-W-93 also. 

UN-200-W-38 -- s -- -- --

UN-200-W-58 -- s -- -- --

UN-200-W-62 -- s -- -- -- Covered with sand and gravel. 

UN-200-W-63 -- s -- -- -- Covered with sand and gravel. 

UN-200-W-64 -- s -- -- --

UN-200-W-65 -- s -- -- --

UN-200-W-67 -- s -- -- --

UN-200-W-73 -- s -- -- --
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 10 of 11 

Vadose Zone 
Surface Surface Soil Greater 

Source Waste Management Unit Air Soil Water Biota than 1 meter Remarks 
(0-1 m) 

UN-200-W-76 -- -- -- R? -- Near 241-TX-155 diversion box. 

UN-200-W-77 -- -- -- R? --

UN-200-W-85 -- R -- R -- Decontaminated to background levels. 

UN-200-W-88 -- R -- -- -- Contamination removed. 

UN-200-W-97 -- K -- -- --

UN-200-W-98 -- K -- K --

UN-200-W-99 -- K -- -- -- Related to 241-TX-153 Diversion Box. 

UN-200-W-100 -- s -- -- -- Area covered with 1 ft of soil. 

UN-200-W-102 -- s - -- --

UN-200-W-113 -- s -- -- --

UN-200-W-135 -- s -- -- --
UPR-200-W-5 -- -- -- -- -- Removed from radiation zone status. 

UPR-200-W-12 -- s -- -- --

UPR-200-W-21 -- s -- -- --
UPR-200-W-28 -- s -- -- -- Leak from 241-TX-155 Diversion Box. 

UPR-200-W-37 -- -- -- -- --
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 11 of 11 

Vadose Zone 
Surface Surface Soil Greater 

Source Waste Management Unit Air Soil Water Biota than 1 meter Remarks 
(0-1 m) 

UPR-200-W-40 -- K -- -- -- Leak from 241-TX 154 Diversion Box 
and 241-TX-302C Catch Tank. 

UPR-200-W-70 -- K -- -- -- 200-W Burning Ground. 

UPR-200-W-126 -- -- -- -- -- Employee contamination. 

UPR-200-W-129 -- s -- -- -- At 241-TX-113 Single-Shell Tank. 

UPR-200-W-131 -- s -- -- -- Leak from 241-TX-155 Diversion Box. 

UPR-200-W-147 -- K -- -- K Near 241-T-103 Single-Shell Tank. 

UPR-200-W-148 -- K -- -- K Leak from 241-T-106 Single-Shell Tank. 

UPR-200-W-149 -- s -- -- s Possibly a leak from 241-TX-107 Single-
Shell Tank. 

UPR-200-W-150 -- s -- - s Leak from 241-TY-103 Single-Shell Tank. 

UPR-200-W-151 -- s -- -- - Leak from 241-TY-104 Single-Shell Tank. 

UPR~200-W-152 -- s -- -- s Leak from 241-TY-105 Single-Shell Tank. 

UPR-200-W-153 -- s -- -- s Leak from 241-TY-106 Single-Shell Tank. 

UPR-200-W-160 -- K -- -- s 

Notes: 
S Suspected contamination, based on WIDS (WHC 1991a) and other waste inventory data. 
K Known contamination based on chemical analytical data, WIDS (WHC 1991a), or other sources. 
R Complete remediation reported. 
R? Remediation attempted, effectiveness not documented. 
-- No contamination indicated. 
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Table 4-2. Summary of Chemical Contamination in 
Various Affected Media for T Plant Aggregate Area. 

Surface 
Soil Surface 

Page 1 of 11 

Source Waste Management Unit Air (0-1 m) Water Biota Vadose Zone Remarks 

241-T-101 Single-Shell Tank K FeCN tank-line overflowed. 

24 l -T-102 Single-Shell Tank K From 241-T-106 Single-Shell Tank 
leak. 

24 l -T-103 Single-Shell Tank K Assumed leaker (UPR-200-W-147). 

241-T-104 Single-Shell Tank K 

24 l -T-105 Single-Shell Tank K Due to 241-T-106 Single-Shell Tank. 

241-T-106 Single-Shell Tank K Confirmed leaker (UPR-200-W-148). 

241-T-107 Single-Shell Tank K Assumed leaker. 

241-T-108 Single-Shell Tank K Assumed leaker. 

241-T-109 Singel-Shell Tank K Assumed leaker. 

241-T-110 Single-Shell Tank s H2 build-up possible. 

241-T-l 11 Single-Shell Tank s Assumed leaker. 

241-T-112 Single-Shell Tank 

241-T-201 Single-Shell Tank Received 224-U Building waste. 

241-T-202 Single-Shell Tank Received 224~U Building waste. 

241-T-203 Single-Shell Tank Received 224-U Building waste. 

241-T-204 Single-Shell Tank Received 224-U Building waste. 

241-TX-101 Single-Shell Tank s 
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Source Waste Management Unit 

241-TX-102 Single-Shell Tank 

241-TX-103 Single-Shell Tank 

241-TX-104 Single-Shell Tank 

241-TX-105 Single-Shell Tank 

241-TX-106 Single-Shell Tank 

241-TX-107 Single-Shell Tank 

241-TX-108 Single-Shell Tank 

241-TX-109 Single-Shell Tank 

241-TX-110 Single-Shell Tank 

241-TX-111 Single-Shell Tank 

241-TX-112 Single-Shell Tank 

241-TX-113 Single-Shell Tank 

241-TX-114 Single-Shell Tank 

241-TX-115 Single-Shell Tank 

241-TX-116 Single-Shell Tank 

241-TX-117 Single-Shell Tank 

241-TX-118 Single-Shell Tank 

241-TY-101 Single-Shell Tank 
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Table 4-2. Summary of Chemical Contamination in 
Various Affected Media for T Plant Aggregate Area. Page 2 of 11 

Surface 
Soil Surface 

Air (0-1 m) Water Biota Vadose Zone Remarks 

-- s -- -- --

-- s -- - K Due to 241-TX-107 Single-Shell Tank 
leak. 

-- s -- -- --

-- s -- -- s Assumed leaker. 

-- s -- -- --
-- s -- -- K Assumed leaker. 

- s - -- --
-- s -- -- --

-- s -- -- s Assumed leaker. 

-- s - -- --
-- s -- -- --
-- s -- -- s Assumed leaker (UPR-200-W-129). 

-- s -- -- s Assumed leaker. 

- s -- -- s Assumed leaker. 

-- s -- -- s Assumed leaker. 

-- s -- -- s Assumed leaker. 

-- s -- -- -- Ferrocyanide Tank 

-- s -- -- s Assumed leaker; Ferrocyanide Tank. 



Source Waste Management Unit 

241-TY-102 Single-Shell Tank 

241-TY-103 Single-Shell Tanlc 

241-TY-104 Single-Shell Tank 

241-TY-105 Single-Shell Tank 

241-TY-106 Single-Shell Tank 

241-T-361 Settling Tanlc 

241-T-301 Catch Tank 

241-T-302 Catch Tank 

241-TX-302A Catch Tanlc 

241-TX-302B Catch Tank 

241-TX-302C Catch Tank 

241-TY-302A Catch Tank 

241-TY-302B Catch Tank 

244-TX Receiver Tank 

244-TXR Vault 
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Table 4-2. Summary of Chemical Contamination in 
Various Affected Media for T Plant Aggregate Area. Page 3 of 11 

Surface 
Soil Surface 

Air (0-1 m) Water Biota Vadose Zone Remarks 

-- s -- -- s 

-- s -- - K Confirmed leaker; ferrocyanide tank. 

-- s -- -- s Assumed leaker (UPR-200-W-151). 

-- s -- -- s Assumed leaker (UPR-200-W-152). 

-- s -- -- s Assumed leaker (UPR-200-W-153). 

-- -- -- -- --

-- -- -- -- --
-- -- -- -- --

-- -- -- -- --
-- -- -- -- -- UPR-200-W-131 occurred here. 

-- -- -- - -- UPR-200-W-21 & -160 occurred here. 

-- K -- - --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --

. I 

I 



Source Waste Management Unit 

216-T-6 Crib 

216-T-7TF Crib and Tile Field 

216-T-8 Crib 

216-T-18 Crib 

216-T-19TF Crib and Tile Field 

216-T-26 Crib 

216-T-27 Crib 

216-T-28 Crib 

216-T-29 Crib 

216-T-31 French Drain 

216-T-32 Crib 

216-T-33 Crib 

216-T-34 Crib 

216-T-35 Crib 

216-T-36 Crib 

216-W-LWC Crib 

WHC(f PLANT)\8-31-92\03221 T 

.9 ') () ., -- .. 

Table 4-2. Summary of Chemical Contamination in 
Various Affected Media for T Plant Aggregate Area. Page 4 of 11 

Surface 
Soil Surface 

Air (0-1 m) Water Biota Vadose Zone Remarks 

-- K - -- K 

-- K - -- K 

-- K - -- K 

-- R? -- -- K Stabilized in 1990. 

-- K -- -- K Received U Plant waste. 

-- -- -- -- K Stabilized in 1990. 

-- -- -- -- K Stabilized in 1990. 

-- -- -- -- K Stabilized in 1990. 

-- -- -- -- --

-- -- -- -- -- Exhumed in 1959. 

-- K -- -- K 

-- K -- -- K 

-- R? -- -- K Stabilized 1990; received 300 Area 
laboratory waste. 

-- -- -- -- K Stabilized 1990; received 300 Area 
laboratory waste. 

-- -- -- -- K 

-- -- -- -- s 
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Table 4-2. Summary of Chemical Contamination in 
Various Affected Media for T Plant Aggregate Area. 

Surface 
Soil Surface 

Page 5 of 11 

Source Waste Management Unit Air (0-1 m) Water Biota V adose Zone Remarks 

216-T-4A Pond R? s Radionuclides exhumed. 

216-T-4B Pond K s Actively dredged since 1977. 

216-T-1 Ditch K s 

216-T-4-lD Ditch R? K K Dredged in 1989. 

216-T-4-2 Ditch K K K 

200-W Powerhouse Pond 

216-T-5 Trench K K 

216-T-9 Trench R R Site exhumed in 1972. 

216-T-10 Trench R R Site exhumed in 1972. 

216-T-11 Trench R R Site exhumed in 1972. 

216-T-12 Trench K K 

216-T-13 Trench s 

216-T-14 Trench K K 

216-T-15 Trench K K 
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Source Waste Management Unit 

216-T-16 Trench 

216-T-17 Trench 

216-T-20 Trench 

216-T-21 Trench 

216-T-22 Trench 

216-T-23 Trench 

216-T-24 Trench 

216-T-25 Trench 

2607-Wl Septic Tanlc 

2607-W2 Septic Tanlc 

2607-W3 Septic Tanlc 

2607-W 4 Septic Tanlc 

2607-WT Septic Tanlc 

2607-WIX Septic Tanlc 

241-T-151 Diversion Box 

241-T-152 Diversion Box 
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) 

Table 4-2. Summary of Chemical Contamination in 
Various Affected Media for T Plant Aggregate Area. 

Surface 
Soil Surface 

Air (0-1 m) Water Biota Vadose Zone Remarks 

K K 

K K 

R? K 

K 

K 

K 

K 

K 

No leaks reported. 

No leaks reported. 

Page 6 of 11 
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Source Waste Management Unit 

241-T-153 Diversion Box 

241-T-252 Diversion Box 

241-TR-152 Diversion Box 

241-TR-153 Diversion Box 

241-TX-152 Diversion Box 

241-TX-153 Diversion Box 

241-TX-154 Diversion Box 

241-TX-155 Diversion Box 

241-TXR-151 Diversion Box 

241-TXR-152 Diversion Box 

241-TXR-153 Diversion Box 

241-TY-153 Diversion Box 

242-T-151 Diversion Box 
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Table 4-2. Summary of Chemical Contamination in 
Various Affected Media for T Plant Aggregate Area. Page 7 of 11 

Surface 
Soil Surface 

Air (0-1 m) Water Biota Vadose Zone Remarks 

No leaks reported. 

No leaks reported. 

No leaks reported. 

No leaks reported. 

No leaks reported. 

UPR-200-W-126 occurred here. 

K Ground cave-in in process line. 

UPR-200-W-5 & 28 occurred here. 

No leaks reported. 

No leaks reported. 

No leaks reported. 

s 

I 
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Table 4-2. Summary of Chemical Contamination in 
Various Affected Media for T Plant Aggregate Area. Page 8 of 11 

Surface 
Soil Surface 

Source Waste Management Unit Air (0-1 m) Water Biota Vadose Zone Remarks 

200-W Ash Disposal Basin s Chemical detonation site 

200-W Ash Pit Demolition Site 

200-W Burning Pit s 
200-W Powerhouse Ash Pit I 218-W-8 Burial Ground s s 

t1 
0 

~ UN-200-W-2 K s Failed waste line 10 ft. below surface. t1 tI1 
>; -~ ~~ I 

N UN-200-W-3 s =:,-- I 

t:::c \0 ,__. 
UN-200-W-4 s 

I 
I 

O'I ,__. 

UN-200-W-7 s 

UN-200-W-8 K Covered with 10 ft. of soil. 

UN-200-W-14 K s Covered with 1 ft. of soil. 

UN-200-W-17 s 
UN-200-W-27 s 

UN-200-W-29 s s See UPR-200-W-97 also. 
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Source Waste Management Unit 

UN-200-W-38 

UN-200-W-58 

UN-200-W-62 

UN-200-W-63 

UN-200-W-64 

UN-200-W-65 

UN-200-W-67 

UN-200-W-73 

UN-200-W-76 

UN-200-W-77 

UN-200-W-85 

UN-200-W-88 

UN-200-W-97 

UN-200-W-98 

UN-200-W-99 

UN-200-W-100 
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Table 4-2. Summary of Chemical Contamination in 
Various Affected Media for T Plant Aggregate Area. Page 9 of 11 

Surface 
Soil Surface 

Air (0-1 m) Water Biota Vadose Zone Remarks 

-- s -- -- --
-- R? -- -- -- \ 

-- R? -- -- s Covered with sand and gravel. 

-- R? -- -- -- Covered with sand and gravel. 

-- s -- -- -

-- s -- -- --
-- s -- -- --

-- s -- -- --
-- -- -- -- - Near 241-TX-155 diversion box. 

-- -- -- -- --
-- R -- -- -- Decontaminated to background levels. 

-- R -- -- -- Contamination removed. 

-- K -- -- s 

-- K -- -- s 

-- K -- -- -- Related to 241-TX-153 diversion box. 

-- s -- -- -- Area covered with 1 ft. soil. 



Source Waste Management Unit 

UN-200-W-102 

UN-200-W-113 

UN-200-W-135 

UPR-200-W-5 

UPR-200-W-12 

UPR-200-W-21 

UPR-200-W-28 

UPR-200-W-37 

UPR-200-W-40 

UPR-200-W-70 

UPR-200-W-126 

UPR-200-W-129 

UPR-200-W-131 

UPR-200-W-147 

UPR-200-W-148 

UPR-200-W-149 

UPR-200-W-150 

UPR-200-W-151 
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Table 4-2. Summary of Chemical Contamination in 
Various Affected Media for T Plant Aggregate Area. Page 10 of 11 

Surface 
Soil Surface 

Air (0-1 m) Water Biota Vadose Zone Remarks 

-- s -- -- s 

-- s -- -- s 
-- s -- -- s 
-- -- -- -- -- Removed from radiation zone status. 

-- s -- -- --

-- s -- -- s 

-- s -- -- -- Leak from 241-TX-155 diversion box. 

-- -- -- -- --

-- s -- -- -- Leakage from 241-TX 154 diversion 
box and 241-TX-302C catch tank. 

-- K -- -- -- 200-W Burning Ground. 

-- -- -- -- -- Employee contamination. 

-- s -- -- -- At 241-TX-113 tank. 

-- s -- -- -- Leak from 241-TX-155 diversion box. 

-- -- -- -- K Near 241-T-103 tank. 

-- -- -- -- K Leak from 241-T-106 tank. 

-- s -- -- K Possibly a leak from 241-TX-107 tank. 

-- s -- -- K Leak from 241-TY-103 tank. 

-- s -- -- K Leak from 241-TY-104 tank. 
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Table 4-2. Summary of Chemical Contamination in 
Various Affected Media for T Plant Aggregate Area. Page 11 of 11 

Surface 
Soil Surface 

Source Waste Management Unit Air (0-1 m) Water Biota Vadose Zone 

UPR-200-W-152 -- -- -- -- K 

UPR-200-W-153 -- s s -- K 

UPR-200-W-160 -- K -- -- s 

Notes: 

S Suspected contamination, based on WIDS (WHC 1991a) and other waste inventory data. 
K Known contamination based on chemical analytical data, WIDS (WHC 1991a), or other sources. 
R Complete remediation reported. 
R? Remediation attempted, effectiveness not documented. 
-- No contamination indicated. 
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Remarks 

Leak from 241-TY-105 Single-Shell 
Tank. 

Leak from 241-TY-106 Single-Shell 
Tank. 
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Table 4-3. Types of Data Available for each Waste Management Unit. Page 1 of 10 

Waste Management Unit or Inventory Surface Waste, External Biota Borehole 
Unplanned Release Radiological Soil, Sediment Radiation Sampling Geophysics 

Survey Sampling Monitoring 

241-T-101 Single-Shell Tank C,R R NA NA NA NA 

241-T-102 Single-Shell Tank C,R R NA NA NA NA 

241-T-103 Single-Shell Tank C,R R NA NA NA NA 

241-T-104 Single-Shell Tank C,R R NA NA NA NA 

241-T-105 Single-Shell Tank C,R R NA NA NA NA 

241-T-106 Single-Shell Tanlc C,R R NA NA NA NA 

241-T-107 Single-Shell Tank C,R R NA NA NA NA 

241-T-108 Single-Shell Tank C,R R NA NA NA NA 

241-T-109 Single-Shell Tank C,R R NA NA NA NA 

241-T-110 Single-Shell Tank C,R R NA NA NA NA 

241-T-111 Single-Shell Tank C,R R NA NA NA NA 

241-T-112 Single-Shell Tank C,R R NA NA NA NA 

241-T-201 Single-Shell Tank C R NA NA NA NA 

241-T-202 Single-Shell Tank C,R R NA NA NA NA 

241-T-203 Single-Shell Tank C,R R NA NA NA NA 

241-T-204 Single-Shell Tank C,R R NA NA NA NA 

241-TX-101 Single-Shell Tank C,R R NA NA NA NA 

241-TX-102 Single-Shell Tank C,R R NA NA NA NA 
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Table 4-3. Types of Data Available for each Waste Management Unit. Page 2 of 10 

Waste Management Unit or Inventory Surface Waste, External Biota Borehole 
Unplanned Release Radiological Soil, Sediment Radiation Sampling Geophysics 

Survey Sampling Monitoring 

241-TX-103 Single-Shell Tank C,R R NA NA NA NA 

241-TX-104 Single-Shell Tank C,R R NA NA NA NA 

241-TX-105 Single-Shell Tank C,R R NA NA NA NA 

241-TX-106 Single-Shell Tank C,R R NA NA NA NA 

241-TX-107 Single-Shell Tank C,R R NA NA NA NA 

241-TX-108 Single-Shell Tank C,R R NA NA NA NA 

241-TX-109 Single-Shell Tank C,R R NA NA NA NA 

241-TX-110 Single-Shell Tank C,R R NA NA NA NA 

241-TX-111 Single-Shell Tank C,R R NA NA NA NA 

241-TX-112 Single-Shell Tank C,R R NA NA NA NA 

241-TX-113 Single-Shell Tank C,R R NA NA NA NA 

241-TX-114 Single-Shell Tank C,R R NA NA NA NA 

241-TX-115 Single-Shell Tank C,R R NA NA NA NA 

241-TX-116 Single-Shell Tank C,R R NA NA NA NA 

241-TX-117 Single-Shell Tank C,R R NA NA NA NA 

241-TX-118 Single-Shell Tank C,R R NA NA NA NA 

241-TY-101 Single-Shell Tank C,R R NA NA NA NA 

241-TY-102 Single-Shell Tank C,R R NA NA NA NA 

241-TY-103 Single-Shell Tank C,R R NA NA NA NA 
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Table 4-3. Types of Data Available for each Waste Management Unit. Page 3 of 10 

Waste Management Unit or Inventory Surface Waste, External Biota Borehole 
Unplanned Release Radiological Soil, Sediment Radiation Sampling Geophysics 

Survey Sampling Monitoring 

241-TY-104 Single-Shell Tanlc C,R R NA NA NA NA 

241-TY-105 Single-Shell Tanlc C,R R NA NA NA NA 

241-TY-106 Single-Shell Tanlc C,R R NA NA NA NA 

241-T-361 Settling Tanlc R NA NA NA NA NA 

241-T-301 Catch Tanlc NA NA NA NA NA NA 

241-T-302 Catch Tank NA NA NA NA NA NA 

241-TX-302A Catch Tanlc NA NA NA NA NA NA 

241-TX-302B Catch Tank NA NA NA NA NA NA 

241-TX-302C Catch Tanlc NA NA NA NA NA NA 

241-TY-302A Catch Tanlc NA NA NA NA NA NA 

241-TY-302B Catch Tanlc NA NA NA NA NA NA 

244-TX Receiver Tanlc NA NA NA NA NA NA 

244-TXR Vault NA NA NA NA NA NA 

:.;~;;~ ::::::r::::::: : - -216-T-6 Crib C,R NA NA R NA NA 

216-T-?TF Crib and Tile Field C,R NA NA R NA NA 

216-T-8 Crib C,R NA NA R NA NA 

216-T-18 Crib C,R NA NA NA NA NA 

216-T-19TF Crib and Tile Field C,R R NA NA NA NA 
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Table 4-3. Types of Data Available for each Waste Management Unit. Page 4 of 10 

Waste Management Unit or Inventory Surface Waste, External Biota Borehole 
Unplanned Release Radiological Soil, Sediment Radiation Sampling Geophysics 

Survey Sampling Monitoring 

216-T-26 Crib C,R R NA NA R NA 

216-T-27 Crib C,R R NA R R NA 

216-T-28 Crib C,R R NA NA R NA 

216-T-29 Crib C NA NA NA NA NA 

216-T-31 French Drain NA NA NA NA NA NA 

216-T-32 Crib C,R NA NA NA NA NA 

216-T-33 Crib C,R R NA NA NA NA 

216-T-34 Crib C,R R NA NA NA NA t1 
0 

+>- 216-T-35 Crib C,R R NA NA NA NA ~~ ~ 
~~ I 

u.) 
216-T-36 Crib C,R R NA NA NA NA 0.. I 

t:c \0 ,_. 
216-W-LWC Crib NA NA NA NA NA NA I 

O'I ,_. 

216-T-4A Pond NA NA NA R R NA 

216-T-4B Pond R NA NA R R NA 

216-T-1 Ditch C,R NA NA R NA NA 

216-T-4-lD Ditch C,R NA NA R R NA 
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Table 4-3. Types of Data Available for each Waste Management Unit. Page 5 of 10 

Waste Management Unit or Inventory Surface Waste, External Biota Borehole 
Unplanned Release Radiological Soil, Sediment Radiation Sampling Geophysics 

Survey Sampling Monitoring 

216-T-4-2 Ditch C NA C,R R R NA 

20O-W Powerhouse Pond NA NA NA NA NA NA 

216-T-5 Trench C,R NA NA R NA NA 

216-T-9 Trench NA NA NA NA NA NA 

216-T-10 Trench NA NA NA NA NA NA 

216-T-11 Trench NA NA NA NA NA NA 

216-T-12 Trench R R NA R NA NA 

216-T-13 Trench NA NA R NA NA NA 

216-T-14 Trench C,R R NA R R NA 

216-T-15 Trench C,R R NA NA R NA 

216-T-16 Trench C,R R NA NA R NA 

216-T-17 Trench C,R R NA NA R NA 

216-T-2O Trench C,R NA NA NA NA NA 

216-T-21 Trench C,R NA NA NA R NA 

216-T-22 Trench C,R NA NA NA R NA 

216-T-23 Trench C,R NA NA NA R NA 

216-T-24 Trench C,R NA NA NA R NA 

216-T-25 Trench C,R NA NA NA NA NA 
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Table 4-3. Types of Data Available for each Waste Management Unit. 

Waste Management Unit or 
Unplanned Release 

2607-Wl Septic Tank 

2607-W2 Septic Tank 

2607-W3 Septic Tank 

2607-W4 Septic Tank 

2607-WT Septic Tank 

2607-WfX Septic Tank 

I 

Inventory 

NA I 

. NA I 

NA 

NA 

NA 

NA 

Surface 
Radiological 

Survey 

NA 

NA 

NA 

NA 

NA 

NA 
.... ···•·····-···-··-·-··.·.·.·-:-:::::.•-:::::::::,:-:::::::::::,:::.:-:-:-:-:-:•. :-:::.:::,:-:'.:-:-:-:-:::'._:;.:-:-::;,::;:_:-:;.·.·-·-·-········ 

241-T-151 Diversion Box NA NA 

241-T-152 Diversion Box NA NA 

241-T-153 Diversion Box NA NA 

241-T-252 Diversion Box NA NA 

241-TR-152 Diversion Box NA NA 

241-TR-153 Diversion Box NA NA 

241-TX-152 Diversion Box NA NA 

241-TX-153 Diversion Box NA NA 

241-TX-154 Diversion Box I NA I NA 

241-TX-155 Diversion Box NA NA 

241-TXR-151 Diversion Box NA NA 

WHC(f PLANT)\8-31-92\03221 T 

Waste, I External 
Soil, Sediment Radiation 

Sampling 

I NA I NA 

I NA I NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

I NA I NA 

NA NA 

NA NA 

I 

I 

I 

Biota 
Sampling 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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I 

I 

I 

I 

Borehole 
Geophysics 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

I 

I 
I 

1/ 

I 
tj 
0 

I t! tr:1 
""I -----

1! ~~ 
I 

tt/ \0 ..... 
,I I 

O'I 

.I 
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Table 4-3. Types of Data Available for each Waste Management Unit. Page 7 of 10 

Waste Management Unit or Inventory Surface Waste, External Biota Borehole 
Unplanned Release Radiological Soil, Sediment Radiation Sampling Geophysics 

Survey Sampling Monitoring 

241-TXR-152 Diversion Box NA NA NA NA NA NA 

241-TXR-153 Diversion Box NA NA NA NA NA NA 

241-TY-153 Diversion Box NA NA NA NA NA NA 

242-T-151 Diversion Box NA NA NA NA NA NA 

200-W Ash Disposal Basin NA NA NA NA NA NA 0 
0 

~ 200-W Ash Pit Demolition Site NA NA NA NA NA NA I 0 tI1 
~ >-1 -

I l ~~ w 
NA NA (JQ 200-W Burning Pit C NA NA NA I 

to \0 ..... 
I 

200-W Powerhouse Ash Pit NA NA NA NA NA NA 

I 

0\ ..... 
218-W-8 Burial Ground C,R NA NA NA NA NA 

UN-200-W-2 NA NA NA NA NA NA 

UN-200-W-3 NA NA NA NA NA NA 

UN-200-W-4 NA R NA NA NA NA 

UN-200-W-7 NA NA NA NA NA NA 

UN-200-W-8 NA R NA NA NA NA 

UN-200-W-14 NA NA NA NA NA NA 
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Table 4-3. Types of Data Available for each Waste Management Unit. 

Waste Management Unit or Inventory Surface Waste, External Biota 
Unplanned Release Radiological Soil, Sediment Radiation Sampling 

Survey Sampling Monitoring 

UN-200-W-17 R R NA NA NA 

UN-200-W-27 NA NA NA NA NA 

UN-200-W-29 C,R R C,R NA NA 

UN-200-W-38 NA R NA NA NA 

UN-200-W-58 NA R NA NA NA 

UN-200-W-62 NA R NA NA NA 

UN-200-W-63 R R NA R NA 

UN-200-W-64 R R NA NA NA 

UN-200-W-65 NA R NA NA NA 

UN-200-W-67 NA R NA NA NA 

UN-200-W-73 NA R NA NA NA 

UN-200-W-76 R NA NA NA NA 

UN-200-W-77 R R NA NA R 

UN-200-W-85 NA R NA NA NA 

UN-200-W-88 C NA NA NA NA 

UN-200-W-97 NA R NA NA NA 

UN-200-W-98 C,R R NA R R 

UN-200-W-99 R R NA NA NA 

UN-200-W-100 C,R R NA NA NA 
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Borehole 
Geophysics 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

t, 
0 

t:j trl 
>; ---
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to '° ..... 
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Table 4-3. Types of Data Available for each Waste Management Unit. Page 9 of 10 

Waste Management Unit or Inventory Surface Waste, External Biota Borehole 
Unplanned Release Radiological Soil, Sediment Radiation Sampling Geophysics 

Survey Sampling Monitoring 

UN-200-W-102 C,R NA NA NA NA NA 

UN-200-W-113 NA NA NA NA R NA 

UN-200-W-135 R R NA R NA NA 

UN-200-W-137 NA NA NA NA NA NA 

UPR-200-W-5 NA NA NA NA NA NA 

UPR-200-W-12 NA R NA R NA NA 

UPR-200-W-21 NA R NA NA NA NA 

UPR-200-W-28 NA NA NA NA NA NA 

UPR-200-W-37 NA R NA NA NA NA 

UPR-200-W-40 NA NA NA NA NA NA 

UPR-200-W-70 NA R NA NA NA NA 

UPR-200-W-126 NA R NA NA NA NA 

UPR-200-W-129 C R NA NA NA NA 

UPR-200-W-131 C R NA NA NA NA 

UPR-200-W-147 NA NA NA NA NA NA 

UPR-200-W-148 C NA NA NA NA NA 

UPR-200-W-149 C NA NA NA NA NA 

UPR-200-W-150 C NA NA NA NA NA 

UPR-200-W-151 C NA NA NA NA NA 

WHC(f PLANT)\8-31-92\03221 T 
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Table 4-3. Types of Data Available for each Waste Management Unit. 

Waste Management Unit or 
Unplanned Release 

UPR-200-W-152 

UPR-200-W-153 

UPR-200-W-160 

Notes: C = Chemical-related data 
R = Radionuclide-related data 
NA = Not available 

WHC(f PLAm)\8-31-92\03221 T 

Inventory Surface 
Radiological 

Survey 

C NA 

C NA 

C,R NA 

Waste, External Biota 
Soil, Sediment Radiation Sampling 

Sampling Monitoring 

NA NA NA 

NA NA NA 

NA NA NA 

Page 10 of 10 

Borehole 
Geophysics 

NA 

NA 

NA 
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Table 4-4. Summary of Air Monitoring Results (pCi/m3). 

Sampling Location 

Radionuclide 
N153a1 Nl6la1 N177a1 

90Sr 6.50 X 10--04 6.46 x la-°4 8.20 X 10--04 

131Cs 3.05 x 10"°3 1.54 x la-°4 2.58 X 10--04 

239J>li 2.88 X 10-0S 2.27 X 10-0S 3.28 X 1O-0S 

u (total) 3 .52 X 10"°5 2.36 X 10"°5 1.15 X 10--04 

a1 Values are averages for each year with a detection since 1985. 
See Appendix A for complete data set. 
See Plate 3 for sampling locations. 

WHC(f PLANT)\8-31-92\03221 T 

4T-4 

N986a1 

3.74x lo--04 

7 .23 x lo--04 

2.35 X 10-0S 

3.15 X 10"°5 

N987a1 

1. 7 5 X 10--04 

5.47 X lo--04 

6.88 X 10-06 

2.48 X 10"°5 



Waste Management Unit 

241-T-361 Settling Tank 

241-T-301 Catch Tank 

241-T-302 Catch Tank 

241-TX-302A Catch Tank 

241 -TX-302B Catch Tank 

241-TX-302C Catch Tank 
~ 
1--3 241-TY-302A Catch Tank I 
U1 
p.i 

241-TY-302B Catch Tank 

244-TXR Receiver Tank 

244-TXR Vault 

216-T-6 Crib 

216-T-?TF Crib and Tile Field 

216-T-8 Crib 

216-T-18 Crib 

216-T-19TF Crib and Tile Field 

216-T-26 Crib 

WHC(TPLANT)\8-31-92\03221 T 
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Table 4-5. Radiation and Dose Rate Surveys at the T Plant Aggregate 
Area Waste Management Units. 

Radiation Surveys 

Survey 
ct/min dis/min mrem/h Date Radiation Type 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NC NC NC June 1990 

NC NC NC Oct. 1987 

NC NC NC June 1990 

NC NC NC June 1990 

. 3,000 Oct. 1989 (3, 'Y 

5 ,000 Oct. 1989 (3, 'Y 
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Waste Management Unit 

216-T-27 Crib 

216-T-28 Crib 

216-T-29 Crib 

216-T-31 French Drain 

216-T-32 Crib 

216-T-33 Crib 

216-T-34 Crib 

216-T-35 Crib 

216-T-36 Crib 

216-T-4A Pond 

216-T-4B Pond 

216-T-1 Ditch 

216-T-4-lD Ditch 

WHC(f PLANT)\8-31-92\03221 T 
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Table 4-5. Radiation and Dose Rate Surveys at the T Plant Aggregate 
Area Waste Management Units. 

ct/min dis/min 

50,000 

50,000 

NA NA 

NA NA 

NC NC 

3,000 

100,000 

NC NC 

NC NC 

NA NA 

NA NA 

NC NC 

NC NC 

Radiation Surveys 

mrem/h 

25 

NA 

NA 

NC 

NC 

NC 

NA 

NA 

NC 

NC 

Survey 
Date 

Oct. 1989 Unknown 

Oct. 1989 Unknown 

Oct. 1987 

June 1990 Unknown 

June 1990 Unknown 

June 1990 

June 1990 

Nov. 1990 

Feb. 1990 

Radiation Type 

Page 2 of 8 
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Waste Management Unit 

216-T-4-2 Ditch 

200-W Powerhouse Pond 

216-T-5 Trench 

216-T-9 Trench 

216-T-10 Trench 

216-T-11 Trench 

216-T-12 Trench 

216-T-13 Trench 

216-T-14 Trench 

216-T-15 Trench 

216-T-16 Trench 

216-T-17 Trench 

216-T-20 Trench 

216-T-21 Trench 

216-T-22 Trench 

216-T-23 Trench 

216-T-24 Trench 

216-T-25 Trench 

WHC(f PLANT)\8-31-92\03221 T 
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Table 4-5. Radiation and Dose Rate Surveys at the T Plant Aggregate 
Area Waste Management Units. 

Radiation Surveys 

Survey 
ct/min dis/min mrem/h Date Radiation Type 

NC NC NC Feb. 1989 -

NA NA NA - -

NC NC NC Oct. 1987 -

NA NA NA - -

NA NA NA - -

NA NA NA - -

500 - - June 1984 /3, 'Y 

NA NA NA - -

- 4,000 - Jan. 1990 /3, 'Y 

- 4,000 - Jan. 1990 /3, 'Y 

- 4,000 - Jan. 1990 /3, 'Y 

- 4,000 - Jan. 1990 /3 , 'Y 

NC NC NC June 1990 -
NC NC NC Dec. 1990 -

NC NC NC Dec. 1990 -
NC NC NC Dec. 1990 -

NC NC NC Dec. 1990 -

NC NC NC Dec. 1990 -

Page 3 of 8 
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Waste Management Unit 

2607-Wl Septic Tank 

2607-W2 Septic Tank 

2607-W3 Septic Tank 

2607-W4 Septic Tank 

2607-WT Septic Tank 

2607-WTX Septic Tank ------
241-T-152 Diversion Box 

241-T-153 Diversion Box 

241-T-252 Diversion Box 

241-TR-152 Diversion Box 

241-TR-153 Diversion Box 

241-TX-152 Diversion Box 

241-TX-153 Diversion Box 

241-TX-154 Diversion Box 

241-TX-155 Diversion Box 

WHC(TPLANT)\8-31-92\03221 T 
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Table 4-5. Radiation and Dose Rate Surveys at the T Plant Aggregate 
Area Waste Management Units. 

Radiation Surveys 

Survey 
ct/min dis/min mrem/h Date 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

Page 4 of 8 
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Waste Management Unit 

241-TXR-151 Diversion Box 

241-TXR-152 Diversion Box 

241-TXR-153 Diversion Box 

241 -TY-153 Diversion Box 

242-T-151 Diversion Box 

.j::. 

~ 
I 

V1 
(1) 

200-W Ash Disposal Basin 

200-W Ash Pit Demolition Site 

200-W Burning Pit 

200-W Powerhouse Ash Pit 

218-W-8 Burial Ground 

UN-200-W-2 

UN-200-W-3 

UN-200-W-4 

UN-200-W-7 

WHC(f PLANT)\8-31-92\03221 T 
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Table 4-5. Radiation and Dose Rate Surveys at the T Plant Aggregate 
Area Waste Management Units. 

Radiation Surveys 

Survey 
ct/min dis/min mrem/h Date Radiation Type 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NC NC NC 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

• 
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Waste Management Unit 

UN-200-W-8 

UN-200-W-14 

UN-200-W-17 

UN-200-W-27 

. UN-200-W-29 

UN-200-W-38 

UN-200-W-58 

UN-200-W-62 

UN-200-W-63 

UN-200-W-64 

UN-200-W-65 

UN-200-W-67 

UN-200-W-73 

UN-200-W-76 

UN-200-W-77 

UN-200-W-85 

UN-200-W-88 

UN-200-W-97 

WHC(f PLANI)\8-31-92\03221 T 
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Table 4-5. Radiation and Dose Rate Surveys at the T Plant Aggregate 
Area Waste Management Units. 

Radiation Suiveys 

Suivey 
ct/min dis/min mrem/h Date Radiation Type 

NA NA NA - -

NA NA NA - -

NA NA NA - -

NA NA NA - -

NA NA NA - -

NA NA NA - -

NA NA NA - -

NA NA NA - -
NA NA NA - -

NA NA NA - -

NA NA NA - -

NA NA NA - -
NA NA NA - -

NA NA NA - -
NA NA NA - -

NA NA NA - -
NA NA NA - -

600 - - Dec. 1990 {3, 'Y 
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Waste Management Unit 

UN-200-W-98 

UN-200-W-99 

UN-200-W-100 

UN-200-W-102 

UN-200-W-113 

UN-200-W-135 

UPR-200-W-5 

UPR-200-W-12 

UPR-200-W-21 

UPR-200-W-28 

UPR-200-W-37 

UPR-200-W-40 

UPR-200-W-70 

UPR-200-W-126 

UPR-200-W-129 

UPR-200-W-131 

UPR-200-W-147 

UPR-200-W-148 

WHC(I'PLANT)\8-31-92\03221 T 
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Table 4-5. Radiation and Dose Rate Surveys at the T Plant Aggregate 
Area Waste Management Units. 

Radiation Surveys 

Survey 
ct/min dis/min mrem/h Date Radiation Type 

300 -- - Oct. 1990 {3, 'Y 

4,000 -- - Sept. 1989 (3, 'Y 

NA NA NA - --

NC NC NC Oct. 1975 --

NC NC NC Dec. 1990 --

NA NA NA -- --

NA NA NA -- --

NA NA NA - -

NA NA NA - -

NA NA NA - -

NA NA NA - -

NA NA NA - --

NA NA NA - --

NA NA NA - -

NA NA NA - -

NA NA NA - -

NA NA NA - -

NA NA NA - -
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Waste Management Unit 

UPR-200-W-149 

UPR-200-W-150 

UPR-200-W-151 

UPR-200-W-152 

UPR-200-W-153 

UPR-200-W-160 

NA No data available. 
NC No contamination detected . 
-- Not applicable 

WHC(f PLANT)\8-31-92\03221 T 
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Table 4-5. Radiation and Dose Rate Surveys at the T Plant Aggregate 
Area Waste Management Units. 

Radiation Surveys 

Survey 
ct/min dis/min mrem/h Date Radiation Type 

NA NA NA - -
NA NA NA - -

NA NA NA - -

NA NA NA - -

NA NA NA - -

NA NA NA - -

Page 8 of 8 
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Table 4-6. Results of External Radiation Monitoring, 1985-1990: 
TLDs (mrem/yr). Pi 

Readings in mrem/yr 

Location 1985 1986 1987 1988 1989 1990 

274-W 
max -- -- -- -- -- 88 
min -- -- -- -- -- 38 
total -- -- -- -- -- 73 

218-W-2A 
max -- -- -- -- -- 124 
mm -- -- -- -- -- 100 
total -- -- -- -- -- 108 

221-T East 
max -- -- -- -- -- 124 
min -- -- -- -- -- 104 
total -- -- -- -- -- 109 

241-TX Tanlc Farm 
East 

max -- -- -- -- -- 160 
min -- -- -- -- -- 136 
total -- -- -- -- -- 147 

2W2 
max 160 178 131 156 -- --
min 96 134 106 123 -- --
total 126 152 118 133 -- --

2W3 
max 80 93 105 118 -- --
min 64 65 79 90 -- --
total 74 76 89 101 -- --

2W4 
max 82 96 100 114 -- --
min 64 74 80 92 -- --
total 73 81 88 99 -- --

2W5 
max 80 97 107 105 -- --
min 64 64 77 93 -- --
total 73 78 90 99 -- --

2W7 
max 98 118 115 136 120 --
min 69 74 91 94 60 --
total 85 93 102 110- 99 --

2W9 
max 84 106 107 123 -- --
min 69 70 80 97 -- --
total 76 85 92 109 -- --

WHC(f PLANT)\8-30-92\03221 T 

4T-6a 

1 of 2 -

Average 
Total 

73 

108 

109 

147 

156 
115 
132 

99 
75 
85 

98 
78 
85 

97 
75 
85 

117 
77 
98 

105 
79 
91 
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Table 4,;:6. Results of External-Radiation Monitoring, 1985-1990: 
TLD( /) p s mrem·yr . age 2 f 2 0 

Readings in mrem/yr 

Location 1985 1986 1987 1988 

2W10 
max 77 101 109 115 
min 59 66 83 92 

total 71 78 91 100 

2W12 
max 76 89 99 125 
min 62 64 69 89 

total 68 74 82 101 

2W13 
max 141 169 145 196 
mm 69 101 117 125 
total 105 131 135 150 

2W14 
max 71 90 98 101 
min 58 60 72 86 

total 64 70 83 92 

2W15 
max 84 107 122 111 
min 64 66 80 90 
total 76 81 96 100 

2W19 
max 80 94 116 109 
min 62 63 79 85 

total 72 74 96 96 

2W20 
max 76 104 117 124 
min 62 64 80 93 
total 71 80 93 105 

Notes: 
-- indicates results not reported. 
Monthly/quarterly dose rates normaliz.ed to annual dose rate equivalent. 
max - maximum quarterly value reported. 
min - minimum quarterly value reported. 
total - annual average value reported. 
Data Sources: Elder et al. 1986 through 1989, Schmidt et al. 1990 and 1992. 
See Plate 3 for sample locations. 

WHC(f PLANT)\8-30-92\03221 T 

4T-6b 

1989 1990 Average 
Total 

-- -- 101 
-- -- 75 
-- -- 85 

-- -- 97 
-- -- 71 
-- -- 81 

160 -- 162 
96 -- 127 

133 -- 131 

-- -- 90 
-- -- 69 
-- -- 77 

-- -- 106 
-- -- 75 
-- -- 88 

-- -- 100 
-- -- 72 
-- -- 85 

-- -- 105 
-- -- 75 
-- -- 87 
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Radionuclide 2w2a1 
7Be --
141Ce O.OOE+OO 
144Ce O.OOE+OO 
ssco O.OOE+OO 
60Co -4.60E-03 
134Cs 0.00E+OO 
137cs 6.40E+OO 
1s2Eu 5.90E-02 

154Eu -2.3OE-02 
1ssEu 5.5OE-02 
1291 --
40K --
54Mn 1.3OE-02 
95Nb -3.20E-02 
212pb --

WHC(f PLANT)\8-31-92\03221 T 

9 2 

f Grid Soil S . -
2w3a1 2W4at 

-- --
-- 1.40E-02 

-- 2.SOE-02 

1.3OE-Ol 4.96E-02 

-1.5OE-03 -1.15E-03 

5.00E-02 1.SOE-02 

1.74E+OO 1.89E+OO 

9.SOE-02 1.68E-01 

1.SOE-02 -4.00E-03 

2.60E-02 5.60E-02 

-- --
-- --

1.7OE-02 1.27E-02 

3.90E-03 -3.40E-03 

-- --

~z V ? 
,J J •. ~ 

lin Its ti 
~ 

Sampling Locations 
2wsa1 2w1a1 

-- --
-- -5.63E-02 

-- -2.48E-02 

-- -6.28E-03 

3.65E-02 7.59E-03 

7.00E-02 -2.23E-01 

1.98E+OO 4.51E+OO 

1.59E-01 7.55E-02 

-3.40E-02 -2.90E-02 

4.40E-02 3.31E-02 

-- -l.58E-02 

-- --
4.IOE-02 2.O7E-02 

-2.90E-02 -4.88E-02 

-- --

-- -
2W8at 

--
2.35E-02 

-2.33E-01 

-7.41E-03 

8.66E-02 

-1.O7E-03 

4.75E+Ol 

1.35E-Ol 

3.58E-02 

-2.27E-02 

-1.74E+OO 

--
2.OlE-02 

-9.56E-03 

--

2w'J8' 

--
1.O3E-02 

2.81E-02 

6.94E-03 

7.57E-03 

9.O7E-03 

4.91E+OO 

1.IOE-01

1 1.23E-02 

7.99E-02 

-9.97E-Ol 
I --

1.15E-02 

-2.32E-02 

II 

I'/ 

t1 

t1 ~ 
>-1 -

~~ 
I 

t:P \0 -I °' -
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Sampling Locations 

Radionuclide 2w2a1 2W3a1 2W4a1 2wsa1 2w7a1 2W8a1 2WCJ8' 
214pb 6.00E--01 6.20E-Ol 6.60E-01 7.S0E--01 5.36E-01 5.64E-01 5.36E-Ol 

238Pu 1.70E-03 1.07E-03 3.llE--03 2.53E-03 3.41E-03 4.93E-03 1.lOE--02 

239Pu 7.90E-01 9.23E-02 2.50E-01 1.60E-01 5.63E-02 1.0lE--01 1.26E+OO 

225Ra -- -- -- -- -- -- --
1os1106Ru 6.l0E--02 O.OOE+OO 2.92E-01 2.30E-02 1.44E-Ol -7.66E-02 -5.15E-02 
12ssb -- -- -- -- -- -- --
90Sr 9.lOE--01 5.43E-01 9.03E-Ol 7.20E-01 4.39E-01 1.07E+OO 1.96E+OO 

99-J'c -- -- -- -- 1.27E-01 3.47E-01 5.03E-02 

u 3.00E--01 3.S0E--01 4.13E-01 4.lOE--01 3.17E-01 3.36E-01 2.59E-01 
23SU -- -- -- -- -- -- --1 2380 -- -- -- -- -- -- --
6Szn -- 4.40E-Ol -2.20E-02 -- -1.04E-01 -6.lSE--02 -3.82E-02 

9Szr 3.70E-03 2.00E--02 5.00E--03 1.lOE--02 -1.67E-03 1.27E-02 3.49E-02 

' 

WHC(f PLANT)\8-31-92\03221 T 
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Table 4-7. Summary of Grid Soil Sampling Results for Radionuclides (pCi/ g). Page 3 of 10 

Sampling Locations 

Radionuclide 2w10a1 2W12a1 2W13a/ 2W14a1 2W15a/ 2Wl~ 2w20a1 

7Be 
141ee -4.O7E-02 -1.69E-02 6.SOE-03 1.27E-01 

t44ce -1.O2E-01 3.06E-02 2.60E-02 8.60E-02 

58Co 3.00E-02 1.20E-02 3.O3E-02 -4.60E-04 -7.90E-04 
60Co 1.20E-02 -1.20E-02 -5.62E-03 2.52E-02 1.OlE-02 2.80E-02 

t34cs 6.SOE-02 6.00E-02 2.41E-02 4.18E-02 6.2OE-02 6.7OE-02 

137cs 1.44E+OO 1.llE+OO 1.88E+Ol 2.93E+OO 3.O3E+OO 7.38E+OO 1.74E+ocr 
1s2Eu 1.35E-Ol 9.20E-02 6.73E-02 8.72E-02 1.18E-Ol 1.67E-01 1.3OE-Ol 
t54Eu -2.8OE-02 2.90E-03 2.36E-02 -1. 17E-02 6.66E-02 6.74E-02 -2.92E-02 t1 
t55Eu 7.95E-02 7.3OE-02 3.82E-02 2.33E-02 5.00E-02 5.75E-02 7.8OE-02 0 

~ t1 tr1 
1291 "1 -i-3 -1.43E+OO -2.29E-Ol 

I ~~ I 
....J 40K I 
(") o:1 \0 

54 -I 0\ -
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Table 4-7. Summary of Grid Soil Sampling Results for Radionuclides (pCi/ g). Page 4 of 10 

Sampling Locations 

Radionuclide 2Wlo-' 2W12a/ 2W13a1 2W14a/ 2W15a1 2Wl~ 2W2o-' 

95Nb -2.00E-02 -1.S0E-02 -1.95E-02 1.43E-02 -9.20E-03 -3.20E-02 -9.l0E-03 

212n14pb 6.60E-Ol 5.30E-Ol 6.17E-Ol 6.92E-01 7.60E-Ol 6.30E-Ol 6.90E-01 

238Pu 2.60E-03 2.17E-03 1.87E-03 3.57E-03 6.68E-03 9.18E-03 4.30E-03 
239Pu 2.97E-Ol 9.77E-02 l.06E-01 2.79E-Ol 6.68E-Ol 4.45E-Ol 2.33E-01 

22sRa -- -- -- -- -- -- --
1os1106Ru -3.SOE-02 4.00E-02 -8.lOE-02 4.27E-02 -1.20E-Ol 3.31E-01 1.20E-02 
12ssb -- -- -- -- -- -- -
90Sr 5.87E-01 3.27E-01 2.48E+OO 4.14E-01 8.90E-01 7.18E-01 7.23E-O 

~c -- -- -1.12E-Ol -1.15E-Ol -- -- -j 
u 4.43E-Ol 3.S0E-01 3.83E-01 3.53E-01 6.03E-Ol 4.45E-01 4.43E-O 
23su -- -- -- -- -- -- -
23su -- -- -- -- -- -- -
65zn -- -- -1.05E-01 -6.70E-02 -1.50E-02 -5.00E-03 -
95zr 1.B0E-02 3.30E-03 9.60E-03 6.lBE-02 5.45E-03 1.05E-03 1.60E-02 

> 
WHC(f PLANT)\8-31-92\03221 T 
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Table 4-7. Summary of Grid Soil Sampling Results for Radionuclides (pCi/ g). Page 5 of 10 

Sampling Locations 

Radionuclide 12b/ 13bl 14b/ 15b/ 16b/ 17b/ 18b/ 

7Be -4.40E+Ol NS NS -2.58E+Ol -1.O4E+Ol -2.43E+Ol 1.82E+Ol 

141ee -- -- -- -- -- -- --
144CePr -2.00E-01 NS NS -1.7OE--02 -1.39E-02 -4.lSE-01 -2.42E-Ol 

ssco -- -- -- -- -- -- --
60Co 1.22E-03 NS NS 4.SOE-02 2.56E-02 5.16E-03 6.24E-03 

134Cs -1.48E-01 NS NS -1.3OE--Ol -3.43E--01 -5.09E-02 -1.14E-Ol 

137cs 3.97E+OO NS NS 4.24E+OO 6.21E+OO 4.llE+OO 1.31E+OO 

1s2Eu -- -- -- -- -- -- --
154Eu 5.19E-03 NS NS 5.67E-02 2.37E--02 4.39E-02 6.SOE-02 

1ssEu 7.lSE-02 NS NS -2.78E-02 2.82E--02 3.57E-02 8.llE-03 

1291 -- -- -- -- -- -- --
40K 1.23E+Ol NS NS 1.22E+Ol 1.55E+Ol 1.34E+Ol 1.39E+Ol 

S4Mn -- -- -- -- -- - --

WHC(TPLANT)\8-31-92\O3221 T 
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Table 4-7. Summary of Grid Soil Sampling Results for Radionuclides (pCi/ g). 

Sampling Locations 

Radionuclide 12b/ 13b/ 14bi 15bi 16b/ 17bi 

212Pb 6.61E-Ol NS NS -- 8.04E-01 6.46E-01 
214pb 5.%E-01 NS NS 6.08E-Ol 7.54E-01 5.62E-Ol 
238Pu 2.15E-03 NS NS 9.67E-04 1.78E-03 1.17E-03 
239124<1J>u 7.46E-02 NS NS 4.00E-02 7.00E-02 5.76E-02 
225Ra 5.53E-Ol NS NS -- 6.03E-01 5.82E-01 
1osRu l.88E-01 NS NS 4.llE-01 3.24E-02 -3.46E-Ol 
12ssb 2.53E-02 NS NS -1.85E-02 l.13E-01 5.38E-02 
90Sr 3.81E-01 NS NS 4.47E-Ol 2.25E-Ol 3.40E-Ol 

u 2.34E-Ol NS NS 1.37E-01 1.86E-01 1.38E-01 
235U -- NS NS - -- --
238U -- NS NS -- -- --
65Zn -4.08E-01 NS NS -4.47E-Ol -3.51E-Ol -4.64E-Ol 
95ZrNb 4.41E-Ol NS NS -5.18E-01 -4.63E-01 -1.41E+OO 

WHC(f PLANT)\8-31-92\03221 T 
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1gb/ 

6.46E-01 

5.63E-Ol 

2.98E-03 

2.57E-01 

5.04E-01 

-2.35E-01 
I 

-4.04E-02 
I 

2.62E+OO 

2.60E 1 

I --
-4.59E-01 

1.28E+OO 
I 
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Table 4-7. Summary of Grid Soil Sampling Results for Radionuclides (pCi/ g). Page 7 of 10 

Sampling Locations 

Radionuclide 19b/ 20b/ 21b/ 22b/ 23b/ 24b/ 25b/ 
T 

7Be l.21E+0l -7.41E+OO 0.00 0.00 0.00 0.00 0.00 
141Ce -- -- -- -- -- -- --
144CePr 2.0lE-01 -3.52E-03 -5.38E-01 -l. lOE-01 -2.12E+OO -2.%E-01 l.25E+OO 

ssco -- -- -- -- -- -- --
60Co 6.16E-03 -2.25E-02 4.13E-02 -2.39E-02 -1. llE-02 -2.S0E-03 9.89E-02 

134Cs -8.62E-02 -3.39E-Ol -2.35E-01 -2.44E-01 -1.45E-01 -1.23E-02 4.40E-02 

I37Cs 3.32E+OO 3.07E+OO 4.20E+OO 2.78E+OO 9.91E+OO 3.04E-01 2.56E+0l 
152Eu -- -- -- -- -- -- --
154Eu -3.53E-02 3.48E-02 5.33E-02 4.23E-02 9.77E--03 -4.70E-02 2.72E-02 

1ssEu -4.69E-02 7.79E-02 3.65E-02 1.18E-01 4.37E-02 7.69E-03 4.85E-02 

1291 -- -- -- -- -- -- --
40K 1.29E-01 1.40E+0l 1.64E+0l 1.7.lE+0l 1.73E+0l 1.35E+0l 1.53E+0l 

S4Mn -- -- -- -- -- -- --
212pb 6.04E-Ol 6.86E-01 -- -- -- -- --
214Pb 6.61E-01 6.49E-01 -- -- -- -- --
238Pu 1.07E-03 8.87E-04 3.14E-02 3.78E-03 1.97E-03 6.73E-04 1.28E-02 

WHC(f PLANT)\8-31-92\03221 T 
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Table 4-7. Summary of Grid Soil Sampling Results for Radionuclides (pCi/ g). Page 8 of 10 

Sampling Locations 

Radionuclide 19b/ 20b/ 21b/ 22b/ 23b/ 24bl 25b/ 

239/240Pu 3.38E-02 6.62E-02 8.24E-02 1.12E-01 1.34E-02 2.SSE-02 1.07E+OO 

22sRa 5.S0E-01 6.33E-01 -- -- -- -- --
1osRu -1.34E-Ol -7.91E-02 2.20E-01 2.67E-02 6/30E-01 2.85E-Ol 3.72E-01 
12ssb 2.70E-02 -4.82E-03 -7.02E-02 -5.14E-02 1.12E-02 4.72E-02 -6.67E-02 
90Sr 3.14E-01 5.17E-01 7.88E-01 3.17E-01 9.26E-01 1.SSE-01 3. llE+OO 

~c -- -- -- -- -- -- --
u 2.97E-Ol 1.65E-Ol 5.83E-01 6.00E-01 1.04E+OO 6.12E-01 5.86E-01 
235U -- -- 3.41E-02 3.08E-02 5.92E-02 3.52E-02 1.27E-02 
23su -- -- 6.34E-01 6.73E-01 9.93E-01 6.14E-01 6.32E-01 

65zn -4.91E-01 -4.18E-01 -4.94E-01 -9. 16E-01 -4.40E-01 . 1.67E-02 -3.SlE-01 
95ZrNb 3.19E+OO -1.40E+OO 0.00 0.00 0.00 0.00 0.00 

WHC(TPLANT)\8-31-92\03221T 
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Table 4-7. Summary of Grid Soil Sampling Results for Radionuclides (pCi/ g). Page 9 of 10 

Sampling Locations 

Radionuclide 26b/ 36b/ sob' 

7Be 0.00 -- 1.6OE+Ol 

141ce -- -- --
144CePr -4.09E-01 -1.39E+OO -1.38E-Ol 

ssco -- -- --
60Co -1.14E-01 4.39E-02 1.67E-02 

t34cs -3.49E-02 -9.89E-02 -3.33E-01 

t37Cs 4.40E+OO 1.54E+Ol 6.64E-01 

1s2Eu -- -- --
154Eu 2.19E-01 7.60E-02 4.518 -02 

1ssEu 1.13E-01 -1.39E-Ol 6.04E-02 

1291 -- -- --
40K 1.24E+Ol 1.25E+Ol 1.57E• 01 

S4Mn -- -- --
212Pb -- -- 8.00E -01 

214pb -- -- 7.34E -01 

238Pu 9.2OE-03 9.O8E-04 9.23E-04 

WHC(f PLANT)\8-31-92\03221 T 
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Table 4-7. Summary of Grid Soil Sampling Results for Radionuclides (pCi/g). 

Radionuclide 26b/ 

239/240Pu 9.29E-01 

22sRa --
1osRu 8.69E-01 
125Sb 2.77E-03 
90Sr 2.O2E+OO 

99-J'c --
u 5.26E-01 
235U 3.OlE--02 
23su 5.94E-01 

6Szn -4.18E-01 
95ZrNb 

. 
0.00 

Source: Schmidt et al. 1990, 1992; Elder et al. 1986, 1987, 1988, and 1989. 
a/ Values are averages for each year with a detection since 1985. 
b/ Sample locations for 1990. 

Sampling Locations 

36b/ 

4.65E-02 

--
8.25E-Ol 

-3.OlE--02 

1.12E+OO 

--
7.O7E-01 

4.04E-02 

6.96E-01 

-4.O5E-Ol 

--

Note: Negative values indicate concentrations at or near bakcground levels of radioactivity. 

NS = No sample collected 
-- = No data reported 

WHC(f PLANT)\8-31-92\O3221 T 
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sob' 

4.6OE-02 

6.24E-01 

1.24E-02 

1.61E-02 

4.41E-02 

--
9.54E-Ol 

I 
3.8OE-02 

I 
8.88r -01 

-4.OlE--01 

-3.O2E+OO 
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Draft B 

Table 4-8. Summary of Fenceline Soil Sampling Results for Radionuclides (pCi/g) . 

Site 
Radionuclide 

TX-TF-SEa1 TX-TF-w-1 

141ce 7.50E-03 4.60E-03 

144ce 6.90E-02 1.40E-Ol 

ssco 6.80E-03 -1.60E--02 

60Co -2.30E--02 -5.70E-03 

134Cs 2.60E-02 1.43E-02 

137cs 2.llE+0l 1.llE+0l 

1s2Eu 1.50E--01 9.93E-02 

154Eu -9.20E-03 4.73E-02 

1ssEu 1.30E-01 1.03E-01 

54Mn 1.80E-02 1.llE-02 

238Pu 9.30E-04 6.50E-04 

239Pu 4.lOE-02 1.95E-02 

106Ru -5.90E--02 7.35E-02 

90Sr 4.08E+OO 5.29E+OO 

u 2.70E-01 3.35E-Ol 

65Zn 2.60E-02 -4.70E-02 

95zr 4.40E-03 2.l0E-02 

Source: Elder et al. 1986, 1987, 1988, 1989; Schmidt et al. 1990, 1992. 
a/ Values are averages for each year with a detection since 1985. 

TX-TF-NEa1 

1.03E-02 

-4.90E-02 

-8.90E-03 

1.40E-02 

3.33E-04 

3.36E+0l 

8.63E-02 

2.35E-02 

1.90E-02 

-1.90E-03 

5.77E-04 

3.41E-01 

7.62E-02 

3.07E+OO 

3.82E-01 

1.70E-02 

5.15E-02 

Note: Negative values indicate concentrations at or near background levels of radioactivity . 

WHC/(f PLANT)/8-31-92/03221 T .1 
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Table 4-9. Results of Surface Water Sampling (pCi/L). 

1985 1986 1987 1988 1989 1990 

Radionuclide Result Error Result Error Result Error Result Error Result Error Result Error 

beta (total) max 9.79E+02 3.60E+02 3.36E+02 2.76E+02 < l .OOE+02 2.02E+02 
min 3.SE+0l 2 .90E+0l <l.OOE+02 <l.OOE+02 <l .OOE+02 <l.OOE+02 
avg l .59E+02 5.11E+02 

alpha (total)max 2.3E+02 2.20E+0l 7.0E+OO <4.0E+02 <4.0E + 02 l.11E+02 
min 2.0E+0l <4.0E+0l <4.0E+0l <4.0E+02 <4.0E+02 <4.0E+02 
avg 6.0E+0l 9.20E+0l 

137cs max 2.4E+02 3.38E+02 l.89E+02 <2.5E+02 <2.0E+02 <2.0E+02 
min 4.3E+0l <2.0E+02 2.7E+0l <2.0E+02 <2.0E+02 <2.0E+02 
avg 8.0E+ 0l l.04E+02 

90sr max 3.7E+02 <9.2E+0l 3.0E+0l <l.0E+02 <l.0E+02 <l.0E+02 C, 
min l.4E+0l <l.0E+02 l .0E+02 <l.0E+02 <l.0E+02 <l.0E+02 0 

~ avg 6.3E+0l l.89E+02 C, t!! 
""'3 g, ~ I 

pH 8.0 8.3 8.0 8.8 9.06 \0 max 
min 7.4 5.7 6.1 6.9 6.78 t1' \0 

7.6 7.1 7.5 7.8 7.76 -avg I 
0\ -N03 max <1.2 2.7 < 1.2 <1.2 <1.2 <1.2 

(ppm) min <1.2 <1.2 <1.2 <1.2 < 1.2 <1.2 
avg <1.2 <1.2 <1.2 <1.2 <1.2 <1.2 

Source: Schmidt et al. 1990, 1992; Elder et al. 1986, 1987, 1988, 1989. 

Note: 216-T-4-2 Ditch receives 221-T and 224-T Buildings wastewater. 
+ Indicates Positive Detection (Result Greater Than Error) 

WHC/(f PLANT)/8-31-92/03221 T .1 
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Table 4-10. Summary of Vegetation Sampling Results (pCi/g). Page 1 of 3 

Sampling Locations 

Radionuclide 2w2a1 2w3a1 2w4a1 2wsa1 2W7at 2wsa1 2w'J8' 

7Be -- -- -- -- 1.19E+OO -- 2.92E+OO 
144CePr -- -- -- -- -- -- --
141cc -- -- -- -- -1.56E-02 -- 6.82E-03 
60Co -5.2OE-03 5.3OE-03 l.75E-02 -4.20E-03 -7.49E-03 8.57E-03 l.94E-03 
134cs -- 9.60E-02 l.24E-Ol 1.O3E-Ol l.12E-Ol 1.0SE-01 3.81E-Ol 
131c8 1.40E-01 1.84E-Ol l.65E-01 2.O5E-Ol 3.85E-01 l.34E+OO 5.40E-01 
1s2Eu l.60E-02 2.3OE-02 5.63E-02 -7.60E-02 2.72E-02 -5.lOE--02 2.04E-02 
154Eu 3.5OE-02 1.2OE-02 2.57E-02 3.53E-02 2.lE--02 6.97E-02 2.62E-03 
1ssEu l.90E-02 4.7OE-04 8.7OE-03 6.SOE--03 1.04E-02 8.67E-02 2.88E-02 
1291 -- -- -- -- -l.84E-02 -2.53E-02 2.47E-02 
4°.I( -- -- -- -- l.56E+Ol l.O5E+Ol 8.29E+OO 
9SNb -5.40E-02 -3.60E-02 -l.67E-02 3.5OE-02 -4.90E-03 3.26E-02 -4.17E-03 
212pb -- -- -- -- 4. lOE--01 9.26E-02 2.3OE-02 
214pb -- -- -- -- 3.23E-01 l.O3E-01 3.83E-02 
238Pu -- -- -- 1.04E-03 3.41E-04 3.06E-04 
239/240Pu -- -- -- 2.20E-03 4.68E-03 8.OlE--03 4.09E-02 
103Ru -- l.19E-01 l.15E-Ol l.64E-01 l.7OE-01 l.O2E-Ol 3.92E-02 
106Ru -- -- 2.27E-01 -- 2.88E-Ol -- --
125Sb -- -- -- -- -- -- --
90Sr -- -- 8.3OE-02 2.41E-01 l.19E-Ol 4.63E-01 2.O5E+OO 

~c -- -- -- -- l.43E+OO 8.41E-Ol 8.O7E-01 

u -- -- -- -- -- -- -
6Szn -- -- -- -- -- -- --
9Szr -- -- 1.lOE--02 -- 2.88E-02 6.49E-02 -2.35E-02 

WHC/(f PLANT)/8-31-92/03221 T .1 
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Table 4-10. Summary of Vegetation Sampling Results (pCi/g). Page 2 of 3 

Sampling Locations 

Radionuclide 2w10a1 2W12a1 2W13a1 2W14a1 2W15a1 2Wl~ 2w2oa1 

'Be -- -- 1.78E+OO 2.25E+OO -- -- --
144CePr -- -- -- -- -- -- --
141Ce -- -- -2.49E-02 -3.43E-03 -- -- --
60Co -1.2OE-02 8.OSE--03 3.98E-02 -2.SOE--05 -5.40E-03 3.16E-02 3.93E-03 

134Cs 1.52E-Ol 1.64E-01 7.60E-02 2.21E-01 7.60E-02 9.45E-02 6.SOE--02 

131Cs 1.77E-Ol 9.SOE--02 1.38E+OO 2.45E-Ol 1.SOE--01 2.SOE--01 1.54E-Ol 

1s2Eu -1.00E--02 5.20E-02 -3.00E--03 -7.3OE-03 3.37E-02 4.00E--03 9.OSE--02 

154Eu 7.90E-02 9.40E-02 -3.56E-02 1.84E-02 -1.2OE-02 1.87E-02 6.00E--03 

usEu 4.41E-02 -- 3.O2E-02 1.09E-02 1.90E-02 -4.2OE-03 

1291 -- 2.90E-02 -7.42E-02 -1.94E-02 

40K -- -1.7OE-Ol 1.06E+Ol 1.17E+Ol 

9SNb -5.00E--02 -- 6.59E-02 -3.lSE--03 3.82E-02 -2.lOE--02 3.3OE-02 
212pb -- -- -- --
214Pb -- -- -- --
238Pu -- -- -- --
239/240Pu -- -- 7.90E-03 6.97E-03 

103Ru 2.35E-Ol 1.O7E-01 9.SOE--02 2.O3-EOI 1.61E-01 9.lOE--02 1.61E-Ol 

106Ru 3.31E-01 5.41E-01 -- -- 2.87E-Ol 
125Sb -- -- -- --
90Sr -- 7.20E-02 4.2OE-01 7.7OE-02 9.2OE-02 

~c -- 1.SOE+OO 7.54E-01 8.68E-01 

u -- -- -- --
65zn -- -- -- --
95zr -- 9.SOE--02 -8.19E-03 -1.lOE--02 3.SOE--02 9.40E-03 

WHC/(f PLANT)/8-31-92/03221 T .1 
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Table 4-10. Summary of Vegetation Sampling Results (pCi/g). 

Site 

Radionuclide 2Ob/ 25bl sob' 

7Be -4.19E-02 3.O2E-02 3.36E-01 
144CePr 3.34E-03 8.89E-03 5.25E-02 
60Co 1.69E-02 -4.14E-03 7.%E-03 

t34cs 4.15E-03 8.06E-04 -1.34E 
131Cs 3.31E-01 1.68E-01 4.52E+O 

t54Eu 5.22E-02 1.09E-02 1.43E-01 
1ssEu 2.67E-03 3.90E-03 -7.29E 
40K 1.48E+Ol 1.58E+Ol 1.3OE+O 
212pb 3.5OE-02 2.O8E-02 8.45E-01 
214pb -- -- 6.92E-01 
238Pu 1.85E-04 1.85E-04 5.97E-04 
239/240Pu 5.12E-03 1.OlE-02 4.64E-02 

l~U -3.81E-02 2.24E-02 -4.91E 

12ssb -1.2OE-02 -7.65E-03 -4.25E 
90Sr 8.2OE-02 7.62E-02 3.46E+O 

u 5.04E-02 1.45E-02 1.04E-01 

65zn -1.55E-02 -1.54E-02 -2.40E 

95zr 3.09E-02 8.37E-03 2.43E-02 

Source: Schmidt et al. 1990 and 1992; Elder et al. 1986, 1987, 1988, 1989 . 

., Values are averages for each year with a detection since 1985. 

bl Sample locations for 1990. 

Note: Negative values indicate concentrations at or near background levels of radioactivity. 

-- = Not Reported 

WHC/(f PLANT)/8-31-92/03221 T .1 
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able_4-_ll._ Summacy_oL Gamm&.Ra.y___Logs hat wereJleviewed . Page 1 of 2 

216-T-6 Cribs 299-Wll-l 6 2/58 to 7/87 

299-W-11-54 3 2/58 to 5/76 

299-Wll-55 4 9/53 to 5/76 

299-Wll-56 3 2/58 to 5/76 

299-Wll-57 4 2/58 to 7/87 

299-Wll-58 3 2/58 to 5/76 

299-Wll-59 4 2/58 to 7/87 

299-Wll-60 3 2/58 to 5/76 

299-Wll-61 3 2/58 to 5/76 

299-Wll-62 3 2/58 to 5/76 

299-Wll-63 4 2/58 to 7/87 

299-Wll-64 3 2/58 to 5/76 

299-Wll-65 4 2/58 to 7/87 

299-Wll-66 4 2/58 to 7/87 

299-Wll-67 4 2/58 to 7/87 

216-T-7TF Crib and 299-Wl0-59 2 5/63 to 12/76 
Tile Field 

299-Wl0-03 5 6/59 to 7/89 

299-Wl0-60 2 5/63 to 12/76 

299-Wl0-61 2 5/63 to 9/76 

299-Wl0-62 2 5/63 to 12/76 

299-Wl0-63 2 4/63 to 12/76 

299-Wl0-66 2 4/63 to 12/76 

299-Wl0-67 2 5/63 to 12/76 

299-Wl0-68 2 5/63 to 12/76 

299-Wl0-69 3 5/63 to 8/87 

299-Wl0-70 3 5/63 to 8/87 

299-Wl0-71 3 5/63 to 8/87 

299-Wl0-72 3 5/63 to 8/87 

299-Wl0-74 2 4/63 to 12/76 

299-Wl0-77 3 5/63 to 8/87 

299-Wl0-78 3 5/63 to 8/87 

WHC/(fPLANI)/9-3-92/03221T. l (client disk version) 
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Table 4-11. Summary of Gamma-Ray Logs that were Reviewed. Page 2 of 2 

Waste Management Number of Times 
Unit Well Number Logged Inclusive Dates 

299-Wl0-79 3 5/63 to 8/87 

299-Wl0-80 2 5/63 to 9/76 

299-Wl0-81 2 5/63 to 9/76 

216-T-26 Crib 299-Wll-70 8 7/59 to 8/87 

299-Wll-82 3 4/84 to 8/87 

216-T-27 Crib 299-W14-62 3 4/84 to 8/87 

216-T-28 Crib 299-W14-03 4 4/63 to 8/87 

299-W14-04 4 2/67 to 8/87 

299-W14-53 9 7/59 to 8/87 

299-Wl0-73 2 5/63 to 5/76 

299-Wl0-75 2 5/63 to 5/76 

216-T-32 Crib 299-Wl0-56 2 5/63 to 5/76 

299-Wl0-76 2 5/63 to 8/87 

216-T-34 Crib 299-Wll -15 3 2/68 to 5/76 

299-Wll-16 4 2/68 to 7/87 

.. 216-T-35 Crib 299-Wll-17 5 2/67 to 7/87 

299-Wll-18 4 3/67 to 2/76 

299-Wll-19 3 2/70 to 7/87 
" ' 299-Wll-21 3 2/70 to 7/87 

216-T-36 Crib 299-Wl0-02 2 5/76 to 7 /87 

299-Wl0-04 5 4/58 to 5/76 

0-,. 

216-T-5 Trench 299-Wl0-01 6 6/59 to 8/87 

216-T-14 Trench 299-Wll-68 5 5/58 to 7/87 

299-Wll-69 4 5/58 to 7/87 

216-T-15 Trench 299-Wll-80 2 3/84 to 6/86 

216-T-17 Trench 299-Wll-81 2 3/84 to 6/86 

216-T-21 Trench 299-W15-210 2 3/84 to 6/86 

216-T-22 Trench 299-W15-81 2 5/63 to 12/76 

299-W15-209 2 3/84 to 6/86 

216-T-24 Trench 299-W15-211 2 3/84 to 6/86 

WHC/(fPLANI)/9-3-92/03221T.l (client disk version) 
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Table 4-12. Potential for Migration of Liquid Discharges to the Unconfined Aquifer. Page 1 of 2 

Range of Soil Column Pore Liquid Effluent Volume Potential Migration to 
Volumes (m3)a/ Received in (m3) Unconfined Aquifer 

216-T-6 Crib 435 to 1 305 45 000 Yes 

216-T-7TF Crib and Tile Field 2 969 to 8 906 110 000 Yes 

216-T-8 Crib 373 to 1 120 500 Yesb' 

216-T-18 Crib 233 to 699 1 000 Yes 

216-T-19TF Crib and Tile Field 4 169 to 12 508 455 000 Yes 

216-T-26 Crib 227 to 680 12 000 Yes 

216-T-27 Crib 227 to 680 7 190 Yes 

216-T-28 Crib 227 to 680 42 300 Yes 

216-T-29 Crib 899 to 2 697 74 No t1 
216-T-32 Crib 881 to 2 644 29 000 Yes 0 .,. St t!! .-3 216-T-33 Crib 224 to 671 1 900 Yes I . ~~ ..... 

N 216-T-34 Crib 2 070 to 6 209 17 300 Yes I 
p) to \0 

Yesb' 
..... 

216-T-35 Crib 4 290 to 12 871 5 720 I 
0\ ..... 

216-T-36 Crib 522 No 

216-T-4A Pond 4 556 to 13 668 42 500 000 Yes 

216-T-1 Ditch 12 571 to 37 712 178 000 Yes 

216-T-5 Trench 318 to 953 2 600 Yes 

216-T-12 Trench 71 to 214 5 000 Yes 

216-T-14 Trench 1 648 to 4 943 1 000 No 

216-T-15 Trench 1 648 to 4,943 1 000 No 

216-T-16 Trench 1 648 to 4 943 1 000 No 

216-T-17 Trench 1,648 to 4,943 1,000 No 

WHC/(f PLANT)/8-31-92/03221 T. I 
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Table 4-12. Potential for Migration of Liquid Discharges to the Unconfined Aquifer. Page 2 of 2 

Range of Soil Column Pore Liquid Effluent Volume Potential Migration to 
Waste Management Unit Volumes (m3

)" Received in (m3
) Unconfined Aquifer 

216-T-20 Trench 22 to 66 18.9 No 

216-T-21 Trench 1,243 to 3,730 460 No 

216-T-22 Trench 1 243 to 3,730 1,530 Yesb/ 

216-T-23 Trench 1,243 to 3,730 1,480 Yesb/ 

216-T-24 Trench 1,243 to 3,730 1,530 Yesb/ 

216-T-2 Reverse Well ? 6,000 Yes 

216-T-3 Reverse Well ? 11,300 Yes 

Source: WHC 1991a. 

a/ Pore volume calculation: (waste unit section area) x (nominal depth to groundwater) x (porosity). Lower pore volume value reflects 
0.10 porosity, higher pore volume reflects 0.3 porosity. Pore volume calculation does not account for the ability of the soil to 
retain the liquid discharged. Groundwater depth of 50 m was used. 

b/ The effluent volume received by these units exceeds the lower pore volume estimate but is below the high estimated. Given the 
high permeability of the soil column in general, it is likely that some of the discharged waste volume reached groundwater. 

WHC/(f PLANT)/8-31-92/03221 T .1 
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Total 
(1/1/90) 

1. Ac225 

2. Ac227 

3. Am241 

4. Am242 

5. Am242m 

6. Am243 

7. At217 

8. Ba135m 

9. Ba137m 

10. Bi210 

11. Bi211 

12. Bi213 

13. Bi214 

14. C14 

15. Cm242 

16. Cm244 

17. Cm245 

18. Csl35 

19. Cs137 

20. Fr221 

21. Fr223 

22. 1129 

23. Nb93m 

9 '> ✓ 0 ) 

Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents 
in the 241-T, -TX, and -TY Tank Farms. 

T-101 T-102 T-103 T-104 T-105 T-106 T-107 
Curies Curies Curies Curies Curies Curies Curies 

9e-09 le-10 4e-09 3e-09 4e-09 2e-08 5e-09 

3e-05 5e-07 2e-06 le-05 3e-05 7e-06 5e-06 

9e+0l 2e+OO 9e+OO 2e+0l 2e+0l 3e+OO 2e+OO 

2e-01 3e-03 2e-02 5e-04 8e-03 9e-04 2e-05 

2e-01 3e-03 2e-02 5e-04 8e-03 9e-04 2e-05 

9e-02 le-03 8e-03 2e-03 2e-03 2e-04 5e-05 

8e-09 le-10 4e-09 3e-09 4e-09 2e-08 4e-09 

0 0 0 0 0 0 0 

2e+04 4e+02 2e+03 le+04 7e-13 6e+02 7e-13 

7e-12 le-13 2e-12 7e-11 5e-10 7e-11 4e-11 

3e-05 5e-07 2e-06 le-05 3e-05 7e-06 5e-06 

9e-09 2e-10 Se-09 4e-09 4e-09 2e-08 Se-09 

2e-11 4e-13 8e-12 3e-10 2e-09 3e-10 le-10 

7e+0l le+OO 7e+OO 2e-01 2e-16 le-01 3e-03 

le-01 2e-03 le-02 4e-04 7e-03 7e-04 . 2e-05 

4e-01 8e-03 4e-02 le-03 le-19 6e-05 6e-20 

3e-05 5e-07 3e-06 6e-08 2e-24 2e-09 le-24 

le-01 2e-03 7e-03 9e-02 7e-18 4e-03 4e-18 

3e+04 4e+02 2e+03 le+04 8e-13 6e+02 8e-13 

9e-09 le-10 4e-09 3e-09 4e-09 2e-08 Se-09 

4e-07 7e-09 3e-08 2e-07 4e-07 le-07 7e-08 

le-01 2e-03 le-02 Se-03 5e-19 3e-04 3e-19 

le+OO 2e-02 le-01 2e+OO le+OO 9e-02 2e+OO 

WHC(f PLANT)/8-25-92/03221 T .3 
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T-108 T-109 
Curies Curies 

9e-09 9e-09 

2e-06 9e-06 

2e-01 2e-02 

2e-06 3e-07 

2e-06 3e-07 

5e-06 6e-07 

9e-09 9e-09 

0 0 

le+03 5e+03 

8e-12 3e-12 

2e-06 9e-06 

9e-09 9e-09 

3e-11 le-11 

le-01 le-01 

2e-06 2e-07 

le-04 2e-05 

2e-09 3e-10 

7e-03 le-01 

le+03 5e+03 

9e-09 9e-09 

3e-08 le-07 

Se-04 3e-03 

2e-01 3e-02 



Total 
(1/1/90) 

24. Ni59 

25. Ni63 

26. Np237 

27. Np239 

28. Pa231 

29. Pa233 

30. Pa234m 

31. Pb209 

32. Pb210 

33. Pb211 

34. Pb214 

35. Pd107 

36. Po210 

37. Po213 

38. Po214 

39. Po215 

40. Po218 

41. Pu238 

42. Pu239 

43 . Pu240 

44. Pu241 

45. Ra223 

46. Ra225 

') ' 

Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents 
in the 241-T, -TX, and -TY Tank Farms. 

T-101 T-102 T-103 T-104 T-105 T-106 T-107 
Curies Curies Curies Curies Curies Curies Curies 

0 0 0 0 0 0 0 

8e+02 2e+Ol 5e+02 3e+OO 3e-15 2e+OO le-15 

8e-02 le-03 6e-03 le-02 2e-04 6e-04 2e-05 

8e-02 le-03 8e-03 2e-03 2e-03 2e-04 5e-05 

5e-05 9e-07 4e--06 4e-05 8e-05 2e-05 le-05 

8e-02 le-03 6e-03 le-02 2e-04 7e-04 2e-05 

5e-02 5e-03 2e-02 9e-01 2e+OO le+OO 3e-01 

9e-09 le-10 4e-09 3e-09 4e-09 2e-08 5e-09 

6e-12 le-13 2e-12 7e-11 5e-10 6e-11 3e-11 

3e-05 5e-07 2e--06 le-05 3e-05 7e-06 5e--06 

2e-11 4e-13 8e-12 3e-10 2e-09 3e-10 le-10 

2e-01 4e-03 2e-02 8e-03 7e-19 4e-04 3e-19 

6e-12 le-13 2e-12 7e-11 5e-10 6e-11 3e-11 

8e-09 le-10 4e-09 3e-09 4e-09 2e-08 4e-09 

2e-11 4e-13 le-11 3e-10 3e-09 4e-10 le-10 

3e-05 5e-07 2e--06 le-05 3e-05 7e--06 5e--06 

2e-11 4e-13 8e-12 3e-10 2e-09 3e-10 le-iO 

3e-02 5e-04 8e-02 2e+OO 2e+Ol 3e+OO 9e-02 

7e-05 le--06 le-01 le+02 2e+02 2e+Ol 5e+Ol 

le-03 3e-05 2e-02 2e+Ol 3e+Ol 3e+OO 4e+OO 

2e-04 2e--06 8e-02 le+02 2e+02 2e+Ol 5e+OO 

3e-05 5e-07 2e-06 le-05 3e-05 7e-06 5e-06 

9e-09 le-10 4e-09 3e-09 4e-09 2e-08 5e-09 
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T-108 T-109 
Curies Curies 

0 0 

3e+OO 2e+Ol 

2e-03 7e-03 

5e--06 6e-07 

5e--06 le-05 

2e-03 7e-03 

le-01 4e-02 

9e-09 9e-09 

8e-12 3e-12 

2e--06 9e--06 

3e-11 le-11 

7e-04 3e-03 

8e-12 3e-12 

9e-09 9e-09 

3e-11 le-11 

2e--06 9e--06 

3e-11 le-11 . 

8e-03 2e-03 

5e+OO 5e-Ol 

4e-01 4e-02 

5e-Ol 6e-02 

2e--06 9e--06 

9e-09 9e-09 



Total 
(1/1/90) 

47. Ra226 

48. Ru106 

49. Sb126 

50. Sb126m 

51. Se79 

52. Sm151 

53. Sn126 

54. Sr90 

55. Tc99 

56. Th227 

57. Th229 

58. Th230 

59. Th231 

60. Th233 

61. Th234 

62. 11207 

63 . U233 

64. U234 

65. U235 

66. U238 

67. Y90 

68. Zr93 

TOT AL CURIES 

9 . 2 
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Table 4-13. TRAC Inventory of·Chemical and Radionuclide Contents 
in the 241-T, -TX, and -TY Tank Farms. 

T-101 T-102 T-103 T-104 T-105 T-106 T-107 
Curies Curies Curies Curies Curies Curies Curies 

2e-11 4e-13 8e-12 3e-10 2e-09 3e-10 le-10 

3e-05 5e--07 3e-06 3e-06 4e-06 3e--08 le--08 

4e--08 3e-09 2e--03 4e-01 2e-01 2e--02 3e-01 

4e--08 3e-09 2e--03 4e-Ol 2e-01 2e--02 3e-01 

2e+OO 4e-02 2e--01 9e-02 8e-18 5e--03 4e-18 

2e-04 2e-06 4e+OO 6e+02 3e+02 4e+0l 9e+02 

4e-08 3e-09 2e-03 4e-01 2e-01 2e-02 3e-Ol 

2e+03 4e+0l 2e+04 4e+04 5e+03 2e+02 3e+04 

8e+0l le+OO 7e+OO 3e+OO 3e-16 2e-01 2e-16 

3e-05 5e-07 2e-06 le-05 3e-05 7e-06 5e-06 

9e-09 le-10 4e-09 3e-09 4e-09 2e--08 4e-09 

5e-10 5e-11 2e-09 6e-08 5e-07 7e-08 le--08 

2e-03 2e-04 8e--04 4e-02 le-01 5e-02 le--02 

0 0 0 0 0 0 0 

5e-02 5e-03 2e--02 9e--01 2e+OO le+OO 3e-01 

3e-05 5e-07 2e-06 le--05 3e-05 7e--06 5e-06 

8e-06 2e--07 3e-06 2e-06 le--06 6e-06 le-06 

5e-06 5e-07 le-05 3e-04 3e-03 4e--04 5e-05 

2e-03 2e--04 8e-04 4e-02 le-01 5e--02 le--02 

5e-02 5e--03 2e-02 9e-01 2e+OO le+OO 3e--01 

3e+03 4e+0l 2e+04 4e+04 5e+03 3e+02 4e+04 

3e--07 le--08 le--02 2e+OO le+OO le-01 2e+OO 

6e+04 9e+02 5e+04 le+05 le+04 2e+03 7e+04 

WHC(f PLANT)/8-25-92/03221 T .3 
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T-108 T-109 
Curies Curies 

3e-11 le-11 

4e-07 4e--08 

3e-02 3e-03 

3e-02 3e-03 

9e-03 5e--02 

9e+0l le+0l 

3e-02 3e-03 

3e+03 7e+0l 

3e-01 2e+OO 

2e-06 9e-06 

9e-09 9e-09 

4e-09 le-09 

5e-03 2e-03 

0 0 

le-01 4e-02 

2e-06 9e-06 

4e-06 4e-06 

2e-05 5e-06 

5e-03 2e-03 

le-01 4e-02 

4e+03 7e+0l 

2e-Ol 2e-02 

9e+03 le+04 



• 
Total 
(1/1/90) 

1. Ac225 

2. Ac227 

3. Am241 

4. Am242 

5. Am242m 

6. Am243 

7. At217 

8. Ba135m 

9. Ba137m 

10. Bi210 

11. Bi211 

12. Bi213 

13. Bi214 

14. C14 

15. Cm242 

16. Cm244 

17. Cm245 

18. Cs135 

19. Cs137 

20. Fr221 

21. Fr223 

22. 1129 

23. Nb93m 

., 
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Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents 
in the 241-T, -TX, and -TY Tank Farms. 

T-110 T-111 T-112 T-201 T-202 T-203 
Curies Curies Curies Curies Curies Curies 

2e-11 6e-11 Se-11 0 2e-14 2e-13 

4e-06 le-05 3e-05 0 le-12 le-11 

8e+OO 2e+Ol 3e+Ol 0 5e-02 5e-01 

Se-06 2e-03 3e-04 0 0 0 

Se-06 2e-03 3e-04 0 0 0 

2e-05 le-04 5e-04 0 0 0 

2e-11 6e-ll Se-11 0 2e-14 2e-13 

0 0 0 0 0 0 

2e-07 0 0 0 0 0 

2e-11 4e-11 3e-10 0 6e-14 6e-13 

4e-06 le-05 3e-05 0 le-12 le-11 

2e-11 6e-11 Se-11 0 2e-14 2e-13 

9e-11 2e-10 le--09 0 2e-13 2e-12 

2e-12 0 4e-37 0 0 0 

7e-06 2e-03 3e-04 0 0 0 

6e-16 0 le-33 0 0 0 

4e-20 0 0 0 0 0 

2e-12 0 le-37 0 0 0 

2e-07 0 le-31 0 0 0 

2e-ll 6e-11 Se-11 0 2e-14 2e-13 

6e-08 le-07 4e-07 0 2e-14 2e-13 

Se-14 0 9e-39 0 0 0 

3e-01 2e-01 3e-01 0 0 0 

WHC(TPLANT)/8-25-92/03221 T .3 
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T-204 Total T 
Curies Curies 

0 6e-08 

0 le-04 

0 2e+02 

0 2e-01 

0 2e-01 

0 le-01 

0 6e-08 

0 0 

0 4e+04 

0 le--09 

0 le-04 

0 7e-08 

0 4e-09 

0 8e+Ol 

0 le-01 

0 4e-Ol 

0 3e-05 

0 3e-01 

0 5e+04 

0 6e-08 

0 2e-06 

0 le-01 

0 7e+OO 



Total 
(1/1/90) 

24. Ni59 

25. Ni63 

26. Np237 

27. Np239 

28. Pa231 

29. Pa233 

30. Pa234m 

31. Pb209 

32. Pb210 

33. Pb211 

34. Pb214 

35. Pd107 

36. Po210 

37. Po213 

38. Po214 

39. Po215 

40. Po218 

41. Pu238 

42. Pu239 

43. Pu240 

44. Pu241 

45. Ra223 

46. Ra225 

) {. 

Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents 
in the 241-T, -TX, and -TY Tank Farms. 

T-110 T-111 T-112 T-201 T-202 T-203 
Curies Curies Curies Curies Curies Curies 

0 0 0 0 0 0 

5e-11 7e--01 Se+OO 0 0 0 

7e--05 le--04 3e-04 0 4e-07 4e.-06 

2e--05 le--04 5e-04 0 0 0 

9e-06 2e--05 7e-05 0 4e-12 4e-11 

7e-05 le--04 3e-04 0 4e-07 4e-06 

2e-01 6e--Ol 2e+OO 0 0 0 

2e-11 6e-11 Se-11 0 2e-14 2e-13 

2e-11 4e-11 3e-10 0 5e-J4 5e-13 

4e-06 le--05 3e-05 0 le-12 le-11 

9e-11 2e-10 le-09 0 2e-13 2e-12 

le-13 0 le-38 0 0 0 

2e-11 4e-ll 2e-10 0 5e-14 5e-13 

2e-11 6e-11 Se-11 0 2e-14 2e-13 

le-10 2e-10 le-09 0 3e-13 3e-12 

4e-06 le-05 3e-05 0 le-12 le-11 

9e-ll 2e-10 le-09 0 2e-13 2e-12 

4e--01 7e--Ol le+Ol 0 2e-03 2e-02 

2e+02 le+02 2e+02 0 3e--01 3e+OO 

2e+Ol 2e+Ol 4e+Ol 0 6e--02 6e-01 

4e+Ol le+02 2e+02 0 3e--01 3e+OO 

4e-06 le--05 3e-05 0 le-12 le-11 

2e-11 6e-1 l Se-11 0 2e-14 2e-13 
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T-204 Total T 
Curies Curies 

0 0 

0 le+03 

0 le-01 

0 9e-02 

0 3e-04 

0 le-01 

0 7e+OO 

0 6e-08 

0 le-09 

0 le-04 

0 4e-09 

0 2e-01 

0 9e-10 

0 6e-08 

0 5e-09 

0 le--04 

0 4e-09 

0 4e+Ol 

0 9e+02 

0 le+02 

0 7e+02 

0 le--04 

0 6e--08 



Total 
(1/1/90) 

47. Ra226 

48. Ru106 

49. Sb126 

50. Sb126m -

51. Se79 

52. Sm151 

53. Snl26 

54. Sr90 

55. Tc99 

56. Th.227 

57. Th.229 

58. Th.230 

59. Th.231 

60. Th.233 

61. Th.234 

62. TI207 

63 . U233 

64. U234 

65. U235 

66 . U238 

67. Y90 

68. Zr93 

TOT AL CURIES 

9 Q 

Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents 
in the 241-T, -TX, and -TY Tank Farms. 

T-110 T-111 T-112 T-201 T-202 T-203 
Curies Curies Curies Curies Curies Curies 

9e-11 2e-10 le-09 0 2e-13 2e-12 

2e-08 9e--08 7e--07 0 0 0 

4e-02 4e--02 6e--02 0 0 0 

4e-02 4e-02 6e--02 0 0 0 

3e-12 0 3e-37 0 0 0 

le+02 6e+Ol 7e+Ol 0 0 0 

4e--02 4e-02 6e--02 0 0 0 

4e+03 3e+03 4e+03 0 0 0 

le-10 0 5e-36 0 0 0 

4e-06 9e-06 3e-05 0 le-12 le-11 

2e-11 6e-11 8e-11 0 2e-14 2e-13 

2e--08 3e-08 2e--07 0 4e-11 4e-10 

le-02 3e-02 9e--02 0 le-08 le-07 

0 0 0 0 0 0 

2e-01 6e-Ol 2e+OO 0 0 0 

4e-06 le--05 3e-05 0 le-12 le-11 

le-08 2e-08 3e-08 . 0 3e-1 l 3e-10 

8e-05 2e--04 le-03 0 2e-07 2e-06 

le-02 3e--02 9e-02 0 le--08 le-07 

2e-01 6e--01 2e+OO 0 0 0 

4e+03 3e+03 5e+03 0 0 0 

3e-01 3e--01 3e-01 0 0 0 

8e+03 6e+03 le+04 0 7e--01 7e+OO 

WHC(f PLANT)/8-25-92/03221 T .3 
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T-204 Total T 
Curies Curies 

0 4e-09 

0 4e-05 

0 le+OO 

0 le+OO 

0 2e+OO 

0 2e+03 

0 le+OO 

0 le+05 

0 9e+Ol 

0 le--04 

0 6e--08 

0 9e-07 

0 3e-01 

0 0 

0 7e+OO 

0 le-04 

0 3e-05 

0 5e--03 

0 3e-01 

0 7e+OO 

0 le+05 

0 6e+OO 

0 3e+05 



• 
Total 
(1/1/90) 

1. Ac225 

2. Ac227 

3. Am241 

4. Am242 

5. Am242m 

6. Am243 

7. At217 

8. Ba135m 

9. Ba137m 

10. Bi210 

11. Bi211 

12. Bi213 

13. Bi214 

14. C14 

15. Cm242 

16. Cm244 

17. Cm245 

18. Cs135 

19. Cs137 

20. Fr221 

21. Fr223 

22. 1129 

23. Nb93m 

9 ' ) 7 

Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents 
in the 241-T, -TX, and -TY Tank Farms. 

TX-101 TX-102 TX-103 TX-104 TX-105 TX-106 TX-107 TX-108 
Curies Curies Curies Curies Curies Curies Curies Curies 

3e-08 5e-08 le-08 3e-08 le--07 4e-09 le-15 2e-08 

4e-13 3e-06 5e-06 9e-10 2e-05 3e-06 2e-12 3e-05 

le--03 5e-04 le-01 9e-06 3e-03 6e-05 7e-07 le+OO 

le--06 le--07 2e-04 Se-15 5e-07 2e-07 le-11 3e-05 

le--06 le-07 2e-04 Se-15 5e-07 2e-07 le-11 3e-05 

4e-07 4e-08 le-04 le-15 2e-07 3e-08 3e-10 6e-04 

3e-08 5e-08 le--08 3e-08 le--07 4e-09 le-15 2e-08 

0 0 0 0 0 0 0 0 

7e-05 2e+03 3e+03 5e-04 2e+04 3e+04 9e-04 le+05 

2e-13 Se-14 le-13 2e-14 7e-13 3e-14 5e-18 5e-12 

4e-13 3e-06 6e-06 9e-10 2e-05 3e-06 2e-12 3e-05 

3e-08 5e-08 le--08 3e-08 le-07 4e-09 le-15 2e-08 

Se-15 2e-13 2e-13 9e-14 2e-12 5e-14 2e-17 2e-ll 

2e+Ol 3e+OO Se--01 5e-07 3e+Ol 5e+OO le-08 le+Ol 

9e-07 le--07 2e-04 6e-15 4e-07 le--07 9e-12 2e-05 

2e-10 5e-03 le--03 le--09 5e-02 2e-03 2e-10 5e-02 

2e-14 le--07 6e-08 2e-14 le--06 4e-08 le-14 3e-06 

6e-10 7e-03 4e-02 2e-09 7e-02 2e-01 le-08 Se--01 

7e-05 2e+03 3e+03 5e-04 2e+04 3e+04 le--03 le+05 

3e-08 5e-08 le--08 3e-08 le--07 4e-09 le-15 2e-08 

5e-15 4e-08 8e-08 le-11 3e-07 4e-08 3e-14 5e-07 

9e-11 2e-02 2e-03 3e-09 le--01 le--02 5e-10 6e-02 

4e-08 le--01 le--02 6e-05 le+OO 6e-02 le--07 3e-Ol 

WHC(f PLANT)/8-25-92/03221 T .3 
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TX-109 TX-110 
Curies Curies 

le--07 5e-08 

5e-04 2e-04 

le+02 4e+Ol 

2e-01 Se--02 

2e-01 Se--02 

le-01 5e-02 

le--07 5e-08 

0 0 

8e+05 4e+05 

le-10 4e-ll 

5e-04 2e-04 

le--07 5e-08 

7e-10 le-10 

3e+02 le+02 

2e-01 7e-02 

le+OO 4e-01 

6e-05 2e-05 

5e+OO 3e+OO 

9e+05 4e+05 

le-07 5e-08 

7e-06 3e-06 

le+OO 5e-01 

le+Ol 3e+OO 



.,:.. 
--3 

I -w 
:::r 

• 
Total 
(1/1/90) 

24. Ni59 

25. Ni63 

26. Np237 

27 . Np239 

28. Pa231 

29. Pa233 

30. Pa234m 

31. Pb209 

32. Pb210 

33. Pb211 

34. Pb214 

35. Pd107 

36. Po210 

37. Po213 

38. Po214 

39. Po215 

40. Po218 

41. Pu238 

42. Pu239 

43. Pu240 

44. Pu241 

45. Ra223 

46. Ra225 

q 2 :) • . , ) 

Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents 
in the 241-T, -TX, and -TY Tank Farms. 

TX-101 TX-102 TX-103 TX-104 TX-105 TX-106 TX-107 TX-108 
Curies Curies Curies Curies Curies Curies Curies Curies 

0 0 0 0 0 0 0 0 

le+02 6e-03 le+02 4e-07 3e+OO le+Ol 2e-07 3e+02 

8e-09 2e-02 4e-03 5e-09 2e-01 4e-02 2e-09 8e-02 

4e-07 4e-08 le-04 le-15 2e-07 3e-08 3e-10 6e-04 

le-12 4e-06 8e-06 3e-09 4e-05 4e-06 8e-12 5e-05 

8e-09 2e-02 4e-03 5e-09 2e-01 4e-02 2e-09 8e-02 

8e-08 le-08 2e-07 le-04 le-12 3e-07 2e-07 2e-Ol 

3e-08 Se-08 le-08 3e-08 le-07 4e-09 le-15 2e-08 

2e-13 7e-14 le-13 2e-14 7e-13 3e-14 5e-18 Se-12 

4e-13 3e-06 Se-06 9e-10 2e-05 3e-06 2e-12 3e-05 

8e-15 2e-13 2e-13 9e-14 2e-12 Se-14 2e-17 2e-11 

2e-10 3e-02 3e-03 7e-09 3e-01 2e-02 le-09 9e-02 

2e-13 Se-14 le-13 le-14 7e-13 3e-14 Se-18 Se-12 

3e-08 Se-08 le-08 3e-08 le-07 4e-09 le-15 2e-08 

9e-15 2e-13 4e-13 le-13 2e-12 6e-14 3e-17 Je-11 

4e-13 3e-06 6e-06 9e-10 2e-05 3e-06 2e-12 3e-05 

8e-15 2e-13 2e-13 9e-14 2e-12 Se-14 2e-17 2e-ll 

3e-04 le-04 Se-04 3e-03 8e-04 le-05 2e-07 le-01 

3e-05 9e-08 9e-07 3e-04 4e-04 3e-08 9e-07 6e-01 

Se-04 le-04 Se-06 le-04 4e-04 7e-06 2e-07 le-01 

le-04 5e-07 3e-06 le-04 3e-03 Se-08 2e-06 le+OO 

4e-13 3e-06 Se-06 9e-10 2e-05 3e-06 2e-12 3e-05 

3e-08 Se-08 le-08 3e-08 le-07 4e-09 le-15 2e-08 
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TX-109 TX-110 
Curies Curies 

0 0 

le+03 5e+02 

2e+OO 8e-01 

le-01 5e-02 

7e-04 3e-04 

2e+OO 8e-01 

le+OO 4e-01 

le-07 5e-08 

le-10 2e-ll 

Se-04 2e-04 

7e-10 le-10 

2e+OO 9e-01 

le-10 3e-11 

le-07 5e-O~ 

8e-10 le-101 

Se-04 2e-04 

7e-10 le-10 

Se+OO 2e-01 

2e+02 le+Ol 

3e+Ol 2e+OO 

le+02 9e+OO 

5e-04 2e-04 

le-07 Se-08 

0 
0 

0 t!! 
~~ 
0::, \0 -I O'I -



~ 

~ -w .... . 

Total 
(1/1/90) 

47. Ra226 

48. Ru106 

49. Sb126 

50. Sb126m 

51. Se79 

52. Sm151 

53. Sn126 

54. Sr90 

55. Tc99 

56. Th227 

57. Th229 

58. Th230 

59. Th231 

60. Th233 

61. Th234 

62. TI207 

63. U233 

64. U234 

65. U235 

66. U238 

67. Y90 

68. Zr93 

TOT AL CURIES 

2 t 1 ) 9 

Table 4-13. TRAC Inventory of'Chemical and Radionuclide Contents 
in the 241-T, -TX, and -TY Tank Farms. 

TX-101 TX-102 TX-103 TX-104 TX-105 TX-106 TX-107 
Curies Curies Curies Curies Curies Curies Curies 

8e-15 2e-13 2e-13 9e-14 2e-12 5e-14 2e-17 

3e-06 le-07 le-07 4e-14 7e-05 2e-08 5e-13 

7e-09 8e-10 3e-09 le-05 2e-10 9e-10 5e-08 

7e-09 8e-10 3e-09 le-05 2e-10 9e-10 5e-08 

3e-09 3e-01 4e-02 4e-08 3e+OO 3e-01 8e-09 

3e-04 8e-07 2e-05 2e-02 le-04 2e-05 3e-05 

7e-09 8e-10 3e-09 le-05 2e-10 8e-10 5e-08 

8e+03 3e+02 7e+02 6e-05 3e+03 5e-06 le-03 

le-07 le+0l 2e+OO 2e-06 le+02 9e+OO 5e-07 

4e-13 2e-06 5e-06 9e-10 2e-05 3e-06 2e-12 

3e-08 5e-08 le-08 3e-08 le-07 4e-09 le-15 

2e-12 le-12 9e-12 3e-ll 6e-12 2e-13 6e-15 

2e-09 5e-10 8e-09 6e-06 le-10 2e-08 2e-08 

0 0 0 0 0 0 0 

8e-08 le-08 2e-07 le-04 le-12 3e-07 2e-07 

4e-13 3e-06 5e-06 9e-10 2e-05 3e-06 2e-12 

le-05 2e-05 6e-06 2e-05 6e-05 4e-06 6e-13 

2e-08 le-08 5e-08 2e-07 6e-08 le-09 4e-11 

2e-09 5e-10 8e-09 6e-06 le-10 2e-08 2e-08 

8e-08 le-08 2e-07 le-04 le-12 3e-07 2e-07 

9e+03 3e+02 7e+02 7e-05 3e+03 5e-06 le-03 

6e-08 7e-09 le-08 8e-05 8e-10 7e-09 2e-07 

2e+04 5e+03 8e+03 3e-02 5e+04 6e+04 4e-03 
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TX-108 
Curies 

2e-11 

3e-07 

2e-02 

2e-02 

le+OO 

3e+0l 

2e-02 

5e+03 

4e+0l 

3e-05 

2e-08 

4e-09 

7e-03 

0 

2e-01 

3e-05 

le-05 

3e-05 

7e-03 

2e-01 

5e+03 

le-01 

2e+05 

~ 
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TX-109 TX-110 
Curies Curies 

7e-10 le-10 

2e-04 6e-05 

5e-Ol 4e-02 

5e-01 4e-02 

3e+0l 9e+OO 

8e+02 7e+0l 

5e-Ol 4e-Of 

le+05 le+05 

9e+02 3e+02 

4e-04 2e~ 

le-07 
j 

5e-08
1 

le-07 le-081 

. 5e-02 2e-02I 

0 0 

le+OO 4e-Ol 

5e-04 2e-04 

2e-04 6e-05 \ 

7e-04 7e-05 \ 

5e-02 2e-02 \ 

le+OO 4e-01 

le+05 le+05 

3e+OO 3e-01 

2e+06 le+06 

g 
0 t!! 
~ ~ 
t,j '-D -I O'I -



Total 
(1/1/90) 

1. Ac225 

2. Ac227 

3. Am241 

4. Am242 

5. Am242m 

6. Am243 

7. At217 

8. Ba135m 

9. Ba137m 

10. Bi210 

11. Bi211 

12. Bi213 

13. Bi214 

14. C14 

15. Cm242 

16. Cm244 

17. Cm245 

18. Cs135 

19. Cs137 

20. Fr221 

21. Fr223 

22. 1129 

23. Nb93m 

, 
) ) 

Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents 
in the 241-T, -TX, and -TY Tank Farms. 

TX-111 TX-112 TX-113 TX-114 TX-115 TX-116 TX-117 
Curies Curies Curies Curies Curies Curies Curies 

2e-08 2e-08 le-08 2e-08 2e-09 le-08 le-08 

7e-05 9e-05 le-03 le-04 3e-04 7e-05 3e-04 

5e+OO 3e-Ol 6e+OO 6e-01 7e-02 le-02 2e-02 

8e-03 5e-04 2e-02 2e-03 2e-04 2e-06 2e-05 

8e-03 5e-04 2e-02 2e-03 2e-04 2e-06 2e-05 

5e-03 3e-04 4e-04 3e-05 4e-06 7e-07 4e-06 

2e-08 2e-08 le-08 2e-08 2e-09 le-08 le-08 

0 0 0 0 0 0 0 

8e+04 6e+04 2e+04 6e+04 3e+04 le+04 6e+03 

9e-12 4e-12 2e-09 3e-10 4e-10 le-10 5e-10 

7e-05 9e-05 le-03 le-04 3e-04 7e-05 3e-04 

2e-08 2e-08 le-08 2e-08 2e-09 le-08 le-08 

3e-11 9e-12 le-08 le-09 2e-09 4e-10 2e-09 

le+Ol 2e+OO le+Ol 3e+OO 7e+OO le+OO le+Ol 

7e-03 4e-04 2e-02 2e-03 2e-04 le-06 2e-05 

5e-02 3e-03 4e-05 2e-04 3e-03 4e-05 2e-05 

2e-06 le-07 8e-10 5e-09 8e-08 8e-10 3e-10 

le+OO le+OO 4e-Ol le+OO 4e-01 3e-01 le-01 

9e+04 7e+04 2e+04 7e+04 4e+04 2e+04 6e+03 

2e-08 2e-08 le-08 2e-08 2e-09 le-08 le-08 

le-06 le-06 2e-05 2e-06 5e-06 le-06 4e-06 

7e-02 4e-02 le-02 3e-02 2e-02 8e-03 3e-03 

4e-01 le-01 le+OO 2e-01 5e-02 3e-02 le-02 
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TX-118 Total TX 
Curies Curies 

4e-07 9e-07 

5e-04 3e-03 

2e+03 2e+03 

2e+OO 2e+OO 

2e+OO 2e+OO 

7e-01 9e-01 

4e-07 9e-07 11 

0 0 

le+06 3e+06 

5e-10 4e-09 

5e-04 3e-03 

4e-07 9e-07 

2e-09 2e-08 

le+03 2e+03 

2e+OO 2e+OO 

le+OO 3e+OO 

7e-OS 2e-04 

5e+OO 2e+Ol I 
le+06 3e+06 

4e-07 9e-07 

7e-06 5e-05 

le+OO 3e+OO 

Se+Ol 7e+Ol 



• 
Total 

(1/1/90) 

24. Ni59 

25. Ni63 

26. Np237 

27. Np239 

28. Pa231 

29. Pa233 

30. Pa234m 

31 . Pb209 

32. Pb210 

33. Pb211 

34. Pb214 

35. Pd107 

36. Po210 

37. Po213 

38. Po214 

39. Po215 

40. Po218 

41. Pu238 

42. Pu239 

43 . Pu240 

44. Pu241 

45. Ra223 

46. Ra225 

9 2 • ' 

Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents 
in the 241-T, -TX, and -TY Tank Farms. 

TX-111 TX-112 TX-113 TX-114 TX-115 TX-116 TX-117 
Curies Curies Curies Curies Curies Curies Curies 

0 0 0 0 0 0 0 

2e+02 2e+02 9e+0l 2e+02 le+02 4e+0l 2e+0l 

le-01 Se-02 3e-02 Se-02 3e-02 2e-02 Se-03 

5e-03 3e-04 3e-04 3e-05 4e-06 6e-07 3e-06 

le-04 le-04 3e-03 3e-04 7e-04 le-04 7e-04 

le-01 9e-02 3e-02 Se-02 3e-02 2e-02 Se-03 

2e-01 4e-02 le+02 3e+OO 2e+0l 3e+OO 2e+0l 

2e-08 2e-08 le-08 2e-08 2e-09 le-08 le-08 

Se-12 4e-12 2e-09 3e-10 4e-10 9e-11 5e-10 

7e-05 9e-05 le-03 le-04 3e-04 7e-05 3e-04 

3e-11 9e-12 le-08 le-09 2e-09 4e-10 2e-09 

le-01 4e-02 le-02 4e-02 2e-02 9e-03 4e-03 

Se-12 4e-12 2e-09 3e-10 4e-10 9e-11 5e-10 

2e-08 2e-08 le-08 2e-08 2e-09 le-08 le-08 

4e-11 le-11 le-08 le-09 2e-09 5e-10 3e-09 

7e-05 9e-05 le-03 le-04 3e-04 7e-05 3e-04 

3e-11 9e-12 le-08 le-09 2e-09 4e-10 2e-09 

2e-02 Se-04 3e-01 le-01 6e-02 3e-03 2e-02 

le+OO 6e-02 5e+0l 5e+OO 5e-01 Se-10 4e-09 

2e-01 Se-03 8e+OO Se-01 9e-02 Se-07 le-05 

9e-01 2e-02 3e+0l 3e+OO 3e-01 le-09 2e-08 

7e-05 9e-05 le-03 le-04 3e-04 7e-05 3e-04 

2e-08 2e-08 le-08 2e-08 2e-09 le-08 le-08 
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TX-118 Total TX 
Curies Curies 

0 0 

3e+03 6e+03 

2e+OO 5e+OO 

7e-01 9e-01 

9e-04 7e-03 

2e+OO 6e+OO 

8e+OO 2e+02 

4e-07 9e-07 

5e-10 4e-09 

5e-04 3e-03 

2e-09 2e-08 

2e+OO 6e+OO 

5e-10 4e-09 

4e-07 9e-07 

2e-09 2e-08 

5e-04 3e-03 

2e-09 2e-08 

2e+0l 3e+0l 

9e+02 le+03 

2e+02 2e+02 
I 

4e+03 4e+03 

5e-04 3e-03 

4e-07 9e-07 



• 
Total 

(1/1/90) 

47. Ra226 

48. Ru106 

49. Sb126 

50. Sb126m 

51. Se79 

52. Sm151 

53. Sn126 

54. Sr90 

55. Tc99 

56. Th227 

57. Th229 

58. Th230 

59. Th231 

60. Th233 

61. Th234 

62. TI207 

63. U233 

64. U234 

65. U235 

66. U238 

67. Y90 

68 . Zr93 

TOT AL CURIES 

) . 
.J • 

Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents 
in the 241-T, -TX, and -TY Tank Farms. 

TX-111 TX-112 TX-113 TX-114 TX-115 TX-116 TX-117 
Curies Curies Curies Curies Curies Curies Curies 

3e-11 9e-12 le--08 le--09 2e-09 4e-10 2e-09 

6e-06 4e-07 3e-07 3e-08 2e-06 6e-10 3e-09 

5e-03 2e-04 2e-01 2e-02 2e-03 9e-13 2e-12 

5e-03 2e-04 2e-01 2e-02 2e-03 9e-13 2e-12 

le+OO 7e-Ol 2e-01 6e-01 3e-01 2e-01 6e-02 

7e+OO 4e-Ol 3e+02 3e+0l 3e+OO 2e-03 4e-03 

5e-03 2e-04 2e-01 2e-02 2e-03 8e-13 2e-12 

5e+04 8e+03 8e+03 8e+02 3e+04 4e+04 7e+04 

5e+0l 2e+0l . 8e+OO 2e+0l le+0l 6e+OO 2e+OO 

7e-05 8e-05 le--03 le-04 2e-04 6e-05 3e-04 

2e-08 2e-08 le-08 2e-08 2e-09 le-08 le--08 

4e-09 9e-10 2e-06 2e-07 je--07 7e-08 4e-07 

8e-03 2e-03 4e+OO le--01 7e-01 le--01 9e-01 

0 0 0 0 0 0 0 

2e-01 4e-02 le+02 3e+OO 2e+0l 3e+OO 2e+0l 

7e-05 9e-05 le--03 le--04 3e-04 7e-05 3e-04 

2e-05 le-05 5e-06 le--05 2e-06 6e-06 5e-06 

2e-05 4e-06 le-02 7e-04 2e-03 4e-04 2e-03 

8e-03 2e-03 4e+OO le-01 7e-01 le-01 9e-01 

2e-01 4e-02 le+02 3e+OO 2e+0l 3e+OO 2e+0l 

5e+04 8e+03 8e+03 8e+02 3e+04 4e+04 8e+04 

3e-02 2e-03 le+OO le--01 le-02 0 0 

3e+05 le+05 6e+04 le+05 le+05 le+05 2e+05 
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TX-118 Total TX 
Curies Curies 

2e-09 2e-08 

3e-03 4e-03 

5e+0l 5e+0l 

5e+0l 5e+0l 

2e+0l 7e+0l 

5e+04 5e+04 

5e+0l 5e+0l 

7e+05 le+06 

9e+02 2e+03 

5e-04 3e-03 

4e-07 9e-07 I 
3e-07 3e-06 

3e-01 6e+OO 

0 0 

8e+OO 2e+02 

5e-04 3e-03 

3e-04 7e-04 

2e-03 2e-02 

3e-01 6e+OO 

8e+OO 2e+02 

8e+05 le+06 

0 5e+OO 

4e+06 8e+06 



~ .., 
I ..... 

w 
3 

Total 
(1/1/90) 

1. Ac225 

2. Ac227 

3. Am241 

4. Am242 

5. Am242m 

6. Am243 

7. At217 

8. Ba135m 

9. Ba137m 

10. Bi210 

11. Bi211 

12. Bi213 

13. Bi214 

14. C14 

15. Cm242 

16. Cm244 

17. Cm245 

18. Cs135 

19. Cs l 37 

20. Fr221 

21. Fr223 

22. 1129 

23. Nb93m 

") ) 4 

Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents 
in the 241-T, -TX, and -TY Tank Farms. 

TY-101 TY-102 TY-103 TY-104 TY-105 TY-106 
Curies Curies Curies Curies Curies Curies 

Se-09 6e-08 2e-07 4e-09 le--08 6e-09 

2e-05 le--04 2e-04 3e-06 2e--04 7e-06 

5e+0l 3e--01 4e+0l 2e+OO 2e+0l 3e+OO 

4e-04 5e-06 9e-04 4e-05 6e--02 6e-03 

4e-04 5e-06 9e-04 4e-05 6e-02 6e-03 

6e-03 3e-05 4e-03 3e-04 2e--03 2e-04 

Se-09 6e-08 2e--07 4e-09 le--08 6e-09 

0 0 0 0 0 0 

6e+03 7e+04 le+05 le+03 3e+04 2e-04 

7e-10 le-11 3e-09 2e-11 5e-10 6e-11 

2e-05 le-04 2e-04 3e-06 2e--04 7e-06 

Se-09 6e-08 2e-07 4e-09 2e--08 6e-09 

3e-09 5e-ll le-08 8e-11 2e-09 2e-10 

3e+OO 6e+0l 2e+02 3e--Ol le+0l le--01 

3e-04 4e-06 7e--04 3e--05 5e--02 5e--03 

le-04 le-01 3e--01 2e--04 2e-04 le-12 

5e-09 3e-06 9e-06 9e-09 5e-09 4e-17 

9e-02 5e-Ol 5e-01 le-02 4e--Ol 2e-09 

6e+03 7e+04 le+05 2e+03 3e+04 2e-04 

8e-09 6e--08 2e-07 4e-09 le--08 6e-09 

3e-07 le--06 2e-06 4e--08 3e-06 le-07 

3e--03 4e-01 le+OO 7e--04 le-02 9e-11 

2e+OO 3e+OO 2e+0l 6e-01 2e+0l 2e+OO 
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Total TY 
Curies 

3e-07 

5e-04 

le+02 

7e-02 
I 

7e-02 

le--02 

3e-07 

0 

2e+05 

4e-09 

5e-04 

3e-07 

2e-08 

3e+02 I 
6e-02 

4e-01 

le-05 

2e+OO 

2e+05 

3e--07 

7e-06 

l e+OO 

4e+0l 



i 

.i:,.. 

73 -v,l 
::, 

Total 
(1/1/90) 

24. Ni59 

25. Ni63 

26. Np237 

27. Np239 

28. Pa231 

29. Pa233 

30. Pa234m 

31. Pb209 

32. Pb210 

33. Pb211 

34. Pb214 

35. Pd107 

36. Po210 

37. Po213 

38. Po214 

39. Po215 

40. Po218 

41. Pu238 

42. Pu239 

43. Pu240 

44. Pu241 

45. Ra223 

46. Ra225 

9 ,: j 

Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents 
in the 241-T, -TX, and -TY Tank Farms. 

TY-101 TY-102 TY-103 TY-104 TY-105 
Curies Curies Curies Curies Curies 

0 0 0 0 0 

6e+0l le+02 4e-01 3e+OO 3e+02 

7e-03 6e-01 2e+OO 2e-03 3e-02 

6e-03 3e-05 4e-03 3e-04 2e-03 

4e-05 2e-04 4e-04 6e-06 4e-04 

7e-03 6e-01 2e+OO 2e-03 3e-02 

2e-01 7e-03 2e+OO 2e-01 5e+OO 

8e-09 6e-08 2e-07 4e-09 le-08 

6e-10 9e-12 2e-09 2e-11 5e-10 

2e-05 le-04 2e-04 3e-06 2e-04 

3e-09 5e-11 le-08 Se-11 2e-09 

TY-106 
Curies 

0 

le-06 

3e-05 

2e-04 

2e-05 

3e-05 

5e-01 

6e-09 

6e-11 

7e-06 

2e-10 

4e-03 7e-01 2e+OO le-03 2e-02 · le-10 

6e-10 9e-12 2e-09 2e-11 Se-10 6e-11 

8e-09 6e-08 2e-07 4e-09 le-08 6e-09 

4e-09 6e-11 le-08 le-10 2e-09 2e-10 

2e-05 le-04 2e-04 3e-06 2e-04 7e-06 

3e-09 5e-11 le-08 Se-11 2e-09 ie-10 

3e+0l 5e-Ol le+02 6e-01 5e-01 6e-02 

2e+02 3e+OO 3e+02 8e+OO 7e+0l 8e+OO 

4e+0l 6e-01 4e+0l 2e+OO 8e+OO 9e-01 

3e+02 4e+OO 2e+02 le+0l 2e+0l 2e+OO 

2e-05 le-04 2e-04 3e-06 2e-04 7e-06 

Se-09 6e-08 2e-07 4e-09 le-08 6e-09 
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Total TY 
Curies 

0 

5e+02 

3e+OO 

le-02 

le-03 

3e+OO 

8e+OO 

3e-07 

3e-09 

Se-04 

2e-08 

3e+OO 

3e-09 

3e-07 

2e-08 

Se-04 

2e-08 

le+02 

6e+02 

9e+0l 

5e+02 

5e-04 

3e-07 

t:, 
0 

t:, ~ 

~ ~ 
t,:1 \0 -I O'I -



~ 
~ 

I -w 
0 

Total 
(1/1/90) 

47. Ra226 

48. Ru106 

49. Sb126 

50. Sb126m 

51. Se79 

52. Sm151 

53. Sn126 

54. Sr90 

55. Tc99 

56. Th227 

57. Th229 

58. Th230 

59. Th231 

60. Th233 

61. Th234 

62. Tl207 

63. U233 

64. U234 

65. U235 

66. U238 

67. Y90 

68. Zr93 

TOT AL CURIES 
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Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents 
in the 241-T, -TX, and -TY Tank Farms. 

TY-101 TY-102 TY-103 TY-104 TY-105 TY-106 
Curies Curies Curies Curies Curies Curies 

3e-09 5e-11 le--08 8e-11 2e-09 2e-10 

9e-06 3e-06 2e-05 2e-07 2e-06 2e-07 

4e-Ol 5e-03 le+OO le--01 3e+OO 3e-01 

4e-01 5e-03 le+OO le--01 3e+OO 3e-01 

6e-02 7e+OO 2e+0l le--02 3e-01 le-09 

5e+02 8e+OO 3e+03 3e+02 6e+03 7e+02 

4e-01 5e-03 le+OO le-01 3e+OO 3e-01 

2e+04 le+04 le+05 6e+03 3e+05 9e+03 

2e+OO 2e+02 7e+02 4e-01 le+0l 5e-08 

2e-05 le-04 2e-04 3e-06 2e-04 7e-06 

8e-09 6e-08 2e-07 4e-09 le--08 6e-09 

6e-07 9e-09 2e-06 2e-08 2e-07 2e-08 

le-02 3e-04 8e-02 le-02 2e-01 2e-02 

0 0 0 0 0 0 

2e-01 7e-03 2e+OO 2e-01 5e+OO 5e-Ol 

2e-05 le--04 2e-04 3e-06 2e-04 7e-06 

4e-06 5e-05 2e-04 2e-06 6e-06 2e-06 

4e-03 6e-05 le-02 9e-05 7e-04 8e-05 

le-02 3e-04 8e-02 le--02 2e-01 2e-02 

2e-01 7e-03 2e+OO 2e-01 5e+OO 5e-Ol 

2e+04 le+04 le+05 6e+03 3e+05 le+04 

2e+OO 3e-02 8e+OO 7e-01 2e+0l 2e+OO 

5e+04 2e+05 4e+05 2e+04 7e+05 2e+04 
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Total TY 
Curies 

2e-08 

3e-05 

5e+OO 

5e+OO 

3e+0l 

le+04 

5e+OO 

5e+05 

9e+02 

5e-04 

3e-07 

3e-06 

3e-01 

0 

8e+OO 

5e-04 

2e-04 

le-02 

3e-01 

8e+OO 

5e+05 

3e+0l 

le+06 



Total T-101 
(1/1/90) Grams 
69. Ag 0 . 000971 

70 . Al 5935939 

71. Ba 480.655 

72. Bi 2.93e-11 

73 . C2H3O3 0 

74. C6H5O7 7564052 

75 . C03 12001840.24 

76. C2O4 

77 . Ca 0 .2004 

78 . Cd 

79. Ce 4203 .6 

80 . Cl 0.002482 

81. Cr 1.56e-11 

82. EDTA 0 

83 . F 3039744 

84. Fe 335082 

85 . Fe(CN)6 19075.83 

86 . HEDTA 1948.1 

87 . Hg 0 

88 . K 1172949 

89. La 9.72e-ll 

90. Mn 10987.6 

91 . N02 4600550 

92. NO3 1.24e+08 

93. Na 73567264 

94. Ni 93920 

WHC(f PLANT)/8-25-92/03221 T .3 

9 2 1 

Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents 
in the 241-T, -TX, and -TY Tank Farms. 

T-102 T-103 T-104 T-105 T-106 T-107 
Grams Grams Grams Grams Grams Grams 

0.000022 0 .000097 0 .000054 3.24e-21 0 .000002 2.16e-21 

134907.7 27790986 10819598 5396308 1349077 21585 .23 

3.98257 101.6242 164.796 137.33 554.8132 411.99 

6.06e-13 1.69e-11 41796080 4.18e+08 62694120 14628628 

0 0 0 0 0 0 

132370.9 756405 .2 0 0 0 0 

240036.8 240036.8 0 3.60e-10 2.40e-10 360055.2 

0 0 0 0 0 0 

0 .000802 0 .004008 0 0 0 0 

0 0 0 0 0 0 

70.06 1.4012 56048 5.60e-14 280.24 2.80e-14 

0.000035 0 .000011 0 1.06e-19 0 1.06e-19 

4.16e-12 5.20e-13 1039920 363972 36397.2 519960 

0 0 0 0 0 0 

56995.21 11399.04 7599361 1.90e-10 17117561 1.90e-10 

5584.7 33508.2 16754100 5584700 558470 11169400 

2119.617 21.19744 0 2.12e-12 0 2.12e-12 

27.83 194.81 0 0 0 0 

0 0 0 0 0 0 

19549.15 3127.864 0 7.82e-12 0 7.82e-12 

1.39e-12 0 0 0 0 0 

219.752 1098.76 0 0 0 0 

92011 460055 13801650 1.38e-10 1840220 9.20e-12 

2480196 12400980 2.48e+08 6.20e-10 1.36e+08 0 .000012 

1149489 4597954 l.15e+08 6.896931 l .40e+08 185527.4 

2935 17610 0 l.76e-16 0 1.76e-16 
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T-108 T-109 
Grams Grams 

0. 000004 0 .000022 

26981.54 547725.3 

416.1099 288 .393 

1462863 1671 84.3 

0 0 

0 0 

600092 18005160 

0 0 

2.40e-31 2.40e-32 

0 0 

70.06 2802.4 

0 .000142 0 .003545 

51996 5199.6 

0 0 

569952.1 189984 

1116940 111694 

6358 .596 635.8596 

0 0 

0 0 

11729.49 1172.949 

0 0 

0 0 

13801.65 920110 

1240098 18601470 

8966010 22990919 

0.3522 0 .03522 



Total T-101 
(1/1/90) Grams 

95 . OH 851215.4 

96. P04 5698282 

97 . Pb 1.8648 

98 . Se04 0 

99. SiO3 760837 

100. Sn 0 

101. S04 6724320 

102. Sr 0 .8762 

103 . W04 0 

104. ZrO 58.97067 

105. Volume le+02 

Total Grams 2.46e+08 

WHC(f PLANT)/8-25-92/03221 T .3 

,, 
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Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents 
in the 241-T, -TX, and -TY Tank Farms. 

T-102 T-1O3 T-104 T-1O5 T-106 T-107 
Grams Grams Grams Grams Grams Grams 

102145.8 51022053 17010701 15306575 1704131 10205571 

94971.36 18994.27 66479952 l.90e+08 95161303 6647995 

0.014504 0 .08288 8.08e-08 l.45e-07 2.15e-08 2.07e-08 

0 0 0 0 0 0 

15216.74 68475 .33 4565022 3.80e-12 60866.96 2.28~12 

0 0 0 0 0 0 

96059.52 96124.84 9605856 96.0576 38807.27 288 .1728 

0 .026286 0.08762 0 0 0 0 . 

0 0 0 0 0 0 

0 .300214 214 .9749 5360979 536097 64332.71 2144388 

4624910 97519343 5.58e+08 6.35e+08 4.57e+08 45883810 
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T-108 T-109 
Grams Grams 

1020778 137078.8 

9782050 4805551 

l.45e-08 8.9le-08 

0 0 

5325.859 304334.8 

0 0 

288461 7684800 

0 0 

0 0 

214438 .8 32165 .93 

25378363 74508217 



Total 
(1/1/90) 

69. Ag 

70. Al 

71. Ba 

72. Bi 

73 . C2H3O3 . 

74. C6H5O7 

75 . CO3 

76. C2O4 

77. Ca 

78 . Cd 

79. Ce 

80. Cl 

81. Cr 

82. EDTA 

83 . F 

84. Fe 

85 . Fe(CN)6 

86. HEDTA 

87. Hg 

88. K 

89. La 

90.Mn 

91. NO2 

92. NO3 

93 . Na 

94. Ni 

2 ·) 

Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents 
in the 241-T, -TX, and -TY Tank Farms. 

T-110 T-111 T-112 T-201 T-202 T-203 
Grams Grams Grams Grams Grams Grams 

2 .16e-15 0 0 0 0 0 

0 0 0 0 0 0 

0.27466 0 0 .82398 0 0 0 

2.09e+09 2.09e+09 2 .09e+09 0 62694.12 626941.2 

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 

1039920 1559880 1559880 0 10399.2 103992 

0 0 0 0 0 0 

151987.2 56995.21 56995.21 0 379968.1 949920.2 

22338800 22338800 27923500 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 o · 0 781966 1563932 

0 1111244 111124.4 0 13890.55 138905.5 

0 1098760 109876 0 16701.15 165198.6 

0 0 0 0 0 0 

1860147 0 2.48e-26 0 6200490 12400980 

1839182 0 0 .000011 229 .8977 4597954 6896931 

0 0 0 0 0 0 

WHC(f PLANT)/8-25-92/03221 T .3 
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T-204 TotalT 
Grams Grams 

0 0 .001171 

0 52023107 

0 2560.793 

0 6.81e+ 09 

0 0 

0 8452828 

0 31447221 

0 0 

0 0.20521 

0 0 

0 63475.76 

0 0 .006215 

0 6291516 

0 0 

0 30180863 

0 1.08e+08 

0 28211.1 

0 2170.74 

0 0 

0 3554426 

0 1375164 

0 1402842 

0 21728398 

0 5.64e+08 

459.7954 3.80e+08 

0 114465.4 



Total 
(1/1/90) 

95 . OH 

96. P04 

97. Pb 

98.Se04 

99. SiO3 

100. Sn 

101 . S04 

102. Sr 

· 103 . WO4 

104. ZrO 

105. Volume 

Total Grams 

9 -, ' 
. 

9 

Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents 
in .the 241-T, -TX, and -TY Tank Farms. 

T-110 T-111 T-112 T-201 T-202 T-203 
Grams Grams Grams Grams Grams Grams 

17007300 34014600 34014600 170.073 714306.6 1870803 

9.50e+08 9 .50e+08 9.50e+08 0 284914.1 569828.2 

2.07&-08 6.22&-08 1.66&-07 0 6.22e-15 6.22e-14 

0 0 0 0 0 0 

0 .001522 0 4.57e-28 0 0 0 

0 0 0 0 0 0 

0 .194997 0 0.576346 0 28817.28 67240 .32 

0 0 0 0 0 0 

0 0 0 0 0 0 

53 .ro97 42 .88776 53 .ro97 0 0 0 

0 

3.08e+09 3 .l0e+09 3.10e+09 399.9707 13092101 25354672 

WHC(f PLANT)/8-25-92/03221 T .3 
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T-204 TotalT 
Grams Grams 

340.146 l.85e+08 

0 3.23e+09 

0 1.962185 

0 0 

0 5780079 

0 0 

0 24630872 

0 0.990106 

0 0 

0 8352825 

0 101 

799.9414 l.15e+10 



Total TX-101 
(1/1/90) Grams 

69. Ag 7.550-13 

70. Al 26981540 

71. Ba 2746.6 

72. Bi 1.250-I0 

73 . C2H3O3 0 .000005 

74. C6H5O7 0 .005673 

75 . CO3 3.(,()2352 

76. C2O4 0 

77. Ca 12.024 

78 . Cd 0 

79. Ce 0 .000001 

80. Cl 2.480-13 

81. Cr 0 .000016 

82. EDTA 0 .000018 

83 . F 0 .000076 

84 . Fe 55 .84745 

85 . Fe(CN)6 4239.064 

86 . HEDTA 0 .000028 

87. Hg 0 

88 . K 0 .000313 

89 . La 0 

90 . Mn 0 .000005 

91 . N02 0 .004601 

92. NO3 l.24e+09 

93 . Na 4.60e+08 

94 . Ni 469(,() 

9 2 ·) ) ) 

Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents 
in the 241-T, -TX, and -TY Tank Farms. 

TX-102 TX-103 TX-104 TX-105 TX-106 TX-107 TX-108 
Grams Grams Grams Grams Grams Grams Grams 

0.000108 0 .000022 3.240-ll 0 .001079 0 .000108 8.63e-12 0 .000539 

5396.362 277909.9 24283.4 43170464 5396308 0 26986936 

2756.213 557.5598 1098 .64 4174.832 219.728 0.000014 1510.63 

2 . lOo-10 6.330-ll l.46o-10 4 .280-10 1.250-ll 4.(i()o-18 6.480-ll 

0 0 0 0 0 0 0 

170191.2 170191.2 0 .01891 1.13e+08 0 0 0 

3(,()055.2 4800736 0 .120018 180027(,() 0.012002 o .rooo92 12361895 

0 0 0 0 0 0 0 

0.00016 0.000008 3.610-ll 0 .1(,()32 0 0 32064.16 

0 0 0 0 0 0 0 

28 .024 280 .24 0 .000028 280.24 0 0 126108 

0 .000011 0 .001064 1.770-ll 0 .000213 0 0 0 .003191 

3.690-12 I.56o-13 2.080-20 2 .60o-ll 2 .080-12 0 2 .roo-11 

0 0 0 0 0 0 0 

3799.681 18998.4 0 .009499 56995.21 0 0 2089824 

5584.7 11169.4 0 .001675 5584700 0 0 2 .230-19 

19.07579 0 .001272 0 ,000002 0.008478 0 0 0 

278.3 13.915 0 .000056 2783 0 0 0 

0 0 0 0 0 0 0 

1954.915 390.983 0 .000313 39098.3 0 0 0 

0 1.390-22 0 0 0 0 0 

164.814 164.814 0 .000027 109876 0 0 0 

230027.5 322038.5 0.04(,()06 9201100 0 .000322 0 27(,()3300 

63244998 5580441 0.49(,()39 4.34e+08 55804410 0 .1 8(,()15 6.20e+08 

24139259 4597954 689.6931 l .84e+08 11494885 2298 .977 2.07e+08 

3.52e-07 2359.74 5.280-14 358070 0 0 0 

WHC(f PLANT)/8-25-92/03221 T .3 
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TX-109 TX-110 

Grams Grams 

0 .010787 0 .004315 

2.70e+08 l .35e+08 

5493.2 2197.28 

4179(,()80 4179(,()8 

0 0 

l .89e+08 75640520 

3.02e+08 l.80e+ 08 

0 0 

0 .012024 0 .003607 

0 0 

112096 84072 

0 .035453 0 .028362 

1559880 155988 

0 0 

9499202 7789345 

39092900 6143170 

211 .9744 21.61923 

19481 5566 

0 0 

390983 234589.8 

8.330-19 8.330-20 

164814 54938 

3.22e+08 1.38e+08 

l.28e+09 6.20e+08 

2 .53e+08 2 .30e+08 

387420 146750 



Total TX-101 
(1/1/90) Grams 

95 . OH 68029200 

96. P04 0 .00038 

97 . Pb 2072000 

98 . Se04 0 

99 . SiO3 0 .000304 

100. Sn 0 

101. S04 960576 

102. Sr l.75e-07 

103 . W04 0 

104. ZrO 85.77552 

105. Volume 0 

Total Grams l .80e+09 

9 2 ·) ') 

Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents 
in the 241-T, -TX, and -TY Tank Farms. 

TX-102 TX-103 TX-104 TX-105 TX-106 TX-107 TX-108 
Grams Grams Grams Grams Grams Grams Grams 

10204.38 18367.88 51532.12 68032601 6806321 1700.798 14456.21 

759.7709 949713 .6 0 .018994 189942.7 0 .004749 0 .379885 19089243 

l .57e-08 0 .006216 6.22&-09 4.144 2.09e-08 l.04e-14 2.15e-07 

' 0 0 0 0 0 0 0 

7(,()8 .37 38041.85 0 .002283 7(,()837 0 .000008 0 7608370 

0 0 0 0 0 0 0 

386151.6 1921536 768 .5569 3845186 384316.9 0 .576346 28818145 

0.000009 0.061334 2.63e-12 0.000088 0 0 0 

0 0 0 0 0 0 0 

1.072194 108.2916 21 .44388 16.08291 7.6le-07 0 .000024 64.86774 

0 0 0 0 0 0 0 

88569238 18710974 78394.57 8.8le+08 79886461 4001.517 9.52e+08 

WHC(f PLANT)/8-25-92/03221 T .3 
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TX-109 TX-110 

Grams Grams 

34018001 3404861 

l.03e+08 66479952 

7.252 2.072 

0 0 

30433480 15216740 

0 0 

96059521 76846945 

70.096 26.286 

0 0 

8577874 750643 

0 0 

2 .98e+09 1.56e+09 



To!AI TX-111 
(l/l/90) Grams 

69. Ag 0.000647 

70. Al 16210509 

71. Ba 961.31 

72. Bi 417960.8 

73 . C2H3O3 0 

74. C6H5O7 7564052 

75. CO3 l.20e+08 

76. C204 0 

77 . Ca 0.000361 

78 . Cd 0 

79. Ce 28024 

80. Cl 0 .024817 

81. Cr 15598.8 

82. EDTA 6 

83. F 1899840 

84. Fe 670164 

85. Fe(CN)6 4.239064 

86. HEDTA 556.6 

87. Hg 0 

88.K 23458 .98 

89 . La l .39e-21 

90.Mn 5493 .8 

91. N02 18402200 

92 . NO3 l.86e+08 

93 . Na l .84e+08 

94 . Ni 17023 

; 
b 

Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents 
in the 241-T, -TX, and -TY Tank Farms. 

TX-112 TX-113 TX-114 TX-115 TX-116 TX-117 
Grams Grams Grams Grams Grams Grams 

0.000324 0 .000097 0 .000324 0 .000108 0 .000076 0 .000032 

21587930 13517752 2719739 13509657 2725136 1376059 

961.31 466.922 1098.64 233 .461 453.189 425 .723 

20898 .04 20898040 2089804 208980.4 4.20e-l0 0.000084 

0 0 0 0 0 0 

378202.6 0 0 0 0 0 

l.80e+08 66010120 l.26e+08 84012880 37205704 66010120 

0 0 0 0 0 0 

0 .00002 0 0 0 0 0 

0 0 0 0 0 0 

112096 70060 14012 28024 14012 7006 

0 .031908 0.010636 0 .028362 0 .010636 0.007091 0 .002836 

1039.92 519960 51996 10399.2 2.62e-10 0 .000003 

0 0 0 0 0 0 

1709856 22798084 189984 7599361 38186790 57071203 

39092.9 11169400 1116940 111694 l.16e-17 5.60e-17 

0 0 0 0 0 0 

27.83 0 0 0 0 0 

0 0 0 0 0 0 

1172.949 0 0 0 0 0 

0 0 0 0 0 0 

384.566 0 0 0 0 0 

27603300 18402200 4600550 9201100 3680440 1380165 

3.72e+08 3.10e+08 l.24e+08 2 .48e+08 6.76e+08 4.59e+08 

2.44e+08 3.45e+08 2.12e+08 l.36e+08 8.28e+08 7.36e+08 

1291.4 0 0 0 0 0 

WHC(f PLANT)/8-25-92/03221 T .3 
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TX-118 To!AI TX 

Grams Grams 

0.01618 0 .034744 

l .89e+08 7.69e+08 

10986.4 36341.64 

0 .083592 69611371 

5253073 5253073 

l.32e+08 5.19e+08 

6.0le+08 l.80e+09 

0 0 

1.68336 32078.04 

0 0 

70060 666158 .5 

0 .035453 0 .220032 

5199.603 2320062 

29224500 29224500 

41796487 l .9le+08 

11225247 75170118 

635859 .6 640355 .6 

55660000 55688707 

0 0 

390983 1082632 

2.78e-23 9.18e-19 

1099859 1435695 

2.30e+08 8.l le+08 

7.44e+09 l.4le+ 10 

4.60e+09 8.66e+09 

645700 1605574 



Total TX-111 
(1/1/90) Grams 

95 . OH 343547.5 

96. P04 47485680 

97. Pb 0.2072 

98 . Se04 0 

99. SiO3 3043348 

100. Sn 0 

101. S04 57635040 

102. Sr 2 .6286 

103 . W04 0 

104. ZrO 75160.8 

105. Volume 0 

Total Grams 6.44e+08 

9. 

Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents 
in the 241-T, -TX, and -TY Tank Farms. 

TX-112 TX-113 TX-114 TX-115 TX-116 TX-117 
Grams Grams Grams Grams Grams Grams 

56124.09 13609241 1363985 173474.5 86737.23 103744.5 

47485680 3.13e+08 48340422 19070249 3.88e+08 4.79e+08 

0 .016576 0 .000009 8.9le--07 0 .000002 3.73e--07 0 .000002 

0 0 0 0 0 0 

7608370 38041850 1521674 15216740 l.52e+08 45650220 

0 0 0 0 0 0 

86452416 38423328 67240992 19211616 19211808 7684896 

0 .17524 0 0 0 0 0 

0 0 0 0 0 0 

5382.414 3216583 321659 42888.4 536.3114 965 .0389 

0 0 0 0 0 0 

9.89e+08 l.2le+09 5.9le+08 5.52e+08 2.15e+09 l.85e+09 

WHC(f PLANT)/8-25-92/03221 T .3 
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TX-118 Total TX 

Grams Grams 

1531507 l .98e+08 

l .90e+08 l.72e+09 

6216.186 2078230 

0 0 

45680653 3.63e+08 

0 0 

3.85e+08 8.90e+08 

262.86 362.1073 

0 0 

4288 .776 12996277 

0 0 

l.40e+l0 3.03e+l0 



• 
Total 
(1/1/90) 

69. Ag 

70. Al 

71. Ba 

72. Bi 

73 . C2H3O3 

74. C6H5O7 

75 . CO3 

76 . C2O4 

77 . Ca 

78 . Cd 

79. Ce 

80 . Cl 

81. Cr 

82. EDTA 

83 . F 

84. Fe 

85 . Fe(CN)6 

86. HEDTA 

87. Hg 

88 . K 

89. La 

90. Mn 

91. NO2 

92. NO3 

93 . Na 

94. Ni 

9 • l 

Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents 
in the 241-T, -TX, and -TY Tank Farms. 

TY-IOI TY-102 TY-103 TY-104 TY-105 
Grams Grams Grams Grams Grams 

0 . 00003 2 0 .003236 0.009708 0 .000006 0.000108 

558517.9 277909.9 26981542 822937 4317 .046 

425.723 1098.64 1785.29 278 .7799 1441.965 

16718432 417960 .8 20898040 417960.8 l.13e--10 

0 0 0 0 0 

0 3782026 11346078 0 0 

12481914 55808556 27004140 780119.6 66010120 

0 0 0 0 0 

0 0 .003206 0.036072 0 .000012 0 

0 0 0 0 0 

2802.4 2802.4 1401.2 1120.96 14.012 

0 .002127 0 .010636 0 .000709 0.000106 0.010636 

519960 15598.8 519960 15598 .8 l.56&-14 

0 0 0 0 0 

569952.1 197583 .4 379968.1 170985.6 1709.856 

11169400 446776 11727870 279235 27 .9235 

0 423 .9064 1271.719 635 .8596 0 

0 5566 19481 0 0 

0 0 0 0 0 

0 39098 .3 117294.9 1172.949 0 

0 0 0 0 0 

0 3845 .66 10987.6 5.4938 0 

460055 4600550 13801650 920110 3220.385 

3.4le+08 86806860 62004900 12400980 62004900 

1.33e+08 91959080 70578594 4712903 73567264 

0 0.001174 0 .000023 0 .03522 0 

WHC(f PLANT)/8-25-92/03221 T .3 

• 
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TY-106 Total TY 
Grams Grams 

7.55e--13 0 .013091 

809.4462 28646033 

274.66 5305.058 

4.18e--ll 38452394 

0 0 

0 15128104 

600092.2 l .63e+08 

0 0 

0 0 .03929 

0 0 

7.0le-08 8140.972 

7.09e--ll 0 .024214 

1.04&-22 1071118 

0 0 

0.000009 1320199 

2.79235 23623312 

0 2331.485 

0 25047 

0 0 

0 157566.1 

0 0 

0 14838.75 

0 .000023 19785585 

0.496535 5 .64e+08 

27587724 4.02e+08 

0 0 .036417 



Total 
(1/1/90) 

95 . OH 

96. P04 

97 . Pb 

98 . Se04 

99. SiO3 

100. Sn 

101. S04 

102. Sr 

·103 . WO4 

104. ZrO 

105. Volume 

Total Grams 

) 

Table 4-13. TRAC Inventory of Chemical and Radionuclide Contents 
in the 241-T, -TX, and -TY Tank Farms. 

TY-101 TY-102 TY-103 TY-104 TY-105 
Grams Grams Grams Grams Grams 

10205060 340486.1 68046207 340486.1 341846.7 

13295990 19089243 9544622 474856 .8 18994272 

2.20e-07 8.70e-07 0 . 00000 1 1.45o-08 0 .000001 

0 0 0 0 0 

228251.1 380418.5 684753 .3 76083 .7 1521.674 

0 0 0 0 0 

4803168 28817952 28818241 384422.5 19212481 

0 0.000263 0 .026987 0 .001756 0 

0 0 0 0 0 

3216582 85796.96 3216625 85775.53 4289 .098 

0 0 0 0 0 

5.49e+08 2.93e+08 3.56e+08 21885668 2 .40e+ 08 

WHC(f PLANT)/8-25-92/03221 T .3 

Page 25 of 25 
TY-106 Total TY 
Grams Grams 

68165 .26 79342252 

0.094971 61398984 

4.14o-08 0 .000004 

0 0 

45650220 47021248 

0 0 

192.3073 82036457 

0 0 .029006 

0 0 

321 .6582 6609390 

0 0 

73907803 l .53e+09 
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Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Date 

5/12/72 

2/11/75 

3/31/77 

12/20/79 

09/04/85 

WHC/(f PLANT)/8-31-92/03221 T .1 

' ) 
I • • 

Table 4-14. Summary of Single-Shell Taruc Sampling Data. 

Pu 
(g/gal) 

1.04 X 10·6 

1.04 X 10·6 

3.00 X 10-6 

137cs 

(uCi/gal) 

1.40 X 1()6 

2.09 X 1()4 

7.30 X 101 

4.74 X l(f 

1.43 X 101 

1.43 X 101 

134Cs 

(uCi/gal) 

1.02 X 104 

9.51 X 10"3 

5.1 X la3 

89,00Sr 
(uCi/gal) 

1.60 X 101 

1.60 X 101 

3.10 X 10° 

3.10 X 10° 

<0.002 

<0.002 

12.5 

12.5 

• 
Page 1 of 2 

0.105 

0.004 

0.000164 

0.0021 
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Table 4-14. Summary of Single-Shell Tanlc Sampling Data. Page 2 of 2 

Description Date 

Liquid 12/20/79 1.07 X 10-7 7.43 X 101 0 .294 

Liquid 09/04/85 1.50 X 101 2.35 X 102 <0.01 8.81 0.00025 
J 

Average 1.07 X 10-7 1.50 X 101 1.55 X 102 <0.01 8.81 0.147 

WHC/(f PLANT)/8-31-92/03221 T .1 
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Table 4-15. Summary of Tank Farm Vadose Zone Well Geophysical Logging Results. Page 1 of 4 

TanJc 

241-T-101 

241-T-102 

241-T-103 

241-T-104 

241-T-105 

241-T-106 

241-T-107 

241-T-108 

241-T-109 

241-T-l 10 

241-T-l ll 

Number of 
Associated 
Dry Wells 

5 

6 

6 

5 

3 

9 

3 

6 

6 

4 

5 

WHC/(f PLANT)/8-31-92/03221 T .1 

Geophysical 
Evidence of 

Leaking 

no 

no 

yes 

no 

no 

yes 

yes 

yes 

yes 

no 

yes 

Comments 

Contamination in Wells 50-01-04, 50-01-06, and 50-00-03, source leakage from a spare 
fill line overfill. Activity in dry Well 50-01-12, at 11 mis unexplained. 

Radiation levels in the vadose zone wells have remained stable. Slightly elevated readings 
in Wells 50-02-08 and 50-02-09 attributed to the 106-T tank leak. 

Radiation levels in the vadose zone wells have remained stable. Slightly elevated readings 
in Wells 50-03-04, 50-03-05, and 50--03--06 is attributed to the 106-T tank. Contamination 
at 6 m level of well 50--03-04 due to spare fill line overfilling. 

Radiation levels in the vadose zone wells have remained stable. Dry Wells 50-04-08 and 
50-04-10 have unexplained peaks between 20 and 21 m and the increasing activity in Well 
50-05--08 (1980) has stabiliz.ed. 

Radiation levels in the vadose zone wells have remained stable. TanJc categoriz.ed as an 
assumed leaker. 

Leak plume is essentially stable, some slight migration to southeast causing activity in dry 
wells in proximity of tanks 108 and 105-T. Radiation levels in vadose zone have shown 
no significant changes. 

Radiation levels in vadose zone wells have remained stable. TanJc categoriz.ed as an 
assumed leaker because of increased radiation levels in Wells 50-07-07 and 50--07-03. 

Radiation levels in vadose zone wells have remained stable. Dry well studies conducted 
in 1978 concluded that elevated dry activity associated with 106-T leak. 

Radiation levels in vadose zone wells have remained stable. TanJc removed from service 
as a result of increasing activity in Well 50-09-10 at 12 m. Activity in wells 50-09--01, 
50-09--02, 50-09-09, and 50-09-10 continue to decrease since 1976. 

Radiation levels in vadose zone wells have remained stable. 

TanJc categoriz.ed as an assumed leaker after unexplained liquid level decrease. Radiation 
levels in the vadose zone wells have remained stable. 
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Table 4-15. Summary of Tank Farm Vadose Zone Well Geophysical Logging Results. Page 2 of 4 

Number of Geophysical 
Associated Evidence of 

Tanlc Dry Wells Leaking Comments 

241-T-1 12 3 no Radiation levels in the vadose woe wells have remained stable. 

241-T-201 none no 

241-T-202 none no 

241-T-203 none no 

241-T-204 none no 

241-TX-101 5 no Radiation levels in the vadose rone wells have remained stable. 

241-TX-102 5 no Radiation levels in the vadose zone wells have remained stable. 8 
.i:,. 241-TX-103 6 no Radiation levels in the vadose rone wells have remained stable with the exception of well 

i~ 1-j 
51-03-09. Activity in this well continues to increase (approximately 140 c/sec) at a depth I - of approximately 18 to 21 m. U'I 

c:r t,:I \0 

Radiation levels in the vadose rone wells have remained stable with the exception of well -241-TX-104 6 no I 

°' 51-04-05. Dry Well 51-04-05 continues to show an increase in activity (approximately -100 c/sec at 22 m). 

241-TX-105 6 yes Tanlc categorized as an assumed leaker because of activity in 5 of the 6 dry wells 
associated with this tank. Radiation levels in vadose rone wells have remained stable. 

241-TX-106 5 no Radiation level in vadose rone wells have remained stable. 

241-TX-107 7 yes Tanlc categorized as an assumed leaker due to a gradual increase in activity in dry well 
51-07-07. Activity in dry Well 51-07-07 appears to be increasing. The radiation levels in 
the remaining dry wells have remained stable. 

241-TX-108 3 no Radiation levels in vadose rone wells have remained stable. 

241-TX-109 5 no Radiation levels in vadose rone wells have remained stable. 

WHC/(f PLANT)/8-31-92/03221 T .1 
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Table 4-15. 

Number of 
Associated 

Tan1c Dry Wells 

241-TX-110 6 

241-TX-111 5 

241-TX-112 6 

241-TX-113 3 

241 -TX-114 3 

.,I:>. 
~ 

241-TX-115 4 
I ..... 

Vi 
241-TX-116 3 0 

241-TX-117 4 

241-TX-118 7 

241-TY-101 3 

241-TY-102 5 

241-TY-103 3 

WHC/(TPLANT)/8-3 1-92/03221 T. I 

2 • 
Summary of Tank Farm Vadose Zone Well Geophysical Logging Results. Page 3 of 4 

Geophysical 
Evidence of 

Leaking 

yes 

no 

no 

yes 

yes 

yes 

yes 

yes 

no 

yes 

no 

yes 

Comments 

Tan1cs categoriz.ed as an assumed leaker due to increased activity at 17 m (55 ft) in dry 
Well 51-10-01 and increased activity in dry Well 51-10-13. The radiation levels in the 
remaining dry wells have remained stable. 

Radiation levels in vadose zone wells have remained stable. 

Radiation levels in vadose zone wells have remained stable. 

Tan1c categoriz.ed as an assumed leaker. Radiation levels in vadose zone wells have 
remained stable. 

Tan1c categoriz.ed as an assumed leaker because all dry wells have activity at 13 m, with 
Well 51-14--04 having shown an extensive profile change below 15 m. Radiation levels in 
vadose zone wells have remained stable. 

Tan1c categoriz.ed as an assumed leaker . Radiation levels in vadose zone wells have 
remained stable. 

Tan1c categoriz.ed as an'assumed leaker because of increased radiation levels in Well 
51-16-11. Radiation levels in remaining wells have remained stable. 

Tan1c categoriz.ed as an assumed leaker. Radiation levels in vadose zone wells have 
remained stable. 

Radiation levels in vadose zone wells have remained stable. 

Tan1c categoriz.ed as an assumed leaker due to a liquid level decrease of greater than 0. 76 
m. Radiation levels in the vadose zone wells have remained stable. 

Radiation levels in vadose zone wells have remained stable. 

Tan1c categoriz.ed as an assumed leaker because of increased radiation levels in Well 
52-03-06 and 52-03-03. Activity levels of Cobalt-60 in Well 52-03-06 to the bottom of 
this well (approximately 30 m) were observed. 

8 
i~ 
~\C ..... 

I 
O'I ..... 



• 9 • 
Table 4-15. Summary of Tank Farm Vadose Zone Well Geophysical Logging Results. Page 4 of 4 

Number of Geophysical 
Associated Evidence of 

Taruc Dry Wells Leaking Comments 

241-TY-104 5 yes Taruc categoriz.ed as an assumed leaker. Radiation levels in vadose rone wells have 
remained stable. 

241-TY-105 1 yes Taruc categoriz.ed as an assumed leaker because of increased activity in Well 52-05-07. 
Radiation levels in the vadose well has remained stable. 

241-TY-106 5 yes Taruc categoriz.ed as an assumed leaker. Radiation levels in vadose rone wells have 
remained stable. 

WHC/(f PLANT)/8-31-92/03221 T .1 



DOE/RL-91-61 
Draft B 

Table 4-16. Deposition Rate for 221-T Building Head-End 
Wastewater 2 Stream--Plasma Torch Standby to 216-T-1 Ditch 

. at the T Plant Aggregate Area. Page 1 of 2 

Concentration Deposition Rate 
Constituent (k:g/L)a/ (k:g/mo)b/ 

Aluminum 1.62e-07 1.42e-01 

Barium 2.70e-08 2.36e-02 

Boron 1.32e-08 1.15e-02 

Calcium 1.74e-05 1.52e+0l 

Chloride 3.25e-06 2.84e+OO 

Copper 1.45e-08 1.27e-02 

Fluoride 1.30e-07 1.14e-01 

Iron 2.63e-07 2.30e-01 

Lead 7.00e--09 6.12e-03 

Magnesium 3.82e-06 3.34e+OO 

Manganese 1.23e-07 1.07e-01 

Nitrate 5.25e-07 4.59e-01 

Potassium 6.85e-07 5.98e-01 

Silicon 2.00e-06 1.75e+OO 

Sodium 1.95e-06 1.70e+OO 

Strontium 8.60e-08 7.51e-02 

Sulfate 1.22e-05 1.07e+0l 

Uranium 3.86e-10 3.37e-04 

Zinc 6.02e-08 5.26e-02 

Acetone 1.17e-08 1.02e-02 

Ammonia 5.15e-08 4.50e-02 

Trichloromethane 2.65e-08 2.32e-02 

Unknown 4.50e-08 3.93e-02 

Alpha activity* 7.62e-13 6.66e-07 

Beta activity* 3.78e-12 3.30e-06 

TDS 5.71e-05 4.99e+0l 

Total carbon 1.29e-05 1.13e+0l 

TOX (as Cl) 1.99e-07 1.74e-01 

WHC/(TPLANT)/8-31-92/03221 T .1 

4T-16a 



-

. . .; 

DOE/RL-91-61 
Draft B 

Table 4-16. Deposition Rate for 221-T Building Head-End 
Wastewater 2 Stream--Plasma Torch Standby to 216-T-1 Ditch 

at the T Plant Aggregate Area. Page 2 of 2 

Constituent 

60Co* 

137Cs* 

Radium total 

Source: WHC 1990b. 

NOTE: 

Concentration 
(kg!L)R' 

1.14e-12 

1.34e-12 

1.34e-13 

The plasma torch standby flowrate is 8.74e+5 Umonth. 
The data was collected from October 1989 through March 1990. 

Deposition Rate 
(kg/mol' 

9.96e-07 

1.17e-06 

1.17e-07 

a/ Constituent concentrations are average values from Table 3-2 of WHC 1990b. Concentration units flagged (*) 
constituents are reported as curies per liter. 

bl Deposition rate units of flagged (*) constituents are reported as curies per month . 

TDS = total dissolved solids 
TOX = total organic halides 

WHC/(f PLANT)/8-31-92/03221 T .1 
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Draft B 

Table 4-17. Deposition Rate for T Plant Wastewater to 
216-T-4-2 Ditch. Flowrate: l.60e+6 L/month. Page 1 of 2 

Concentration 
Constituent (kg/L)a1 Deposition rate (kg/mo)b/ 

Barium 3.00e-08 4.80e-02 

Boron 2.00e-08 3.20e-02 

Cadmium 2.00e-09 3 .20e-03 

Calcium 1.90e-05 3.04e+0l 

Chloride 1.17e-06 1.87e+OO 

Copper 1.75e-08 2.80e-02 

Fluoride 1.45e-07 2.32e-01 

Iron 5.40e-08 8.64e-02 

Magnesium 3.97e-06 6.35e+OO 

Manganese 9.00e-09 1.44e-02 

Nitrate 5.00e-07 8.00e-01 

Potassium 7.57e-07 1.21e+OO 

Silicon 2.05e-06 3.28e+OO 

Sodium 2.03e-06 3.25e+OO 

Strontium 9.55e-08 1.53e-01 

Sulfate 1.0le-05 1.62e+0l 

Uranium 4.70e-10 7.52e-04 

Zinc 5.42e-08 8.67e-02 

Ammonia 5.40e-08 8.64e-02 

1-Butanol 1.20e-08 1.92e-02 

Unknown amide 2.60e-08 4.16e-02 

Beta Activity* 2.59e-12 4.14e-06 

TDS 6.05e-05 9.68e+0l 

TOC 1.00e-06 1.60e+OO 

Total carbon 1.54e-05 2.46e+0l 

TOX (as Cl) 1.27e-08 2.03e-02 

WHC/(fPLANT)/8-31-92/03221T.1 
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DOE/RL-91-61 
Draft B 

Table 4-17. Deposition Rate for T Plant Wastewater to 
216-T-4-2 Ditch. Flowrate: 1.60e+6 Umonth. Page 2 of 2 

Constituent 

137Cs* 

Radium total"' 

Source: Ayster 1990. 

NOTE: 

Concentration 
(kg/L)a/ 

7.67e-13 

1.08e-13 

Data was collected from October 1989 through March 1990. 
Flowrate is the average of rates from Section 2.0. 

Deposition rate (kg/mo)h1 

1.23e-06 

1.73e-07 

Constituent concentrations are average values from the Statistics Report in Section 3.0. 
Concentration units flagged(*) constituents are reported as curies per liter. 
Deposition rate units of flagged ("') constituents are reported as curies per month . 

WHC/(f PLANT)/8-31-92/03221 T .1 
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DOFJRL-91-61 
Draft B 

Table 4-18. Detonation of Chemicals at 200-W Ash Pit Demolition 
Site at the T Plant Aggregate Area. Page 1 of 2 

WEIGHT 

p-dioxane 3.4 kg 

tetrahydronaphthalene 3.76 kg 

tetrahydrofuran 9.08 kg 

benzene 9.47 kg 

diisopropy 1 benzene 6.06 kg 

bromobenzene 15.1 kg 

1,4-dioxane 757 g 

polyethylene glycol monoethyl ether 757 g 

1,2-bis(2-chlorethoxy)ethane 3.02 kg 

dioxane 567 g 

2-butoxyethanol 

tetrahydrofuran 6.1 kg 

triethylborane 500 g 

lithium hydride 230 g 

acrolein 400 g 

hydrazine 1 kg 

aluminum chloride 450 g 

unsymmetrical dimethyl hydrazine 10 g 

p-nitrobenzoyl chloride 100 g 

sodium peroxide 340 g 

benzene/butyl lithium solution 900 g 

hexane/benzene/butyl lithium/tetrahydrofuran 1 kg 

chromium metal powder 454 g 

toluene/ ether/benzene/ ethy lacetate 4g 

WHC/(f PLANT)/8-24-92/03221 T .1 
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DOE'RL-91-61 
Draft B 

Table 4-18. Detonation of Chemicals at 200-W Ash Pit Demolition 
Site at the T Plant Aggregate Area. Page 2 of 2 · 

CHEMICAL WEIGHT 

heptane/diethyl ether 4 kg 

ethyl ether/allyl magnesium bromide 1 kg 

benzene/ ethyl acetate/tetrahydrofuran/ ether 4 kg .. 
/toluene/hydrogen sulfide/methanol 

ethyl ether -29.7 kg 

picric acid 460 g 

isopropyl ether 1 kg 

butoxyethanol 946 g 

butyl cellosolve 89 g 

carbon trichloride 455 g 

butyl ethanol 9.46 kg 

phenylether 235 g 

Source: WHC 1991a . 

WHC/(f PLANT)/8-24-92/03221 T .1 
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DOE'RL-91-61 

Draft B 

Table 4-19. Known Contamination Sources Originating Outside 
the T Plant Aggregate Area. 

Waste Management Unit Contaminant Source & Information 

200-W Ash Pit Demolition Site a) Active site for treatment of shock sensitive of 
potentially explosive chemical wastes 

241-T Tank Farm a) Coating waste, ion exchange waste and high-level 
waste from the S Plant 

b) PNLwaste 

c) 224-U Building waste from the 241-B, -BX, -C, 
and -SX Tank Farms (Jungfleish 1983) 

d) B Plant low-level waste 

e) S Plant high-level waste 

f) 241-U Tank Farm 

241-TX Tank Farm a) Waste from S Plant 

241-TY-104 a) S Plant ion exchange waste 

b) PUREX organic wash waste 

216-T-27 Crib a) 300 Area 340 Laboratory PNL wastes 

216-T-28 Crib a) 300 Area 340 Laboratory PNL wastes 

216-T-34 Crib a) 300 Area 340 Laboratory PNL wastes 

216-T-35 Crib a) 300 Area 340 Laboratory PNL wastes 

216-T-36 Crib a) 221-U Building 

244-TX Receiver Tank a) Plutonium Finishing Plant 

UN-200-W-88 a) Uranyl nitrate trailer spill 

WHC/(TPLANT)/8-31-92/03221T.1 
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DOE/RL-91-61 
Draft B 

Table 4-20. Candidate Contaminants of Potential Concern for the 

• T Plant Aggregate Area. a1 Page 1 of 2 

RADIONUCLIDES Cerium-144* Radium-228 
Cesium-134 Rhenium-187 

Gross alpha Cesium-135 Ruthenium-103 * 
Gross beta Cesium-137 Ruthenium-106 

Chlorine-36 Samarium-151 
TRANSURANICS Chromium-51 * Scandium-46* 

Cobalt-57* Selenium-75* 
Americium-241 Cobalt-58* Selenium-79 
Americium-242 Cobalt-60 Silver-108 
Americium-242m Europium-152 Silver-1 lOm* 
Americium-243 Europium-154 Sodium-22 
Curium-242 Europium-155 Strontium-85* 
Curium-244 Francium-221 Strontium-90 
Curium-245 Francium-223* Tantalum-182* 
Einstenium-254* Gadonlinium-153 * Technetium-99 
Neptunium-237 Germanium-68* Tellurium-127* 
Neptunium-239 Gold-195* Tellurium-129m 
Plutonium Iodine-123 * Thallium-204 
Plutonium-238 Iodine-125* Thallium-207 

.,. Plutonium-239/240 Iodine-129 Thorium-227 
Plutonium-241 Iodine-131* Thorium-229 

Iron-55 Thorium-230 
URANIUM Iron-59* Thorium-231 

Krypton-85 Thorium-232 
Uranium-233 Lead-209 Thorium-233 * 

r Uranium-234 Lead 210 Thorium-234 

• Uranium-235 Lead 211 Thulium-170* 
Uranium-238 Lead-212* Tin-113* 

Lead-214 Tin-123m* 
,... FISSION PRODUCTS Manganese-54* Tin-126* J 

Molybdenum-93 Tritium 
Actinium-225 Nickel-59 Yttrium-90 
Actinium-227 Nickel 63 Zinc-65* 
Aluminium-28* Niobium-91 Zirconium-93 
Antimony-122* Niobium-93m Zirconium-95* 
Antimony-124* Niobium-94 
Antimony-125 Niobium-95* REA VY METALS 
Antimony-126 Palladium-107* 
Antimony-126m Phosphorous-32* Aluminum 
Astitine-217* Polonium-210 Arsenic 
Barium-135m* Polonium-213* Barium 
Barium-137m Polonium-214 Bismuth 
Beryllium-?* Polonium-215 Cadmium 
Beryllium-10 . Polonium-218 Cerium 
Bismuth-210 Potassium-40 Chromium 
Bismuth-211 Promethium-147 Copper 
Bismuth-213 Protactinium-231 Iron 
Bismuth-214 Protactinium-233* Lanthanum 
Cadmium-109 Protactinium-234m* Lead 
Carbon-14 Radium-223 Manganese 
Cerium-141 * Radium-225 Mercury 

Radium-226 Nickel 

• WHC/(TPLANT)/8-31-92/03221 T .1 
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DOE/RL-91-61 
Draft B 

Table 4-20. Candidate Contaminants of Potential Concern for the 

REA VY METALS (cont.) 

Selenium 
Silver 
Strontium 
Thorium 
Tin 
Titanium 
Uranium 
Vanadium 
Zinc 

OTHER INORGANICS 

Ammonium ion 
Ammonium fluoride 
Ammonium nitrate 
Ammonium oxalate 
Asbestos 
Barium nitrate 
Bismuth phosphate 
Boric acid 
Boron 
Calcium 
Carbonate 
Ceric Iodate 
Chloride 
Chloroplatinic acid 
Chromus sulfate 
Cyanide 
Ferric cyanide 
Fluoride 
Hydrobromic acid 
Hydrochloric acid 
Hydrofluoric acid 
Hydroiodic acid 
Hydroxide 
Lanthanum fluoride 
Lithium 

T Plant Aggregate Area. a1 Page 2 of 2 

OTHER INORGANICS (cont.) 

Magnesium 
Molybdate - Citrate reagent 
Nitrate 
Nitric acid 
Nitrite 
Oxalic acid 
Phosphate 
Phosphoric acid 
Phosphorous pentoxide 
Potassium 
Potassium carbonate 
Potassium fluoride 
Potassium hydroxide 
Potassium permanganate 
Silica 
Silicon 
Sodium 
Sodium fluoride 
Sodium hydroxide 
Sodium nitrate 
Sulfamic acid 
Sulfate 
Sulfuric acid 
Uranium oxide 
Uranyl nitrate hexahydrate 
Zirconium oxide 

VOLATILE ORGANICS 

Acetone 
Butyl Alcohol 
Carbon tetrachloride 
Chloroform 
Decane 
Ethyl ether 
Methylene chloride 
MIBK ("Hexane") 
Toluene 

SEMIVOLATILE ORGANICS 

Citrate 
Dibutyl phosphate 
Ethanol 
Ethylene diamine tetraacetate 

(EDTA) 
Gylcolate 
Kerosene 
Monobutyl phosphate 
N-(2-hydroxyethyl) 

ethylenediaminetriacetate 
(HEDTA) 

Oxalate 
Paraffin hydrocarbons 
Tributyl phosphate 
l, 1, 1-Trichloroethane 

a/ Candidate chemicals of concern are those that were reported in waste management unit inventories, detected 
at elevated levels in environmental media within the aggregate area, or are expected to occur based on 
historical association with waste processes. 

* The radionuclide has a half-life of < 1 year and if it is a daughter product, the parent has a half-life of < 1 
year, or the buildup of the short-lived daughter would result in an activity of < 1 % of the parent radionuclide's 
initial activity . 

WHC/(f PLANT)/8-31-92/03221 T .1 
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Table 4-21. Summary of Known and Suspected Contamination Types at Each Waste Management Unit 
and Unplanned Release Site. Page 1 of 11 

Waste Management Unit or Fission Heavy Other Semi-
Unplanned Release TR.U Products Uranium Metals Inorganics Volatiles volatiles 

! ll : ::::::i :i:i:i::: :I::::::::i::::::::iiiii:::::: : : l : l:::=: ): ::: 
241-T-101 Single-Shell Tank K K K s K s K 

241-T-102 Single-Shell Tank K K K s K s K 

241-T-103 Single-Shell Tank K K K s K s K 
(UPR 200-W-147) 

241-T-104 Single-Shell Tank K K K s K s s 

241-T-105 Single-Shell Tank K K K s K s s 

241-T-106 Single-Shell Tank K K K s K s K 
(UPR-200-W-148) 

241-T-107 Single-Shell Tank K K K s K s K 

241-T-108 Single-Shell Tank K K K s K s K 

241-T-109 Single-Shell Tank K K K s K s K 

241-T-110 Single-Shell Tank K K K s K s s 

241-T-111 Single-Shell Tank K K K s K s s 

241-T-112 Single-Shell Tank K K K s K s s 

241-T-201 Single-Shell Tank s s s s s s s 
(224-U Bldg. Waste) 

241-T-202 Single-Shell Tank s s s s s s s 
(224-U Bldg. Waste) 

WHCff PLANT /8-31-92/03221 T .2 
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Table 4-21. Summary of Known and Suspected Contamination Types at Each Waste Management Unit 
and Unplanned Release Site. Page 2 of 11 

Waste Management Unit or Fission Heavy Other Semi-
Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles 

241-T-203 Single-Shell Tanlc K s s s s s s 
(224-U Bldg. Waste) 

241-T-204 Single-Shell Tanlc s s s s s s s 
(224-U Bldg. Waste) 

241-TX-101 Single-Shell Tanlc K K K s K s K 

241-TX-102 Single-Shell Tanlc K K K s K s s I 

24 l -TX-103 Single-Shell Tanlc K K K s K s K I 

241-TX-104 Single-Shell Tanlc K K K s K s K 

241-TX-105 Single-Shell Tanlc K K K s K s s 

241-TX-106 Single-Shell Tanlc K K K s K s K 

241-TX-107 Single-Shell Tanlc K K K s K s s 
(UPR-200-W-149) 

241-TX-108 Single-Shell Tanlc K K K s K s K 

241-TX-109 Single-Shell Tanlc K K K s K s s 

241-TX-110 Single-Shell Tanlc K K K s K s s 

241-TX-111 Single-Shell Tank K K K s K s K 

241-TX-112 Single-Shell Tank K K K s K s s 

241-TX-113 Single-Shell Tank K K K s K s s 
(UPR-200-W-129) 

241-TX-114 Single-Shell Tank K K K s K s s 

WHCffPLANT/8-31-92/03221T.2 
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Table 4-21. Summary of Known and Suspected Contamination Types at Each Waste Management Unit 

and Unplanned Release Site. Page 3 of 11 

Waste Management Unit or Fission Heavy Other Semi-
Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles 

241-TX-115 Single-Shell Tank K K K s K s K 

241-TX-116 Single-Shell Tank K K K s K s s 
241-TX-117 Single-Shell Tank K K K s K s s 
241-TX-118 Single-Shell Tank K K K s K s K 

241-TY-101 Single-Shell Tank K K K s K K K 

241-TY-102 Single-Shell Tank K K K s K s s 

241-TY-103 Single-Shell TanJc K K K s K s K 
(UPR-200-W-150) 

241-TY-104 Single-Shell Tank K K K s K K K 
(UPR-200-W-151) 

241-TY-105 Single-Shell Tank K K K s K s K 
(UPR-200-W-152) 

.I 

241-TY-106 Single-Shell Tank K K K s K s K 
(UPR-200-W-153) 

241-T-361 Settling Tank s s s s s s s 
(overflow to 216-T-3) I 
241-T-301 Catch Tank -- -- -- -- -- - -- I 

241-T-302 Catch Tank -- - -- -- -- -- --

241-TX-302A Catch Tank -- -- -- -- -- -- --
241-TX-302B Catch Tank -- -- -- - -- -- --
(UPR-200-W-131) 

WHCffPLANT/8-31-92/03221T.2 
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Table 4-21. Summary of Known and Suspected Contamination Types at Each Waste Management Unit 

and Unplanned Release Site. Page 4 of 11 

Waste Management Unit or Fission Heavy Other Semi-
Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles 

241-TX-302C Catch Tank -- -- -- -- -- -- --
(UPR-200-W-21/160) 

244-TX Receiver Tank -- -- -- -- -- -- --

244-TXR Vault -- -- -- -- -- -- --
241-TY-302A Catch Tank s s s -- s -- s 

241-TY-3028 Catch Tank -- -- -- -- -- -- --
,,,•.•c.,. 

'n ~~·. n~n ,, .. l"'.11'-f.,'{VI 
.::'.'".0.::- .-:-'.' _':". :::.' .·. :·-:.::::""'."' :-·-: . · .. ]: i i : i)] ] :f ::: Jf fl 

216-T-6 Crib K K K -- K -- s 

216-T-7TF Crib and Tile Field K K K -- K -- s 

216-T-8 Crib K K K -- K -- --
216-T-18 Crib K K K -- K -- K 

216-T-19TF Crib and Tile Field K K K -- K -- s 

216-T-26 Crib K K K -- K -- K 

216-T-27 Crib K K K -- K -- --
216-T-28 Crib K K K -- K -- --
216-T-29 Crib -- -- -- -- K -- --

216-T-31 French Drain -- -- -- -- -- -- --
216-T-32 Crib K K K -- K -- s 

216-T-33 Crib K K K -- K -- --

WHCff PLANT /8-31-92/03221 T .2 
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Table 4-21. Summary of Known and Suspected Contamination Types at Each Waste Management Unit 

Waste Management Unit or 
Unplanned Release 

216-T-34 Crib 

216-T-35 Crib 

216-T-36 Crib 

216-W-LWC Crib 

216-T-4A Pond 

216-T-4B Pond 

216-T-1 Ditch 

216-T-4-lD Ditch 

216-T-4-2 Ditch 

200-W Powerhouse Pond 

216-T-5 Trench 

216-T-9 Trench 

216-T-10 Trench 

216-T-11 Trench 

WHC/TPLANT/8-31-92/03221T.2 

TRU 

K 

K 

K 

K 

s 

K 

K 

K 

K 

K 

and Unplanned Release Site. Page 5 of 11 

Fission 
Products Uranium 

K K 

K K 

K K 

K K 

s s 

K K 

K 

K K 

K K 

K K 

Heavy Other 
Metals Inorganics 

K 

K 

K 

s 

s K 

K 

Volatiles 

s 

Semi­
volatiles 

s 

s 

8 
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Table 4-21. Summary of Known and Suspected Contamination Types at Each Waste Management Unit 
and Unplanned Release Site. Page 6 of 11 

Waste Management Unit or Fission Heavy Other Semi-
Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles 

216-T-12 Trench K K K -- K -- s 

216-T-13 Trench -- -- -- -- -- -- --
216-T-14 Trench K K K -- K -- s 
216-T-15 Trench K K K -- K -- s 
216-T-16 Trench K K K -- K -- s 

216-T-17 Trench K K K -- K -- s 
216-T-20 Trench -- K K -- K -- --
216-T-21 Trench K K K -- K -- s 

216-T-22 Trench K K K, -- K -- s 

216-T-23 Trench K K K -- K -- s 

216-T-24 Trench K K K -- K -- s 

216-T-25 Trench K K K -- K -- s 

-2607-Wl Septic TanJc -- - -- -- -- -- --
2607-W2 Septic TanJc -- - -- -- -- -- -
2607-W3 Septic TanJc -- s -- -- -- -- --
2607-W4 Septic TanJc -- - -- -- -- -- --
2607-WT Septic TanJc -- - -- -- - -- --

WHCffPLANT/8-31-92/03221T.2 



.i,. 
~ 

I 
N -(JQ 

2 -~ 7 

Table 4-21. Summary of Known and Suspected Contamination Types at Each Waste Management Unit 

Waste Management Unit or 
Unplanned Release 

2607-WTX Septic Tanlc 

241-T-151 Diversion Box (UPRs) 

241-T-152 Diversion Box (UPRs) 

241-T-153 Diversion Box 
(no reported leaks) 

241-T-252 Diversion Box 
(no reported leaks) 

241-TR-152 Diversion Box 

241-TR-153 Diversion Box 

241-TX-152 Diversion Box 
(no reported leaks) 

241-TX-153 Diversion Box 
(UPR-200-W-126) 

241-TX-154 Diversion Box 
(UN-200-W-38,UPR-200-W21/60) 

241-TX-155 Diversion Box 
(UPR-200-W-5 & UPR-200-W-28) 

241-TXR Diversion Box 
(no reported leaks) 

WHC/f PLANT /8-31-92/03221 T .2 
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Fission 
Products 

s 

K 

K 

K 

Uranium 

s 

K 

K 

s 

Heavy 
Metals 

s 

Other 
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K 

K 

K 

K 

Volatiles 
Semi­

volatiles 

s 

K 

s 

s 
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Table 4-21. Summary of Known and Suspected Contamination Types at Each Waste Management Unit 
and Unplanned Release Site. Page 8 of 11 

Waste Management Unit or Fission Heavy Other Semi-
Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles 

241-TXR-152 Diversion Box 
(no reported leaks) 

241-TXR-153 Diversion Box 
(no reported leaks) 

241-TY-153 Diversion Box s s s s s 
(no reported leaks) 

242-T-151 Diversion Box 
(no reported leaks) 

8 
it!! ~ 

~ ~ 
I 

N t,j \0 -::,-- -I O'I 

200-W Ash Disposal Basin s s -s s 

200-W Ash Pit Demolition Site 

200-W Burning Pit s s s s s s s 
(UPR 200-W-37/70, UN-200-W-8) 

200-W Powerhouse Ash Pit 

218-W-8 Burial Ground K K K 

UN-200-W-2 s s s s s 
UN-200-W-3 s s s s s s s 

WHCff PLANT /8-31-92/03221 T .2 
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Table 4-21. Summary of Known and Suspected Contamination Types at Each Waste Management Unit 
and Unplanned Release Site. Page 9 of 11 

Waste Management Unit or Fission Heavy Other Semi-
Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles 

UN-200-W-4 s s s s s s s 

UN-200-W-7 (241-T-151/152) s s s -- K - s 

UN-200-W-8 (200-W Burning Pit) -- K -- -- s - --
UN-200-W-14 s s s -- s - s 

UN-200-W-17 s K s -- s -- s 

UN-200-W-27 s s s -- s - s 

UN-200-W-29 (241-TX-153) K K K -- s - s 

UN-200-W-38 (241-TX-154) s s s s s -- s 

Un-200-W-40 s s s s s -- s 

UN-200-W-58 s s s -- s - -

UN-200-W-62 (241-TX-153) s K s -- s - K 

UN-200-W-63 (241-TX-153) -- K -- - -- -- --
UN-200-W-64 (241-TX-153) -- K -- - -- - --
UN-200-W-65 s s s -- -- - --
UN-200-W-67 s K s -- s -- --
UN-200-W-73 s K s -- s - --
UN-200-W-76 (241-TX-155) -- K -- -- s - s 

UN-200-W-77 K -- -- -- s -- s 

WHCff PLANT /8-31-92/03221 T .2 
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Table 4-21. Summary of Known and Suspected Contamination Types at Each Waste Management Unit 

and Unplanned Release Site. Page 10 of 11 

Waste Management Unit or Fission Heavy Other Semi-
Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles 

UN-200-W-85 s s s -- - -- -
UN-200-W-88 s s s -- K -- --
UN-200-W-97 (241-TX-153) s K s -- K -- s 

UN-200-W-98 -- K -- -- K -- s 

UN-200-W-99 (241-TX-153) -- K -- -- s -- -
UN-200-W-100 s K s -- K -- s 

UN-200-W-102 K -- -- -- - -- -
UN-200-W-113 (241-TX-155) s s s -- s -- s 

UN-200-W-135 (241-TX-155) -- K -- -- s -- s 

UPR-200-W-5 (241-TX-155) s s s -- s -- s 

UPR-200-W-12 s K s -- K -- s 

UPR-200-W-21 (241-TX-302C Catch s s s -- s -- s 
Tank) 

UPR-200-W-28 (241-TX-155) s s s -- s -- s 

UPR-200-W-37 (200-W Burning Pit) -- -- -- -- -- -- --
UPR-200-W-70 s s s s s s s 

UPR-200-W-126 (241-TX-153) s s s -- K -- --
UPR-200-W-129 (241-TX-113) K K K -- K -- s 

WHC/fPLANT/8-31-92/03221T.2 
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Table 4-21. Summary of Known and Suspected Contamination Types at Each Waste Management Unit 
and Unplanned Release Site. Page 11 of 11 

Waste Management Unit or Fission Heavy Other Semi-
Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles 

UPR-200-W-131 (241-TX-302B Catch s s s -- K -- s 
Taruc)) 

UPR-200-W-147 (241-T-103) K K K s K s K 

UPR-200-W-148 (241-T-106) K K K s K s K 

UPR-200-W-149 (241-TX-107) K K K -- K -- s 
UPR-200-W-150 (241-TY-103) K K K -- K -- K 

UPR-200-W-151 (241-TY-104) K K K -- K K K 

UPR-200-W-152 (241-TY-105) K K K - K -- K 

UPR-200-W-153 (241-TY-106) s s s -- -- -- K 

UPR-200-W-160 (241-TX-302C Catch K K K -- K -- s 
Tanlc) 

K = Known contamination (contaminants identified from inventory or sampling data). 
S = Suspected contamination (contaminants that could occur at a site). Evidence includes process data, historical records and chemical associations. 

WHCffPLANT/8-31-92/03221T.2 
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Table 4-22. Contaminants of Potential Concern for the T Plant Aggregate Area. 

RADIONUCLIDES FISSION PRODUCTS OTHER INORGANICS 
(cont.) 

Gross alpha Ammonia 
Gross beta Lead-209 . Boron 

Lead 211 Cyanide 
TRANSURANICS Lead-212 Fluoride 

Lead-214 Nitrate 
Americium-241 Nickel-59 
Americium-242 Niobium-93m VOLATILE ORGANICS 
Americium-242m Polonium-214 
Americium-243 Polonium-215 Acetone 
Curium-242 Polonium-218 Carbon tetrachloride 
Curium-244 Potassium-40 Chloroform 
Curium-245 Protactinium-231 Methylene chloride 
Neptunium-237 Protactinium-234m MIBK 
Neptunium-239 Radium-225 Toluene 
Plutonium-238 Radium-226 1, 1, 1-Trichloroethane 
Plutonium-239 Ruthenium-106 
Plutonium-240 Samarium-151 SEMIVOLATILE 
Plutonium-241 Selenium-79 ORGANICS 

Sodium-22 
URANIUM Strontium-90 Kerosene 

Technetium-99 Tributyl phosphate 
Uranium-233 Thallium-207 
Uranium-234 Thorium-227 
Uranium-235 Thorium-229 
Uranium-238 Thorium-230 

Thorium-231 
FISSION PRODUCTS Tritium 

Yttrium-90 
Actinium-225 Zirconium-93 
Actinium-227 
Antimony-126 HEAVY METALS 
Antimony-126m 
Bismuth-210 Arsenic 
Bismuth-211 Barium 
Bismuth-213 Cadmium 
Bismuth-214 Chromium 
Carbon-14 Copper 
Cesium-134 Iron 
Cesium-137 Lead 
Cobalt-60 Manganese 
Europium-152 Mercury 
Europium-154 Nickel 
Europium-155 Selenium 
Francium-221 Silver 
Iodine-129 Titanium 

Vanadium 

WHCff PLANT /8-31-92/03221 T .2 
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Element 
or 

Chemical 

Actinium 

Americium 

Antimony 

Arsenic 

Barium 

Bismuth 

Boron 

Cadmium 

Carbon (14C) 

Cesium 

Chromium 

Cobalt 

Copper 

Curium 

Cyanide 

Europium 

Fluoride 

Francium 

Iodine 

Iron 

Lead 

Manganese 

Mercury 

Neptunium 

Nickel 

Niobium 

Nitrate/nitric acid 

DOFlRL-91-61 
Draft B 

Table 4-23. Soil-Water Distribution Coefficient Kd 
for Radionuclidesa/ and Inorganics of Concern 

at T Plant Waste Management Units. 

MEPAS Default 

K.i 
Recommended Kd Conservative pH 6-9°1 

for Hanford Site Default K.ib/ (Strenge and 
(Seme and Wood 1990) (Seme and Wood 1990) Peterson 1989) 

in mLJg in mLJg in mLJg 

- - 228 

2 
100 - 1000 100 82 

(<l@pHl-3) 

- - 2 

- 0 S.86 

- so 530 

- 20 -
- - 0.19 

- 15 14.9 

- - 0 

200 - 1,000 so 51 
l - 200 (acidic waste) 

- 0 16.8 

500- 2000 10 1.9 

- 15 41.9 

100- >2,000 100 82 

- - -

- - 228 

- - 0 

- - -
<l 0 0 

- 20 15 

- 30 234 

- 20 16.S 

- - 322 

< 1-S 3 3 

- 15 12.2 

- - so 

- - 0 

WHCff PLANT /8-31-92/03221 T .2 
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Mobility Class 

low 

low 

high 

moderate 

moderate 

moderate 

high 

moderate 

high 

low 

moderate 

low 

moderate 

low 

unknown 

low 

high 

unknown 

high 

moderate 

moderate 

moderate 

low 

high 

moderate 

moderate 

high 
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Element 
or 

Chemical 

Plutonium 

Polonium 

Protactinium 

Radium 

Ruthenium 

Samarium 

Selenium 

Silver 

Sodium 

Strontium 

Technetium 

Thallium 

Thorium 

Titanium 

Tritium 

Uranium 

Vanadium 

Yttrium 

Zinc 

Zirconium 

DOFJRL-91-61 
Draft B 

Table 4-23. Soil-Water Distribution Coefficient Kd 
for Radionuclidesa/ and Inorganics of Concern 

at T Plant Waste Management Units. 

MEPAS Default 
K,i 

Recommended Kd ColllCrvative pH 6-9c/ 
for Hanford Site Default K,ib/ (Strenge and 

(Seme and Wood 1990) (Seme and Wood 1990) Peterson 1989) 
in mUg in mUg in mLJg 

100 - 1,000 100 10 
< lat pH l - 3 

- - S.9 

- - 0 

- 20 24.3 

20- 700 - 274 
( <2 at > 1 M nitrate) 

- - 228 

- 0 5.91 

- 20 0.4 

- 3 0 

S - 100 10 24.3 
3 - S (acidic conditions) 

200 - 500 (w/phoaphate or 
oxalate) 

0 - 1 0 3 

- - 0 

- so 100 

- - -
0 0 0 

- 0 0 

- - so 

- - 278 

- 15 12.7 

- 30 so 

a/ Radionuclides with half-lives of greater than 3 months. 

Page 2 of 2 

Mobility Class 

low 

high 

high 

moderate 

moderate 

low 

moderate 

moderate 

high 

moderate 

high 

high 

moderate 

unknown 

high 

high 

moderate 

low 

moderate 

moderate 

b/ Average Kn5 for low salt and organic solutions with neutral pH. 
c/ Default values for pH 6-9 and soil content of [clay + organic matter + metal oxyhydroxides] 

< 10% (Strenge and Peterson 1989). 
MEP AS = Multimedia Environmental Pollution Assessment System, a computerired waste management unit 

evaluation system. 
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Table 4-24. Physical/Chemical Properties of Organic Contaminants of Concern for T Plant Aggregate Waste 
Management Units. 

Molecular Water 
Compound Weight Solu~ility 

(g/mole) (mg/L) 

Acetone 58.0 miscible 

Carbon tetrachloride 154.0 758 

Chloroform (trichloromethane) 119 8,200 

Kerosenea/ 142.2 32 

Methylene chloride 84.9 20,000 

Methyl isobutyl ketone (MIBK) 100.16 19,000 

Toluene 92.2 1,55otJI 

Tributyl phosphate 266.3 280 

1 1 I-Trichloroethane 133.41 1 500 

Source: Strenge and Peterson 1989, except as noted in footnotes below. 

a/ Kerosene properties are represented by 2-methyl napthalene. 

b/ Value from Mackay and Shiu 1981. 

WHCffPLANT/8-31 -92/03221T.2 

Vapor Henry's Law Soil/Organic Matter 
Pressure Constant Partition Coef. Koc 
(mm Hg) (atm-m3/mo) (ml/g) 

270 2.1 X 10-5 2.2 

90 2.4 X 10-2 110 

150 2.9 X 10-3 31 

0.045 2.9 X to-4 4,500 

360 2 X 10-3 8.8 

6 4.2 X 10-5 19 

28.4 6.4 X 10-3 300 

15 1.9 X 10-2 6,000 

120 1.4 X 10-2 150 
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Table 4-25. Radiological Properties of Candidate Radionuclides of 
Potential Concern in T Plant Aggregate Area Waste 

Management Units. Page 1 of 2 
Specific Activity81 Principal Radiation 

Radionuclide Half-Life in Ci/g ofConcembl 
225Ac 10 day 5.8 X 104 a 
227Ac 21.8 yr 7.2 X 101 {3, a 
241Am 432 yr 3.4 X lOO a 
242Am 16 h 8.1 X 1<>5 {3 
242mAm 152 yr 9.7 X lOO a 
243Am 7,380 yr 2.0 X 10-l a 
210Bi 5.01 day 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 lOO {3 
242cm 163.2 day 3.3 X la3 a 
244cm 18.1 yr 8.1 X 101 a 
245cm 8,500 yr 1.7 X 10-l a , 'Y 
60co 5.3 yr 1.lxla3 'Y 
134cs 2.06 yr 1.3 X la3 'Y 
137cs 30 yr 8.7 X 101 'Y cl 

1s2Eu 13.3 yr 7.7 X 102 {3 , 'Y cl 

154Eu 8.8 yr 2.7 X la2 {3, 'Y cl 

155Eu 4.96 yr 4.6 X 102 /3 
3H 12.3 yr 9.7 X la3 /3 
1291 1.6 x107 yr 1.7 X 10-4 /3 
22Na 2.6 yr 6.3 X la3 {3 , 'Y cl 

59Ni 75,000 yr 7.6 X 104 'Y cl 

237Np 2.14x 106 yr 7.0x 104 a, 'Y 
239Np 2.35 day 2.3 X 1<>5 /3 
231pa 32,800 yr 4.7 X 10-2 a 
209pb 3.25 h 4.5 X 106 /3 
211pb 36.1 min 2.5 X 107 {3 
212Pb 10.6 h 1.4 X 106 {3, 'Y cl 

214pb 26.8 min 3.3 X 107 {3, 'Y cl 
214p0 6 X 10-S sec 8.8 X 1014 a 
215p0 7.8 X 10-4 sec 2.9 X 1013 a 
218p0 3.05 min 2.8 X 108 a 
238Pu 87.7 yr 1.7 X 101 a 
239Pu 24,400 yr 6.2 X 10-2 a 
2~ 6,560 yr 2.3 X 10-l a 
241Pu 14.4 yr 1.0 X la2 /3 
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Table 4-25. Radiological Properties of Candidate Radionuclides of 
Potential Concern in T Plant Aggregate Area Waste 

Management Units. Page 2 of 2 
Specific Activity•' Principal Radiation 

Radionuclide Half-Life in Ci/g of Concemb/ 
225Ra 14.8 day 3.9 X 104 {3 
226Ra 1,600 yr • 9.9 X 10-l a 
106Ru 1.0 yr 3.4 X 1<>3 {3, 'Y cl 

79se <65,000 yr 7.0 X 10-2 {3 
15lsm 90 yr 2.6 X 101 (3 
90sr 28.5 yr 1.4 X 102 {3 
99Tc 213,000 yr 1.7 X 10-2 {3 
221Th 18.7 day 3.1 X 104 a 
229Th 7,340 yr 2.1 X 10-l a 
23°To 77,000 yr 2.1 X 10-2 a 
231Th 25.5 h 5.3 X la5 (3 
233u 159,000 yr 9.7 X 10-3 a 
234u 244,500 yr 6.2 X 10-3 a 
235U 7.0 x108 yr 2.2 X 10-6 a, 'Y 
23su 4.5 x109 yr 3.4 X 10-? a 
90y 6.41 h 5.4 X la5 (3 

a/ Calculated from half-life and atomic weight. 
bl a - alpha decay; (3 - negative beta decay; -y - release of gamma rays. 
c/ Daughter radiation. 
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Table 4-26. Comparison of Radionuclide Relative Risks for Radionuclides of Concern 
t th T Pl t A t A P 1 f 3 a e an ggrega e rea. age 0 

Soil External 
Air Drinking Water Ingestion Exposure 

Unit Riskb/ Unit Riske/ in Unit Riskd/ Unit Riske/ 
Radionuclide Half-Life in (pCi/m3t 1 (pCi/Lt1 in (pCi/gt1 in (pCi/gt1 

225Ac 10 day 1.2 X 10-3 8.7 X 10-7 4.6 X 10-8 9.4 X 10-6 

227Ac 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 h na na na na 

242mAm 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°J3i 5.01 day 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-lO 3.2 X 10-ll 2.8 X 10-5 

213Bi 45.6 min 1.6 X 10-7 1.2 X 10-8 6.2 X 10-lO 8.1 X 10-5 

214Bi 19.9 min 1.1 X 10-6 7.2 X 10-9 3.8 X 10-lO 8.0 X 104 

14c 5,730 yr 3.2 X 10-9 4.7 X 10-8 2.5 X 10-9 0 

242cm 163 .2 day 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 10-8 1.3 X 10-3 

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 10-8 0 
(3.4 x 104 l 

152Eu 13.3 yr 6.1 X 10-3 1.1 X 10-7 5.7 X 10-9 6.3 X 10-4 

154eu 8.8 yr 7.2 X 10-5 1.5 X 10-7 8.1 X 10-9 6.8 X 10-4 

155eu 4.96 yr na na na 

3H 12.3 yr 4.0 X 10-8 2.8 X 10-9 1.5 X 10-lO 0 

1291 1.6 x107 yr 6.1 X 10-S 9.6 X 10-6 5.1 X 10-7 1.5 X 10-S 

22Na 2 .6 yr na na na na 

59Ni 75,000 yr 3.5 X 10-7 4.4 X 10-9 2 .3 X 10-lO 3.4 X 10-7 

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-S 

239Np 2.35 day 7.7 X 10-7 4.8 X 10-8 2.5 X 10-9 1.1 X 10-4 

231pa 32,800 yr 2.0 X 10-2 9.7 X 10-6 5.1 X 10-7 2 .0 X 10-S 
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Table 4-26. Comparison of Radionuclide Relative Risks for Radionuclides of Concern 
=--at th T Pl A A P 2 f 3 e ant ggregate rea. age 0 

~-

Soil External 
Air Drinking Water Ingestion Exposure 

Unit Riskb/ Unit Riske/ in Unit Riskd/ Unit Riske/ 
Radionuclide Half-Life in (pCi/m3r 1 (pCi!Lr1 in (pCi/gr1 in (pCi/gr1 

209Pb 3.25 h 3.6 X 10"8 4.3 X 10"9 2.3 X l0· lO 0 

210p\, 22.3 yr 8.7 X 10-4 3.4 X 10"5 1.8 X 10-6 1.8 X 10-6 

211Pb 36.1 min 1.5 X 10-6 9 .2 X 10·9 4.9 X l0·lO 2.9 X 10"5 

212Pb 10. h 2.4 X 10"5 3 .7 X 10"7 1:9 X 10·8 9 .2 X 10"5 

214Pb 26.8 min 1.5 X 10-6 9.2 X 10"9 4.9 X 10-lO 1.5 X 104 

214p0 6 x 10·5 sec 1.4 X t0·13 5.1 X 10"16 2.7 X 10"17 4.7 X 10"8 

215p0 7 .8 x 104 sec 2 .9 X 10-12 1.4 X 10"14 7.6 X 10"16 8.7 X 10"8 

218p0 3 .05 min 3 .0 X 10"7 1.4 X 10"9 7 .6 X 10-ll 0 

238Pu 87.7 yr 2 .1 X 10"2 1.4 X 10·5 7 .6 X 10"7 5.9 X 10"7 

239Pu 24 ,400 yr 2 .6 X 10·2 1.6 X 10"5 8.4 X 10·8 2 .6 X 10"7 

24°Pu 6,560 yr 2 .1 X 10·2 1.6 X 10·5 8.4 X 10·8 5.9 X 10"7 

241Pu 14.4 yr 1.5 X 10-4 2 .5 X 10·7 1.3 X 10"8 0 

225Ra 14.8 day 8.2 X 10-4 3 .4 X 10-6 1.8 X 10"7 8.0 X 10-6 

226Ra 1,600 yr 1.5 X 10"3 6.1 X 10-6 3.2 X 10"7 4.1 X 10-6 

228Ra 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 10"7 2.6 X 10"8 0 

79se <65,000 yr na na na na 

151Sm 90 yr na na na na 

90Sr 28.5 yr 2.8 X 10·5 1.7 X 10-6 8.9 X 10·8 0 

99-rc 213 ,000 yr 4.2 X 10-6 6 .6 X 10"8 3.5 X 10·9 0 

227Tb 18.72 day 2.5 X 10·3 2.5 X 10·7 1.3 X 10"8 6 .6 X 10-6 

2291-h 7,340 yr 3 .9 X 10"2 2.0 X 10-6 1.1 X 10"7 5 .8 X 10"5 

23°To 77,000 yr 1.6 X 10"2 1.2 X 10-6 6.5 X 10·8 5.9 X 10"7 

231Tb 25.5 h 2.5 X 10·7 2.0 X 10·8 1.1 X 10"9 1.1 X 10·5 

233u 159,000 yr 1.4 X 10·2 7 .2 X 10-6 3 .8 X 10"7 3 .2 X 10"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 108 yr 1.3 X 10"2 6 .6 X 10-6 3.5 X 10"7 9 .7 X 10-S 
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Table 4-26. Comparison of Radionuclide Relative Risks for Radionuclides of Concern 
at the T Plant A gre ate Area. Pa e 3 of 3 

Soil External 
Air Drinking Water Ingestion Exposure 

Unit Riskb/ Unit Riske/ in Unit Riskd/ Unit Riske/ 
Radionuclide Half-Life in (pCi/m3rl (pCi/Lr1 in (pCi/gr1 in (pCi/gr1 

23Su 

90y 

a/ 

bl 

cl 

di 

el 

fl 

4.5 X 109 yr 1.2 X 10"2 6.6 X 10-6 3.5 X 10-7 4.5 X 10-7 

64.1 h 2.8 X 10-6 1.6 X 10-7 8.6 X 10-9 0 

Calculated from half-life and atomic weight. -
Excess cancer risk associated with lifetime exposure to 1 pCi/m3 (10-12 curies) per day in air 
(EPA 1991b). 
Excess cancer risk associated with lifetime exposure to 1 pCi (10-12 curies) per day in 
drinking water (EPA 1991b). 
Excess cancer risk associated with lifetime exposure to 1 pCi/g (10-12 curies/g) per day in 
soil (EPA 1991b). 
Excess cancer risk associated with lifetime exposure to surface soils containing 1 pCi/g of 
gamma-emitting radionuclides ~PA 1991b). 
External radiation risk from 13 mBa, a short-lived decay product of 137Cs. 

NA No information available. 
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Table 4-27. Potential Chronic Human Health Effects of Chemicals 
~ 

Detected or Disposed of at T Plant Aggregate Area. Page 1 of 2 

Tumor Site 
Inhalation Route; 

Oral Route Non-carcinogenic 
[Weight of Evidence Chronic Health Effects 

Chemical Group•1] 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 1991b 

Fluoride NA; dental flurosis at high levels EPA 1991a 

Iron 

Lead [B2]b/; [B2] central nervous slstem (CNS) EPA 1991a 
effects 1; 

CNS effects 

Magnesium 

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 4-27. Potential Chronic Human Health Effects of Chemicals 
D ed D. ed f T Pl 

~ 

et€Ct or 1spos 0 at ant Aggregate Area. Page 2 of 

Tumor Site 
Inhalation Route; 

Oral Route Non-carcinogenic 
[Weight of Evidence Chronic Health Effects 

Chemical Group•'] Inhalation Route; Oral Route Reference 

Sodium 

Sulfate 

Uranium (soluble NA; body weight loss, EPA 1991a 
salts) nephrotoxicity 

Zinc NA; anemia EPA 1991b 

ORGANIC 
CHEMICALS 

Chloroform liver; kidney [B2] NA; liver lesions EPA 1991b 

Methylene chloride lung, liver [B2]; NA; liver toxicity EPA 1991a 
liver [B2] 

Toluene CNS effects, eye irritation; EPA 1991a 
change in liver and kidney weights 

Tributyl phosphate respiratory irritant; kidney damage NIOSH 1987 

1, 1, I -Trichloroethane liver toxicity; liver toxicity EPA 1991b 

a/ 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 Qimited evidence of 
carcinogenicity in animals and inadequate or lack of human data); D - Not classifiable as to 
human carcinogenicity (inadequate or no evidence). 

bl Lead is considered by EPA to have both neurotoxic and carcinogenic effects; however, no 
toxicity criteria are available for lead at the present time. 

c/ 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 HEALTH AND ENVIRONMENTAL CONCERNS 

This preliminary qualitative evaluation of potential human health and environmental 
concerns is intended to provide input to the T Plant Aggregate Area waste management unit 
recommendation process (Section 9. 0). This process requires consideration of immediate and 
long-term impacts to human health and the environment. As discussed in Section 4.2, 
existing T Plant Aggregate Area and waste management unit data are not adequate to support 
an evaluation of potential impacts on the environment. Although ecological impacts are an 
integral part of the complete assessment of aggregate area and waste unit potential risks, they 
cannot be evaluated further at this time. Ecological risk assessment is included in the listing 
of data uses presented in Section 8.0 with the associated data needs identified as a data gap to 
be addressed in future investigations. The approach that has been taken to identify potential 
he&:lth 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 T 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 4-19. 
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 T Plant 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 froin those waste management units, and the physical and 
institutional controls affecting site 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 T Plant waste management units are 
identified using the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) Hazard Ranking System (HRS), modified Hazard 
Ranking System (mHRS), surface radiation survey data, and by Westinghouse 
Hanford Company (Westinghouse Hanford) Environmental Protection Group 
scoring. Other indicators of relative hazard, such as rate of release of 
contaminants and irreversible results of continuing residence of contaminants, 
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were not used because they generally require unit-specific data that 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 site is considered a "high" priority. In the data evaluation process 
presented in Section 9.0, "high" priority sites are evaluated for the potential implementation 
of an interim remedial measure (IRM). "Low" priority sites are evaluated to determine what 
type of additional investigation is necessary to establish a final remedy. Further detail is 
presented in Section 9. 0. 

The data used for this evaluation are presented in the earlier sections of this report. 
The types of data that have been assessed include site histories and physical descriptions 
(Section 2.0), descriptions of the physical environment of the 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 gµ~~iJ.:Jj applicable or relevant and appropriate requirements 
(ARARs) (Section 6.0) . ...................... .. 

5.1 CONCEPTUAL FRAMEWORK FOR RISK-BASED SCREENING 

The range of potential human health and environmental exposure pathways at the 
T Plant Aggregate Area was summarized in Section 4.2. In Section 4.2~ the role of biota in 
transporting contaminants through the environment is also discussed, and biota are included 
as receptors in the conceptual model. However, the assessment of potential ecological risks 
associated with biota exposure to T Plant Aggregate Area contaminants is currently 
constrained by the lack of data. This gap in the T Plant Aggregate Area data is discussed in 
Section 8.2.3. As a result, the risk-based screening of waste management unit priorities 
discussed in this section is by necessity limited to potential human health risks. 

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 the existence 
of a particular pathway is dependent upon the physical and institutional controls affecting site 
access and use. In the absence of site access controls and other land use restrictions, the 
identified potential exposure pathways could all occur. For example, it could be 
hypothesized that an individual could establish a residence within the boundaries of the 
T Plant Aggregate Area, disrupt the soil surface and contact buried contamination, and drill a 
well and withdraw contaminated groundwater for drinking water and crop irrigation. 
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However, within the five- to ten-year period of interest associated with identification and 
prioritization of remedial actions within the T Plant Aggregate Area, unrestricted access and 
uncontrolled disruption of buried contaminants have a negligible probability of occurrence. 

The conceptual model presented in Section 4.2 was evaluated to identify an appropriate 
framework for screening waste management units and establishing their remediation priorities 

contact with surface soils, it is assumed that no contact with buried contaminants will take 
place without proper protective measures. 

Workers may be exposed via the following routes at the T 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 
particles. 

Since evaluation of migration in the saturated zone is not within the scope of a source 
a:rea-aggregate area management study (AAMS), ingestion or contact with groundwater was 
not evaluated as an exposure pathways. However, since migration of waste constituents 
within the saturated zone will be addressed in the 200 West Groundwater AAMS, 
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 
with soils, and direct exposure to radiation. To evaluate the potential for exposure at 
individual waste management units, it is necessary to have data available for surface soils, 
air, and radiation levels. Although samples have been collected from each of these media, 
only the surface radiation survey data (contamination levels and dose rate) are specific to 
individual waste management units. Therefore, only pathways associated with the surface 
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1 radiological contamination and external dose rates can be evaluated with confidence at this 
2 time. Exposures by other pathways were evaluated based on available knowledge about 
3 contaminants disposed of to the waste management unit and the engineered barriers to 
4 releases. 
5 
6 
7 5.2.1 External Exposure 
8 
9 External dose rate surveys, which are performed on a waste management unit basis, 
10 were used as the measure of a unit's potential for impacting human health through direct 
11 external radiation exposure. The contaminants of potential concern for this pathway are the 
12 radionuclides that emit moderate to high energy penetrating gamma radiation. The radiation 
13 doses from direct external exposure from the available survey data are presented in Table ~ 
1. l:tl Recent survey data were available for only 381), of the 119 :(it T Plant Aggregate Area 
15 waste management units and unplanned release sites •"evaluated in thls table. 
1 
17 Westinghouse Hanford manual WHC-CM-4-10, Section 7 (WHC 1988b) was used as 
18 the basis for setting one of the criteria that are used to identify waste management units that 
1 can be considered high priority sites. The manual indicates that posting ("Radiation Area") 
2 and access controls are to be implemented at a level of 2 mrem/hf for the purpose of 
21 personnel protection. With the same objective in mind, the level of 2 mrem/hf is 
2 recommended as one of the criteria for distinguishing high priority from lower priority waste 
23 management units. For those units that do have recent radiation survey data, oe:ly four were 
24 ml.I reported ttS-having a dose rate of greater than 2 mrem/hf measured for surface radiation 
25 contamination areas (Huckfeldt 1991c). A close rate of 5 mremlhr WftS m.e&sured flt the 
2 216 T 34 Crib ie. June 1990. A dose rtrte of 25 tmemlhr was also reported flt the 216 T 27, 
27 28, B:Bcl 29 Cribs ie. Juae 1990. Th:is h:igh readi:Bg was from ft aoa sme&mble survey Oft the 
28 ' risers. 
29 
30 Radiation surveys were not available for settling tanks, septic tanks, catch tanks, french 
31 drains, or the transfer facilities. 
32 
33 High levels of radiation (up to 5~~ mR/hr m/.n,Ug) were reportedly associated with 
34 some of the unplanned releases (WHC.'I99la), as notecfin Table 5-1. However, many of 
35 these releases occurred in the early days of the Hanford Site and mil! recent survey data are 
36 not available. Some of the releases were reportedly remediated b'y° .. removing contaminated 
37 soil for disposal in burial grounds, paving or covering the area with soil, or flushing the soil 
38 with water. Other releases consisted of 106Ru, whi~h has a decay half-life of under 1 year, 
39 and would be largely decayed 40 years after release. 
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The effectiveness of the various remediation measures is not known, and confirmatory 
survey measurements are not available. Thus, with the exception of unplanned releases 
located within engineered waste units, which are routinely surveyed, information on the 
current radiological status of remediated unplanned releases is deficient, and is identified as a 
data gap in Section 8.0. 

Relatively few of the unplanned release sites have had recent surveys. The sites with 
known surveys more recent than 1988 are the following: 

• 

• 

• 

• 

UN200W9J 

UN-200-W-98 

UN 200 W 113. 

5.2.2 Ingestion of Soil or Inhalation of Fugitive Dust 

Radionuclides and nonradioactive chemicals of concern for the soil ingestion and 
fugitive dust inhalation pathways are those that are nonvolatile, persistent in surface soils, 
and have appreciable carcinogenic or toxic affects by ingestion or inhalation. However, little 
information is available to evaluate the presence of specific radionuclides or nonradioactive 
chemicals in surface soils. Available gross activity survey data for the T Plant Aggregate 
Area waste management units are provided in Table 5-1. 

The Westinghouse Hanford Environmental Protection group policies state that the 
presence of any smearable alpha constitutes a potential threat to human health and qualifies a 
waste management unit for a high remediation priority (Huckfeldt 1991b). Waste 
management units that exhibit elevated alpha readings in radiological surveys can be 
presumed to have surface contamination since alpha radiation cannot penetrate solids. 

l!m&i;&iB(~~~~b~:~ :: ~o
1~~11J~1!1!1~~~~~41 

management units that can be considered high remediation priority sites. The manual 
indicates that posting ("Surface Contamination Area") and access controls are to be 
implemented at a level of 100 ct/min above background beta/gamma, and/or 20 et--ffiWmin 
alpha, for the purpose of personnel protection. With the same objective in mind, the levels 
of 100 ct/min above background beta/gamma and 20 ct/min alpha are recommended as two 
of the criteria for identification of high priority waste management units. For those survey 

WHC(f PLANT)/8-29-92/03192A 

5-5 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
0 

21 
22 
23 
24 
25 
T6 
27 
28 
29 
30 
"31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

DOE/RL-91-61 
Draft B 

readings that arc in units of dis/min, a conversion will be made to ct/min assuming an 
efficiency of 10 % • Available sources indicate that measurements of smearablc alpha were 
not made at any of the T Plant Aggregate Area W,l astc ~ fflanagcmcnt ~ ynits. 

It should be noted that these radiation readings may indicate transient conditions (e.g., 
presence of contaminated vegetation) and that routine stabiliz.ation of surface contamination is 
carried out under the auspices of the Westinghouse Hanford Radiation Area Remedial Action 
(RARA) ~ J!1ogram. 

Units subject to collapse of containment structures pose a potential threat of exposure 
by release of chemicals 9:RPBnl l to !A~ surface soils. Units with high release potential 
based on potential occurrence of cave-ins include the following: 

, :::1::::::::::1~:19.fmfP::::-.1 

1::::::::l:::::::::g:!§twtlil:l!ie::::m1]t:tli 1::1ti~tl 
1:::::::::::,::::::::::1 1111,1:::liif 
• 216-T-19TF crib Mu~:::r=ru~1::1i• 
• 216-T-32 Crib 

• 216 T 3 Retrerse Well 

Ho•Ne¥er, all ili.¢.I cribs mUUIPPM:::&1mti~ that were constructed with wood~ arc likely 
to suff cr structural failure and shouicfhe··considercd to pose a risk of releases to mt surface sett. . ...... . 

Units subject to wind erosion because of insufficient soil cover or erodible cover 
materials pose a potential threat of exposure via surface soil. Wind erosion has been noted 
as a problem in the area cast of the 241-T Tank Farm. This area of active radionuclide 
migration has been steadily expanding on the past several years. Recent efforts to stabilize 
the soil in the 241-T Tank Farm may help to reduce this expansion. 

Animal burrows have been noted throughout the 200 West Area. Although 
contamination as a result of burrowing has not been demonstrated, surveys in the T Plant 
Aggregate area have found contaminated herbivore feces, bird nests, and coyote feces. 
These results demonstrate the real possibility for - Jm:ffif ;assisted radionuclide migration. 
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As summarized in Section 4 .1, the distribution of volatile organics in soils is not weU.f 
defined in the T Plant Aggregate Area. Most of the volatile organics were used at facilities· 
other than T Plant and would exist in the T Plant Aggregate Area due to migration. Volatile 
organics (e.g., methylene chloride, toluene, and isopropanol) were used for equipment 
decontamination at the 221-T Plant Equipment Decontamination Facility between 1964 and 
1980 (Klem 1990). The quantities and potential soil locations of these volatile organics is 
unknown. 

Waste management units (W}.RJ) that are known to have contained equipment 
decontamination waste are the following: 

• 

• 

• 

216-T-10 IJffill 

216-T-11 T.~ffl 

216-T-13 %iii 

Exhumed radiologically 

Exhumed radiologically 

The primary volatile radionuclide of concern, tritium, is not known to have been 
disposed of directly in the T Plant Aggregate Area. Large quantities of tritium have been 
disposed of in areas near the T Plant Aggregate Area, including approximately 280,000 Ci 
(decayed through 1990) to the 218-W-3i Burial Ground (Anderson et al. 1991). Exposure 
to tritium (as tritiated water vapor) is ofconcem as is the potential for tritium release via 
radiolytic production of hydrogen from aqueous radioactive wastes. 

· 5.2.4 Migration to Groundwater 

Risks that could potentially occur due to migration of contaminants in groundwater to 
existing or potential receptors will be addressed in the 200 West Groundwater AAMS and 
thus, will not be discussed in the T Plant AAMS. However, the potential for individual units 
to impact groundwater was discussed in Section 4.1, and is summarized below. 

Based on the available information on known or potential contamination of vadose zone 
and saturated zone soils summarized in Section 4.1 and the comparison of liquid waste 
volumes to effective pore space presented in Table 4-12, the following units have a high 
potential to have impacted area groundwater with either radionuclides or hazardous 
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nonradioactive chemicals and could pose a risk of adverse human health effects if 
groundwater beneath or downgradient from the unit were to be used for a water supply in the 
future: 

• 216-T-1 Ditch 

• 216-T-2 Reverse Well 

• 216-T-3 Reverse Well 

• 216-T-4A Pond 

• 216-T-5 Trench 

• 216-T-6 Crib 

• 216-T-7TF Crib and Tile Field 

• 216-T-8 Crib 

• 216-T-12 Trench 

• 216-T-18 Crib 

• 216-T-19TF Crib and Tile Field 

• 216-T-22 Trench 

• 216-T-23 Trench 

• 216-T-24 Trench 

• 216-T-25 Trench 

• 216-T-26 Crib 

• 216-T-27 Crib 

• 216-T-28 Crib 

• 216-T-32 Crib 

WHC(f PLANT)/8-29-92/03192A 

5-8 



-
....... 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 

• 

• 

• 

• 

216-T-33 

216-T-34 

216-T-35 
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Laundry Crib . 

Units that are estimated, based on the volume of waste and chemicals disposed of them, 
to have a low to moderate potential for impacts to groundwater based on the factors 
described above are as follows: 

• 216-T-14 Trench 

• 216-T-15 Trench 

• 216-T-16 Trench 

• 216-T-17 Trench 

• 216-T-20 Trench 

• 216-T-21 Trench 

• 216-T-29 Crib 

• 216-T-36 Crib. 

In addition to the direct disposal of liquid wastes to the soil column, there is a 
potential that subsurface contaminant migration may be occurring as a result of liquid 
discharges to active waste management units affecting inactive waste management units. In 
the T Plant Aggregate Area, there are no known areas of vadose zone contamination within 
50 m (160 ft) of any of the septic tanks or the 241-T-4-2 Ditch. 

5.3 ADDITIONAL SCREENING CRITERIA 

In addition to determining human health concerns for a worker at each of the waste 
management units, previously developed site ranking criteria were investigated for the 
purpose of setting priorities for waste management units and unplanned releases. These 
criteria are the CERCLA HRS scores assigned during preliminary assessment/ site inspection 
(PA/SI) activities performed for the Hanford Site (DO:.Efle 1988p), and the rankings 
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assigned by the Westinghouse Hanford Environmental Protection Group to prioritize sites 
needing remedial actions for radiological control (Huckfeldt 1991b). 

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 ranking system evaluates sites based on their relative risk, taking into account the 

!fffl!hSEG~{:?Ji~:::a;~=~ 
humans or animals that come into contact with the waste management" unit inventory. The 
HRS is thus appropriate to consider for screening waste management units. 

The PA/SI screening was performed using the EPA's HRS and D, mHRS. The HRS 
( 40 CFR 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 BP A has established the criteria for placement on the NPL to be 

·--·•-•''•~!L~ system developed by the Pacific Northwest Laboratory (PNL) for the U.S . Department of 
Energy (DOE) that uses the basic methodology of the @!lililmi lim.n!firIJ:!fflJl HRS; 
however, it more accurately predicts the impacts from .radfonuclidei:···The mHRS takes into 
account concentration, half-life, and other chemical-specific parameters that are not 
considered by the q@. HRS. The mHRS has not been accepted by EPA as a ranking system. 

Many of the T Plant Aggregate Area waste management units were ranked in the PA/SI 
using both the HRS and mHRS. For those waste management units that were not ranked in 
the PA/SI, 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 lists 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 of. If no similar waste management units were 
available for comparison, the units were not ranked but were assigned a qualitative indicator 
of migration potential. 
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Table 5-1 also lists the units scored by the Westinghouse Hanford Environmental 
Protection Group (Huckfeldt 1991b). The Environmental Protection Group's ranking system 
was developed to provide a remediation priority guide for managers of waste management 
units, based on environmental radiological concerns such as level of contamination, site 
accessibility, and environmental mobility. The highest ranking a site can receive is 15 
(Huckfeldt 1991b, 1991c). A score of seven or greater results in the assignment of a "high" 

The Westinghouse Hanford Environmental Protection Group has issued rankings for a 
ffltmber of l~ sites within the T Plant Aggregate Area (Winship ~~llJlµ)g~j:j 1991). 
The rankings of these sites range from 6 to 10. . ............ .. ........ ....... . 

~iixm::mm-Il!IIIsites investigated in the PA/SI did not receive a ranking, 
because of insufficient data. These are denoted as "ENS" by the PA/SI to indicate sites not 

i1~•~aii~t"B11i~,•~1lllil,B•l•lllllll•lr1 
&2!mn~::1lffl:::H::111:::a\¥1t:::1• ::::11RUm:::1:am1:::-91; Other sites that did Bot 
Feeeii,e a r&Blciftg were: (1) UPR 200 2 10, whieh discharged iftto &ft eagiaeereo facility, (2) 
UPR 200 W 141 through 153 &fttl UPR 200 W 160, whieh were BOt listed due to lack of 
dose rates &fttl mHRS or HRS ratings, &fttl (3) the tws, which wiH be closed under 
Resource Conservation &fttl R-ee&11ery Aet (RCR.A.). 

5.4 SUMMARY OF SCREENING RESULTS 

The screening process was used to sort sites as either high priority or low priority. 
Table 5-1 lists the T Plant Aggregate Area waste units that exceeded one or more of the 
screening criteria identified in the preceding Section 5. 2. A discussion of the site 
prioritization and classification process is presented in Section 9. 0 of this document. 

Radiation survey results (dose rate and/or contamination) were available for 38--1}, of 

al~=: ~~~he! =in~a~: :=~~:e:s~~t.s l!Y!i!!!lff}T~ni~:~ty; 

survey results that exceeded one or more of the criteria (2 mrem/hr, 100 ct/min beta/gamma, 
and 20 ~min alpha). 

For both the mHRS and the HRS scores, six waste management units were given 
scores of 28.5 or greater. ~E• units received a qualitative "high" score. Nine units 
received an Environmental Protection· Group score of seven or greater. Because some sites 
were designated as high priority for more than one criterion, the total number of high 
priority sites, ~~' is less than the sum of high priority ratings. 
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Table 5-1. Hazard Ranking Scores for T Plant Aggregate Area. 

Radiation Surveys 

2.5 2.83 ND 

65.43 65.43 ND 

47.81 47.82 ND 

1.60 1.60 ND 

57.88 45.19 300'' 

1.81 . 1.89 3 '()()()It' ND 

1.72 2.36 5 '()()()S-' 

47.81 42.14 5 '()()()It' 

1.03 0.71 

0.00 0.00 

1.42 1.42 ND 

1.03 0.82 300'' 

1.03 1.42 10,000'1 

1.38 1.52 500'' ND 

1.38 1.52 400'' ND 

High 
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Table 5-1. Hazard Ranking Scores for T Plant Aggregate Area. Page 2 of 5 

Radiation Surveys Environmental 
HRS mHRS 

216-T-4B Pond'11 0.00 0.00 Low N 

216-T-1 Ditch High ND 8 y 

2 16-T-4- lD Ditchc1 0.00 0.00 ND N t, 

216-T-4-2 Ditchc1 High ND y 0 
VI t, t!! 
~ g,~ I 200-W Powerhouse Pond Low N ,_. 
O" 

216-T-5 Trench 1.25 1.25 ND N 
0:, \0 ,_. 

I 

216-T-9 Trenchc/ 
O'I 

0.00 0.00 ND N 
,_. 

216-T-10 Trenchc/ 0.00 0.00 ND N 

216-T-11 Trenchc/ 0.00 0.00 ND N 

216-T-12 Trench 0 .98 1.14 500 y 

216-T-13 Trenchc/ 0.00 0.00 N 

216-T-14 Trench 1.20 1.42 400'' 10 y 

216-T-15 Trench 1.20 1.42 400" 10 y 

216-T-16 Trench 1.20 1.42 400,1 10 y 
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Table 5-1. Hazard Ranking Scores for T Plant Aggregate Area. Page 3 of 5 

Radiation Surveys Environmental 
HRS mHRS Assigned Protection High 

Site Name - Type Rating Rating Scorea/ ct/min dis/min mrem/h Scoreb/ Priority 

216-T-17 Trench 1.20 1.42 400'' 10 y 

216-T-2O Trench 1.09 0.82 ND N 

216-T-21 Trench 1.52 1.52 ND N 

216-T-22 Trench 1.67 1.89 ND N 

216-T-23 Trench 1.25 1.42 ND N 

216-T-24 Trench 1.67 1.89 ND N 

216-T-25 Trench 1.89 1.89 ND N 

t1 
0 

VI 2607-Wl Septic Tank Low N t1 t!! ""1 a~ I - 2607-W2 Septic Tank Low N 0 
to \0 

2607-W3 Septic Tank Low N -I O'I 

2607-W 4 Septic Tank Low N -

200-W Ash Disposal Basin Low N 

200-W Burning Pitel 0.00 0.00 N 

200-W Powerhouse Ash Pit Low N 

218-W-8 Burial Ground 0.70 0 .50 ND N 
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Table 5-1. Hazard Ranking Scores for T Plant Aggregate Area. Page 4 of 5 

Radiation Surveys Environmental 
HRS mHRS Assigned Protection High 

Site Name - Type Rating Rating Scorea/ cV--- Scoreb' Priority 
.:: ·.•. .·. · .. 

if : I ::1 
. .... 

... .. ., ·.· . ···· ·-:-:.::::-:-· ,.,.,. 

UN-200-W-2 ENS -- -- -- -- -- -- N 

UN-200-W-3 ENS -- -- -- -- -- -- N 

UN-200-W-4 ENS -- -- -- -- -- -- N 

UN-200-W-8 1.00 -- -- -- -- -- -- N 

UN-200-W-14 ENS -- -- -- -- -- -- N I 
UN-200-W-27 ENS -- -- -- -- -- -- N 

UN-200-W-29 1.00 -- -- -- -- -- -- N 

UN-200-W-58 ENS -- -- -- -- -- -- N 

UN-200-W-63 1.00 -- -- -- N 
I -- -- --

UN-200-W-65 0 .60 -- -- 5 ,000 -- -- -- y 

UN-200-W-67 0.90 -- -- -- -- -- -- N 

UN-200-W-73 0.70 -- -- -- -- -- -- N 

UN-200-W-77 ENS -- -- -- -- -- -- N 

UN-200-W-85 -- -- Low -- -- -- -- N 

UN-200-W-88 -- -- Low 650 -- -- -- y 

UN-200-W-98 1.10 -- -- 300 -- -- 10 y 

UN-200-W-99 0.70 -- -- 4,000 -- 0.2 -- y 

UN-200-W-102 1.00 -- -- -- -- ND -- N 
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Table 5-1. Hazard Ranking Scores for T Plant Aggregate Area Page 5 oti 5 

Radiation Surveys Environmental 
HRS mHRS Assigned Protection High 

Site Name - Type Rating Rating Scorea/ ct/min dis/min mrem/h Scoreb1 Priority 

UN-200-W-135 1.20 -- -- -- -- -- -- N 

Sources: WHC 1991a; DOE/RL 1988; Huckfeldt 1991b. 

a/ A low (high) value was given to those units for which no similarities to other ranked units exist and a qualitative investigation indicates a 
"low" ("high") score. 

bl Relative to a maximum environmental protection score of 15. 
cl This site was exhumed; therefore, the site did not score. 
di Based on current operational procedures, the 216-T-4B Pond bas not received inflow since 1977. 
e1 Value based on high alpha contamination found in surface water samples. 
fl This unplanned release is associated with another waste management unit. 
g1 Beta/gamma radiation data converted from dis/min to ct/min for the purposes of assessing criteria. 
ENS= Classification given in PA/SI when sufficient information was not available for scoring. 
-- = No information/data available. 

WHC(f PLANT)/8-29-92/03192T 



C 

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 

DOE/RL-91-61 

Draft B 

\. ----- /I 

------ ' 

6.0 IDENTIDCA .. TION OF POTENTIALb¥ APPLICABLE OR RELEVANT 
AND APPROPRIATE REQUIREMENTS 

FOR THE T PLANT AGGREGATE AREA 

6.1 INTRODUCTION 

The Superfund Amendments and Reauthorization Act (SARA) of 1986 amended jgij 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) to 
require that all applicable or relevant and appropriate requirements (ARARs) be employed 
during implementation of a hazardous waste site cleanup. "Applicable" requirements are 
defined by the 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 T 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. 
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The potential ARARs focus on federal or state statutes, regulations, criteria, and 
guidelines. The specific types of potential ARARs evaluated includejffliI[gU,p)ffl,pg: 

• Contaminant-specific 

• Location-specific 

• Action-specific. 

Potential contaminant-specific ARARs are usually health or risk-based numerical values 
or methodologies 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 T Plant Aggregate 
Area, pgf~pJf.licontaminant-specific potential ARARs address chemical constituents and/or 
radionud1des~--.. The potential contaminant-specific ARARs that were evaluated for the T Plant 
Aggregate Area are discussed in Section 6.2. 

Potential location-specific ARARs are restrictions placed on the concentration of 
hazardous substances, or the conduct of activities, solely because they occur in specific 
locations. The PRtibnlPocation-specific potential ARARs that were evaluated for the 
T Plant Aggregate Area are discussed in Section 6.3. 

Potential action-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 T 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 (DOE1 Orders that carry 
out authority granted under the Atomic Energy Act. All DOE Orders are potentially 
applicable to operations at the T Plant Aggregate Area. Specific TBC requirements are 
discussed in Section 6.5. 

Potential contaminant- and location-specific ARARs will be refined during the 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 
potential 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 CONTAMINANT-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 T Plant Aggregate Area are outlined in Table 4-2~. 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:i!i(~attJ.$@!li)lz.~! ) . Federal Water Quality Criteria 
.,.,., .. ... ,.,.,.,.,(FWQC)(4'tl::¢i tlf:f3IJ, are···aevelopecfu·ndeir the authority of the Clean Water Act 

(¥:l~i)(iil:1:Q$,@.;:1::l+ill)l:l:to serve as guidelines to the states for determining 
receivfrig-·water ··quaifry· 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). The 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 (§ifil)li i[ :Jsee discussion below); consequently, 
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. 

The FWQC would not be considered at T Plant Aggregate Area, as no 
natural $.11.R.~~~jfay~~:;bodies of 'Nater existi; within the Aggregate Area. The only 
existing····man·:made··· s"urface water bodies at ··t Plant Aggregate Area are the 216-T-
1 e-{ffi:itch, the 216-T-4-2 e-:}JJ.tch, the 207-T r-f{etention e-:Sasin, and the 200 
Wesi·---~ j owerhouse Ir:! onct":····' The 216-T-4j6 Pond historically held water but is 
presently dry . 

i ll:llII!:~~%
1:ri:~~~ ~~~::n!e~ii1Killll~ll(l~~tc~~~{¾:~~:mmi:1i1~;~p~;he 

when the water may be used for drinking. At present, EPA and the State of 
Washington apply MCLs as the standards for groundwater contaminants at 
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CERCLA sites that could be used as drinking water sources. Groundwater 
contamination and application of MCLs as potential ARARs are addressed under 
a separate Aggregate Area Management Study (AAMS) specific to groundwater. 

, ::=:r::::::::::::::t~1~zi.~-~~~~::o~~:~::~~~:t::: !:c~:::!;t~~!r:l~!~~~!!~:~!~:~~9 
generation and transportation of hazardous 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. The RCRA defines 
hazardous wastes ltUl !!lll ?ilJ:J!Ias "solid wastes" (even though the waste is often 
liquid in physical °form)° thaTmiy 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). 

The RCRf .. is potentially applicable or rele¥ant and appropriate to the T Plant 
Aggregate Area. The extensive permitting requirements under RCRA v,ould only apply to a 
waste management unit that is an identified hUHlfdous waste treatment, storage or disposal 
(TSD) facility, and to hazardous waste management activities that oecurred outside an area of 
contamination. If a waste management unit is not a RCRf .. TSD facilily and if remediation 
occurs on site, then the RCR.A permitting requirements would not have to be satisfied. 
However, other substantive requirements necessary to proteet human health and the 
en,,ironment would constitute potential ARARs. 

Two key potential contaminant-specific ARARs have been adopted under 
the federal hazardous waste regulations: the Toxicity Characteristic Leaching 
Procedure (TCLP) designation limits promulgated under 40 CFR Part 261; and 
the hazardous waste land disposal restrictions ~wlli}jfor constituent 
concentrations promulgated under 40 CFR Part"°2ML··--

The TCLP designation limits define when a waste is hazardous, and are 
used to determine when more stringent management standards apply than would 
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be applied to typical solid wastes. Thus, the TCLP potential contaminant-specific 
ARARs can be used to determine when RCRA waste management standards may 
be required. The TCLP limits are presented in Table 6-1. 

The land disposal restrictions (LDRs) 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 total contaminant concentration in the waste. irmUw.miJ.ili~P 

®:t1R9 imits are presented in Table 6-1 (see Section 6.4.1~ for a further 
cffsc·ussion on applying the land disposal restriction pf:Jf$.::/1imits). 

i i[1:1[1J6.2.1.4 Clean Air Actj;:~~~ll§ll:l:l~:~~l- The Clean Air Actj:;~~g,::::l§1]::z4,~~li 
establishes National Primary and Secondary Ambient Air Quality Standards 
(NAAQS) (40 CFR Part 50), National Emission Standards for Hazardous Air 
Pollutants (NESHAPi)(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 meet other new source 
review requirements including NESHAP.j and NSPS. However, the process 
applies only to "major" sources of air emissions (defined as emissions of 250 tons 
per year). The T 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 
mrem/year facility-wide standard for exposure to an offsite receptor. Further, if 

the maxim um individual dose iHe~::]}}t::1I1:1'.~i{iin!tiiiPP::::21:Ji1lURs!i§!ll::IEHPI 
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remediation exceeds 1 percent of the NESHAPs standard (0.1 mrem/yr), a report 
meeting the substantive requirements of an application for approval of 
construction must be prepared. 

6.2.2 State of Washington Requirements 

Potential state contaminant-specific requirements are specified in several statutes, 
codified in the Revised Code of Washington (RCW) and promulgated in the Washington 
Administrative Code (WAC). 

: ::::::::i::::::::::';;~;;od~O::!i~s
0
~~t~~n1~~

1 ~~:~rll,~fi~~,1*'r~!r~~1¥~~r~11~· 
authorized Ecology to adopt cleanup standards for remedial actions at hazardous 
waste sites. These regulations are considered potential ARARs for soil, 
groundwater, and surface water cleanup actions. The processes for identifying, 
investigating, and cleaning up hazardous waste sites are defined and cleanup 
standards are set for groundwater, soil, surface water, and air in Chapter 173-340 
WAC. 

Under the MTCA regulations, cleanup standards may be established by one 
of three methods. 

• W,i=]fi:J{]tMethod A may be used if a routine cleanup action, as defined in 
WAC 173-340-200, is being conducted at the site or relatively few 
hazardous substances are involved for which cleanup standards have 
been specified by Tables 1, 2, or 3 of WAC 173-340-720 through -
745. 

Billl[[Under Method B, a risk level of 10-6 is established and a risk 
···· ·······, ......... calculation based on contaminants present is determined. 

• t:lltf[jMethod C cleanup standards represent concentrations that are 
protective of human health and the environment for specified site 
uses. Method C cleanup standards may be established where it can be 
demonstrated that such standards comply with applicable state and 
federal laws, that all practical methods of treatment are used, that 
institutional controls are implemented, and that one of the following 
conditions exist: (1) Method A or B standards are below background 
concentrations; (2) Method A or Method B results in a significantly 
greater threat to human health or the environment; (3) Method A or 
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Method B standards are below technically possible concentrations}, or 
(4) the site is defined as an industrial site for purposes of soil ·· 
remediation. 

Table 1 of Method A addresses groundwater, so it is not considered to be j 
iit~nnl ftft ARAR for T Plant Aggregate Area (groundwater will be addressed lfl 
the 200 West Groundwater AAMS report). Table 2 of Method A is intended for 
non-industrial site soil cleanups, 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 T Plant Aggregate Area. Method B 
and Method C cleanup standards can be calculated on a case-by-case basis in 
concert with Ecology. Method B and 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. 

! ::1f?f6.2.2.2 State Hazardous Waste Management Act and Dangerous Waste 
··························Regulations}lhipt.gril2re$Ql}W.l:mi. The State of Washington is a RCRA-

authorized staiit ioi .. hazardo·u-;;--··wasiit management, and has developed state­
specific hazardous waste regulations under the authority of the State Hazardous 
Waste Management Act. Generally, state hazardous waste regulations t@fi~pt,ijr. 
1{7.$.t$.ll$.J{~@.i parallel the federal regulations. The state definition o(aw.•w .... , ........... . 
haz.arcfou·s····w·a·ste incorporates 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 purposes of determining 
acceptable cleanup standards and appropriate waste management standards. 

! \I::::::::::::::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. 

111~~f~~llll~ilii.l.il11l~lf.li1:i~llllldl~lilllll~iill4!i 
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t fJ)[\I6.2.2.4 Monitoring and Enforcement of Air Quality and Emission Standards 
...................... for Radionuclides (tiniPt~i 246-247 WAC). These permitting requirements 

s.tlindafd§{by the Washhi.gton State Department of Health adopt the Ecology 
;=~-a~tl's '·=·for maximum accumulated dose limits to members of the public. [.~~ 
~lhd.l9.§::::~pjly!X~:::1w.1u:r.4.qnm~~::::~~:::1if.9.yRt.~HP.l:¢.filtpt.~fi'~t\(m;l,ifUlPI~a1::::t~)r·· 

; ))jj)))Jl[)j'J:6.2.2.5 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 (TAP) 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. ;lpij ASILs for preliminary contaminants of concern are 
provided in Table 6-1. ········· ..... ...., 

j j)]::1::f:j(i.2.2.6 Water Quality Standards. Washington State has promulgated various 
numerical standards related to surface water and groundwater contaminants. 
These are included principally in the following regulations:, 

• {[Jmtl!J!:;[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). 

• l 'l]:':[I[Water Quality Standards for Ground Waters of the State of 
❖ ·=❖>=·=·=·=·=·=❖»=washington (m;!lzlti m?f!§,lilJChapter 173-200 WAC). This 

regulation establishes contaminant standards for protecting existing 
and future beneficial uses of groundwater through the reduction or 
elimination of the discharge of contaminants to the state's 
groundwater. 

• {Jl{fj)j{jWater Quality Standards for Surface Waters of the State of 
'Washington (Chapter 173-201 WAC and Proposed Chapter 173-
2031;j)j,J.;4}173-201A WAC). Ecology has adopted numerical ambient 
water .. quality criteria for six conventional pollutant parameters fef 
various surfaee 't't'ater classes (!J.p~Jt~f 173-201-04J,5 WAC): ( 1) fecal 
coliform bacteria; (2) dissolved'···oiyg"e.n; (3) total cffssolved gas; (4) 
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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 (i©}P.l~f 173-201-047 WAC). Ecology 
has initiated rulemaking to modtfy .. and incorporate additional 

-~-~-I?~?.~(!] criteria for toxic 2nirui§MJ:&i*i;:iI• Ri:Iltiltrilim~IY 
ffl.ijl~n@H substances and for radioactive substances, and to reclassify 
·certain···waters of the state td'i:iiass[Ailifibettef. 

::::::::::::::::::::::::::::::;:::::::::::::::::::::::::::::::::::::::::;:::::::;:;:;:;:;::~:::::::::: 

Under the state Water Quality Standards, the criteria and 
classifications do not apply inside an authorized mixing gµµµpp l!i!zone 
surrounding a wastewater discharge. In defining mixing .. 4.!f.µtj:gq 
zones, Ecology generally follows guidelines contained in '""c'.:iheria for 
Sewage Works Design." Although water quality standards can be 
exceeded inside the mixing ij~JµU'§~fizone, state regulations will not 
permit discharges that cause mortalities of fish or shellfish within the 
zone or that diminish aesthetic values. 

These water quality standards do not constitute ffit~vn.M ARARs for 
purposes of establishing cleanup standards for the T. Pfan"i"Aggregate Area. 
Because no natural surface water bodies exist within the T Plant Aggregate Area, 
there will be no need to achieve ambient water quality standards during 
remediation activities. Groundwater is being ;wnl'l~~ ::~addressed under a separate 
~ !nt:mm::[gm:::g~Uwf&µfipwfil?.t ::::~mmt~::::io····which""" pertinent groundwater-
related potential ARARs will be covered. 

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. 
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tti!tfit:6.2.3 National Pollutant Discharge Elimination System (ChapteF 173 220 
·· ····· ·· ···· ··~,AC and 40 CFR Part 122) and Water Quality Standard$!'~jtt{.:~!G.'~MiM::m:m~S~ mmu!tf!Ilm!tl!:f!::1:11~:Iiaff.]!R:I!IH:I!!l!· •,,,•,,•,,,,W,,,•, ' , , ,•,•,,.•,•,•,•,•,•,•,•,•,,• .w.•, ,• ••• 

National Pollutant Discharge Elimination System (NPDES) regulations 
govern 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 

Potential location-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. 

Table 6-2 lists various ilinD location-specific standards and indicates which of these 
may be potential ARARs. PotenihifARARs have been identified as follows: 

\ 

• Floodplains. Requirements for protecting floodplains are not ARARs for 
activities conducted within the T Plant Aggregate Area because the aggregate area 
is not located within flood plain boundaries (See Section 3 .1) . However, 
remedial 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 T 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 T Plant Aggregate Area (American peregrine falcon, bald 
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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 afl pgfflijpru ARAR for remedial 
activities within the T Plant Aggregate Area. However, Wild and Scenic Rivers 
Act requirements may be potential ARARs for actions taken as a result of T Plant 
Aggregate Area cleanup efforts that could affect the Hanford Reach. 

6.4 ACTION-SPECIFIC REQUIREMENTS 

Potential action-specific ARARs are requirements that are triggered by specific 
remedi 1 actions at the site. These remedial actions will not be fully defined until a remedial 
approach has been selected. However, the universe of action-specific ARARs defined by a 
preliminary screening of potential remedial action alternatives will help focus the selection 
process. Potential action-specific ARARs are outlined below. (Note that potential 
contaminant- and location-specific ARARs discussed above will also include provisions for 
potential action-specific ARARs to be applied once the remedial action is selected.) 

6.4.1 Federal Requirements 

!]1ltl6.4.1.1 Comprehensive Environmental Response, Compensation, and 
•.•·· ·········· ·······tiability Ac~i[J#ltUS:l iii~!f.J.). CERCLA, and regulations adopted pursuant to 

CERCLA coritunecfTn .. the.i.iational 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 on-site 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 potential 
ARARs. 
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'.:fhe--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. 

, :::::::::I:::::::::~ij~-- ~~;~~~~:~gfffi$,~:~i.a~~ ~e:~::~~a~~~:~~!~~,r::::~~~~!!~l~!,I:!~ 

.. 

.. 

.. 

descnbe numerous action:specific···requirements that may be potential ARARs for 
cleanup activities. The primary regulations are promulgated under 40 CPR Parts 

--•~r:.n~dir~c~~~!!! 
tff]IliPackaging, labeling, placarding, and manifesting of off-site waste 
•.· .. ·.· .. ·.· .. · ........ shipmen ts 

HltllJ nspecting waste management areas to ensure proper performance and 
safe conditions 

fll!ff[}:J>reparation of plans and procedures to train personnel and respond to 
emergencies 

• t:ll::f:l:[Management standards for containers, tanks, incinerators, and 
treatment units 

• Mifi):[Design and performance standards for land disposal facilities 
:-:-:-:~❖:-:-:-:-:-:-:-:.;. 

• WII])::]Groundwater monitoring system design and performance. 
"!<"Y❖ .. ¾" ";p·• 

Many of these requirements will depend on the particular remediation 
activity undertaken, and will have to be identified as remediation proceeds. 

One key potential area of action-specific RCRA ARARs are the 40 CPR 
Part 268 land dispose.I restrictions g~f.M. In addition to the contaminant-specific 
constituent concentration limits estahHshed in the land dispose.I restrictions n.utti 
( as previous! y discussed in Section 6. 2. l-;-3), EPA has identified best ··· ···· ···· ·· 
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demonstrated available treatment technologies (BDA Ts) for various waste 
streams. The EPA could require the use of BDA Ts prior to allowing land 
disposal of wastes generated during remediation. The EPA's imposition of the 
land disposal restrictions gf?,'B)~ 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 9347.3-05FS, 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: 

::::::::::::::::::::ttwastes from different units are consolidated into one unit (other than 
a land disposal unit within an area of contamination) 

fllI\fjWaste 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)-ef 

MI:I:::I:::l:lWaste 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). 

Consequently, the requirement to use BDAT would not apply under the -1-afle 
disposal restrictions -~ standards unless placement or disposal had occurred. 
However, remediation···ac·tions involving excavation and treatment could trigger 
the requirements to use BDAT for wastes subject to the land disposal restrictions 
µQB] standards. In addition, the agencies could consider BDA T technologies to 
be relevant and appropriate when developing and evaluating potential remediation 
technologies. 

Two additional components of the land disposal restrictions mmB program 
should be considered with regard to an excavate and treat remedial action. 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 the following: 

• A no-migration petition 

• A case-by-case extension to an effective date 
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• A treatability variance 

• Mixed waste provisions of a f-p,ederal Facilities Compliance Act 
(when enacted). .,,,. 

The applicability and relevance of each of these options will vary based on 
the specific details of a T 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 land disposal restrictions lmH program on mixed waste 
management is significant. Currently' limited techn·o·logies 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 larui 
disposal restrictions pffit{i. may be stored for up to one year. Beyond one year, 
the owner/operator 11·a:s- the burden of proving such storage.is for accumulating 
sufficient quantities for treatment. On August 29, 1991, EPA issued a mixed 
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. 

i ::::::'::::::::::::::::~·1!;·;.\l;~:a:e~~~; ~ it~lll.l1li!~de~~~~l:~~d~~t~af :~:e~~ ~e!~e 

available treatmeni° .. techn.ologiei°··prio·t ··to· discharging contaminants to surface 
waters. The NPDES requirements would not be ARARs for actions conducted 
only within the T 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 available treatment technologies. 
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6.4.2 State of Washington Requirements 

i !ii]!il'lill6.4.2.1 Hazardous Waste Managemen(ii:i(~H~lpfgrl:l111~J).;1lili1Mi~). As 
......... ..... discussed in Section 6.4.~, there are vano.iis .. requh .. ements··addre·ssing the 

management of hazardous wastes that may be potential action-specific ARARs. 
Pertinent Washington regulations appear in Chapter 173-303 WAC fµJjq;iri:ffi.i 
ijij'.ffipnfyftlf:}B.l®NVI«OfH1$J/and general! y parallel federal management'standards. 
Dete~~iriation· of pote~tial .ARA Rs will be on a case-by-case basis as cleanup 
actions proceed. 

i [i[l[il:6.4.2.2 Solid Waste Managemenf::xJJnl P!:~~::::~?i.t ~P:li'[;W~ql.). Washington State 
.·.··· .. · ........... ·. regulations describe management stand'arditior·····soEd···was'titTn ..... Chapter 173-304 

w ACIJµil'!~IPJIJifJ.m2n~Ytet:IR.fi¥1Iii:Q~iif Some of these management standards 
may be °i>oteiiifaiARAR:S- for· dE1iosai···ofdeanup wastes within the T Plant 
Aggregate Area. Solid waste standards include such requirements as the 
following: 

• f{:llllilnspecting waste management areas to ensure proper performance and 
........... ·.······ .. ·. safe conditions 

• ff]@:J[J:tManagement standards for incinerators and treatment units 

• :::::::::t:=::==:::t::nesign and performance standards for landfills 

.. tllililI;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. 

e::::::::i:::l!i;6.4.2.3 Water Quality Management. Chapter 90.48 RCW, the Washington 
.... , ...... ..,.•.··· state Water Pollution Control Act.i~(i.11, requires use of all known, available, 

and reasonable treatment technologie·~::i(l~RWJ for treating contaminants prior 

WHC(f PLANT)\9-3-92\03193A 

6-15 



~- / 

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

16 
·17 
18 
19 
Z-0 
21 
22 
23 
2fl 
25 
2t5 
21 
28 
19 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

DOE/RL-91-61 

Draft B 

to discharge to waters of the state, mittt?;tlijg}gi§w.fit.twiret. Implementing 
regulations appear principally at Cri'apfori .. f 7j:2f6;·T7j:220, and 173-240 WAC. 

The Water Pollution Control Act requirements for groundwater could be 
potential ARARs for actions conducted within the T Plant Aggregate Area if such 
actions would result in discharge of liquid contaminants to the soil column. In 
this event, Ecology ffiftY:WQY!AJrequire use of all known, available, and 
reasonable treatment tech·n·ofo"gf'es to treat the liquid discharges prior to soil 
disposal. 

The Water Pollution Control Act requirements for surface water would not 
be ARARs for actions conducted only within the T Plant Aggregate Area. 
However, these requirements could constitute potential ARARs for cleanup 
actions which would result in discharge of treated wastewaters to the Columbia 
River; and associated treatment systems eeuM &99.!4. be required to demonstrate 
they meet all known, available, and reasonable .. freafrnent technologies. 

,::]::][t6.4.2. 4 Air Quality Management::::iit§i::::zgi:24)- ~fhe-{9Jn:~~ras~:::!Pt~Pi~Y::::ef 
tli\~j~g~8UtiiP::::1111iil!rilB!:I!ift1¥[miiit111:]n!Jf oxic Air Poll u tiin4HH 
regulations for new air emission sources, promulgated in Chapter 173-460 WAC, 
require use of fli.libest available control technology for air toxics. The Toxic Air 
Pollutant regulations may be potential ARARs for cleanup actions at the T 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, to 
treat such air emissions. 

1--~...---·• 
1

•

1•1• .. 1a•111C 
~-11111L....-· 
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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 TBC in determining the appropriate degree of 
remediation for the T Plant Aggregate Area. A myriad of resources may be potentially 
evaluated. The following represents an initial assessment of TBC provisions. 

6.5.1 Health Advisories 

The EPA Office of Drinking Water publishes advisories identifying contaminants for 
which health advisories have been issued. 
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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 EPA-l!liiiw:2mnis~ ::::1m2:tiiU2nfaliffl£itProposed Corrective Actions for Solid 
Waste Management Units 

In the July 27, 1990, f-.J1ederal F-I{egister (55 FR 3:10798) , 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 includ~§ 
requirements that would be TBCs for determining an appropriate level of cleanup at the 
T 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 !ie1fflffl£Rf:!li8ll::m~m::;standards for Radiation Protection 

A number of DOE Orders exist which could be TBCs. The DOE Orders that establish 
potential contaminant-specific or action-specific standards for the remediation of radioactive 
wastes and materials are discussed below. 

t: :Il:i/6.5.4.1 DOE Order 5400.5 - DOE Standards for Radiation Protection of the 
::::::;:::::::;:::::::;:;:;::: 

Public and Environment. The 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 
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 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 
mrem to the maximally exposed individual at the facility boundary. The DOE 
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Order 5400.5 provides Derived Concentration Guide (DCG) values for releases of 
radionuclides into the air or water. The DCG 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 DCG, actual exposures of maximally exposed individuals in 
unrestricted areas are considerably below the 100 mrem/year level. 

The 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. 

!~fa!![!l[!I!![!6.5.4.2 DOE Order 5820.2A - Radioactive Waste Management. The DOE 
Order 5820.2A applies to all DOE contractors and subcontractors performing 
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. The DOE 
Order 5820.2A establishes requirements for management of high-level, 
transuranic, and low-level wastes as well as wastes containing naturally occurring 
or accelerator produced radioactive material, and for decommissioning of 
facilities. The requirements applicable to the T Plant Aggregate Area 
remediation activities include those related to transuranic waste and low-level 
radioactive waste. These are summarized below. 

t [[!jj[~::t::::[:':::::[t[t:[[[!j![j[6.5.4.2.1 Management of Transuranic Waste. Transuranic tw.ftfflij![waste 
........ .. ··re.suiting from the T 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 
environmental regulations. Practical and cost-effective methods must be used to 
reduce the volume and toxicity of transuranic (TRU1 waste. 

Transuranic IDn:~rnt.RI waste must be certified in compliance with the Waste 
Isolation Pilot PlanE° .. (WiPP) Acceptance Criteria, placed in interim storage, if 
required, and sent to the WIPP. Any transuranic T.Rtl 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 transuranic 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 
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1 approved by DOE Headquarters and comply with NEPA requirements and 
2 EPA/state regulations. 
3 
4 t::::]:t::i:::::::i::i::::::II:6.5.4.2.2 Management of Low-Level Radioactive Waste. The 
5 .... .. .. .. .. .. °i"equ{rements for management of low-level radioactive waste presented in DOE 
6 Order 5820.2A are relevant to the remedial alternative of removal and disposal of 
7 T Plant Aggregate Area wastes. Performance objectives for this option shall 
8 ensure that external exposure to the radioactive material released into surface 
9 water, groundwater, soil, plants, and animals does not result in an effective dose 
10 greater than 25 mrem/yr to the public. Releases to the environment shall be at 
11 levels as low as reasonably achievable. An inadvertent intruder after the 
12 institutional control period of 100 years is not to exceed 100 mrem/yr for 
13 continuous exposure or 500 mrem for a single acute exposure. A performance 
14 assessment is to be prepared to demonstrate compliance with the above 
15 performance objectives. 
6 

17. Other requirements under DOE Order 5820.2A which may affect 
18 remediation of the T Plant Aggregate Area include waste volume minimization, 
19 waste characterization, waste acceptance criteria, waste treatment, and shipment. 
0 The low-level radioactive waste may be stored by appropriate methods prior to 

21 disposal to achieve the performance objectives discussed above. Disposal site 
22 selection , closure/post-closure, and monitoring requirements are also discussed in 
23 this Order. 
24 
25 
26 6.6 POINT OF APPLICABILITY 
27 
28 A significant factor in the evaluation of remedial alternatives for the T Plant Aggregate 
29 Area will be the determination of the point at which compliance with identified ARARs must 
30 be achieved (i.e., the point of a specific ARAR's applicability). These points of applicability 
31 are the boundaries at which the effectiveness of a particular remedial alternative will be 
32 assessed. 
33 
34 For most individual radioactive species transported by either water or air, Ecology and 
35 Health standards generally require compliance at the boundaries of the Hanford Site 
36 (e.g. Clear Air Act, Section 6.2 . 1-:-4). The assumed point of compliance for radioactive 
37 species is the point where a member of the public would have unrestricted access to live and 
38 conduct business, and, consequently, to be maximally exposed. Although Health is 
39 responsible for monitoring and enforcing the air standards promulgated by Ecology, and 
40 generally recognizes the site boundary as the point of applicability, Ecology has recently 
41 indicated that compliance may be required at the point of emission. 
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The point at which compliance with identified ootf#.li©.: ARARs must be achieved will 
be a significant factor in evaluating appropriate remedfaTalternatives in the T Plant 
Aggregate Area. Applicability of p§f~µ}y ARARs at the point of discharge, at the boundary 
of the disposal unit, at the boundarywof'ihe AAMS, at the boundary of the Hanford Site, 
and/or at the point of maximum exposure will need to be determined. 

6. 1 ____ ARARs __ ~m;mN1111:::~gB.1tm~tU1Er~BttmEEM~ffltitiiNR:::~:eHRl\lr.ma 
lf;llmlrtrmli§IEV ALU A TIO N 

Evaluation 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 T Plant 
Aggregate Area, the M!lnliM contaminant-specific ARARs and advisories and 
fflfinu.M location-spedfic··ARARs will be identified more comprehensively and 
.iisecCto .. help determine the cleanup goals; and 

• During detailed analysis of alternatives, all the p§f~µ;µ ARARs and advisories 
for each alternative will be examined to determfr1e ·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. 

• 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 . 
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• 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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7.0 PRELIMINARY REMEDIAL ACTION TECHNOLOGIES 

Previous sections identified contaminants of concern at the T Plant Aggregate Area, 
potential routes of exposure, and potentially applicable or relevant and appropriate 
requirements (ARARs) . Section 7.0 identifies preliminary remedial action objectives (RAOs) 
and develops preliminary remedial action alternatives consistent with reducing the potential 
hazards of this contamination and satisfying ffiitfffi.00 ARARs. The overall objective of this 
section is to identify viable and innovative remediaf.action alternatives for media of concern 
at the T 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 T 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 T 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. The Hanford Site Past-Practice Strategy 
· (DOE'RL 1992j) is used to focus the range of remedial action alternatives that will be 
evaluated in foe.used studies. In general, the Hanford Site Past-Practice Strategy remedial 
investigation (Rl)/feasibility study (FS) and the Resource Conservation and Recovery Act 
(RCRA)/Corrective Measures Studies (Im) are defined as the combination of interim 
remedial measures (IRMs), limited fieicH.nvestigations (LFis) 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 the 
identification of additional information needed to complete the evaluation. This information 
may include field data needs and treatability tests of selected technologies. Additional data 
will be developed for most sites or waste groups during future data gathering activities (e.g. , 
LFis, characterization supporting IRM, or treatability studies). These data may be used to 
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1 refine and supplement the RA Os and proposed alternatives identified in this initial study. 
2 Data needs are defined in Section 8.0. Alternatives involving technologies that are not 
3 well-demonstrated under the conditions of interest are identified in Sections 7.3 and 7.5. 
4 These technologies may require bench-scale and pilot-scale treatability studies. The intent is 
5 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 
10 an expedited process for implementing remedial actions. Implementation of general response 
11 actions may be accomplished using an observational or approach in which the implementation 
12 is redirected as information is obtained. This observational approach is an iterative process 
13 of data acquisition and refinement of the conceptual model. Data needs are determined by 
14 , the model, and data collected to fulfill these needs are used as additional input to the model. 
15 Use of the observational approach while conducting response actions in the 200 Areas will 
16 allow integrating these actions with longer range objectives of final remediation of similar 
17 areas and the entire 200 Areas. Site characterization and remediation data will be collected 
18 concurrently with the use of LFis, IRMs, and treatability testing. The knowledge gained 
1 through these different activities will be applied to similar areas. The overall goal of this 
2 approach is convergence on an appropriate response action as early as possible while 
21 continuing to obtain valuable characterization infonnation during remediation phases. 
22 
23 
24 7.1 PRELIMINARY REMEDIAL ACTION OBJECTIVES 
25 . 
2§_ The RAOs are remediation goals for protection of human health and the environment 
27 that specify the contaminants and media of concern, exposure pathways, and allowable 
28 · contaminant levels. The RAOs discussed in this section are considered to be preliminary and 
2 . , may change or be refined as new data are acquired and evaluated. 
30 
31 The fundamental objective of the corrective action process at the T Plant Aggregate 
32 Area is to protect environmental resources and/or human receptors from the potential threats 
33 that may exist because of known or suspected contamination. Specific interim and final 
34 RAOs will depend in part on current and reasonable potential future land use in the T Plant 
35 Aggregate Area and the 200 Areas. ~ RAOs also taken into account the preference under 

36 1m::1211,11mx111:11-::111111i:::• 1•• 1iu:::11:1I111m1111 i cERcLA] 
37 for isolation-, Mm permanent treat.meet or significant reduction of volume, toxicity or mobility 
38 of hazardous substances. 
39 
40 Potential future land use will affect the risk-based cleanup objectives, potential ARARs, 
41 and point of compliance. The RAOs for protecting human health would be based on risk 
42 assessment exposure scenarios. It is important that potential future land use and the RAOs 

WHC(f PLANT)/8-31-92/03194A 

7-2 

• 

• 

• 



.1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

.., 14 . ~ 
15 

r 16 
17 
18 
19 
20 -~ 23 
24 
25 
26 
27 
28 

,.,.. 29 

• 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

DOFJRL-91-61 
Draft B 

be clearly defined and agreed upon by the U. S7Depeffillent ef Energy (DOE), U. S. 
Bn-¥iroftfflental Proteetion Ageney (BPA) , aad Wasl½iBgton State Department of Eeology 
(Eeology) J.19!9.gy~::::mtii::::l!~iii~l:),efore further and more detailed evaluation of remedial 
actions. nie "'.fi'.anfonf"Sfre·· remeillaf Action Environmental Impact Statement is intended to 
resolve the land use issues. A Record of Decision ff{lf) for this environmental impact 
statement is expected in the spring of 1994. .. .. .. .... .... .. .. 

To focus the corrective actions with a bias for action through implementing IRMs, 
preliminary RAOs are identified for the 200 Areas and T Plant Aggregate Area. The overall 
objective for the 200 Areas is as follows: 

Reduce the risk of harmful effects to the environment and human 
users of the area by isolating or permanently reducing 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 Area). 

The RAOs are further deveioped in Table 7-1 for media of concern and applicable 
exposure pathways (see Sections 4.1 and 4.2) for the T Plant Aggregate Area. The media of 
concern for the T Plant Aggregate Area include the following: 

• 

• 

• 

• 

Radionuclide-- and chemicall contaminated soils that could result in ;:;:;:;:;:;:;,;:;:;:;:;,;,;:;:;:;:;:;:;,;,;:;:;,;:;:;:;:;:;:;:;,;,; y 
direct exposure or inhalation of soil particles 

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 (SSTs) that contribute or may 
contribute contaminants to environmental media will not be addressed by this aggregate area 
tn,tlfle:gement stuey (AAMS• program but rather by the ~ l,fflll§ljil lil;lll:::l;Jllj 
~lrogram. In addition, groundwater as an exposure medium is not addressed in this source 
AA},{S fef)Oft tam1 1::~ut will be addressed in the 200 West Groundwater AAMSI report. 
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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 T Plant Aggregate Area, and are 
presented in Table 7-2. The following are the general response actions followed by a brief 
description for the T Plant Aggregate Area: 

• 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. 

These general response actions are intended to cover the range of options from no 
action to complete remediation. Included are options that satisfy the CERCLA preference 
for isolation and permanent or significant reduction in volume, mobility, and toxicity of 
hazardous substances. No action is included for evaluations as required by the National 
Environmental Policy Act and National Contingency Plan [40 CFR 300.68 (f)(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. Many access and land use restrictions are 
currently in place at the Hanford Site and will remain in place during implementation of 
iitenffi remedial ffieasUtei aetioBS. Because the 200 Areas are alread committed to waste :::::::::::::::::::::::::::::::::::: :;:::;:;:::::::::::::::::::::::::::::::::::::;: y 
management for long term, institutional controls will also be important for final remedial 
measures alternatives. 

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 
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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. 

ffi:Mtml:Ui• Iil!l iilliliTm¢*-¢4Yffl¢.ltw.~rnw~tult. :'91im.f)1tt.=:tm,tvotu.m~:o.f 

-
l lJIJIIIIII' ___ _ 

1::::::::::l::::::::am:::• :::1n1»«111q:::r11n11:::1:::1&qr4.I21:::gm1:::r,1::mn1mm:::m12m~ 

- :::tmE-l!iU!:!Illl!l!tl!IU!I- ::nt-~i 
One potential problem with offsite disposal l fll~xiilffifi 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 actions may not be needed, or only 
be required on 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 includes biological land farming, thermal processing, 

891ii,iiiii,_me 
priority facilities . Waste treatment could be conducted either as an interim 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. liffi~ 

and barrier to direct exposure. In addition, these barriers provide long-term stability with 
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1 relatively low maintenance requirements. Containment actions may be appropriate for either 
2 interim or final remedial actions. 
3 
4 In situ waste treatment includes thermal, chemical, physical, and biological technology 
5 types, of which there are several specific process options including in situ vitrification, in 
6 situ grouting or stabiliz.ation, soil flushing, and in situ biotreatment. The distinguishing 
7 feature of in situ treatment technologies is the ability to attain RAOs without removing the 
8 wastes. The final waste form generally remains in place. This feature is advantageous when 
9 exposure during excavation would be significant or when excavation is technically 
10 impractical. In situ treatment can be difficult because the process conditions may not be 
11 easily controlled. 
12 
13 In the next section, specific process options within these technology groups are 
14 evaluated. 
15' 
16 
17 7.3 TECHNOWGY SCREENING 
18 
19 In this section, potentially applicable technology types and process options are 
20 identified. These process options are then screened using effectiveness, implementability, 
21 and relative cost as criteria to eliminate those process options that would not be feasible at 
22 the site. The remaining applicable processes are then grouped into remedial alternatives in 
23 Sections 7.4. 
24 
25 The effectiveness criterion focuses on: (1) the potential effectiveness of process 
26 options in handling the areas or volumes of media and meeting the remedial aetiee. ebjeeti¥es 
2r Rim, (2) the potential impacts to human health and the environment during the construction 
28 aiicftmplementation phase, and (3) how proven and reliable the process is with respect to the 
29 contaminants and conditions at the site. This criteria also concentrates on the ability of a 
30 process option to treat a contaminant type (organics, inorganics, metals, radionuclides, etc.) 
31 rather than a specific contaminant (nitrate, cyanide, chromium, plutonium, etc.). 
32 
33 The implementability criterion places greater emphasis on the institutional aspects of 
34 implementability, such as the ability to obtain necessary permits for off site actions, the 
35 availability of treatment, storage, and disposal services, and the availability of necessary 
36 equipment and skilled workers to implement the technology. It also focuses on the process 
37 option's developmental status, whether it is an experimental or established technology. 
38 
39 The relative cost criterion is an estimate of the overall cost of a process, including 
40 capital and operating costs. At this stage in the process, the cost analysis is made on the 
41 basis of engineering judgement, and each process is evaluated as to whether costs are high, 
42 medium, or low relative to other process options. 
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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 conclusions column of Table 7-3 indicates that besides no action, monitoring, 3 
institutional process options, and 16 other process options are retained for further 
development of alternatives. These options are carried forward into the development of 
preliminary alternatives. 

7.4 PRELIMINARY REMEDIAL ACTION ALTERNATIVF.S 

This section develops and describes several remedial alternatives considered applicable 
to disposal sites that contain hazardous chemicals, radionuclides, and volatile jm,Jimmuf 
y§.)igi.i, organic compounds (VOCs). These alternatives are not intended as recommended 
actloiii for any individual 5ite-fflffl, but are intended only to provide potential options 
applicable to most sites where multiple contaminants are present. Selection of actual 
remedial alternatives that should be applied to the individual sites--~mlii!would be partly based 
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on future expedited or interim actions and LFis, as recommended in Section 9.0 of this 
report. Selection of proper alternatives would be conducted within the framework of the 
Hanford Site Past-Practice Strategy (DOF./RL 1992j;) and the strategy outlined in Section 
9 .4. The selection process would also be based on "a preference for isolation and permanent 
treatment. 

The remedial alternatives are developed in Section 7.4.1. Then, in Section 7.4.2 
through Section 7.4. 7, the remedial 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. m. EPA guidance 
-.\1:::::~~~i'.9) on fe&siaility satdies ffi~:::for uncontrolled waste management units recommends 
that a limited number of candidate technologies 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, aboveground treatment, and disposal 

• Containment 

• In situ treatment. 

The alternatives are intended to treat all or a major component of the T Plant 
Aggregate Area contaminated waste management units or unplanned release. 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 yijl. 

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 

WHC(f PLANT)/8-31-92/03194A 

7-8 



2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

~ 14 
15 ..-
16 
17 
18 
19 

r. 20 .~ 
23 
24 
25 
26 
27 
28 

~ 29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

• 

DOFJRL-91-61 
Draft B 

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 small amount of the overall contamination at the T Plant 
Aggregate Area. Both no action and institutional controls are required as part of 
Compreheesi're Ewiireftffleet&l Respoese, CompeeS&tioe, Etftd Liaeility Act (CERCLA• RI/FS 
guidance. The purpose of including both of these 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 
alternatives were selected to represent the excavation and treatment strategy. One of these 
deals with disposal of ffltllsttfftftie (TRU) •Utcontaminated soils. Finally, three in-situ 
alternatives were identified. One deals witii'"'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. The remedial action alternatives are 
summarized as follows: 

• No action 

• Institutional controls 

• Engineered multimedia cover with or without vertical barriers (containment)(::: 
ffl~ll :!IYll/lllm:::roitiliiilmtlilll!:::11J• =1:11~* ·.·.•.·. 

• In situ grouting or stabiliz.ation of soil (in situ treatment) 

• 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 voes (in situ treatment). 
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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 multimedia cover can effectively contain radionuclides, heavy metals, inorganic 
compounds, and organic compounds simultaneously. It satisfies the RAOs of protecting 
human health and the environment from 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 easily 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 
be performed in subsequent studies. Also, treatability studies may accompany many of the 
alternatives during implementation. 

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. 

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 without 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 elay-JlitilmillE, gravel, sand, asphalt, tgpsoil, ftft&-Blrti~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}!!:i ~ may be 
supported by treatability studies and performance testing. The barrier would be designed to 
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minimize infiltration of surface water by enhancing evapotranspiration from plants. The . 
covered area would be fenced, and warning signs posted. 

Alternative 1 would provide a permanent cover over the affected area. The cover 
would accomplish the following: minimize or eliminate 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 '::':?:::=::==::=:::::=::: :::::=::::'.31; 
and reduce the volatilization of VOCs and tritium to the atmosphere. If veitlcaf barriers ·are 
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, 

iiiiilt--i~ 
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. 

Groutieg wells would ee iftstalletl ftfttl seff'C&ee thfouglieut the affeeted ·,eftiee:l 1:ooos. 
Sf)OOiliHy feffflul&ted cement gt'OUt (deteffflinee ey treamei:1:ity studies) would ee injeeted ea 
allowea to cure. I.e. situ stal>i-1:iattion would BC eonduetea ffl 8 simi:1:8:f IB&flftCf, CX'Cef)t 8 

e1:1tting head tool wo1:1la ee ttsed to mix the eontaBHnateEI soil with stal>iliziftg COIBf)OttBds fed 
iato the soil. 
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Alternative 2 would provide a combination of immobilization and containment of heavy 
metal, radionuclide, ftffll-inorganic~:i:!lffl:i:ill!tY:9:~il! illll 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. 

assttmeEl that sheet pile sheriftg wooltl ee iestalletl ta fueilitate the e,ceavatien. The ~1¥.it§l 
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 
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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. Treatability tests 
would be performed to determine the specific soil treatment protocols 11119&· The 
treated soil would be backfilled into the original excavation or landfilled. Soil treatment 
by-products may require additional processing or treatment. Figure 7-4 shows a schematic 
diagram of this alternative. 

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. Treatability tests would be performed initially to determine site-specific 
operating conditions. Figure 7-6 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 would be effective in treating radionuclide, heavy metal, and 
inorganic contamination and may also destroy organic contaminants. This would reduce the 
potential for exposures by leaching to groundwater, windblown dust and direct dennal 
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 100 ft, 
which may not be adequate to immobilize deep contamination. 
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7 .4.6 Alternative 5--Excavation, Above-Ground Treatment, and Geologic Disposal of 
Soil with TRU Radionuclides 

Figure 7 6 shews a schematic aiagtll:IB: of Altemath•e 5. Speeinl e:itea=r1atioR procedures 
would have to be used to minim~ fugitive dust. Neft TRU "0•1emuffleR" may h&11e to be 
rem011ed, tempom...-ily stored, 8:ft6 retumed to the eX:e&"1atioR nftef the TRU soil was 
remo•1ed. Imported baekfill would be ssed to restore the site to origiftal gmde. 'The 
e:ite&'lated TRU soil wosld be vitrified or stabilizsed by &ft ftt}()"le grooftd treatmeRt pl&H:t. 
Treata.b:ility tests wosld be eoH:escted to establish the tfeatmeRt process. 'The vit.r.Sied or 
stab~ed soil wosld theft be shipped to a TRU waste 1ep0sitory. LeRg tefffl stomge may be 
required sftt:il a ssitable fae:ility eosld be sited &REI eonstmeted. Ae eegmeered msltimedia 
co'+'ef (AUemat.ive 1) cosld be installed 01;er the eomplcted site to reduce e:xpes1:1re to &Ry 

remaiftiftg coRtami.ftated, fl.Oft TRU soils. 
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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 Vapor Extraction for VOCs 

Figttfe 7 7 shows a sehem&tie EH&gfllffl of a feJ}feSCfttfttPt'e soil 't'apor extmctioa system. 
The soil 't'apor extmctio11 system woultl coasist of 'lefttiftg wells, m&flifoltl piping, 
eoftdeesed water eoHeetors, high effieieeey pO:rti:eulate air (HEPA) filters, aed a eata.lytie 
mtidizer. The co11de11sed water might coetaie: voes llftd mdio11uclides, so it me:y hEWe to be 
disposed of as mdioactiYe mixed waste. The 't'eeted air may eoete:in mdioeuelide eonte:i-fting 
dust p&rtieles, so HEPA filters woul<:I be installed to Femo•t'e the p&rtieulate mdioeuelides. 
The •1ented •rapers would be treated ey the eate:lytie ineieemtor to pro•ride at least 95 % 
destfltetioft. Beeattse thefe 8fC few sites ie the T Plaet Aggi,eg&te AfC8 that COfttaie: voes, 
the potential use of soil ¥aper extmetioe ie this AggFegftte AfC8 woultl limited. 
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.,....., ... 
111-P.!-~ 
extraction is a proven technology for removal of voe from the vadose zone 
soils-:--A jlthough some pilot scale testing may be needed at specific sites. Soil vapor 
extractiori"""would reduce downward migration of the voe vapors through the vadose zone, 
and thereby minimize potential cross-media migration into the groundwater. Soil vapor 
extraction 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 diSJ)Osal si~es ifll!l!IH!.-;::• l !l!Jas aqueous 
wastewater that contained the radionuclides dissolved in carrier solutions consisting of 
surfactants and voe (e.g., carbon tetrachloride). Removal of the voe by implementing soil 
vapor 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 used in 
conjunction with other alternatives if contaminants other than voes are present. However, 
because of the limited number of T Plant Sites that contain voes, the use of soil vapor 
extraction will not be extensive. 

7.5 PRELil\.flNARY 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 T 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 5ite--qffif.:(twhere contaminants may be leached 
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or mobilized by surface water infiltration or if surface/near-surface contamination 
exists. 

• 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, and/or semi-volatile organic compounds gng l ~i- ....... .. 

• In situ vitrification (Alternative 4) could be used at most waste management unit 
or unplanned release sites, although vapor extraction may be needed when VOCs 
are present. Waste management units or unplanned release sites where in situ 
vitrification may not be effective include reverse wells and other sites where the 
contamination is present in a very narrow geometry. In situ vitrification is also 
not considered for surface spills. 

• Excavation, treatment, and geologic disposal of TRU-containing soils (Alternative 
5) could be used only on those sites that contain TRU radionuclides. Since a 
geologic repository is likely to accept only TRU radioactive soils, the non-TRU 
radioactive soils will not be remediated using this alternative. 

• In situ soil vapor extraction (Alternative 6) could be used on any waste 
management unit or unplanned release sites that contains volatile organie 
COfflJ:}OUfl.6S Mmm. Such sites are not common in the T Plant Aggregate Area. 
Nonetheless••'ih,ts)oo L (1,400 gal) leak from li}241-TY-104 S.mffliS.hlUTank 
(UPR-200-W-151) in the T Plant Aggregate Areii'°Is an example··ota····sftttwh'ere 
soil vapor extraction may be an effective remedy. The waste types at this site 
include supernatant containing REDOX ion-exchange waste, PUREX organics 
wash waste, bismuth phosphate first cycle waste, tributylphosphate waste, and 
decontamination waste from 241-TX and ~ !{-TY Tank Farms (WHC 1991a). 

Using these criteria, Table 7-4 was created showing possible preliminary remedial 
action alternatives that could be used to remediate each of the waste management units and 
unplanned release sites. Each waste management unit or unplanned release 5ite-may require 
just one alternative or a combination of many alternatives. Furthermore, similar sites-µqii 
may be remediated simultaneously. Also, more specific waste treatment alternatives couicf be 
identified and evaluated as more information is obtained. Note that a single alternative may 
not be sufficient to remediate all contamination at a single ~ ll!Iimllillil!::Mll::!I\ 
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1 !VP!iffl!!i!ti:liil(l i. For example, soil vapor extraction could precede in situ vitrification 
2 fo remove ·organlc .. contaminants. Also, different combinations of technologies are possible 
3 besides those presented in these preliminary alternatives. Table 7-4 excludes ~ (miti,:j[[that 
4 are covered by other programs. For example single-shell tanks are excluded because they 
5 are addressed by the siHgle shell ta:Rk J>fogmm :§1,illit§fi!l,U;lll(i§J,gjlilffi;fmffl. 
6 
7 Technology development studies will be needed for the in situ vitrification process; and 
8 treatability studies will be needed for the in situ grouting or stabilization process and soil 
9 treatment processes to make sun that they will effectively remediate the contaminants. 
10 Specifically, organic waste mobility may be a problem for in situ vitrification; grouting 
11 agents and the resulting reduction of contaminant leachability will need to be determined 
12 before in situ grouting can be performed; and appropriate treatment protocols and systems 
13 will need to be identified before soil washing can be used. Capping, soil vapor extraction, 
1'4"' and disposal options are all proven processes but may require site-specific performance 
11._ assessment (treatability) studies. 
16 
I7 Focused feasibility studies will be required to evaluate alternative designs for all of the 
1,1. alternatives evaluated, as they relate to the specific waste management unit being remediated. 
19 A site-by-site economic evaluation is also required before making a decision. This evaluation 
2tr will require site-specific information obtained in LFis and focused feasibility studies 1§§§. 

f'" I 
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Figure 7-2. Alternative 1: Multimedia Cover. 
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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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Table 7-1. Preliminary Remedial Action Objectives and General Response Actions. 

Remedial Action Objectives 

Environmental 
Media Human Health Environmental Protection General Response Actions 

Soils/ • Prevent infliestion, 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 above MTCA and DOE biota contamination with constituents at Monitoring 
standards for industrial sites (or concentrations exceeding ARARs. 
subsequent risk-based standards). • Containment 

• Remediate soils containing TRU • Excavation 
contamination above 100 nCi/g in 
accordance with 40 CFR I 91 • Treatment 
requirements. 

Disposal • 
• Prevent leaching of contaminants from 

the soil into the groundwater that would • In Situ Treatment 
cau:/roundwater concentrations to 
exc MTCA and DOE standards at the 
comoliance noint location. 

Biota • Prevent bio uptake by plants. • Prevent bio-uptake of radioactive • No Action 
contaminants. 

• Prevent disturbance of engineered • Institutional Controls/ 
barriers by biota. Monitoring 

• Excavation 

• Disposal 

• Containment 

Air (1) • 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. 

Note: (1) No General Response Actions are required for the air because soil remediation will eliminate the air contamination source. 

WHC(f PLANT)\8-22-92\03 I 94T 



) 

Table 7-2. Preliminarv Remedial Action Technoloe:ies. 

Media 

Soil 

General Response Action 

No Action 

Institutional Controls 

Containment 

Excavation 

Treatment 

WHC(f PLANT)\8-22-92\03194T 

Technolo!!v Tvoe 

No Action 

Land Use Restrictions 

Access Controls 

Monitoring 

Capping 

Vertical Barriers 

Dust & Vapor Suppression 

Excavation 

Thermal Treatment 

Chemical Treatment 

Physical Treatment 

Process Ootion 

No Action 

Deed Restrictions 

Signs/Fences 

Entry Control 

Monitoring 

Multimedia 

Slurry Walls 

Grout Curtains 

Cryogenic Walls 

Membranes/Sealants/Wind 
Breaks/Wetting Agents 

Standard Construction 
Equipment 

Vitrification 

Incineration 

Thermal Desorption 

Calcination 

Chemical Reduction 

Hydrolysis 

Chemical Dechlorination 

Soil Washing 

Solvent Extraction 

Physical Separation 

Fixation/Solidification/ 
Stabiliz.ation 

Containerization 

Pae:e 1 of 3 

Contaminants Treated 

NA 

NA 

NA 

NA 

NA 

I,M ,R,O 

l ,M,R,O 

I,M,R,O 

l ,M,R,O 

l ,M,R,O 

l ,M,R,O 

l ,M,R,O 

0 

0 

I,M,R,O 

M 

1,0 

l,M,R,O 

0 

I,M,R,O 

I,M,R,O 

I .M.R,O 

:\ 

I 
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Table 7-2. Preliminarv Remedial Action Technoloeies. Paee 2 of 3 

Media General Resoonse Action Technolo2v Tvoe Process Ootion Contaminants Treated 

Biological Treatment Aerobic 0 

Anaerobic 0 

Disposal Landfill Disposal Onsite Landfill I,M,R,O 

Offsite RCRA Landfill l ,M,O 

Geologic Repository Geologic Repository T (I,M,O non-TRU 

\ 
radionuclides if mixed 

with 1) 

In Situ Treatment Thermal Treatment Vitrification l ,M ,R,O II 
Thermal Desorption 0 

Chemical Treatment Reduction M,O 

Physical Treatment Soil Flushing l,M,R,O g Vapor Extraction 0 I 

~ Grouting l ,M ,R i t!! 
I I ~ N Fixation/Solidification/ l,M,R,O Cl" 

I 

Stabilization t1j \0 ..... 
I 

Biological Treatment Aerobic 0 °' ..... 
Anaerobic 0 

Biota No Action No Action No Action NA 

Institutional Controls Land Use Restrictions Deed Restrictions NA I 
I 

Access Controls Signs/Fences NA 

Entry Control NA 

Monitoring Monitoring NA 

Excavation Excavation Standard Construction l,M,R,O 
Eauioment 
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Table 7-2. Prelimina Remedial Action Technolo ies. 

Media General Res nse Action 

Disposal 

Containment 

I = Other lnorganics 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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Technolo 

Landfill Disposal 

Ca in 

Process O tion 

Landfill Disposal 

Multimedia 

Pa e 3 of 31 

Contaminants Treated 

l ,M,R,O 

IMRO 
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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 wiili 

uses such as farming. reduce contamination. oth~r 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 

i t!! ~ options. 

~ I 
Easily implemented. Retained to be us w Monitoring Monitoring Analyze soil and soil gas Does not reduce the Low 

P) 
samples for contaminants contamination, but is very Standard technology. in conjunction with 1:1:1 \0 -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 ofl 

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. May be effectiveness and 

contamination. difficult to ensure continuous implementability. 
wall. 
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Table 7-3. Screening of Process Options. Page 2 o{ 8 

Technology Relative I 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. 8 surface. 

~ Thermal Above-ground Convert soil to glassy Effective in destroying Commercial units are High Retained because of i ~ I Treatment Vitrification materials by application of organics and immobilizing available. Laboratory testing potential ability to ~ w electric current. the inorganics and required to determine immobilize 0-
radionuclides. Off-gas additives, operating radionuclides and t,:, l,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 treabnent 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°F) by organic soil contaminants. a pilot-scale level. Pull-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 
Conclusions I Type Process Option Description Effectiveness Implementability Cost 

Calcination High temperature Effective in the Commercially available. High Rejected because df 
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 
component5 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 

I 
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 ~ 
Treatment Reduction agent to convert treating heavy metal soil soils. Competing reactions limited applicabili 

1 contaminants to a more contaminants. may reduce efficiency. and implementatio 
stable or less toxic form. Radioactivity will not be problems. 

reduced. 8 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 down contaminants to less classified as reactive. well demonstrated. and unproven on ~ w toxic components. Limited effectiveness on soils. I 
0 

stable compounds. b:, \0 -Radioactivity will not be I 

. I 
0'I 

reduced. -
Chemical Detoxify chlorinated Not commonly used on the Difficult to implement. High Rejected because ofl 
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 I reagents. T 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 Jr 8 
Technology Relative 

Conclusions \ Type Process Option Description Effectiveness Implementability Cost 

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 tb 

preferentially dissolve the the contaminants presented solvent and operating further I 
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 o 
Solidification/ solid 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. ~ w 
0. Containerization Enclosing a volume of Effective for difficult to May be implemented for low Low Retained because of ta 1.0 

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 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 because of 
oxygen deficient contaminant and commercially available to limited applicability 
environment. concentration specific. produce contaminant and difficult 

Treatment has been degradation. T reatability implementation. 
demonstrated on a variety tesl~ are required to 
of organic compounds. determine site-specific 
Not effective on inorganics conditions. 
or radionuclides. 

Disposal Landfill Place contaminated soil in Does not reduce the soil Easily implemented· if Medium Retained because 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. effectiveness and 
a more secure place. implementability. 

Geologic Put the contaminated soil in Does not reduce the soil Not easy to implement High Retained because of 
Repository a safe geologic repository. contamination, but is a because of limited site effectiveness on TRU 

very effective and long- availability, and permits for wastes. 

8 term way of storing transporting radioactive 

;::I radionuclides. Probably wastes are hard to get. 

i t!! unnecessary for 
I nonradioactive waste. ~ w 

('1) 
In Sib.I Vitrification Electrodes are inserted into Effective in immobilizing Potentially implementable. High Retained because of t,j \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 0\ -electrodes to act as a starter destroys some organics lateral and vertical extent of radionuclides 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 sib.J by Effective for removal of Implementable for shallow Medium Rejected because of 
Desorption radio-frequency electrodes volatile and semi-volatile organics contamination. Not limited applicability. 

or other means of heating to organics from soil. implementable for 
temperab.Jres 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 sb.Jdies required. 
desorption of volatile and Contaminants are 
semi-volatile organics from transferred from soil to 
the soil. air. 
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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 

a t!! gradient that causes inorganics and Requires emission treatment organics. 

~ I volatiles to flow through air radionuclides. Emission for organics and capture w ...... spaces between soil treatment required. system for radionculides and 0:, \0 
particles to the extraction volatilized metals. -I wells. 0\ -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 effectiveness 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 Effeciive for most organics Difficult to implement. Low Rejected because of 
Biological organic contaminants as at proper conditions. Treatability studies and limited ,pplicobili1 
Treatment substrate 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 inorganics required. Treatability studies and difficult 
addition of nutrients. and radionuclides. and thorough subsurface 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 . 
exposure pathways. exposure pathways. regulatory agencies, local g governments, and the public. 

::j Land Use Deed Identify contaminated areas Effective if implementation Administrative decision is Low Retained to be used i ~ I Restrictions Restrictions and prohibit certain land is continued. Does not easily implemented. in conjunction with ~ w 
(1Q uses such as agriculture. reduce contamination. other process 

options. b:I I.O ,_. 
Access Signs/Fences Install a fence and signs Effective if fencing is Easily implemented. Low Retained to be used 

I 
O'I 

Controls around areas of maintained. Restrictions on future land in conjunction with 
,_. 

contamination to keep use. other process 
people out and the biota in. options. 

Entry Control Install a guard/monitoring Very effective in keeping Equipment and personnel are Low Retained to be used 
system to eliminate people people out of the easily implemented and in conjunction with 
from coining in contact with contaminated areas. readily available. other 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 other process 
contaminant levels. options. 

Capping Multimedia Fine soils over synthetic 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 Process Option 

Excavation Standard 
Excavating 
Equipment 

Disposal Landfill 
Disposal 

Description 

Remove affected biota and 
load it onto process system 
equipment. 

Place contaminated biota in 
an existing landfill. 

WHC(f PLANT)\8-22-92\03194T 

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 are 
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 
effectiveness and 
implementability. 

Retained because of 
potential 
effectiveness 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 4 

Alt 5. 
Alt 1. Excavation, 

Multimedia Cover Alt 2 . Alt 3. Alt 4. Treatment, and Alt 6. 
With or Without In Situ Excavation and In Situ Geologic Di•p. of In Situ Soil Vapor 

Waste Management Unit or Unplanned Release Vertical Barriere Grouting Treatment Vitrification TRU Soil Extraction for voe, 

·•··· ·.· 

· .. · \)·.•Cc· ... >}\\·'.'······ ....... ,.:. :.:, Tanb and Vaulti 
····•· ..... : : .. .... :.,. : . ·••·• .. 

241-T-361 Settling Tank"' 

••••> ... •••<••••••••<•&? ?••••·•·•••··t··.<•••rnt :Ht ••·•••••• Crlb• and Drain• ··•· > ·•···•·• .·•· ·.·· .. < .\ ·< ·•···} > ··. ·:'::• 
·. •:.•·: 

216-T-6Crib • • • • • 
216-T-7TFCrib • • • • • 
216-T-8 Crib • • • • • 
216-T-18 Crib • • • • • 
216-T-19TF Crib • • • • • 
216-T-26 Crib • • • • • 
216-T-27Crib • • • • • 
216-T-28 Crib • • • • 
216-T-29 Crib • • • • 
216-T-31 French Drain • • • • 
216-T-32Crib • • • • • 
216-T-33 Crib • • • • • 
216-T-34Crib • • • • • 
216-T-35 Crib • • • • • 
216-T-36 Crib • • • • • 
216-W-LWC Cribb/ • • • • 

_ (_.{· 
... 

· : ? • Rtvku Well• . . . : .. : / ··•···• /> < < .·:•.·····.·.·· /.···••·•·•·• •·•·•·••·· \< :·<:•·· . .. 

216-T-2 Revene Well • • 
216-T-3 Revene Well • • • 

.?<t••••t•······.••·· .•.··t• > .. · .·.. ::: :;.:•:. 
Ponds, Dilchei; and Ttend1ee // ,(< ·>>> :y•·•· .. ·,· · ..•.. :: .·.• />·· .. · .. ••:•:,:•· :••::. ••· . . ... .·. ......... ·•·· ..... : . •· 

216-T-4A Pond • • • • • 
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Table 7-4. Preliminary Remedial Action Alternatives Applicable to Waste Management Units and 
Unplanned Release Sites. Page 2 of 4 

Alt 5. 
Alt l . Excavation, 

Multimedia Cover Alt 2 . Alt 3 . Alt 4 . Treatment, and Alt 6. 
With or Without In Situ Excavation and In Situ Geologic Diap. of In Situ Soil Vapor 

Waste Management Unit or Unplanned Releue Vertical Barrien Grouting Treatment Vitrification TRU Soil Extnction for voe, 
216-T-48 Pornf>' • • • • • 
216-T-l Ditch"' • • • • • 
216-T-4-lD Ditch • • • • • 
216-T-4-2 Ditch"' • • • • • 
200-W Powerhouse Pornf>' • • • • 
216-T-5 Trench • • • • • 
216-T-9 Trench • • • • 
216-T-lOTrench • • • • 
216-T-ll Trench • • • • 
216-T-12 Trench • • • • • 
216-T-13 Trench • • • • 
216-T-14 Trench • • • • • 
216-T-15 Trench • • • • • 
216-T-16Trench • • • • • 
216-T-17Trench • • • • • 
216-T-20Trench • • • • • 
216-T-21 Trench • • • • • 
216-T-22 Trench • • • • • 
216-T-23 Trench • • • • • 
216-T-24 Trench • • • • • 
216-T-25 Trench • • • • • 

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

.,. , ,,, ) :;.,.,.;~ _.i .;.;,~~ atid Asiotiilted Driin Field• .,... ), . > (. (, ..• f. ))'\,·••••'(.,·, ... , ... ,.'••·•:)\( , .:•:•::•:•:•:·:,.·. 

2607-Wl Septic Tam!' • • • • 
2607-W2 Septic Tam!' • • • • 
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Table 7-4. Preliminary Remedial Action Alternatives Applicable to Waste Management Units and 
Unplanned Release Sites. Page 3 of 4 

Alt 5. 
Alt 1. Excavation, 

Multimedia Cover Alt 2 . Alt 3. Alt 4 . Treatment, and Alt 6. 
With or Without In Situ Excavation and In Situ Geologic Diap . of In Situ Soil Vapor 

Waste Management Unit or Unplanned Releaae Vertical Barriere Grouting Treatment Vitrification TRU Soil Extrection for VOCa 

2fAJ7-W3 Septic Taniti'1 • • • • 
2fAJ7-W4 Septic Tantl-1 • • • • 

: : :: : . u ' ·••· )..... \ ·•.·•· .. \ •· \ Ba1in1 •·•· · .. >. . .... ?\ <·· (· /) . ·····••:•••·•·····•·•·•··•· .. • . .. . . :-·:--. -:·:· 

207-T Retention Basin"' • • 
1 •• u•tt- ·· .. ··:: :::,: • : ............ J.<>••>••••••··•·•·····•·•·•·• ) { .• Burial Site, .< < ••••• .. · ...... . . : . . / ..... ··•·•·• :<. ..... /0 ...... : ...... · .. •····• .. . .· ... .::.. •.. .::?:,:.< .. . •·.·. >.·•·•·•·• •.•. 

200-W Ash Di•po•al Ba•in"' • • • • 
200-W Burning Pit • • • • • 
200-W Powerhouae Alh Pit"' • • • • 
218-W-8 Burial Ground • • • • • • - .·.· .. ·.· • .... Lili ... ..·.. .. ,.. 1 ReleeiMia :'.-'.<•::·:·:·:-:::.;:,:- ..... -,•,•.·-•,·,•,•,· ----:-:- ~ ••·· = ) ::-·::;:.::::::-: <-:-·> .--:- •.• ·.· j .. ·.· :\{//U . .,,.-•~•- .·.· ·:.::·•·····••:••··· ....... ? 

·•.••:· ... 

UN-200-W-2 • • • • 
UN-200-W-3 • • • • 
UN-200-W-4 • • • • 
UN-200-W-8 • • • • 
UN-200-W-14 • • • • 
UN-200-W-27 • • • • 
UN-200-W-29 • • • • 
UN-200-W-58 • • • • 
UN-200-W~J • • • • 
UN-200-W~S • • • • 
UN-200-W~7 • • • • 
UN-200-W-73"' • • • • 
UN-200-W-Tf" 

UN-200-W-85" 
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Table 7-4. Preliminary Remedial Action Alternatives Applicable to Waste Management Units and 
Unplanned Release Sites. Page 4 of 4 

Alt 5. 
Alt 1. Excavation, 

Multimedia Cover Alt 2 . Alt 3 . Alt 4. Treatment, and Alt 6 . 
With or Without In Situ Excavation and In Situ Geologic Di1p . of In Situ Soil Vapor 

Waste Management Unit or Unplanned Release Vertical Burien Grouting Treatment Vitrification TRU Soil Extraction for VOC1 

UN-200-W-88"' - •· 

UN-200-W-98 • • • • 
UN-200-W-99 • • • • 
UN-200-W-102 • • • • 
UN-200-W-135 • • • • 
Notes: a1 No record was found to indicate that any environmental contamination is associated with this structure. Therefore no applicable 

altemative(s) was identified. 
bl 

cl 
This is an active unit. 
Records indicate that all environmental contamination resulting from this unplanned release was removed and disposed. 
Therefore no applicable altemative(s) was identified. 
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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 Site Past-Practice Strategy (DOFJRL 1992i,), is designed to focus the 
remedial investigation (RI)/feasibility study (FS) process toward 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 Site Past-Practice Strategy is a "bias for 
action" which emphasizes the maximum use of existing data to expedite the RI/FS process as 
well as allow 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 (LFls), and focused feasibility studies (FF$§). 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 1987a). This section implements the DQO process for this, the scoping phase in the 
T Plant Aggregate Area. . 

In the guidance document for DQO development (EPA 1987a), 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) 

o 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 T Plant AAMS. 

8.1.1 Data Users 

The data users for the T Plant AAMS and subsequent investigations such as LFis, 
RI/FSs, and Resource Conservation and Recovery Act (RCRA) Facility Investigations 
(RFls)/Corrective Measures Studies (CMSs) 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 U.S. 
Department of Energy (DOE), EPA, and the Washington State Department of 
Ecology (Ecology) . 

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 Field Office (DOFJRL) 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 
T 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 the 
recommendations of the AAMS. 

Concerned members of the wide community involved with the Hanford Site . 
These may include: 

Other state (Washington, Oregon, and other states) and federal agencies 

Affected Indian tribes 
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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 Site Past-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 T Plant Aggregate Area are presented in Sections 2.0, 3.0, and 
4.0 and in topical reports 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). 

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 
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beneath each of the Wl,aste Mfflanagement Yqnits in the T Plant Aggregate Area. There 
was found to be a limited amount of data in thls regard. The data reported for the various 
waste management units in the T Plant Aggregate Area (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-T-4-2 and 
216-T-4-Il,D Ditches) portions of the sites overlap and therefore should be 
considered jointly. 

• 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 TI.Ds placed at points not associated with specific waste 
management units. I@ TLD data ~ Ido not differentiate radionuclide 
species. 

• Waste, soil, or sediment sampling--these include waste sampling in single-shell 
tanks (SSTs) (in the 241-T, -TX, and -TY Tank Farms) and soil sampling in the 
vadose zone around ffi!I241-TY-104 ll ~ r!ili:111 as a result of a 5,300 L 
(1,400 gal) leak (UPR-200-W-153). The flU8lity of these d&ta is &pp&refttly good, 
aut eh8:ftges at the .release sites (e.g., ele8:ftttf, aetiYities) siftee the time of the 
sampling makes the d&ta agaiB geeeml:ly inapplieable to determiftatioa of the 
p.reseat dfty aistriatttioft of eoftt&min&tion. 

There is also a set of data of soil sampling and analysis that was conducted for 
several years on a grid pattern, so 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 basi~:::1,9~::::• 1:::n ::::9• :;1:::- :::1;11111:~mmiMlll]~¥~ffi-
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• Biota sampling-~here are analytical data for grid-point samples of vegetation 

iiiiiiiiiiii&., .. 
• Borehole geophysics--these data, for a number of units which discharged to the 

soil column (cribs, french drains, and ditches) and the SST~;;;~ffig!~t,fi~D.!~, 
were designed to detect the presence of radionuclides (by thefr°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 
T Plant Aggregate Area is included in the Data Package Topical Report prepared 
for this study (Chamness et al. 1991). These data [lq~~!!l@~~n¢!:~n~:::iim:::~ 
limited by the method's inability to identify specific··radfonuclides ··a:ncf"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 T Plant Aggregate 
Area, the RLS responds only to gamma rays and so 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 ~i.@fwells located in the T Plant Aggregate Area and 
will be available with completion of the AAMS process. 

Based on the above summary, the data are considered to be a--§IIvarying quality. 
These data have not been validated, a process generally required for .. risk assessment or final 
Record of Decision (ROD) purposes. Most of the data are based on field methods, which 
are generally applicable only for screening purposes 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 ffl~S mw11:::l¥m£il:ili1iJllfil:Yil::l :i:tlMa:::are unable to differentiate 
the various radionuclides that may have been present at the time of the survey. 
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• The release locations have been changed (especially by remediation activities) 
since the time of the survey or sampling, and it is likely that containment 
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 release. This deficiency applies to horizontal and 
vertical differences in location: the borehole geophysics data may be at the 
correct depths, but the distance of the borehole from the waste management unit 
can severely attenuate the gamma-radiation that 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~! 
fTRUsl). 

• There has been virtually no measurement of nonradioactive hazardous constituents 
in the sampling and analysis of media in the PUREX ~t Plant Aggregate Area. 

As a result of these deficiencies, the data are not considered to be usable for input to a 
quantitative risk assessment or for comparison to ARARs. :fillll:iffi• l• ::::et::• ::1\1 
- :~l::Pti!lffll::1::imwm]lf::!:t::I~ 

In addition to those data, there are also data regarding site conditions (Issue 4) which 
do no directly relate to the presence of environmental releases but which will assist in the 
assessment of their potential migration~ if present. These data are generally summarized in 
the Topical Reports prepared for this A.AMS. Those reports include the following: 

• T Plant Geologic and Geophysics Data Package for the 200 AAMS (Chamness et 
al. 1991), 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 
available from the drilling of each well located in the T Plant Aggregate Area, 
such as the logs available (driller's or geologist's). Those E.ili!ilogs contain 
information on well location, soil grain size, soil carbonate··content, soil moisture, =-•1E1£i1 ~~y:!ff~~~*:J!!!i•i:~~,*·~~,e::!built) 
summarieidhr"a"seiectlon of wells in the T Plant Aggregate Area. 

• Geologic Setting of the 200 West Area: An Upda.te (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 
sepmbasalt :i.lii~m• l~ii: strata found beneath the 200 West Area. 
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The data in these topical reports was obtained for the -Ajggregate -Airea study based on 
a review of driller's and geologist's logs for wells drilled in the T Plant .Aggregate Area. A 
selection of 15 of those logs was made which best represented the geologic structures below 
the A@ggregate A-1,rea and are presented in Chamness et al (1991). Lindsay et al (1991) then 
used these wells (and other from other Ajggregate Ajreas in the 200 West Area) to develop 
cross-sections, structure maps, and isopac·h 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, blJt generally 
these data are suffid.ent 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 which was gathered in the general area of the 200 West Area, 
and thus potentially appropriate to the T Plant Aggregate Area, is the result of a Jffl\}gf 
studies which were performed for the Basalt Waste Isolation Project (BWIP) ········ ...... 
p)OE--Rb 1988lj,), 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 has 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 

• Magnetics 

• Seismic reflection 

• Seismic refraction 

• Magnetotellurics . 

These data, as presented in Section 1.3.2.2.3 of DOE-Rb (1988b), were reviewed for 
their relevance to the present T Plant (source area) AAMS. The limitations of these studies 
include the following aspects: 
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• Most of the studies covered a regional scale with lines or coverages that may 
have crossed the T 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 (and none in the T Plant Aggregate Area) which are interpreted as 
descriptive of the structure of the suprabasalt sediments. 

• Lastly, some of the anomalies which 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 Topical Reports 
for the AAMS (Lindsey et al. 1991, 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. 

Other data, presented in Sections 2.0, 3.0, and 4.0 are broader-scale rather than site­
specific as the contaminant concentrations are. These include: topography, meteorology, 
surface hydrology, environmental resources, human resources, and contaminant 
characteristics. These data are generally of acceptable quality for the purposes of planning 
remedial actions in the Y:± Plant Aggregate Area. 

8.1.3 Evaluation of Available Data 

The EPA (1987i.) has specified indicators of data quality, the five "PARCC" 
parameters (precision;··•accuracy, representativeness, completeness, and comparability), which 
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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 which 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 due mainly to the 
progress of analytical methodologies and quality assurance (QA) procedures since 
the time they were collected. The Hanford Site Past-Practice Investigation 
Strategy (DOFJRL 1992j) recommends that existing data be used to the 
maximum extent possible, at two levels: first to formulate the conceptual model, 
conduct a qualitative risk assessment, and prepare work plans, but also as an 
initial data set which 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. $,Q~ 
1• :m§:n:1:8f:::Bt11mnBil]IIUiii~:::~ilPllli9::::m::::1111::::1~:J,:868::r .w ... 

Limitations include the observation only of gross gamma radiation rather than 
differentiating it by radionuclide (e.g. , through spectral surveying methods as are 
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 T 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 drill. in contaminated areas and the 
possible release or spread of contamin&tion through these intrusive procedures. 
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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 characteriz.ation for transport mechanisms, this procedure is 
acceptable given the screening level es pf::the present study. For example, while 
it is appropriate to use a limited number···of boring logs to characterize the 
stratigraphy in the Aiggregate Airea (Chamness et al. 1991, Lindsey et al. 
1991), the later, waste management unit specific, field sampling plans will 
require detailed consideration of more of the logs of well$. 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 which are considered "valid." 

None of the data that have been previously gathered in the T Plant 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 

imi,1:it~iiil1:111•1-~:11•1111•-lle 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. 

• Comparability -- the confidence that can be placed in the comparison to 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 T 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 in the development of work plans for site 
field investigations, prioritization of the various units, and to determine, to the extent 
possible, where contamination is or is not present. 
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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 T 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. 

All pathways 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 thus 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 T Plant AAMS are listed in Section 1. 3. They include 
(ia part) the following: 

• Assemble site data (as described in Section 8.1.2) 

if:I:J:t:Blll::litl::111111::t• Illi§i]IIP.l 

~:1:11:::~:]::;m91-::: im~~m::g ::B:::- :::}Y1~:::1-::- ::mm:1111: 
• Develop a preliminary site conceptual model ( see Section 8. 1. ~) 
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• Identify potential contaminants of concern and their distribution (Sections 4.0--a:ftd 
~) 

• ~dentify preliminary PIIIIUll!iivlii;Rt;i;l!~::m :::1mti.Mi~i:::tE~U§ni 
(ARARs] (Section 6.0) 

• Define preliminary remedial action objectives and screen potential remedial 
technologies to prepare preliminary remedial action alternatives (Section 7. 0)j!!Jffi:g 
111~~::aet-m~::~'l::~ ::::111g,:~~~i!~:m:::m~~~:::1111 ·············· 
!~§!n:]t;1 

1::1::::::::1~Bi:i::il;EPll!~::11§1B;:;:@mltl:::B~!~':::11:::m::enRIII 
• Recommend ERA, IRM, LFI, or other actions (Section 9.0) 

• Redefine and prioritize, as data allow, -1::11mrn:::m1t:~lilHill 
workplan activities with emphasis on supporting early cleanup actions and records 

of decision;~§llffi~:;:;l i;l ] i91;:;l f P~ 

,:::t:1:tmm1:::1ma:::mn:::11m::1IBYBJ1ll:llillll!IBtil 
(litiiiii f-i ~t). 

The decisions that will have to be made on the basis of this AAMS can best be 
described according to the Hanford Site Past-Practice Strategy (DOEJRL 1992j) flow chart 
(Figure 1-2 in Section 1.0) that must be conducted on a site-by-site basis. Decisions are 
shown on the flow chart as diamond-shaped boxes, and include the following: 

• Is an ERA justified? 

• Is less than six months' response needed (is the ERA time critical)? 

• Are data from field if¥t1estigfttioes 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? 

0 Are data (from field investigations) sufficient to perform risk assessment? 
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• Can an gqperable Yµnit/Afggregate Airea ROD 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 include the 
following: 

• ERA (if justified) 

• 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 Remedy 
Selection (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 1987a) 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. Toe elements of this stage of the DQO 
process include: 
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• 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. 

8.2.1 Data Uses 

For the purposes of the remediation in the T 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 determination and evaluation of 
the physical and chemical properties of any wastes and contaminated media present at a site, 
and an evaluation of the nature and extent of contamination. This process normally involves 
the collection of basic geologic, hydrologic, and meteorologic data but more importantly for 
the T 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 Site Past-Practice Strategy (DOFJRL 1992©, but rather the data must work 
toward the ultimate objectives of assessing the need for remediation (according to risk 
assessment methods, either qualitative or quantitative, or compliance with ARARs) and 
providing appropriate means of remediation (through an FFS, FS, or CMS). The 
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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 T 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 
discussion of risk assessment data uses and needs, for both human and ecological evaluations, 
is presented in the Ri.sk Assessment Guidance for Superfwul, Volumes 1 and 2 (EPA 1989b,c). 
BP A Region 10 has also developed its preferred methodology for these risk assessment 
activities (EPA 10 1991, 1989) iiaffliiii!Jili!i~iiii!J:ffl!lil- The ecological and human health risk 
assessments will follow the guiclance·outlinecflii".iiie··M-29-03 milestone document, Hanford 
Site Baseline Ri.sk Assessment Methodology (DOE/RL 199-l-el.J).). The data requirements for 
an ecological risk assessment include (1) identification of crfrfoal species, (2) identification of 
habitat within and surrounding the Hanford Site, (3) feeding relationships among species of 
concern, and (4) contaminant concentrations in environmental media and species of concern. 
The main deficiency in the data available for waste management units in the T Plant 
Aggregate Area is that a quantitative assessment of contaminant concentrations for the 
purposes of Risk Assessment cannot be performed. The present understanding of site risks is 
presented in the selection of constituents of concern (Section ~i.0). Qto.l)wllilgij![qf 
quantitative risk assessments will be eoedueted &t: the Hltftford .. Site witii""•a"methodology"" ti"ndef 
d011elopmeat, aed the data eeeds fof this methodology will be considered in developing site 

specific sampling and analysis plan~ii;~~::::1 ::~ :::1.lt'#lilil tii::1• 1.IP! Plllilii !tl i gj, 

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 Site Past-Practice Strategy 
[DOE/RL 1992j]). 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. 
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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 Site Past-Practice Strategy (DOB'RL 1992j.) flow chart, as discussed at 
the end of Section 8.1.5. To the extent possible, however, not ail 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. 

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, as well as for the 216-T-20 Trench. 

• Possible contamination found at the sites--these data are derivable from the 
inventories for the sites (mainly for the cribs and other disposal facilities) . 

• The depth of gamma ray emittiBg radi01tttelides @:gmiU~--this information is 
obtained from the gross gamma borehole logging.Jor.many°.of the sites. 

Two types of information are available for the purposes of worker health and safety, 
and will be used for the development of health and safety documents: 

• 

• 

Levels of surface eofHftffliB&aoft ~t,lj--derived from the ongoing periodic 
radiological surveys done under ihe""iinvfronmental Surveillance program 
(Schmidt et al. 199tJ). Table 8-1 shows where surveys have indicated detectible 

eompe.rison of w11st:e ¥olume dischllfged e:Bd the ll'tllileble soil f)OFe 7rolume. A.H. 
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sites for which waste ·1olttme e,rneeds the soil pore ·1olume ftfe ideotified in Tualc 
8--h 

Table 8-1 also presents a first expression of the data needs for the individual waste 
management units in the T Plant Aggregate Area, which must be addressed for remediation 
approaches to be developed. 

8.2.2 Data Needs 

The data needs for the T 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 T 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 
not be limited to chemical parameters, but should also include necessary physical parameters 

iiiiiiiil'-!!~~ 
and source materials are interrelated, data types used to evaluate one media may also be 
useful to characterize another media . 

Identifying data types by media indicates that there are overlapping data needs. Data 
objectives proposed for collection in the site investigations at sites in the T Plant Aggregate 
Area are discussed in Section 8.3 to provide focus to investigatory methods that may be 
employed. The data type requirements for the preliminary remedial action alternatives 
developed in Section 7.4 are summarized in Table 8-2. 

8.2.2.2 Data Quality Needs. The various tasks and phases of a CERCLA investigation 
may require different levels of data quality. Important factors in defining data quality 
include selecting appropriate analytical levels and validation and identifying contaminant 
levels of concern as described below. The Westinghouse Hanford document, A Proposed 
Data Qua.lity Strategy for Hanford Site Characterization, will be used to help define these 
levels (McCain and Johnson 1990). Data Qttality Objecti't'eS - ~::Em!:::will also be 
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developed and defined on an operable unit basis in the work plans and, specifically, in the 
Quality Assurance Project Planj (QAPjPs) which will guide investigation activities. 

Chemical and radionuclide laboratory analysis will be one of the most important data 
types, and is required at virtually all the sites in the T Plant Aggregate Area. In general, 
increasing accuracy, precision, and lower detection limits are obtained with increasing cost 
and time. Therefore, the analytical level used to obtain data should be commensurate with 
the intended use. Table 8-3 defines five analytical levels associated with different types of 
characterization efforts. While the bulk of the analysis during LFis/Rls will be screening 
level (DQO Level I or II), these data will require confirmation sampling and analysis to 
allow final remedial decisions through quantitative risk assessment methods. Individual DQO 
analytical P ARCC parameters for Level ill or IV analytical data associated with each 
contaminant anticipated in the T Plant Aggregate Area (as developed in Section 4) are given 
in Table 8-4. These parameters will be used for the development of site-specific sampling 
and analysis plans and quality assurance plans for investigations and remediations in the 
aggregate area. 

Before laboratory or even field data can be used in the selection of the final remedial 
action, they must first be validated. Exceptions are made for initial evaluations of the sites 
using existing data, which may not be appropriate for validation but will be used on a 
screening basis based on the Hanford Site Past-Practice Strategy (DOFJRL 199'.Zi). Other 
screening data (e.g., estimates of contaminant concentration inferred from field analyses) 
may also be excepted. Validation involves determining the usability and quality of 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 ~fflli-W,Quality Control 
(Q~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 QuaJity Strategy for Hanford Site 
Characteriza,tion (McCain and Johnson 1990) and standards set forth by Westinghouse 
Hanford. 
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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 (QAPjP) 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 
Information Management Overview (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. This will be accomplished and documented by Westinghouse Hanford in the 
production of work plans and field sampling plans for each aggregate area, under the 
guidance and review of the Tri-Party Agreement participants. Specific locations and 
numbers of samples will be determined based 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 216-T-20 Trench), 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, 
and beta/gamma spectrometer probe surveys. In situations where and when available data 
are more complete, 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 T Plant Aggregate Area should take advantage of this approach for a comprehensive 
characterization of the site in a cost-effective manner. 

WHC(TPLANT)/8-29-92/0321 SA 

8-19 



DOFJRL-91-61 
Draft B 

1 A combination of lower level (Levels I iffi'UII, 8:ftd III) and higher level analytical data 
2 (Levels IJUi,l;;:IV and V) should be collected:···· ··For iestaBee, at least one of the samples 
3 collected from each source (ieclttdieg coetamiaated surfaee soil at unplamied release 
4 locations) should be ealyzed at DQO l.e1el IV or V 8:ftd y&lidftted to proYide high quality 
5 data to confirm the less e:,q:,ensiYe but more extensiYe lower leYel ealyses. This approach 
6 would provide the certainty necessary to determine contaminants present near the sources. 
7 Samples collected from the other media (i.e., subsurface soils, sediments) will be analyzed 
8 by Test Methods for Evalua.ting Solid Wastes, (EPA 1986), CLP (EPA 1988b, EPA 1989b), 
9 Methods for Chemical Analysis of Water and Wastes (EPA 1983), or Prescribed Procedures 
10 for Measurement of Radioactivity in Drinldng Water (EPA 1980b). 
11 
12 8.2.2.5 Data Quality Parameters. The PARCC parameters are indicators of data quality. 
13 Ideally, the end use of the data collected should define the necessary P ARCC parameters. 
14 Once the PARCC requirements have been identified, then appropriate analytical methods can 
15 be chosen to meet established goals and requirements. Definitions of the P ARCC parameters 
16 are presented in Section 8.1.2. 

17"' 
18 In general the precision and accuracy objectives are governed by the capabilities of the 
19 available methodologies and in most cases these are more than adequate for the needs of the 
2 investigations. Chemical analyses can usually attain parts per billion detection range in soils 
21 and water, and this level is adequate to the needs of the risk assessment for most analytes. 

~~ iiiiiiiiiia~!!!t, 
25 (e.g., arsenic) would require analysis to much lower levels, but this is impossible because of 
2§_ the limitations of analytical methods and the effects of natural background levels. For 
27 example, EPA Method 200.62-C-CLP can analyze to detection levels of 500 µg/kg in soils , 
28 • while the Model Toxics Control Act {MTCA) Method C Industrial soils cleanup level is 50 
2 Jl:~!~~'. .... I Ilmli::1m,~lifflllt::ii1m1;1Jmiffiql::!iii]I IilliMmfil iil i::22fflm::l!i!itiBBIRi 
30 liYfflli':f!:In addition, risk assessment is conventionally computed only to a single digit of 
31 precision and uses conservative assumptions, which reduce the impact of measurements with 
32 lower accuracy. 
33 
34 For other measurements, such as physical parameters, the precision and accuracy 
35 capabilities of existing measurement technologies are sufficient for the evaluation methods 
36 used to produce characterization data, so the objectives are based on the limitations of the 
37 analysis methodologies. 
38 
39 Representativeness is maintained by fitting the sampling program to the governing 
40 aspects of the sources and transport processes of the site, as demonstrated in the site 
41 conceptual model (Section 4.2). Initial sampling should concentrate on sources, which are 
42 fairly well-understood, and on representative locations of anticipated transport mechanisms. 
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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 1988c). 

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 (through quantitative 
risk assessment and evaluation of compliance with ARARs) 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 which 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 characterization 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. 
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All of these needs will have to be addressed in the data collection program 
(Section 8.3). 

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 e:H--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 
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 is not 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 T 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 T Plant 
Aggregate Area. The results are described in Sections 8.3.2 and 8.3.3 in a general form. 
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• 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 ER.As or IRMs). 

• Data collected from initial investigation activities should be used to confirm and 
refine the conceptual model (Section 4.2), refme the analyte constituents of 
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 fmal cleanup actions and further refme 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 1988c). 

8.3.2 General Strategy 

The overall objective of any field investigation (LFI, IRM, or RI) of the sites in the 
T Plant Aggregate Area will be to gather additional information to support risk assessment 
and remedial action selection according to the Hanford Site Past Practice Strategy (DOE/RL 
1992j) flow chart discussed in Section 8.1.5. The general approach or strategy for obtaining 
this additional information is presented below. 
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• 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 1988c). The analyses of samples for 
constituents of concern analytes will allow wastes generated to be adequately 
designated. 

8.3.3 Investigation Methodology 

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) 
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• Geodetic Survey (Section 8.3.3 .9). 

: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 ~ethods 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. 

8.3.3.1 Source Investigation. The purpose of source investigation activities in the T 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 assessment:f !!~t.!§f 9.§mp~; and remedial 
action selection, which will also determine what levels··ofthe··vaifoui·consthuents of concern 
comprise "contamination." 

Source sampling should be conducted 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; assessing 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) 
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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 geophysical surveys at lil!Mffi.mg¢.ffifflg)jmm:::I@ 
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. It is recommended that sites with structures 
which could not be field located, as identified in Table 8-1, and all unplanned 
releases associated with pipelines be investigated with surface geophysics. 

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 
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 ffl.Ilt\IV soil analysis data to allow a risk assessment before final remedial 
decisions·:· ... •.···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 bl& m.~ eribs Of the Coestmetion Surface Laydown Are&) where volatile organic·········· 
chemicals are suspected, as a screening method to identify compounds such as 
solvents and degreasers that may have been used in sei,ftfftte processes or during 
construction activities. The soil gas survey should not be considered conclusive 
that volatile organic compounds 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. 
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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. 

Wipe samples should be eelleeted as part of the iw1estigatioes of surfaee 
eoefflffl:iBatioe Of l>uildieg (pipi.B:g Of pEWemelH) surfaees. The wipe SftffiPle 
loetttioes ell:ll be chosen l>&:sed on ·1isual ol>serY&tioes ll:lld a surface mdi&tion 
surYey conducted Eluti:B.g ll site wfl:1:lRlHeugh. Tiie methodology may be limited l>y 
the preseece of soil, roegh eonerete, Of pll't1i.B:g ftftd so may not be heaYily used 
e~ept as eoefi:fm&tion following remo·1al of loose eoetami.B:ation. 

8.3.3.2 Geologic 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 ~ fafflit which may be 

•;iiiiiiiiiill[~ 
Y:IU:f!iDil!6l::lli:!1::mumn;::1;:g ::::1Y1mm~:::yinii!!m.l:::• ll::!t 
!Ji:::l!fli§g!;::l!§f&nglte;!ti2al~ 

• 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 the following,; 

• Radiation surveys 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 207-T Retention Basin~ and the 216-T-1 and 
216-T-4-2 Ditches. ·· 
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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 the following: 

• 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 volatiles) and 
radiation sampling should also be performed with samples selected by onsite 
screening. 

• 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 profilesf --ftfl:6 tracking 

iiiiaiill ...... 
8.3.3.5 Air Investigation. Air investigations (on an aggregate area scale) should consist of 
onsite 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 
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 a site-wide scale, 
should include a literature search and data review, and a site walkthrough. mffl{~ 

which need to be addressed in the site investigation. Particular emphasis should be given to 
identifying potential exposure pathways to biota that migrate offsite or that introduce 
contaminants into the food web. Data obtained in this survey will be used to both refine the 
conceptual model as well as to conduct the ecological risk assessment. 
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8.3.3.7 Geophysical Stratigraphic Survey. Additional information needs to be gathered to 
better define the depth 8:ftd lftteml extent of the perehed water zoB:es 8:ftd the ce.liehc layer (a.a 
impofta.ftt aqttitMd) ift the Plio PleistoecB:e uftit. This informa.tioft ma.y be obta.ifted usiag a 
B:Umber of subsurfa.ee cha.mcteriratioft teehftiques such as: magB:etie 8:ftd seismic sur.•eys and 

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; comers 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. 

- Im 
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 
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refine the conceptual model, further assess potential contaminant-specific ARARs, develop 
the quantitative risk assessment, and ass_ess remedial action alternatives. 

The objectives of data evaluation follow : 

• To reduce and integrate data to ensure that data gaps are identified and that the 
goals and objectives of the T 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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Table 8-1. Uses of Existing Data for T Plant Aggregate Area 

Waste Management Units. 

Development of Sampling Plans 

Possible Depth of 
Waste Management Unit or Unplanned Release Location Contamination Contamination 

216-T-6 Crib y R,C R 

216-T-TIF Crib y R,C R 

216-T-8 Crib y R,C N 

216-T-18 Crib y R,C R 

216-T-19TF Crib y R,C R 

216-T-26 Crib y R,C R 

216-T-27 Crib y R,C R 

216-T-28 Crib y R,C R 

216-T-29 Crib y C N 

216-T-31 French Drain y R,C N 

216-T-32 Crib y R,C R 

216-T-33 Crib y R,C N 

216-T-34 Crib y R,C N 

216-T-35 Crib y R,C R 

216-T-36 Crib y R,C N 

216-W-LWC Crib y R,C N 
. . .. < {Reverse WellS/ . 

y R,C 
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• 
Page 1 of 4 

Health 
and Safety 

Surface Expected 
Contamination Max. Level 

R N 

R N 

R N 

N N 

R N 

R N 

R N 

R N 

N N 

N N 

N N 

R N 

R N 

N N 

N N 

N N 
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Table 8-1. Uses of Existing Data for T Plant Aggregate Area 

Waste Management Units. 

Development of Sampling Plans 

Possible Depth of 
Waste Management Unit or Unplanned Release Location Contamination Contamination 

216-T-3 Reverse Well y R,C R 

• 
Page 2 of 4 

Health 
and Safety 

Surface Expected 
Contamination Max. Level 

-- N 

- Pbh,cts~•·• nitclies}::hli&Jr~: ····clies i it JI :Jr I[ ::::::: := t ):::rn:? :ii 
216-T-4A Pond y R N N N 

216-T-4B Pond y R N N N 
216-T-1 Ditch y R,C N N N 
216-T-4-lD Ditch y R N N N 

216-T-4-2 Ditch y R N N N 

200-W Powerhouse Pond y N N N N 

216-T-5 Trench y R,C N N N 

216-T-9 Trench y N N N N 

216-T-10 Trench y N N N N 

216-T-11 Trench y N N N N 

216-T-12 Trench y R,C N R · N 

216-T-13 Trench y N N N N 
I 

216-T-14 Trench y R,C N R N 

216-T-15 Trench y R,C N R N 

216-T-16 Trench y R,C N R N 

216-T-17 Trench y R,C N R N 

216-T-20 Trench N R,C N N N 

216-T-21 Trench y R,C R N N 

216-T-22 Trench y R,C R N N 
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Table 8-1. Uses of Existing Data for T Plant Aggregate Area 
Waste Management Units. Page 3 of 4 

Health 
Development of Sampling Plans and Safety 

Possible Depth of Surface Expected 
Waste Management Unit or Unplanned Release Location Contamination Contamination Contamination Max. Level 

216-T-23 Trench y R,C N N N 

216-T-24 Trench y R,C R N N 

216-T-25 Trench y R,C N N N 

2607-Wl Septic Tank y N N N N 

2607-W2 Septic Tank y N N N N 

2607-W3 Septic Tank y R N N N 8 
00 2607-W4 Septic Tank y N N N N i t!! ""'3 ~ I ,_. 
(') t,::,\O ,_. 

I 
Q'\ ,_. 

200-W Ash Disposal Basin y C N N 

200-W Burning Pit y R,C N N N 

200-W Powerhouse Ash Pit y N N N N 

218-W-8 Burial Ground y R N N N 

UN-200-W-2 N R,C N N N 

UN-200-W-3 N R,C N N N 

UN-200-W-4 N R,C N R N 

UN-200-W-8 N R,C N R N 

UN-200-W-12 y R,C N N N 

WHC(f PLANT)/8-31-92/0321 ST 
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Table 8-1. Uses of Existing Data for T Plant Aggregate Area 
Waste Management Units. 

Development of Sampling Plans 

Possible Depth of 
Waste Management Unit or Unplanned Release Location Contamination Contamination 

UN-200-W-14 

UN-200-W-27 

UN-200-W-29 

UN-200-W-58 

UN-200-W-63 

UN-200-W-65 

UN-200-W-67 

UN-200-W-73 

UN-200-W-77 

UN-200-W-85 

UN-200-W-88 

UN-200-W-98 

UN-200-W-99 

UN-200-W-102 

UN-200-W-135 

C: Chemical Contamination 
N: No 
R: Radiological Contamination 
Y:Yes 

WHC(TPLANT)/8-31-92/0321 ST 
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Health 
and Safety 

Surface Expected 
Contamination Max. Level 
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R N 

N N 

N N 
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Table 8-2. Data Needs for Preliminary Remedial Action Alternatives 
for the T Plant Aggregate Area. 

Chemical/Radiochemical 
Alternative Physical Attribute Attribute 

1. Multimedia Cover • areal extent • surface radiation 
(plus possible • depth of contamination • biologic transport potential 
vertical barriers) • structural integrity 

(collapse potential) 

• run-off/run-on potential 

• cover properties (permeability) 

2. In Situ Grouting/ • areal extent • solubility 
Stabilization • depth • reactivity 

• particle size • leacbability from grout medium 
• hydraulic properties 

(permeability/porosity) 
• stratigraphy 
• borehole spacing 
• grout/additive mix parameters 

3. Excavation, Soil • areal extent"1 • toxicity /radioactivity 
Treatment, and • depth81 • 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 

4. In Situ • areal extent • volatility 
Vitrification • depth • reactivity 

• soil/waste conductivity • leachability /integrity 
• thermal properties • off-gas treatment waste disposal options 
• moisture content 
• voids 

5. Excavation, • areal extent81 • concentrations of TRU 
Above Ground • depth81 • toxicity/ radioactivity 
Treatment,and • mineralogy of soil/waste • levels of contaminants 
Geologic Disposal • particle size • concentrations in PM-10 fraction 

• silt-size (dust) content • reactivity 
• excavation stability • leachability/integrity of final waste form 
• treatment parameters 

6. In Situ Soil Vapor • areal extent • volatility of constituents (Henry's Law 
Extraction • depth constant) 

• locations/depth of highest • non-volatile organics 
concentrations (vapors, • levels 
adsorbed) • volatile radionuclides (radon) 

• stratigraphy • treatability (catalytic oxidization) 
• soil permeability /porosity 
• voids 

a/ May be obtained during remediation using the observational approach recommended by the Hanford 
Site Past-Practice Strategy (DOE/RL 1992a) 
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Table· 8-3. Analytical Levels for the T Plant Aggregate Area. 

Level 

LEVEL I 

LEVEL Il 

LEVEL ID 

LEVEL IV 

LEVEL V 

Dessription 

Field screening. This level is characterized by the use of 
portable instruments which can provide real-time data to assist 
in the optimization 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). 

WHC(TPLANT)/8-22-92/03218T 8T-3 
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 1 of 5 

Soil/Sediment Water 

Practical Practical 
Analysis Quantitation Precision Accuracy Analysis Quantitation Precision Accuracy 

Analyte Method Limit (pCi/g) (RPD) (%) Method Limit (pCi/ g) (RPD) (%) 

RADIONl.JtLlbES ·•·· •· > .• ·•· :··> . . :/ .. 
. • :.. . 

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 
Americium-241 Am-01 TBD ±30 ±25 Am-03 TBD ±25 ±25 
Americium-242 TBD TBD ±30 ±25 TBD TBD ±25 ±25 
Americium-242m TBD TBD ±30 ±25 TBD TBD ±25 ±25 
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 
Cesium-135 901.0 M TBD ±30 ±25 901.0 TBD ±25 ± 25 
Cesium-137 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25 
Cobalt-60 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25 
Curium-242 907.0 M TBD ±30 ±25 907.0 TBD ±25 ±25 
Curium-244 907 .0 M TBD ±30 ±25 907.0 TBD ±25 ±25 
Curium-245 907.0 M TBD ±30 ±25 907.0 TBD ±25 ±25 
Europium-152 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25 
Europium-154 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25 
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. 

Soil/Sediment Water 

Practical Practical 
Analysis Quantitation Precision Accuracy Analysis Quantitation Precision 

Analyte Method Limit (pCi/g) (RPO) (%) Method Limit (pCi/g) (RPO) 
. ,., ,,.,, ... 

.. RADIONUCLibES (corit. . :>., ,?, ·'. .,. . ,,, ... ' .,.,.·,,, .. · 
. -:-·, . ,.· .. '>::"' . ,., . 

Europium-155 03649 M TBO ±30 ±25 03649 M TBO ±25 
Francium-221 TBO TBO ±30 ±25 TBO TBO ±25 
Francium-223 TBO TBO ±30 ±25 TBO TBO ±25 
Iodine-129 902.0 M TBO ±30 ±25 902.0 TBO ±25 
Lead-209 TBO TBO ±30 ±25 TBO TBO ±25 
Lead-210 Pb--01 M TBO ±30 ±25 Pb--01 TBO ±25 
Lead-211 TBD TBO ±30 ±25 TBO TBO ±25 
Lead-212 TBO TBO ±30 ±25 TBO TBO ±25 
Lead-214 TBO TBO ±30 ±25 TBO TBO ±25 
Neptunium-237 907.0 M TBO ±30 ±25 907.0 TBO ±25 
Neptunium-239 035649 M TBO ±30 ±25 03649 M TBO ±25 
Nickel-59 TBO TBO ±30 ±25 TBO TBO ±25 
Nickel-63 TBO TBO ±30 ±25 TBO TBO ±25 
Niobium-93m TBO TBO ±30 ±25 TBO TBO ±25 
Plutonium Pu--02 TBO ±30 ±25 Pu-10 TBO ±25 
Plutonium-238 Pu-02 TBO ±30 ±25 Pu-10 TBO ±25 
Plutonium-239/240 Pu--02 TBO ±30 ±25 Pu-10 TBO ±25 
Plutonium-241 TBO TBO ±30 ±25 TBO TBO ±25 
Polonium-210 Po--02 TBO ±30 ±25 Po--02 TBO ±25 
Polonium-214 TBO TBO ±30 ±25 TBO TBO ±25 
Polonium-215 TBO TBO ±30 ±25 TBO TBO ±25 
Polonium-218 TBO TBO ±30 ±25 TBO TBO ±25 
Potassium-40 03649 M TBO ±30 ±25 03649 M TBO ±25 
Protactinium-231 TBO TBO ±30 ±25 TBO TBO ±25 
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. 

Soil/Sediment Water 

Practical Practical 
Analysis Quantitation Precision Accuracy Analysis Quantitation Precision 

Analyte Method Limit (pCi/g) (RPD) (%) Method Limit (pCi/ g) (RPD) 
,; 

· RADIONUCLID.ES (cont) ) ·.· ·,•· ·. ·:•· :•···••? 
Protactinium-234m TBD TBD ±30 ±25 TBD TBD ±25 
Radium Ra-04 TBD ±30 ±25 Ra-05 TBD ±25 
Radium-223 Ra-04 TBD ±30 ±25 Ra-05 TBD ±25 
Radium-225 TBD TBD ±30 ±25 TBD TBD ±25 
Radium-226 Ra-04 TBD ±30 ±25 Ra-05 TBD ±25 
Ruthenium- I 06 TBD TBD ±30 ±25 TBD TBD ±25 
Samarium-151 TBD TBD ±30 ±25 TBD TBD ±25 
Selenium-79 TBD TBD ±30 ±25 TBD TBD ±25 
Sodium-22 D3649 M TBD ±30 ±25 D3649 M TBD ±25 
Strontium-90 Sr-02 TBD ±30 ±25 Sr-02 TBD ±25 
Technetium-99 Tc-01 M TBD ±30 ±25 Tc-01 TBD ±25 
Thallium-207 TBD TBD ±30 ±25 TBD TBD ±25 
Thorium-227 00-06 TBD ±30 ±25 00-07 TBD ±25 
Thorium-229 00-06 TBD ±30 ±25 00-07 TBD ±25 
Thorium-230 00-06 TBD ±30 ±25 00-07 TBD ±25 
Thorium-231 TBD TBD ±30 ±25 TBD TBD ±25 
Thorium-234 TBD TBD ±30 ±25 TBD TBD ±25 
Tritium 906.0 M TBD ±30 ±25 906 .0 300 ±25 
Uranium U-04 TBD ±30 ±25 U-04 TBD ±25 
Uranium-233 u TBD ±30 ±25 908 .0 TBD ±25 
Uranium-234 u TBD ±30 ±25 908 .0 TBD ±25 
Uranium-235 u TBD ±30 ±25 908.0 TBD ±25 
Uranium-238 u TBD ±30 ±25 908.0 TBD ±25 
Yttrium-90 Sr-02 TBD ±30 ±25 Sr-02 TBD ±25 
Zirconium-93 TBD TBD ±30 ±25 TBD TBD ±25 
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. 

Analyte 

Arsenic 
Barium 
Boron 
Cadmium 
Chromium 
Copper 
Cyanide I Fluoride 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Nitrate 
Nitrite 
Selenium 
Silver 
Titanium 
Vanadium 
Zinc 
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. Analysis 
Method 

7061 
6010 
6010 
6010 
6010 
6010 
9010 

340M 
6010 
6010 
6010 
7471 
6010 

353 M 
353 M 
6010 
6010 
6010 
6010 
6010 

Soil/Sediment 

Practical 
Quantitation 

Limit (mg/kg) 

0.02 
0.02 
TBD 
0.09 
0.07 
0.06 
TBD 
TBD 
20 

0.45 
0.02 
0.02 
1.5 

TBD 
TBD 
0.75 

2 
TBD 
0.08 
0.02 

Precision 
(RPD) 

±25 
±25 
±25 
±25 
±25 
±25 
±25 
±25 
±25 
±25 
±25 
±25 
±25 
±25 
±25 
±25 
±25 
±25 
±25 
±25 

Accuracy 
(%) 

±30 
±30 
±30 
±30 
±30 
±30 
±30 
±30 
±30 
±30 
±30 
±30 
±30 
±30 
±30 
±30 
±30 
±30 
±30 
±30 

Analysis 
Method 

7061 
6010 
6010 
6010 
6010 
220.2 
335.3 
340 

6010 
6010 
6010 
245.2 
6010 
353 
353 

270.2 
272.2 
6010 
286.2 
6010 

Water 

Practical 
Quantitation 
Limit (µg/L) 

10 
20 

TBD 
1 

10 
10 
50 
50 
70 
450 
20 
2 
50 
130 
40 
20 
10 

TBD 
40 
20 

Precision 
(RPD) 

±20 
±20 
±20 
±20 
±20 
±20 
±20 
±20 
±20 
±20 
±20 
±20 
±20 
±20 
±20 
±20 
±20 
±20 
±20 
±20 

Page 4 of 5 

Accuracy 
(%) 

±25 
±25 
±25 
±25 
±25 
±25 8 
±25 

i~ ±25 
±25 
±25 

t:,j \0 -I ±25 0\ -±25 
±25 
±25 
±25 
±25 
±25 
±25 
±25 
±25 
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. 

Soil/Sediment Water 

Practical Practical 
Analysis Quantitation Precision Accuracy Analysis Quantitation Precision 

Analyte Method Limit (mg/kg) (RPO) (%) Method Limit (µg/L) (RPO) 

Acetone 8240 0.1 ±25 ± 30 8240 100 ±20 
Carbon tetrachloride 8240 0.005 ±25 ±30 8240 1 ±20 
Chloroform 8240 0.005 ±25 ±30 8240 5 ±20 
Kerosene 8015M 20 ±35 ±30 8015M 500 ±35 
Methylene chloride 8240 0.005 ±25 ±30 8240 5 ±20 
MIBK 8015 0.5 ±25 ±30 8015 5 ±20 
1, 1, I -Trichloroethane 8240 0.005 ±25 ±30 8240 5 ±20 
Toluene 8240 0.005 ±25 ±30 8240 5 ±20 
Tributyl phosphate TBD TBD ±25 ±30 TBD TBD ±30 

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 1980b) 
Test Methods/or Evaluation Solid Waste (SW 846) Third Edition (EPA 1986) 
Methods for Chemical Analysis of Water and Waste (EPA 1983) 
Prescribed Procedures for the Detennination of Uranium in Soil and Air (EPA 1980a) 
EML Procedures Manual (DOEIEML 1990) 
Eastern Environmental Radiation Facility RadioChemistry Procedures Manual (EPA 1984) 
High-Resolution Gamma-Ray Spectrometry of Water (AS1M 1985) 

Page 5 of 5 

Accuracy 
(%) 

±25 
±25 
±25 
±25 
±25 
±25 
±25 
±25 
±25 

Precision and accuracy are goals. Since these parameters are highly matrix dependent they could vary greatly from the goals listed. 

WHC(f PLANT)/8-31-92/0321 ST 



DOE/RL-91-61 
Draft B 

Table 8-5. Data Gaps by Waste Management Unit Category. 

Site Category 

Tanks and Vaults 

Cribs and Drains 

Reverse Wells 

Ponds, Ditches, and Trenches 

Septic Tanks and 
Associated Drain Fields 

Transfer Facilities, Diversion 
Boxes, 
and Pipelines 

Basins (207-T) 

Unplanned Releases 

WHC(f PLANT)/8-22-92/03218T 

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 

• Containment concentrations in cribs 
• Containment concentrations in soils beneath 

cribs 
• Specific constituents ( especially organic 

chemicals) 
• Distribution and vertical/lateral extent of 

contamination 

• Containment concentrations in subsurface soils 
impacted by discharges 

• Specific constituents (especially organics) 
• 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 

• Constituents and concentrations in sediments 
• Distribution/ extent of subsurface contamination 

• Surface soil constituents and concentrations 
• Buried contamination constituents and 

concentrations 
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Table 8-6. Recommended Characteriz.ation Investigation Methods at T Plant Aggregate Area Waste 
Management Units. Page 1 of 5 

Surface 
Surface Subsurface Surface Water Subsurface Perched Zone 

Waste Management Unit or Radiation Spectral Surface Soil Gas Soil Sediment Soil Monitoring 
Unplanned Releaae Survey Geophy1ic1 Geophy1ic1 Survey Sampling Sampling Sampling Welle 

216-T-6 Crib A A 

216-T-7TF Crib A A 

216-T-8 Crib A A 

216-T-18 Crib X X X 8 
00 216-T-19TF Crib X X X X X t, t!! 
~ &~ I 

g" 216-T-26 Crib A A A A o;j\O -216-T-27 Crib A A A A A 
I 

Q'\ -
216-T-28 Crib A A A A A 

216-T-29 Crib A A 

216-T-31 French Drain 

216-T-32 Crib A A A 

216-T-33 Crib A A A A 

216-T-34 Crib X X X X X 

216-T-35 Crib A A A A 

216-T-36 Crib A A A 

216-W-LWC Crib A A 
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Table 8-6. Recommended Characterization Investigation Methods at T Plant Aggregate Area Waste 
Management Units. Page 2 of 5 

Surface 
Surface Subsurface Surface Water Subsurface Perched Zone 

Waste Management Unit or Radiation Spectral Surface Soil Gas Soil Sediment Soil Monitoring 
UnplaMed Releaae Survey Geophysics Geophysics Survey Sampling Sampling Sampling Wells 

216-T-4A Pond X X X X 

216-T-48 Pond X X X X 

216-T-1 Ditch A A A 8 
00 

216-T-4-lD Ditch X X X i~ ~ 
I 

~ 216-T-4-2 Ditch A A A 
a1 \0 -200-W Powerhouse Pond X X X X I 

O'I -216-T-5 Trench A A 

216-T-9 Trench A A 

216-T-10 Trench X 

216-T-11 Trench X 

216-T-12 Trench A A A A 

216-T-13 Trench X 

216-T-14 Trench A A A A 

16-T-15 Trench A A A A 

216-T-16 Trench A A A A 
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Table 8-6. Recommended Characterization Investigation Methods at T Plant Aggregate Area Waste 

Surface 
Waste Management Unit or Radiation 
UnplaMed Releaae Survey 

216-T-17 Trench A 

216-T-20 Trench 

216-T-21 Trench 

216-T-22 Trench 

216-T-23 Trench 

216-T-24 Trench 

216-T-25 Trench 

2607-Wl Septic Tank 

2607-W2 Septic Tank 

2607-WJ Septic Tank X 

2607-W4 Septic Tank 

200-W Ash Disposal Basin X 

200-W Burning Pit X 

200-W Powerhouse Ash Pit 

218-W-8 Burial Ground 

WHC(f PLAN1)/8-3 l-92/03218T 

Management Units. Page 3 of 5 

Subsurface 
Spectral Surface 

Geophy1ic1 Geophysics 

A 

A 

A 

X 

A 

A 

X 

X 

Soil Gas 
Survey 

X 

X 

X 

Surface 
Soil 

Sampling 

A 

X 

X 

X 

Surface 
Water Subsurface Perched Zone 

Sediment Soil Monitoring 
Sampling Sampling Wells 

A 

A 

A 

X 

A 

A 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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Table 8-6. Recommended Characteriz.ation Investigation Methods at T Plant Aggregate Area Waste 
Management Units. Page 4 of 5 

Surface 
Surface Subsurface Surface Water Subsurface Perched Zone 

Waste Management Unit or Radiation Spectral Surface Soil Gas Soil Sediment Soil Monitoring 
UnplaMed Release Survey Geophysics Geophysics Survey Sampling Sampling Sampling Wells 

,.·,1·:1u,,. 

UN-20Q..W-2 X - - - X - X -

UN-200-W-3 X - - - X - X -

UN-20Q..W-4 X - - - X - X -

UN-20Q..W-8 X - - - X - X -
UN-20Q..W-1 4 X - X - X - X -

UN-20Q..W-27 X - - - X - X -
UN-200-W-29 X - X - X - X -

UN-20Q..W-58 X - - - X - X -

UN-20Q..W-63 - - - - - - X -

UN-20Q..W-65 X - - - X - X -

UN-20Q..W-67 X - - - X - X -

UN-200-W-73 X - - - X - X -

UN-20Q..W-77 - - - - - - X -

UN-200-W-85 - - - - -- - X -

UN-20Q..W-88 - - - - - - X -

UN-20Q..W-98 X - - - X - X -

UN-200-W-99 X - - - X - X -

UN-20Q..W-102 X - - - X - X -
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Table 8-6. Recommended Characterization Investigation Methods at T Plant Aggregate Area Waste 

Surface 
Waste Management Unit or Radiation 
Unplanned Release Survey 

UN-200-W-135 X 

X = investigation at each individual site. 
A = investigation at representative analogous sites. 
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Management Units. Page 5 of 5 

Subsurface 
Spectral Surface Soil Gas 

Geophysics Geophysics Survey 

- - -
~ 

Surface 
Soil 

Sampling 

·-

X 

... . . .... . . 
. · .. " 
., ' •• . . ... 

Surface 
Water Subsurface Perched Zone 

Sediment Soil Monitoring 
Sampling Sampling Wells 

- X -



-
-~

·.-:.-
• 

-, 
. 

-
c ---~
 

(
; ~
 

r­ ,-



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

·n 18 
19 
20 

...... 21 
22 
23 
24 
25 
26 
27 
28 
29 

-a-- 30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

DOE/RL-91-61 
Draft B 

9.0 RECOMMENDATIONS 

The purpose of the aggregate area management study (AAMS) is to compile and 
evaluate the existing body of knowledge to support the Hanford Site Past-Practice Strategy 
(DOE/RL 1992i.i) decision¥making process. A primary task in achieving this purpose is to 
assess each was'te manage~ent unit and unplanned release within the aggregate area to 
determine the most expeditious path for remediation within the statutory requirements of the 
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) and 
Resource Conservation and Recovery Act (RCRA). The existing body of pertinent 
knowledge regarding T Plant 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 site--lltiimm.i.tffiin:tIEf 
This data evaluation process is a .refinement of the Hanford Site Past-Practice Strategy 
(Figure 1-2) and establishes criteria for selecting ~ appropriate Hanford Site Past-Practice 
Strategy path (expedited response action, ERA; interim remedial measures, IRM; limited 
field investigation, LFI; and final. remedy selection) for individual waste management units 
and unplanned releases 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 decisional matrix patterns each unit followed. 

This section presents recommended assessment paths for the waste management units 
and unplanned releases at the T 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 
~~?~.tl1~ ~~~~~ngton State Department of Ecology (Ecology), t#Jii fli• Yl?Rmiil]lr§lin~ 
Bw.19:YlI~ i J; or U.S. Department of Energy (DOE); identification and development of 
new information; and modification of the criteria used in the assessment path decision­
making process. The data evaluation process depicted in Figure 9-1 and discussed in 
Section 9.1 was developed to facilitate only the technical data evaluation step shown on the 
Hanford Site Past-Practice Strategy <J.ll tl imI~igure 1-2). Procedural and administrative 
requirements for implementation of the recommendations provided in this AAMS will be 
performed in accordance with the Hanford Federal Facility Agreement and Consent Order 
(Tri-Party Agreement) (Ecology et al. 1990) and the Hanford Site Past-Practice Strategy. 
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 of 1;::::qµfflm:::q:t:!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. Sites with elevated levels of radionuclide i'i!U.~9-}Icontamination at-the 
surface were recommeHded for iHelusioH iH m ::::1:?mr~~11:::~x:::the °f{adiati.on Area Remedial 
Action (RARA) ~ j rogram. 

Waste management units and unplanned releases that-:1,ffiiff.iare addressed entirely by 
other programs were not subjected to the data evaluation proces's°:., This includes units and 

~:~:~~a~rl!I:~~= imimm~ii.g~~mi1IIm~1~r~i§.l~~~r~!~~;e 
Waste Management Program. The HHits associated with the 241 T, TX, B:Hd TY TB:Hk 
Fflfms that were Hot eve.luated iHclHde siHgle shell tafllcs S:A:d associated dh•ersioH bmces, 

Uri~f~:::;t:~ m~:~~~~ ; i.~mU:.ffiiursfer liHes (Table 9 3).:~:::::li1?!~:::1fg:::nr2¥!4lli!::1§~::e!tlffi~ 
::::::::::::::::::::;::::::;:;:;:::::::::::::;:;:;:::::::::::::::::::::::::::;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::;:::::::::::::::::::::::;:::::::::::::::;::::::::: 

A majority of facilities not addressed in the data evaluation fall within the scope of the 
Single-Shell Tank IJ.~µffi Program. The activities associated with closure of the 200-TP-5 
and ~QmTP-6 Operable .. Unit single-shell tank sites have separate Tri-Party Agreement 
milestones and any recommendations for disposition of these units and associated unplanned 
releases will be developed as part of the ongoing program addressing the single-shell tanks . 
The units associated with these operable units include single-shell tanks and associated 
diversion boxes, vaults, catch tanks, and high-level waste transfer lines. 

A discussion of the four decision-making paths shown on Figure 9-1~ (ERA, IRM, 
LFI, and ~ nii!Iti:IU@!Iiillffiml, is provided in Section 9 .1. Section ? :2 provides a 
discussion of the waste management units grouped under each of these path§. 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-bas~ 
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 

iliiiiiiiiiiitR~Jr.:«= 
therefore, the terms RI/F8 will be Hsed to represeHt both processes. Sections 9.4 and 9.5 
provide recommendations for focused feasibility and treatability studies, respectively. 
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9.1 DECISION-MAKING CRITERIA 

The criteria used to assess the most expeditious remediation process ffltg!:::are based 
primarily on urgency for action and whether site data are adequate to proceecCalong 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 
unplanned 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 (DOE/RL 1992j). As a result, candidate ERA units were evaluated against a set of 
criteria to determine 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) aBcl Gustafson 
(1991). 

Waste management units and unplanned releases that are not recommended for 
consideration as an ERA continue through the data evaluation process. Sites continuing 
through the process that potentially pose a high risk (refer to Section 5.0), become candidates 
for consideration as 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 sites for IRM consideration. Units and unplanned releases that did not have an 
HRS score were compared to similar sites to establish an estimated HRS score. Sites with 
surface contamination greater than 2 fflRlh e,c:f)t)SUfe ~mnl~b. i!lt.2~:;:rate, 100 ct/min 
beta/ gamma above background or alpha greater than 26' ··~jfm1n····were also designated as 

addition, surface contamination sites which had an Environmental Protection Pfogmffl §t§µj 
ranking of greater than 7 were also designated as candidate IRM sites. I JI U.iif ;9:Jfj\Vfl····· ··· 
inBim:1::ijliylillili!IRrEl:l:IIImltli!mil::lmillmt:ilelJn~MIBmil:Itli!.l~··•·.·iiie··candidate 
IRM sites are listed in Table 5-1, which summarizes the high priority sites. The four risk 
indicators are based on limited data (refer to Section 8.0) and therefore may not adequately 
represent the actual risk posed by the site. Technical judgment, including assessment of 
similarities in site operational histories, was used to include sites not ranked as high priority 
in the list of sites under consideration for an IRM. Candidate IRM sites were then further 
evaluated to determine if an IRM is appropriate for the site. Candidate IRM sites that did 
not meet the IRM criteria were placed into the final remedy selection path. As future data 
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become available the list of units recommended for consideration as IRM sites may be 
altered. 

For certain waste management units and unplanned releases, it was recognized that 
remedial actions could be undertaken under an existing operational or other Hanford Site 

¥:~i~~r~~~~8.-•.lfll~(IIB::•B~::::llll.l¥ ~ ~~~:1t:urplus 
recommendations were made that remedial actions be undertaken (partially or completely) 
outside the 200 AAMS past practice program. Waste management 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 practice program, they 

iiiiifr™ illll&1iit~~ 
Units and unplanned releases recommended for complete disposition under another 

program (e.g., closure uHder the RCRA progmm il~gl.li1Ulul 1!!li.i9!!li1Bii~l:!:1l:µiffiffij 
iniirI:ffil1:11:ii.111:fiffliii!:::1itiirl::Illli.l) were -·not··cons1dered··1ii.the··2cxl°·AAMS···aafa··· 
evaluation process. lf-:§!il 94.UiP.fW)potentially new sites were identified during the AAMS, 
they were also not cons1d"erecL···tt"Is recommended that a formal determination be made 
regarding the regulatory status of all new sites following established procedures before they 
are considered further under the 200 AAMS data evaluation process. 

Specific criteria used to develop initial recommendation$, for ERAij, LFij, and IRMj 
for waste management units and unplanned releases within the aggregate area ·are provided in 
Sections 9 .1.1 and 9 .1. 2. Waste ffffflifat''!iftiffitfiiYnits and un lanned releases not initiall 

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::,)1::::::::::::::::::::::::::::::::::,::::: p y 
addressed as 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 

Candidate ERA sites are evaluated to determine if they pose an unacceptable health or 
environmental risk and a short time-frame available to mitigate the problem exists. All units 
and unplanned releases other than those recommended for complete disposition under another 
Hanford program are assessed against the ERA criteria. The Hanford Site Past-Practice 
Strategy describes conditions that might trigger abatement of a 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, 
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and a short time-frame available to mitigate the problem. Conditions include, but are not 
limited to the following: 

• Actual or potential exposure to nearby human populations, biota, or the food 
chain from hazardous substances and radioactive or mixed waste contaminants 

• 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 conditions 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 
wmmlll[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 Site Past-Practice Strategy. 
Quantification of these criteria for further screening were developed. These screening 
criteria are shown in Figure 9-1 and are described below. 
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1 The next decision point on Figure 9-1 used to assess each ERA candidate is whether a 
2 driving force to an exposure pathway exists or is likely to exist. ltiffi:Imffi!iii.m~t!IµYnits 
3 or unplanned releases with contamination that is migrating or is likeiy-·10···s1g·nH1caiitiy··inigrate 
4 to a medium that can result in exposure and harm to humans required additional assessment 
5 under the ERA process. ~ m t fmlt.~fil.¢:0U!P,Ymts or unplanned releases where 
6 contamination could migrate-·anc(··ilierefore;···potentially require significantly more extensive 
7 remedial action if left unabated were also assessed in the ERA path. 
8 
9 Waste management units and unplanned releases with a driving farce were assessed to 
10 determine if unacceptable health or environmental risk and a short time-frame available to 
11 mitigate the problem exists from the release. The criteria used to determine unacceptable 
12 risks are based on the quantity and concentration of the release. If the release or imminent 
13 release is greater than 100 times the CERCLA reportable quantity for any constituent, the 
VL wittr::mm1iiim~J unit or unplanned release remainl in consideration for an ERA. If the 
15 reiease··or .. frri'mfrient release contains hazardous constituents at concentrations that are 100 
1 times the most applicable standard, the unit or unplanned release continues to be considered 
17 for an ERA. Application of the criterion of 100 times applicable standards is for 
18 quantification of the strategy criteria which addresses "high levels of hazardous substances 
19 and radioactive or mixed waste contaminants .... " The factor of 100 is based on engineering 

Q judgment of what constitutes a high level of contamination warranting expedited action. In 
21 some cases, engineering judgment was used to estimate the quantity and concentration of a 
2 postulated release. Standards applied include Model Toxics Control Act (MTCA) standards 
23 for industrial sites and U.S. Department of Energy and Westinghouse Hanford Company 
24 radiation criteria (refer to Section 6.0). The application of these standards does not signify 
25 they are recognized as ARARs. 

27 The ERA screening criteria, in addition to those presented in the Hanford Site Past-
181 Practice Strategy, were applied to provide a consistent quantitative basis for making 
~ recommendations in the AAMS. The decision to implement the recommendations developed 
30 in AAMS will be made collectively between DOE, EPA and Ecology based only on the 
31 criteria established in the Hanford Site Past-Practice Strategy. 
32 
33 If a release is unacceptable with respect to health or environmental risk, a technology 
34 must be readily available to control the release for a unit or unplanned release to be 
35 considered for an ERA. An example that would require substantial technology development 
36 before implementation of cleanup would be a tritium release since no established treatment 
37 technology is available to separate low concentrations of tritium from water. 
38 
39 The next step in the ERA evaluation path involves determining whether implementation 
40 of the available technology would have adverse consequences that would offset the benefits of 
41 an ERA. Examples of adverse consequences include: (1) use of technologies that result in 
42 risks to cleanup personnel that are much greater than the risks of the release; (2) the ERA 
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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 DefeAse Waste Management Program. 
Active facilities include certain transfer lines, diversion boxes, the 241-TX-302C Catch 
Tank, the 244-TX Receiver Tank, the 216-W-LWC Crib, jhij the 216-T-1 and 216-T-4-2 
Ditches. Generally, active facilities will not be included iri"°past practice investigations unless 
operation is discontinued prior to initiation of the investigation. The Surplus Facilities 
~imiltiruni]:l;and RCRA Closures program is responsible for safe and cost-effective 
surveHfanc·e·~ ... mruntenance, and decommissioning of surplus facilities and RCRA closures at 
the Hanford Site. The Surplus Facilities g 11m~1~~mi~~l ll:!i:::g mm :mi2!l$:::~rogram 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 decisioni, regarding the conduct of ERAs in the aggregate area will be made 
among DOE, EPA, ··Ma Eeology 'lt£g{9.j;j~~]ffltl ;.::::lili:!flffll!:;based, at least in part, on the 
recommendations provided in this section, and results of the final selection process outlined 
in WHC (1991b). 

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-Bm:::mi#:ifflmtJlikin a category; therefore, 
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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 being done in the 100 Areas 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 
remedial alternative could be used to meet unit specific needs. Similarities of waste 
management units may make it possible to remediate them using the observational approach 
after first characterizing only a few w,iMij1ffifpjg~m,.fflJ, units. It is expected, therefore, that a 
LFI would provide sufficient information .. to .. proceecf"with an IRM for groups of similar high 
priority waste management units. 

Data adequacy is assessed in the next step. The existing data are evaluated to 
determine if: (1) existing data were-im.{sufficient to develop a conceptual model and 
qualitative risk assessment; (2) the IRM···wm work for this pathway §.t-1:fflf!~; (3) 
implementing the IRM will have adverse impacts on the environmeni;··"tuture··remediation 
activities or data collection efforts; iggX4) 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 

Final decisions will be made among DOE, EPA, and Ecology etr-regarding the conduct 
of IRMs in the T Plant Aggregate Area ~' at least in part, on the recommendation 
provided in this AAMSI, and the results of a supporting LFI. 

,:,:,:,: 

9.1.3 Final Remedy Selection Path 

Sites recommended for initial consideration in the ·FRS--fipffli:J:lfilwJ.yI-i:fitpath are 
those not recommended for IRMs, LFis, or ERAs and those considered to be low priority 
sites. It is recognized that all waste management units and unplanned releases within the 
operable unit or aggregate area will eventually be addressed collectively under the final 
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remedy selection path to support a final illmttI~ I!iHl~lll!:::1m!1 Record of Decision 
(ROD). 

The initial step in the final remedy selection 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 (RA) and selecting a final remedy. Whereas the scope of an 
ERA, IRM, and LFI is limited to individual ~ fmi,.~fi~! sites or groups of similar 
sites, the final remedy selection path will likely··adcfress""aii.entfre operable unit or aggregate 
area. 

If the data are collectively sufficient, an operable unit or aggregate area RA will be 
performed. If sufficient data are not available, additional data needs will be identified and 
the data collected. 

9.2 PATH RECOMMENDATIONS 

Initial recommendations for ERAs, IRMs, and LFis are discussed in Section 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. A listing of sites that will be addressed by other operational 
programs is presented in Table 9-3. Following approval by DOE, EPA, tmd Ecology, 
~!~! ;! ! ~~JB I:~ft these recommendations will be further developed and implemented 

9.2.1 Proposed Sites for Expedited Response Actions 

Twe1',e fflinHwaste management units were evaluated along the ERA pa.th but no 
ERAs were FeeOfflfflended eeee.use the eandide.te units a.re 1uoposed fof disposition undeF 

!!i&iil!l!tr«,11:~~]! 
ditch which are potentially mobilizing contaminants into the groundwe.tef, 4 sites with surface 
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This section will provide a discussion of the perceived threats of these waste 
managements units and the proposed recommendations. It is anticipated that the proposed 
response actions will not fully remediate the candidate units, therefore all units will be 
included for further data evaluation in the assessment paths. 

9.2.1.1 Sites PeteBtially CausiBg Subsurfaee CeBtamioant ~iigratieo. Ofte act.Pt•e waste 
ma.nagemeA:t uA:it ma:y be eausiA:g the migra:tioA: of coA:twniAa.nts to the grouA:dwater. The 
216 T 4 Ditch is recommeA:ded for dispositioft uftder a.n oHgoiA:g DcfeA:se 'Haste J.la.nagcmcA:t 
Program to diseofttiftue efflueA:t discharge to the soil eoh-imA: by JuA:e of 1995. Following the 
implemeA:tB:tiofl of this program, these uA:its will be iA:cluded iA: the data: e:r1B:luatiofl path for 
iJWestigatioft as a.n nu.1. 

The 216 T 4 Ditch recei·1es a.n a11erage of 71,000 L (19,000 gal) per da:y from the 
T Pla.nt Facilities (\VHC 1992). This efflueA:t is totally adsorbed iA:to the soil withiA: the first 
15 m (50 ft) of the ditch. This is a sigA:ificB:ftt flux of water to be discharged iHto the ¥fl:dose 
20A:e a.nd may be remobiliziA:g coA:twnifla.nts from the adjaccA:t 216 T 4 lD which is reported 
to 011erlap with the 216 T 4 Ditch iA: this area (SeetioA: 2. 3. 5 .1. 5). 

The 216 T4 lD Ditch is reported to hB:¥e recei11ed large 11olumes of coA:tB:miHated 
efflueA:ts Md is reported to ha1t'e surface coBtwniA:atioA: lC1t'els of 20,000 ct/mifl. Additiofta:l 
data to support this eoRelusioR can be fouRd in •Nater samples takeR from the 216 T4 lD 
Ditch for the 1990 HB:ftford Efl1t'tt=OftmefttB:l SurYeiHa.nce Aflflua:l Report (VIHC, 1992) which 
report the highest measured B:lpha l01t'els in the 200 Areas. It is uA:lmowA: if this high alpha 
measuremeBt CB:ft be attributed to discharges from the T Pla.nt Buildi-flgs or from remobilized 
eoRtamiA:ants iA: the 216 T 4 Ditches but regardless of its source it is still poteRtially 
eoBtributiBg coA:tB:miflatiofl to the uflderlyiag aquifers. 

9.2.1.it Cribs ihddffirialXViull with Colla se Potential. Five of the older cribs filkUi 
!~Eli:!!,!! are ~~~''''';;~~'~''';~~tures fu.~~ .. ~~ll~~- fuil eatB:strophicB:lly s§U~i!l:ilf9Iil!i 
~§ffg;{j. A sudden collapse could ~ t~ Ulttmrncontaminated dust from the buried crib 
liloiiilmll.Ito the surface. Based on crih'Inventory data, dust derived from the bottom of 
thttcnbs··wixiiU would be expected to contain radionuclides at several orders of magnitude 
above reportable .. quantities and concentration standards. Cribs lffit$.:::with potential collapse 
problems include: .................. ... ·. 

• 216-T-6 itn6. 
:-:-:,;•:•:-:,:-;-:,;,: 

• 216-T-7fF ffilp::::ing!j:=- ::::IIJij 

• 216-T-8 Cfl6 
::::::::::::::::::::::: 
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It should be noted the 216-T-TI'F Gno.fiffid/1:iiiiit-iiUUand 216-T-32 eribs-Gn b'fare 
located within the boundary of the 241-f '''¥ ~ k ''¥ i:~;'''~J'''~ill require interacti~~''';Ith the 

Singleif:Shell Tank l!Pii:::\Rii.im:\J>rogram. 
Maintenance and contamination control measures for cribs with collapse potential are 

implemented under the RARA fr'lrogram. Therefore, actions to mitigate environmental 
releases from these facilities will "f,e maintained under the RARA ~ Qrogram. An 
engineering study is planned under the RARA 1r:J rogram for 1993 for the 200 Areas 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 plrogram. 

9.2.1.3J Active Waste Management Units. 9He-,l'.;wii~ctive waste management unit$ 
within the T Plant Aggregate Area is---11\thought to·---f>"itix>tentially discharging contaminated 
effluent to the soil column. Operation--•"ol thtt-iffiil}uniti provides a potential migration 
pathway for movement of radioactive contaminants into the groundwater. 

Efforts ere eurreRtly uRderway te e11e:luate ftfl e:ltemati11e that could be implemeRted that 
would result iR deaeti•tatioft of tliis facility by JuRe 1995. IR the iRterim, hamrdous 
eoRstitueRts may be discharged te these uRits. E·te:luatioR ftfld deaeti¥atioR of these facilities 
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1 will rema-in with the ongoing program MG will not be incluGee as pe:rt of the past pre:etices 
2 i1westigation. In aGGition, investigation of contamination associatee with this crib will be 
3 Geferree until after Gee:eti¥ation of the fe:eility. 
4 
5 9.l.1.4 Sites with SigeifieaBt Suriaee CeBtamieatiea. Frre waste mMagement units ha•re 
6 le't'els of surface contamination that are high enough to be of immeeiate concern. A sixth 
7 unit, UN 200 W 98, is reportee to hB:Ye high l011els of surface contamination but has recently 
8 been stabili2ee MG therefore was eliminatee from ERA. eonsiGeration. HowC't'er, it is 
9 discussee here for completeness. 
10 
11 Surface contamination is immeeiately e:eeessible to humMs (i.e., workers) MG biota. The 
12 potential for trMsport by the winG or biota is also signifieMt MG so surface migration is also 
13 a problem. It is expeetee that the releases of radionucliGes MG potential radiation exposure 
14 le¥els at these sites woulG be grater thM 100 times reportable quMtities MG quality 
I5 stanGe:rGs. The corrective action for surfe:ee contamination sites is aGGressee within the scope 
16 of the RA.RA program. 
17 
18 The 216 T 14, 15, 16 MG 17 Trenches e:re reportee to hB:Ye surface contamination 
19- ree:Gings of 400 els of beta/gamma r&Giation which is two times the action level set for ERA. 
20 sites, it has also been assignee an environmental protection score of 10 (Vlinship, 1991). 
21 Actions for control of surface contamination at this site are currently plarmee for 
2:C implementation unGer the RAR,i\ program. 
23 
24 The 216 T 19TF Crib is reportee to h&1.•e surface contamination ree:Gings of 3,000 Gis/min 
25 ' B:A:G has been assignee an environmental proteetioa score of 9 (Wiaship, 1991). This crib is 
26 of wood construction anG is also M ERA CMGiGate for stabilimtion as Giseussed in Section 
27 9.2.1.2. 
28 
29 The UN 200 \V 98 locatee southeast of the Building 221 T was reportee in 1990 to haYe an. 
30 e:ree: of direct smee:rable heta contamination of 250,000 Gis/min. The site has also been 
31 assignee M eavironmental protection score of 10 (\llinship, 1991). A. site visit in September 
32 1991 founG the site to ha·.·e heen stabili2ee along with other e:ree:s locatee on the east siGe of 
33 Building 221 T. 
34 
35 9.l.1.S TaBks with Leak PeteBtial. &eluGing the tanks listee in Table 9 3, the 
36 241 T 361 Settling TB:A:k is the only tank in the T PlB:A:t Aggregate Area: that may contain 
37 dra-inahle liquiGs. This tank is estimatee to he O:'t'er 35 yee:rs olG MG h&11e the potential to 
38 leak raGioe:etive MG hazardous liquiG to the 90il. The 241 T 361 Settling TMk is an iAacti:1e 
39 facility that is repartee to contain 28,000 gal of slt1dge containing M estimatee 2 kg (4.4 lhs) 
40 of plutoAium (WHC 1991a). It is reeommendee that the settling tank be samplee to 1t•erify 
41 that it contains no Gra-inahle liquiGs. If Gra-inahle liquiGs exist aetion shoulG be taken to 
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stabilize tmd isolate the ttmks ttflder existiHg operatioHal programs. FollowiHg remediation 
aeti-vities this unit will be ineluded ia the data e,,•aluation path im•estigation as an IRM. 

Plil?-l.l.t:W.Eltt.t.ll~Jl f.l*l 

·---·-··BB 
9.2.2 Proposed Sites for Interim Remedial Measures 

Thirty fottr minlt$l il1waste management units ftft6 Uflplftftfled releases addressed in . 
the T Plant Aggreiate·····xreit··aata evaluation process were identified as high priority units 
(refer to Section 5.0) and were assessed as candidates for IRMs. Bight $.jj;j::of the units ane 
ttHplanned releases were so designated because of high HRS and mHRS ·scores or assigned 
scores. Ble¥en Mi~Nmffitjffi.l.t) mits and unplanned releases were designated atl.;4~ ::::as high 
priority because ··ot·sudice·iactlaiicm measurements. The Environmental Protection·i~fgµp 

liii\~~~mii:;,mllllll~!~-i:ml.1.1:mi,iiZ.¥:~t~~f:::::::~~!!!llll !~~~~~al 
low priority sites were included in the IRM path because they are sufficiently similar oot-to 
wBffllflt sepEtfate e¥aluation under the RI path ffiglfa,riority sites that they warrant evaluation 
under an IRM path rather than the RI path. If wai determined that an LFI could gather 
sufficient data for an IRM, therefore, eU 34 [gr:::1a:::9:1::m,1::::2i :::1i ~ilmili.i.ii~nt1~m~t~ ::n 
Hii !IU1m::::r1!mimffiltil:::n1::mil-iI!il !lil ::i1111::::1i1j::1m:::tDlll!!titl 

l ~FS!!tm!•!'-A'!PA 
discussion of the LFis is provided in Section 9.2.3. 

9.2.3 Proposed Sites for Limited Field Investigation Activities 

Thirty-fettf-(tite.e,)\:waste management units are recommended to undergo LFis. The 
rationale for IRM: an<fLFI 1Nill be more eompletely de·,eloped iR 1Nork plftfts, howe¥er, the 
following addresses possi-ble eoRsideratiORS duriRg work plftft de11elopmeRt. m::::mia 
WHC(f PLANT)/8-31-92/03222A 
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Possible LFI objectives would be to: 

• Evaluate the potential for releases from the waste management unit to impact 
underlying groundwater quality. 

• 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. 

Cil:Rdidate IRM HHits htWe beeH ieeHtified for me of the HiHe grot1p categories listed iH 
SeetioH 2.0. Sites falliHg \:!Heer these eategories are diset1ssed below. 
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&lllt .. - • •----
9.2.3.1 Cribs. FourteeR eribs ·uere reeommeRded for LFis because they laelc sufficieRt 
iRformatioR to coRduct ftft IIU.{. The data o.vailablc for cribs are screeRiRg lc·1cl data Md 
estimated iR1,'CRtories whieh do Rot J'fO'tide informatioR OR the Rature ftftd exteRt of 
coRtaminatioR. Seveml of the cribs such as the 216 T 8 which receh•ed labomtory waste 
may ha11e contained orgaRie wastes for which no in·1entory data is available. 

NiRe of the cribs 8:fe eoRsidered high priority sites; four based OR HRS seores ftftd fr1e 

due to high sttrfaee radiation. Another five cribs 8:fe low i,riority sites that 8:fe sttfficieRtly 
similftf to warraRt inclusion with the LFI units. 

Of the Rifle high priority cribs, three of the cribs were reeommeRded for actions uRder 
the R.f .. Rl' .. program (Seetion 9.2.1). The aetioRs implemented uRder the RARA program will 
precede the LFI aetivities. Cribs dispositioRed uRder the RARA program inelude: 

• 

• 

• 

216 T 7TF Crib ftftd Tile Field (Located iR 241 T Tftftk Fftfm) 

216 T 8 Crib 

216 T 19TF Crib Md Tile Field 

Cribs to be ineluded in LFI aeti·1ities that do not require actions under the RAR.t\ 
program include: 

• 

• 

• 
9 

• 

• 

216 T 26 Crib 

216 T 27 Crib 

216 T 28 Crib 

216 T 33 Crib 

216 T 34 Crib 

216 \V L\1/C Crib (Following Deacti1••atioR iR 6/95) 
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The eribs with surfaee eofttaffliftatioft were addressed ift the Im.I path after first beiftg 
assessed ia the BRi\ path. The actioas recommeaded for the uaits will aot address the 
subsurface cofttamiflatiofls in the fa:eilities; therefore, they were iH:cluded for assessmeflt 
uRder the remaifliA:g criteria. 

The followiag fwe cribs are all low priority sites but are coasidered suffieieatly similar 
to the high priority sites because they are like structures and recci>;ed similar eoatamiftants 
and •;olumes. As with the high priority cribs they too h&11e oftly screcftiflg level data ftlld 
estimate in•.•eatery which is iftsufficieftt to coA:duet an Im.I. Therefore, it is recommeftded 
that they be e11aluated Uftder the Im.1/LFI Path aloftg with the high priority cribs above: 

• 

• 

• 

• 

• 

216 T 6 Crib 

216 T 18 Crib 

216 T 32 Crib (Loeated ift the 241 T Tftflk F£lf'ffl) 

216 T 35 Crib 

216 T 36 Crib 

9.2.3.2 Reverse Wells. The two re•;erse wells loeated ift the T Plant Aggregate Area have 
becR recommeftded for LFis. These wells were eoftsidered high priority sites due to HRS 
scores but lacked suffieieftt iftforfflatioft te coRduct IRMs. 

The re•;erse wells recommeftded for LFis are the followiftg: 

• 

• 

216 T 2 Reverse 'Hell 

216 T 3 ReYerse \¥ell 

The re•1erse wells were recommeftded for LFis based oft HRS scores. 

9.2.3.3 PoBds, Ditches, &Bd TPeBehes. Three ditches &Rd thirtecft tfeftches h&1t1e becft 
recommemled for LFis. The followiflg ditches and treRches were recommeftded for LFis 
based Oft surface radiatioft: 

• 

• 

• 

216 T 1 Ditch (Followiftg DeactivatioB iR 6/95) 

216 T 12 Treach 

216 T 14 Trefteh 
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• 

• 

• 

216 T 15 Tfeach 

216 T 16 Tfeach 

216 T 11 Treach 

DOE/RL-91-61 
Draft B 

TFeaches 216 T 14, 15, 16, end 17 coamia high le-1els of smface coatamiaatioa 
which will be assessed uadef RAR.A. as discussed iH. Sectioa 9 .2. 1.4 . 

The followiag ditches Bfid tfeaches wefe coasidefed to be low priority sites but are 
coasidCFed sufficieatly similaF to the abo•1e sites because they aFe like structures end Feeeived 
similaF coatamiRBfits end waste •••olttmes. Therefore, it is Feeommeftded that they be 
e1+•aluated that they hai,e beea Feeommended fof inclusion in the IRMlLPI path along with the 
AiPA nnm=it•.r cliteJ:ipq AAA tf'P.Rl'!Af>Q Tht>Qf> qjtpq Af'f>' 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

216 T 4 lD Ditch 

216 T 4 2 Ditch (Following Deactii1atioa iR 6/95) 

216 T 5 TFeach 

216 T 9 Tfcnch 

216 T 20 Tfcach 

216 T 21 TreRch 

216 T 22 Treach 

216 T 23 TFeach 

216 T 24 Tfeach 

216 T 25 Tfeach 

9.2.3.4 UepleBBed Releases. LPis Me Feeommended fof the following two unplanned 
rnleases due to s1:1Ffaee mdie.tion: 

• 

• 

UN 200 W 98 

UN 200 ·w 99 
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9.2.4 Proposed Sites for Fmal 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. It was determined that sufficient information!fq 

e~~:~~c,~1!~::~· 
the remainder of the waste management units and unplanned releases due to the lack of 
information to perform RAs 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 Activities. A RI has been 
recommended for the T Plant Aggregate Area which includes several groups of waste 
management units and unplanned releases. The first group generally contains a mix of 
unique units which were assessed in the IRM path but had insufficient data to conduct an 
IRM. The second group consists of low priority p§.ij~1:::mm::ltrenches (dry trenches) which 
generally received one time transfers of waste. The third group contains septic tanks and 
drain fields which require confirmatory sampling to show that the sites do not contain 
hazardous or radioactive substances. The fourth group contains burial sites which require 
confirmatory sampling to show no contamination exists. The fifth group contains low 
priority unplanned releases which have unique contamination histories. 

-~-,-,, ... 
1::rn:1]::::::g:1mm1~:a(i:vlm.Ul¥1i 
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-• Ii 
., 

9.2.4.1.ll::t- Ponds, Ditehes, and Trenches. A RI is recommended to include the 
three T Plant Aggregate Area ponds, and three trenches: 

• 

• 

e 

• 

• 

• 

216-T-4A Pond 

216-T-4B Pond 

200 \I/ Powerhot:tse PoAe (FoHowiAg Deaeth1etioA) 

216-T-10 Trench 

216-T-11 Trench 

216-T-13 TrencM 
:::: 

These six waste management units all are low priority sites and they are not sufficiently 
similar to high priority units to warrant evaluation under the IRM path, so they could not be 
recommended for LFis. 

The 200-W Powerhouse Pond is an active unit and will be included in past practice 
investigation of the gl,ptU-14 e-:litch, located in Operable UAit UP 1 of the U Plant 
Aggregate Area. Deactivation of the pond will remain with the on-going program which is 
the evaluation alternative to replace this unit by June 1995. 
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alli&IL-ri:awil[W 
•:•:•:•:•:•:•:•: •:• :•: •:❖: 

Insufficient data exist at these units to conduct a RA. A RI is recommended which 
would include each of these units to provide nature and extent of contamination information 
to perform a RA for final remedy selection. 

9.2.4.1.:~ Septic Tanks and Sanitary Drain Fields. A-;Tit! {RI is recommended to 
include each of the septic tanks and stmitary drain fields: ,,,,,,,,,,,,,,,,,,, ,,, 

• 2607-Wl 

• 2607-W2 

• 2607-W3 

• 2607-W40 
:::: 

These four waste management units all have been assigned low HRS scores by 
comparison with other waste management units and they are not sufficiently similar to high 
priority units to warrant evaluation under the IRM path, so they could not be recommended 
for LFis. 

There are no sampling or inventory data for any of these units and so a RA cannot be 
performed. The purpose of a limited sampling program under a RI would be to confirm that 
no contamination exists in the septic tanks and sanitary drain fields. If no contamination is 
found, then no further action would likely be recommended. 

9.2.4.1.3 RetentieB B85in &Bd Settling TaBk. It is reeommended that the a:ggregate 
area RI include the 207 T Retention 'Basin and the 241 T 361 Settling Tank. 

The retention basin is a low priority t1nit B:lld is not sufficiently simila:r to hlgh priority 
t1nits to we:rrtmt e,.·B:luation undef RAR.t\, so it could not be reeommended for LFI. 

The 241 T 361 Settling Ttmk eontB:ins a la:rge volume of plutonium contaminated sludge 
which is reeommended for iw,estigation under the ERl.1 pa:th. Following this iw,estigation, 
additiona:1 site information is needed to cletermine if a release has oeeurred from this ttmk. 

Only surfa:ee radiation data tmd inventory data is B:11B:ilable for these units. This 
information is not sufficient to conduct tm RA. Therefore, a RI is recommended whieh 
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would pro11ide Hature and exteflt of eofltamiHatiofl iflformatiofl to perform a RA. for fiflal 
remedy selection. 

9.2.4.1.4 Burial Sites. An aggregate area RI is recommended to include each of four 
burial sites: 

• 200-W Ash Disposal Basin (Active) 

• 200-W Powerhouse Ash Pit (Active) 

• 200-W Burning Pit 

• 218-W-8 Burial Ground! 
:•:-: 

The active waste management units will only be included in the RI if they are closed 
prior to initiation of RI activities, otherwise they will be investigatediiiPl!.ti:li]w.lm}ffi.iJ 11:ilir&i!~~- ................................................... .. .. . 

The burial sites in this group are low priority units and they are not sufficiently similar 
to high priority units to warrant evaluation under the IRM path, so they could not be 
recommended for LFis. The existing information (i.e., inventory and surface sampling data) 
on these units is not adequate to conduct a RA. Therefore, a RI is recommended which 
would include each of these units to provide nature and extent of contamination information 
to perform a RA for final remedy selection. 

9.2.4.1.5 Unplanned Releases. Fifteefl S.~t®.bt:unplanned releases are recommended 
as candidates for inclusion in an aggregate area···or····operable unit RI. These unplanned 
releases are: 

• UN-200-W-2 

• UN-200-W-3 

• UN-200-W-4 

• UN-200-W-8 

• UN 200 \V 12 

• UN-200-W-14 

• UN-200-W-27 
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• UN-200-W-29 

• UN-200-W-58 

• UN-200-W-63 

• UN-200-W-65 

• UN-200-W-67 

• UN-200-W-73 

, rr ?:Btrmmf.tt 

1:::::::::::::::::1:mr!!ltl;fffl 
• 

• 

• 

UN-200-W-102 

UN-200-W-135!~ 

UN 200 W 137 

DOFJRL-91-61 
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Unplanned rleleases UN-200-W-8, UN-200-W-29, UN-200-W-63 , UN-200-W-65, 
UN-200-W-67, UN:200-W-73 , lliifflE:iril~::::m ra 11a1iIUN-200-W-102, and UN-200-
W-135 all have HRS scores below 28.5, and do not have sufficient data to conduct a risk 
assessment. Unplanned l'-fteleases UN-200-W-2, UN-200-W-3, UN-200-W-4, UN 200 W 
H;-UN-200-W-14, UN-200-W-27, UN-200-W-58, and illl 200 'Vt' 137 all have insufficient 
information available for HRS scoring. 

A lack of soil sample data and inconsistent survey data prevent RA completion for 
these sixteen unplanned releases. RI has been recommended to provide enough data for a 
RA to be performed. 

9.2.4.2 Proposed Sites for Risk Assesmnent. Feuf-:ijJ~i¢andidates have sufficient 
information for direct inclusion in the final RA under ihtt fmal remedy selection path, 
including one french drain, and three unplanned releases: 

• 216-T-31 French Drain 

• UN-200-W-77 

• UN-200-W-85 
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• UN-200-W-88 
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The 216-T-31 French Drain was exhumed in 1959 and was assigned HRS and mHRS 
scores of 0.0. No organic material was found to have been discharged to this trench. 

Unplanned t=-'.J\eleases UN-200-W-85, and UN-200-W-88 resulted from contamination 
spread during transportation of contaminated materials. All detectable contamination 
associated with UN-200-W-85 and UN-200-W-88 was removed and these releases were 
assigned "low" HRS scores (less than 28.5) by comparison to other unplanned releases. 
Unplanned rl(elease UN-200-W-77 resulted from the discovery of radioactive coyote feces. 
The feces were removed and no further contamination was identified. 

It is recommended that a RA be performed encompassing each of these waste 
management units using available information. If the RA confirms that no contamination 
warranting remediation remains, it is likely that no further action will be required at these 
sites. 

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 Ad~d by Other Aggregate Areas or Programs 

One T Plant Aggregate Area waste management unit was recommended for inclusion in 
the U Plant Aggregate Area. The 200-W Powerhouse Pond has been mistakenly located in 
the T Plant Aggregate Area based on iaeon:eet COOFdinates ia WIDS database :~viilibl.i 
mfor.mii&u.. The appropriate paper work needs to be initiated to have this mistake··corrected 
Iii''ihc···-,NIDs aftd the TPA. Ul]ltdtlltx:::&Biiit- The 216 T 7 aftd 216 T 32 Cribs are 
loeated withia the bo1:1Hdary of the 241 T Tank Fa£m and may be more effeeth•ely eddFessed 
undeF the Single Shell Tank Clos1:1re Pmgram. Integration of these cribs into the taRk faffFI: 
closure will Feq1:1ire edditioHal smdy. 

A number of waste management units are associated with the operation of the SiHgle 

::fe~::;!e~1!~~=::~::!!tllllii. •,§,!·-~-in ~:~~u~!sth
~ 
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~PIUiilisted in Table 9-3, which includes units located within the 241-T, -TX, and 
-TY Tank-'Farms in addition to three units located outside the Tank Farms fan.k:::far'.ms: 

•:•:•:•:•:•:-: ,:•:•:•:•:•: •:•:❖:-:-:-:-:-:•:•:•:-:,: 

• 241-TX-302C Catch Tank 

• 241-TX-152 Diversion Box 

• 241-TX-154 Diversion Box. 

9.3.2 T Plant Operable Unit Redefinition 

Redefinition of the 200-TP-1, -2, -3, -4, -5, -6, and t,SS-1 Operable Units is suggested 
based on the data evaluation in this report. In general, it i·s recommended that: 

Groundwater beneath the T Plant Aggregate Area interacts with all surrounding 
operable units since it is not confined by the geographic boundaries. The carbon 
tetrachloride plume from ffli ![nearby z Plant IJ.y~gp~yffi:::1iii.J:ffini] IJ.Mtli[has migrated beneath 
the T Plant Aggregate Area": ··· Similarly, the oontam10ation··cingfii"ating·· rrom the operable units 
has migrated outside the boundaries of the operable unit. These interactions with other 
operable units will necessitate the integration of groundwater response actions throughout the 

wide grouRdwater operable uRit, mther thO:fl: iR iRdividual souree operable uRits. 

High-level waste transfer facilities and pipelines should remain within the scope of the 

;~1iii::~!~~~~::a~~J~~:= :~ :~~%~u~r:c~l!ti~~l~!~f~~~!,~!,~ 
deaiTw"hh more efficiently in these existing Hanford programs. The Tri-Party Agreement 
does not include these lines within the scope of the past-practices investigations. \liffl.b.~hl 

It is recommended that the 200-TP-3 Operable Unit boundary be redefined to exclude 
the 218-W-3AE O:fl:d 218 W lA Burial Grounds. A small portion of the burial grounds falli 

WHC(f PLANT)/8-3 l-92/03222A 

9-28 



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 

9.3.3 Investigation Prioritization 

DOE/RL-91-61 
Draft B 

Very little· if any data exist to rank the waste management units and unplanned releases 
within the T 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. 

Based on available information about inventories of wastes and contaminants, facility 
construction, and operational history, it is recommended that investigations be prioritized as 
follows: 

• Based on inventories of contaminants, the cribs and a french drain received the 
largest quantities of contamination and should be investigated first. The majority 
of the cribs and the french drain are located in opcreble ueits ~lj~:)200-TP-1, -2, 
and f,4 -~t:::ln!!· Opereble Ueits e,g:::200-TP-3 and 2oo=s·s-2 ffllm!i 
liiliieach contain four cribs. This prioritization is consistent with that 
"d°ev.efoped in the Tri-Party Agreement. 

• The 241-T;. -Tiq and -TY Tank Farms; located in opcreble uflit ~lj~:::200-TP-5 and 
ifltD-6 Dil!I I!mli;~e tied to separate milestones in the tn=i>arty 
Aireement"ancf therefoii"are not subject to prioritization. 

• Other facilities which discharged liquid wastes that are not suspected of 
containing radionuclides and hazardous constituents, such as the septic tanks and 
associated sanitary drain fields, should be evaluated third. 

Specific priorities for each waste management unit will be developed in subsequent 
work plans. 
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A total of 45 RCRA facilities are located in the T Plant Aggregate Area as discussed in 
Section 2.6.1. Forty of these units are associated with the ~§m.gJ.ftlfiiJl }!tffll::! Closure 
Program at the 241-T, -TX and -TY Tank Farmi. as listed in Tab1id)~~L ·· ··ofihe .. iemaining 
five RCRA units, three are associated with buildings (CSTF, T Plant Treatment Tank~ and 
TRUSAF) and have not resulted in any environmental releases as discussed in Section 2.6. 

The remaining two TSD units are the 244-TX-R'.F Receiving Tank and the 200-W Ash 
R~~ Demolition Besifl $!ffl- The active 244-TX-R'.F Receiving Tank is located within the 
boundary of the 241-TI(°Tank Farm and hes beefl recommended to be ~J;J:~W,ijg ;;;~ddressed by 
the Defeflsc Waste Management Program. The 200-W Ash l!UDemolfrfoii"" :sas"ifl $.J!~;;;is a 
TSD facility that is scheduled to submit a RCRA closure plan .. fo Ecology and EP A"hy· 
November 1992. The 2.o.of.\V:::'Ash PiUDemolition Basin SHeHs located inside the 200-W Ash 
~it\Disposal Besifl ~iliil~ hld{'"ts an ''~~tive facility. Clos~;~::~f the ~~~ !;Ash mt:::nemolition 
Basin $.Jffi:::is recommended to be performed under RCRA as tentativeiy .. piannecfhut its 

~iiii!i&:,iiill-iltl• 
~----~---····· 
•rr•-...J••·· 

m1I&Qi!§re:::mrmu1Imm1 
No unplanned releases are associated with any of the TSD units. 

9.4 FEASIBILITY STUDY 

Two types of the FS will be conducted to support remediation in the 200 Area!j 
including focused and the final FS . wiif;jfoet1scd feasibility smdies (FFSs) are studies in 
which a limited number of units or remedial alternatives are considered. Final FS will be 
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prepared to provide the data necessary to support the preparation of final ROD. Insufficient 
data exists to prepare either a focused or final FS for any units or group of units within the 
T Plant Aggregate Area. Sufficient data are considered available to prepare a FFS on 
selected remedial alternatives. 

9.4.1 Focused Feasibility Study 

Both LFis and IRMs are planned for the T Plznt Aggregate Area for individual waste 
management units or waste management unit groups. The IRMs will be implemented as they 
are approved, and the FFS will be prepared to support their implementation. The FFS 
applied in this manner is intended to examine a limited number of alternatives for a specific 
site or groups of sites. The FFS supporting IRMs will be based on the technology screening 
process applied in Section 7.0, engineering judgement, and/or new characterization data such 
as that generated by an LFI. 

Recommendations for the FFS in support of IRMs are not provided in this report 
because of the limited data availability. 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 FFS will also be prepared to evaluate select 
remedial alternatives. In this case the fiFS focuses on technologies or alternatives that are 
considered to be viable based on their implementability, cost, and effectiveness and have 
broad application to a variety of sites. The following recommendations are made for FS that 
focus on a particular technology or alternative: 

• e-i;apping 
• e-'11!x situ treatment of contaminated soils 
• i-1~ situ stabilization] 

:::: :::: 

These recommendations reflect select technologies developed in Section 7. 0 of this report. 

The FFS is intended to provide a detailed analysis of select remedial alternatives. The 
results of the 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. 
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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/or Conducting Remedial Investigations and 
Feasibility Studies under CERCLA (EPA 1988&§). 

• 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 FFSs, field investigations, and interim RODs. All 
of this study 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. 

9.5 TREATABILITY STUDIES 

A range of technologies which are likely to be considered for remediation of sites 
within the T 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 transu_ranic (TR{J) radionuclides 

• In situ soil vapor extraction of volatile organic compounds (VOCs)~ 

Treatability testing will be required to conduct _a detailed analysis for most of the 
technologies. Relevant EPA guidance will be relied upon to conduct these future treatability 
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studies'. ... A summary 9t:£1~111Rlllm~1M~ of treatability testing needs outlined in Section 
7.3 is is}as follows: 

• 

• 

• 

• 

• 

• 

Engineered multimedia. COYef pcrfofmB:Aee testing (pilot see.le testing) of 
eoneeptue.l designs is needed. 

In sittt g£Ottting testing feqttiretl to optimize injection p£Operties of g£Ottt B:Ad 
Yerify effeeti:Yeness i:ft stftbilizing eonte.minB:Ats. 

EKeai.1ation and soil treatment testing of dust control measttres, soil treatment 
fee.gents, B:Ad contacting methods will be fequifed. Some limited soil washing 
bench see.le srudies harf'e been initiated. 

In siru Yitrifieation testing feqttired to 11erify contaminant stabilimtion 
effeetiyeness B:Ad to establish operating pe.rameters. Some Yitrifiee.tion pilot 
testing is ongoi:ftg. 

EKCG1+1ation, treatment, 8.fid dispose.l of TRU radioAttelides testing to CYe.lttate 
dttst control mee.sttres and stabilization Of Yitrifieation effeeti11eness B:Hd to 
establish opera.ting pW'Bffleters is required. 

1ft siru soil 11apor eKtraetion of voes eKtraetion effeeti:'t1eness needs to be 
1t·erified B:HEI opera.ting parameters reqttire EICYelopment. A pfogmm is ettrrently 
unEler way for field testiRg of 1f'e.por eKtfaetion teclmictues. 

l•• ~lllll~~1:;t::1!!mfiJ1:::1~~~:::§:y:::eu1,1mi::::!i~in1::::er 

if4ii1....-waw1a, 
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30 As treatability testing of the various alternatives progresses, other parameters are likely 
31 to be identified which require further development. 
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* Hanford Site Past-Practice Strategy (DOE/RL 1992a) 

Figure 9-1. 200 Aggregate Area Management 
Study Data Evaluation Process. 
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Waste Management Unit or 
Unplanned Release Site 

216-T-6 Crib 

216-T-7TF Crib and Tile 
Field 

216-T-8 Crib 

216-T-1 8 Crib 

216-T-19TF Crib and Tile 
Field 

216-T-26 Crib 

216-T-27 Crib 

216-T-28 Crib 

216-T-29 Crib 

216-T-31 French Drain 

216-T-32 Crib 

216-T-33 Crib 

216-T-34 Crib 

216-T-35 Crib 

WHC(f PLANT)/8-30-92/03222T 

, 
) t 

Table 9-1. Summary of the Results of Data Evaluation Process Assessment. Page 1 of 5 

Operable ERA IRM LFI RA RI OPS Remarks 
Unit 

200-TP-3 X X X RARA - cave-in potential 

200-TP-l X X X RARA - cave-in potential 

200-TP-4 X X X RARA - cave-in potential 
t:i 

200-TP-4 X X 0 
t:i t!! 

200-TP-2 X X X RARA - cave-in potential pl ~ :::, 
I 

td l,C) -I 200-TP-2 X X 0\ -
200-TP-2 X X 

200-TP-2 X X 

200-TP-4 X X 

200-TP-2 X Exhumed 

200-TP-1 X X X RARA - cave-in potential 

200-TP-4 X X 

200-TP-4 X X 

200-TP-4 X X 
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Table 9-1. Summary of the Results of Data Evaluation Process Assessment. Page 2 of 5 

Waste Management Unit or Operable ERA IRM LFI RA RI OPS Remarks 
Unplanned Release Site Unit 

216-T-36 Crib 200-TP-1 X X 

216-W-LWC Crib 200-SS-2 X X X WMP Active - closed by 
6/95 

216-T-4A Pond 200-TP-3 X ~ 
0 

\0 216-T-4B Pond 200-TP-3 X Active - close by 6/95 ~ tr! 
~ ~~ I 

216-T-1 Ditch 200-TP-4 X X Active - close by 6/95 ..... 
I O" to \0 ..... 

216-T-4-lD Ditch 200-TP-3 X X I 
O'I ..... 

216-T-4-2 Ditch 200-TP-3 X X X WMP Active - close by 
6/95 

200-W Powerhouse Pond 200-TP-2 X Active - close by 6/95 

216-T-5 Trench 200-TP-1 X X 

216-T-9 Trench 200-TP-4 X X 

216-T-10 Trench 200-TP-4 X Exhumed 

216-T-11 Trench 200-TP-4 X Exhumed 

216-T-12 Trench 200-TP-3 X X 

216-T-13 Trench 200-TP-2 X Exhumed 
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Table 9-1. Summary of the Results of Data Evaluation Process Assessment. Page 3 of 5 

Waste Management Unit or Operable ERA IRM LFI RA RI OPS Remarks 
Unplanned Release Site Unit 

216-T-14 Trench 200-TP-3 X X 

216-T-15 Trench 200-TP-3 X X 

216-T-16 Trench 200-TP-3 X X 

216-T-17 Trench 200-TP-3 X X 

216-T-20 Trench 200-TP-2 X X 

216-T-21 Trench 200-TP-1 X X 

216-T-22 Trench 200-TP-1 X X 

216-T-23 Trench 200-TP-1 X X tJ 
0 

\0 216-T-24 Trench 200-TP-1 X X ~~ ~ 
I ~~ -(") 216-T-25 Trench 200-TP-1 X X I 

td \0 -I 0\ -
2607-Wl Septic Tanlc 200-SS-2 X Active 

2607-W2 Septic Tanlc 200-SS-2 X Active 

2607-W3 Septic Tanlc 200-TP-4 X Active 

2607-W4 Septic Tanlc 200-TP-4 X Active 

WHC(TPLANT)/8-30-92/03222T 



• . , •• 6 } ' • 
Table 9-1. Summary of the Results of Data Evaluation Process Assessment. Page 4 of 5 

Waste Management Unit or Operable ERA IRM LFI RA RI OPS Remarks 
Unplanned Release Site Unit 

200-W Burning Pit 200-SS-2 -- -- - -- X -
200-W Powerhouse Ash Pit 200-SS-2 -- -- - -- X -- Active 

218-W-8 Burial Ground 200-TP-4 -- -- - -- X X RARA cave-in potential 
-:-:-:-:-:- ·.·.·. -:y}'~; ::.·-·.: -:-.. -.•, ·-·-. ,,. .. ·.·.· •:-•:- -:-

UN-200-W-2 200-TP-4 -- -- -- -- X -
UN-200-W-3 200-TP-4 -- -- -- -- X --
UN-200-W-4 200-TP-4 -- -- - -- X --
UN-200-W-8 200-TP-4 -- -- - -- X -

UN-200-W-14 200-TP-2 -- -- -- -- X -
UN-200-W-27 200-TP-4 -- -- - -- X -
UN-200-W-29 200-TP-2 - -- - - X -
UN-200-W-58 200-TP-4 - - - -- X -- I 
UN-200-W-63 200-TP-3 - -- - -- X - Exhumed/covered 

UN-200-W-65 200-TP-4 - -- - -- X -
UN-200-W-67 200-TP-4 -- -- - -- X -
UN-200-W-73 200-TP-4 -- -- - -- X --
UN-200-W-77 200-TP-4 -- -- - X -- - Exhumed 

UN-200-W-85 200-TP-4 -- -- -- X -- -- Exhumed 

UN-200-W-88 200-SS-2 - -- - X - - Exhumed 
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Table 9-1. Summary of the Results of Data Evaluation Process Assessment. 

Waste Management Unit or Operable ERA IRM 
Unplanned Release Site Unit 

UN-200-W-98 200-TP-4 

UN-200-W-99 200-TP-2 

UN-200-W-102 200-TP-4 

UN-200-W-135 200-TP-2 

Notes: ERA- Expediated Response Action 
IRM- Interim Remedial Measure 
LFI- Limited Field Investigation 
OPS- Operational Programs 
RA- Risk Assessment 

--

--
--
--

RARA- Radiation Area Remedial Action Program 
RI- Remedial Investigation/Feasibility Study 
WMP- Waste Management Program 

WHC(f PLANT)/8-31-92/03222T 
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Table 9-2. T Plant Aggregate Area Data Evaluation Decision Matrix. 

ERA EVALUATION PATIi IRM EVALUATION PA Tif 

Waste 

216-T-6 Crib y y y y y y N y ~ N 

216-T-7fF Crib and Tile Field y y y y y y N y y N 

216-T-8 Crib y y y y y y N y y N 

216-T-18 Crib y y N ~ N 

\0 216-T-19TF Crib and Tile Field y y y y y y N y y N 
--3 

I 216-T-26 Crib y y N y N N 
p) 

216-T-27 Crib y y N y N 

216-T-28 Crib y y N y N 

219-T-29 Crib y y N ya! N 

216-T-31 French Drain N N 

216-T-32 Crib y y y y y y N y ~ N 

216-T-33 Crib y y N y N 

216-T-34Crib y y N y N 

216-T-35 Crib y y N y N 

216-T-36 Crib y y N y N 

216-W-LWC Crib y y y y y y N y y N 
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Waste 

216-T-4A Pond 

216-T-4B Pond 

216-T-l Ditch 

l,O 216-T-4-lD Ditch 

1-:3 
I 216-T-4-2 Ditch N 

cr' 
200-W Powerhou11e Pond 

216-T-S Trench 

216-T-9 Trench 

216-T-lOTrench 

216-T-ll Trench 

216-T-12 Trench 

216-T-13 Trench 

216-T-14 Trench 

216-T-IS Trench 

216-T-16 Trench 

216-T-17 Trench 

WHC(f PLANT)/8-30-92/03222T 

) ·~ ) 

Table 9-2. T Plant Aggregate Area Data Evaluation Decision Matrix. 

ERA BVALUATION PATH 

y y N 

y y y y N 

y y y y N 

y y N 

y y y y y 

N 

y y N 

y y N 

N 

N 

y y N 

N 

y y N 

y y N 

y y N 

y y N 

y N y 

IRM BVALUATION PATH 

N 

N 

y 

N3' 

y 

N 

N3' 

N3' 

N 

N 

y 

N 

y 

y 

y 

y 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

No -~ 
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PATIi 

y 
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y 

y 

y 

y 

y 

y 

PINAL 
REMEDY 

N 

N 

N 
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N 

N 

t:1 
0 

t:1 tr1 
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Table 9-2. T Plant Aggregate Area Data Evaluation Decision Matrix. Page 3 of 4 

U'I PINAL 
ERA EVALUATION PATIi JRM EVALUATION PATIi PATIi IU!MBDY 

Waste No 

Management -Unit 
I,uBIA T.......,. - o.,.,a-1 Hip 0... c-
Jootifiod! ... _, 1"'-,f ~ ~I Awillbl•f ~I Pn,p.a,I PriMyl -..-.i -1 

c.o.t n. 
0...1 -..,...1 

216-T-20 Trench y y N N"1 N y 

216-T-21 Trench y y N N"1 N y 

216-T-22 Trench y y N N8' N y 

216-T-23 Trench y y N N8' N y 

216-T-24 Trench y y N N8' N y 

tJ 
2607-Wl Septic Tanlc N N 

0 
I.O 

N tJ tr1 
~ 1-1 -

' 2607-W2 Septic Tanlc N N N ~~ N 
(') ' 

2607-WJ Septic Tanlc N N N to I.O 
1---' 

' 0\ 
2607-W4 Septic Tanlc N N N 1---' 

200-W Ash Disposal Basin N N N 

200-W Burning Pit N N N 

200-W Powerhout1C Ash Pit N N N 

218-W-8 Burial Ground y y y y y y N y N N 
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Table 9-2. T Plant Aggregate Area Data Evaluation Decision Matrix. 

BRA BVALUATION PATIi IRM BVALUATION PATIi 

Waste No 

Management -Unit 
bu BRA T.....ioa - (lp,nD<-1 16- 0... c-
1"'6kff ..... , ~ Q•u•ilyf ~, A~•' ~' l'ropaof Priorilyf Adoqouf _, 

UN-200-W-3 y y N - - - - - N - -
UN-200-W-4 y y N - - - - - N - -

UN-200-W-8 y y N - - - - - N - -

UN-200-W-14 y y N - - - - - N - -
UN-200-W-27 y y N - - - - - N - -
UN-200-W-29 y y N - - - - - N - -

UN-200-W-58 y y N - - - - - N - -
UN-200-W-63 N - - - - - - - N - -
UN-200-W-65 y y N - - - - - y N -
UN-200-W-67 y y N - - - - - N - -

UN-200-W-73 y y N - - - - - N - -
UN-200-W-77 N - - - - - - - N - -
UN-200-W-85 N - - - - - - - N - -
UN-200-W-88 N - - - - - - - N - -
UN-200-W-98 y y N - - - - - y N -
UN-200-W-99 y y N - - - - - y N -
UN-200-W-102 y y N - - - - - N - -
UN-200-W-135 y y N - - - - - N - -

a/ Evaluated as high priority unit because of similarities with high priority units. 
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Table 9-3. Waste Management Units and Unplanned Releases Addressed by 
Other Programs. Page 1 of 2 

Program 

~ 
241-T-101 Single-Shell Tank SSTCP Inactive 200-TP-6 

241-T-102 Single-Shell Tank SSTCP Inactive 200-TP-6 

241-T-103 Single-Shell Tank SSTCP Inactive 200-TP-6 

241-T-104 Single-Shell Tank SSTCP Inactive 200-TP-6 

241-T-105 Single-Shell Tank SSTCP Inactive 200-TP-6 

241-T-106 Single-Shell Tank SSTCP Inactive 200-TP-6 

241-T-107 Single-Shell Tank SSTCP Inactive 200-TP-6 

241-T-108 Single-Shell Tank SSTCP Inactive 200-TP-6 

241-T-109 Single-Shell Tank SSTCP Inactive 200-TP-6 

241-T-110 Single-Shell Tank SSTCP Inactive 200-TP-6 

241-T-111 Single-Shell Tank SSTCP Inactive 200-TP-6 

241-T-112 Single-Shell Tank SSTCP Inactive 200-TP-6 

241-T-201 Single-Shell Tank SSTCP Inactive 200-TP-6 

241-T-202 Single-Shell Tank SSTCP Inactive 200-TP-6 

241-T-203 Single-Shell Tank SSTCP Inactive 200-TP-6 

241-T-204 Single-Shell Tank SSTCP Inactive 200-TP-6 

241-TX-101 Single-Shell Tank SSTCP Inactive 200-TP-5 

241-TX-102 Single-Shell Tank SSTCP Inactive 200-TP-5 

241-TX-103 Single-Shell Tank SSTCP Inactive 200-TP-5 

241-TX-104 Single-Shell Tank SSTCP Inactive 200-TP-5 

241-TX-105 Single-Shell Tank SSTCP Inactive 200-TP-5 

241-TX-106 Single-Shell Tank SSTCP Inactive 200-TP-5 

241-TX-107 Single-Shell Tank SSTCP Inactive 200-TP-5 

241-TX-108 Single-Shell Tank SSTCP Inactive 200-TP-5 

241-TX-109 Single-Shell Tank SSTCP Inactive 200-TP-5 

241-TX-110 Single-Shell Tank SSTCP Inactive 200-TP-5 

241-TX-111 Single-Shell Tank SSTCP Inactive 200-TP-5 

241-TX-112 Single-Shell Tank SSTCP Inactive 200-TP-5 

241-TX-113 Single-Shell Tank SSTCP Inactive 200-TP-5 

241-TX-114 Single-Shell Tank SSTCP Inactive 200-TP-5 

241-TX-115 Single-Shell Tank SSTCP Inactive 200-TP-5 

241-TX-116 Single-Shell Tank SSTCP Inactive 200-TP-5 

241-TX-117 Single-Shell Tank SSTCP Inactive 200-TP-5 

241-TX-118 Single-Shell Tank SSTCP Inactive 200-TP-5 

141-TY-101 Single-Shell Tank SSTCP Inactive 200-TP-5 

241-TY-102 Single-Shell Tank SSTCP Inactive 200-TP-5 

241-TY-103 Single-Shell Tank SSTCP Inactive 200-TP-5 

241-TY-104 Single-Shell Tank SSTCP Inactive 200-TP-5 

241-TY-105 Single-Shell Tank SSTCP Inactive 200-TP-5 

241-TY-106 Single-Shell Tank SSTCP Inactive 200-TP-5 

241-T-301 Catch Tank SSTCP Inactive 200-TP-6 

241-T-302 Catch Tank SSTCP Inactive 200-TP-6 
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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-TX-302A Catch Tank SSTCP Inactive 200-TP-5 

241-TX-302B Catch Taruc SSTCP Inactive 200-TP-2 

241-TX-302C Catch Taruc WMP ·Active 200-TP-4 

241-TY-302A Catch Tank SSTCP Inactive 200-TP-5 

241-TY-302B Catch Tank SSTCP Inactive 200-TP-5 

244-TX-RT Receiver Tank WMP Active 200-TP-5 

244-TXR Vault SSTCP Inactive 200-TP-5 

2607-WI' Septic Taruc SSTCP Active 200-TP-5 

2607-WI'X Septic Taruc SSTCP Active 200-TP-5 

241-T-151 Diversion Box SSTCP Inactive 200-TP-6 

241-T-152 Diversion Box SSTCP Inactive 200-TP-6 

241-T-153 Diversion Box SSTCP Inactive 200-TP-6 

241-T-252 Diversion Box SSTCP Inactive 200-TP-6 

241-TR-152 Diversion Box SSTCP Inactive 200-TP-6 

241-TR-153 Diversion Box SSTCP Inactive 200-TP-6 

241-TX-152 Diversion Box WMP Active 200-TP-2 

241-TX-153 Diversion Box SSTCP Inactive 200-TP-5 

241-TX-154 Diversion Box WMP Active 200-TP-4 

241-TX-155 Diversion Box SSTCP Inactive 200-TP-2 

241-TXR Diversion Box SSTCP Inactive 200-TP-2 

241-TXR-152 Diversion Box SSTCP Inactive 200-TP-5 

241-TXR-153 Diversion Box SSTCP Inactive 200-TP-5 

241-TY-153 Diversion Box SSTCP Inactive 200-TP-5 

242-T-151 Diversion Box SSTCP Inactive ==~ 200-TP-5 -200-W Ash Pit Demolition RCRA Active 200-SS-2 ~= ,,r ,•::•:•:- = :•.•.•:•.•:•.•:•:•.•.•:• :-:-: .· .·. 
UN-200-W-7 Unplanned Releasea/ SSTCP Inactive 200-TP-3 

UN-200-W-38 Unplanned Releasea/ SSTCP Inactive 200-TP-4 

UN-200-W-113 Unplanned Releaseat SSTCP Inactive 200-TP-2 

UN-200-W-17 Unplanned Release SSTCP Inactive 200-TP-5 

UN-200-W-62 Unplanned Release SSTCP Inactive 200-TP-6 

UN-200-W-64 Unplanned Release SSTCP Inactive 200-TP-6 

UN-200-W-76 Unplanned Release SSTCP Inactive 200-TP-5 

UN-200-W-97 Unplanned Release SSTCP Inactive 200-TP-6 

UN-200-W-100 Unplanned Release SSTCP Inactive 200-TP-5 

RCRA - RCRA TSO Facility 
WMP - Waste Management Program 
SSTCP - Single--Shell Taruc Closure Program 
a/ Associated with a diversion box 
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A.1.0 SUBSURFACE GEOPHYSICAL WGS 

4 Geophysical well logging has been conducted at the T Plant Aggregate Area since at 
5 least as early as 1954, as a surveillance technique to evaluate radionuclide migration in the 
6 unsaturated zone underlying or adjacent to waste disposal or storage areas. Vadose-zone 
7 monitoring wells ("drywells") and groundwater monitoring wells have been constructed at 
8 many of the T Plant Aggregate Area waste management units. Geophysical well logs have 
9 been acquired from monitoring wells at the following 24 waste management units, the 

10 remaining waste management units did not have monitoring structures in the immediate 
11 vicinity: 
12 
13 
14 
15 
6 

r 17 
18 
9 
0 

21 
22 

25 
26 
27 

8 
l9 
30 

1 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

• 216-T-21 Trench 
• 216-T-22 Trench 
• 216-T-23 Trench 
• 216-T-24 Trench 
• 216-T-25 Trench 
• 216-T-36 Crib 
• 216-T-5 Trench 
• 216-T-7 Crib 
• 216-T-19 Crib 
• 216-T-26 Crib 
• 216-T-27 Crib 
• 216-T-28 Crib 
• 216-T-3 Reverse well 
• 216-T-32 Crib 
• 216-T-18 Crib 
• 216-T-33 Crib 
• 216-T-34 Crib 
• 216-T-35 Crib 
• 216-T-6 Crib 
• 216-T-14 Trench 
• 216-T-15 Trench 
• 216-T-16 Trench 
• 216-T-17 Trench 
• 216-W-LC Laundry crib. 

As part of this Aggregate Area Management Study, select geophysical well logs from 
these 24 waste management units were examined to provide a preliminary appraisal of 
migration of radionuclides in the unsaturated zone. The objectives of the geophysical well 
log study were to qualitatively evaluate the extent and rate of vertical and lateral migration of 
radionuclides. Several previously conducted studies provide important background 
information. Most notable is a three-volume document by Fecht et al. (1977) , in which 
gross gamma-ray logs were reviewed and evaluated for potential contamination. Several 
additional published and unpublished documents exist such as gross-gamma logs acquired 
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1 from the 241-T Tanlc Fann area (Jensen 1976), periodic reports (Hanlon 1991), and 
2 miscellaneous and archived reports in the Tank Farm Surveillance Group files. Pertinent 
3 results of previously conducted studies or observatiops are discussed along with results of 
4 this study in sections describing individual waste management units . 
5 
6 The following vadose zone fluid migration pathways have been recognized in the 
7 200 West Area: (1) vertical downward migration, (2) lateral migration at the interface of an 
8 underlying coarser-grained zone or low permeability zone, (3) a combination of vertical and 
9 lateral migration that may be manifested in adjacent wells as digitate clean and contaminated 

10 zones, and (4) vertical downward migration along the well casings in poorly constructed 
11 wells. Additional complications in interpreting the migration of contaminants include the 
12 natural decay of radionuclides and the different migration rates of various radionuclides. 
13 
14 
15 A.1.1 AVAILABLE GEOPHYSICAL WELL LOGS 

"16 
17 The array of geophysical logs acquired from the T Plant Aggregate Area includes 
18 gross gamma-ray logs, gamma-gamma logs, neutron-epithermal-neutron logs, density logs, 
I9 sonic logs, and temperature logs. To date, no spectral gamma-ray logs have been acquired 
20 from T Plant wells. The gross gamma-ray log was by far the most common log acquired, 
21 and, with the exception of the spectral gamma-ray log, is the most useful for evaluating 
r22 migration of anthropogenic radionuclides in the unsaturated zone. Ancillary logs, such as the 
23 neutron and density logs, may also provide useful information. The interpretation of those 
24 logs, however, is complicated by several factors , including: the presence of multiple casing 
25 strings, the complications of logging in unsaturated zones, uncertainties in well construction 
.26 and modifications, and questionable tool geometry and response characteristics. 
27 Consequently, the ancillary logs were not evaluated as part of this study. 
28 
29 Nearly all of the available gross gamma-ray logs have been acquired from T Plant 
30 monitoring wells by the Westinghouse Hanford Company (Westinghouse Hanford) Tank 

".'31 Fann Surveillance Group or the Pacific Northwest Laboratory (PNL) under contract by the 
32 primary U.S. Department of Defense (DOD) Westinghouse Hanford contractor. 
33 
34 The PNL began recording gross gamma-ray logs from T Plant monitoring wells in 
35 1958. On the basis of log presentation, three generations of logging equipment have been 
36 used in the T Plant Aggregate Area since 1958. However, based on conversations with long-
37 term Westinghouse Hanford and PNL employees, several more subtle equipment 
38 modifications were made within generations of logging equipment. In fact, judging from the 
39 normalization factors used by Fecht et al. (1977), procedural, or equipment modifications 
40 may even have been made annually. Beginning in 1982, procedures were implemented to 
41 improve log quality and consistency. Further improvements in logging procedures were 
42 implemented in 1989. Since 1976, two probes with similar response characteristics have 
43 been used by PNL. Beginning in 1982, the serial number of the probe used has been 
44 recorded on the log header. Detailed logging procedures are described in WHC (1991). 
45 
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The gross gamma-ray logs utilized for this study are listed in Table 1. The logs 
listed in Table 1 constitute a comprehensive list of all logs acquired in the T Plant Aggregate 
Area through 1990. 

A.1.2 LOG QUALITY 

An assessment of gross gamma-ray log quality is difficult, particularly for the very 
early logs, because of a lack of accessible documentation of procedures and results. 
Evaluation of log quality ultimately encompasses a large number of factors including 
documentation of design specifications, modifications, and repairs; detailed performance tests 
of probes and instrumentation; evaluation of the precision and accuracy of the depth 
measurement system; and probe response; and periodic calibration. Of equal importance to 
equipment considerations is documentation of monitoring well construction and modifications 
("as-built" diagrams) and reference elevations. The PNL has vastly improved their quality 
control procedures over the last decade. Beginning in 1979, a designated test well (399-5-2) 
was logged on a quarterly basis, and probe serial numbers were recorded along with basic 
logging information. "Calibration" logs acquired between 1979 and 1988, when more 
sophisticated procedures were implemented, are fairly uniform with respect to log intensity 
and bed resolution. No known quality control information exists for logs acquired by PNL 
prior to 1979. Since 1988, a significant campaign has been mounted to improve PNL log 
quality. 

Without documentation, the only means to evaluate log quality is to compare logs 
25 collected from the same well. There is substantial variability in probe sensitivity both 
~6 between and within the three generations of equipment, although reproducibility increases 
27 significantly after 1980. There also appears to be variability in the linearity of probe 
28 response, because peak to background ratios are not consistent. Resolution of marker beds 
49 seems to be consistent between generations, but depths typically vary by ± 0.6 m (2 ft). 
30 Both intensity and depth measurements are very difficult to assess on major peaks from the 

· 31 1958-1959 logs (Esterline-Angus recorder). 
32 
33 
34 A.1.3 TECHNICAL APPROACH 
35 
36 To facilitate differentiation of peaks resulting from natural and anthropogenic 
37 radionuclides, geologic cross-sections of the waste management units were constructed 
38 (Figures 1 through 6) using representative gross gamma-ray logs acquired from the main 
39 waste management units. Logs showing obvious or suspected anthropogenic peaks were 
40 avoided. Correlations shown on the cross-sections are based on geologic descriptions by 
41 Last et al. (1989) and typical gamma-ray log characteristics (Schlumberger 1972, 1979, 
42 Dresser Atlas 1982). 
43 
44 In the T Plant Aggregate Area, the upper 12 m to 27 m (40 to 90 ft) consist of coarse 

sand, gravelly sand, and sandy gravel identified as the Pasco gravel member of the Hanford 
formation. This horizon typically has a fairly low and uniform natural gamma response. 
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The low gamma response frequently observed in the upper 6 m (20 ft) is probably due to 
attenuation by conductor casing. Underlying the Pasco gravels member is the basal slack­
water sequence of the Hanford formation. The fine-grained nature of this unit produces a 
slightly higher, but still uniform, gamma-ray response. 

One of the most striking features of many logs is the relatively high gamma-ray 
response resulting from the fine-grained eolian sand and silt (loess) comprising the Early 
Palouse soil. That unit is typically 6 to 9 m (20 to 30 ft) thick and has one or two peaks 
yielding the greatest gamma-ray response of the natural radionuclides. The underlying 
Pliocene-Pleistocene basaltic gravels and caliche-rich paleosal (calcrete) units are not easily 
recognizable on the logs, although they often display a relatively low gamma-ray response 
(as low as the Pasco gravels). Zones of especially low response are probably gravel and 
rich, whereas zones of especially high response may result from the calcrete layers. 
Underlying the Plio-Pleistocene horizons, is the middle Ringold formation, consisting of sand 
and gravels and occasional lenses of sand and clay. In the southern portion of the site the 
upper Ringold formation is present. The discontinuous fine sands and muds of the Upper 
Ringold produce a fairly high gamma-ray response comparable to the F.arly Palouse soils. 

The "regional" stratigraphic framework described above provides a baseline for more 
detailed evaluation of logs from an individual waste management unit. For each waste 
management unit (excluding the 241-T Tank Farm), logs from nearby wells were correlated 
and compared to the cross-section of the waste management unit to identify log-profile 
anomalies that might represent anthropogenic radionuclides. 

Results of the log interpretations for each of the waste management units are 
presented in the following sections. 

A.1.3.1 216-T-3 Reverse Well 

Description of Waste: All drainage from Tank 5-6; waste from 224-T via overflow from 
the 241-T-361 settling tank. 

Service Dates: 1945-1946 

Waste Volume: 1.1.3 E+07 L 

Waste Inventocy: 

Pu (gm) 
Beta (Ci) 
Sr90 (Ci) 
Ru106 (Ci) 
Cs137 (Ci) 

Total 
3.35 E+03 
2.80 E+03 
5.57 E+0l 
1.20 E+02 
5.95 E+Ol 

A-4 

Decayed Thro 6/76 
3.35 E+03 
1.10 E+02 
2.64 E+0l 
9.73 E-08 

2.95 E+0l 
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Evaluation of Scintillation Probe Profiles: 

Monitoring well Wll-07 is located about 4 m (13 ft) north of the 216-T-3 Reverse 
Well, in operational unit 200-TP-4 (Figure 1). Well Wll-07 was completed in September 
1951. It is 20 cm (8 in.) in diameter, has a total depth of 93 m (306 ft) and is perforated 
from 75 to 88 m (245 to 290 ft). The top of casing for Wll-07 is at an elevation of 216 m 
(709 ft) above sea level. These statistics differ from those used in Price and Fecht, 1976. 
However, the differences still support many of those conclusions. 

Profiles of natural gamma radiation measured by scintillation probes plotted against 
depth were produced on June 8, 1959, February 24, 1970, February 23, 1976, July 2, 1986, 
and August 12, 1987 (Figure 1). These profiles reveal that there are three zones of probable 
anthropogenic radionuclide contamination between 3 and 37 m (10 and 123 ft) depth. The 
amplitude and depth of the anomalous gamma readings do not change significantly in time. 
This implies that there is little or no vertical migration of contaminants and the radionuclides 
present have long half-lives. The data are inadequate to define any lateral migration trends, 
although wells Wll-67, Wll-1, and Wll-64 (in the 216-T-6 area), the closest wells to Wll-
07 (Figure 1), reveal no significant radionuclide contamination. There is no evidence of 
significant radioactive contamination of the aquifer in W 11-07, which is down gradient from 
T-3, in the gamma scintillation profiles. However, it is known that radioactive wastes were 
pumped into the groundwater at this site (Price and Fecht 1976). 

Fecht et al. concluded that the radionuclide contamination could not enter the ground 
above the perforated interval and that the probable source of contamination was either the 
216-T-6 Cribs or the 216-T-361 Settling Tank. They discounted the possibility of casing 
failure because the gamma activity measured is too high. 

The contamination in the vadose zone may be correlated with lithologic boundaries 
mapped and described by Last et al. 1989. The lithologies used for correlation purposes are 
from well Wll-26, located 240 m (800 ft) southeast of Wll-07 (Table 1). The contaminated 
interval from 30 to 38 m (98 to 123 ft) depth corresponds to the Early Palouse soil. The 
contaminated interval from 13 to 22 m ( 43 to 71 ft) is above the Basal Slackwater Sequence 
(fine-grained facies) in the Hanford Formation. The interval from 3 to 7 m (10 to 23 ft) 
corresponds to an interval of poorly sorted cobbly, silty sandstone in well Wll-26. Since 
the contaminated regions occur in the vadose zone, contaminant migration will be controlled 
by the southwesterly dipping beds rather than the northward groundwater flow. Therefore it 
is unlikely that the 216-T-6 Cribs or the 216-T-361 Settling Tank were the source of this 
contamination. Nor is it likely that gross surface spills are the source since the entire 
interval would be contaminated. It seems most probable that the T-3 Reverse Well was not 
properly grouted, and when waste was pumped into it, the radioactive waste backed up the 
well bore and contaminated more permeable horizons above the perforated interval. 
Possibility is that the source of the contamination is the T Plant. 
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A.1.3.2 216-T-6 Cribs 1 & 2 

Description of Waste: All drainage from Tank 5-6 in 221-T and waste from 224-T via 
overflow from the 241-T-361 Settling Tank. 

Service Dates: 1946 to 1947 

Waste Volume: 4.50 E+07 L 

Waste Inventory: 

Pu (gm) 
Beta (Ci) 
Sr90 (Ci) 
Ru106 (Ci) 
Cs137 (Ci) 
Co60 (Ci) 
u (kg) 

Total 
3.90 E+02 
1.80 E+04 
3.60 E+02 
6.00 E+02 
3.00 E+02 
5.00 E+OO 
2.27 E+0l 

Evaluation of Scintillation Probe Profiles: 

Decayed Thro June 1976 
3.90 E+02 
6.50 E+02 
1.76 E+02 
1.13 E-06 

1.53 E+02 
1.07 E-01 

2.27 E+0l 

The 216-T-6 Cribs are monitored by Wells Wll-01 and Wll-54 through Wll-67 
(Table 1). These wells, with the exception of Wll-60, are located in or near Crib #1. 
Wll-60 is located in Crib #2. Cross sections were compiled from natural gamma radiation 
logs (scintillation probe profiles) from these wells (Figure 1). A map of the thickness and 
extent of probable anthropogenic radionuclides in the subsurface was constructed from these 
cross sections. Lithologic correlations were based upon the stratigraphy of Well Wll-26, 
located about 160 m (525 ft) southwest of Crib #1 (Price and Pecht 1976). 

Analysis of the gamma logs collected from the wells used for monitoring the 216-T-6 
Cribs reveals a significant plume of probable anthropogenic radionuclides beneath Crib #1 
(Figure 2). This plume is lenticular in shape and elongate towards the south-southeast, the 
dip direction of the alluvium. It extends from a depth of about 3 m (10 ft) to a depth of 
about 117 m (54 ft). Elevated gamma activity at the surface was also found in wells 
Wll-54, Wll-56, and Wll-58; all are located within Crib #1. The amplitude and thickness 
of the interval of high gamma activity decreases near the edge of the plume. Wells Wll-01, 
Wll-60 and Wll-65 each have thin, relatively low amplitude peaks approaching background 
levels. It is uncertain whether the plume beneath Crib #1 continues beneath Crib #2 or if 
there are separate plumes beneath each crib. 

The interpretation of the logs from the T-6 Wells are consistent with the lithologic 
descriptions from Wll-26 and the mapping of Last et al. (1989). The Early Palouse soil has 
a distinct gamma signature and could be correlated over the entire area. The top of the Basal 
Slackwater Sequence in the Hanford formation could be correlated across most the area with 
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less certainty. The radionuclide plume occurs in the coarse-grained sequence of the Hanford 
Formation, well above the water table. The plume appears to coincide with an interval of 
poorly sorted alluvium found in Wll-26 (Table 2). This layer may be represented by an 
increase in the gamma response at a depth of about 9 m_ (30 ft) in wells with background 
radiation levels (Wll-57, 64, 66 and 67). This "step" could be due to increased clay content 
in the poorly sorted alluvium or it may be due to attenuation of the gamma radiation by 
concrete or conductor pipe around the well casing at shallow depths. 

A.1.3.3 216-T-14, 15, 16, and 17 Cribs 

Description of Waste: 

216-T-14 and 15 - First cycle supernatant waste from 221-T via the 241-T-104, 105 and 106 
Tanks. 

216-T-16 and 17 - Unknown, assumed to be similar to above. 

Service Dates: 

216-T-14 and 15 - 1954 
216-T-16 and 17 - Unknown, assumed to be similar to above. 

Waste Volume: 

216-T-14 and 15 - 1.00 abbe liters each. 
216-T-16 and 17 - Unknown, assumed to be similar to above. 

Waste Inventory: 

Pu (gm) 
Beta (Ci) 
Sr90 (Ci) 
Ru106 (Ci) 
Csl37 (Ci) 
Co60 (Ci) 
u (kg) 

Total 
8.80 E-01 

9.85 E+02 
6.00 E+OO 
1.50 E+0l 
4.69 E+02 
1.50 E+OO 
3.03 E+Ol 

216-T-14 
Decayed Thru 6/76 

8.80 E-01 
5.50 E+02 
3.49 E+OO 
3.86 E-06 

2.83 E+02 
8.28 E-02 

3.03 E+0l 

Total 
9.40 E-01 
2.07 E+03 
2.10 E+0l 
1.20 E+0l 
1.04 E+03 
1.20 E+OO 
2.72 E+0l 

216-T-15 
Decayed Thru 6/76 

9.40 E-01 
1.22 E+03 
1.22 E+Ol 
3.09 E-06 

6.24 E+02 
6.60 E-02 

2.72 E+Ol 

The inventory of wastes placed in the 216-T-16 and 17 Cribs was unavailable at the 
time of this writing. It is assumed that the composition of the wastes placed in these cribs is 
similar to those placed in the 216-T-14 and 15 Cribs. The volume of waste disposed of in 
the 216-T-16 and 17 Cribs is assumed to be approximately the same as those placed in the 
216-T-14 and 15 Cribs. 
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1 Evaluation of Scintillation Probe Profiles: 
2 
3 The 216-T-14, 15, 16 and 17 cribs are monitored by Wells Wll-68, 69, 80 and 81 
4 respectively (Figure 3, Table 3). These wells are 61 to 91 m (200 to 300 ft) apart and are 
5 located in a manner which precludes the construction of cross sections using the scintillation 
6 probe profiles. Due to the sparseness of data points, it is not possible to evaluate the 
7 potential for lateral migration .of contaminants. Zones of elevated gamma radiation detected 
8 by the scintillation probe profiles from these wells were correlated with lithologic columns 
9 constructed for wells Wl0-1 and Wll-26 (Figure 3). Well Wl0-1 is located about 320 m 

10 (1050 ft) east of this area and Well Wll-26 is located about 290 m (940 ft) southwest of this 
11 area. 
12 
13 Currently, the gamma radiation levels in Wells Wll-68, 69 and 80 are at or near 
14 background levels. There is no evidence of elevated gamma radiation in wells Wll-69 and 
15 80 at any time in the past. Scintillation probe profiles collected between 1963 and 1987 from 
Hi well Wl 1-68 show that there were once elevated gamma radiation levels in that well. The 
17 scintillation probe profiles from well Wl 1-81 indicate that there is currently significant 
18 probable anthropogenic radionuclide contamination in the area of that well. There is an 
19 appreciable increase in gamma radiation levels at the bottom of Wll-81, suggesting that his 
20 well does not fully penetrate the zone of potential contamination. 
21 
22 Previous qualitative evaluations of the scintillation probe profiles from these wells by 
23 Chamness (1986) and by Brodeur (1988) are consistent with these conclusions. However, 
24 Brodeur noted an interval of increased gamma activity at 90 to 100 ft. This interval 
25 correlates with the Early Palouse Soil of Last et al. (1989). The amplitude of the 
2p scintillation probe profiles in this interval are consistent with normal background levels for 
27 that unit. 
18 
2~ In both Wells Wll-68 and 81, there is evidence of historical or current contamination 
30 respectively at a depth of 9 m (30 ft). This interval is located within the coarse-grained 
:31 sequence of the Hanford formation (Last et al. 1989). In Well Wl0-1, there is a thin layer 
32 of black sand between gravels at 9 m (30 ft). In Well Wll-26, the top of a poorly sorted 
33 interval is found at 9 m (30 ft) (Table 4b). These observations suggest that although the 
34 stratigraphy of the coarse-grained sequence of the Hanford formation is discontinuous, there 
35 are significant changes in the permeability of the formation at about 9 m (30 ft) in depth 
36 which has caused contaminants to be concentrated at that level. 
37 
38 Scintillation probe profiles collected from 1963 through 1987 in Well Wll-68 (which 
39 monitors the 216-T-14 Crib) show that although the gamma radiation levels are currently at 
40 or near background levels. 
41 
42 The logs collected after 1976 were not normalized (as per Fecht et al., 1977). The 
43 computation of normalization factors for post-1976 scintillation profiles is outside the scope 
44 of this project. 
45 
46 
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5 216-T-26 - Scavenged first-cycle waste from 221-T. 
6 216-T-27 - 300 Area laboratory waste from 340 Building. 
7 216-T-28 - Steam condensate, decontamination waste and miscellaneous effluents from 221-
8 T; 300 Area laboratory waste from 340 Building. 
9 

10 Service Dates: 
11 
12 216-T-26 - 1955 to 1956. 
13 216-T-27 - 1965. 
14 216-T-28 - 1960 to 1966. 
15 

, 6 Waste Volume: 
17 
18 216-T-26 - 1.20 E+07 L 
9 216-T-27 - 7.19 E+06 L 

20 216-T-28 - 4.23 E+07 L 
1 
2 Waste Inventory: 

216-T-26 
25 
26 

. 27 
28 
9 

JO 
31 

· 32 
33 
34 

Pu (gm) 
Beta (Ci) 
Sr90 (Ci) 
Ru106 (Ci) 
Cs137 (Ci) 
Co60 (Ci) 
u (kg) 

Total Dec. to 6/76 
5.90 E+0l 5.90 E+0l 
2.90 E+04 1.02 E+03 
6.70 E+02 4.00 E+02 
2.60E+03 1.49 E-03 
1.70 E+02 1.05 E+02 
1.00 E+OO 6.63 E-02 
1.50 E+02 1.50 E+02 

35 Evaluation of Scintillation Probe Profiles: 
36 

216-T-27 
Total Dec. to 7/76 

1.30 E+0l 1.30 E+0l 
3.60 E+03 3.65 E+02 
1.40 E+02 1.07 E+02 
1.50 E+03 7.62 E-01 
1.00 E+02 7.76 E+0l 
1.00 E+OO 2.35 E-01 
7.26 E+OO 7.26 E+OO 

216-T-28 
Total Dec. to 7/76 

7.00 E+0l 7.00 E+0l 
5.85 E+04 1.07 E+03 
2.00 E+02 1.50 E+02 
1.00 E+03 3.64 E-01 
3.50 E+02 2.68 E+02 
5.00 E+OO 1.12 E+OO 
3.91 E+02 3.91 E+02 

37 Crib 216-T-26 is monitored by Wells Wll-70 and 82, crib 216-T-27 is monitored by 
38 wells Wll-53 and 62 and crib 216-T-28 is monitored by wells W14-1, 2, 3 and 4. 
39 Scintillation probe profiles collected between 1959 and 1987 (Table 4) were used to construct 
40 cross sections of the subsurface beneath these cribs (Figure 4). These cross sections were 
41 correlated with the geological units beneath this area as mapped by Last et al. (1989). The 
42 stratigraphy of well Wll-26 (Last et al. 1989), located 244 m (800 ft) north-northwest of 
43 these cribs, was used in the correlation of the cross sections. Maps showing the approximate 
44 locations of regions in the subsurface contaminated by probable anthropogenic radionuclides 
45 were constructed from the inte.rpreted cross sections (Figure 4). 
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1 Most of the lithologic units described by Last et al. (1989) were correlated across the 
2 area of the 216-T-26, 27 and 28 Cribs. The maps of the lithologic boundaries and the 
3 isopach maps of Last et al. (1989) did not agree within this area. This is probably because 
4 an excess thickness was assigned to the coarse-grained sequence of the Hanford formation. 
5 It was not possible to correlate the Upper Ringold unit here because it does not have a 
6 distinctive natural gamma radiation signature in the area of the 216-T-26, 27, and 28 Cribs. 
7 
8 Scintillation probe profiles collected after 1976 were not normalized to values 
9 consistent with the 1976 profiles (Fecht et al. 1977). It is outside the scope of this project to 

10 normalize the newer profiles to the 1976 profiles. 
11 
12 The cross sections constructed from the scintillation probe profiles show that there is 
13 insufficient data to fully characterize the extent of elevated gamma radiation levels in the 
14 subsurface of the T-26, 27 and 28 Cribs. 
15 
16 There are two main zones in the subsurface in the area of Cribs 216-T-26, 27, and 28 
17 which are or have been potentially contaminated by radionuclides. The shallower of these 
18 zones extends from the surface to a depth of 30 to 33.5 m (100 to 110 ft), the top of the 
,19 Middle Ringold unit (Figure 4). This shallow zone has been significantly contaminated with 
20 probable anthropogenic radionuclides. The deeper zone of potential contamination 
21 corresponds to the unconfined aquifer beneath these cribs. The water table is approximately 
22 46 m (150 ft) below the surface and dips to the northwest (Last et al. 1989). Although 
23 currently there is no evidence of gamma emitters in the groundwater (Figure 4). 
24 
25 It is apparent from the cross sections in Figure 4 that the vertical distribution of 
26 elevated gamma radiation in the shallow contamination zone is roughly controlled by the 
27 lithology. Gamma radiation levels are generally higher in the sandy Coarse-Grained 

8 Sequence of the Hanford formation and the Early Palouse Soil, lower in the silty Basal 
29 Slackwater Sequence and the carbonate-cemented sand of the Plio-Pleistocene unit. The 
30 gamma radiation levels in the silty interval at the top of the Middle Ringold unit are 

1 presently at or near background. This effect is probably due to higher rates of flow 
32 (discounting chemical interactions) in the more permeable zones. One of the consequences 
33 of this mechanism would be higher levels of activity in more permeable intervals at locations 
34 laterally removed from the source of the contamination (Figure 4). 
35 
36 The data are insufficient to accurately evaluate the lateral distribution of radionuclide 
37 contaminants in the shallow zone. Preliminary maps of the thickness and the base of the 
38 region of elevated gamma radiation were constructed (Figure 5, 6, and 7). From these maps 
39 it is apparent that the plume of contaminants is elongate to the south, in the dip direction of 
40 the layering (Last et al. 1989). 
41 
42 Based upon the low levels (though significant) of gamma radiation found in Well 
43 Wl4-01 and the profiles in Wells Wll-82, W14-4 and Wl4-62 (Figure 4) , the plume 
44 probably does not extend much further than shown. This suggests that the plume is 
45 relatively thick, with roughly vertical sides and a rounded bottom. These maps also indicate 
46 that crib T-28 was the major source of contaminants, followed by Crib T-26 and T-27 
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respectively. This observation is consistent with the waste volumes and inventories for these 
cribs. 

Although Cribs 216-T-26, 27 and 28 are not presently a source of contamination to 
the groundwater, there is evidence that between 1963 and 1976 the T-28 Crib was a source 
of groundwater contamination. The scintillation probe profiles from Wells Wl4-01, 02, 03 
and 04 indicate (assuming they were properly nonnalized) that probable anthropogenic 
radionuclides migrated from Crib T-28, through the Middle Ringold unit, to the water table 
during the span of time including 1967 through 1970 (Figures 2, 3, 4 and 5) . The profiles 
from these wells suggest that the migration of radionuclides may have started as early as 
19(53. By 1976, the radiation levels in the Middle Ringold had returned to near background 
levels. The unusual mobility (compared with other T Plant areas) of the wastes from the T-
28 may be due to their diverse sources and probable diverse chemistry. Another possibility 
is that the wastes may have traveled to the water table along the pathway provided by a 
poorly grouted monitoring well. The data are inadequate to evaluate the possibility that cribs 
T-26 and 27 were (or are) sources of contamination to the groundwater. 

A map of the approximate water table was constructed from the 1976 scintillation 
probe profiles. This map shows that the direction of groundwater flow was to the northwest, 
consistent with the current flow direction (Last et al., 1989). (Indications are that although 
contaminants from the surface impoundments generally migrated downward in a southerly 
direction, down the dip of the bedding, in the vadose zone, upon reaching the water table, 
the resulting contaminant plume doubled back and migrated to the northwest. This is 
supported by the 1976 scintillation probe profiles showing background gamma radiation 
levels below the water table in Well Wl4-0l, and elevated readings in Wells 14-02, 03 and 
04 (Figure 4). Currently, background gamma radiation levels are found in Wells Wl4-01, 
03 and 04.) 

A.1.3.S 216-T-34 & 35 Cribs 

Description of Waste: 300 Area laboratory waste from 340 Building. 

Service Dates: 

Waste Volume: 

216-T-34: 1966-1967 
216-T-35: 1967-1968 

216-T-34: 1.73 E+07 L 
216-T-35: 5.72 E+06 L 
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Waste Inventory: 

Pu (gm) 
Beta (Ci) 
Sr90 (Ci) 
Ru106 (Ci) 
Cs137 (Ci) 
Co60 (Ci) 
u (kg) 

Total 
1.07 E+02 
2.62 E+04 
3.23 E+02 
1.05 E+02 -
2.75 E+02 
7.33 E+OO 
4.12 E+OO 
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216-T-34 
Decayed Thru 6/76 

1.07 E+02 
1.10 E+03 
2.53 E+02 
1.11 E-01 

2.19 E+02 
2 .05 E+OO 
4.12 E+OO 

Evaluation of Scintillation Probe Profiles: 

Total 
6.62 E+0l 
9.29 E+02 
<2.0 E+0l 
1.31 E+02 
1.99 E+0l 
3.41 E+OO 
4.89 E+OO 

216-T-35 
Decayed Thro 6/76 

6.62 E+0l 
7.05 E+0l 

< 1.62 E+0l 
2.68 E-01 
1.62 E+0l 
1.04 E+OO 
4 .89 E+OO 

Wells Wll-15 and 16 monitor the 216-T-34 Crib and Wells Wll-17, 18, 19, 20 and 
21 monitor the 216-T-35 Crib. Details of the construction of these wells is provided in 
Table 2. Cross sections were constructed with available natural gamma radiation logs from 
these wells (Figure 8) . Lithologic correlations were made using the stratigraphic column and 
natural gamma radiation log from well W6-2 , located 427 m (1 ,400 ft) north of this area 
(Last et al. 1989). These sections are consistent with the mapping of Last et al. (1989). 

The scintillation profiles from the wells in the area of the 216-T-34 and 35 Cribs 
indicate that there are two zones of probable anthropogenic radionuclide contamination. The 
shallower zone of contamination is located in the immediate vicinity of 216-T-35, between 6 
and 17 m (20 and 55 ft) below the ground surface. There have been no changes in the 
conditions within this zone, so the conclusions of Price and Pecht (1976) and Brodeur (1988) 
remain valid and will be summarized here. The deeper zone of potential contamination by 
anthropogenic radionuclides is located over the entire area below a depth of 76 m (250 ft), at 
or near the water table. The contamination in the deeper zone was detected between 1967 
and 1970 in all the wells in this area, except Wll-21. (Reviews of the most recent 
scintillation profiles indicate there is no evidence of elevated gamma radiation in this zone.) 

Monitoring Wells Wll-15 and 16 are updip from the 216-T-34 Crib (Last et al. 
1989) and their usefulness for monitoring the migration of wastes from that crib has been 
questioned (Price and Pecht 1976). No contamination has ever been detected above the 
water table with natural gamma radiation measurements in these wells. Even if the waste 
inventory for the crib is inaccurate, radioactive waste was dumped there and should be 
detectable with an effective monitoring system. 

Significant levels of gamma radiation from probable anthropogenic radionuclides have 
been detected between 6 and 17 m (20 and 55 ft) below the surface in Wells Wll-18, 20 and 
21. Wells Wll-17 and 19 have not detected any elevated readings in this shallow zone. An 
isopach map of the thickness of this plume was constructed using the scintillation profiles 
from these wells (Figure 9). The plume is lenticular in section and is located in the 
immediate vicinity of the 216-T-35 Crib. There is no evidence of significant migration of 
the contaminants. It appears that in Wells Wll-20 and 21 the levels of radiation has 
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declined to near background levels over time. However, the radiation levels measured in 
Well Wll-18, near the "head" of the crib, has not changed significantly over the years. 

3 
4 The deeper zone of potential anthropogenic radiqnuclide contamination extends from 
5 near the water table (approximately 76 m [250 ft] below the ground surface) past the bottom 
6 of the monitoring wells. Radiation levels in this zone are currently at or near background 
7 levels and have been since 1976. However, scintillation profiles run between 1967 and 1970 
8 detected elevated levels of activity in this zone. Assuming that the scintillation probe(s) used 
9 in this period were working properly, this suggests that a plume of radioactive material 

10 carried by the groundwater passed under the area of the 216-T-34 and 35 Cribs. The earliest 
11 profiles available imply that the radioactive contaminants originated from a source northeast 
12 of this area because the profiles from wells Wll-15, 17 and 18 detected elevated gamma 
13 radiation and the profile from Wll-16 detected background levels. In 1970, all of the 
14 profiles from the wells in this area detected elevated gamma radiation levels in the deep 
15 zone. The top of the contaminant plume was mapped using the 1970 data (Figure 10). This 
. 6 map shows that the top of the plume, and presumably the water table, was dipping to the 
17 southwest, conflicting with the current northerly dip of the water table (Last et al. 1989). If 
l 8 the groundwater flow was toward the southwest prior to 1976, than a potential source of the 
t9 radioactive material was northeast of the 216-T-35 Crib. By 1976 the gamma radiation 
20 levels had returned to background levels, suggesting that the radioactive material was both 

1 very mobile and had a short half-life. The available data from this area is inadequate to 
r-22 determine the present location and level of activity of the contaminant plume. 

25 A.1.4.6 216-T-21, 22, 23, 24, and 25 Cribs 
6 

27 Description of Wastes: Unknown 
:2-8 
?,;) Service Dates: Unknown 
30 

"31 Waste Volume: Unknown 
32 
33 Waste Inventory: Unknown 
34 
35 Evaluation of Scintillation Probe Profiles: 
36 
37 Wells Wl5-81, 209, 210, 211, and 212 monitor Cribs 216-T-22, 21, 23, 24 and 25 
38 respectively. The scintillation probe profiles from these wells were previously evaluated in a 
39 qualitative sense by Chamness (1986). Otherwise, no other evaluations of these wells has 
40 been done. No information was available as to the composition, and amount of waste 
41 disposed of in these cribs or their service dates at the time of this evaluation. A cross 
42 section was constructed using the scintillation probe profiles from Wells Wl5-209, 210 and 
43 211 (Figure 11). This cross section shows that there is significant contamination of the 
44 vadose zone by probable anthropogenic radionuclides. There is no evidence that the 

contaminants reached the water table in this area. Although these wells are relatively 
shallow, it was possible to roughly correlate the lithology on this cross section with the 
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1 mapping of Last et al. (1989) and with the stratigraphy of Wells W15-16 and Wll-26. 
2 These wells are located about 490 m (1,600 ft) southwest and 610 m (2,000 ft) northeast of 
3 these cribs respectively. Profiles for wells W15-81 and 212 were not available at the time of 
4 this evaluation. 
5 
6 Chamness (1986) qualitatively evaluated the scintillation probe profiles from wells 
7 W15-209, 210, 211 and 212 and found that the radiation levels were declining slowly in 
8 these wells. Since these wells were completed in late 1982, only 1984 and 1986 vintage 
9 geophysical logs were available for Chamness' evaluation and for the present evaluation 

10 (Table 6). Different scintillation probes were used for logging these wells in 1984 than in 
11 1986. The response of these tools is different and the profiles collected have not been 
12 nonnalized to a common datum (such as that used by Pecht et al., 1977). Comparisons 
13 between 1984 and 1986 vintage logs collected in other areas indicate that the 1986 profiles 
14 are consistently higher than those collected in 1976 and the 1984 profiles are slightly lower. 
15 With these qualitative relationships in mind, it is not possible to determine if the levels of 
16 radiation measured in these wells declined between 1984 and 1986. 
17 
18 A very rough map of the thickness of the region of elevated gamma radiation in the 
19 vadose zone was constructed from the information contained in the cross section and from 
0 the mapping of Last et al. (1989) (Figure 12). There is insufficient infonnation available to 

21 determine the lateral extent of radionuclide contamination. However, it appears that the 
22 plume is thickening toward the south, controlled by the south dipping beds (Last et al. 1989). 

'23 The base of the plume is interpreted to correspond to the top of the Basal Slackwater 
'24 sequence in the Hanford fonnation. The Basal Slackwater sequence pinches out toward the 
25 south and east within the area of the 216-T-21, 22, 23, 24 and 25 cribs (Last et al. 1989). It 
26 appears that the base of the plume reaches the Early Palouse soil where the Basal Slackwater 

# 27 sequence is absent. The available data are inadequate to determine if the plume has migrated 
28 through the Early Palouse soil. 

2 9 
30 

.31 A.1.3.7 216-T-5, 7, 32, and 36 Cribs 
32 
33 Description of Waste: 
34 
35 216-T-5 Specific Retention Trench: Second cycle supernatant waste from 221-T via the 
36 241-T-112 Tank. 
37 216-T-7 Crib and Tile Field: Second cycle supernatant from 221-T via the 241-T-112 Tank; 
38 221-T effluent and cell drainage from Tank 5-6 in 221-T; effluent from 221-T and waste 
39 from 224-T. 
40 216-T-32 Crib: Waste from 224-T via the 241-T-201 Tank. 
41 216-T-36 Crib: 221-T and 221-U decontamination facility wastes; steam condensate; 
42 decontamination and miscellaneous waste. 
43 
44 
45 
46 
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Service Dates: 

216-T-5 Specific Retention Trench: 1955 
216-T-7 Crib and Tile Field: 1948 to 1955 
216-T-32 Crib: 1946 to 1952 
216-T-36 Crib: 1967 to 1969 

Waste Volume: 

216-T-5 Specific Retention Trench: 2.60 E+06 L 
216-T-7 Crib and Tile Field: 1.10 E+08 L 
216-T-32 Crib: 2.99 E+07 L 
216-T-36 Crib: 5.22 E+05 L 

Waste Inventory: 

216-T-S Specific Retention Trench 

Pu (gm) 
Beta (Ci) 
SI90 (Ci) 
Ru106 (Ci) 
Csl37 (Ci) 
Co60 (Ci) 
u (kg) 

216-T-7 Crib and Tile Field 

Pu (gm) 
Beta (Ci) 
SI90 (Ci) 
Ru106 (Ci) 
Cs137 (Ci) 
Co60 (Ci) 
u (kg) 

Total 
1.80 E+02 
2.08 E+02 
1.00 E+OO 
3.00 E+0l 
7.00 E+0l 
5.00 E+OO 
4.54 E+OO 

Total 
1.30 E+02 
3.10 E+03 
6.00 E+0l 
1.00 E+02 
5.00 E+Ol 
1.00 E+OO 
9.10 E+OO 

A-15 

Decayed Thru 6/76 
1.80 E+02 
8.44 E+0l 
5.97 E-01 
1.54 E-05 

4.32 E+0l 
3.14 E-01 

4.54 E+OO 

Decayed Thru 6/76 
1.30 E+02 
1.26 E+02 
3.40 E+0l 
1.91 E-05 

2.94 E+0l 
4.98 E-02 

9.10 E+OO 
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216-T-32 Crib 

216-T-36 Crib 

Pu (gm) 
Beta (Ci) 
Sr90 (Ci) 
Ru106 (Ci) 
Cs137 (Ci) 
Co60 (Ci) 
u (kg) 

Pu (gm) 
Beta (Ci) 
Sr90 (Ci) 
Ru106 (Ci) 
Cs137 
Co60 (Ci) 
u (kg) 
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Total 
3.20 E+03 
1.50 E+03 
3.00 E+0l 
5.00 E+0l 
2.50 E+0l 
1.00 E+OO 
2.27 E+0l 

Total 
2.48 E+OO 
7.11 E+02 
7.71 E+OO 
4.61 E+0l 
6.42 E+OO 
5.14 E-01 
1.18 E+OO 

Decayed Thro 6/76 
3.20 E+03 
5.73 E+0l 
1.55 E+0l 
8.27 E-07 

1.35 E+0l 
2.89 E-02 

2.27 E+0l 

Decayed Thro 6/76 
2.48 E+OO 
2.81 E+0l 
6.18 E+OO 
9.76 E-02 

5.26 E+OO 
< 1.70 E-01 
1.18 E+OO 

Evaluation of Scintillation Probe Profiles: 

There are a total of 31 monitoring wells in the area of the 216-T-5 Specific Retention 
Trench, 216-T-7 Crib and Tile Field, 216-T-32 and 36 Cribs (Table 6). The T-5 Specific 
Retention Trench is monitored by well Wl0-1. The T-7 Crib is monitored by wells Wl0-3, 
59, 60, 61 , 62, 66, 67, 68 and 74. Scintillation probe profiles were not used for wells Wl0-
60, 62, 66 and 74. Since these wells are in close proximity to the other wells in the T-7 crib 
area and they are of similar depths, it is not expected that the scintillation profiles would add 
to this evaluation. The T-7 Tile Field is monitored by Wells Wl0-2, 69, 70, 71, 77, 78, 80 
and 81. Profiles for Wells Wl0-78 and 79 were not available at the time of this writing. 
Wells Wl0-77 and 81 are too shallow 7.3 and 5.8 m ([24 and 19 ft] respectively) to yield 
information useful to this evaluation. More current logs for many of the wells monitoring 
the T-7 Crib and Tile Fields (Wl0-59, 60, 61, 62, 63, 66, 67, 68, 69, 70, 71, 72, 74, 77, 
78, 79, 80 and 81) are not available due to hazardous conditions over the aging wooden 
structure of the T-7 Crib (Chamness 1986). The T-32 Crib is monitored by Wells Wl0-56, 
57, 58, 64, 65, 73, 75 and 76. 

Cross sections were constructed from the scintillation probe profiles from the 
monitoring wells used in this evaluation (Figures 13 and 14). These cross sections were 
correlated with the lithologies found in Wl0-1 and Wll-26 (located about 365 m [1200 ft] 
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east-southeast of this area) and with the mapping of Last et al. (1989) . An isopach map of 
the zone of elevated gamma radiation in the subsurface (Figure 15). 

The isopach map constructed from the inf onnation contained in the correlated cross 
sections roughly delineates the extent of contamination by probable anthropogenic 
radionuclides (Figure 15). This map shows that there is a thin 3 m ([10 ft] or less thick) 
region of elevated gamma radiation beneath the T-32 Crib. The top of this region is 9 to 
12 m (30 to 40) ft below the surface. This plume merges with a thick region of 
contamination beneath the T-7 Crib (more than 30 m [100 ft] thick) and tile field (30 m [100 
ft] thick). The top of the plume in the area of the T-7 Crib is 2.4 to 3 m (8 to 10 ft) below 
the surface beneath the crib and 11 to 12 m (35 to 40 ft) bdow the surface beyond the crib 
boundaries. The top of the plume beneath the T-7 Tile Field ranges from 12 to 14 m (40 to 
45 ft) below the surface. It is possible that the base of this plume reaches ( or reached) the 
water table (Fecht et al. 1977), but the wells monitoring the T-7 Crib and Tile Field are too 
shallow to fully penetrate the region of contamination. There is evidence of vertical 
migration of the plume in the T-7 Crib area (Fecht et al. 1977). Between 1963 and 1987, 
there has been a 2 m (7 ft) increase in the depth of the top of the contamination measured on 
the profiles from Well Wl0-3. The vertical migration of contaminants in the vicinity of this 
well appears to be confined to the Basal Slackwater Sequence. Changes in the character of 
the profiles from Wells Wl0-61 and 80 provide further evidence of vertical migration of 
contaminants within the Basal Slackwater. There is no evidence of vertical migration of 
contaminants within deeper lithological units. Scintillation probe profiles from the wells 
monitoring the T-5 and 36 Cribs currently register background levels of gamma radiation. 
However, the 1963 and 1976 profiles from the Wl0-4, which monitors Crib T-36, show low 
to moderate levels of contamination in the Early Palouse soil and the Plio-Pleistocene unit. 
The source of these elevated readings was probably effluent from the T-7 Crib and Tile Field 
(Fecht et al. 1977). 

The region of elevated gamma radiation beneath the T-32 Crib is manifested by a 
sharp peak on the scintillation probe profiles from the monitoring wells (Figure 13). This 
peak corresponds to a poorly sorted zone at the base of the Coarse Grained Sequence of the 
Hanford formation (Last et al., 1989) and represents low to near background gamma 
radiation levels. 

A.1.4 SUMMARY OF GAMMA WG EVALUATIONS IN THE T PLANT AREA 

38 1.0 Introduction 

39 
40 Scintillation probe profiles collected in monitoring wells in the vicinity of 23 waste 
41 disposal units were analyzed. These waste disposal units were divided into 10 areas located 
42 in the eastern half of the T Plant area . 

• 45 
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1 Summary of Findings in Each Area 
2 
3 
4 Area of 216-T-S, 7, 32, and 36 Waste Disposal Uri.its 
5 
6 A thick region of high levels of gamma radiation were detected beneath the 216-T-7 
7 Crib and Tile Field. This region is found within the Coarse Grained sequence of the 
8 Hanford formation, down to the top of the Middle Ringold unit or deeper. There is no 
9 evidence that radionuclides reached the groundwater in this area; however, most of the 

10 monitoring wells do not penetrate the zone of elevated gamma radiation. There is evidence 
11 of downward migntion of radionuclides within the Basal Slackwater sequence of the Hanford 
12 formation but not in deeper units. There is evidence that radionuclides may have migrated 
13 laterally, within the Early Palouse soil and the Plio-Pleistiocene unit, as far south as the 
14 216-T-36 Crib. Current conditions around the crib and tile field are uncertain since no 
15 scintillation probe profiles were collected after 1963 due to hazardous conditions over the 
16 aging wooden structure. 
17 
18 A thin interval of low gamma radiation levels was found beneath the 216-T-32 Crib. 
19 These elevated levels are found at the base of the Coarse Grained Sequence of the Hanford 
20 formation. There is no evidence of vertical or lateral radionuclide migration. This region of 
21 probable anthropogenic radionuclide contamination merges with that found beneath the 
22 216-T-7 Crib and tile field to the south. 

('"23 

24 No elevated gamma radiation levels were detected in the subsurface near the 216-T-5 
25 Specific Retention Trench. Mapping of the top of the Basal Slackwater sequence in this area 
26 suggests that the monitoring well for this crib may not be located optimally. 
27 
28 No evidence of elevated gamma radiation in the subsurface from radionuclides placed 
29 in the 216-T-36 Crib was found. The low to moderate gamma radiation levels detected 
30 within the Early Palouse soil and the Plio-Pleistocene unit during the early 1960's is 
31 attributed to lateral migration of contaminants from the 216-T-7 Crib and Tile Field. 
32 
33 
34 Area of 216-T-6 Cribs 1 and 2 
35 
36 High levels of gamma radiation were found beneath Crib 1. It appears this plume is 
37 elongate to the south and extends to the east, under Crib 2. The elevated region of gamma 
38 radiation is confined to the Coarse Grained sequence of the Hanford formation. Data are 
39 inadequate to define the lateral extent of the radionuclides. There is no evidence of vertical 
40 migration of radionuclide. There is no evidence that radionuclides reached the groundwater 
41 in this area. 
42 
43 
44 
45 
46 
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3 Although the T-3 Reverse Well is in close proximity to the T-6 Cribs, it is updip and 
4 the nature of waste disposal activities was different. High levels of gamma radiation is found 
5 in the Coarse Grained sequence of the Hanford formation and in the Early Palouse soil. 
6 Based upon the nature of waste disposal activities in this area, it appears that the gamma 
7 emitting contaminants migrated outwards from the T-3 Reverse Well bore into these units. 
8 Since the purpose of this well was to pump wastes into the groundwater, it is certain that 
9 wastes reached the ground water. Data are inadequate to determine the lateral extent of 

10 contamination. 
11 
12 
13 Area of 216-T-14, 15, 16 and 17 Cribs 
14 
15 The scintillation probe profiles from the well monitoring the 216-T-17 Cribs indicate 
6 that currently high levels of gamma radiation are found within the Coarse Grained sequence 

17 of the Hanford formation. There is no evidence that radionuclides have penetrated to the 
"''18 groundwater. Data are inadequate to delineate the extent of contamination. 

9 
20 The scintillation probe profiles from the well monitoring the 216-T-14 Crib indicate 

1 that in the past moderate to low levels of gamma radiation was present in the Coarse Grained 
2 sequence of the Hanford formation. Currently levels are at or near background. Based upon 

regional mapping by Last et al. (1989), this well may not be in an optimal position to 
monitor the crib. 

25 
26 The scintillation probe profiles from the wells monitoring the 216-T-15 and 16 Cribs 
27 have never showed any evidence of gamma emitting radionuclides in the subsurface. 

8 However, based upon the regional mapping by Last et al. these wells may not be located in 
29 optimal positions for monitoring waste migration from these cribs. 
30 

. 31 
32 Area of 216-T-34 and 35 Cribs 
33 
34 Moderate to high levels of gamma radiation are currently found at the north end of 
35 the T-35 Crib. These levels fall off rapidly to the south, along the crib, reaching background 
36 levels in the central portion of the crib. The region of elevated gamma radiation once 
37 extended from the Coarse Grained sequence of the Hanford formation into the Plio-
38 Pleistocene unit. Currently levels above background are only found in the Coarse Grained 
39 sequence. There is no evidence that radionuclides from this crib reached the groundwater. 
40 Scintillation probe profiles from wells monitoring the T-34 crib have never showed any 
41 evidence of elevated gamma radiation from that crib. However, regional mapping by Last et 
42 al. (1989) suggests these wells may not be located optimally. 
43 
44 In the late 1960's and early 1970's, low to moderate levels of gamma radiation were 

detected beneath the water table. The temporal and spacial pattern of the contamination 
suggests that the source was east to northeast of this area. 
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1 Area of 216-T-21, 22, 23, 24 and 25 Cribs 
2 
3 Although scintillation probe profiles from the wells monitoring Cribs T-22 and 25 
4 were not available, those from Cribs T-21, 23 and 24 indicate that high levels of gamma 
5 radiation are found in the Coarse Grained sequence of the Hanford formation. The Basal 
6 Slackwater sequence pinches out to the south in this area (Last et al. 1989) and the Coarse 
7 Grained sequence thickens. Since the well monitoring the T-21 crib does not fully penetrate 
8 the region of contamination, it cannot be determined if the radionuclides from these cribs 
9 have penetrated the F.arly Palouse soil. The data are inadequate to define the vertical and 

10 lateral extent of the plume. However, there is no evidence that radionuclides from these 
11 cribs reached the groundwater. 
12 
13 
14 Area of 216-T-26, 27 and 28 Cribs 
15 
16 High levels of gamma radiation extending from within the Coarse Grained Sequence 
17 of the Hanford formation to the top of the Middle Ringold unit are detected beneath all three 
18 of these cribs. Many of the wells in this area do not fully penetrate the plume, but 
19 scintillation probe profiles from those that do suggest that this area was a source of 
20 groundwater contamination during the late 1960's. 
21 
22 There is evidence from the scintillation probe profiles collected from the monitoring 
23 wells in this area that the lateral migration of radionuclides is lithologically controlled. The 
24 profiles from wells in close proximity or within the crib boundaries have a "blocky" 
25 character, while those further from the cribs have a more "spiky" character. These "spikes" 
26 correspond to the F.arly Palouse soil and Coarse Grained sequence lithologic intervals in this 

' 27 area. This implies that radionuclides traveled further in these intervals than in others . 
.1,8 Currently, there is no evidence of vertical migration of radionuclides. 
29 
30 
3J Area of 216-T-18 Specific Retention Crib 
32 
33 No additional data was available to add to that used by Pecht et al (1977). Moderate 
34 to high levels of gamma radiation were detected in the Coarse Grained sequence of the 
35 Hanford formation and moderate to low levels in the F.arly Palouse soil. There was a large 
36 decrease in the amplitude of the gamma radiation levels between 1954 and 1976. Current 
37 conditions in this area are unknown. 
38 
39 
40 Area of 216-T-219 Crib and Tile Field 
41 
42 No additional data was available to add to that used by Pecht et al (1977). The four 
43 wells monitoring the tile field are of insufficient depth. That monitoring the crib was last 
44 logged in 1970 and may not be located optimally per the regional mapping of Last et al 
45 (1989). High levels of gamma radiation were detected in the Coarse Grained sequence of the 
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Hanford formation. Radiation levels declined with depth to the water table. This suggests 
that this crib was a source of groundwater contamination in the past. 

5 Area of 216-T-33 Crib 
6 
7 No evidence of elevated gamma radiation levels has ever been found in this well. 
8 Possible regions of elevated gamma radiation referred to by Brodeur (1988) correspond to the 
9 Early Palouse soil and Upper Ringold unit intervals. Since the monitoring well for this crib 

10 is located to the north, it is probably updip and therefore in a non-optimum position for 
11 detecting contaminants from the crib based on the regional mapping by Last et al (1989). 
12 
13 
14 
15 

. ' 
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Figure A-1. 216-T-6 Cribs 1 and 2 - Scintillation 
Probe Profile Cross Sections A-A', B-B', and 

C-C'. (sheet 1 of 2) 
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Figure A-1. 216-T-6 Cribs 1 and 2 - Scintillation 
Probe Profile Cross Sections A-A·, B-B' , and 
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Figure A-14. 216-T-5 , 7, 32, and 36 Cribs 

Scintillation Probe Profile Cross 
Sections E-E' and F-F'. 
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DOFJRL-91-61 
Draft B 

Table A-1. Details of Monitoring Wells 
for 216-T-6 Cribs. 

(well Name O.U. Completed T.0. T.O.C. Diameter Gamma LOQs 

W11-1 200-TP-4 3/50 270 707.24 I 2/20/58 
8/81~ 
4/28/83 
2/27/88 
5/8/79 

7/21/87 

----• 11ii11 W11-55 200-TP-3 e/47 150 709.99 I 8/23/53 • 

2/28/58 
4/28/53 
5/8/79 

11-lliilillllli l 
W11-57 2O0-TP-3 3/51 87 709.97 8 2/28/58 • 

4/28/53 
5/e/79 

7/22/87 

&•t11t-i•IIL~I 
W11-59 200-TP-4 7/47 85 707.11 8 2/28/58 • 

4/28/83 
5/e/79 
7/22/87 

iirAlliililillfl 
w11-e1 2O0-TP-3 7/47 80 1011.20 8 2/28/58 • 

4/28/53 
5/e/79 

-·111'111&111EJI 
W11-e3 200-TP-3 9/47 153 7011.118 8 2/28/58 • 

4/28/83 
5/e/711 

1i221a1 

iltlilliilifliJilll il 
w, 1-es 200-TP-3 1 o/47 153 1011.42 a 2/28/58 • 

4/28/83 
5/8/711 

·7/22/87 

i9Blttlll!a 
W11-e7 200-TP-4 8/51 74 710.00 8 2/28/58 • 

• LOQ Not Used in Interpretation 

AT-1 

4/28/53 
5/e/711 

7/22/87 



• l 

DOE/RL-91-61 

Draft B 

Table A-2. Details of Monitoring Wells 
for 216-T-34 and 216-T-35 Cribs. 

(wen Name O.U. Completed T.D. Perf. T.O.C. Diameter Gamma Leos 

W11-15 200-TP-4 12/155 2152 240-283 707 II 2/27/88 
2/19/70 
51er,15 

1, ...... 1, 
W11-17 200-TP-4 2/157 295 223-295 705 II 2/21/87 

2/27/83 
211ano 
snna 

7/21/87 

1{111111i•l11Jll(!lt 
W11-19 200-TP-4 ~611 379 234-3155 707 I! 2/19(70 

snn15 
7/21/87 

liliillliili-lJIIIII! 
w,1-21 200-TP-4 3/69 2154 235-287 1011 11 21,ano • 

• Log Not Used in Interpretation 

AT-2 

snns 
7/21/87 



.. 

DOE/RL-91-61 

Draft B 

Table A-3. Details of Monitoring Wells 
for 216-T-14, 15, 16, and 17 Cribs. 

!Well Name O.U. Completed T.O. T.O.C. Diameter Gamma LOQ• 

W11-Q 200-TP~ 10/53 104 • 5/2/58 
41211/63 
wne 
8124/88 
7/21/87 

11•1•••• 1 w11-ao 200-TP-3 1 ota2 a 3114184 
8/24/88 

~r~~:1:::::::111:1i1t;1;:11:1111:::~;~;:~;:;:11::1:11:i1::ilii!:1:::1::1:1:1::;::::::1::1::::::111::::1::~;:::;::i1:::::1:1j::1:1:::i~f:::,,:::::=:?t:I 
• LOQ Not Used in Interpretation 

AT-3 



DOFJRL-91-61 '. 

Draft B 

Table A-4. Details of Monitoring Wells 
for 216-T-26, 27, and 28 Cribs. 

jwen Name O.U. Completed T.O. Perf. T.O.C. Diameter Gamma Log a 

W11-70 200-TP-2 5/55 143 870 I 7/15/59 
1/29/eo 
4129183 
912155 
wne 
4/3184 
7/3/88 
1/14/87 

i&l:B-i&'li•Wiiil 
W1-4-1 200-TP-2 1/54 214 195-230 885.83 8 4115158 

8/9/59 
1/29/80 
4129/63 
2/23/88 
wn8 
9/23/88 
7/21/87 

._,., 
W14-3 200-TP-2 12/81 23" 23"-208 862 8 4129/83 

wne 
9/19/88 
1/19/117 

lllallifilltlll 
W1-4-53 200-TP-2 5155 144 208-288 870 8 7/15/59 • 

1/29/80 
4129/83 
9/2/55 
4/9170 

wn8 
4/3184 
7/2/88 

1/14187 ............. .. 
• Log Not UMd In Interpretation 

AT-4 



C' 

DOE/RL-91-61 

Draft B 

Table A-5. Details of Monitoring Wells 
for 216-T-21, 22, 23, 24 , and 25 Cribs. 

IVJell Name O.U. Completed T.D. Perl. T.O.C. Diameter Gamma Logs 

W15-81 200-TP-1 10/53 115 870 I 
12./2178 

1i1@!~f:;{ 1l~1;:il2:ii:lii!!li(~il:i=r:1::111:1::1:111~i::tiiii❖~!ilil!i:!iiiii.iii1lillill~iiiiii1.i11!:1:11illi!lii:f llllllt1~!i~;::ii!1!;1[i; 
W15-210 200-TP-1 10/82 I 311-418-4 • 

e/2-4/88 

;;~;ni~;:1!~1il:l;~;i11r;~lt.~li:;1111:~:!i!lili :!~::111:1~111111 1~11:1:1:~111 ~111::ill!ll!l~[;,i~::11ij]!lll]li:i!r~~~,:!;:ri:1:;:::1i!i 
W15-212 200-TP-1 10/82 a Unknown 
• Log Not Used in Interpretation 

AT-5 
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DOE/RL-91-61 
Draft B 

Table A-6. Details of Monitoring Wells 
for 216-T-5, 7, 32, and 36 Cribs. (Sheet 1 of 2) 

jwell Name O.U. Completed T.D. Perf. T.O.C. Diameter Gamma LoO• 

W10-1 200-TP-1 1/47 305 190-270 874.08 8 . e./9/59 

5/1/83 
4/12/88 

4/9170 
2123/78 
1/13/87 

:; ~;;i :11111::!:1!11!!1il~i:;1111:111::~;ii;lilili1ll!!l!lil!il ;~;ili!:;liil~~iii!1:;,1;; 11:11:11:!ll11![11il iillll:lilli:11111il;!1l:l!!:!i!iliilli:II 
W10-3 200-TP-8 11/51 228 194-230 872.88 8 e./9/59 

5/1/83 

4/9/70 
2/23/78 
7/3/88 

-• ll• IJ; W 10-52 200-TP-e 10/44 149 50-150 872.11 8 4/3()/83 • 

:l~iii:0i!
1
1:::111111:1:1:111:111111Iiil!~il!!11!:Jllill~lllll!ii!llililili:iiii;ii:iii1illjlj!:11:;iil~iiiill:1:1:11:111:1:;1:1111111111:11iJ1

1
11:11111

1
:illil!!!

1
1!ilill!i:: 

W10-57 200-TP-e e/47 145 873.99 8 5/1/83 

5/7/78 

; :itt:l iilll1illl!:ijii:ii:i:l~~l::i~lliillllll!:l:ll:111111~ il 1!1:
1
1:111llll!lliiiiiii:ii:i:::11111:iiii]l:lii:1:1111:1:1:111:; 111111

1
1111:11111111:illlliil:!:i!:1:111!iililllll 

W10-59 200-TP-8 7/47 150 33-38 872.24 I 5/1/83 

12/e/78 

11;;• iii11il!illj~t!i:i:1:1liililli;;i~:1:111:1:1::111:1111:iliiil::::1::::1;;;ll i::11::1:2i~i!i~i:ill:li:li!ll~ili! l!!i!
1
!i!l!ll:l:!l!i:l!lti!mf ~!1!:i:::1::11i~ i;i 

W10-81 200-TP-e 7/47 150 32-37 872.29 8 5/1/83 

8/15/78 

i; :;:j;;:1:1:::111!illii:~iiili!il:1:1111j~~ii!lilii!
1
i!li:111111~~- ,1:::i:111:11111::1;i;iiii:i;i1

1

::1:J:jl!!ii~ii:ii!!l!l!l1i!:l:!t i!i!1!iil:1:11111:::1:1:1:11~1~llill!il!i~: 
W10~ 200-TP-e 7/47 150 871.92 I 4/30/83 

12/e/78 

;~;,111:::11:1:1iilii;::111:11
1

!lil:~li:i:
1
1
1
illl!

1
lilil!l

1
1!11il !!:1:111::111:::iil!

1
!I!!!ilill i:!lii!!

11

iilli~liil lii!l:11111
1
1
1
111ll!l!l:1111::11::11::1111:1:1111: 

W10-85 200-TP-8 1/47 75 873.07 8 5/1/83 
5/7/78 

; ;1:11 i i:11i111
1
11i111:t1t11111:11:1:;~!ti

1
:1
1
1:1:1i:::1::::::1~ 11;1:11i11

1
1
1
11:1~;11 i:::

1
1::i1 :~iitri11::

1
:1:i1:

1
1:::1t ::11:1111111=1:111111:

1
1;11.t~i:::1i:1i1:::::i :: 

W10-67 200-TP-8 8/47 150 872.04 8 S/1/83 

12/e/78 

:0;:; :i:1:1:11:;;11111:111111111111l:!!ii!l!!il:1:111111:11:iii l!l:lliillli
11

111!:ii:iiiiiiiii;lil
1
1!11!i&i/:~ii i!i!l!i!i!;llll!

1
!:i; :1:1:1:1:11:11:1:1:1:1111:11u11~:j1:111::11:!~

1
:i 

W10-89 200-TP-e 8/47 138 873.44 8 5/1/83 
5/7178 

1/13/87 

- ~~~~mllt'II•#- =~ 
W10-71 200-TP-1 &/47 138 eo-ao 873.98 I 512/83 

"LoO Not UMd In Interpretation 

AT-6a 

5/7/78 
&/13/87 



r 

DOE/RL-91-61 
Draft B 

Table A-6. Details of Monitoring Wells 
for 216-T-5, 7, 32, and 36 Cribs. (Sheet 2 of 2) 

!Well Name O.U. Completed T.D. Perl. 

W10-72 200-TP-1 8/47 133 

T.O.C. Diameter Gamma Log a 

673.41 a 5/2/63 
5/7ne 

&/14/87 

;:iiii~ilillll!i:illliiliil!
1

!:!il!::1lli:i!ll!l!llli1illi!!il i:::111111111111111i:iiiii:ii!illll:1111:l:lii1i ill
1
l
1
!lllillf:lii :i:l!i!ilil!lli:!llil:11!~i.:!~;l11:!!:!iii: 

W10-74 200-TP-e 10/47 49 872.01 a 4/30/63 
121ene 

:l1liBi!il!lli;l
1iiiiii1l:1:1:1:1:11;ii~~i~1ii;.1i!:~1 !IJJllil illllil:illilli!!i!ll~l:il!!iii~ti:~!!!l!l!!!llilll!l!li;i:i!il~il::111:11:1:11i:11!i~li!ii

1
ll!:il:j!i~:

1

i: 
W10-76 200-TP-1 10/47 71 873.n I 5/2/63 

&/13/87 

illraililliflilliffi 
W 10-78 200-TP-1 12/48 20 872 a 5/2/63 • 

5/7ne 
&/14/87 

lfi-lllillillll i l 
W10-80 200-TP-e 9151 104 n-83 872 I 5/1/63 

517ne 

; ~~1ii:1i1::11:i1111r11;1:1:1:1:::::1:~:i~i~: 1:11::1111::1:1111~;~1:1::111111:::1:1:1:1i11::::1:i1::1:::i~t~:11::::11:::11:
1
::::i::1::t :::::1

1
:1:1::::1;;1:::!11

1::f~::::::I::=:::; 
• Log Not UMd In Interpretation 

AT-6b 




