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PUREX PLANT SOURCE AAMS EXECUTIVE SUMMARY 

This report presents the results of an aggregate area management study (AAMS) for the 
PUREX 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 Investigation/Feasibility Study (RI/FS) activities under the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) or Resource 
Conservation and Recovery Act (RCRA) Facility Investigations (RFI) and Corrective 
Measures Studies (CMS) under RCRA. This report also integrates select RCRA treatment, 
storage, or disposal (TSO) 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 (DOE/RL 1992a) 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 (DQOs) 

• Undertaking expedited response actions (ERAs) and/or interim remedial measures 
(IRMs), as appropriate, to either remove threats to human health and welfare and 
the environment, or to reduce risk by reducing toxicity, mobility, or volume of 
contaminants. 

The Hanford Site Past-Practice Strategy (DOE/RL 1992a) 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 

WHC(PUREX-4)/9-23-92/03375A 

ES-1 



DOFJRL-92-04 
Draft B 

1 existing data, coupled with focused short time-frame investigations, where necessary. As 
2 more data become available on contamination problems and associated risks, the details of 
3 the longer term investigations and studies will be better defined. 
4 
5 The strategy includes three paths for interim decision-making and a final remedy-
6 selection process for the operable unit that incorporates the three paths and integrates sites 
7 not addressed in those paths. The three paths for interim decision-making include the ERA, 
8 IRM, and limited field investigation (LFI) paths. The strategy requires that aggregate area 
9 management study reports (AAMSRs) be prepared to provide an evaluation of existing site 
10 data to support initial path decisions. This AAMSR is one of ten reports that will be 
11 prepared for each of the ten aggregate areas defined in the 200 Areas. 
12 
13 The near-term past-practice strategy for the 200 Areas provides for ERAs, IRMs, and 
1 LFis for individual waste management units, waste management unit groups, and 
15 groundwater plumes, and recommends separate source and groundwater operable units. 
1 ti Initial site-specific recommendations for each of the waste management units within the 
1 PUREX Plant Aggregate Area are provided in the report. Work plans will initially focus on 
1 ~ limited intrusive investigations at the highest priority waste management units or waste 
19., management unit groups as _established in the AAMSR. The goal of this initial focus is to 
2 , establish whether IRMs are justified. Waste management units identified as candidate ERAs 
2 in Section 9. 0 of the AAMS will be further evaluated following the Site Selection Process for .. 
22 Expedited Response Actions at the Hanford Site (Gustafson 1991). 
2 
2 While these elements may mitigate specific contamination problems through interim 
25 actions, the process of .final remedy selection must be completed for the operable unit or 
26- aggregate area to reach closure. The aggregation of information obtained from the LFis and 
2l'I interim actions may be sufficient to perform the cumulative risk assessment and to define the 
28 final remedy for the operable unit or aggregate area. If the data are not sufficient, additional 
2'}/' investigations and studies will be performed to the extent necessary to support final remedy 
30 selection. These investigations would be performed within the framework and process 
31 defined for RI/FS programs. 
32 
33 Several integration issues exist that are generic to the overall past-practice process for 
34 the 200 Areas and include the following: 
35 
36 Future Work Plan Scope. Although the current practice for implementing RI/FS 
37 (RFI/CMS) activities is through operable unit based work plans, individual LFI/IRMs 
38 may be more efficiently implemented using LFI/IRM-specific work plans. 
39 
40 Groundwater Operable Units. A general strategy recommended for the 200 Areas is 
41 to define separate operable units for groundwater affected by 200 Areas source terms. 
42 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 Areas. 

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 
based on a decisions/ consensus process among the U.S. Environmental Protection Agency 
(EPA), Washington State Department of Ecology (Ecology), and 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 
concerns in Section 5.0. Preliminary applicable or relevant and appropriate requirements 
(ARARs) (Section 6.0) and preliminary remedial action technologies (Section 7.0) are also 
developed based on this data. Section 8.0, provides a discussion of the DQOs. 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 S_ection 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 PUREX Plant Aggregate Area is 
located within the 200 East Area, near the middle of the Hanford Site. There are six 
operable units within the PUREX Plant Aggregate Area. 

The 202-A Building (PUREX Plant) was constructed for the purpose of extracting 
plutonium, uranium, and neptunium contained in irradiated uranium fuel rods discharged 
from the Hanford Site reactors. The PUREX chemical separation processes are based on 
dissolving the decladded fuel rods in nitric acid and conducting multiple purification 
operations on the resultant aqueous nitrate solution. The process steps involve fuel-element 
decladding, uranium metal dissolution, solvent extraction, ion exchange and product load-out. 
Some effluents from the 202-A Building are routed through the 242-A Evaporator where they 
are concentrated prior to disposal to various waste management units. 
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The PUREX Plant Aggregate Area contains a large variety of waste disposal and 
storage facilities. High-level wastes were stored in underground single-shell and double-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 PUREX Plant Aggregate Area waste management units fall into one of ten 
subgroups as follows: 

• 6 (No. of waste management units) Plants, Buildings, and Storage Areas 

• 60 Tanks and Vaults 

• 40 Cribs and Drains 

• 1 Reverse Well 

• 6 Ponds, Ditches, and Trenches 

• 7 Septic Tanks and Associated Drain Fields 

• 30 Transfer Facilities, Diversion Boxes, and Pipelines 

• 2 Basins 

• 6 Burial Sites 

• 63 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 PUREX Plant Aggregate Area (Section 2.7). These programs include RCRA, the 
Decommissioning and RCRA Closure Program, the Radiation Area Remedial Action (RARA) 
Program, the Single-Shell Tank Closure Program, and the Waste Management Program. 
One hundred and eighteen units (primarily single-shell tanks, double-shell tanks and 
associated transfer facilities) fall completely within the scope of one of these programs and, 
therefore, recommendations on these units will be made by the respective programs rather 
than in this AAMSR. An additional sixteen waste management units will be partially 
addressed by an ongoing program in addition to the actions recommended in the PUREX 
Plant AAMSR. 
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Discussions of surface hydrology and geology are provided on a regional, Hanford 
Site, and aggregate area basis in Section 3.0. The inteipretation 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 East Area and vicinity. Groundwater of the 200 
East Area is described in detail in a separate 200 East Groundwater 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 
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 and ecological 
exposure based on these pathways. Physical, radiological, and toxicological characteristics 
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 (1) an 
identification of contaminants of potential concern for each exposure pathway that is likely to 
occur within the PUREX Plant Aggregate Area, (2) identification of exposure pathways 
applicable to individual waste management units, and (3) estimates of relative hazard based 
on four available indicators of risk; the CERCLA Hazard Ranking System (HRS) and 
modified HRS (mHRS), surface radiation survey data, and Westinghouse Environmental 
Protection Group site scoring. 

Potential ARARs to be used in developing and assessing various remedial action 
alternatives at the PUREX 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 
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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 PUREX Plant Aggregate Area. The data needs provide the basis 
for development of detailed DQOs in subsequent work plans. 

Section 9. 0 provides management recommendations for the PUREX Plant Aggregate 
Area based on the Hanford Site Past-Practice Strategy. Criteria for selecting appropriate 
Hanford Site Past-Practice Strategy paths (ERA, IRM, and final remedy selection) for 
individual waste management units and unplanned releases in the PUREX Plant Aggregate 
Area are developed in Section 9 .1. As a result of the data evaluation process, three waste 
management units were recommended for ERA, 25 units were recommended for IRMs, 25 
units were recommended for LFis which could lead to IRMs and 63 units were recommended 
for final remedy selection. A discussion of the data evaluation process is provided in Section 
9.2. Table ES-I provides a summary of the results of the data evaluation assessment of each 
unit. 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. Included in Section 
9.3 are the interactions with RCRA required to disposition the 216-A-29, 216-A-10, 216-A-
36B and 218-E-12B RCRA TSD facilities. 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 and treatability studies, respectively . 
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Table ES-1. Summary of the Results of Data Evaluation Assessment 
for PUREX Plant Aggregate Area. 

Unit Site Type ERA IRM LFI RA RI OPS 

Cribs and Drains .. ·.// . 

216-A-1 Crib -- X X -- -- -- --

216-A-2 Crib -- X X -- -- -- --

216-A-3 Crib -- X X -- -- -- --

216-A-4 Crib -- X X -- -- -- --

216-A-5 Crib -- X X -- -- -- --

216-A-6 Crib -- X X -- -- -- --

216-A-7 Crib -- X X -- -- -- --

216-A-8 Crib -- X X -- -- -- --

216-A-9 Crib -- X X -- -- -- --

216-A-10 Crib -- X X -- -- -- --

216-A-21 Crib -- X X -- -- -- --
216-A-24 Crib -- X X -- -- -- --

216-A-27 Crib -- X X -- -- -- --

216-A-30 Crib -- X X -- -- -- --

216-A-31 Crib -- X X -- -- -- --

216-A-32 Crib -- X X -- -- -- --

216-A-36A Crib -- X X -- -- -- --

216-A-36B Crib -- X X -- -- -- --

216-A-37-1 Crib -- X X -- -- -- --

216-A-37-2 Crib -- X X -- -- -- --
216-A-38-1 Crib -- -- -- X -- --

WHC/PUREX-4/9-24-92/03375T 
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Unit 

216-A-41 

216-A-45 

216-A-11 

216-A-12 

216-A-13 

216-A-14 

216-A-15 

216-A-22 

216-A-26 

216-A-26A 

216-A-28 

216-A-33 

216-A-35 

···• 

299-E24- ll 1 

216-A-29 

216-A-34 

216-A-18 

216-A-19 

216-A-20 

216-A-40 

9 2 7 

Table ES-1. Summary of the Results of Data Evaluation Assessment 
for PUREX Plant Aggregate Area. Page 2 of 5 

Site Type ERA IRM LFI RA RI OPS Remarks 

Crib X X 

Crib X X 

French Drain X 

French Drain X 

French Drain X 

French Drain X X X RARA - Surface Contamination 

French Drain X 

French Drain X 

French Drain X 

French Drain X 

French Drain X X X RARA - Surface Contamination 

French Drain X 

French Drain X 

· .. \ / ... 
·.-::,:- :-:·-: Reverse Welis / ... •·· ./........ ·•• .. ·t.:\ ..• ····•.. ••. . ........ . 

......... ·.•.··.· .· ·• ..... ·······••?> .............. . 

Injection Well X 

Ditch X 

Ditch X 

Trench X 

Trench X 

Trench X 

Trench X 
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Table ES-1. Summary of the Results of Data Evaluation Assessment 
for PUREX Plant Aggregate Area. Page 3 of 5 

Waste 
Management 

Unit Site Type ERA IRM LFI RA RI OPS Remarks 
•· . ·••}i 

... ·.·•·· •·• ( .·.· 

· .. ·. 
. ·• ?:.:·,•·· Septic tanks and Associated Drain Fields / . ·,. · ... /. ... ,·..:.::: .... ::: . 

2607-EA Septic Tank/Drain Field -- -- -- -- X -- --
2607-EC Septic Tank/Drain Field -- -- -- -- X -- --
2607-ED Septic Tank/Drain Field -- -- -- -- X -- --
2607-EG Septic Tank -- -- -- -- X -- --

2607-EJ Septic Tank -- -- -- -- X -- --

2607-EL Septic Tank -- -- -- -- X -- --

2607-E6 Septic Tank/Drain Field -- -- -- -- X -- --
I i) /.·· 

... :•·•····•···••<•.x••••>·········)x .. -.. · .. Transfer Facilities, Diversion Boxes, and Pipelines 
•·•· ·••·•·· •·•·· f 

. . 

·•·· 
·.· . 

..... ·• ·•···•···•· .. •: •· 
•, ............ ... ·• : . .. 

216-A-524 Control Structure X X 
I > r1·•·•·•·•·········.•.·•:· ~ ---·.·•·········.·.· .. ·.·• . /)•·• > . 

•• ./ .... < .... · ··•••.··•·•····••><••· <•>•?· •··•····••··· 
.··•·•··< ) }.·., .. ·.· ·.·., .. · < .·•· .:· .... .. .·•·· Basins <_ •• .. ..•..• > .. :•. ::..:: .· . .. .. •• ..... . ... 

207-A Retention Basin -- -- -- -- X -- --
216-A-42 Retention Basin -- -- -- -- X X RARA - Surface Contamination 

I > H \. ] ·.·.·22i±_. > 
·•···•· > +r < .•. Burial Sites . 

.... 
. ...... ··•·•.• > ·•.· <•)?i•.· .: .. •>•.•··•··••\ .••..•.. 

.•._(···········•·• .. / 
··,: <::.: < .......... > ......... / 

218-E-1 Burial Ground -- -- -- -- X -- --

218-E-8 Burial Ground -- -- -- -- X -- --

218-E-12A Burial Ground -- -- -- -- X -- --

218-E-13 Burial Ground -- -- -- -- X -- --- .·. ( < } 1fi~1 .. .:; .... ,1 .·~ .. 1A~;,fa,{ .... , ,• . . }•·. 

. .· .·· ···•·•. >-•>•>•.•· .} t••····· ) t •>•··:······················ . ··•·•···················•·:•·:·• < 
·•· . · .. ··> ,,,,•.,,,,•,,• 

UN-200-E-10 Unplanned Release -- -- -- -- X -- --

UN-200-E-11 Unplanned Release -- -- -- -- X -- --

UN-200-E-12 Unplanned Release -- -- -- -- X --
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UN-200-E-13 

UN-200-E-15 

UN-200-E-19 

UN-200-E-20 

UN-200-E-22 

UN-200-E-25 

UN-200-E-26 

UN-200-E-28 

UN-200-E-31 

UN-200-E-33 

UN-200-E-35 

UN-200-E-39 

UN-200-E-40 

UN-200-E-42 

UN-200-E-49 

UN-200-E-56 

UN-200-E-58 

UN-200-E-60 

UN-200-E-62 

UN-200-E-65 

UN-200-E-67 

UN-200-E-68 

9 2 6 3 4 7 2 

Table ES-1. Summary of the Results of Data Evaluation Assessment 
for PUREX Plant Aggregate Area. 

Site Type ERA IRM LFI RA RI OPS 

Unplanned Release -- -- -- -- X -- --
Unplanned Release -- -- -- -- X -- --

Unplanned Release -- -- -- -- X -- --

Unplanned Release -- -- -- -- X -- --

Unplanned Release -- -- -- -- X -- --

Unplanned Release -- -- -- -- X -- --

Unplanned Release -- -- -- -- X -- --

Unplanned Release -- -- -- -- X -- --

Unplanned Release -- -- -- -- X -- --

Unplanned Release -- -- -- -- X -- --

Unplanned Release -- -- -- -- X -- --

Unplanned Release -- -- -- -- X -- --
Unplanned Release -- -- -- -- X -- --

Unplanned Release -- -- -- -- X -- --

Unplanned Release -- -- -- -- X -- --

Unplanned Release -- -- -- -- X -- --

Unplanned Release -- -- -- -- X -- --
Unplanned Release -- -- -- -- X -- --
Unplanned Release -- -- -- -- X -- --

' 
Unplanned Release -- -- -- -- X -- --

Unplanned Release -- -- -- -- X --

Unplanned Release -- -- -- -- X -- --
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UN-200-E-72 

UN-200-E-88 

UN-200-E-94 

UN-200-E-96 

UN-200-E-97 

UN-200-E-99 

UN-200-E-100 

UN-200-E-114 

UN-200-E-117 

UN-200-E-142 

9 2 3 7 

Table ES-1. Summary of the Results of Data Evaluation Assessment 
for PUREX Plant Aggregate Area. 

Site Type ERA IRM LFI RA RI OPS 

Unplanned Release -- -- -- -- X -- --

Unplanned Release -- -- -- -- X -- --

Unplanned Release -- -- -- -- X -- --

Unplanned Release - - -- -- -- X -- --

Unplanned Release -- -- -- -- X -- --

Unplanned Release -- -- -- -- X -- --

Unplanned Release - - -- -- -- X -- --

Unplanned Release -- -- -- -- X -- --

Unplanned Release -- -- -- -- X -- --
Unplanned Release -- -- -- -- X -- --
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Table ES-2. PUREX Plant Aggregate Area Data Evaluation Decision Matrix. Page I of 5 

LFI Final 
ERA Evaluation Path IRM Evaluation Path Path Remedy 

Treat- No 
Waste Management Is an ment Adverse Oper- Adverse 
Unit or Unplanned ERA Path- Quan- Concen- Avail- Conse- ational High Data Conse- Collect Data 

Release Justified? Release? way? tity? !ration? ability? quences? Programs? Priority? Adequate? quences? Data? Adequate? 

<· .. ·. -;.: . ) /<\:::: 
·: .. .. 

.. ,./c,, .. ,,.:: .·. .. : ·.· Cribs and Drains .··., , .. · ... ·. :<,/. ,.· . . ./\ ,/, . . . , .. :: 

216-A-1 Crib y y N y N -- -- -- N(a) N -- y --
216-A-2 Crib y y N -- -- -- -- -- N(a) N -- y --

216-A-3 Crib y y N -- -- -- -- -- N(a) N -- y --

216-A-4 Crib y y N -- -- -- -- -- y N -- y --

216-A-5 Crib y y N -- -- -- -- -- y N -- y --

216-A-6 Crib y y y y N -- -- -- y N -- y --
216-A-7 Crib y y y y N -- -- -- y N -- y --
216-A-8 Crib y y y y N -- -- -- y N -- y --

216-A-9 Crib y y y y N -- -- -- y N -- y --

216-A-10 Crib y y N -- -- -- -- -- y -- - -- N 

216-A-21 Crib y y y y N -- -- -- y N - y --
216-A-24 Crib y y N -- -- -- -- -- y N -- y --
216-A-27 Crib y y N -- -- -- - -- y N - y --

216-A-30 Crib y y N -- - -- - -- y N - y -
216-A-31 Crib y y N -- -- -- -- -- N(a) N - y --
216-A-32 Crib y y N -- -- -- -- -- N(a) N -- y --

216-A-36A Crib y y N -- -- -- - -- y N -- y --
216-A-36B Crib y y N -- -- -- - -- y N - y --
216-A-37-1 Crib y y N -- -- -- -- -- N(a) N - y --

' 
216-A-37-2 Crib y y y y N -- -- -- y N -- y --
216-A-38-1 Crib N -- -- -- -- -- -- -- N - - -- y 

216-A-41 Crib y y N -- -- -- -- -- N<•l N - y N 

2 I 6-A-45 Crib y y N -- -- -- -- -- N<•l N -- y N 
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Table ES-2. PUREX Plant Aggregate Area Data Evaluation Decision Matrix. Page 2 of 5 

LFI Final 
ERA Evaluation Path IRM Evaluation Path Path Remedy 

Treat- No 
Waste Management Is an ment Adverse Oper- Adverse 
Unit or Unplanned ERA Path- Quan- Concen- Avail - Conse- ational High Data Conse- Collect Data 

Release Justified? Release? way? tity? !ration? ability? quences? Programs? Priority? Adequate? quences? Data? Adequate? 

216-A- 11 French y y N -- -- -- -- -- N -- -- -- N 
Drain 

216-A-12 French y y N -- -- -- -- -- N -- - -- N 
Drain 

216-A-13 French y y N - -- -- -- -- N -- -- -- N 
Drain 

216-A-14 French y y y y y y N y y N -- y --
Drain 

216-A- 15 French y y N -- -- -- - - N - -- - N 
Drain 

216-A-22 French y y N - -- -- -- -- N -- -- -- N 
Drain 

216-A-26 French y y N - - -- - -- N -- -- -- N 
Drain 

216-A-26A French y y N -- -- -- - -- N - - - N 
Drain 

216-A-28 French y y y y y y N y y N -- y --
Drain 

216-A-33 French y y N -- -- -- - -- N - - - N 
Drain 

216-A-35 French y y N -- - -- -- -- N - -- -- N 
Drain 

.. ··•.>/ f/ .···• · .... ·• ··:\/.':\ •· 
.· "·'' ·:•·· .. ~everse Welts ' 

... : . 

299-E34-I I I y y N - - -- -- - N - - -- N 
Injection Well 

./t·•··•··•·:::: .. ::::···• 
,· ,:·• :-.. •: ·•:: 

. 
. ··•·• 

·.· . .:.. : : ..... :::. ........ .:. . .: .. ::::"'::: .. :· . . Po11ds, Diiches, and Trenches :· 
·•·• .·: 

216-A-29 Ditch y y N - - -- -- -- y N - N N 

216-A-34 Ditch y y N -- -- -- -- -- N -- -- -- N 

216-A-18 Trench y y N -- -- -- -- -- N -- - - N 

216-A-19Trench y y N - -- -- -- -- N - - -- N 
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Table ES-2. PUREX Plant Aggregate Area Data Evaluation Decision Matrix. Page 3 of 5 

LFI Final 
ERA Evaluation Path IRM Evaluation Path Path Remedy 

Treat- No 
Waste Management Is an ment Adverse Oper- Adverse 
Unit or Unplanned ERA Path- Quan- Concen- Avail- Conse- ational High Data Conse- Collect Data 

Release Justi fied? Release? way? tity? tration? ability? quences? Programs? Priority? Adequate? quences? Data? Adequate? 

216-A-20 Trench y y N -- -- -- -- -- N -- -- -- N 

21 6-A-40 Trench y y y y N -- -- -- y N -- N N 

:/\ .. 
.· . .:c . . •,. 

•: Septic Tanks and Associated Dra in Fields : .. \. ·•·· 

2607-E6 Septic N -- -- -- -- -- -- -- N -- -- -- N 
Tank 

2607-EA Septic N -- -- -- -- -- -- -- N -- -- -- N 
Tank 

2607-EC Septic N -- -- -- -- -- -- -- N -- - -- N 
Tank 

2607-ED Septic N -- -- -- -- -- -- -- N -- -- -- N 
Tank 

2607-EG Septic N -- -- -- -- - -- -- N -- -- -- N 
Tank 

2607-EJ Septic N - -- -- -- -- -- -- N -- - -- N 
Tank 

2607-EL Septic N -- -- -- -- -- -- -- N -- - -- N 
Tank 

~ •·•··· ···•·>"= •• :•···: ......... ·.· ·•: .. •:•:.. •• <: •) :<> >< > < ifa~F \.••·•> < )>. •· .... .. ~ > <<< 
•·•····•··: ..... ·····•>\··••···•·<•i 

.-.:.:-:-> .. ·. :.:-:-:-

207-A Retention y y N -- -- -- -- -- y N - N N 
Basins 

2 16-A-42 Retention y y y y y y N y y N - N N 
Basin 

. : r \: .•.... > Burial Siies ·. ·•. / .... •··•·•···•. •·. ·•· ... •t·.>ri <~ y••tn••\Y>\••••<·•••+t < •: 

2 18-E- I Burial y y y y N -- -- -- y N -- N N 
Ground 

' 2 l 8-E-8 Burial y y N -- -- -- -- -- N -- -- -- N 
Ground 

2 18-E-l2A Burial y y y y N -- -- -- y N -- N N 
Ground 
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Table ES-2. PUREX Plant Aggregate Area Data Evaluation Decision Matrix. Page 4 of 5 

LFI Final 
ERA Evaluation Path IRM Evaluation Path Path Remedy 

Treat- No 
Waste Management Is an ment Adverse Oper- Adverse 
Unit or Unplanned ERA Path- Quan- Concen- Avail- Conse- ational High Data Conse- Collect Data 

Release Justified? Release? way? tity? tration? ability? quences? Programs? Priority? Adequate? quences? Data? Adequate? 

218-E-13 Burial y y N -- -- -- -- - N -- -- -- N 
Ground 

. . .. -i > < -· tJnolanned 'Releases . .: ·. . /· .•·•· 

UN-200-E-I0 N -- -- -- -- -- -- -- N -- -- -- N 

UN-200-E-l l N -- -- -- -- -- -- -- N -- -- -- N 

UN-200-E-12 N -- -- -- -- -- -- -- N -- -- -- N 

UN-200-E-13 N -- -- -- -- -- -- -- N -- -- -- N 

UN-200-E-15 y y N -- -- -- -- -- N -- -- -- N 

UN-200-E-19 N - -- -- -- -- -- -- N -- -- -- N 

UN-200-E-20 N - -- -- -- -- -- -- N -- - -- N 

UN-200-E-22 N -- -- -- -- -- -- -- N - - -- N 

UN-200-E-25 y y N -- -- -- - -- N -- -- -- N 

UN-200-E-26 N -- -- -- -- -- -- -- N -- -- -- N 

UN-200-E-28 N - -- -- -- -- -- -- N -- -- -- N 

UN-200-E-31 N -- -- -- -- -- -- -- N -- -- -- N 

UN-200-E-33 N -- -- -- -- -- -- -- N -- - -- N 

UN-200-E-35 N - -- -- - -- -- - N - - -- N 

UN-200-E-39 N - -- -- -- -- -- -- N - - -- N 

UN-200-E-40 N -- -- -- -- -- -- -- N -- -- - N 

UN-200-E-42 N - - -- -- -- -- -- N - -- -- N 

UN-200-E-49 N ' -- -- -- -- -- -- -- N -- -- -- N 

UN-200-E-56 N -- -- -- -- -- -- -- N -- -- -- N 

UN-200-E-58 N - -- -- -- -- -- -- N - - - N 

UN-200-E-60 N -- - -- -- -- -- - N - - -- N 
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Table ES-2. PUREX Plant Aggregate Area Data Evaluation Decision Matrix. 

ERA Evaluation Path 

Treat-
Waste Management Is an ment Adverse 
Unit or Unplanned ERA Path- Quan- Concen- Avail- Conse-

Release 1ustified? Release? way? tity'/ !ration? ability? quences? 

UN-200-E-62 N -- -- -- -- -- --

UN-200-E-65 N - -- -- -- -- --

UN-200-E-67 N -- -- -- -- -- --
UN-200-E-68 N -- -- -- -- -- --

UN-200-E-72 N -- -- -- -- -- --

UN-200-E-88 y y y y N -- --
UN-200-E-94 N -- -- -- - -- -
UN-200-E-96 N -- -- - -- -- --

UN-200-E-97 N -- -- -- -- -- --

UN-200-E-99 N -- - -- -- -- --

UN-200-E-100 N -- - - -- -- --
UN-200-E-114 N -- -- - -- - --

UN-200-E-117 y y N -- -- -- --

UN-200-E-142 N -- -- -- -- -- -
(a) Site was low priority but assessed as IRM candidate because of similarities with other high priority units . 
Dashes indicate decision point not reached on pathway . Evaluation branched to lower path . 

WHC/PUREX-4/9-24-92/03375T 

IRM Evaluation Path 

No 
Oper- Adverse 
ational High Data Conse-

Programs? Priori ty? Adequate? quences? 

-- N -- -
-- N -- -

- N - --
-- N -- -

-- N -- --

-- y N --

-- N -- --

-- N - -
-- N -- --
- N - -

- y N --

-- N -- --

-- N -- -
- N -- -

Page 5 of 5 

LFI Final 
Path Remedy 

Collect Data 
Data? Adequate? 

-- N 

-- N 

-- N 

-- N 

-- N 

N N 

- N 

- N 

-- N 

-- N 

N N 

-- N 

-- N 

-- N 
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1 1.0 INTRODUCTION 
2 
3 
4 The U.S . Department of Energy (DOE) Hanford Site in Washington State is organized 
5 into numerically designated operational areas including the 100, 200, 300, 400, 600, and 
6 1100 Areas (Figure 1-1). The U.S . Environmental Protection Agency (EPA) , in November 
7 1989, included the 200 Areas of the Hanford Site on the National Priorities List (NPL) under 
8 the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) of 
9 1980. Inclusion on the NPL initiates the Remedial Investigation (RI) and Feasibility Study 

10 (FS) process for characterizing the nature and extent of contamination, assessing risks to 
11 human health and the environment, and selection of remedial actions. 
12 
13 This report presents the results of an aggregate area management study (AAMS) for the 
14 PUREX Plant Aggregate Area located in the 200 Areas. The study provides the basis for 
15 initiating RI/FS under CERCLA or under the Resource Conservation and Recovery Act 
16 (RCRA) Facility Investigations (RFI) and Corrective Measures Studies (CMS). This report 
17 also integrates RCRA treatment, storage, or disposal (TSD) closure activities with CERCLA 
18 and RCRA past-practice investigations. 
19 
20 This chapter describes the overall AAMS approach for the 200 Areas, defines the 
21 purpose, objectives and scope of the AAMS, and summarizes the quality assurance (QA) 
22 program and contents of the report. 
23 
24 
25 1.1 OVERVIEW 
26 
27 The 200 Areas, located near the center of the Hanford Site, encompasses the 200 °' 28 West, East, and North Areas which contain reactor fuel processing and waste management 
29 facilities. 
30 
31 Under the Hanford Federal Facility Agreement and Consent Order (Tri-Party 
32 Agreement) , signed by the Washington State Department of Ecology (Ecology), DOE, and 
33 EPA (Ecology et al. 1990), the 200 NPL Site encompasses the 200 Areas and selected 
34 portions of the 600 Area. The 200 NPL Site is divided into 8 waste area groups largely 
35 corresponding to the major processing plants (e.g., B Plant and T Plant), and a number of 
36 isolated operable units located in the surrounding 600 Area. Each waste area group is 
37 further subdivided into one or more operable units based on waste disposal information, 
38 location, facility type, and other site characteristics. The 200 NPL Site includes a total of 44 
39 operable units including 20 in the 200 East Area, 17 in the 200 West Area, 1 in the 200 
40 North Area, and 6 isolated operable units. The intent of defining operable units was to 
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1 group associated waste management units together, so that they could be effectively 
2 characterized and remediated under one work plan. 
3 
4 The Tri-Party Agreement also defines approximately 25 RCRA TSD groups within the 
5 200 Areas which will be closed or permitted (for operation or postclosure care) in 

10 

accordance with the Washington State Dangerous Waste Regulations (Washington 
Administrative Code [WAC] 173-303) . The TSD facilities are often associated with an 
operable unit and are required to be addressed concurrently with past-practice activities under 
the Tri-Party Agreement. 

11 This AAMS is one of ten studies that will provide the basis for past-practice activities 
12 for operable units in the 200 Areas. In addition, the AAMS will be collectively used in the 
13 initial development of an area-wide groundwater model, and conduct of an initial site-wide 
lit: • risk assessment. Recent changes to the Tri-Party Agreement (Ecology et al. 1991), and the 
1 Hanford Site Past-Practice Strategy document (DOE/RL 1992a) establish the need and 
16 provide the framework for conducting AAMS in the 200 Areas. 
1'{: 
1 
19 1.1.1 Tri-Party Agreement 
2{t)~ 
21 ,... The Tri-Party Agreement was developed and signed by representatives from the EPA, 
22 Ecology, and DOE in May 1989, and revised in 1990 and 1991. The scope of the agreement 
23 covers all CERCLA past-practice, RCRA past-practice, and RCRA TSD activities on the 
24 Hanford Site. The purpose of the Tri-Party Agreement is to ensure that the environmental 
25 impacts of past and present activities are investigated and appropriately remediated to protect 
2o human health and the environment. To accomplish this , the Tri-Party Agreement provides a 
2 framework and schedule for developing, prioritizing, implementing, and monitoring 
28 appropriate response actions. 
2<?' 
30 The 1991 revision to the Tri-Party Agreement requires that an aggregate area approach 
31 be implemented in the 200 Areas based on the Hanford Site Past-Practice Strategy (DOE/RL 
32 1992a). This strategy requires the conduct of AAMS which are similar in nature to an RI/FS 
33 scoping study. The Tri-Party Agreement change package (Ecology et al. 1991) specifies that 
34 10 Aggregate Area Management Study Reports (AAMSR) (major milestone M-27-00) are to 
35 be prepared for the 200 Areas. Further definition of aggregate areas and the AAMS 
36 approach is provided in Sections 1.2 and 1.3. 
37 
38 
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1.1.2 Hanford Site Past-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 CERCLA 
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 
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 TSD closure investigations, 
focusing the RI/FS process, conducting interim remedial actions, and reaching early 
decisions to initiate and complete cleanup projects on both operable-unit and aggregate-area 
scale. The ultimate goal 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 investigations and documentation to promote the use of interim actions to 
accelerate cleanup, it is consistent with RI/FS and RFI/CMS processes. An important 
element of this strategy is the application of the observational approach, in which 
characterization data are collected concurrently with cleanup. 

For the 200 Areas the first step in the strategy is the evaluation of existing information 
presented in AAMSR. Based on this information, decisions 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 feasibility study (FFS), 
if needed, to select a remedy 
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Limited field investigation {LFI) path, where minimum site data are needed to 
support IRM or other decisions, and are obtained in a less formal manner than 
that needed to support a final Record of Decision (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 asses~ment and to define the final remedy for the 
aggregate area or associated operable units. If the data are not sufficient, additional 
investigations and studies will be performed to the extent necessary to support final remedy 
selection. These investigations would be performed within the framework and process 
defined for RI/FS or RFI/CMS programs. 

1.2 200 NPL SITE AGGREGATE AREA MANAGEMENT STUDY PROGRAM 

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

1.2.1 Overall Approach 

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

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

• U Plant 

• Z Plant 
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The groundwater beneath the 200 Areas is investigated under two groundwater AAMS 
on an area-wide scale (i.e., 200 West and 200 E'.ast 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/RI..) 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. (1991) 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 

E'.ach 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. 
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The first and primary task of the AAMS investigation process involves the search, 
compilation, and evaluation of existing data. Infonnation 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 affected media 

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

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

Collectively this infonnation is used to identify contaminants of concern, to detennine 
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 infonnation 
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 inf onnation. These reports describe individual waste management units 
and unplanned releases contained in the aggregate area as identified in the Waste Infonnation 
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. Infonnation contained in the reports is 
summarized in the AAMSR. Other topical reports are used as sources of infonnation in the 
AAMSR. These reports are as follows: 

• U Plant Geologic and Geophysics Data Package 

• Z Plant Geologic and Geophysics Data Package 

• S Plant Geologic and Geophysics Data Package 

• T Plant Geologic and Geophysics Data Package 
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• PUREX Geologic and Geophysics Data Package 

• B Plant Geologic and Geophysics Data Package 

• 200 North 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 

• 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 East 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 characterization activities occurring in parallel with and as part of 
the AAMS process include the following: 

• Expanded groundwater monitoring programs (non Contract Laboratory Program 
[CLP]) at approximately 80 select existing wells to identify contaminants of 
concern and refine groundwater plume maps 
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• 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 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 FFS or CMS to be initiated prior to the 
completion of the study. 

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) established and 
data priorities set. 

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

• The need for ERA, IRM, and LFI or whether to remain in the final remedy 
selection path 

• Definition and prioritization of operable units 

• Prioritization of work plan activities 

• Integration of RCRA TSD closure activities 

• The conduct of field characterization activities 

• The need for treatability studies 
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• 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 . 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, 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 units. 

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 
plans will reference information from the AAMSR. They will also include the rationale for 
sampling and analysis, will present detailed, unit-specific DQO, and will further develop 
physical site models as the data allows. In some cases, there may 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 characterization 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 focused RI/FS. Deliverables 
for an AAMS consist of the AAMSR and Health and Safety, Project Management, and 
Information Management Overview (IMO) Plans. 

Specific objectives of the AAMS include the following: 

• Assemble and interpret existing data including operational and environmental data 
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Conduct limited new site characterization 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 preliminary remedial action objectives, screen potential remedial 
technologies, and if possible provide recommendations for FFS 

Recommend treatability studies to support the evaluation of remedial action 
alternatives 

Define data needs, establish general DQOs and set data priorities 

Provide recommendations for ERA, IRM, LFI, or other actions 

Redefine and prioritize, if necessary, 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 . 

30 Information on single-shell and double-shell tanks is presented in Sections 2.0 and 4.0 
31 of selected AAMSRs. The AAMSR is not intended to address remediation related to the 
32 tanks. Nonetheless, the tank information is presented because known and suspeated releases 
33 from the tanks may influence the interpretation of contamination data at nearby waste 
34 management units. Information on other facilities and buildings is also presented for this 
35 same reason. However, because these structures are addressed by other programs, the 
36 AAMSR does not include recommendations for further action at these structures. 
37 
38 Depending on whether an aggregate area is a source or groundwater aggregate area, the 
39 scope of the AAMS varies. Source AAMS focus on source terms, and the environmental 
40 media of interest include air, biota, surface water, surface soil, and the unsaturated 
41 subsurface soil. Accordingly, detailed descriptions of facilities and operational information 

WHC(PUREX-4)/9-23-92/03372A 

1-10 



1 
2 
3 
4 
5 
6 
7 
s 
9 

10 
11 
12 
13 
14 

0 15 
16 

'. O 17 
18 
19 

, 20 
21 
22 
23 

.. 24 
25 
26 

' 27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

DOE/RL-92-04 

Draft B 

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 AAMSR. To help ensure that data collected are of sufficient quality to 
support decisions, all work will be performed in compliance with Quality Assurance, DOE 
Order 5700.6C (DOE 1991), as well as Westinghouse Hanford's existing QA manual WHC
CM-4-2 (WHC 1988a), and with procedures outlined in the QA program plan WHC-EP-0383 
(WHC 1990a), specific to CERCLA RI/FS activities. This QA program plan describes the 
various plans, procedures, and instructions that will be used by Westinghouse Hanford to 
implement the QA requirements. Standard EPA guidance documents such as the USEPA 
Contract Laboratory Program Satement of Work for Organic Analysis (EPA 1988a) will also 
be followed. 

1.5 ORGANIZATION OF REPORT 

In addition to this introduction, the AAMSR consists of the following nine sections and 
appendices: 

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

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

Section 5.0, Health and Environmental Concerns, identifies chemicals used or 
disposed within the aggregate area that could be of concern regarding public 
health and/ or the environment and describes and applies a 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. 

• 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. 
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1 Community relations requirements for the PUREX Plant Aggregate Area can be found 
2 in the Community Relations Plan for the Hanford Federal Facility Agreement and Consent 
3 Order (Ecology et al. 1989). 
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Table 1-1. Overall Aggregate Area Management Study (AAMS) Schedule for 

the 200 NPL Site. 

Lead 

AAMS Title 
o1;r?ble 

mts AAMSType 
Regulatory 

A11:encv M-27-00 Interim Milestones 

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

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

S Plant 200-RO-1 Source Eco1og)'i ·. ' ' ', M:-27--04, March 1992 
200-RO-2 , .. ' -~' 

.. 

200-R0-'3 l l ; ... ,, " '· '. "J:l *' 200-RO-4 ' ·• . ' .. ·, ' .. '• ~' 
T Plant 200-TP-1 Source EPA M-27-05, April 1992 

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

PUREX 200-PO-1 Source Ecology M-27-06, May 1992 
200-PO-2 
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 EcoloE':V M-27-08. Julv 1992 

200 North 200-NO-1 Source EPA M-27-09, August 1992 

200 West NA Groundwater EPA/EcolOE':V M-27-10, September 1992 

200 East NA Groundwater EPA/EcoloE':V M-27-11, September 1992 
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2.0 FACILITY, PROCESS AND OPERATIONAL HISTORY DESCRIPTIONS 

Section 2.0 of the aggregate area management study (AAMS) presents historical data 
on the PUREX 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 waste management 
unit in 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 PUREX Plant Aggregate Area (Section 2 .1), 
summarizes the history of operations (Section 2.2), describes the facilities, buildings, and 
structures of the PUREX Plant Aggregate Area (Section 2.3), and describes PUREX Plant 
Aggregate Area waste generating processes (Section 2.4). Section 2.5 discusses interactions 
with other aggregate areas or operable units. Sections 2.6 and 2. 7 discuss interactions with 
the Resource Conservation and Recovery Act (RCRA) and other Hanford programs. 

2.1 LOCATION 

the Hanford Site, operated by the U.S. Department of Energy (DOE), occupies about 
1,450 km2 (560 mi2) of the southeastern part of Washington State north of the confluence of 
the Yakima and Columbia Rivers (Figure 1-1). The 200 East Area is a controlled area of 
approximately 15 km2 (6 mi2) ~ear the middle of the Hanford Site. The 200 East Area is 
about 10 km (6 mi) from the Columbia River and 20 km (12 mi) from the nearest Hanford 
boundary. There are 20 operable units grouped into three aggregate areas in the 200 East 
Area (Figure 1-3). The PUREX Plant Aggregate Area (consisting of operable units 
200-PO-1, 200-PO-2, 200-P0-3, 200-PO-4, 200-PO-5, and 200-PO-6) lies in the eastern 
portion of the 200 East Area (Figure 1-3). The locations of the buildings and waste 
management units are shown on Plate 1. Plate 2 shows the topography of the PUREX 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 
plants. In March 1943, construction began on three reactor facilities (B, D, and F Reactors) 
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and three chemical processing facilities (B, T, and U Plants). After World War II, six more 
reactors were built (H, DR, C, KW, KE, and N Reactors). Beginning in the 1950's, energy 
research and development, isotope use, and other activities were added to the Hanford 
operation. In early 1964, a presidential decision was made to begin shut down of the 
reactors. Eight of the reactors were shut down by 1971. The N Reactor operated through 
1987 and was placed on cold standby status in October 1989. Westinghouse Hanford was 
notified September 20, 1991 that they should cease preservation and proceed with activities 
leading to a decision on ultimate decommissioning of the reactor. These activities are scoped 
within a N Reactor shutdown program which is scheduled to be completed in 1999. 

Operations in the 200 Areas (West and F.ast) are mainly related to separation of special 
nuclear materials from spent nuclear fuel. Spent nuclear fuel is fuel that has been withdrawn 
from a nuclear reactor following irradiation. The 200 F.ast Area consists of two main 
processing facilities (Figure -l-4.l,lti): 

• 202-A Building (PUREX Plant), where recovery of uranium and plutonium from 
N Reactor fuels took place 

• 221-B Building (B Plant), where plutonium was separated from uranium and the 
bulk of the fission product separation 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. 

The major processes conducted at PUREX Plant Aggregate Area have been involved 
with uranium and plutonium recovery. A PUREX Plant Aggregate Area timeline is 
schematically illustrated in Figure 2-1. 

The 202-A Building (PUREX Plant) is one of the primary PUREX Plant Aggregate 
Area facilities. The PUREX process is an advanced solvent extraction process that uses a: 
tributyl phosphate in normal paraffin hydrocarbon solvent for recovering uranium and 
plutonium from nitric acid solutions of irradiated uranium. This process was utilized 
between 1955 and 1972. After 11 years of non-operation, the building resumed operations in 
November 1983. The 202-A Building cea~ operating in 1990 and is currently in standby 
mode. 

The 241-A Tank Farm contains six single-shell tanks constructed in the mid-1950's . 
Fett£ ta:eks were rearea iB: 1980, two of the ta:eks, 241 A 104 8:86 241 A 105, were rearea in 
1975 ftfld 1971, rest)eet¥1ely. These tanks received mixed waste from the plutoniull¾-ffl 
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extraction (PUREX) plttteftfflm reew.•eey process. All ef the taflks are cttrrentl-y ifuicw,e &fld 
each has ttndergene iftitial stabimation. 

The 241-AX Tanlc Farm contains four single-shell tanlcs constructed in the mid-1960's 
and retired in the early 1980's. These tanlcs received mixed waste from the 202-A Building 
and the 221-B Building. All of the taflks are currently iftactwe anti each has undergone 
iftitiftl stabilimtion. 

The 241-C Tanlc Farm contains 16 single-shell tanlcs constructed during the mid-1940's 
and retired in the late 1970's te mid 1980's. These tanlcs primarily received high-level waste 
from the bismuth phosphate process used in the 221-B Building. The tanlcs in the 241-C 
Tanlc Farm also received waste from the 201-C Building (Semiworks) and laboratory waste 
from ~J.i:! Affltl!;Building 209 B (Critical Mass Laboratory). All of the taflks are currently 
inactwe MMfeaeh has undergone iftitial staeimati<>B. A detailed description of the mtm 
iftidal stabilization process for the tanlc farms is discussed in Section 2.3.2. 

The 241-AN Tanlc Farm contains seven double-shell tanlcs constructed during the early-
1980's. These tanlcs primarily receive dilute non-complexed waste and double-shell slurry 
feed. Waste from these tanlcs is processed in the 242-A Evaporator. Prior te the eYapomter 
precess, the waste is samplea anti lfflaly~ fer p8:l'8.1Beters such as visUftl a~e, pereeftt 
sol:itls, e:Jffltherms, total orglfflie eamon (TOC), gfttBffla energy specktlm, pH, afld fer specific 
ions inclttding plttteBium, umeium, &fld ameriei-um. AH ef the taflks are currently actit,e. 

The 241-AP Tanlc Farm contains eight double-shell tanlcs constructed during the mid-
1980' s. These tanlcs primarily receive iramonia ~rubber feed and dilute non-complexed 
customer waste. Customer waste is material thafis not associated with processing plant 
activities. The tanlcs in the 241-AP Tanlc Farm also receive double-shell slurry feed and 
cladding removal waste. Prior te the eYapomter precess, the waste is samplea &fld &n&ly~ed 
fer p8:ftlffleters such as visttal appeamnee, pereeftt sol:itls, e:Jffltherms, total ergenie CO:roOft, 
gamma energy speettllm, pH, and for speeific iens ineltidiftg pltiteftfflm, uranium, and 
americium. All of the tanks Me currently &eft't'e. 

The 241-AW Tanlc Farm contains six double-shell tanlcs constructed during the late-
1970's. These tanlcs receive double-shell slurry feed, dilute non-complexed waste, 
decladding supemate, and transuranic (TRU) sludge. Prior te the e,apomter process, the 
waste is Sftftlf)led &fld lffl~ for p8:l'8.1Beters sueh as visUftl ~' pereeBt sol:itls, 
e:Jffltherms, tetal erg&ftie camon, gamma energy speektlm, pH, afld fer specific ions 
ifteltidiftg pltiteftfflm, neptullHlm, teehnetium, &fld ameriei-um. AY. ef the taflks ere currently 
actt'+'C. 

The 241-AY Tanlc Farm contains two double-shell tanlcs constructed during the late-
1960's. These tanlcs receive strontium- and cesium-depleted, neutralized high-level waste 
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from B Plant, double-shell slurry feed, dilute non-complexed waste, and dilute complexed 
waste. Neutralized high-level waste is process waste from the first cycle processing of fuel 
rods which have been treated for disposal to underground storage tanks. Prior te the 
evapemtor proeess, the waste is sampletl ftfttl &B&ly2ed fer p8fflffleters seeh as vislffl:l 
appea.mBee, percent solids, e~s, TOC, g&fflffl& energy speemtffl, pH, ftfttl fer speeifte 
ions includmg plutonittffl, stromittffl, neptttniuffl, &Bel amerieittffl. All of the tanks are 
ettffently aeti1t•e. 

The 241-AZ Tank Farm contains two double-shell tanks constructed during the mid-
1970's. These tanks primarily receive dilute high-strontium waste from B Plant, double-shell 
slurry feed, and non-complexed waste. Prior te the tY1apemter preeess, the waste is S&IBpled 
Mel &Balyzed fer pftfflffleters seeh as •1iseal appeam:e:ee, pereent solids, e:M:othetms, TOC, 
gamffl& energy speekliffl, pH. ftB:d for speeifte ions ie.elucliBg plutenittffl, strontittffl, 
neptttniHffl, anEl amerieiuffl. All of the tanks are eeHently aeti>1e. 

2.3 FACILITIES, BUILDINGS, AND STRUC~ 

The PUREX Plant Aggregate Area contains a variety of facilities that were involved in 
waste generation, transfer, treatment, storage, or disposal. Radiologically contaminated 
processing wastes were discharged to the soil column through cribs, trenches, and other 
facilities. Wastes which were not normally contaminated, but have the potential to contain 
radionuclides, such as cooling water and condensate water, were allowed to infiltrate into the 
ground through ponds-and open ditches. Radiologically contaminated waste types are defined 
in DOE Order 5820.2A (DOE 1988a): 

• High-Level Waste is defined as: highly radioactive waste material that results 
from the reprocessing of spent nuclear fuel, including liquid waste produced 
directly in reprocessing and any solid waste derived from the liquid, that contains 
a combination of tmnsumnie (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 greater than lOQ nCi/g at the time of assay. Heads of Field 
Elements can determine that other alpha contaminated wastes, peculiar to a 
specific site, must be managed as TRU waste. 

• Low-Level Waste is defined as: radioactive waste, not classified as high-level 
waste, TRU waste, spent nuclear fuel, or Ile(2) byproduct material as defined by 
this Order. Test specimens of fissionable material irradiated for research and 
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development only, and not for the production of power or plutonium, may be 
classified as low-level waste, provided the concentration of TRU waste is less 
than 100 nCi/g. 

• Byproduct Material is defined as: (a) Any radioactive material (except special 
nuclear material) yielded in, or made radioactive by, exposure to the radiation 
incident or to the process of producing or utilizing special nuclear material. For 
purposes of determining the applicability of RCRA to any radioactive waste, the 
term "any radioactive material" refers only to the actual radionuclides dispersed 
or suspended in the waste substance. The nonradioactive hazardous waste 
component of the waste substance will be subject to regulation under RCRA. 
(b) The tailings or waste produced by the extraction or concentration of uranium 
or thorium from any ore processed primarily for its source material content. Ore 
bodies depleted by uranium solution extraction operations and which remain 
underground do not constitute "byproduct material. " 

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

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

• Tanks and Vaults (Section 2.3.2) 

• Cn'bs and Drains (Section 2.3.3) 

• Reverse Wells (Section 2.3.4) 

• Ponds, Ditches, and Trenches (Section 2.3.5) 

• Septic Tanks and Associated Drain Fields (Section 2.3 .6) 

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

• Basins (Section 2.3.8) 

• 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 PUREX Plant 

~~~gate Area*:::::::::1 :::1• 1• :::• :::R11D1lilitlmil:::111!;::.-::illl 
f:~1$~&ell waste ffl&B&gement unit is lisied as eiOtef aetlve Of iBaeti•1e. lnaeiiz1e waste 
mM&gemem uniis t1o ooi eul'fefttly FeeeYre wastes, ft6f are ~y iBtended ffl reeewe wasies in 
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l the future. Active we:ste me:Be:gemeftt ueits e:re iB. Ol}Cmtion anti will teeei¥e we:stes iB. the 
2 future. Units that are on ste:Bdby are eonsidered aetive (DOB/RL 1992a). lB addition, the 
3 e:ggrea-gete 8:fe8: eoftte:i:ns e: numbef of unple:-nnetl relee:se sites. There are two •1e:rieties of 
4 uBple:nned relee:ses: UNs anti UPRs. Uftf)latmed relee:ses designated e:s UNs e:re eonsidered 
5 SCJ>e:mte we:ste me:Be:gmeftt ueits (i.e., roe:<:l spills). UBpl8:ftftetl relee:ses designated e:s UPRs 
6 are assoeiated with: speeifie waste me:Be:gemeftt ueits (i.e., UPR 200 B 66). The locations of 
7 the waste management units are shown on separate figures for each waste management group 
8 ~ on Plate 1. Figure 2-1 summarizes the operational history of each of the waste 
9 nianagement units (WHC 1991a; DOFJRL 1991a). Tables 2-2 and 2-3 summarize data 
l O available regarding the quantity ind types of wastes disposed of to the waste management 
11 units. These data have been compiled from the Waste Information Data System (WIDS) 
12 inventory sheets (WHC 1991a) and from the Hanford Inactive Site Survey (HISS) ~Willi 
13 (DOE 1986) <:latttee:se. These inventories include all of the contaminants reported m iiie · 
1 databases, but do not necessarily include all of the contaminants disposed of at each -sitel~i 
15 mlli.ilmti@mt- In the following sections, each waste management unit is described wfrhm 
lo the contexioforie of the waste management unit types. 
l lt) 
18 
19" 2.3.1 Plants, Buildings, a-1d Storage Areas 
2 
21 Plants and buildings are not generally identified as Pitt- waste management 
22° units according to the Hanford Federal Facility Agreemeniani{Consent Order (Tri-Party 
23 Agreement, Eeolegy ~t e::l. 1990) and will generally be addressed under the Surplus Fe:eilities 
24 Eilmmllll::::11:I• !IIl!!B!IProgram. The program is responsible for the 
2§"! surveillance, maintenance, and decommissioning of surplus facilities within the Westinghouse 
2e- He:nfofEI Environmental Restoration Programs. Section 2. 7 details interaction of the Hanford 
27 programs. Because several of the PUREX Plant Aggregate Area plants or buildings were the 
28 primary generators of waste disposed of-within the PUREX Plant Aggregate Area, a 
2 description of these is provided in Section 2. 3 .1.1. The PUREX Plant Aggregate Area 
30 plants and buildings that are also waste management units are addressed in Section 2. 3 .1. 2. 
31 Some plants and buildings are or contain RCRA treatment, storage, or disposal (TSO) 
32 facilities. A description of such facilities is provided in Section 2.6. The locations of plants 
33 and buildings in the aggregate area are shown on-ml Figure 2-2. 
34 
35 The 202-A Building (PUREX Pl&Bt), the 241-A-431 Building (Condenser Building), 
36 and the 293-A Building (offgas treatment and acid recovery) were the primary generators of 
37 waste within the aggregate area. ~lafa>lantj, and the buildings associated with ~IIJ 
38 it, will be described in the following sections. 
39 
40 Other buildings and structures located within the aggregate area are not addressed in 
41 this study and will be closed through a separate decontamination and decommissioning 
42 process. These structures include: 
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241-A-401 Condenser House (coolant building) 

291 A 1 Staelc (staelc iflsitle 291 A Builtling) 

241-AX-801-B Building 

203-A Building (acid pumphouse) 

!i?i?i?Ii@ll~ti t!!::!1-:::gm! 

•r> :Jtil:lil tlil!l il_I_l 
• 242-A Evaporator~~ Builtliflg. 

2.3.1.1 Process Facilities 

2.3.1.1.1 202-A Building. The 202-A Building (PUREX Pl&nt) was one of the 
primary sources of waste in the PUREX Plant Aggregate Area and it is the dominant 
physical structure within the area. 

The 202-A Building was constructed between 1953 and 1955 as a chemical separation 
facility and then operated until 1972. · The building began operation again in November 1983 
and is still considered an active facility-site. It was the last of five Hanford Site canyon 
buildings to be built. The term "canyon" comes from the large size and the canyon-like 
appearance of the upper galleries. The main purpose for this facility was to extract 
plutonium, uranium, and neptunium contained in irradiated uranium fuel rods discharged 
from Hanford Site reactors. 

The 202-A Building is a reinforced concrete structure 306 m (1,005 ft) long, 36 m (119 
ft) wide at its maximum, and 30 m (100 ft) high. The structure has about 12.2 m (40 ft) ef 
the height below grade. The building consists of three main structural components: (1) a 
thick-walled, concrete canyon in which the equipment for radioactive processing is contained 
(in cells below grade); (2) the pipe and operating (P&O), sample, and storage galleries; and 
(3) a steel-and-transite annex that h~uses offices, process control rooms, laboratories, and the 
building services. The portion of the canyon below grade is subdivided into a row of process 
equipment cells paralleled by a ventilation air tunnel and a pipe tunnel through which 
intercell solution transfers are made. The air tunnel exhausts the ventilation air from the 
cells to the ventilation filters and stack. Running nearly the full length of the canyon 
building, above the cells and pipe trench, is a craneway for three gantry-type maintenance 
cranes. These cranes are used to handle cell cover blocks, remotely remove and replace 
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1 process cell equipment, and charge irradiated fuel into the dissolvers. The galleries contain 
2 service piping to the cells; samplers for obtaining process samples, and electrical switchgear. 
3 The service section, next to the galleries, consists of two separate annexes. The larger annex 
4 contains the maintenance shops, offices, lunchroom, locker room, radiation zone entry lobby 
5 [special work permit lobby], blower room, a switchgear room, compressor room, central 
6 control room, and the aqueous makeup unit (AMU). The smaller annex contains the 
7 analytical laboratory, the headend control room, and a switchgear room. 
8 
9 The PUREX chemical separation processes are based on dissolving the decladded fuel 
10 rods in nitric acid and conducting multiple purification operations on the resultant aqueous 
11 nitrate solution. The process steps involve fuel-element decladding, uranium metal 
12 dissolution, solvent extraction, ion exchange, and product load-out. 
13 
l Volume one of the Hat:affi Rtmking Sysfem E11effltltien ef CERCLA lnaeli·;e "ffite Sites 
15 at Htlr,f0Fd: (Steftftef et al. 1988) pftWitles the foHowieg generic deserif)tion of these 
16 processes: 
1 . 
1 ~ Zireoniem elacldieg on fuel elements is Femo•;ed iB ae. ammoniem fleoride ammoniem 
19 nitmte (AFAN) sokttion. Ammoniem fleoride :reaets with the zireoniem, reseking iB a 
2 soleele zireonium eomf)Oune. The ll:lllfflonia ae.cl hydregen evolved during deeladtiing 
2 present a potential eomeustion h&Zftf6. Therefore, hydregen is convet1ed to ammonia 
22 ey fC&etion with ammoniem nitrate pFCseet in the AFAN solutioe.. A majority of fuel 
2 processed tllfeugh the 202 A Buildieg was alumieum elacl. This eladdieg was 
2 clissol•;ed with Ne:OH. Gas releaseEl from the clissolYe£ is treated to rem01;e iocline iB a 
25 sir;e£ :reaetor, aeie vapors are aesoreecl, ae.cl is oe.ly then released to the atmosphere. 
2&- The offg&sses llff' tfC&tecl with hyclmgen pemticle to remo1t•e nitrogen o'Kides befofC 
27" eeiBg released. 
28 
2'P" Deelad fuel elemeets 81'C clissolved iB nitric acie for the SOP;ent etif&etion process. .t\n 
30 org&nie solYee.t is used to sepamte the umnium, plutoniem ae.cl e.eptuniem from 
31 assoeiateti fission pl'Oduets ae.cl from eaeh other. The org&nie solYee.t used iB a series 
32 of extmetion ae.cl strippieg opemtions is & 30% trieutyl phosphate solution iB a normal 
33 parJfm hyclroeaJbon (kefosene) cliluee.t. The first e,ttrlletion cycle sepamtes the eulk 
34 of the fissioe. products from the plutoniem, uranium ae.cl e.eptuniem; the fissioe. 
35 products remaie iB the MtUeous phase. The org&nie phase is seat to the parutionieg 
36 eyele where the plutonium is partitioe.ed from the umniem ae.cl neptttniem. The 
37 pkttonium stream is f6Utea tiH'eugh two adclitional solYent etif&etion eyeles for further 
38 purifieatioe.. After purif"teatioe., the pkttoniem stfealB is eeBeeB.tfateEI. Ffem 1956 to 
39 1972, the eeneentmtecl plutonium nitmte solution was sent to the plutoniem fmishieg 
40 opemtions loeateEl in the 200 West Afea. When the PUREX Plant resumed opemtions 
41 iB 1983, anothet' facility (the PUREX Plae.t) was added that pl'Odeced plutonium o'Kitle 
42 from the plutoniem nitrate. 
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The other stream from the pMtitioe. cycle, whieh 8C8:fS the Bef)fflft:fflffl and 1:1me.i1:1m, is 
ro1:1ted to the_ fie.al ttfllBfllffl eyele whefe nepme.ittm is separated. The aqtteo1:1s 
Bef)fflnittm stre&m is see.t to the backeycle waste system for coe.cee.tmtioe. and recycliBg 
to the sewee.t atmetioe. eolttme.. The 1:1mnittm stre&m is fOl:lted to a eolttfflft that strips 
the 1:1mnittm fFOm the org&nie stream with ftft aq1:1eo1:1s nitric aeie soltttioe.; coe.ceetratioe. 
of the &f11:1eo1:1s soltttioe: follows. The 1:1me.ittm f)rod1:1et, 1:1me:yl nitrate he~dmte, is 
thee. stofee:l ie. tanks 1:1etil it is sh:ipf)ed (1t•i& tmek) to the Ume.il:lm Oxide (U~) Plftftt ie. 
the 200 West Area. 

A portion of the coe.cee.tmted Bef)We.ittm soltttioe. fFOm the final 1:1ranitlm eycle is see.t 
to the e.epme.ittm reco•1ery and pttriftc&tioe. cycle. 1ft this cycle, Bef)We.ittm is sepamted 
fFOm the 1:1mnittm, f)ltttoe.ittm, ftftd the Fem&iftie:g fission f)rodttcts ie. the neptttnittm 
stream. This SCf)e.mtioft is aeeomplished by a series of atmetioe.s and ioe. e:itchftftge 
col1:1mns. The pltttoe.ittm and ume.ittm fmctioe.s are recycled to the b&ekeycle waste 
stream and pMtitioe.ie.g cycle, Fespeeti1'1ely. 

81:lf)f)Oftie.g pFOeess systems ie.elttde org&nie solvent decoe.tftfflie.&tioe. and reccwery, 
e.itrie aeie recw1ery, and waste eoe.cee.tratioe. and reco•,ery (Stenner et al. 1988). 

Several unplanned release locations are in the vicinity of the 202-A Building. These 
are UN-200-E-13, UN-200-E-19, UN-200-E-25, UN-200-E-26, UN-200-E-28, UN-200-E-31, 
UN-200-E-35, UN-200-E-58, UN-200-E-65, UN-200-E-96, UN-200-E-97, UN-200-E-114, 
and UN-200-E-142. These unplanned releases range from contaminated tumbleweeds to 
leaks in a diversion box. 

2.3.1.1.2 293-A Building. The 293-A Building (Offgas Treatment Facility) removes 
nitrogen oxides from the dissolver off gas stream then converts the nitrogen oxides to nitric 
acid. The nitric acid is then recycled into the PUREX process via the 206-A Building. This 
process does not operate during standby conditions. 

2.3.1.2 Waste Management Unit Buildings 

2.3.1.2.1 241-A-431 Building. The 241-A-431 Building (Tank Farm Ventilation 
Building) was in operation from 1955 to 1969. It is located in the southeastern comer of the 
241-A Tank Farm. This building is also known as a condenser building. It coe.taie.s 
mtiioaetYlely coe:tamie&ted eEJ:Uif>meet ft6:d coe.crete. The coe:tamie&tioe. lc¥cls are estimated 
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at 6 Ci of aeta mdioaet¥1ity (WHC 1991ft). This building provided offgas de-entrainment for 
the 241-A Tank Farm and also received the 296-A-ll Stack drainage. 

The 241-A-431 Building is a concrete structure, 8 m (25 ft) high, with the lower 4.9 m 
(16 ft) below grade. The walls are 20 cm (8 in.) thick and the unit is divided into two 
sections. One section is 3 x 5 x 3 m (10 x 16 x It> ft) high and houses the ventilation 
equipment. The other section is 3 x 5 x 8 m (f;fl"x 16 x 25 ft) high and houses the de
entrainment equipment. 

2.3.1.2.2 204-AR Waste Unloading Station. The 204-AR Waste Unloading Station is a 
two-story, structural steel, reinforced-concrete building located 91 m (300 ft) west of the 
241-A Tank Farm. The facility started operating in 1982 and is still active. The waste 
unloading station is designed to receive various wastes via rail cars and to pump the wastes 
to the double-shell tank farms. The 204-AR facility provides agitation, neutralization, nitrite 
addition, and sampling of the tank car liquid wastes as well as hydraulic sluicing of the tank 
cars to remove residual solids (Bixler et al. 1981). 

The facility receives wastes generated from decontamination and regeneration 
operations in the 100 Area$; from recovery fabrication, and laboratory operations in the 300 
Area; and from decontamination operations in the 400 Area. The waste is chemically 
adjusted in-line during pumpout to the double-shell tanks to meet corrosion specifications. A 
catch tank is located beneath the facility and .currently contains 1,966 L (520 gal) of waste. 

2.3.1.2.3 Grout Treatment Facility. The Grout Treatment Facility (GTF) is located on the 
eastern edge of the PUREX Plant Aggregate Area and occupies 1 km2 (0.4 mi2). The GTF 
was developed for the handling, immobilization, and disposal of waste. This provided an 
alternative for traditional disposal of low-level tank waste to waste management units (i.e., 
cribs, french drains, etc.). The Transportable Grout Treatment Equipment (TGE) consists of 
a dry-blended solids feed and lag storage system and ef-mixing and pumping equipment. 
The dry solids ii i& stored and blended at the Dry Materials Receiving and Handling 
Facility. £1'1ii4i-AP-102 and 241-AP-104 llifflmlgJl!(@I are used as the liquid waste 
feed tanks. Waste materials are transferred from the waste tanks to the TGE via 
underground and shielded aboveground pipes. The TGE then prepares grout slurries adjacent 
to the near-surface disposal sites. The grout is produced by mixing the liquid waste feed 
stream with the dry-blend solids formulated for a specific waste stream. Following mixing, 
the TGE pumps the grout to a designated disposal vault. Each vault is a concrete structure 
10 m ey 15 m ey 38 m aeci, (33 ft ey 45 ft ey 125 ft)i l :::1,::::1:1:::1:1::11i1::::~~rll :::1,::::1~:::::i :::e :::11:~ 
The vaults are lined with a geomembrane liner to prevent dewatering of the grout to the 
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environment. In addition, a leachate collection system is installed ffiey each vault. Each 
vault has a capacity of approximately 5,000 m3 (lzi~Bi:ifrliof grouted waste. Grouted waste 
in a vault solidifies or cures in about 28 days. ············ ··· ···· ·········· ····· 

2.3.1.2.4 241-C-801 Support Facility. The 241-C-801 Cesium Loadout Facility is located 
within the 241-C Tanlc Farm. This support facility started operating in 1962 and stopped 
operating in 1976. The building is 10 m (32 ft) long by 8 m (26 ft) wide e:ed 8 m (28 ft) 
~1g:::1::::1:::1,'.:i!IIlilil!+;ill,i;!l:::!I111il}- The bottom 11:i(li! ft) of the building is constructed 
of concrete while the remainder of the building is standard 22 gage prefabricated metal 4 m 
(12 ft) high. Trucks equipped with ion exchange casks were backed into the building and 
supemate was pumped from !II241-C-10511/gJijfjl'QIB ito recover cesium. The casks 
were then sent offsite to Oak Ridge, Tennessee. The building consists of a loadout room, an 
operations room, and a valve pit. 

11::Jiffllml!iIIIIII!• Iiilll\tiU!1lli:i!lf:ili!!I* 
2.3.1.2.S 242-A BmldingE9:-r. The 242-A Evaporator/Crystallizer is located just 
north of the 241-AW Doubie~Shelffank Farm. The 242-A Buildiegfljlwjtpr contains the 
evaporator vessel, supporting process equipment, and the principal process components of the 
evaporator-crystallizer system. Section 2.4.2 exphliflsl~l.i• . the 242-A Evaporator waste 
volume reduction process in greater detail. ······················· 

2.3.1.2.ti 244 AR Lift Statie&IUPR 200 E 79. The 244 AR Lift StatioB is loeated betweeB 
the 241 AX e:ed 241 A¥ T&llk Ftums. The lift station begftft opemtiftg ift 1975 e:ed is still 
aeti¾•e. 

A typieal lift statioB ifteludes a filter pit, pump pit, and ft t-ftBk •1auk, whieh eoBtaies a 
e&telt t&Bk; hewever, Be iftferm&tien was fooftd speei:fie te the 244 AR Lift Station. The lift 
st&tien is used te mmspoft waste solutiens from proeessiftg e:ed deeolltftmifl&tien opemtiens. 

One uBplftft:Bed Felease (UPR 200 B ~ is assoei&ted with this ueit. CoBtftmiB&tioB was 
spread during a jumper felftO'fal ftt the lift station. The eont&mi:ll&tien eonsisted of ullkBewn 
beta-/gftHiHi& with re&diftgs of 1,000 te 5,000 et:/Hiffl e:ed &ft isolated &:reft at 100,000 et/mill. 
The &:reft was deeentftHifflftted te b&ekgffluftd ftldi&tion levels e:ed st&bi:H:zed. 

2.3.2 Tanks and Vaults 
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Tanks and vaults were constructed qij@~ :::mm9.fl:::sll:::io handle and store liquid 
wastes generated by uranium and plutoniuiii.processing .. activ°fries. Several types of tanks are 
present in the 1-:::~ li~ggregate ~including~$ catch tanks, settlieg taftks, ftfl:d 
stomge taBkslll::i,1,-:::m ~::::1i::::1111111;:::E1;::::1:::1,m~::1Jim]J:::1::::::a :::l!um- The 
catch tanks are generally associated with diversion boxes and other transfer units, and were 
designed to accept overflow and spills. Stomge taBks wefe used to collect 8fl:d stofe large 

i lf:iUi{I!HBIIiili1~IIIIIIIIJ!:!ltffi!J{lfflfflii!JJRSI- IR!lii~ 

There are three single-shell tank facilities considered within the scope of this PUREX 
Plant llfllA-ggt'eg&te Afell Mftfl:&gemeet Study: the 241-A Tank Farm, the 241-AX Tank 
Farm, and the 241-C Tank Farm. The 241-A Tank Farm consists of six single-shell tanks 
with capacities of 3,785,000 L (1,000,000 gal), the 241-AX Tank Farm consists of four 
single-shell tanks with capacities of 3,785,000 L (1,000,000 gal), and the 241-C Tank Farm 
consists of sixteen single-shell tanks, twelve with capacities of 2,017,000 L (533,000 gal) and 

~-i;.&m;m:::~~~;ffl~~:~;~:=r1;.• 1111111•11~~r1~ 
locations of the tanks and vaults are shown on Figures 2-3, 2-4, and 2-5. Figure 2-6 depicts 
a typical 2,017,000 L (533,000 gal) tank. Table 2-4 shows tank status in the PUREX Plant 
Aggregate Area Tank Farms. More detail_s concerning the individual tank farms are 
discussed in the following sections. 

· There are five double-shell tank facilities considered within the scope of this PUREX 
Plant lfflS/~&te Are& ~l&tlagemeet Study: the 241-AN Tank Farm, the 241-AP Tank 
Farm, .. the··241-AW Tank Farm, the 241-AY Tank Farm, and the 241-AZ Tank Farm. The 
241-AN Tank Farm consists of seven double-shell tanks with capacities of 4,309,200 L 
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(1,140,000 gal), the 241-AP Tanlc Farm consists of eight double-shell tanlcs with capacities 
of 4,309,200 L (1;140,000 gal), the 241-AW Tanlc Farm consists of six double-shell tanlcs 
with capacities of 4,309,200 L (1,140,000 gal), and the 241-AY and 241-AZ Tanlc Farms 
consists of 2 double-shell tanlcs per farm with capacities of 3,704,400 L (980,000 gal). Ii 

shown on Figures 2-3, 2-4, and 2-5. Figure 2-7 depicts a typical double-shell tank. Table 
2-4 shows tank status in the PUREX Plant Aggregate Area Tanlc Farms. More details 
eoneeming the individual taHk farms &fC discussed in the following sections. 

AH of the taHks nnd 'f'Mllts withift the 241 A TMk Farm, the 241 AX TMk Farm, and 
the 241 C TMk Farm wi:1:1 be addressed by the siBgle shell taHk elosure progmm. The 
stmeture nnd the related eontamination in the taHk farm wi:1:1 be described in this fef)Oft, but 
in•1estigation nnd remediation stmtegies will be defeff0d to the single shell taHk elosure 
progmm. The deuele shell tanks &fC still aetive nnd Me discussed in the PUREX Pl&nt 
AggFegate A.re& Management Study due to their location within the confines of the PUREX 
Plant Aggregate .A.re& nnd due to their in'lohemeet with other faei-1:ities, which Me ptttt of 
this study. 

The waste contained in the tanlcs can occur in three forms: sludge, salt cake, or liquid. 
Sludge is composed primarily of insoluble metal hydroxides and hydrated oxides that 
precipitated from neutralized high-level waste solutions. Salt cake is composed primarily of 
crystallized nitrate salts (particularly sodium nitrate), the majority being produced by waste 
concentration operations. The liquid wastes are aqueous solutions rich in sodium hydroxide 
and sodium aluminate, as well as sodium nitrate. Liquid waste can be present as supernatant 
or interstitial fluid. 
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lBitittl st:aeilinltioft imetim smeilinltioe., &Rtl imefim isel&tiee: hlPIC BCeft pet'ff)fffled Oft 
the taftlcs to vaeyillg degt'Oes, as listed ill the illt:lividttal tllftk deseriptiofts. Prior to closure of 
the taftlcs, they must ulldcrgo a Sl)eeifie seqaeRCe ef C'ICRts. The first stqJ (iftitiftl 
~B, alse eaJleEl primBfY stabilimtioft) is the remo·1al of all free stllftdiRg JiEtaid 
withill the tank (i. c., all liquid Oft top of the sludge llftd/or salt ~. The second steJJ is 
interim slaeilimtioft where B:11 of the liquid, botfl. imcrstitial aftd free Sfflfl<Hflg, is rem01t•ed 
threugh use of a salt weH aftd a jet pump. A salt weH is a slotted riser pipe inserted into the 
salt cake of a taftk aftd iRto which a pafflfl is placed. A taftk is eonsidefed interim smeiliz.ed 
if it eontaills less thllft 189,000 L (50,000 gal) of dm:ieable intcrstitia-l liquid llftd less thllft 
19,000 L (S, 000 gal) of stlf)Cffllltllft JiEtuid (Hanlon 1992). The thiro step is the interim 
isolation ef the taftk ey sealing B:11 accesses to the tllftk that ue not fCfltlired for loftg term 
surYeillanee. After B:11 of these steps have eee& taken, the tank is ready for the final proeess 
of closure. Tllftks ere classified as "Assumed Lealrers" if it CllBftOt ee detCffftiRed with 99 % 
eonfideRCe that the tllftk is seund. 

2.3.2.1 241 A Tank Fal"IB. The 241 A Tllllk Fllfftl eoftsists of sHf eurietl single sheH taftlcs 
that eontaill fflHfed waste. It is located &fJP:ffl'8ftl&tely 396 m (1,300 ft) nofthe&st of the 202 
A Buildfflg, tii.reetly seuth of the 241 AX Tllllk Fllfffl. The sutfaee elC'+•atioft of the tllftk fllfffl 
is &f)l)f0'8ftlately 210 m (689 ft) abo11e mean sea le\•el (msl), aftd the depth to groundwater 
eelow the tllftk fllfffl is &fJJ:lfO,clmatcly 87 m (287 ft) (WHC 1991a). 
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The t&eks were plneea ie serviee tluring the mi<I 1950's aetl were retiree ie the eMly 
1910's ef 1980's. Figure 2 1 shows the indiYi<luel t&eks iB the 241 A. Tufik FaflB aetl theif 
Of)t)mtieeel histery. They &re eumeeretl 241 A 101 through 241 A 106. All ef the t&eks are 
euffCetly iefteth•e aetl eaeh hfts uetlergollC ieitiel st&eittz:&tiee aetl hfts ft st&ttls of either p&rtiel 
ieterim isel&tiee or ieterim isol&tiee. (WHC 1991ft). 

CuffCetly, the eetire t&elc fllffll, ieelutlieg tlr,e£Siee. be:,res 241 A 151, 241 l• .. 152, 
241 A A, aetl 241 A B, aetl e&teh t&elc 241 A 350, is suff0uetlea ey ft eh&ie 1-iBk fellCe, 
teppea with three stmetls of ellf'8etl wife. The t&elc faml is e01,eretl with gt'ft'tel. Surfaee 
eoetamie&tie11 pl&e&f<ls &ro plaeetl on the chain 1-iBk feeee. 

The t&eks &re e&rbee steel lieea, with ft reinforeea eoeerete shell, tleme, aetl eftse, less 
th&B 1 m (2 ft) thiek. They &re 14 m (45 ft) high with ft 23 m (75 ft) tli&meter aetl hft',e ft 
eapaeity of 3,185,000 L (1,000,000 gel). The dome is genemlly leeatea 2 m (1 ft) eelew 
gmtle, aetl the bettem of the t&eks &re 15 m (50 ft) eelew gmtle. The t&flks &re fourth 
gCllCmtiee ie tlesige. This means they h&Ye ft ieere&sea epemtieg tlepth to 9 m (31 ft) aetl a 
flat bettem eomp&retl te preYieus gellCmtiees which h&tl less epemtieg depth aetl ft tlishea 
bettem. The t&eks are suff0uetlea ey mdiatiea menitefieg wells. 

The t&nk fllffll was eoestruetea te reeei'le high le7t•el, self beilieg wftste from the 
PUREX pluteeium reeo•;ery process. The three major types of wastes eoete:ifletl in: the t&elc 
fllffll &re alumieum el&Eltliag waste, efgB:llie wash waste, aetl PUREX aei<I waste. LessCf 
EfUB:litities of ~Yeml othCf types of wftste were else tlepesitea iR the t&elc fe:lm. These 
ieelutle wftste fmetienimtiee wftste, iee e:,rehtmge waste, sluiein:g waste, aetl wftste gellCfatea 
ey the wftste sol:itli:fieatiee. pfflgmm, such as eY&pefatef bettems (WHC 19918:). 1ft ftdditiee., 
the ¥~ ftiein. tile 241 A laftlEs are eemeieeEl with those ff0ffl the 241 AZ tanks OB6 .· - · 

.preeessed ie the 241 AX152DS Diz;eftCf Slfttiell &fttl the 241 AX 155 Di'lCfSff>ll BM . . The 
resulte:ftt eefttleasate is feUtea te the 216 A 8 Crie aetl the 216 A 24 Crie, or retufllCtl te 
241 A Of 241 AX t&eks (WHC 199lft). 

Te:ele 2 4 pffl•,i<les ft tleseriptiee. of the t&elc fe:lms iR the PUREX Plaet Aggregate Area 
B:ftd the :r;olume of tet&l wftste aetl <Hll.ffl&ele wftste present in eaeh te:nk. Se>,eml dry wells 
withie the t&elc fe:ml are used te moniter the soil for r&tliee:etr,ity, B:ftd serve ftS OllC fofffl of 
leak tleteeti011. 1B. &tltlitiee, gfeUetlwatef m.ellitering wells &f0uetl the 241 A Tufik FaflB aetl 
othCf PUREX Ple:et Aggregate Area t&elc farms &re else used te · m.elliter suesurfe:ee 
eoetlitiees. 

The foUewieg seetiees describe iB gf0&tef dete:il the leeati011 of the waste mB:ftagemeat 
units, ft tleseriptiee. of the waste mB:fte:gemeet ueit itself, the dumtiee of opemtiee, aetl 
infofffHttion eoneeminl' the wa!.f:e 1vne~ l'0eei•JeEt 
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2.3.2.1.1 241 iA,.. 101 Single Shell Tank. The 241 A 101 SiBgle Shell ThBk is the 
southwestem most t8:flk ifl the 241 A Taftlc Fftffli. This tank is Sttffl)Un:ded by thirteee: aetwe 
mdifttioe: moe:itori.ftg wells. The t8:flk is also equipped with automfttie tefflf)eftlture see:sors 
an:d fttt' lift cireulato:FS 

The t8:flk is classified as ftft iBactwe waste mftftagemee:t ue:it. It operated from 
Ja:e:uary 24, 1956 ue:til Nffircmber 21, 1980. The t8:flk recei·1ed PUREX Cftfl'>Oftftte wash 
waste; PUREX org8flie wash waste; PUREX high J:e,.•el waste; B Plae:t high level waste 
(waste fmetioe:iz:atioe.); an:d supemataBt eoe:taifliBg B P1ftftt high J:e,1el waste, PURBX high 
lCY1el waste, double sheH slurry feed, an:d cofflf)~ an:d e:oe: eofflf)le,fed waste from the 241 
A 241 AX 241 BX. an:d 241 SX Taftlc Fftfflis (WHC 1991ft). 

The Tank FaFl'lt 8ttr,ieilltmee tmd "Rmte SfflfUS Repen fer December 1991 (Httnloe: 
1992) ifldieates that the t8:flk coe:tfties 3,596,000 L (950,000 gal) of salt cake an:d 11,350 L 
(3,000 gal) of sludge. This taBk is eoasidefed "souBEl" ftftd is partially iflterim isolated. This 
t8:flk has a potee:tial for hydrogee: or flftmmaele gas accumulatioe: aoo•.·e its flammaeility 
liffl#:-

2.3.2.1.2 241 }.· 102 _Single Shell Tank. The 241 A 102 Siflgle Shell Taftlc is directly 
to the east of the 241 A 101 Siflgle Shell Taftlc ifl the 241 A Taftlc Fftffli. This t8:flk is 
suffOun:ded by sevee: actP1e radifttioe: IBOoitoriBg wells. The t8:flk is also equipped with 
automfttie tCfflf)eftlture seasors, fttt' lift eireulfttors, ftftd automfttie liquid level gage, ftftd a 
mdiatioe: deteetioe: ~suremee:t system. bee:eath the taflk. The mdiatioe: deteetioe: system 
coe:sists of a tube that me:s befl:Cftth the t8:flk ·through which a mdiatioe: monitor Cftft be 
lowered. 

The t8:flk is classif'ted as ftft iBactwe waste mftftagemee:t ue:it. It operated from 
March 22, 1956 ue:til Nffirem.ber 21, 1980. The t8:flk recei11ed PUREX Cftfl'>Oft&te wash 
waste; PUREX high lCYel waste; B Plftftt high level waste (waste fmetioe:iz:atioe.); an:d 
supemata-Bt eoe:taifliBg PURBX high le"t'el waste, B P1ftftt high le"t'el waste, PUREX sludge 
supemfttftftt, CYl&J)Offttor waste, COIBf)~ waste, an:d double shell t8:flk slurry feed from the 
241 A. 241 1\X. 241 A¥. an:d 241 SX Taftlc F&fflis (WHC 1991ft). 

The Ttmk FaFl'lt 8ttrveilltmee tmd ~te Sffltll:J Repen fer December 1991 (Hftftloe: 
1992) ifldieates that the t8:flk eoe:tfties 83,2'70 L (22,000 gal) of salt cake, 15,140 L (4,000 
gal) of supemate, ftftd 56,115 L (15,000 gal) of sludge. This tftftk is eoasidered "sound" afld 
is Bfll'tiaHv iftterim isolated. 

2.3.2.1.3 24114. 103 Single Shell Tank. The 241 A 103 SiBgle Shell ThBk is the 
eastem most t8:flk layiBg directly to the east of the 241 A 102 Single Shell Taftlc. This t8:flk 
is suffOuaded by eight actF1e mdiatioe monitoring wells. The t8:flk is also equipped with 
e.utomfttie temBeffttltre seesors. e.-ir lift eireule.mrs. 8:Bd 8:B e.uteme.tie Heuid le"t'el ee.ee. 
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1 The taBk is classified e:s 8:ft ifte:etwe we:ste mftfte:gemOBt uB::it. It opemted from Me.-y 17, 
2 1956 until ,i\egust .14, 1980. The taBk i:eeeh•ed PUREX earboae:te we:sh we:ste; PUREX 
3 orge:me we:sh we:ste; PUREX high leYel we:ste; B Plftftt high le¥el we:ste (we:ste 
4 fmetiofti28:tiea); 8:ftd we:ste fmetieftiattioa ioa ~ehftftge we:ste; 8:ftd Sttf)Offle:t8:ftt eoftte:ttlttlg 
5 B Plftftt high le-1el we:ste, we:ste fmetieftiattioa ioa ~hftftge we:ste, PUREX high lO"t•el we:ste, 
6 PUREX sludge SHf)Offte:taftt, 07;apef&tof waste, cofflf)le:x:ed waste, 8:ftd double slurry feed from 
7 the 241 A, 241 AX, 241 BY, .ftfl:d 241 C Tuok FIH'fB:s 8:ftd 244 AR 8:ftd 244 CR Vfltlks (WHC 
8 19918:). 
9 

10 The Tsnk Fafflt Sttr,ieilltmce fJnti "Rffite 8ffltus Repen J~r December 1991 (Hftftloa 
11 1992) iftdiee:tes the:t the taBk eoftte:ifls 15,120 L (4,000 ge:l) of Sttf)Offle:te 8:ftd 1,383,480 L 
12 (366,000 ge:l) of sludge. This taelc is considered 8:ft "assumed lealref" 8:ftd is iBterim isolated. 
13 

i'14 2.3.2.1.4 241 A 184 SiBgle Shell Tank. The 241 A 104 Single Shell Tuok is the 
15 aorthwestem most taelc layfflg directly to the aofth of the 241 A 101 Single Shell Tuek. This 
16 taBk is suffOttftded by se·10B e:etr1e mdie:tioa moHitori:ftg wells. The taBk is e:lso equif>f>ed 
17 with fltltome:tie teffll)Omture sOBsors, e:i:F lift cifCul:e:tofs, 8:ftd 8:ft fltltome:tie liquitl leYel ge:ge. 
18 

0 19 The taelc is cla_ssified as 8:ft iftaeti.¥e waste mftfl:e:gement uB::it. It Of)emted from 1958 
r-,20 until 1975. The taBk reeewed PUREX ce:roooe:te we:sh we:ste; PUREX orgftftie we:sh waste; 

21 PUREX high le¥el waste; B Pl8:ftt high leYel (we:ste fmetieftimtioft) 8:ftd ioa ~ehftftge waste; 
22 8:ftd stlf)Offt8:tant eont&itliBg PUREX sludge Sttf)Offle:t8:ftt from the 241 A. Tuok Fe:mt 8:ftd the 

...023 244 AR Vault (WHC 1991a). 
24 
25 The Tank Fafflt SttP,'eilltmcc fJnti · ~wte· Statua Repen J~r Decemher 1991 (Hftftloa 

- 26 1992) ifttiiee:tes the:t the taBk eoftte:ifls 105,840 L (28,000 ge:l) of sludge. This taelc is 
27 eoasitlered 8:ft "e:ssumed lealref" 8:ftd is iftterim isole:ted. 
28 

~ 29 2.3.2.1.5 241 A 185 Single Shell Tank. The 241 A 105 Siftgle Shell Tuok is ee:st of 
30 the 241 A 104 Siftgle Shell Tuok. This taBk is suffOuftded by seYOB e:eti·1e mdie:tioa 
31 moftitoring wells. The taBk is e:lso equif)f)ed with fltltome:tie telBf)Offlftlre seasofs, e:i:F lift 
32 cifeule:tofs, ftfl:d 8:ft automatic liquitl le¥el ge:ge. 
33 
34 The taBk is ele:ssified e:s 8:ft ifte:etwe we:ste mftfte:gement uB::it. It opemted from 1962 
35 until 1971. The taBk received PUREX iftorgftftie wash we:ste 8:ftd supeme:te:nt eontaiftiftg 
36 PUREX high 1071el waste from the 241 A Taak Fe:mt (WHC 1991a). 
37 
38 The Tank Fafflt SttP,"eilltmcc fJnti ~ Stetus Repen fer Decemher 1991 (Hftftloa 
39 1992) iftdiee:tes the:t the taBk eoftte:ifls 71,820 L (19,000 ge:l) of sludge. The taBk has a high 
40 hee:t loe:d of 50,000 Btu/h. This taBk is eoasitlered 8:ft "e:ssumed lealref" 8:ftd is interim 
41 isole:ted. 
42 
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2.3.2.1.6 241 l"' 196 Siegle Shell TaBk. The 241 A 106 SiBgle Shell Ta:flk is the 
B.oftheastem most t&nk lyiBg east of the 241 A 105 Single Shell Tunk. This tank is 
suffOOftded by eight &eti't•e mdi:&tion moBitoring wells. The t&nk is also equif)ped with 
ftl:ttom&tie tempet'fttltre seB.sors. air lift eireulators. e:Bd ftft ftl:ttem&tie ffltliid le·;el gage. 

The t&nk is ele:ssified e.s ftft ine.etive waste mftftagemeB.t uftit. It opemted from 1957 
until August 14, 1980. The taflk reeeYt'ed PUREX orgftftie e:Bd iBorgftftie we.sh we.ste; 
PUREX etll"boB.e.te wash waste; PUREX high le¥el waste; B Plftftt high le•;el waste; e:Bd 
sttpeme.tant contaiBing PURBX high le¥el waste, B Plftftt high le\•el waste, e:Bd comp~ 
coneeB.tmte from the 241 A Tul1k Fftiffl. 244 AR Vftl:tlt. e:Bd the B 302 Tuftks <WHC 1991&). 

The Tank Farm Sttnieil-ltmee fHtd Waste Staffi3 Repert f<J,= Deeembe,= 1991 (HO:fHOB. 
1992) iftdiee.tes that the tank eonte:ifts 472,500 L (125,000 gill) of sludge. The tank is 
eonsidered. "souna" ftHa is interim isolated. 

2.3.2.2 241 A..~ TeBk Ferm. The 241 AN Tuek F8:Iffl consists of SC't'en buried double shell 
steel t&nks the.t eoBt&iB mflfCd wastes. The t&nk farm is l6Cftted immedie.tely B.Orth of the AZ 
Tuek Fami e:Bd is &flf)ro:Kime.tely 100 m (328 ft) southeast of the 241 C Tank Fami. The 
surface eleYe.tioB. of the t&nk fftiffl is awroKi1nately 197 m (645 ft) above msl, e:Bd the deflth 
to grouBdwe.ter below the tftBk fftiffl is 74 m (243 ft). 

The t&nks were placed in Ser't'iee iB 1981 aBd are still active. Figure 2 1 shows the 
in<iiYidual t&nks in the 241 AN Te:nk Fftffll e:Bd their opemtional mstery. They 8:fe numbered 
241 AN 101 through 241 AN 107. The se·;en. 241 AN tafllcs e:re essentiaRy identical iB 
desigs mreef)t for t&nk 241 AN 101, whieh has two e:dditioB.al eoB.erete pits, e:Bd tank 241 
AN 107, whieh has 21 airlift circulator assemblies installed iB the tank. The 241 AN Tank 
'PAf'R'I P.Anqiqh nf· 

• 

• 

• 

• 

• 

• 

SEYt1en 3.78 miR-ioB. liter (1.0 miR-ioB. gill) double shell t&nks 

Assoeie.ted primary t&nk (eefttml) fltltBfl pits, e:r.ffllltts putBfl pits, e:Bd leak 
deteetioB. well putBfl pits 

Two val1t1e pits 

Raw we.ter sen•iee e:Bd flush pit 

241 AN 271 IBstftlmeB.t BuildiBg 

241 AN 701 Cofflf)ressor Building. 
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The double shell tanks are fabricated as three eoneefttri.e t&nks. The free stftftdiBg 
primary te.ftk eontaies the waste material. The primary taftk is eomprised of e&rbon steel 23 
m (75 ft) in di&meter and 14 m (45 ft) high at the domed eenter. The mB:XHfflim e&paeity is 
4,309,200 L (1.14 million gal). The primary te.ftk rests ttpon a 20 em (8 in.) layer of 
insulating eonerete, wh.ieh preteets the stmetttml eonerete fottndfttion from ~essiYe 
temperature dttriBg &nnee:lmg. The seeondary te.ftk, 2 m (5 ft) lMger in diameter than the 
primary te.ftk, efefttes a sttffl)tlnamg spaee e&lled the annttltts. The eompletely enelosed 
&ftfttlttts setYes as the eontaining b8::f'rieF for primary tank lee:ks, th.tts JH'tY1enting ttneontfoHetl 
release of mdionttelides to the e1tYironment. The &ftfttlttts is 11entilftted and eoftstftfl:tly 
moftitored for 01,·idenee of primary te.ftk l.ealEage. The &ftfttlttts is eEltliwed with. a eontinttous 
e:if monitor wh.ieh is read dfti:1:y and eleetfome leek deteetors oft the bottom of the tank 
&ftfttlttts. The thifd tank is e. eofterete shell enelosiBg the prima:ry 8:ft6 seeondary te.ftks . The 
eofterete sheH rests Oft e. eofterete fouftdfttioft 27 m (89 ft) in diftffleter. The fottftdfttioft 
eoftta:ins c1mie. slots for the remo1t1al of any liqttid th.at might leak from the seeoftda:ry te.ftk. 
Aey liqttid the.t re&ehes the fottndfttioft will dmin through the slots to e. leek deteetioft weH. 

The 241 AN Te.nk Fa-rm is used to store PUREX gefl:Cf&teEl, low heat we.stes which 
inelttdes double shell slttrry feed, deeladding waste, orgame wash waste, eell drainage, 
labomtory waste, and salt well liquors pttmped from siftgle shell taftks. Te.hie 2 4 pl'0"1ides e. 
summary of the total we.ste, dmine.ble we.ste, flamme.ble gas generatioft, &ftd integrity of each 
te.ftk. The ma-jority of we.ste stored in the te.ftk fa-rm is Slif)Cfftftte.ftt liquid. OBC ~eptio1t is 
double sheH te.ftk 241 AN 103, wh.ieh eonte.ifts mostly double sheH slttrry feed. Figure 2 7 is 
e. sehemfttie of e. typical double shell te.ftk. 

Se11eml dfy weHs within the te.ftk ftum are ttsed to moftitor the soil for mdio&eti11ity, 
and serye as one fofffl of leak deteetio1t. le. additioft, grouftdy,•ftter moftitoring wells arottftd 
the 241 A, AN, AP, AW, AX, .ltiY, and AZ Te.nk Farms are e.lso ttsed to moftitor 
sttbsttffaee eoftditiofts. 

AH of the taftks withiB. the 241 AN T&ftk Fa-rm are etiuiwed with leak detection 
systems. These systems inelttde H:Htomfttie and mH:fttle.l liquid le'lel t&pes iB the prima:ry te.nlc 
&ftd &nnliltts; three sets of 17 point eoftdtteti'lity probes iB the &ftfttlttts; an &ftfttlttts eMH:Hst 
mdifttioft monitofiBg system; and weight faetor, speeifte gffl'lity, and mdifttioft monitofiftg 
iftstmmentfttion iB the leak deteetion pit. Annttltts riser aeeess is e.lso &11aile.ble for 
. . . h b lie l:ft"1estige.ti:'1e p~s or swe. se.mp g-

2.3 .2.2. l 241 .".t.~ 101 Deuble Shell Tank. The 241 AN 101 Double SheH T&ftk is 
the sooth.eastern most tank Be&f C&flton A·1entte. The tank stMted opet'&ftftg iB September 
1981 and is ettffCBtly e.eti'le. The ttftit reeer1es 100/300 Area ettstomer waste, salt well 
lieHAf'. &Rd dil1:1te n0ne0mele1Eed wa~. 
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The Tank Farm Sunieilltmee end ffli3te Slatus RepeFt fer December 1991 (H&Bloe. 
1992) iBdieates that the tMk eonta:ifls 2,275,032 L (601,000 gal) of SUJ)Cm&tant liftttid. The 
t88k is eoe.sidered sountl. 

2.3.2.2.2 2411~'1\J 102 Deuble Shell Tank. The 241 AN 102 Douhle Sb.ell Tuek is 
west of the 241 AN 101 Double Sb.ell Tftftk. 

The t8fik sttuted opemting ie. September 1981 8flti is currently aeti-Ye. The ue.it reeewes 
dilute 8flti coe.eentmted COIBI)le3Eftftt waste. 

The Tonk Farm Sttnieilltmee tmd: 'Kwte Status RepeFt fer December 1991 (Hllftlon 
1992) iBdieates that the t8fik conta:ifls 3,798,900 L (1,005 ,000 gal) of supem&t&e.t liftttid 8flti 
3,798,900L (89,000 gal) of sludge. The tank is considered sountl. 

2.3.l.l.3 241 1f. ..... 'I\J 103 Dauhle Shell Tank. The 241 AN 103 DOtt8le Shell Th1lk is 
west of the 241 AN 102 Double Sb.ell Tuek. 

The t8fik stlnteEI opemting ie. Septeffl9ef 1981 8flti is curree.tl-y aern•e. The ue.it reeeiz1es 
salt well liftttof &e.d dilute ~ftCOIBf)~ waste. 

The Tonk Farm Sttnieilltmee tWi ~ 8ffltl:t5 RepeFt JYJr December 1991 (Hllftloe. 
1992) ie.diefttes that the t8fik eonta:ifls 52,920 L (14,000 gal) of suf)efft&tant liftttid 8flti 
3,541,860 L (937,000 gal) of double sb.el:l shift)' feed. The t8fik is coe.sidered sound; 
howe\1ef' the tank has ft l)Otential fof hydrogen Of flammable gas aecumul&tioe. abtY,e its 
tl81Bftlability limit of 111°c (350°F) (DOB 1980). 

2.3.2.2.4 241 1~'1\J 104 Deuble Shell Tank. The 241 AN 104 Dotthle Sb.ell Tftftk is 
e.ofth of the 241 AN 101 Double Sb.ell Tftflk just west of Cae.toe. A11ee.tte. The t8fik staffed 
opemting ie. Septeffl9ef 1981 8flti is eurree.tly aeti·1e. The ue.it reeeiz1es dilute e.oneofflf)l~ 
waste 8flti double shell shift)' feed. 

The Tank Farm Stt~l-lanee tWi 'Kwte Sffltl:t5 RepeFt fer December 1991 (H&Bloe. 
1992) ie.die&tes that the t8fik coe.taiBs 3,024,000 L (800,000 gal) of supem&t&e.t liftttid 8Btl 
997,920 L (264,000 gal) of sludge. The t8fik is considered sountl; howe>1er, the t8fik has a 
l)Otential for hydrogee. Of flammable gas aeeumul&tioe. abo1t1e its flammability limit of 177°C 
(350°F) (DOE 1980). 

2.3.2.2.S 241 AN tOS Deuhle Shell Tank. The 241 AN 105 Double Shell t8fik is 
west of the 241 AN 104 Double SheH Tuek &e.d e.ofth of the 241 AN 102 Douhle Sb.ell Tuek. 
The t88k sta:l'ted opemtie.g ie. Septeffl9ef 1981 8flti is eurree.tly aethe. The ue.it reeei'les 
dilute e.oncofflf)~ waste 8flti double sheH shift)' feed. 
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The Tank Fafflf Su,veillenee tJNi 'Rmte Slams Rep011 fe,= Deeembe,= 1991 (HS:Blon 
1992) ilid:ie&f:es th.lit the taek eoftta:ins 4,263,840 L (1,128,000 gal) of supet'ftfffifflt 1:iqttid. 
The taek is eonsidered Sfflind; however, the taek has a potential fol' ltyarogen Of flammable 
gas aee1:1mttllltieft &ho11e its flammabiJ:ity 1:imit of 177°C (350°F) (DOB 1980). 

.2.3 . .2 . .2.6 .241 AN 186 Double Shell Tank. The 241 AN 106 Dottble Shell Tu8k is 
west of the 241 AN 105 Do1:1ble Shell Tu8k and north of the 241 AN 103 Do1:1ble Shell Tunk. 
The tank started OJ)Cffttieg iii September 1981 and is cttffefttly aeti'le. The tteit reeer1es 
dilttte and eofteentmtea phosphate waste from the 100 N Area. 

The Th1tk Fafflf Su,veil-1:ance tJNi 'Rwte Slams Rep011 fa,= Decembe,= 1991 (Hanlon 
1992) iRdieates that the tank eontains 3,180,000 L ( 1,000,000 gal) of Sttf)Cfftata-nt li(lttid and 
64,260 L (17,000 gal) of sll:ldge. The taek is considered sound. 

.2.3 . .2 . .2.7 .241 AN 187 Double Shell Tank. The 241 AN 101 Double Shell Tu8k is 
north of the 241 AN 106 Double Shell Tunk. The tank started Of)0fflting iii September 1981 
ftftd is ettffeftt-ly aeti'le. The 1:1eit reeer1es dill:lte and eoneefttmtetl comple,c:ftftt wastes. 

The Tank Fafflf Su,veil-1:ance tJNi 'Rwte SlaHtS RepeFt fe,= Decembe,= 1991 (Hanlon 
1992) iRdieates that the taek coftta:ins 3,556,980 L ( 941,000 gal) of sttpematant li<tttid and 
506,520 L (134,000 gal) of sll:ldge. The taek is considered soond. 

.2.3 • .2.3 .241 AP Tank Farm. · The 241 AP Tu8k FanB consists of eight b1:1ried dooble shell 
steel tanks. The taek ftum is Joeated jest east of the GTF, iii the center of the 4th: Street 
Leef). The s1:1ffaee eleY&tien of the taek ftum is awroKimately 207 m (679 ft) ab<we msl, 
ftftd the depth to gro1:1ndwater below the taek fftfffl is 84 m (274 ft). 

The taeks were placed in service iii 1986 and are still aeti-1e. Figure 2 1 shews the 
individ1:1al taeks in the 241 AW Tu8k Farm ftftd their Of)Cffttie11al history. They are 
ftl:lmbered 241 AP 101 thfol:lgh 241 AP 108. The taek fflfffl ce11sists of: 

• 

• 

• 

• 

• 

Eight 3.18 miHie11 L (1.0 miHieft gal) dooble shell taeks 

Associated primary taek (eentml) pttfflf) pits, ftftftllll:ls f)l:lfflf) pits, and leak 
detection well pttfflf) pits 

241 AP Val!1e Pit 

Two Yeftt pits 

Raw water service and tll:lsh pit 
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Ammhts &haust St&tioe. Building 

241 AP 271 ln:strumoot Buildieg 

241 AP 701 Coffll'reSSOf Buildieg. 

The double shell taflks are f&brieated as three coe.cee.trie tftflks. The free stftftdie.g 
primary tank eoe.tains the waste material. 'The primary tank is comprised of earboe. steel 23 
m (75 ft) ie. diameter ftftd 14 m (45 ft) high at the domed eee.ter. The maximum CftJ)&eity is 
4,309,200 L (1.14 mi:llioe. gel). The primflij' tank rests upee. a 20 em (8 iB.) lttyer of 
iBsultltiBg coe.crete which pretects the structural coe.crete found&tioe. from aeessi.11e 
tempemtufe during ane.ealing. The seeoe.dary tftftk, 2 m (5 ft) larger ie. diameter th.ftft the 
primary tftftk, ereates a suffOue.die.g spaee ewled the ftftftulus. The completely ee.closed 
ftftffllttts SCf\'es as the eofttftie.ie.g bftffier for primflij' tftftk leaks, th.us prevootie.g ue.coe.trolled 
release of mdioe.uclides to the CB.Yiroe.meet. The ftftftuhts is ·1ootiltlted ftftd coe.stftfttly 
moe.itored for e¥idee.ce of primflij' tank leakage. 'The th.ire tftftk is a eoe.crete sh.ell ooclosie.g 
the primary ftftd seeoe.d&ry t.e:eks. The eoe.crete shell rests on a coe.crete foundation 27 m (89 
ft) ie. di&meter. The found&tion contftie.s Elmin slots for the remo·1al of &ny liquid th.at might 
leak from the secondary tank. ANj liquid that feftCh.es the foundation will Elmin through the 
slots to a leak detcetio& well. 

The 241 AP Tank F81ffl is used to store PUREX generated, lew h.eftt wastes which 
ilichtdes double shell Stttftj' feed, decltlddie.g waste, org&e.ic wash waste, cell dminage, 
~ w~~~e, .wl ~ w,eD -~ pumped frem sie.gle_ shell tftflks. Table 2 4 pro•l-iees a 
summary of the total waste, dminable waste, fl&mm&ble g&s genemtion, ftftd integrity of each 
tftftk. The waste stored ie. the tftftk f8ftft is supemfttftftt liquid. Figure 2 5 is ft schematic of ft 
typical double shell tftftk. 

Seveml dry wells withiB the tftftk farm are used to moe.itor the soil for mdioaetivity, 
ftftd serYe as one form of leak detcetion. In addition, gft)Undwater moe.itorie.g wells around 
the 241 A, AN, AP, AW, AX, AY, ftftd Ah Tank Fanns &re also used to moe.itor 
subsurface eonditioe.s. 

All of the taBks withiB the 241 AP Tank FMffl are equipped with leak detection 
systems. These systems ie.chtde automatic and mftftUal liquid le"f•el tapes ie. the primary tftftk 
and ~hts; tmee sets of 17 peie.t eondueti-lity proees ie. the ftftffllttts; ftft ftftffllttts trutaust 
mdifttion monitoriBg system; ftftd weight factor, specifie gm'lity, ftftd mdifttion moe.itoring 
ie.strumefttfttio11 ie. the leak detectio11 pit. Afle.ulus riser access is also azt•ail&ble for 
ilwestigati-1e photos or swab S8:1Bplie.g. 
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2.3.2.3.1 241 AP 101 D9Bhle Shell Tank. The 241 AP 101 Double Shell TuBk is the 
nofthwestem taBk just south of 4th Stfeet. The taBk smrted Of)efftti.Bg in October 1986 ftfl:d is 
currently &eti¥e. The unit receh•es PUREX ammofl:Hl scrubber feed waste. 

The Tank Fa,m ~rw:illance and ~te Sttloo Rep0Ft J'"tJr December 1991 (IIftfl:1:on 
1992) intliefttcs thftt the tftflk cont&ifts 4,070,107 L ( 1,062,000 gal) of supemfttftfl:t liquid. 
The taBk is considered souftEI. 

2.3.2.3.2 241 AP 102 Deuble Shell Tank. The 241 AP 102 Double Shell Tuek is 
east of the 241 AP 101 Double Shell Tank. The tank started operating in October 1986 ftfl:d 
is cuffCfttly acti't'e. The unit is the GTF feed tftflk. Initially, waste tme.sfeffed to this unit 
wi:H he dilute ooncomp~ customer waste. 

The Tank Fa,m ~n>eillance and "Kwste Sttloo Rep0Ft J'"tJr December 1991 (HftBloo 
1992) indicates that the tftflk coftt&ifts 503,460 L (133,000 gal) of supemfttftfl:t liquid. The 
tank is considefed souftEI. 

2.3.2.3.3 241 AP 103 D9Bhle Shell Tank. The 241 AP 103 Double Shell Tuek is 
south of the 241 AP 101 Double Shell Tank. The tank started operatiftg in October 1986 ftfl:d 
is currently &ctwe. The unit reee¥1es PUREX ammonia scrubber feed waste. 

The Tank Fa,m ~n>eilltmee and "Kwste Sttloo Rep0Ft fer December 1991 (Hftfl:1:on 
1992) iftdieates thftt the tftflk cofttftifts .4,296,442 L (1,135,000 gal) of supemfttftfl:t liquid. The 
tftflk is considered souftEI. 

2.3.2.3.4 241 AP 104 Deuble Shell Tank. The 241 AP 104 Double Shell Tuek is 
east of the 241 AP 103 Douele Shell Tuek. The taBk stfffled Ol)Cratiftg in October 1986 ftfl:d 
is cuffefttly actwe. The unit is designated as ft Grout Feed Tonk. The unit reeei>,es dihlte 
ooneomple,rea waste. 

The Tank Fa,m ~rw:ill<mce and "Kwste Sttloo Rep0Ft J'"tJr December 1991 (HftllleB 
1992) iftdieates that the taBk eoftt&ifts 75,708 L (20,000 gal) of supemfttftfl:t liquid. The tftflk 
is eonsitlered souftEI. 

2.3.2.3.5 241 AP 105 Deuble Shell Tank. The 241 AP 105 Double Shell T&ftk is 
south of the 241 AP 103 Double Shell T&ftk. The tftflk stftfted Of)efftti.Bg in October 1986 &ftEl 
is euffefttly aetit,e. The unit reeei¥es double shell slun:y feed. 

The Tstk Fa,m ~p,reillance and ~te Sttloo Rep0Ft J'"tJr December 1991 (Hftfl:1:on 
1992) intliefttcs that the taBk coftt&ifts 3,122,965 L (825,000 gal) of supemfttftftt liquid. The 
tank is coesidefed souftEI. 
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2.3.l.3., 141 AP 19' D8Uhlc Shell Tank. The 241 AP 106 Double Shell Tuek is 
east of the 241 AP 105 Dettble Shell Tutlk. The tank started O):)effltmg in Octobef 1986 8:B:d 
is euffently aeti·1e. The uBit reeewes neu~ed elttddiftg remo·1al we:ste. 

The Fenk Famt Stt,veil-lance and ~wte Status Rcpen far December 1991 (Hft:B:loa. 
1992) iediee:tes the:t the te:ek eoB.te:iB.s 4,288, 872 L ( 1, 133,000 gal) of SUf)effle:tft:B:t liquid. The 
tank is eoa.siElereEI sound. 

2.3.2.3.7 241 AP 187 D8Uhle Shell Tank. The 241 AP 107 Double Shell T8:B:k is 
south of the 241 AP 105 Double Shel:l Tuek. The tank started opemting iB Oetober 1986 and 
is euffently e:etPt•e. The unit reeewes Elilute, B.OR eomple,rea we:ste. 

The Tank Famt Stt,veillenee and Weate Status Rcpen fer December 1991 (H8:ftloR 
1992) i:Bdiee:tes the:t the te:ek eoRte:ies 4,258,588 L (1,125,000 ge:l) of SUf)effle:tft:B:t liquid. 
The te:ek is eoa.sidered sotmd. 

2.3.2.3.8 241 AP 108 D8Uhlc Shell Tank. The 241 AP 108 Double Shell Tuek is 
east of the 241 AP 107 Double Shell TO:Rk:. The te:ek started opemtiftg in Oetober 1986 and 
is eu£rently aetPt·e. The unit reeeit1es Elilute, B.OR eomple,recl waste. 

The Tank Famt Sttnieillalwe and ~wste Stal"8 Repen far December 1991 (H8:ftloa. 
1992) iB.diee:tes the:t the te:ek eoB.tains 3,346,304 L (884,000 ge:l) of supeme:tft:B:t liquid. The 
te:ek is eoRsiElereEI souREI. 

2.3.2.4 2411• ... w Tank FanB. The 241 AW Tut1k Ftlffll eoRsists of six buried Elouble shell 
steel te:eks. It is loee:ted just west of the 241 AP TO:Rk: F&fffl and south of 4th Street. The 
surfaee eleve:tioa. of the te:ek ftlffll is spprexime:tely 212 m (695 ft) ftbot1e msl, e:nEl the Elepth 
to gt'OUREiwe:ter below the te:ek farm is 84 m (274 ft). 

The te:eks were plaeed iB set"Yiee iB 1980 and &re still e:etwe. Figure 2 1 shows the 
inEli"1idual te:eks iB. the 241 AW TO:Rk: Farm and thei£ opemtioRal history. They &re 

RUmbered 241 AW 101 through 241 /t~ 106. The tank farm eonsists of: 

• 

• 

• 

• 

Six 3.78 millioR L (1.0 million ge:l) double shell te:eks 

Assoeie:ted primary te:ek (eefttml) pump pits, 8:B:RUlus pump pits, and leak 
deteetioa. well pump pits 

Two va}t1e pits 

Three ·1eRt pits 
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Raw water sef"Viee ftfttl flesh pit 

Heatiftg 7;efttilfttiet1 lfflfl eif eoflditioflfflg p&tl 

Almultts &tlumst Sffiti:ot1 BttHttiftg 

Prime:ry &thftttst Statiot1 Building 

Aft eleetrie&l S\H>Staaoft ettilttiftg 

241 ~, 271 It1stmmeflt BuildiBg 

241 AW 701 Cofflf)ressor Bttilttiftg. 

The tlooble shell taeks are fabfieatetl as three eoBCefltfie taeks. The free stftflttiftg 
prime:ry tftflk eofltftifls the waste mttteri&l. The prime:ry tftflk is eofflf)risetl of CftfflOfl steel 23 
m (75 ft) ifl clittmetef BftEl 14 m (45 ft) high at the tlOtBetl eefltef. The mftXHffllm Cftf)&eity is 
4,309,200 L (1.14 mHl-iot1 gal). The prime:ry amk rests apot1 a 20 em (8 m.) layer of 
msalfttiflg eoBCrete, which pfOteets the stmetuml eot1erete foafl6fttiot1 from eJECessi¥e 
tefflf)Cfflttlre tiering &:nneftttflg. The seeofltlttry tftflk, 2 m (5 ft) la:rger ifl tliameter thftfl the 
primttry tftflk, eretttes a sttffOtlftttiftg spttee e&lletl the ftflflttltts. The eofflf)letely eflClosetl 
ftflfltlfflS SePt1es ftS the eofltftHlHlg barrier for prime:ry amk lealEs, thus pFe'tefltiftg tlflCOfltfOHetl 
rele&:se of mtliefltlelitles to the etWll'Oflffleflt. The Bflfltlltts is 7refltiltttetl BftEl eot1stftfltly 
moflitofetl for e7titleflCe of prime:ry tftflk leakage. The thirtl tftflk is a eoflC~ shell et1Closiflg 
the prime:ry lfflfl seeofttle:ry taeks. 

The 241 AW TaBk F&ftB. is ttsetl to store PUREX geBCfateti, low heat wastes which 
iflcltttles tlottble shell slttffY feed, tleelfttltliflg waste, orgftflie wash waste, cell tlmiflage, 
labomtoey waste, ftfltl salt weH 1-iquors pttfflf)etl from siBgle shell tafllfs. Table 2 4 f)f0¥itlcs a 
samme:ry of the tom! waste, Ekainable waste, flammable gas get1Cmtiot1, lfflfl mtegfity of each 
tftflk. The waste stofetl in the amk f8fffl is primarily StlJlefflfttftflt 1-iquitl. 

Se7;eml tlry wells withifl the tftflk fflflB are ttsetl to moflitof the soil fof mtlioaetiYity, 
ftfltl Sef\'e as Ofle form of leek tleteeaot1. Ill &tltlitiot1, gf0t1t1Elwatef moflitofiflg wells &fOtlfttl 
the 241 A, AN, AP, AW, AX, A¥, lfflfl AZ TaBk F&ftB.s are also asetl to moflitof 
sttbsttffaee cofttlitiot1s. 

All of the taeks withifl the 241 AW TaBk F&ftB. are eqeippetl with leek tleteetiot1 
systems. These systems iflClttEle fttttomfttie lfflfl mftfla&l 1-iquitl le7;el tapes ifl the primary tftfllc 
BftEl ftflfltlltts; three sets of 17 poiflt eofttlucw.iity pfObes ifl the ftflflttltts; ftfl ftflflttltts eeattst 
mdifttiot1 moflitoffflf!: S7/Stem: 8ftd wei2:ht faetof'. saeeifie ~•itv. 8ftd mdifttio11. moflitotie.2: 

WHC(PUREX-4)/9-29-92/03377 A 

2-25 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
140 

~~ 
1 tn 
1~ 
19-' 
2CY) 
21 
22~ 

23" 
2 
25 
26--
2~ 
28 

2"' 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

DOF/RL-92-04 
Draft B 

iBstftlmeBtfttion iB the leak deteetion pit. Annulus riser access is also ftYto.ilable for 
itwestigati1t•e photos or swab sampliBg. 

2.3.2.4.1 241 AW 101 Deuhle Shell Tank. The 241 AW 101 Dooble Shell Tonk is 
the northwestem tank just south of 4th Street. The tank started opemtiBg in July 1980 and is 
cuffeBtly acth•e. The unit recei1t•es double sheH sluftj' feed ft:Btl dilute noncomplaed waste. 

The TfJl'tk Farm ~,veillonee tmd l¼lste Status Rep0n fe,- Decembe,- 1991 (Hanlon 
1992) indicates that the tank eoBtains 3,934,980 L (1,040,000 gal) of Sllf)efflftta:Bt liquid ft:Btl 
317,520 L (84,000 gal) of sludge. The tank is COBSidefed SOttBd. 

2.3.2.4.2 241 l ... W 102 Dauble Shell Tank. The 241 AW 102 Dooble Shell Tuflk is 
east of the 241 AW 101 Dooble Shell TuBlc. The unit is desigitated as the 242 A E71apomtor 
feed tank. AB,' waste designated for eoeeentmtion is pumped to the 241 ." .. W 102 feed tank 
for tmnsfer to the 242 A &tapomtor. 1B addition to the eentml pump pit, ftftfltllus pump pit, 
ft:Btl lead deteetioe pit, which are associated with aH the 241 AW taflks, the 241 AW 102 tftBk 
has a feed pump pit ft:Btl a dntin pit. To pre-Yide a ufti:fofftl feed to the 242 A E'lapomtor, 
tank 241 AVl 102 has airlift eireulators for mixiBg tank eoBteBts. The tank also has a dip 
tube assembly iBst&Hed to reae speeilie gt'IWity. 

The tank started opemtiBg in 1980 ft:Btl is currently actwe. The tank recei'les double 
sheH tank sluftj' feed. _ 

The Tank Farm ~FYCilkmce tmd "Awte Sl6lU5 RepeFt JVJ,. Decemhe,-1991 (Hanloe 1992) 
iftdieates that the tank eelftaffls 3,900,960 L (1,034,000 gal) of Sllf)efflfttaBt liquid ft:Btl 3,780 

_ :L (l ,__009 :gal) ef sludge~ The t4ftk is eonsitferea SOttnd. : ->, -

2.3.2.4.3 241 AW 103 Bauble Shell Tank. The 241 AVl 103 Double Shell TuBlc is 
south of the 241 AW 101 Double SheH TuBlc. The tank started opemtiBg m 1980 ft:Btl is 
currently aetwe. The unit recei"t•es PUREX deeladdiBg Sllf)emate ft:Btl TRU sludge. 

The Tank Farm ~F¥Cilltmce tmd ~te Status Rep0n fer December 1991 {Hfmloft 
1992) mdieates that the tank COBtaiBS 1,084,860 L (287,000 gal) of Sllf)efflataBt liquid aild 
1,372,140 L (363,000 gal) of sludge. The tank is coBsidered sound. 

l.3.l.4.4 241 AW 104 Bauble Shell Tank. The 241 AW 104 Dooble Shell T&Bk. is 
east of the 241 AW 103 Dooele Shell Taflk. The tank started opemtiBg in 1980 ft:Btl is 
cuffeBtly aetwe. The uBit receirt'es double shell sluftj' feed ft:Btl dilute flOflCemplexed waste. 

The Tank Farm ~nieilltmee tmd 'Kwte 816/US Rep0Ft fer December 1991 (llanlofl 
1992) mdieates that the tank eofltaiBs 3,160,080 L (836,000 gal) of Sllf)efflataBt liquid, 
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676,620 L (179,000 g&l) of sludge, ftftd 419,580 L (111,000 g&l) of Sftlt cake. The tftftk is 
coesidefed sooed. · 

2.3.2.4.S 241 AW lOS Deuhle Shell Tank. The 241 AW 105 Double Shell Toflk is 
south of the 241 AW 103 Dooble Shell Tftftk. The tftftk started Of)effltfflg iii 1980 ftftd is 
euffefttly aetwe. The ueit reeeh•es SUf)eftlftte ftftd TRU PUREX deeladdmg sludge. 

The Tank Fami Sttrreill<mce rmd ~wte Sfflt-ua RepfJFt fer December 1991 (Hftftloft 
1992) iBdieates that the tftftk eoetaies 2,290,680 L (606,000 g&l) of Stlj:}0fftfttftftt liquid tmd 
1,122,660 L (297,000 g&l) of sludge. The tank is eoesideretl sooftd. 

2.3.2.4.6 241 14 ... W 186 Deuble SheD Tank. The 241 l• .. W 106 Double Sh:eH Tank is 
east of the 241 AW 105 Double Shell Tftftk. The tftftk started Of)effttiftg iB 1980 ftlld is 
currefttly aetir1e. The unit is designated as the 242 A &1apomtor reeei·1er ta:ftk. Waste 
reeeived in this unit ma-y be complered or 6:06:Comple~ waste. 

The Tank Fami SttrW!ilkmce rmd l¼iate Sffll-lta RepfJFt fer December 1991 (Hftftloe 
1992) iBdieates that the tftftk contaies 922,320 L (244,000 g&l) of supernfttftftt liquid, 
748,440 L (198,000 .g&l) of sludge, ftftd 321,300 L (85,000 g&l) of Sftlt Cftke. The tftftk is 
coesidered soued. 

2.3.2.S 2411~...X Tank Farm. The 241 AX Tftftk Rum coesists of four buried smgle sheH 
steel tftftks that coetaie ~ waste. . It is located approximately 533 m (1,750 ft) ftOrtheast 
of the 202 A Building, east of the 241 AY Tftftk FftftB, ftftd betweee the 241 A ftftd 241 ~ 
Tftftk Fftfftls. The surfttee ele>1atioe of the tftftk fftfftl is appro:Kimfttcly 207 m (680 ft) aBO¥e 
msl, ftftd -the depth: to grouftdwttter below the tftftk fftftB is appt'ffl{imfttely 80 m (262 ft) 
(WHC 19918:). 

The tftftks were placed in service during the mid 1960's ftftd retired in the eMl-y 1980's 
(Tobie 2 2). Figure 2 1 shows the iftdividual tftftks iii the 241 AX Tftftk FftftB ftftd thei:r 
OJ)0llltioeal history. They ere 6:Umbered 241 AX 101 through: 241 .AX 104. All the tanks 
are iftacfr1e ftftd each he:s uftdergOftC initial ste:bili:Z&tioe ftftd has e: status of either partial 
interim isole:ted or i.ftterim. isolated (WHC 19918:). CurreBtly, mftft)' structures iii the tftftk 
fftfftl, iftCludmg dr1ersioe bo'Jtes 241 AX 151, 241 AX 152D8, ftftd ettteh tftftk 241 AX 
152CT h1we beeB stabilized. The tftftks ere eoyefed with gm,•el, geHe:fBlly at the le·1el of the 
SUffl>Uftdiflg gmde. 

The tftftks ere ee:mee steel lmed, with e: reiftfereed eoftCrete shell, dome, ftftd base, less 
thftft 1 m (2 ft) thick. The structures ere 14 m (45 ft) high ftftd hw1e a capacity of 3,785,000 
L (1,000,000 gal). The domes ere located 2 m (7 ft) belew gfll60 ftftd the bottem of the 
tftftks ere 16 m (52 ft) belew gfll60. These ere fifth geeeratioe tftftk in design. The fifth 
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1 geBeffttion tanks differ from the pre•1ious genemtien (241 A Single Shell Tanks) iB that B:ft 
2 additional grid of drain slots were added heeeath the hottom steel liner. 
3 
4 Tuele 2 4 provides a deseriptioe. of the tftelc farms m the PUREX PlMt Aggregate Area 
5 B:ftd the •1olume of total waste 8:ftd dmiftttble waste presee.t m each tftelc. GeftCftl:lly, most of 
6 the waste presee.t is salt eake with relatwely minor draiettble liquid. 
7 
8 Se•1eml dey wells withm the tftelc farm are used to moe.itor the soil for radioactivity, 
9 8:ftd serye as one form of leak deteetioe.. le. additioe., groue.dwater moe.itoring wells tlfOUe.d 
10 the 241 A, 241 AX, 241 AY, B:ftd 241 AZ Tank Farms are also used to moe.itor subsurfaee 
11 coe.ditioe.s. 
12 
13 2.3.l.S.1 241 ,A.X 101 Siegle Shell Teek. The 241 AX 101 Siegle Shell Tank is the 
1 e.ortheastem tftelc m the 241 AX Taek Farm. The tftelc is surroue.ded by eight aetr1e 
1 mdiatioe. moflitoriflg wells. The tftelc is also equipped with automatic tempemture see.sors, 
16 air lift eireulators, 8:ftd B:ft automatic liquid le•1el gage. 
1 
1 b The tftelc is classified as B:ft inaetr1e waste mB:ftagement ue.it. It operated from 1965 
19 until N<Y1ember 12, 1980. 'fhe ttlftk reeei_,1ed fissioe. product waste; PUREX orgtlflie wash 
2~" waste; PUREX high level 8:ftd low le>t1el waste; B Pl&B:t high le•1el waste (waste 
21 fmetioe.imtioe.); ae.d supematae.t eoe.taieing fissioe. product waste, PURBX sludge 
22 supemat&B:t, org&e.ie wash waste, 8:ftd double shell sluny feed from the 241 .'>, 8:ftd 241 AX 
2 Tank FM'B.ls (WHC 1991ft). 
2,t 
25 The Tank Fa-mt ~nieilltBtee f:tNi ~~te SffltllS Repen fer Deee,,rher 1991 (Hae.lee. 
2~ 1992) iftdieates that the tftelc eenteiBs ll,355 L (3,000 gal) of sludge 8:ftd 3,591,000 L ' 
2'N (950,000 gal) of salt cake. This tftelc has a potefttial fer hydrogen or flammttble gas 
28 aeeumulatioe. &OO'le its flammttbility limit of 204 ~C (400 ~ (Geier 1976). The tftelc is 
29" eoe.sidered "soue.d" &Bd is partially ie.terim isolated. 
30 
31 2.3.l.S.l l411A.JC 1~ Siegle Shell Teek. The 241 AX 102 Sie.gle Shell Tank is the 
32 southettstem tftelc. The tftelc is surroue.ded by 10 active mtliatio& moe.itoring wells &Bd 1 
33 inaetr1e well. The ttlftk is also equipped with automatic tempemture see.sors, air lift 
34 eireulators, 8:ftd a mae.ual liquid le>1el gage. 
35 
36 The tftelc is elassif'ted as B:ft ie.aetive waste managemee.t ullit. It operated from 1966 
37 until September 8, 1980. The tftelc reeei_,;ed PUREX high level 8:ftd low level waste; PUREX 
38 org&e.ie wash waste; B Pl&B:t high le\1el waste (waste fmetioe.imtioe.); 8:ftd supemat&B:t 
39 eoftt&Hlie.g PUREX high level waste, eofflJ)leHB:t eoe.eefttf&te, B Pl&B:t high level waste, 8:ftd 
40 eofflJ)le1feEI waste from the 241 A, 241 AX, 8:ftd 241 C TB:ftks, 244 AR Vault, 8:ftd TK 417 
41 . (WHC 1991ft). 
42 
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The Thitk Fami Su,veiUance 6nd 'Rwst-e 8tatlt3 RepeFt fa,. Decembe,. 199/ {Ha:8:1:oo. 
1992) ifldie&tes that the taflk eoo.ta:io.s 26,495 L (7,000 ga-1) of sludge, 11,355 L (3,000 ga-1) 
of, Stlf)efft&te ft:ftti 109,765 L (29,000 ga-1) of sa-lt e&ke. The taflk is eoo.sidered ftft "assumed 
leak0£11 ftft0 is imerim. iselated. 

2.3.2.S.3 241 AX 183 Siegle Shell Tank. The 241 AX 103 Siflgle Shell Tuek is the 
aorthwestem taflk. The tank is suffOuade<i by six aetwe mdiatioa moBitoriBg wells. The 
taflk is a-lso equipped with atttomatie tempemtttre seesofS, m lift eireulatofs, ftft0 ftft 
automatie liquid le•;el gage. 

The taBk is elassif'led as &B iflaeti';e waste m&Bagemeftt uftit. It opemtecl from 1965 
uBtil September 8, 1980. The tftftk reeeiYecl PUREX high ltY;el &Ba low ltY.•el waste; PUREX 
orgftltie ftftd iaorgaeie wash waste; B Plaet high ltY.•el ftft0 low level waste (waste 
fmetiollfflrtioo.); ftft0 Stlf)efftlltftBt eoata-iniflg PUREX high ltY;el waste ftft0 sludge Stlf)efftfttaet 
from 241 A, 241 AX, 241 AZ, ft:ftti 241 C Tunks, 244 AR Vauk, &Rd 241 AX 152 TuBk 
(VIHC 1991ft) . 

The Ttmk Fami Su,veiUance 6nd 'Rwst-e Staoo RepeFt fa,. Decembe,. 1991 (Hwtloo. 
1992) io.die&tes that the taflk eoeta:io.s 1,510 L (2,000 ga-1) of sludge ft:ftti 416,350 L (110,000 
ga-1) of sa-lt e&ke. This taflk has a i,otefttial for hytlregett or flammable gas aeetnnulatioo. 
above its flammability limit of 204 °C (400 ~F) (Geier 1976). The taBk is eoesid0fe<i 
"qonAfl" RAEi iq iAteAm iqolAtM. 

2.3.2.S.4 241 AX 104 Single Shell Tank Th 241 A • soothwestere tank The taflk • · · dee 
8 

• ~ 1 
J{ 104 Smgle Shell Tuek is the . 

• lS SUft'O\lft y se .. ell aeti" diftti . . 
taflk is a-lso equipf,e<i .;th t _v ~

0 
fflOft momtofteg wells. The 

liquid le•;el gage~ Wl fttl~fflatie tefflf)effttttre SetlSOfS, fttf lift eiretdatofS, ft:ft6 ft m&m1a-l 

The taflk is elassified as ftft io.a f ·, . . uetil 1976 The tank ··-ede;.e_ waste m&Bagemettt umt. It operated from 1966 
. . feeely PUREX mgh level ft:ft6 low l ., l . t . PB . 
lftorganie wash waste· B Plaet high 1 ., 1 . ( . :•: iw:ase,JREX orgame ft:ftti eofttai:E: : ~. e waste waste f metiefH:ZfttieB.). &Rd Stlf)efftfttaet 
Tueks ~ ~ ~~~:waste ft:ftti sludge supemataet from the '.i41 A and 24l AX 

' 1 7H" (V/HC 1991ft). l>J 

1992):: :"::'=~~:= ~ OOO R-e/J~~ 1:" 1D;cembe,._ 199/ (Hao.loo. 
poteBtial for h ·df ' ' g 8 s uge. This taflk has a 
~ <GC: :~: 01 Th flamma~le gas _aeeuffltllatioo. ft80"t'e its flamtBaeility limit of 204 ~B 

· ~ taBk is eoesider-eEI "soaftd" ftft0 is imerim. isol&te<i. 

2.3.2.6 241 A¥ Tank Fal"IB. The 241 AY 'f llt . . 
steel tBRb. It is loeated west of the 241 AX~~ eoo.s1sts of two eune<i E:louele shell 

i\t ~ ~ &Re east ef Beffale h,ieBHe. The 
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surface ele•.•ation of the t8:nk fMtB is ftf)f)fOtifflately 206 m (616 ft) abo1t•e msl, Wld the depth 
to groundwatCf below the. tank fMtB is 80 m (262 ft). 

The t8:nks WCfC plfteed in set'Viee in 1911 Wld are stiH aetr.•e. Figttre 2 l shows the 
indwidual t8:nks in the 291 AY Tank Fami and their opemtional history. They are numbered 
241 AY 101 and 241 AY 102. The t8:nk fMtB consists of: 

• 

• 

• 

• 

• 

• 

Two 3.18 HHllion L (1.0 HHllion gal) double shell t8:nks 

Associated primary t8:nk (eeetml) pump pits, ammltts pump pits, Wld leak 
deteetion well pump pits 

Fouf slttiee pump pits (2 pet' ta:nk) 

241 AY 801 Instmmeet Building 

241 {•,:Y 1012" .. and B Dual Leak Deteetion Pit 

241 AY 501 Dh•efSion Bmc . 

The double shell tanks are fabrieateEl as three concelltfie ta:nks. The free sta:ndiftg 
primary t8:nk eoet&ins the waste material. The primary tank is comprised of earboa steel 23 
m (15 ft) in di&metCf and 14 m (45 ft) high at the domed eentef. The fflO:XHffltffl eapaeity is 
4,309,200 L (1.14 IBHlien gal). The f)flfflB:f)' t8:nk rests upon & 20 em (8 in.) lttyer of 
insulating concrete w~ protects the Sfflletuml concrete feuftd&tion frem ~ssi:7.;e 
tempemtufe duriBg:,me.eal:iBg. The seeontiafy tek~ 2 m (5 ft) l&£ge£ in di&metef: th8:B: the 
primary tek, creates & suffl>UBding spaee ealleEl the &ftftultts. The completely CfteloseEl 
&ftftUfflS Set'\'es &S the eoet&ining b&ffiet' fof primary t&nk le&ks' thus pl'e1t'eeting uneofttl'Olled 
release of mdioooelides to the Cft"tffl>ftffleet. The ftflftultts is 11entilateEl and eonst&:etly 
momtofed fo£ e11idence of primary t8:nk leakage. The thi£d t8:nk is a eoftefete shell enclosing 
the primary ed seeoedafy ta:nks. 

The 241 l.Y Tanks (&lse lfflewn as aging wast-e tanks) are useEl to store high le11el 
mdioaetrte wastes. Cuffently, the 241 l.Y Tanks do oot eoet&in aging waste. Tobie 2 4 
provides a sttffllBW)' of the total wast-e, tlminable wast-e, flammable gas genemtioe., and 
integrity of eaeh tek. The waste storee in the t8:nk farm is supemat&nt liquid and slttdge. 

Stweml dry wells withie. the tank farm are useEl to moe.ito£ the seil fo£ mdioaeti'lity, 
and set'\'e as one fo£1B of le&k detection. 1ft addition, groundwatef moe.ito£ing wells 8:fOUnd 
the 241 A, AN, AP, AW, AX, AY, &nd AZ Tank Fftfffls are also useEl to momtor 
subsurfaee conditions. 
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All of the taflks withffl the 241 AW TuBk Fftfffl &re et}ttiPf)0d with leak deteetion 
systems. These systems iBclude automatie and mamial Yqeid le\•el tapes m the primary taek 
Md 8:ftfflllus; three sets of 17 pomt eondeethity probes m the ft:llfflilus; BB Bftlltllus fflfflaust 
mdiation monitorieg system; and weight faetof, speeif"te gm·lity, 8:lld mdi&tion monitorieg 
instmmentation ill the leak deteetion pit. Anmtlus risef aeeess is also &¥ail&ble fuf 
i:n¥estigati¥e photos of swab samJ>liBg. 

2.3.2.6.1 241 !...¥ 101 Deuhle Shell Tank. The 241 AY 101 Dotttlle Shell TuBk is 
the north ttmk. The taek started opemtiftg m 1971 and is eeHeBtly aetwe. The enit reeeFles 
strontittm B:lld eesiem def>leted, Beetrali:2ed, high le¥el waste from B PlMt, dilete 
ooBeomp~ waste from single shell ttmks, dilute eomp~ed waste, PUREX high le¥el 
waste and supemfttaflt eoHsisting of eomple,fed waste froffl: the 241 A 8:ftd 241 AX Tftftk 
Farms. 

The Tar.k FaFm SN.Rieillance and: l¾isle S161US Reper-t fer December 1991 (Hamoa 
1992) indicates that the taek eoBta-ins 3,163,860 L (837,000 gal) of sepemfttB:llt liquid and 
313,740 L (83,000 gel) of sludge. The taek is eonsidefed souBd. 

2.3.2.6.2 241 .!...Y 102 Deuhle Shell Tank. The 241 A¥ 102 Douele Shell TuBk is 
the southem ttmk. The t:llBk started opemtie.g in 1972 and is eeft'eBtly aetFt'e. The unit 
reeeFt'es nee~ed high le¥el waste, doeele shell sleftj' feed, dilute ooBeomplexed waste, 
and stipef'BQtWH eoosistiBg of douele shell sluftj' feed Md aooeomplexed waste from the 241 
A and 241 BX_ TuBk Ftums. 

The 'Ftmk FaFm 8-ttr;eillfmee and: "Rwste 81ents Reper-t fer December 1991 (Hanlon 
1992) indietltes that the taek eoBta-ins 3,34S,300 L (88S,OOO gal) of sttpefftflffillt liquid and 
120,960 L (32,000 gal) of sludge. The taek is eonsidefed souBd. 

2.3.2.7 241 AZ Tank Fal'BI. The 241 A7.. TuBk Fftfffl eonsists of two eeried douele shell 
steel tanlEs. It is loe&ted jest SOttth of the 241 A7.. Tank Ftum. The surfaee ele¥&tioe. of the 
tank farm is appFmcimfttely 203 m (666 ft) &bwle msl, and the def)th to groeadwatef eelow 
the tftftk Hlffli is 84 m (274 ft). 

The taflks were plaeed in sefYiee in 1976 and Me still aetFle. Figure 2 l shows the 
mdFt'idual tlmks m the 291 AZ TuBk Fftfffl and their opemtiftaal history. They Me Bemeered 
241 A7.. 101 and 241 A7.. 102. The taek fftfffl ooBsists of: 

e 

e 

Two 3.78 miHioe. L (1.0 mi1:lie11 gal) doeele shell ttmks 

Associated primary taek (eentml) pump pits, Bftfttllus pump pits, and leak 
deteetioe. well pump pits 
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241 AZ 801A IBstmmeet Buildieg 

Eight sluice pump pits (4 per taftk) 

241 A:Z 101/102 Dual Leak Deteetien Pit 

241 AZ 152 DiYCfsion BM 

241 AZ 155 CofttftflH:ft&ted Stemge Pit 

241 AZ 154 Condensate Pump Pit. 

The deuble shell ta:nks are fabrie&ted as three eoneentrie t&nks. The free stftnding 
primary tank coflta:ifls the waste material. The primary tank is comprised of cartmn steel 23 
m (75 ft) iB. diameter &nd 14 m (45 ft) high &t the domed cclltet'. The maximum capacity is 
4,309,200 L (1.14 million gal). The primll:lj' taftk rests upen &20 em (8 in.) l&yCf of 
insulating concrete which pfflteets the stmetuml concrete foundation from mreessiYe 
tempemture during &BBC&ling. The seeonaa-ry tank, 2 m (5 ft) 1arger in diameter than the 
prim&:ry taftk, creates a su~nding Sf'&ee called the annulus. The completely enelesed 
annulus sen·es as the containing be.ffief fur primll:lj' taftk leaks, thus preYenting uncontrolled 
release of mdionuelitles to the ew1iff>nment. The annulus is 't'Cnti:lated and constantly 
monitored fur C't'idenee of primlH)' tank leek:&ge. The thifd tank is a concrete shell . enclosing 
the primlH)' and seeo~ ta:nks 

The 241 A:Z Tanks (also knewn as agieg waste ta:nks) are used to store high le't'el 
mdioaetPle waste. Currently, beth of the 241 AZ ta:nks contain agiBg waste. Tobie 2 4 
pro"t·ides a sufflffl&:ry ef the total waste, amine.hie waste, flammable gas genemaon, and 
intef?ritv of e&eh taftk_ The waste stored in the taftk f&:l'ffl is suoom&tant 1:iauid and slud!!e. 

Stweml dry wells withiB: the tank f&:l'ffl are used to monitor the soil fur mdioaeti-1ity, 
&nd sCfYe as one form of leek deteetien. In addition, gfl)Undw&ter monitoring wells around 
the 241 A, AN, AP, AW, AX, A¥, &nd A:Z TftBk F&:l'ffls are also used to monitor 
imhqnf-fAee eoAclitioflq_ 

AH ef the ta:nks within the 241 AW TftBk Farm are equipped with leek deteetien 
systems. These systems include autom&tie and mflBUal liqttid le"t·el tapes in the primary tank 
and &nnUlus; three sets of 17 point conduetir1ity pfflbes in the annulus; an flBftUlus eeaust 
ftltli&tien monitoring system; and weight factor, speeifie gm11ity, &nd mdi&tion monitoring 
instmmellt&tion in the leek deteetien pit. Annulus riser access is also ft'1&ilable fur 
1f17,eqtiPAtir;e nhotoq Of' qwAA oomnHRP 
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2.3.2.7.1 241 AZ-101 Double Shell Tank. The 241 AZ 101 Double Shell Tonk is 
the east tftftk. The tftftk st-afted ()J'emtfflg in 1916 ftftd is euffeetly aetwe. The unit reeer1es 
dilute high stroetitHft waste from B Pl&:Bt, eomple,re<l waste, double shell sluffY feed, 
eoeeofflf)leed waste, ftftd supemat&:Bt eoesistiftg of eomple:,ree waste, double shell sluffY 
feed, aed eoeeomp~ waste from the 241 A, AX, BX, C Tonk Farms. 

The Tank Fafflt StiP,reilltmce and ~wste Status Repert J'°{Jr December 1991 (Haftlon 
1992) ifldieates that the tank eoet&ifls 3,651,480 L (966,000 glil) of supem&t&:Bt li(luid &:Bd 
132,300 L (35,000 glil) of sludge. The t8flk is eoesidered sound. 

2.3.2.7.2 241 AZ-102 Double Shell Tank. The 241 AZ 102 Double Shell Tonk is 
the west t&ftk. The t&ftk staffed Of)emtfflg in 1916 and is euffefttly aefr1e. The unit reeei'f•es 
dilute high stroetium waste from B Plftftt, eomple,red waste, aging waste from PUREX, &ftti 
supernatant eoesisting of eomple3fed waste from the 241 AX Tank Farm. 

The Tank Fafflt StiP,ieilltmce and ~wste SffllUS Repert fer December 1991 (Hanloe 
1992) indieates that the t&ftk eoftt&ins 3,689,280 L ( 916,000 glil) of supemat&:Bt li(luid &ftti 
343,980 L (91,000 glil) of sludge. The t&ftk is eoesidered sound. 

2.3.2.8 241 C Tank FaPm. Sbfteee buried siftgle sheH t&ftks make up the 241 C Tonk 
Farm. It is loe&ted approKime:tely 914 m (3,000 ft) ftOftli of the 202 A Building, ftftd 152 m 
(500 ft) eofthwest of the 241 AN Tonk Farm. The suffaee elevatioe of the t&ftk f8:fftl is 
approKimately 191 m (645 ft) abo·1e mean sea leJ1el, ftftd the depth to grom:ldwater below the 
t&ftk farm is awroKimately 14 m (243 ft) (WHC 1991&). The t&ftks Me e<Y••ered with gftl't'el, 
genemH-y at the . le71el of the suffOUftdiflg gmde. 

The t&ftks were plaeed ie. service dl:lriftg the mid 1940's ftftd retired ie. the late 1910's to 
mid 1980's. They ere oombered 241 C 101 through 241 C 112, ftfld 241 C 201 through 
241 C 204. AH the t&ftks are eeffently iflaeti•1e &:Bd eaeh has uftdefgoee ie.itie:l ste:bilimtion 
ftftd has a status of eithe£ partial interim isolation or interim isolation (WHC 1991a). 

Cuffently, the eftti:re t&ftk fe:fm, ieeludie.g drrefSioft boKeS 241 C 153, 241 CR 151, 
241 CR 152, ftftd 241 CR 153, is suffOUnded by a eh&ifl 1:iftk feeee ftftd tof)ped with three 
stftmds of bMbed wire. Dr1ersion boKes 241 C 151 8:ftd 241 C 152 ere outside the perimeter 
feeee of the 241 C Tonk F8:fftl. The t&ftk f8:fftl is etYrered with gm,.•el. Suffaee 
eoftte:mine:tion pl&e&:fds are plaeed qn the ehe:in 1:iftk feeee. The eftti:re t&ftk farm is also 
desigti&ted as a supplied &if hree:thiflg zoee. AH ifldi'f•idl:le:ls who enter the eoefme of the 
241 C Taelc F8:fftl must he en supplied fresh air. 

The t&ftks ere eamen steel lined with a feinfereed eeeerete shell. TwelYe of the taelcs 
(241 C 101 through 241 C 112) h&11e a eapaeity of over 2,011,000 L (533 ,000 glil). The 
domes ere geeemlly 2 m (1 ft) helew gmde, ftftd the bottom of the taelcs Me geftefflHy 11 m 
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1 (37 ft) below gmde. These are fifst geftemtieft tft:ftks in desigB. This meaes they hll"fe B-B 
2 Of)emting depth of 5 m (17 ft) oftd dished bottoms. 
3 
4 Four of the si3tteee: tft:ftks itt the 241 C Tuftk FflflB are sme:Het= thB-B the othe£ tft:ftks 
5 withie: the fflflB. These tft:ftks (241 C 201 through 241 C 204) are also eamoft steel lifted 
6 with n Feinforeed eo&efete sheH. Their stftletttfe is 8 m (25 ft) tnH with n enpneity of 
7 208,000 L (55,000 gal). The domes are located less thllft 4 m (11 ft) below gmde, oftd the 
8 bottom of the tanks are 11 m (37 ft) below gmde. The four smallef tllftks &re first gooemtieft 
9 desigft tft:ftks. Fi£st gefteffttioft desigB tft:ftks h1P1e opemtie:g depths of 5 m (17 ft) ed dished 
10 bottoms. 
11 
12 The tft:ftks nre llffftftged itt greups of tMee that are desigfled to ensende from the 
13 southwest to the ft0£theast, so that the bulk of the solid woste is eoftta:med itt the flfst taftk of 
1 n ensendiBg series. Coolieg of the woste material, pFeeif>itntioH, oftd gm¥ity settling of 
15 portieulftte moteriftl oeeur itt eaeli taftk. Tlitts, the bulk of the mdiefttlelides eolleet iii the 
16 bottom of n taftk. Ai£ eooled feflttx eoftdeftseFS WOfe ifistalled to pl'e'reftt the heating up of 
17.o the wastes. The eoftdeftsnte from the eoftdeftseFS was Fetttmed to the tank oftd OftY fl.Oft 
18 eondensible gasses WOfe ¥ented dkeetly to the ntmosphefe (Stefl.fl.er et al. 1988; WHC -19-' 1991a). 
20', 
21 The waste stfeftm reeeived by the taftk fflflB was geftefftted lMgely from the bisffltlth 
22 phosphate pl'0e0ss used itt the 221 B Buildieg, whieh opemted until 195ti. DuriBg this 
23 period, smoH ftfflettnts of waste from BuilttiBg 201 C (Semiworks) WOfe also sent to the taftk 
24 fflflB. The 201 C Buildieg wos built iii 1949 oftd used OS o pilot plB-Bt for the fedeetioft 
25" oxidntioft pmeess de7relopmeftt, oftd late£ for "be&eh se&:le" PUREX proeess de7relopmeftt. 
26- Labofntoey waste from the 209 B BuilttiBg (Critiea:l Mass Labomtoey) was also seftt to the 
27 241 C Tftflks (WHC 199le). 
28 
290' Betweeft 1956 oftd 1972 the PUREX Proton-mm Reeo7reey Proeess opeFnted at the 221 
30 U Building oftd some of the organie wash woste, eonting waste, oftd tributyl phosphate waste 
31 from this extmetioft pmeess was fOlited to the 241 C Tuftk FflflB. In edditioft, oH the wastes 
32 from the two thorium eampeiges ftlft at PUREX, oftO itt 1966 oftd ftftOth.er in 1970, weFe sent 
33 to the 241 C Tft:ftk FflflB (WHC 19910). 
34 
35 Table 2 4 pre-Yi.ties o deseriptioft of the ta:nk fflflBs in the PUREX Pleftt AggFegete AFeO 
36 oftd the 7+'omme of total waste oftd dmie.eble waste pFeseftt iii eoeh tank. Gooem.Hy, 1BOst of 
37 the woste pFeseftt is salt eoke with relntively mifl.Or dmineble liqttid. 
38 
39 Seveml dry wells within the toftk: f8ffll are used to moftitor the soil for mdieeetivity eftd 
40 seFYe es OftO foffB of leak deteetioft. In tltiditioft, gfOttftdwater 1BOftitofing wells D.fOuftd the 
41 area are also used to moftitor subsuffoee eoftd-itiofts. 
42 
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An incideftt fef)Oft was ftletl Oft August 16, 1989 reg8.fdieg the 241 C Tftftk F8:ffli. 0ft 
that morning a Radiatioft ProteetioB Technologist was petfofflHflg routine work in the taftk 
farm and notieed a musty smell. The teelmelogist held his ereath and w&lked tlf)Wina past 
the 241 C Tonk F8:ffli. Mer ~ting the tank f8:flB, the ifttw1iEllffll ~perienced a he&a&ehe 
and nattse&. A simtt&r inciElent eccumx4 in JenuMy of 1989; howe••'er, unli:ke the pre7t·iotts 
incident, fHst aiEI was not feEttiH'ea. 

kl oraer to chameterize the siru&tion, single sheH tanks 241 C 102 and 103 were 
sempled for ammofti& ea Ofgftftie •rapers. In aatlition, the entire tank farm was designated 
as a seppli.eEI air ereathing i:one. 

2.3.2.8.1 241 C 191 Single SheH Taek. The 241 C 101 Single SheH TflHk is the 
southem most tank, ea is the first tank in a three tank easeade comprised of 241 C 101, 
241 C 102, and 241 C 103. Wastes flowed first into 241 C 101, ~t O'•'erflowed into 241 
C 102, ftfttl fmaHy flowed into 241 C 103. The tank is suffOunded ey four acti-•"e mai&tion 
monitoring weHs. The tank is also equipped with temperature sensors and a meual lktuiEI 
le>rel gage. 

The tank is cl&ssifiecl as &n inactwe waste meagemeftt unit. It operated from 1946 
until 1910. The tank recei•.·ed Bismuth phosphate metal waste; triootyl phosphate waste; and 
PURBX coating waste (WHC 19918). 

The Tank Fel'lfl SNnreillance and ~wte Slants RepeFt fer December 199/ (HftftloB 
1992) intlie&tes that the tank cofttaifts 332,640 L (88,000 gal). This tank has a potentiftl for 
hy<lrogoo or fl&mmaele gas accumul&tioft aoo'•'e its fl&mmaeility limit. The tank is 
eonNif'lel'ed 11 NAHnf'I" anf'I iN inteAm isoleted_ 

2.3.2.8.2 241 C 192 Single SheU TaBk. The 241 C 102 Single Shell Tonk is 
northeast of the 241 C 101 Single SheH Tonk, and is the second tank in a three tank cascade 
comprised of 241 C 101, 241 C 102, and 241 C 103. Wastes flowed flfst into 241 C 101, 
~ oyerflowed into 241 C 102, and finaHy flowed into 241 C 103. The tank is suffOuooed 
ey mai&tion moftitoriftg wells, howe••'er, none of the wells ftfC aeti-•'e. The tftflk is also 
equipped with temperature sensers and ftft atttom&tie HEtttiEI le"f'el gage. 

The tank is classified as ~ inactive waste meagement unit. It OJ)eflltea from May 
1946 until 1916. The tank recei••'ed eismuth phosphate metal waste; triootyl phosphate 
waste; and PUREX coating waste; thorium high ltY•'el waste; PUREX Ofgftftie wash waste; 
and sepemataftt cofttaining orgftftie wash wastes and eo&ting wastes from 241 A, i\X, and C 
tank:N fWHC 1991 a)_ 
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l The Thnk Farm SNnrcil-lanee and ~wte StelUS Repert far December 1991 (Haftlon 
2 1992) iftdie&t:es thftf: the taftk eeBtftiBs 1,602,720 L (424,000 gal) of sludge. The taok is 
3 eonsidereEI "souotl" ftfld is p&rti&lly interim isolatetl. 
4 
5 2.3.2.8.3 241 C 183 Siftgle SlteH Tank. The 241 C 103 Siegle Shell Tuek is 
6 northeast of 241 C 102, 8fld is the thiftl taok iB a three taok ease&Ele eomprised of 241 C 
7 101, 241 C 102, ftfld 241 C 103. Wastes flowed fH'St into 241 C 101, ~ O¥erilowed into 
8 241 C 102, ftfld fm&lly flowed into 241 C 103. The taok is suffOUD:tled ay five aeti-Ye 
9 F&Eliftf:ion monitorieg wells. The taok is alse equiwed with tempefftture sensors ftfld ftft 

10 automftf:ie liquid level gage. 
11 
12 The taok is elassif'teEI as ftft ieaeti-Ye waste mftft&gement unit. It is uneet'tftie: when this 
13 taok starteEI opefftting. Opeffttion of the taok eeased iB 1979. The taok reeef,1ed PUREX 
l eoftf:ieg waste; tril>utyl f)hosphftf:e waste; ftfld Stlf)Cffl&tant eontaieieg triautyl f)hosphate waste, 
15 eoftf:ieg, waste PURBX high ler1el waste, B Plftftt high leriel waste, B Pl&Bt waste 
16 fmetionimtion low level waste, PUREX sludge Stlf)Cfflftf:ftftt, PUREX low le>lel waste, waste 
1,_ fmetioni:mtion PUREX sludge, PUREX orgftftie wash waste, 1&90ffttory waste, 
18 deeontamieftf:ion waste, RBDOX ieft ~hftftge waste, RBDOX high le>lel waste, 
19 noneomp~ waste, waste_fmetionimtion ion 9eh&Bge waste, N Reaetor waste, Paeif'ie 
26':' Notthwest Laaoratory (PNL) waste, ftfld evftf)OF&tor aottoms from 241 A, 241 B, 241 BX, 
21,.., Md 241 C Tft:Bk Farms. This unit was used as the reeeiver fur opeffttieg p 10 S&:ltw&t:er 
22 systems within the 241 C Tft:Bk FM'ffl (WHC 1991ft). 
2 st.) 

2 The Thnk Farm ·SNnrcillance and ffliate Stetu.9 Repert fer December 1991 (HaftloB 
25 1992) iedieates thftf: the taok eontaies 234,360 L (62,000 gal) of sludge ftfld 503,405 L 
26- (133,000 gal) of SUf)Cffl&te. The taok is eensiEleretl "souotl" and is f)Mti&lly iBterim isolatetl. 
2 
28 l.3.l.8.4 241 C 184 Single Shell T&Bk. The 241 C 104 Single Shell T8:Bk is 
291' northwest of 241 C 101, ftftd is the fH'St taok iB a three tftnk ease&Ele eompriseEI of 241 C 
30 104, 241 C 105, ftfld 241 C 106. Wastes flowed first into 241 C 104, ~ O'lerflowed into 
31 241 C 105, ftfld fm&lly flowed into 241 C 106. The taok is suffOunded ay se·•'en aeti-Ye 
32 F&Eliftf:ion monitorieg wells. The taok is also equiwed with tempefftture sensors ftfld an 
33 automftf:ie liquid level gage. 
34 
35 . The taok is elassifieEI as ftft ieaeti-Ye waste management unit. It OJ)CfftteEI from Oetoaer 
36 1946 ttntil 1980. The tank reeei>1eEI PURBX eoatieg waste; aisemth phosphate metal waste; 
37 PUREX low le"t•el ftfld high level waste; thorium low le·1el ftfld high level waste; PUREX 
38 orgftftie wash waste; ftfld SUf)CfflfttBnt eentaieieg metal waste, PUREX orgftftie wash waste, 
39 PUREX low le·t'el ftfld high le·t'el waste, eeatiBg waste, eemp~ waste, PNL waste, N 
40 R-eeetor eomp~ waste, waste fmetionimtio& io& e'Jfehftftge waste, Eleeentamieftf:io& waste, 
41 B Plftftt low level ane high level waste, evftf)Offttof aottoms; RBDOX high level waste, ftfld 
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tributyl l)hoSf'h&te waste from 241 A, 241 AX, 241 C, 241 BY, 241 TY, 8ftti 241 U Tanks 
(WHC 1991a). 

The Tank Fami Sitp;eillance and 14wste Sl6IU8 Repen fer December 199/ (Haeloa 
1992) iftdic&tes that the tank eofffll:ffls 1,115, 100 L (295,000 gal) of sledge. This tank is 
eonsideretl "sottnEI" 8ftti is l)artift.Hy iBtetim isolatetl. 

2.3.2.8.S 241 C 105 Single Shell Tank. The 241 C 105 Single Shell TuBk is 
noftheast of the 241 C 104 Single Shell Tank 8ftti is the seeone tank ifl a three ta:nk easeade 
eoffl.l)rised of 241 C 104, 241 C 105, 8ftti 241 C 106. ·wastes flewed first iBte 241 C 104, 
~ 0•1ertlewed into 241 C 105, 8Bd fmally flowed into 241 C 106. The tank is sttffOttBded 
by eight aetwe mdiation moBitori:ng wells. The tank is also eq_ttif>f>ed with teffl.f)ef'fttttre 
sensors 8ftti M atttomatie liquid level gage. 

The tank is classified as 8B inaetF1e waste m&Bagement unit. It is uncertain whether 
this tank stafted Ol)efflting ifl 1946 or in 1947. OJ,emtien of the tank eeased in 1979. The 
tank reeewed PUREX eoating waste; tributyl l)hoSf'h&te waste; PUREX slttdge Stlf)efftfttftBt; 
RBDOX Stlf)efftatant; 8ftti Stlf)efftfttftBt eontainiftg tributyl l)hoSf'hate waste, eoating waste, 
PUREX slttdge Stlf)efftate, RBDOX Stlf)efftatant, PUREX high le>t1el waste, RBDOX high 
le11el waste, noneoffl.l)leted waste, B Pl&Bt waste fmetionization low level 8ftti metal wastes 
from 241 A, 241 I.X, 241 A¥, 241 B, 241 C, 8ftti 241 TX TuBk F8:fflls; 8ftti solids 
eontainiftg PUREX sledge Stlf)efftftte, easting waste, 8ftti eesium feet from 241 I.X &Bd 241 
A Tank F8:fflls (WHC 1991a). 

The Tank Fami Sitn't!iliaRce and 14wste StaHtJ Repen for December 1991 (Haeloa 
1992) intiieates that the tank eofffll:ffls 567,000 L (150,000 gal) of slttdge. This tank is 
eonsideretl "soune" 8Bd is l)artift.Hy iBterim isolatetl. 

2.3.2.8.6 241 C 106 Single Shell Tank. The 241 C 106 Single Shell ThBk is 
noftheast of the 241 C 105 Single Shell Tank, &Bd is the thiftl 8Bd last tank ifl a three tank 
easeade eoffl.l)rised of 241 C 104, 241 C 105, 8Bd 241 C 106. Wastes flowed first iBto 241 
C 104, ~ 011ertlewed into 241 C 105, 8ftti fmally flewed into 241 C 106. The tank is 
sttffOunEied by six aetwe mdiatioB moBitorillg wells. The tank is also equif>f>ed with 
tefflf)ef&tttre sensors 8ftti a m&Bttal liquid level gage. 

The tank is classified e:s 8B ifiaetiYe we:st:e m8:B8:gement unit. It is ueeert&in whether 
this tank stafted Ol)efflting in June of 1947 or in 1951. OJ,emtion of the tank eeased in 1979. 
The tank reeewed PUREX eoating waste; B Pl8Bt low level waste (we:ste fmetionization); 
sui>ernat&Bt containing PUREX high le·1el we:ste, 8Bd tributyl l)ftOSf'h&te waste from the 241 
A 8ftti 241 C TuBks; 8ftti solids eoMaining PUREX slttdge SUl)efflfttftBt from 241 A TuBks 
(WHC 1991a). 
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1 The Tank Farm Sitr,ieil-lenee fJ1ld "wte Status Rcpert fer December 1991 (Hltftloa 
2 1992) iftdieftles that the tftflk eontaiBs 145,650 L (191,000 ge:l) of sludge ftfld 121,120 L 
3 (32,000 ge:l) of SHf)eftlate. The taek has a high heat load of 150.000 Bm/h. This taek is 
4 eoesidefeEI "soun:El" ftfld is parti&:Rj i:Rterim isolated. 

~ 2.3.2.8.7 241 C 197 Single Shell Tank. The 241 C 101 Single Shell Toftk is 
7 ROrthwest of the 241 C 104 Single Shell Tuflk, ftfld is the fll'st taek iB a three taek easeade 
g eomprised of 241 C 101, 241 C 108, ftfld 241 C 109. Wastes flowed flf'St iRto ~41 C 101, 
9 R~t o•t'etflowed iRto 241 C 108, ftfld fi:R&lly flowed iRto 241 C 109. ~ tftBk J:S SUffOUn:Eled 
1 O by seYea &eWt'e fftdi&tioa moaitoring wells. The tftBk is e:lso equiwecJ wJ:th tempemture 
11 seRso£S end en autometie 1-iouid l011el eaee. 

12 . f A ff 
13 The tftBk is elassified as ft:R iRaetwe waste managemeet umt. It opemtedrom n~&. 

140 1946 until 1918. The tftBk reeeived bismuth phosphate fll'st eyele waste; hot 201 C Buildmg 
15-3" (Semiworks) waste; tributyl phosphate; ~~ eoatiRg w~ste; Haeford ~mtory 
16 Opemtioas waste; ftfld supem&ta:Rt eoftta-ffli:Rg PUREX eoa~g ~a~, ~ waste, N ~tor 
l 7t'> waste, labomtory waste, deeontamiR&tioa waste, waste fmetioftmltioft J:Oft ~hftftge waste. 
l @:, AArl e•,AflAffltAf" oottAms wA~e from the 141 C. AArl 141 'RX TAnks AVHC. 1991e). 

19 
2ff' The Tflllk Farm Sitr,ieilltmee fJ1ld "wte Sttttus Rcpert fer December 1991. (Hanle~ 
2lo 1992) iftdieates that the tftBk eontaiBs 1,213,860 L (331.000 ge:l) of sludge. Tbts tftBk ts 
22- eAnsirle~ "sAnnrl" AArl ls nAftlAUv lntef'lm lsA1Atec-t 

; ~ 2.3.2.8.8 241 C 198 Single Shell Tank. The 241 C 108 SiBgle Shell !ftRk is 
25 ROrtlieast of 241 C 107, ftfld is the seeon:El tftBk iR a three tftBk easeatle eompnseEI o~ 241 C 
20 101, 241 c 108, ftfld 241 C 109. Wastes flowed fll'St iRto 241 C 101, OYetflow_ed mto_ 2~1 
27 C 108, ftfld fifte:lly flowed iRto 241 C 109. The taek is suff8un:Eled by three &eti't'e ~ft 
28"J moaitoring wells. The tftBk is also eq_aitJf>ed with lefflfl6Hltu£e seRsors ftfld a ma:Rual liqutd 
29" lm.•P.1 '7A '7P. 

30 . ed f 
31 The tftBk is elassified as ftft m&etrt'e waste mftftagemeet uftJ:t. It opemtrom 
32 September 1941 uetil 1916. The tftBk reeei'red bismut:11 ~hosphat~ ~ll'st eye~ w~ste; PUREX 
33 eo&tieg waste; tributyl phosphftle waste; hot 201 C Buildiflg (SeftttWorks) was_te, ftfld 
34 supem&ta:Rt eoota-ini.e:g tributyl phosphftle waste, eoatiRg waste PUREX orgame wash waste. 
35 f.ffletioftfflltieft ioft e3teltftftge waste, PNL waste; N R-e&etof waste, labomtory waste, 
36 deeomamieetion waste. ftfld RIIDOX hieh le•rel wasle fmm lhe 241 C Tunlei AVHC 1991a). 

37 ~ 
38 The Tonk Farm Sitr,ieilltmee fJ1ld ~ Status Rcpert J0r December 1991 (Hftftlen. 
39 1992) illdieftles that the tftBk eontains 249,480 L (66,000 ge:l) of sludge. The tftBk eonta:i:ns 
40 feff00v1Hlide. This t.lHlk is eonsideFef-i "SOt:tnd" end ls lntef'lm isolated. 

41 
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2.3.2.8.9 241 C 109 Siegle Shell Tank. The 241 C 109 Single Shell Toek is 
noftheast of the 241 C 108 Single SheH Toek, ftft<l is the thifd ftft<l last tftBk in a three tank 
cascade cofflf)rised of 241 C 107, 241 C 108, ftft<l 241 C 109. Wastes flowed first into 241 
C 107, Bat overflowed into 241 C 108, ftft<l finally flowed into 241 C 109. The tftBk is 
suffOuftded by six aewte radiation monitoring wells. The tftBk is also equipped with 
temi,emture sensors ftft<l a m&B.Ual liquid le•tel gage. 

The tftBk is classif'te<l as lift inectwe waste mliftagemeftt unit. It is uooertft:ifl whether 
this tftBk started operating in t'..pril 1948 or in 1952. Of)emtion of the taBk ceased in 1976. 
.The taBk reeei•,ed bismuth phoSf>h&te first cycle waste; tributyl phoSf>h&te waste; hot 201 C 
Builtling (Semiworks) waste, PUREX co&tiftg waste; ftft<l sepem&t&nt centai:ntng PUREX 
co&tiftg waste, hot Semiwerks waste, twlif)Omter bottoms, ttnd ion e,rehliftge waste from the 
241 C Toeks (WHC 1991ft). 

The Tank Fami ~,-i,ieillmice tmt1 "wte 8fflfll5 RepeFt J'°{;}r December 199l (HaD:len 
1992) iftdieates that the tftBk cent&ins 234,670 L (62,000 gal) ef sludge ftft<l 15,140 L (4,000 
gel) of Sllf)effllitliftt. The taBk cent&ins feffl>Cy&B.ide. This tank is considered "soeftd" ftft<l is 
interim isolated. 

2.3.2.8.10 241 C 110 Siegle Shell Tank. The 241 C 110 Single Shell Toek is 
ft8ftftwest ef the 241 C 107 Single SheH Tffflk, ftft<l is the fmt tftBk in a three tftBk cese&de 
eofflf)rised of 241 C 110, 241 C 111, ftft<l 241 C 112. Wastes flowed first into 241 C 110, 
Bat e•t'erflowed into 241 G 111, &Ba .fm&lly flowed 241 C 112. The tank is sttffOUftded by 
six actr,e mai&tien monitoring weHs. The tank is alse equipped with tempemmre sensors 
liBEl a m&B.U&l liqeia le>t'el gage. 

The tftBk is cl&ssif'te<l as lift in&etrte waste mlillflgemeftt unit. It opemtea from Mey 
1946 until 1976. The tank reeert'ed tributyl phoSf>hate waste; bismuth phoSf>hllte fll"St cycle 
waste; ftft<l sepem&t&Bt ceB.t&:iftiB.g PUREX erg&B.ic wash waste, ien e,reh&B.ge waste, coating 
waste, e¥&f)8mtof bottoms, ftft<l RBDOX ien e,rebliftge waste (WHC 1991&). 

The Tank l¾1mi ~,-i,'eillmice tmt1 ~te 8ffllllS RepeFt fer December 199l (HaD:len 
1992) iftdie&tes that the ttmk ceftt&ins 740,880 L (196,000 gel) of sleage. This tank is 
censiderea lift "assumed leaker" ttnd is f)8fti&1ly iBterim isel&tea. 

2.3.2.8.11 241 C 111 Siegle Shell Tank. The 241 C 111 Single SheH Toek is 
noftheast ef the 241 C 110 Single SheH Toek, ftft<l is the secee.tl tank in a three tftBk cese&de 
cefflf)rised ef 241 C 110, 241 C 111, liBEl 241 C 112. Vlastes flowed first into 241 C 110, 
ftft<l theft overflowed into 241 C 111 Single Shell Tffflk ftft<l theft flowed into 241 C 112. The 
tftBk is sttffOUftded by six actrte ftlffllitien monitoring weHs. The tftBk is else equipped with 
f:emncf'fltl1M ~n9.AA An.fl A mAnnAI H011ifl l{wel PAPe. 
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1 The taftk is ele:ssifted e:s 8:ft itt&et.i.¥e we:ste me:ne:gemeot unit. It Of)efftted from .August 
2 1946 uetil 1916. The te:nk FeeePled bismuth phosphe:te fKSt eyele waste; PUREX orgftftie 
3 wash waste; tributyl phosphate waste; PUREX eo&tiBg waste; evaporator bottoms; hot 201 C 
4 Bttildiftg (Semiworks) waste; e:ntl sttpemate:nt eontaiftieg evaporator bottoms, eo&tiBg waste, 
5 and tribtttyl phosphate waste from the 241 B e:ntl 241 C Te:nks (WHC 1991&). 
6 
7 The Tank Farm 8uF¥Cillance tmd l¼lste Stattta Rep0Ft fer December 1991 (He:nloft 
8 1992) iflElieates that the taBlc eontaies 215,460 L (51,000 gal) of slttdge. The taBlc also 
9 eontaies feffoeyaoide. This taftk is eoftsidered tlft "assttmed leaker" e:ntl is interim isolated. 
10 
11 2.3.2.8.U 241 C lU Single Shell Tank. The 241 C 112 Sittgle Shell Tonk is 
12 oorthwest of the 241 C 111 SiBgle Shell TuB:k, e:ntl is the last te:nk iB a three taftk easeade 
13 eomprised of 241 C 110, 241 C 111, e:ntl 241 C 112. Wastes flowed first iBto 241 C 110, 
1 ee~ 071etflowed into 241 C 111, e:ntl finally flowed into 241 C 112. The taftk is suffOttnded 
1~ by six aew,e radiatioft monitoring wells. The taek is also equipped with tefflf)0flltllre sensors 
16 and a me:nttal l:i<tttid le>t•el ge:ge. 
11 
1 ~

0 
The taftk is classified as tlft ittaew.•e waste mftftftgOmeftt ttoit. It is ttneet'tflffl whether 

19 this taBlc started operatiBg iB NtY1ember 1946 or iB 1952. OperatieRs ceased in 1916. The 
20'? taftk Feeei-1ed tributyl phosphate waste; PUREX eo&tiBg waste; hot 201 C Bttildiftg 
21 n (Semiworics) waste; e:ntl sttpeftlftt&ftt eontaiftieg eo&tiBg waste, trihtttyl phosphate waste, e:ntl 
22 iot1 ffifehtlftge waste from the 241 C TuB:ks (WHC 1991&). 
23 
24 The Tank Farm Su,veillanee tmd ~te SltllUS Rep0Ft fer December 1991 (He:nlot1 
25 1992) itldieates that the taBlc eontaies 393,120 L (104,000 gal) of slttdge. This taBlc also 
26- eofttftifts feffoeyaftide. This taftk is eoftsidered "settnd" e:ntl is pftfti&lly iftterim isolated. 
27 
28" 2.3.2.8.13 241 C 291 Single Shell Tank. The 241 C 201 Single Shell Tonk is oorth 
290'- of 241 C 103, e:ntl is the first taftk in a futtr taftk easeade eomprised of 241 C 201, 241 C 
30 202, 241 C 203, e:ntl 241 C 204. Wastes flowed fa=st into 241 C 201, theft into 241 C 202, 
31 theft iflto 241 C 203, and then into 241 C 204. The t&Bk is SttffOttnded by mei&t.ion 
32 monitoring wells, how071er, ooee ue esfrefttly aetwe. The taBlc is also equif,ped with 
33 temperamre sensors e:ntl a mtlftttal l:i<tttid le>t•el gage. 
34 
35 The taftk is classified as tlft in&et.i.¥e waste mtlft&gemeftt unit. It operated from 1953 
36 until 1911. The taelc reeeF.•ed bismuth phosphate metal waste e:ntl strontium 201 C Buildiftg 
37 (Semiworics) waste (WHC 1991&). 
38 
39 The Tank Farm Su,veilltmee tmd ~te SltllUS Rep0Ft Jv,r December 1991 (He:nlon 
40 1992) indietttes that the taftk eontaies 7,560 L (2,000 gal) of sludge. This taftk is eoftsidered 
41 tlft "assttmed leaker" e:ntl is interim isolated. 
42 
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2.3.2.8.14 241 C 202 Single Shell Tank. The 241 C 202 Smgle Shell Tuak is 
ROrtkwest of the 241 C 201 Smg:l:e Shell Tonk, &:lid is the seeoftd tftftk ie. a feur tftftk easeftde 
eomprised of 241 C 201, 241 C 202, 241 C 203, &:lid 241 C 204. Vlastes flawed flfst ie.te 
241 C 201, thee: mte 241 C 202, thee: ie.te 241 C 203, &:lid theft inte 241 C 204. The tftftk is 
surrounded by mdifttieB moftitering wells, hewe>t•er, H:00:e are eurreetl-y aetir1e. The tftftk is 
a-lso et}l:tippetl with tCfBJ)efftftlre sensors &:lid a mftft\:la-1 liquid kwel gage. 

The tftftk is elassified as ft:B: ie.aetwe waste menagemeBt unit. It epemted from 1953 
ufttil 1977. The tftftk reeei-'+•ed bismuth phesphate metal waste, stfoBtium 201 C Build:iftg 
(Semiworks) waste, ftftd supemfttft:B:t eofttftie.mg bismuth phesphate metal waste from the 
241 C 201 Smg:l:e Shell Tuak (WHC 1991a). 

The Tank Fami Surw!ill-anee and ~w,e Stf:lnts Rep0rt fer December 1991 (Hftftloe. 
1992) i:ftclieates that the tftftk eofttftie.s 3,780 L (1,000 ga-1) of sludge. This tftftk is eoe.sidered 
8:B: "assumed leaker" and is ie.terim isolfttetl. 

2.3.2.8.15 241 C 203 Single SheU Tank. The 241 C 203 Sie.gle Shell Tue.le is ROrth 
of the 241 C 102 Smgle Shell Tanlc, and is the thifd tftftk ie. a four tftftk easeade eomprised of 
241 C 201, 241 C 202, 241 C 203, &:lid 241 C 204. Wastes flowed first ie.te 241 C 201, 
e.eM ie.te 241 C 202, thee: ie.te 241 C 203, &:lid fina-lly ie.te 241 C 204. The tftftk is 
surrounded ey fftfflfttiee. moftiterie.g wells, howCYer, e.oH:e are eurree.tly aeti·1e. The tftftk is 
a-lso et}l:tipped with temt>emture seBsors and a mftDlla-1 liquid lw1el gage. 

The tftftk is elassified as ft:B: ie.aetir1e waste menagemee.t unit. It epemted from 1953 
ufttil 1976. The tftftk reeei71ed PUREX high level waste (WHC 1991ft). 

The Tank Fami Surw:ill-anee and ~w,e StfJtlta Rep0rt fer December 1991 (118:B:loB 
1992) iRElieates that the tftftk eofttftie.s 18,900 L (5,000 ga-1) of sludge. This tftftk is 
eoe.sidered ftft II assumed leaker" &:lid is ie.terim isolfttetl. 

2.3.2.8.llt 241 C 204 Single Shell Tank. The 241 C 204 Sie.gle Shell Tuak is ROrth 
of the 241 C 203 Sie.g:l:e Shell Tank, &:lid is the last tftftk i:ft a feur tftftk easeftde eomprised of 
241 C 201, 241 C 202, 241 C 203, &:lid 241 C 204. Wastes flowed first ie.te 241 C 201, 
fl.CM ie.te 241 C 202, thee: ie.te 241 C 203, and flfttllly ie.te 241 C 204. The tftftk is 
surrounded by two aeti•re mdifttieB moftiterie.g wells. The tftftk is a-lso equipped with 
tempemture sensors &:lid a mllfl.WH lifluid :l:e,•el gage. 

The tftftk is elftssified as an ie.ftet:Pfe waste mft:B:agemeftt ue.it. It epemted from 1953 
ae:til 1977. The tftftk received PURBX high le>.•el waste (WHC 1991ft). 
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The Ttmk Faffl'l SttrveiUanee 8nd :mcute Status Rep0rt fer December 199/ (H&B:loft 
1992) illdieares that the tftfik eoftfflffls 11,340 L (3,000 ga-1) of sledge. This tank is 
coftsidered ftft "assttmed lea.kef" ftftd is iftterim isolated. 

2.3.2.9!\3:~l ~I 241-A-302A Catch Tank. The 241-A-302A Catch Tank is located near the 
241-A-i's'f'"'fjl~ersion Box, immediately south of the 202-A Building. 

The 241-A-302BI Catch Tank started operating in 1956 E J!il !J!E J!Jl:§21 ftftd ceased 
opemting ift 1980. It is designed to contain leaks from transfers and drainage from 
operation within the 241-A-151 Diversion Box. The 11olttmes of waste recei't•ed varied 
aeeofdiftg to Sf)eeifie plftftt opemtioes. It currently contains 13,645 L (3,605 gal) of waste. 

l~Uml-i]illE!I• ::::1~• :::;111:::!ml!Ilffl~ 
2.3.2.1@2g]\212 241-A-302B Catch Tank. The 241-A-302B Catch Tank is located in the 
241-A T~'''p:.n, which is approximately 487 m (1,600 ft) northeast of the 202-A Building 
and directly south of the 241-AX and 241-AY Tank Farms. It is located on the berm on the 
east side of the tank farm fence. 

Constructed in 1956,I!li!iBIYBII Il!I!, the 241-A-302B Catch Tank is an 
inactive waste management unit. A fill pipe and a liquid level measurement station are 
present. The unit is associated with the 241-A Tank Farm and the 241-A-152 Diversion 
Box. This unit was u_sed for the transfer of waste solutions from processing and 
decontamination procedures. The volumes of waste £eCeWed varied dCJ)eftdiBg Oft the 
Sf)eeifie plftftt opemtinfts. It currently contains 12,306 L (3,240 gal) of waste. 

ffl'.g:::n,-fa111a1m:::m~1w.1u:1u.:::m :=:mm~ 
2.3.2.113 241-A-350 Catch Tank. The 241-A-350 Catch Tank is located at the south end 

::::::: 

of the 241-A Tank Farm. 

Constructed in 1956, the 241-A-350 Catch Tank is an active waste management unit. 
A fill pipe and a liquid level measurement station are present. The unit is associated with 
the 241-A Tank Farm and the 241-A-A and 241-A-B Diversion Boxes. This unit was used 
for the transfer of waste solutions from processing and decontamination procedures.~ 
11olttmes of waste recei:¥ed 111H'ied dCJ)Cftdiftg oft the Sf>e0H1C plftftt OJ)CmtioBs. 

H9:::mm-:::mtii!:::a =:::-t1::::m ::ia :ia~ 
2.3.2.U! 241-A-417 Catch Tank. The 241-A-417 Catch Tank is located just west of the 
241-A-401 Condenser Building and south of the 241-AX Tank Farm. 
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Constructed in 1956, the 241-A-417 Catch Tank is an active waste management unit. 
This unit was used to collect condensate from the 241-A-401 Condenser House. It currently 
holds 120,600 L (31,900 gal) of the 207-A Retention Basins condensate. 

', 

2.3.2.13 241 hX 1S2CT Cateh: Tank. The 241 A 152CT C&teh Tftftk and the 241 AX 152 
DPtelteF Stfttien are the Sftftle waste m&Bagemeat unit. The 241 A 152CT C&teh Tftftk is 
scheduled fer deletion from the V/IDS system (WHC 1991a). The unit is Elf)l)fOmB&tely 3 m 
(10 ft) iBside the 241 AX Tank FftflB west perimeteF fence. 

This aeili·e unit we:s eoestmeted in 1965 e:ed eoesists of two di¥efte£ t:&:eks ie e. 
common cell with a stainless steel J..ine£ on the floor that ~teBds about 0.3 m (1 ft) Uf) the 
walls. There is also a pufflf) pit that does not h&11e a st&ieless steel line£. The eell &lid the 
pufflf) pit dfllffl: to the e&teh t&6k below. 

The unit tmnsfers waste solutioes &Bd dmiBage from processing operations within the 
241 A 151 Di:1e£Sion Bmc. It euffently contains 10,053 L (2,656 gel) of waste. 

2.3.2.14§ 241-C-301C Catch Tank. The 241-C-301C Catch Tank is located southwest of 
the 241-C-252 Diversion Box and west of the 241-C-204 Single-Shell Tank. The unit is near 
the southwestij§fil:~:1ilmt il::tl~ fence of the 241-C Tank Farm. 

Constructed in 1946, the 241-C-301C Catch Tank is an inactive waste management 
unit. The unit was isolated at the surface in 1985 and is marked at the surface by two sets of 
10 cm (4 in.) diameter, stubbed pipes, less than 1 m (2 ft) high. 

The unit is associated with the 241-C-151, 241-C-152, 241-C-153, and 241-C-252 
Diversion Boxes and the 241-C Tank Farm. This unit was used for the transfer of waste 
solution from processing and decontamination operations. Volumes of waste 7,&ried 
depeBdiBg on pl&Bt oper&tioes. It currently holds 120,600 L (31,900 gal) of the 207-A 
Retention Basins condensate. 

lf:l::!!illlliii::::11111:~:~m :::11!1m1;i ;i:l:::1i:::1mn 

2.3.2.15§ 2~11::l§ll!W-" Keeeiffllg Vault. The 244-A iff::::5,~,mg Vauk is 
located approximately 396 m (1,300 ft) north of the 202-A Building. The unit, also known 
as the 244 A R-eeei:1er Tank, began operating in 1975 and is still active. The ~ ::)lifilj 
is 6 m (19 ft) long and 5 m (15 ft) in diameter. The 244-A :Receiving Vaultlli:!$.al;·····"'"' 
con5.1.1:11,~ted e(f carbon steelJ::• ,1!:!1,i!ffij, h&s-a capacity gJ 61,538 L (16,28(fgaif.'aiicf····"' 
sitsffi§il vertically inside a reinforced concrete, steel-lined vault with 0.3 m (1 ft) thick 
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walls and a 1 m ( 4 ft) thick base. The bottom of the vault is 15 m ( 49 ft) below grade. The 
unit receives waste from several tank farms and currently contains 13,955 L (3,692 gal) of 
waste. 

1q:::1ml\ffll:::m1:~:•;: ... :::m ::g!:::mt~ 
2.3.2.1',! 244-AR Vault/UPR 200 E-59 and UPR 200 E-'79. The 244-AR Vault is located 
approximately 61 m (200 ft) west of 241-A Tank Farm. The vault began operating in 1968 
and is in standby mode (WHC 1990ji); however, it is considered still active. The facility 
comprises the following: a canyon building; wind reduction building; instrument building; 
closed-loop cooling equipment building; control room; crane control room; and a 
changehouse. 

The 244-AR Vault was originally used to process radioactive waste that was being 
removed ("sluiced") from storage tanks. The waste was eventually transferred to B Plant for 
removal of cesium and strontium (WHC 1990jj). The facility also was the focal point for 
reprocessing and routing of PURIDC-generated-·waste between tank farms and the B Plant 
facilities in the late 1960's and between the tank farms and the Waste Encapsulation Storage 
Facility (WESF) in the late 1970's (Pines 1985). In 1984, a decision was made to upgrade 
the 244-AR Vault for use as a waste transfer facility. The extensive upgrading effort 
provided improved features for the safe and efficient transferring of PURIDC-generated waste 
between the tanks farms and B Plant. ~~ wastes consists of cladding removal waste 
enroute to B Plant and tmBsttfllftieTttU waste from B Plant/WESF to the tank farms. 

························· 

Two Qgi~::unplanned releases fflllt+IHJlllli:~!! associated with the 244-AR Vault. 
UBpffl:ftftC6 ·release UPR 200 E 59 eeettRocfin .. i-°tfiy··1979·. Colffllftlfflftte(! IB:ttd ftfttl 
tttmbleweeds from the 216 A 40 TfeftCli were used ey swallows te ettiltl nests ftt the vaulL 
The eolffllftlfflftte(! IB:ttd eeBta:ifted 137Cs ftfttl 60Co wffli reatlieg of 10,000 te 20,000 et/mift. 
The nests Wefe FemCY;e(! from ilie 1t1auk. The tttmbleweeds wefe Feffiove(! from the 216 A 40 
TfCneli, paekage(!, plaee(! iB. the burial greuftd, ftfttl the sides of the treneh were waslie(! ftfttl 
the eootam.iftftte(! IB:ttd was remCY1e(!. 

2.3.2.113 244-CR Vault. The 244-CR Vault is located in the 241-C Tank Farm just south 
of the 241-C Tanks and southeast of the 241-CR-151 Diversion Box. The vault started 
operating in 1946 and ceased operating in 1988. The vault is a reinforced concrete building 
31 m (102 ft) long by 8 m ( 26 ft) wide and 17 m (55 ft) deep. It is a two-level, multi-cell 
structure constructed below grade. The lower cell contains the process vessels and the upper 
cells contain the attendant piping and equipment. The facility's roof cover blocks allow 
access to the upper cells when removed. The lower cells contain four process vessels: TK
CR-001 and TK-CR-011 have diameters of 6 m (20 ft) and are 6 m (19 ft) tall; and TK-CR-
002 and TK-CR-003 have diameters of 4 m (14 ft) and are approximately 4 m (12 ft) tall. 
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The 244-CR Vault was used to tffiftsportmi!B,i!imffil'~::=§f waste solutions from processing 
and decontamination operations. ·• .. • .. •.•········································ ·w· ··············· 

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 air. The locations of cribs and drains in the aggregate area 
are shown on Figure Ultl• l !i!~lffi99!::m ::1 :::nm~11~:::1 :::m~1:::er1m:::!~bs Ht-the 
PUREX Plftftt Aggregate Area are genemlly EPl!i!¢xcavations .. t:::iffl!i!!.ilfflr:::backfilled 

~~;:::ii;;i;i;;r.11111~~!!!!:~!!!!~!;:!:::~!!r;!f;!!!!~!!I 
h9!re ifllet f'if3es 8fl6 a 11eftt stmeture; and have a siSfllkr.Jt f'&f>el' lie:er Sef)&fflti:Bg gravel from 
eaekfill. The ef'ies 8:l'e also etIHiwee with risers, whieh 8:l'e Of't'B ended f'if3eS that allow 
atmoSf)herie f'ressure to influe&ee liquid moYemeet. Water flows directly into the backfilled 
material or covered open space and percolates into the vadose zone soils. IIl.iii!i}i.i.§ii 

mil.i:nmlil~!::!~!!~~~!::::!!,!!,!!!11:!!::!~~tion 
or radionuclide capacity was met. The temi "specific retention" is defined as that volume of 
waste liquids that may be disposed to the soil and be held against the force of gravity by the 
molecular attraction between sand grains and the surface tension of the water, when 
expressed as the percent of packed soil volume (Bierschenk 1959). -twm. 

_,11.tlMfJ~adionuclide capacity refers to a specific number of curies of radioactivity the 
waste .. maiiagernent units were allowed to receive until they were shut down (Fecht et al. 
1977). A typieal eoo is illustrated iii Figure 2 7. Fre&eh CHll½BS and RWerse wells iBjeet 
wastew&tef Hite the gt't)Ufte at a •1arymg def'ths. They are gefleflllly eenstmeted of steel or 
ee&erete f'if3e and may either ee ~ or ftlleEl with gravel. A tyi>ieal freneh dmiB is 
illustmted iii Figure 2 8. The PUREX Plant Ag-gfegate J:..rea eontaifts 24 eries 8fl6 16 freneh 
dmins. The ef'ies and 6f&HlS typieally reeewed lew le¥el waste for diSf)Osal. The following 
sections describe each crib and drain in the PUREX Plant Aggregate Area mdividually. 
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l 2.3.3.1 216-A-1 Crib. The 216-A-1 Crib is located inside the 200 East Area perimeter 
2 fence extension, 60 m (200 ft) east of the 241-A Tank Farm, along Canton Avenue. The 
3 bottom of the crib is 9 x 9 m (30 x 30) and 5 m (15 ft) deep. The crib has two layers of 
4 sisalkraft paper (1,134 m2,· [3,720 ft2l} separating the gravel fill from the backfill. The side 
5 slope from the surface to 2 ·in (7 ft) deep is 1:1.5, and from 2.1 m (7 ft) to 5 m (15 ft) deep 
6 is 1:2. The crib is composed of three 15 cm (6 in.) perforated pipes, 9 m (30 ft) long, 
7 running horizontally at 3 m (9 ft) below grade in an H pattern. There is a layer about 1. 8 m 
8 (6 ft) deep (300 m3 [11,000 ft3}) of coarse rock in the excavation bottom. Effluent entered 
9 the crib from overground piping. The distaftee frem waste release pemt te the site bettem is 
10 5 m (17 ft). The crib also has an inlet pipe entering at the cross bar of the H-pattern 
11 distribution piping; a strainer rising vertically from the center; two layers of sisalkraft paper 
12 (a natural fiber media); and, a concrete pad to support the strainer. This waste management 
13 unit is surrounded by a light chain barricade with surface contamination warning signs.fl 

14, • En liwi.liiffl!Iffl2fflli']!l:::l:l:ll1111Bl!IffliIIIB 
15 
1-6 This crib was only active from November to December of 1955. During this time the 
l if, siteu.ilt received the depleted uranium waste from the cold startup run in the 202-A Building. 
18 It received a total of 98,400 L (26,000 gal). The unit was deactivated by removing the 
1~ overground piping and backfilling when it reached specific retention capacity. 
2f}-) 

21 19::fflm!ilm::l!fflll::]i'i::::-~l:::i;l):::g ::!B 
2~* 
2 · 2.3.3.2 216-A-2 Crib. The 216-A-2 Crib is located 80 m (260 ft) south of the 202-A 
24 Building, 300 m (900 ft) west of Canton Avenue, and southwest of the 291-A-1 Stack. The 
25 crib dimensions are 6 x 6 m (20 x 20 ft) and 8 m (27 ft) deep. The waste management unit 
2e- consists of 15 cm (6 in.) perforated lines, two 6 m (20 ft) lengths fonnfflg a cross pattern 
27 horizontally 6.4 m (21 ft) below grade. It has approximately 2 m (6 ftf(i40 m3 [5,000 ft3]) 
2§"1 of coarse rock and~ backfilled to grade. The side slope from grade to 6.4 m (21 ft) 
29'--- deep is 1: 1.5, and from··-·6.4 m (21 ft) to 8.2 m (27 ft) deep it is 2: 1. The crib also has two 
30 10 cm (4 in.) inlet pipes~$ m (15 ft) long, and a 15 cm (6 in.) strainer 4.1 m (13.5 ft) 
31 long, rising vertically from the bottom to a vent structure. There are two concrete pads to 
32 support the strainer and the vent, and a sisalkraft paper (Batuml fiber media) to separate the 
33 gravel fill from the backfill. The crib is marked by a light chain barrier and a stubbed green 
34 pipe. 
35 
36 This unit was active from January 1956 through January 1963. During this time it 
37 received 230,000 L (61,000 gal) of organic wastes, containing normal paraffin hydrocarbons 
38 and tributyl phosphate, from the 202-A Building. The unit was deactivated by removing a 
39 section of effluent piping when the specific retention capacity was reached. 
40 

41 IIIIIBB:::l!lilil!::::lmmilJllill:lmi:::m ~ 
42 
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2.3.3.3 216-A-3 Crib. The 216-A-3 Crib is located directly south of the 275-EA Building, 
approximately 365-m (1,200 ft) west of Canton Avenue and 180 m (600 ft) north of the 202-
A Building. The crib dimensions are 6 m (20 ft) in length and width with a depth of 5 m 
(lie ft). The waste management unit has three perforated pipes 2.4 m (8 ft) below grade 
placed horizontally forming an H pattern. The unit has about 2.4 m (8 ft) (280 m3 [10,000 
ft3l) of gravel backfilled into the crib. The side slope .from grade to 2 m (7 ft) deep. is 1. 5: 1, 
and from 2 m (7 ft) to the bottom is 2: 1. 

The 216-A-3 Crib was in operation from January 1956 to April 1981. From the 
beginning of operation until November 1967, the waste management unit received wastes 
from the silica-gel regeneration in the 203-A Building, the uranyl nitrate hexahydrate storage 
pit drainage, and the liquid waste from the 203-A Pump House. From November 1967 to 
April 1981, the sittlii received uranyl nitrate hexahydrate S§torage Ppit drainage, liquid 
drainage, liquid waste from the 203-A Building enclosure sumps, and the heating coil 
condensate from the Pl through P4 uranyl nitrate hexahydrate tanks. Betweeft 1967 8ffll 
1970, the unit diseefttitmed reeeiving disehttrge frem silica gel regeBeffltioe. wastes. The 
above wastes Mel,iffi reworked through the uranium cycle and any resulting waste with low 
radioactivity ere}!ii,f sent to 216-A-29J:141fi- This crib received over 3,000,000 L (800,000 
gal) of waste (WHC _ 1991a). 

iffllIIIP&l:Il!lliI• Ilmit!!::::1itlI~~:::imt~ 
2.3.3.4 216-A-4 Crib/UN 200 E-13. The location of the 216-A-4 Crib is 80 m (260 ft) 
south of the 202-A Building and 230 ·m (760 ft) west of Canton Avenue, and 46 m (150 ft) 
east of the 216-A-2 Crib. The crib dimensions are en e~tt¥&tioe. &re& ef 6 x 6 m (20 x 20 
ft) and 8 m (26 ft) deep, with a side slope from the surface to 5.5 m (18 ft) deep of 1:1.5, 
and from 5.5 m (18 ft) to 8 m (26 ft) deep, IB.II IIP-illli.1111:2. The excavation has 5.5 m 
(18 ft) 11911P [10,000 ml3l) of coarse rockiiifaiicfhaid,een backfilled to grade. The waste 
managemenfumt consists .. of two 6 m (20 ft) lengths of 15 cm (6 in.) perforated pipe forming 
a cross pattern horizontally 5.5 m (18 ft) below grade. Additional structures to the crib 
consist of three 10 cm (4 in.) inlet pipes 4:-6! m (15 ft) long, a 15 cm (6 in.) strainer 4.1 m 
(13.5 ft) long, a vent structure, a vent box and concrete pad, and two layers of sisalkraft 

i:.iii•,;$,ari:i1l111mi11iil1.1;im.lP-:::my-
This waste management unit was active from December 1955 through December 1958. 

During this time the crib received 6,210,000 L (1,640,000 gal) of laboratory cell drainage 
from the 202-A Building and the 291-A-1 Stack drainage. le. Deeemller 1958, the uBit 
llee&me f)lugged &lid fleeEled &ft &re& lletweeft the uBit &lid the 291 A St&ek, eefltami.B&ting the 
gt'()Uftti surface (UN 200 B 13) . The eeetamie.&tioe. was tem0•1ed te a tree.eh &:long the seuth 
ooundary ef the unit &lid e011Cfetl with a foot ef sail. The waste management unit was 
deactivated by blanking the effluent piping when the unit reached its specific retention 
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capacity. The unit is surrounded by a light chain barricade in addition to the 202-A Building 
contamination zone barricade. 

2.3.3.5 216-A-5 Crib. The 216-A-5 Crib is located 140 m (450 ft) south of the 202-A 
Building and 430 m (1,400 ft) west of Canton Avenue between the inner and outer 202-A 
Building exclusion area fences. The crib excavation dimensions are 10.6 x 10.6 m (35 x 35 
ft) and 9.8 m (32 ft) deep, with a side slope from the surface to 7.3 m (24 ft) deep of 1:1.5, 
and from 7.3 to 9.8 m (24 to 32 ft) deep of 2:1. The excavation is backfilled with about 
2.4 m (8 ft) (600 m3 {21,000 ft3)) of coarse rock. The waste management unit consists of 
three 20 cm (8 in.) pipes placed horizontally 7.3 m (24 ft) below grade in an H pattern, an 
inlet pipe, a strainer and vent, two layers of sisalkraft paper, and a concrete pad to support 

~~~--~~~~r.~_::::::::m•:::mmmm:::111e1:::1::1mmtmiEE1111:::m~::a ::g :::~11111 
l~-g:::m~fl~: 

This crib was active from December 1955 to October 1966. From December 1955 to 
November 1961, the waste management unit received the process condensate from the 202-A 
Building. From November ·1961 to October 1966, the unit was active but received no waste 
(backup for the 216-A-10 Crib). In October 1966, the unit received the process condensate 
from the 202-A Building. 0¥er the yeMS lffin.~Jffiti.:vil ~)jthe crib received approximately 
1,630,000,000 L (431,000,000 gal) of aciclic ···waste·:··········The crib was deactivated by 't'ltt'lfflg 
~II!i!IB;!:[Jj the effluent piping to . the unit and then rerouting the waste to the 216-
A-10 Crib. 

2.3.3.6 216-A-6 Crib/UPR 200 E 21, UPll 200 E 29. The 216-A-6 Crib is located outside 
the 200 East Area perimeter fence, 300 m (1,000 ft) east of the 202-A Building and 76 m 
(250 ft) east of Canton Avenue. The bottom dimension of the crib is 30 x 30 m (100 x 100 
ft) and 6 m (19 ft) deep with a side slope from the surface to 2 m (7 ft) of 1: 1, and from 
2 to 6 m (7 to 19 ft) of 2: 1. The waste management unit contains a 38 cm (15 in.) pipe 
placed horizontally 4 m (12 ft) below grade the length of the unit. Five 30 m (100 foot) 
lengths of perforated pipe are placed perpendicularly to the first pipe at 6 m (20 ft) intervals. 
The unit contains 2 m (7 ft) (2,600 m3 f91,000 ft']) of coarse gravel fill and then backfilled 
to grade. This crib also has an inlet pipe, 'five strainers, two layers of sisalkraft paper, and 
five concrete pads to support the strainers at the bottom. 

The crib started operating in 1955 and ceased operating in 1970. From November 
1955 to Janu 1961 this waste mana ement unit received the SCDste.ifiimibfidinidi the ary ' g :;:;;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:::;:::;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;::,::::,: ' 
equipment disposal tunnel floor drainage, the water-filled door drainage and the slug storage 
basin overflow waste from the 202-A Building. From January 1961 to March 1966, the unit 
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was inactive. After March 1966, the waste management unit received the previously 
mentioned effluents again;:li• a:lfl. Overall, the total volume of waste received by this 
crib was 3,400,000,000 L (900,000,000 gal). In August 1974, the unit was deactivated by 
blanking the effluent pipeline to the unit in Distributor Box No. 1. The radiation zone 
denoting this unit was enlarged to include the contaminated ground surface northeast of the 
unit. 

This wftste mftfte.gemeftt unit hfts ft kBowft relee.se, UPR 200 E 21, which occurrod Oft 
Me.reh 20, 1959. It wfts ftft CY1ertlow from the crib the.t coBte.mifle.ted the soil ftdjfteeftt k> the 
crib. Oft Je.ftuflij' 20, 1961 ueple.oo:ed relee.se UPR 200 E 29 occurrod. This relee.se WftS 
also ftft: 0 1,erflow from the crib. After both of these ifteideitts the grouftEI suffaee was eO¥ered 
with 15 cm (6 ift.) of Sftftcl e.ncl tewed with plftstie sheetiftg to ftCt ftS ft plftftt root be.rrief. 
The sheetiftg WftS cCY1ered with 46 cm (18 ift.) of S8:ft6 e.ftEl 10 cm (4 ift.) of gm't'el ift July 
1972. 1ft Nffi•embef 1972, the &1e liquid level risers were cut off 1 m (2 ft) below gre.<ie 
e.ftEl filletl with eoftCrete. Currently, the crib ftftcl valve ste.tioft Oft the southwest side, are 
eftclosed ift ft wootl ftftcl bmc wire feece. The ¥e.l·1e ste.tioft hfts ft light che.ift be.nice.de with 
suffftee eoftte.mifte.tioft plaeftfds posted. 

2.3.3.7 216-A-7 Crib. The 216-A-7 Crib is located inside of the 200 East Area perimeter 
fence extension, 300 m (1,000 ft) eas~ of the 241-A Tank Farm across from Canton Avenue. 
The bottom of the crib is 3 x 3 m (10 x 10 ft) and 4.6 m (15 ft) deep. The side slope from 
the surface to 3 m (10 ft) is l: 1 and from 3 m (10 ft) to the bottom is 2: 1. Two 15 cm 
(6 in.) perforated pipes are placed horizontally 3 m (10 ft) below grade with a 3 m (10 ft) 
length perpendicular to each other forming a cross pattern. The excavation is filled with 
2.1 m (7 ft) (100 m3 {3,500 ft']) of coarse rock. The crib site-is also made up of a riser 
supported by a concrete pad, two layers of sisalkraft paper for a barrier, and a 15 cm (6 in.) 

perforated inlet pipe.:;:fl!iEl!lltltmilnliltlfll]lflim:llliIBffiIDltita!ll11:lffmJIBii 
From November 1955 to July 1959 the crib received the catch tank overflow waste, the 

sump waste, and the pump pit drainage from the 241-A-152 Diversion Box. From July 1959 
to November 1966, the waste management unit received the catch tank overflow waste and 
the pump pit drainage from the 241-A-152 Diversion Box. In November 1966, the unit 
received the tributyl phosphate-~ organic inventory from the 202-A Building. 

The unit was tlleft--deactivated 1 :::l-:l:lfflmi:lj;by ?.~~~1.'i-~~--<>!!_~e effluent pipeline from 
the 241-A-152 Diversion Box. Thfflugheut the yee.rs ~j~::lliitthe crib received a total of 
326,000 L (86,129 gal) of low salt and neutral/basic waste. 
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2.3.3.8 216-A-8 Crib. The 216-A-8 Crib is located east of the 200 East Area perimeter 
fence, about 200 m (650 ft) northeast of the 241-A Tank Farm. The bottom of the crib is 
259 m (850 ft) long, 6 m (20 ft) wide, and 4.3 m (14 ft) deep with a 1:2 side slope. The 
crib has a 61 cm (24-in.) perforated distribution pipe placed horizontally 2 m (7 ft) below 
grade. The waste management unit contains 2 m (7 ft) (6,000 m3 (206,000 ft3)) of gravel fill 
and has been backfilled. The unit also contains four test risers, a vent riser, and two layers 
of sisalkraft paper for a barrier. A control box (ID Number 216-A-508) is used to divert ;&ii1:fii;r the 216-A-8 Crib or the 216-A-24 Crib.fI&al\:I-]Jlmrl 

An overflow line at the east end of the 216-A-8 Crib ran north to a 66 x 66 m (200 x 
200 ft) pond. The overflow line had its own vent riser that was held up by an 8 to 10 ft high 
mound of soil. The overflow line and soil mound were removed in 1988 when the crib 
surface was stabilized with a 72 cm (24 in.) layer of clean fill to prevent the spread of 
contamination. The overflow pond was filled in with clean ~m,B.iEtaken from a barrow 
pit between the 216-A-8 and 216-A-24 Crib. Prior to stabilizatio1i:··2T6=A-8 li,IJihad a 
considerable amount of surface contamination around the vented teBt-risers ancffrom deep
rooted vegetation reaching the crib. 

From November 1955 to December 1957, the crib received condensate from the waste 
storage tanks in the 241-A and Jff,-AX Tank Farms. From December 1957 to May 1958, 
the crib received the above efflu.ents and il#ffiffl:::jcooling water from the eomaet water from 
the contact condenser m the 241-A-431 Bulicffiig": From May 1958 to January 1966, the 
waste management unit was inactive,; it jmffl/approached radionuclide capacity and was valved 
out. The condensate was rerouted to thit2"f6-A-24 Crib and the cooling water rerouted to 
the 216-A-25 Pond. From January 1966 to April 1976, the unit was reactivated to receive 
the condensate from 241-A and l!J-AX Tank Farms. From May 1976 to January 1978, the 
unit did not receive waste. Froiiiimuary 1978 to April 1978, the crib received 241-A, Ill
AX and 111:-AY Tank Farm condensate. From May 1978 to October 1983, the unit was ······ 
inactive. ·· tii October 1983, the unit was reactivated to receive the 241-AY and Bl-AZ Tank 
Farm condensate. From ffitl!October 1983 to March 1984, the unit was inactive·;··-·"t'1ow was 
diverted to 241-A-417 Catcli'°Tank take-due to high radiation alarms. In March 1984, the 
unit was reactivated [Qti the same fflmifflias in October ef-1983. According to the 1990 
survey this crib has thus far receivecfTJ50,000,000 L (304,000,000 gal) . The crib received 
approximately 70 % of its total effluent in its first 30 months of operation. 

According to MilesteBC Tri-Party Agreement ffiili-[:M-17-28, all discharge to the 
216-A-8 Crib W&S-t&-ceasefl ffl September 1991. There•:-:-shaifbe no further soil column 
discharge to this unit until best available technology/all known, available, and reasonable 
technologies (BAT/AKART) iS@I implemented. In the interim, effluent will be routed to 
double-shell tanks. Following implementation of BAT/ AKART and approval of the pmpling 
and analysis plan, discharge to the crib may resume if supported by the environmental impact 
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assessment agreed to by the Washington State Department of Ecology (Ecology), DOE, and 
Environmental Protection Agency (EPA) (Ecology et al. 1992). 

2.3.3.9 216-A-9 Crib. The 216-A-9 Crib is located 150 m (500 ft) west of the 241-A Tank 
Fann and 270 m (900 ft) north of 275-EA Building along 4th Street and the PUREX Plant 
Aggregate Area railway spur. The crib dimensions are 128 m (420 ft) in length, 6.1 m (20 
ft) wide, and 4 m (13 ft) deep. The waste management unit contains a 41:0. cm (lo.I in.) 
perforated pipe placed horizontally 2.3 m (9 ft) below grade. The unit has.1.5 m (5 ft) of 

---~(@i'=i~--~Il·~~ide slope for the entire crib depth is 2: 1. Jl!iJ:• gffl• 
The 216-A-9 Crib was in Of)effltio1t9~J.itit from March 1956 to August 1969. 

Between March 1956 and February 1958 the .umt received the acid fractionator condensate 
and the condenser cooling water from the 202-A Building. From February 1958 to April 
1966, the waste management unit was inactive because the condenser flow had suipassed the 
capacity of the crib. From April to October of 1966, the unit received N Reactor 
decontamination waste via a manhole at the site. From October 1966 to August 1969, the 
unit was inactive. In August 1969, the unit received the acid fractionator condensate from 
the 202-A Building. The crib was deactivated by blanking the effluent pipeline to the unit 
after replacing 33 m (100 ft) of the pipeline that had failed. The effluents were then rerouted 
to the 216-A-29 Ditch via the 202-A Building chemical sewer (CSL). The unit received 
981,000,000 L (259,000,000 gal) of waste throughout the years of operation. 

2.3.3.10 216-A-10 Crib. The 216-A-10 Crib is located approximately 120 m (390 ft) south 
of the 202-A Building. The crib excavation dimensions are 83.8 x 13.7 m (275 x 45 ft) and 
13. 7 m (45 ft) deep. The excavation is a wedge-shaped cross section with a side slope of 
1:1.5 and has 4.6 m (15 ft) (12,000 m3 [414,000 ft']) of rock fill. The unit consists of an 
20 cm (8 in.) pipe placed horizontally 9 ··m (30 ft) below grade, 8.2 m (27 ft) east of the 
centerline. It also has an original distribution pipe, the new distribution pipe 9 .1 m (30 ft) 
below grade, two layers of vinyl plastic separating the gravel from the backfill, two vent 
structures, a vent box on a concrete pad, and three 15 cm (6 in.) risers extending from the 

During 1956, the waste management unit was used only for testing purposes using 
nonradioactive water. From 1956 to November 1961, the site was inactive. From 
November 1961 to January 1978, the unit received process condensate from the 202-A 
Building. From January 1978 to October 1981, the unit was again inactive. From October 
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1981 to 1986, the unit received the process condensate from the 202-A Building. After the 
216-A-10 Crib was closediu.EMi.ffibDl.)9.87 the waste was rerouted to the 216-A-45 Crib. 

•: •:•:•:•:•:•:•:•:•:•:•:•:❖:❖:❖:❖:❖:❖:❖:❖:❖:❖:❖:❖:❖:❖ ' •• •••••••• •••••• ••••••••••••••••• • •••••• 

The crib received a total of 3,210,000,000 L (848,000,000 gal) of waste.)ffil.fflill)m/1¥19. ln§:::1i!Ii]BlliMlll:::r.-~: .......................................................... ............ · 

11:::11-:::111m:::m:::- ::::111;,:111:::m~ 
2.3.3.11 216-A-21 Crib. Crib 216-A-21 is located 200 m (600 ft) south of the 202-A 
Building and 230 m (750 ft) west of Canton Avenue. The bottom dimensions are 18.3 x 5 m 
(60 x 16 ft) and 6 m (19 ft) deep. The excavation is V-shaped in cross-section with a side 
slope of 1:1.5. The excavation has about 1.8 m (6 ft) (100 m3 (2,700 ft7I) of gravel fill and 
is backfilled to grade. The waste management unit has a new io cm ( 4 in.) distribution line 
rurutjng horizontally through the length of the crib 1.5 m (5 ft) above the bottom of the 
excavation. Branching horizontally from this distribution line are four 1.2 m (4 ft) sections 
of 10 cm (4 in.) tubing. Branching vertically at the same locations are four 2.4 m (8 ft) 
sections of 10 cm ( 4 in.) perforated pipe running to the bottom of the excavation. The unit 
also consists of a failed 15 cm (6 in.) distribution pipe placed 4 m (13 ft) below grade the 
length of the unit; two layers of sisalkraft paper to separate the gravel from the backfill; two 
10 cm (4 in.) test risers which extend to flanges 0.9 m (3 ft) above grade; and concrete 
blocks at the bottom ferlo.:::~af::=··· ·: ft the risers te rest on. 

=·=·=·=·=·=·=·=·=·=·=·=·Pl!\t.,.,. 

The unit started operation in 1957 and was taken out of service in June of 1958 when a 
15 9:m (6 in.) clay dis~bution pipe failed. A new distribution system was installed, the unit 
was.brought 1-l)back to service in December 1958 and ceased operating in 1965. Until 
June 1958, tliitwastitmanagement unit received sump waste from the 293-A Building. From 
June 1958 to December 1958, the unit was inactive. From December 1958 to June 1965, the 
unit received the above effluent, laboratory cell drainage from the 202-A Building, and the 
291-A-1 Stack drainage. Throughout this time the crib received a total of 77,900,000 L 
(20,000,000 gal) of waste. The unit was deactivated when the effluent flow rate exceeded 
the infiltration capacity by blanking the effluent pipeline to the unit. The effluents were 
rerouted to the 216-A-27 Crib. 

11:::~1-:::- rm:::m,m• :::mmim:::1111 
2.3.3.12 216-A-24 Crib/UN 200 E-56. This crib is located outside the 200 East Area, 
about 229 m (750 ft) northeast of the 241-AX Tank Farm along Canton Avenue. The bottom 
of the crib is 488 x 6 m (1,600 x 20 ft) at a depth of 4.6 m (15 ft) with a 1.5:1 side slope. 
A 38-cm (15-in.) diameter (perforated bottom halt) galvanized corrugated pipe is placed 
horizontally 3 m (10 ft) below grade. The excavation has 1.2 m (4 ft) (4,100 m3 {146,000 
ffl) of gravel fill and is backfilled e¥et'fflj[ifll. The crib is broken into IO~ m (350 ft) 
segments by 15 m (50 ft) wide earth barriers. The segments are connected together with 38-
cm (15-in) corrugated distribution pipes. The segments are arranged in a cascading fashion. 
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The total length of the crib is approximately 488 m (1,600 ft). The waste management unit 
also has eight gage wells resting on concrete pads, four corrugated risers, four filter box 
assemblies located on top of the risers, and a polyethylene barrier between the gravel and the 

-----~ 
Beginning in May 1958, the waste management unit received 820,000,000 L 

(200,000,000 gal) of condensate from the waste storage tanks in the 241-A and 241-AX Tank 
Farms. The waste was low salt and neutral/basic. The crib was believed to have been 
deactivated by shutting the valve in January 1966. However, it was still open in 1979. The 
valve has since been closed. This unit was deactivated and the waste was routed to the 216-
A-8 Crib. In September -l900J!!I$. the surface of the unit was stabilized. It is currently 
about 1 m (2 ft) above grade ancf"ihere are numerous concrete marking posts Iymy,around the 
unit. The 216 A 24 CM adjeifts Uftf)limnetl release UN 200 E 56. This Uftf)lllflfl.ed release 
eecuffetl ift 1979 when ceBmmift&ted meisture was eBeeufttefeEl ift ftft ~c&"re:tioB east ef the 
200 East Area perimetCf fence. While diggiftg fmm clear fill for the 241 AN TuBk Fftl'ffl, 
beta comamift&ted moistufe was fouBEI that had migrated l&temlly CYr0f' the surface of a 10 cm 
(4 in.) crust ef lutfd p&B awre~&tely 5 m (15 ft) belew the surface (Maxfield 1979). 

fiilJlffl-Il!lliillltllftlt!!li!illi!illffiillirdffiiii!ffllI!iil~ 
2.3.3.13 216-A-27 Crib. The 216-A-27 Crib is located about 213.4 m (700 ft) south of the 
202-A Building and 244 m (800 ft) west of Canton Avenue, partly within the PUREX Plant 
Aggregate Area exclusion area. The bottom dimensions are 60 x 3 x 4.3 m (200 x 10 x 14 
ft) deep with a side slope of 1:1.5. The excavation is filled with gravel to 1.8 m (6 ft) (700 
m3 [24,000 ft']), and then backfilled evet,1IIIII- A 15 cm (6 in.) perforated pipe is placed 
honzontally the length of the unit approxhnaieiy .. 3 m (10 ft) below grade. The crib also has 
an 20 cm (8 in.) diameter well extending from a concrete pad, an 20 cm (8 in.) vent riser 
with filter, a 41 cm (16 in.) pipe for a recorder, a 3.8 cm (1.5 in.) sensing bulb well, and a 
polyethylene barrier. 

This crib was active from June 1965 to July 1970. During this time the crib received 
23,200,000 L (6,130,000 gal) of waste. The waste was the sump waste from the 293-A 
Building, the lab cell drainage from the 202-A Building and the 291-A-l Stack Drainage. 
The waste is low salt and neutral/basic. 

2.3.3.14 216-A-30 Crib. The 216-A-30 Crib is located outside the 200 East Area perimeter 
fence, about 500 m (1,600 ft) east of the 202-A Building. The et'ilrdimensions of the bottom 
of the crib are 427 x 3 m (1,400 x 10 ft) and 37 m (12 ft) deep with a 1:1.5 side slope. The 
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216-A-30 Crib has one 38 cm (15 in.) corrugated perforated distribution pipe running -1-+ilt 
m (4f ft) below grade, jest to the eeBter of the eribf.q; :)Jfi:))ffll:!)15)))i U~1fffl:::ff),:j:)gi:)pp,.§. .. .... 
Another 41 cm (16 in.) steel distribution pipe paralleis.the."trrsi"peiforated .. pipe~·-·t2g~::J m 
(4i ft) below grade, jest k> the eeBter of the crib, then angles 45 degrees and changes ... to a 38 
cni (15 in.) corrugated perforated pipe running 2.1 to 2.4 m (7 to 8 ft) below grade until it 
reaches the end of the crib. The intent of this crib design is to maximize the distribution of 
liquid throughout the crib area. The crib is filled with 1.5 m (5 ft) (3,500 m3 (123,000 ff]) 
of gravel and then backfilled to grade. The crib has one 38 cm (15 in.) diameter vent riser 
extending from the distribution pipe 1 m (3 ft) above grade, and two l l ii mI(8 in.) carbon 
steel gage wells extending from the bottom of the crib to 1 m (3 ft) above··grade. The crib 
also has a polyethylene ba.rtj.er and concrete pads to support the gage wells . A control box 

:u~:t~~~!s 
2
~~~~~!;~

2
~:f) on the 216-A-30 Crib ~- used to divert §IIBe:Ii!IfflilI 

The 216-A-30 Crib started operating in 1961 and ceased operating in 1991. From 
January 1961 to November 1965, the waste management unit received the~~
(lffllil@, equipment disposal tunnel floor and water-filled door drainage, and .. tlie .slug 
storage-· ha.sin overflow waste from the 202-A Building. From November 1965 to January 
1970, this unit :Wt1:::11=::m :::~ 1itt1:::11m~li:ilffi)i:1,m;a:::m11~:::had exceeded the 
infiltration capacity; therefore, requiring the 216-A-6 Crib to be restored to seivice to receive 

;;.;;~~ffi~Witll~-i.::s a=eh=:n= .:a~=~h!'/r!~!f¥~!~ ! :~!ctivated-m 
-:,: - : -:,:,:• :•: •:•:•:•:•:❖:•:•:•:•:•:•:•:•:- :,:- : - : , : , : , :- : , : , : , : - : - : - : - : - : - :❖:•:•:•:•:•:•:•:•:•:•:•:-:-:,: ,:, : ,:, :❖:•:•:•:•:•:•:•:-:-:-:,:.:,:,:,:-:• 

.Janalllj' 1970. The wlit has received over 7,000,000,000 L (2,000,000,000 gal) of waste. 

Currently the crib has an irregular surface, varying between 0.6 m (2 ft) above to 
slightly below grade in height. The northwest comer of the site is below grade and mud 
cracks were readily apparent suggesting that some ponding of surface water occurs. During 
the winter of 1971, an alkaline deposit was obsetved to be forming over the ground surface 
of the entire length of the crib. It appeared to be salt residue condensing out from vapors 
being emitted through the porous ground surface of the crib. 

According to Tri-Party Agreement M-17-27 A, discharge of the PUREX Plant seB 
st&ffiUiffiidehsaf.aho the 216-A-30 Crib is k> cease &S of June 1992.wii(shiltfaio.wi'Hfii 11• ::::11:1::::1r.1:::91::m1:::zt11:::1:m ::::11111::& f ================,==::,,,,,,,,, ,,,:::=======,,,, ,,, ,,, ,,,,,,,,,::,:,,,,,,, 

• Ilml-Illll:!:iiI:ilisi!IIeffi:Im::itm~; 
2.3.3.15 216-A-31 Crib. The 216-A-31 Crib is located about 150 m (500 ft) south of the 
202-A Building. The bottom dimensions are 21.3 x 3 m (70 x 10 ft) and 7.3 m (24 ft) deep. 
The excavation has 1.8 m (6 ft) (250 m3 (9,000 ft3]) of gravel fill and has been backfilled 
with a side slope of 1:1.5. The waste management unit consists of a 8 cm (3 in.) perforated 
pipe placed horizontally 6.4 m (21 ft) below grade; a 30 cm (12 in.) vent riser extending 
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from the bottom to 0.9 m (3 ft) above grade; a 20 cm (8 in.) gage well extending from the 
bottom to a cap 0.9 m (3 ft) above grade; a polyethylene barrier; and a concrete pad to 
support the gage well. 

This unit enly-operated from July 1964 to November 1966. During this time the crib 
received over 10,000 L (3,000 gal) of neutral/basic organic waste from the 202-A Building. 
The unit was deactivated by blanking the 202-A Building L Cell nozzles to the 241-A-151 
Diversion Box, which routed effluents to the unit. 

2.3.3.16 216-A-32 Crib. The 216-A-32 Crib is located approximately 90 m (300 ft) 
northeast of the 202-A Building and about 200 m (700 ft) west of Canton Avenue. The 
bottom dimensions are 21.3 x 2.4 m (70 x 8 ft) and 3. 7 m (12 ft) deep. The waste 
management unit contains 24 m (77.5 ft) of 15 cm (6 in.) perforated vitrified clay pipe 
placed horizontally 15 m (5 ft) below grade. The excavation has 1.5 m (5 ft) (200 m3 

I6, 000 ff}) of gravel fill with a side slope of 1: 1. 5. 

Approximately_ 4,000 L (1,000 gal) of waste was received by this unit between January 
1959 and 1972. The crib received the 202-A Building crane maintenance facility floor, sink, 
and shower drainage that is 9peeted to eofttaift less th&B 1 Ci total beta aetP1ity'::!rwK¢ 
[J~J.@). There was intent to dispose of 246,025 L (65,000 gal) of 50% Seikel -~;-·bfftfttl of 
keresene) l&-:i:diluent in this crib. To thi5-date, this proposed disposal has not been 
confrrmed ··a:s···having taken place. The crib is inactive ftBd will not Feeei:'1e ftftj' more waste. 

t!q:::i1!1lilili:::1111::::mfalBillJl~l:::Dfi1:::pa~ 
2.3.3.17 216-A-36A Crib. The 216-A-36A Crib is located ~J.ffltJ. m (~ ft) south of 
the 202-A Building and 350 m (1,150 ft) west of Canton Avenue: ····The ~ --·dimensions of 
the bottom of the crib are ~Ix 3.4 m (100 x 11 ft) and 6.7 m (22 ft) 'cteep with a side 
slope of 1:1.5. The excavation has 1 m (2 ft) (130 m3 (4,500 ft':}) of gravel fill, and the 
~ has been backfilled to grade. The crib contains-·a 15 cm ·(6 in.) perforated pipe 
place<fhorizontally 6.4 m (21 ft) below grade, an 20 cm (8 in.) gage well extending from the 
bottom ·to 0.6 m (2 ft) above grade, a plastic barrier between gravel and backfill, a concrete 
dam separating this unit from 216-A-36B, and two 5 cm (2 in.) grout wells extending from 
the bottom. 

This unit was only active fer seven momhs, 11.llm.}September 1965 tell.I March 
1966. During this time the crib received 1,070,ood'I:''Ciso,ooo gal) of ammonia' scrubber 
waste from the 202-A Building. The waste is low salt and neutral/basic. The siteffli.J. was 
deactivated soon after initial operation when it became too radioactively conta.minated .. for 
further use·. A concrete dam was installed and the pipeline was extended to 216-A-36B. 
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1 19:::~a11r1:::1111::::• ::::11mm::::~m::::m~1::ii1~~ 
2 
3 2.3.3.18 216-A-36B Crib. The 216-A-36B Crib is located 3'.mi~ m (-1,WQi,Q!l ft) south of 
4 the 202-A Building. The siteqfig dimensions of the bottom of the .... cnb are 15f·x···3_4 m (500 
5 x 11 ft) and 8 m (25 ft) deep with a side slope of 1: 1. 5. The excavation has 1 m (3 ft) ( 620 
6 m3 {22,000 ft']) of gravel fill and backfilled. The unit is a gravel structure with a 10 cm (4 
7 in.) .. perforatecfpipe placed horizontally 7 m (23 ft) below grade. The crib is also made up of 
8 a 20-cm (8-in.) gage well, a plastic barrier between gravel and backfill, and an 20 cm (8 in.) 
9 vent with a 5 cm (2 in.) drain. The 216-A-36B Crib is an extension of the 216-A-36A Crib. 
10 A concrete dam was constructed between the cribs and a 10 cm (4 in.) perforated pipe was 
11 extended into the 216-A-36B Crib.tfwffiiilii.i:i!JJ!ii IIElt~lli[ifflil~i 
12 
13 Beginning in March 1966, the sitegfip received the ammonia scrubber waste from the 
1 202-A Building. Then in October 1972 the unit was retired. In November 1982, the site 
15 was reactivated to receive the above wastes when 202-A Building operation restarted and 
1 then was deactivated again on September 6, 1987. Over this period the unit received a total 
l?n 317,000,000 L (84,000,000 gal) of waste. 
18 
1 According to Tri-Party Agreement Milestone M-17-21A all discharg~ to the 216-A-
2 36B Crib l• ::Pll1U• i!iw&s te eease as of September 1991 (Ecology l !:!1 @1992). 
21 
21'"' wl2:::111m1t]llll\li!::lliflllf!cll:iEUBtmlltl:::• :::1mmmI:1tlUBIB * 
21 
24 2.3.3.19 216-A-37-1 Crib. The 216-A-37-1 Crib is located outside of the 200 F.ast Area 
25 perimeter fence, 610 m (2,000 ft) east of the 202-A Building. The bottom dimensions are 
26- 213 x 3 m (700 x 10 ft) and 3.4 m (11 ft) deep with a 1:1 side slope. The waste 
27 management unit is a gravel structure with a 25 cm (10 in.) corrugated galvanized, 
28N perforated pipe located horizontally 2 m (7 ft) below grade. The excavation contains 1.5 m 
2~ (5 ft) (150 m3 [5,300 ft')) of gravel. The unit also has a vent riser with a concrete base, two 
3.0 gage wells with a concrete pad for support, and a membrane barrier between the gravel and 
31 backfill. A valve station is at the seutheiit end of the crib and a vent is located at the 
32 Befthll! end. The valve station is insid~·the crib perimeter fence and has surface radiation 
33 warning signs and a light chain barricade. Hanford Site diagrams indicate a connection 
34 between the 216-A-30 Crib and the 216-A-37-1 Crib. ±IM.The:i-oh was never used 
35 due to the fact that the 216-A-37-1 Crib use for evaporator 'p~;,; ·,.~~·~d~~sate started in 

36 1.~7._?.: ..... ~~~~~ .. ~~ .. the 202 /•,. Buildieg did not Feswt until eBEl l@i!!a :::11:::i:ll§m:::111 
37 1 :::1mm1::::re11:::yg1983. 
38 
39 This unit bee&me 11,lff:!~ in March 1977 and is currently inactive. It 
40 received process condensate from the 242-A Evaporator. The unit received 377,000,000 L 
41 (100,000,000 gal) of waste. In April 1989, the crib was shut down permanently after it was 
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determined that land disposal restricted wastes (i.e., acetone, butanol) were discharged to the 
unit. 

According to lfit.lfflI• .lim§i!Imilestone M-17-29A, all discharges to the 216-A-
37-1 Crib were to cease as of September 1991. No soil column disposal of 2~-A 
lfflilm l:fa>rocess condensate is to occur until BAT/ AKART is implemented as····part of 
"242-A Evaporator/PUREX Plant Condensate Treatment Facility" (Project C-018H) . When 
the 24-fk.A Evaporator restarts in 1992, process condensate will be routed to the Liquid 
Effluent .Retention Facility (LERF) basins for storage and eventual processing (Ecology et al. 
1992). 

19:::R~:::111m::::• :::1• m11:::1!1:::g,:::1m~ 
2.3.3.20 216-A-37-2 Crib. The 216-A-37-2 Crib is located outside the 200 East Area 
perimeter fence, east of the 216-A-37-1 Crib on the same centerline, directly north of the 
216-A-30 Crib. The bottom of the crib is 427 x 3 m (1,400 ft x 10 ft) and 4.6 m (15 ft) 
deep. There are two 20 cm (8 in.) steel drain pipes: one is perforated and runs the length 
of the unit, the other is not perforated and runs from west to east only to the center of the 
unit 3 m (10 ft) below grade. A 15 cm (-16 in.) flow meter is located in a shallow caisson 
eBj~ the cril>:~i il.fll.!:::I@.. The 216-A-37-2 Crib has one 38 cm (15 in.) corrugated perforated 
distribution pipe "iumifu.g H l il m (47 ft) below grade, just to the center of the crib. 
Another 41 cm (16 in.) stee(distribution pipe parallels the first perforated pipe, H=i ~:I m (41 
ft) below grade, just to the center of the crib, then angles 45 degrees and changes to··a 38 cm 
(15 in.) corrugated perforated pipe running 2.1 to 2.4 m (7 to 8 ft) below grade until it 
reaches the end of the crib. Two vents are located at the center and at the east end. Two 
liquid-level gage wells are located 106.7 m (350 ft) from the ends of the unit. The intent of 
this crib design is to maximize the distribution of liquid throughout the crib area. A 1. 7 m 
(5.5 ft) bed of gravel on the bottom has been covered with a 20-mil polyvinyl chloride 
(PVC) barrier cover and then the entire area has been backfilled over with earth. The 
central portion of the crib's surface has subsided. 

The waste management unit was activated in 1983 and, along with the 216-A-30 Crib, 
has been receiving steam condensate from the 202-A Building. The site received 

According to Tri-Party Agreement Ml.iJestone M-17-22A, discharge of the PUREX i:; =sl!i .. Ito the 216-A-37-2 Crib is te eease ift 11,l ;!Blffi!!f!l!~ tJune 

IIIIIIIIIU-Iilll limilim :l:fli!l!P:iti 
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2.3.3.21 216-A-38-1 Crib. The 216-A-38-1 Crib is located approximately 180 m (600 ft) 
southwest of the 202-A Building and 460 m (1,500 ft) north of 1st Street. The bottom 
dimensions are 158 x 4.6 m (520 ft x 15 ft) and 11 m (37 ft) deep with a 1:1 side slope. 
There is 1.5 m (5 ft) (1,400 m3 [50,000 ft3]) of gravel in the excavation and backfilled ~ q 
ilti- The waste management unit contains a 15 cm (6 in.) perforated steel pipe narrowing··· 
to i<) cm (4 in.) placed horizontally 10 cm (33 ft) below grade. The unit also has a 20 cm (8 
in.) diameter inlet pipe, two 8 cm (3 in.) vent risers and filters, two 20 cm (8 in.) gage 
wells, a membrane barrier, and a 20 cm (8 in.) bypass line paralleling the distribution line in 

The crib was not activated when plans for modifying the PUREX headend process were 
begun. The planned addition would have been constructed immediately adjacent to the crib 
and it was thus never used. It was intended to receive the liquid waste discharged to the 
26¼(16.-A-10 Crib. 

2.3.3.22 216-A-39 Crib. The 216-A-39 Crib is located directly north of 241-AX Tank 
Farm, and immediately south of the 241-AZ Tank Farm, along Canton Avenue. The crib is 
made up of a 0.9 m (3 ft) deep trench from the door of the 241-AX-801-B m!ffi!i:i!to the 
brow of the north hill, then over the hill to the flat ground below where it exteiidcifeastward 
approximately 27 m (90 ft). A hole was cut through the back side of the 241-AX-801-B 
Building, where a fire hose was inserted to wash the contamination into the trench. A 
second trench was als~ made paralleling the first one. F.ach trench contains a 5 cm (2 in.) 
diameter pipe 1.8 m (6 ft) long, a 16.7 m2 (i80 ft2) plastic sheet, a 5 cm (2 in.) diameter line 
27 m (90 ft) long and 26 m3 (900 ft3) of gravel fill. 

This waste .management unit was only active for one month, June 1966. During that 
time the unit received 20 L (5.3 gal) of floor drainage from the 241-AX-801-B Building. 
Currently, the unit is a level gravel-paved area with no markers 4 indications of a surface 
spill. . ........ 

IRil#.n-II BII:ilI:Bitll!IIIm :::1mt~ 
2.3.3.23 216-A-41 Crib. The 216-A-41 Crib is located about 30 m (100 ft) west of the 
241-AX Tank Farm and 180 m (600 ft) south of 7th Avenue. The dimensions are 3 x 3 m 
(10 x 10 ft) and 18 m (6 ft) deep. The crib contains six 20 x 20 x 41 cm (8 x 8 x 16 in.) 
bond beam concrete blocks placed end to end to form the dispersion structure 1.2 m (4 ft) 
below grade. The excavation has 0.6 m (2 ft) (8.2 m3 (290 ft3)) of gravel fill and the crib 
has been backfilled with a side slope of 1:1. The crib also has .. an inlet pipe from the 296-A-
13 Stack and a 20-mil polyethylene barrier separating the gravel from the backfill. 
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From January 1968 to 1974 the crib received approximately 10,000 L (2,600 gal) of 
drainage from the 296-A-13 Stack. The waste is slightly acidic and expected to contain less 
than 1 Ci total beta activity. This inactive waste management unit was deactivated by 
removing the stack drainage piping from the 296-A-13 Stack and then rerouting the drainage 
to the vessel vent seal pot system of the 244-AR BuildiBgffli.Y.l.J. The exact location of this 
unit has not been confirmed; several temporary buildings ··are1ocated in the vicinity of the 
crib at the present time (WHC 1991a). 

lifillBllllili!Il!Il • ffllUlilI&1!!iUI~ 
2.3.3.24 216-A-45 Crib. The 216-A-45 Crib is located approximately 230 m (750 ft) 
southwest of the 216-A-10 Crib, which is about 120 m (390 ft) south of the 202-A Building. 
The bottom dimensions are 94 x 18.3 m (310 x 60 ft) and 11.4 m (37.5 ft) deep. The waste 
management unit has an associated drain field consisting of five 10 cm ( 4 in.) diameter 
perforated, fiberglass-reinforced pipes evenly space4. across the width of the ~fi. The 
bottom of the crib excavation has 1.8 m (6 ft) of clean 8 to 13 cm (3 to 5 in.) diameter rock, 
a 15 cm (6 in.) layer of 2 cm (0.75 in.) gravel, a sheet of 10-mil polyethylene, and a 10 cm 
( 4 in.) layer of sand. 

This waste management unit was activated on March 4, 1987 and was shut down and 
isolated in October 1989. According to the 1990 survey this unit has received a total of 
103,000,000 L (27,000,000 gal) of process condensate from the 202-A Building. This unit 
replaced the 216-A-10 Crib; A neutralization system was placed into operation to preclude 
the discharge of process condensate that is acidic (pH less than 2.0) or basic (pH greater than 
12.5). 

According to Tri-Party Agreement Mffl.ilestone M-17-20A, all discharge to the 216-A-
45 Crib was ~{I as of September 1991. 

11:::!ioo1m1;:::1111::::m:::1• mi9::::111:::&!:::»m1~ 
2.3.3.25 216-A-11 French Drain. The 216-A-11 French Drain is located at the southeast 
comer of the 202-A Building. The drain extends 9 m (30 ft) deep into the ground and is 
0.8 m (2.5 ft) in diameter. It is constructed of two concrete pipes placed vertically end to 
end, placed in a 3 m (10 ft) diameter excavation, which extends 1.5 m (5 ft) below the 
bottom of the pipe. 

The 216-A-11 French Drain was in operation from January 1956 to 1972. The waste 
management unit received the Trap Pit No. 1 drainage from the 202-A Building. The total 
volume of waste received by the unit was 100,000 L (30,000 gal) of low-salt neutral 
drainage. The unit is e;,cf)eete(i te eeet&ift less th&R 50 Ci tetal beta aethrity. An 
identification marker post was the only visible surface manifestation of this site. 
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2.3.3.26 216-A-12 French Drain. The 216-A-12 French Drain is located at the center of 
the south side of the 202-A Building, about 20 m (75 ft) from the building. The french drain 
is 10 m (33 ft) deep and 0.8 m (2.5 ft) in diameter. The unit is composed of two reinforced 
concrete tile pipes placed vertically end to end in a 3 m (10 ft) diameter excavation extending 
1.5 m (5 ft) below the bottom. Both the drain and the excavation are filled with gravel to 
the top of the unit. The drain has a side slope of 1: 1. 

The 216-A-12 French Drain started operating in 1955 and ceased operating in 1972. 
This waste management unit received a total of 100,000 L (30,000 gal) of low-salt neutral 
drainage waste from the Steam Trap Pit No. 3 in the 202-A Building. 

11:J=MP.it!~IIl!fm:J:Jli1Illiitlfliffl:J:liliffit~ 
2.3.3.27 216-A-13 French Drain. The 216-A-13 French Drain is located at the west end of 
the 202-A Building. The drain is constructed of two lengths of 1 m (3 ft) diameter concrete 
pipe placed vertically end to end to a depth of 5.5 m (18 ft). The waste management u·nit is 
filled to a depth of 1 m (3 ft) with 5 to 8 cm (2 to 3 in.) diameter gravel. The base of the 
drain was over-excavated by at least 0.3 m (1 ft) in all directions and was filled with a bed 
of gravel. 

The unit was in _operation from January 1956 to December 1962. The unit received 
100,000 L (30,0000 gal) of seal water (low-salt neutral waste) from the air sampler vacuum 
pumps in the 202-A Building. However, the base of the drain is iii.in eommofl with the 
ttlidefgft)Uft6$.• .i radiation zone assoeiatetl witlti the 216-A-35 French Drain. The unit was 
deactivated when·· the effluent flow rate exceedecr'ihe infiltration capacity. There is no 
identification post at this unit. 

2.3.3.28 216-A-14 French Drain. The 216-A-14 French Drain is located on the south side 
of the center of the 202-A Building, about 20 m (75 ft) west of the 216-A-12 French Drain. 
The unit is composed of two 0.8 (2.5 ft) diameter reinforced concrete pipes placed vertically 
end to end in a 3 m (10 ft) diameter excavation. The pipes are placed to a depth of 8.8 m 
(29 ft) and the excavation extends below the bottom of the pipe 1.5 m (5 ft) Both the drain 
and the excavation are filled with 8 cm (3 in.) gravel to the top. 

The drain was in operation from January 1956 to 1972. During this time it received 
1,000 L (300 gal) low-salt neutral drainage waste from the vacuum cleaner filter and blower 
pit from the 202-A Building. 

WHC(PUREX-4)/9-29-92/03377 A 

2-60 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

tn 17 
18 
19 
20 
21 . 

22 
..o 23 

24 
N 25 

26 
27 

N 28 
~ 29 

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

DOEJRL-92-04 
Draft B 

2.3.3.29 216-A-15 French Drain. The 216-A-15 French Drain is located approximately 
80 m (270 ft) south of the center of the 202-A Building. The unit is also a registered 
underground injection well. The bottom dimensions are 1.2 m (4 ft) in diameter by 13 m 
( 44 ft) deep, and ~,:::~ssurnittgl~YUilvi a 1: 1 side slope for ~ft't&tioe.. The waste 
management unit Is··composecfoftwo lengths of bell-end, reinforced concrete sewer pipe 
placed vertically end to end. It is filled with 1.8 m (6 ft) of stone and has a 1.3 cm (0.5 in.) 
carbon steel cover. The unit also includes a 10 cm (4 in.) diameter, 1.2 m (4 ft) long, steel 
inlet pipe entering at 10 m (33 ft) below grade; a 5 cm (2 in.) riser extending 1.2 m (4 ft) 
above grade; and a 1.6 m (5.2 ft) diameter concrete pad. 

This site was in operation from December 1955 to 1972. During this time the french 
drain received a total of 10,000,000 L (3,000,000 gal) of drainage from the 216-A-10 
Process Condensate Sampler Pit. 

2.3.3.30 216-A-16 French Drain. This drain is located within the southeast comer of the 
241-A Tank Farm. Both this drain and the 216-A-17 French Drain are east of the 4M-
Al41Kltl3:t: Ventilation Building. The drain is 5 m (17 ft) deep and 1.1 m (3.5 ft) in 
diameter;· i.lJ.Il il'assumiegigJ!lfflI~ a 1: 1 side slope. The waste management unit is 
composed ·of.i°f,ell-end co"iicreiei>ipe 1.8 m (6 ft) long, placed vertically 3.4 m (11 ft) below 
grade. The uriit is rock-filled with a 2 cm (0. 75 in.) carbon steel cover. Other parts of the 
drain are a steel vent riser extending from the top to 0.9 m (3 ft) above grade, and an inlet 
pipe 1 m (2 ft) long coming from the 216-A-17 French Drain. 

This waste management was active from January 1956 to March 1969. The unit 
received the floor drainage and the 296-A-11 Stack drainage from the 241-A-431 Building. 
The unit also received the overflow from the 216-A-17 French Drain. The piping was water 
sealed when the 296-A-11 Stack exhaust system was deactivated. This unit received 122,000 
L (32,000 gal) of low salt and neutral/basic waste. Currently there is no piping, or other 
surface feature, to indicate the location of this drain. 

2.3.3.31 216-A-17 French Drain. The 216-A-17 French Drain is located within the 
southeast comer of the 241-A Tank Farm. It is constructed approximately 3.4 m (11 ft) 
below grade with no surface manifestations of the drain. The french drain is 5.1 m (17 ft) 
deep with a 1.1 m (3.5 ft) diameter and a 1:1 side slope. The waste management unit is 
composed of bell-end concrete pipe 1.8 m (6 ft) long, placed vertically 3.4 m (11 ft) below 
grade. The unit is rock-filled with a 2 cm (0.75 in.) carbon steel cover. The unit also has a 
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10 cm (4 in.) inlet pipe 0.6 m (2 ft) long, and an overflow pipe leading to the 216-A-16 
French Drain. 

The 216-A-17 French Drain was active from January 1956 to March 1969. The unit 
received the floor drainage and the 296-A-ll Stack drainage from the 241-A-431 Building. 
This unit also overflows to the 216-A-16 French Drain. The unit received 60,000 L (16,000 
gal) of waste. 

2.3.3.32 216-A-22 French Drai.n/UPR 200 E-17. The 216-A-22 French Drain is located 
approximately 122 m (400 ft) north of the center of the 202-A Building, near im.(:216-A-28 
French Drain. The french drain is made up of two 10 cm ( 4 in.) effluent pipes°;".one is 
vertical, the other enters horizontally 2.4 m (8 ft) below grade. The flif>e that is vettieal is 
ftOt ·1isible from gmde. The excavation is 5 m (16 ft) in diameter at grade and 6.8 m (6 ft) 
in diameter at the bottom with a side slope of 2:1. Approximately 3 m (10 ft) (45 m3 {1,600 
ft3]) of gravel fills the bottom of the excavation. Access to the drain was by two subs1irface 
feeder pipes. 

This french drain was in operation from March 1956 to December 1958. During its 
operation it received 10,000 L (3,000 gal) of drainage from the 203-A Building truck loadout 
apron, the sump waste_from the 204-A Building enclosure, and the heating coil condensate 
from the P-1 through _P-4 uranyl nitrate hexahydrate tanks. The waste management unit was 
deactivated by closing the valve to the drain." There are no surface indications of this drain. 

The 216 A 14 Frefteh Dfttift has ene ttftf)l&tmed rele&se asseeiftted with it: UPR 200 B 
17. The rele&se eeet1fft)6 whee: a erib iBlet failed &B:d eee:mmie:ftted the seil ee: top ef the 
BRriiitli:ili.itaiffilt11a~the Sf)ill is tl1Hffl0WB:.11Ml~lffli!ll 

2.3.3.33 216-A-23A French Drain. The 216-A-23A French Drain is located within the 
southeast comer of the 241-A Tank Farm, south of the 241-A-431 Ventilation Building. The 
french drain is constructed to a depth of 4 m (13 ft) and a 1.1 m (3.5 ft) diameter. The 
waste management unit is made of a bell-end concrete pipe placed vertically 2 m (7 ft) below 
grade. The unit is filled with 1 m (3 ft) of rock and has a 2 cm (0.75 in.) carbon steel 
cover. The unit also has a carbon steel vent riser extending from the top to l m (3 ft) above 
grade, and an inlet pipe entering at 3 (9 ft) below grade. Only a single yellow gooseneck 
pipe was observed to mark the surface location. 

The 216-A-23A French Drain was activated in September 1957 and deactivated in 
March 1969. The unit received 6,000 L (1,600 gal) of de-entrainer tank condensate and 
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back flush waste from the 241-A-431 Building. The unit was deactivated by wfttef sealing 
fflii:iRifif:the pitJmg leading to it. 

2.3.3.34 216-A-23B French Drain. The 216-A-23B French Drain is located within the 
southeast comer of the 241-A Tank Farm, south of the 241-A-431 Ventilation Building. The 
french drain is 2 m (7 ft) deep with 1.1 m (3.5 ft) diameter, assuming a 1:1 side slope. The 
waste management unit is made of a bell-end concrete pipe, placed vertically 2 m (7 ft) 
below grade. The unit is filled with 1 m (3 ft) of rock and has a 2 cm (0.75 in.) carbon steel 
cover. The unit also contains an inlet pipe entering at 3 m (9 ft) below grade. 

From September 1957 to March 1969 this french drain received the de-entrainer tank 
condensate and the backflush waste from the 241-A-431 Building. The unit received 6,000 L 
(1,600 gal) of low salt and neutral/basic waste. The unit was deactivated by wfttef sealing 
the pif)iflg leatliBg to i./ipffie. 

2.3.3.35 216-A-26 French Drain. The 216-A-26 French Drain, also known as the 216-A-
26B French Drain, is located about 35 m (115 ft) south of the center of the 202-A Building, 
and about 4.5 m (15 ft) south of 216-A-26A French Drain. This drain is constructed of three 
1.5 x 1.2 m (5 x 4 ft) diameter clay pipes placed end to end and filled with gravel. The 
drain is accessed by a subsurface feeder pipe. 

The 216-A-26 French Drain began operation in July 1965 to replace the 216-A-26A 
French Drain and is no longer active. The unit it-was shut down in 1991. The waste 
management unit has been reeeivmg the lilviil:::11=:=:11::=-.1,unoor drainage a low sa1t 
BCtttftll waste, from the 291-A Fan Controfiiouse·:·····w·hieli'.'is•,.a ····1ew salt BCtttffil waste. 

liiiiliBfei:::1111I:i1I11Rlml::'il!tl:':mffiiiUffl* 
2.3.3.36 216-A-26A French Drain. The 216-A-26A French Drain is J.Etl.1-fapproximately 
30 m (100 ft) south of the center of the 291-A Building. The construction".design of this 
waste management unit is identical to the 216-A-26 French Drain except~ the diameter 
is only 1 m (3 ft). 

This french drain ==-:-===-:-===·=·=,=·=·=·=·=···=,=·=,=•:jfrom March 1959 throu h Jul 1965. :,::: ... ::::::::::::::::,:::::::,,:::::::::: g y 
During that time the drain received a total of 1,000 L (300 gal) of low-salt neutral waste. 
The waste was the floor drainage from the 291-A Fan control room. The unit was 
deactivated by removing the encasement and rerouting the effluent to the new 216-A-26B 
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French Drain encasement. This unit cannot be distinguished from tfflE216-A-26 French 
Drain from indications at the serfaeein.ftffi,l::ne.lil. . ........ . 

. :-:•:•:•:❖:•:•:•:•:•:•:•:•:•:•:•:•:•:❖:•:•:•:•:•:❖ 

2.3.3.37 216-A-28 French Drain. The 216-A-28 French Drain is located approximately 
150 m (500 ft) north of the 202-A Building and about 380 m (1,250 ft) west of Canton 
Avenue. The drain is constructed in a truncated cone shape; at grade the diameter is 6 m 
(20 ft) and at a depth of 3 m (11 ft), the diameter is 3 m (10 ft). The excavation has about 
3 m (~I/. [l, 100 ft1) of gravel fill and thelrl$.}backfilled to grade. The waste 
managerrieni°°iinit also contains a 10 cm (4 in.) perforated pipe 5.2 m (17 ft) long extending 
horizontally 1.2 m (4 ft) below grade. 

This drain was in operation from December 1958 to November 1967. During this time 
the unit received 30,000 L (8,000 gal) of low-salt neutral waste from the 203-A Building 
enclosure sumps and the heating coil condensate from the Pl through P4 uranyl nitrate 
hexahydrate tanks. The unit was deactivated by blanking the effluent pipeline to the unit 
when the effluent flow rate exceeded the infiltration capacity. The effluent was rerouted to 
the 216-A-3 Crib. 

In 1981, the center of the unit was excavated and disposed of prior to installation of a 
PUREX Plant Aggregate Area security system. The security system is comprised of two 
parallel fences that su~und the 202-A Building. After the security system was installed and 
the unit backfilled to grade, no posting or identification marker -we£ecUjfplaced at the unit. 
Currently, the drain is inside a posted surface contamination area i.mmediately north of the 
uranyl nitrate hexahydrate tanks and south of the security fence. 

2.3.3.38 216-A-33 French Drain. The 216-A-33 French Drain is located about 90 m (300 
ft) south of the 202-A Building, and 340 m (1,100 ft) west of Canton Avenue, near the 
southwest comer of the 291-A Building. This sit&-~ljJqf.lffl.i !Js 1.8 m (6 ft) in diameter 
and has a depth of 3.7 m (12 ft). At 1.5 m (5 ft) below····grade···1here is a 5 cm (2 in.) inlet 
pipe entering the unit. 

This waste management unit was eonsitlefeEI active from November 1955 through July 
1964. It was designed to receive bearing cooling waste from the 291-A-1 Stack electrical 
exhaust fans; however, no coolant was ever used. Therefore, no waste was discharged to 
this unit. The unit was deactivated by capping the effluent pipeline to the unit on the south 
side of the 291-A Fan plenum. 
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2.3.3.39 216-A-3S French Drain. The 216-A-35 riaiblitthiffiHs constructed at the west 
end of the 202-A Building. nee:r the 216 A 8 Crib':'''''' if"I~'''f''.'if'~'''''<6 ft) in diameter to a depth 
of 5 m (16 ft). There is an inlet pipe located 3.2 m (10.5 ft) below grade. 

From December 1963 to January 1966 this site received 10,000 L (3,000 gal) of low 
salt and neutral/basic waste. The waste received by this french drain was the seal cooling 
water from the air sampler vacuum pumps in the 202-A Building. The drain was deactivated 
by capping the effluent pipeline to the unit and rerouting the effluent to the 216-B-3 Pond via 
the 202-A Building GQooling Wiater liquid effluent stream. This waste management unit 
was a replacement for.·the 216-.A:13 French Drain. The drain is marked by a large diameter 
yellow concrete pipe with a "confined space" warning posted; however, there ~jfj/no 
identification posts. It is assumed to be in the same radiological unit as the 216-A-13 French 
Drain. 

B9:i'M• 1i11:::111,m::::• :::1a;~:::1~1:=:~~::::~unt~ 
2.3.3.40 216-C-8 French Drain. The 216-C-8 French Drain is located about 25 m (75 ft) 
southeast of the 241-C Tank Farm southeast perimeter fence and 75 (250 ft) east-northeast of 
the 24-fl-CR Vault . . The waste management unit is composed of a 1.8 m (6 ft) diameter by 
2.4 m (8 ft) long concrete culvert placed vertically 1.2 m (4 ft) below grade. The culvert is 
filled with gravel and rests in an 2.4 m (8 ft) diameter by 4.9 m (16 ft) deep excavation with 
a slope of 5.5:1. The excavation is partially filled with gravel and backfilled to grade. The 
drain also has a 8 cm (3 in). diameter inlet pipe 4 m (13 ft) long from the 271 C Buildiflg 
§t{\£9.IU.l'!B.iP.I; a 5 cm (2 in.) plank top on the culvert, covered with two layers of tar 
paper; ancfa"·s····cm· (2 in.) carbon steel vent pipe extending from the bottom to 1 m (3 ft) 
above grade. Currently, the drain is marked by a gooseneck pipe in a 3 x 3 m (10 x 10 ft) 
area stabilized with sand. 

This unit was active from June 1962 to June 1965. During this time the french drain 
received an unknown volume of ion exchange regenerant waste from the 271-CR Buildiflg 
~lffll!!B.fflii. There is ft e&¥e in f)E)teeti&l at the uBR because ef ft 1. 2 m (4 ft) diameter 
imJ ·2:f·em .. (9 .. iB.) Elecp depFessiee.. 
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2.3.4.1 299-E24-111 Injection Well. The 299-824-111 Injection Well is located southwest 
of the 202-A-Building, and west of the 216-A-38-1 Crib. The waste management unit 
consists of a 4.6 m x 1.2 cm (15 ft x 1 in.) diameter pipe inside 4.6 m (15 ft) of casing, 
welded together at the lower end. This assembly is cemented inside a 4. 6 m (15 ft) deep, 
15 cm (6 in.) diameter steel well. The injection well also has 32 !l{l:iiti!tilil)!~ 
observation wells constructed from three a.1 m (20 ft) sections ancfo·se·· Ls "iii (5 .ftj°"sectiofl 
ef-15 cm (6 in.) diameter steel casing, and an above ground 5,700 L (1,500 gal) mixing 
tank. 

The injection well is located southwest of the 202-A Building outside of the fence 
enclosing the 202-A Building. The well was surveyed in February 1991 and found free of 
contamination and is currently under consideration for a change of posting to "Underground 
Radioactive Material. " 

The injection well was in operation from September 22, 1980 through February 2, 
1981. The unit received eleven 4,000 l~+ifJL (1,000 gal) injections of uniform solutions of 
calcium chloride, calcium nitrate and selected tracers composed of 134Cs and 90Sr. The unit 
was part of an experimental test site constructed to obtain radionuclide migration data for 
model forecasting. Although it is called an injection well, this unit never received any 
waste. 

2.3.S Ponds, Ditches, and Trenches 

The ditches and trenches in the PUREX Plant Aggregate Area were designed to 
percolate low le¥el wastewater from 't'Bffl)US seurees into the ground. - ;.::::m!Ml.111-
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eofflffloely used for the disposel of hlgli selt waste or waste eofttaffliBg eom~ 
mdioffl:lelides. MllflY of H&Bford' s trenehes &l'e design&led II Sf)eElifie reteetioft II keftehes. The 
term II speeifie retefttion II is defined as that 7;olume of waste liquids that may ee disposed to 
the soil &Bd ee lield agaiBst the foree of gt1Wity hy the moleeular attmetioe. eetweeB. s&Bd 
gmies &Bd the suf'faee teesion of the water, when expressed as the percent of packed soil 
7;oklme (Bierselienk 1959). Genemlly, for soil eoklme. dispoSB:l, a tft:fget of 10 % of the 
Sf)eElifie retefttion capacity of the unit was utilized in &B effort to ee consePrati¥e &Bd eesure 
that liquid did eot reaeli grouedwater. Trenches 216 A 18, 216 A 19, &Bd 216 l• .. 20 were 
Sf)eElifie reteetioft treeehes. Ditches were elso used as a me&Bs to tmesport low le¥el waste 
to a waste mllftagement unit (i.e., treeeh, poftd). The following seetioes deseriee the ditehes 
&Bd treftChes present in the PUREX Pl&Bt Aggregate ft..rea . 

There are no ponds located within the PUREX Plant Aggregate Area; however, the 
216-A-25 Pond and the 216-B-3 Pond, located within the B Plant Aggregate Area, did 
receive low-level PUREX GF,ooling Wiater from the 202-A Building. These units are 
discussed in detail in_ the B Plant AAMS. The following sections describe the ditches and 
trenches present in the PUREX Plant Aggregate Area. 

2.3.S.1 216-A-29 Ditch. The 216-A-29 Ditch is located outside the 200 East Area 
perimeter fence, 160 m (525 ft) southeast of the southeast comer of the 241-A Tank Farm. 
The ditch emptied into the 216-B-3-3 Ditch that terminates at the 216-B-3 Pond. 

This waste management unit began operation in November 1955 and was shut down in 
~f 1991. The unit is a man-made, uncovered earthen trefteh mliiithat was 
approximately 1.8 m (6 ft) wide and 1,980 m (6,500 ft) long. The···t,inks varied from about 
l m (2 to 3 ft) high at the head end to 4.6 m (15 ft) at the lower end of the trench. All 

. discharge to the ditch occurred within the 200 East Area perimeter fencing. Discharge from 
the PUREX ~ IseWe.ifliffilds at the northeast comer of the 241-AP Tank Farm. 
The CSL sffeiiilllll::i• !::1~~::t~ugh the 216-A-42E Diversion Box in a 38 cm 
(15 in.) vitrified-clay pipe, into a 7.6 m (25 ft) section of 91 cm (36 in.) corrugated pipe, 
and into the ditch. The ditch contained two small dam structures with releases for flow 
control. The first 3 m (10 ft) from the point of influent is a concrete spillway designed to 
control erosion. 

The ditch received wastes from the 202-A Building chemical sewer and cooling water 
· liquid effluent streams that flows to 216-B-3 Pond. Until December 1957, the waste 

management unit received chemical sewer liquid effluent !lli:ill§fflli::• ,lj:':&Bd ehemieel 
sewer liquid efflaeet from the 202-A Building. From December 1957 until February 1958, 
the unit received the chemical sewer liquid effluent from the 202-A Building (the cooling 
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l water liquid effluent was rerouted to the 216-A-25 Pond). From February 1958 until 
2 December 1962, the 216-A-29 Ditch received the chemical sewer liquid effluent from the 
3 202-A Building, which included acid fractionator condensate from the 202-A Building. Ffflffl 
4 Deeembef 1962 uetil Deeember 1963, the uftit reeei-YeEl the ehemieal sewer liquid eftlueet 
5 from the 202 A Buildieg, 9fttl aeid fmetioeator eoetleesate from the 202 A Buildieg. From 
6 Deeembef 1963 ufttil Jamtary 1966, the ue.it reeei'1eEl the ehemieal sewer li<J.aid eftlueet from 
7 the 202 A Buildieg 9fttl &eid fmetieft&tof eoedeesate from the 202 A Buildieg.Slffii 

t 
11 
12 
13 The 216-A-29 Ditch was stabilized in October 1991. South of the GTF perimeter fence 
I the ditch has been filled to grade, surrounded with a light chain barricade, and posted with 
I underground contamination placards. North of the perimeter fence the ditch has been 
1 completely backfilled and stabilized as of October 1991. 
17,., 
18 11::iP.1-IltlliI!inMllmitm::!llfflim :::y;ffi~~ 
1 ~ 

2 2.3.S.2 216-A-34 Ditch. The 216-A-34 Ditch is located outside the 200 F.ast perimeter • 
21 fence 90 m (300 ft) east of Canton Avenue and 270 m (900 ft) northeast of the 241-A Tank 
22 Farm on the north side of 216-A-8 Crib. 
23 ,.,. 
24 This waste management unit operated from November 1955 until December 1957 and 
25N is inactive. The ditch is 9.1 m (30 ft) wide at the east end, 3 m (10 ft) wide at the west end, 
26- and 85.3 m (280 ft) long. The side slope is 1:2. A 38 cm (15 in.) inlet pipe is placed 1 m 
27 (2 ft) below grade. 
28· 
290' The trench received the cooling water from the contact condenser in the 241-A-431 
30 Building enroute to the 216-A-19 and 216-A-20 Trenches. When pif>eline treeehes were 
31 bei:ftg clug for the Lffltlid Efflueftt R-eteetien Faeility, the 216 A 34 pif>eline was eeeoueterod 
32 aed had eoet&mi:ft&tien ltwels up to 6,000 et/mill. The 216-A-34 Ditch was deactivated by 
33 blanking the effluent pipeline to the unit. l:l.lil.l@lil!i@backfilled and posted with 
34 underground contamination warning signs. ···· The·waste···was rerouted to the 216-A-8 Crib 
35 (Lundgren 1970). 

36 t11::111lliit:1:- tm:1:1~1tm:::»1ffl{fflffi:Ilimt; 
37 
38 2.3.5.3 216-A-18 Trench. The 216-A-18 Diteh TiiiilUis located outside the 200 F.ast Area 
39 perimeter fence, 150 m (500 ft) east of the 24I-A3f''¥~'Farm, along Canton Avenue. 
40 
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This waste management unit operated from November 1955 until January 1956 and is 
inactive. The ~eh tlB!'is 24.4 m (80 ft) wide, 24.4 m (80 ft) long, and 4.6 m (15 ft) 
deep. The side slope .. fa .. I:2. 

The trench received the depleted uranium waste from the cold start-up run at 202-A 
Building. The trench was deactivated by removing the aboveground piping and backfilling 
the excavation after the specific retention capacity was reached (Lundgren 1970). 

2.3.5.4 216-A-19 Trench. The 216-A-19 Ditch. fie.nc.ldis located outside the 200 East Area 
perimeter fence, 230 m (750 ft) east of the 241-AX'❖;f~' Farm, and 150 m (500 ft) east of 
Canton Avenue. 

This waste management unit operated from November 1955 until January 1956 and is 
inactive. The diteh. fflll::is 8 m (25 ft) wide, 8 m (25 ft) long, and 4.6 m (15 ft) deep. 

The trench received the 241-A-431 Building contact condenser cooling water via the 
216-A-34 Ditch and .the depleted uranium waste from the cold start-up run at 202-A 
Building. The 216-A-19 Trench was deactivated by removal of surface piping and 
backfilling of the 'excavation (Lundgren 1970). 

2.3.5.5 216-A-20 Trench. The 216-A-20 Ditch. Tte.nc.h@is located outside the 200 East Area 
•:•:•:•:•:•:•:❖:•:•:•:•:•:•:❖:•:•:-: 

perimeter fence, 240 m (800 ft) east of the 241-AX Tank Farm, and 180 m (600 ft) east of 
Canton Avenue. 

This waste management unit operated from November 1955 until January 1956 and is 
inactive. The ditch. fllll:is 8 m (25 ft) wide, 8 m (25 ft) long, and 4.6 m (15 ft) deep. 

The trench received the 241-A-431 Building contact condenser cooling water via the 
216-A-34 Ditch and the depleted uranium waste from the cold start-up run at the 202-A 
Building. The trench was deactivated by removal of surface piping and backfilling of the 
excavation (Lundgren 1970). 

11::1m1mm:::1111::~:m:::lllllflill::1i1!:!IIU 
2.3.S.6 216-A-40 Trench/UPR 200 E S9. -The 216-A-40 Diteli lfie.n&lM.s located 

❖:❖:•:•:•:•:•:•:•:❖:•:❖:•:-:-:-: 

approximately 150 m (500 ft) west of the 241-AX Tank Farm and approximately 150 m (500 
ft) south of 7th Avenue. 
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This waste management unit operated from January 1968 until May 1979 and is 
inactive. The ~ i:is 6 m (20 ft) wide, 122 m (400 ft) long, and 4.9 m (16 ft) deep. 
The side slope is 1: (5':·.-.. · The unit contains three large seated ~lt.l),Iadders designed for 
storing effluents. A 31 cm (12 in.) SCH 40 pipe runs horizoniatiy°;'···22.6 m (74 ft) through 
the south end of the unit 3.7 m (12 ft) below grade. A 1.5 m (5 ft) pipe section is connected 
perpendicularly to the 31 cm (12 in.) pipe, forming a "T." 

The trench received the diverted CWL IHJ:(;f .. ~.CJ._1) ffi!YP.l:::1111:::mtitm::::11ltlill 
from the 244-AR Vault. Currently, the ttiteh-{IJ.lfifis enclosed within a box-wire fence and 
several tumbleweeds fill the ~b.(bottom. 

One unplanned release (UPR-200-E-59) is associated with the 216-A-40 Diteh lli\m-
The exaet loeation of the unpltmned relee:se was on the eaves of the 244 AR Vattk ftftd the 
walls of the 216 A 40 Diteh. CoetemiD&teEl mud ftftd mmbleweeds from the diteh Wefe used 
to make hiffl nests at the vattk. The mud had readings of 137Cs at 10,000 et/min ftftd 60ee--&t 
20,000 et/min. The RCsts ftftd mmbleweeds were removed from the diteh, paekaged, ftlld 
plaeed in the bttrifll gft)tlftti. The sides of the 216 A 40 Diteh were washed ftftd the 
eeata-mieated mud was removed. 

2.3.6 Septic Tanks and Associated Drain Fields 

The location of ~he septic tanks and drain fields are shown on Figure 2-1-QJI. The 
PUREX Plant Aggregate Area contains 7 septic tanks, described as follows. 

2.3.6.1 2607-EA Septic Tank and Drain Field. The 2607-EA Septic Tank is located west 
of the 241-A Tank Farm, approximately 150 m (500 ft) north of 4th Street, and immediately 
south of the 244-AR Vault. This waste management unit includes a drain field. 

This unit started receiving nonhazardous and nonradioactive wastewater and sewage in 
1976 and is still active. The estimated rate of waste generation is 0.06 m~(IJ:J)Wday (~J'g -~- - -

r.m:::mm-:::m~:::11:::~!IIUi@!::1!1Ui!!:~ 
2.3.6.2 2607-EC Septic Tank and Drain Field. The 2607-EC Septic Tank is located inside 
the 241-A Tank Farm. Specifically, the tank is located in the northeast comer of the 241-A 
Tank Farm. A drain field is associated with this waste management unit. 

The tank started receiving nonhazardous and nonradioactive wastewater and sewage in 
1955 and is still active. The estimated rate of waste generation is 0.45 m~l,Q!1i.Vday <~lall:Ef day). . ......... ... .. . 
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2.3.6.3 2607-ED Septic Tank and Drain Field. The 2607-ED Septic Tank is located 
inside the 241-AX Tank Farm, north of the 2707-AX Building. A drain field is associated 
with this waste management unit. 

The tank started receiving nonhazardous and nonradioactive wastewater and sewage in 
1980 and is still active. The estimated rate of waste generation is 0.28 mi l :!:lfday <9--ftil]iffl/ day)· ············ 

l~ll!PIPE11:::1!R• ::::• :::1• 111:::1~1:::6.ililt* 
2.3.6.4 2607-EG Septic Tank and Drain Field. The 2607-EG Septic Tank and Drain 
Field is located on the southeast side of the 241-C Tank Farm. The tank is marked by a 
large diameter vertical concrete pipe. 

The tank started receiving nonhazardous and nonradioactive wastewater and sewage in 
1953 and is still active. The estimated rate of waste generation is 0.17 m~~«1 :::$./day 
< ~ IIIII' day) · ............... . 

l2Jii1Bi'I::11ti1,::::m:::1u1tm!Ilitl:]bllillffi 
2.3.6.S 2607-EJ Se tic Tank a.iidfllfim\ffield. The 2607-ID S tic Tank is located on the p :•:•:•:•:•:•:•:•:•:•:•:•:•: • : •:•:•:•:•:•:•:•: •:•:• : •:•:•:•:•:•:•:•:•:•:•:•:•:•:•:❖:•: ep 
east side of the 241-AW Tank Farm, near the perimeter fence. The septic tank is surrounded 
by a wooden barricade and marked by a concrete pipe less than 1 m (2 ft) high with a yellow 
steel lid. 

The tank started receiving nonhazardous and nonradioactive wastewater and sewage in 
1980 and is still active. The estimated rate of waste generation is 0.32 m;,1~t,:i g.tday (~ijiffl/ day). . ........... ·.·· .. ·•· 

f:l9:::mE11:::111• ::::• :;1• 111:::111:::m :::i11~ 
2.3.6.6 2607-EL Septic Tank and Drain Field. The WIDS database (WHC 1991&) 
sttggeMs that this lllftank and associated drain field is located east of the 272-A W 
Buildingalllflflil=J.i]":" However, -the 241-AP Tank Farm is at that location and no septic 
tank couicfbe .. founcfaf those coordinates. The septic tank may have been removed when the 
241-AP Tank Farm was constructed. 

The tank started receiving nonhazardous and nonradioactive wastewater and sewage in 
1983. The estimated rate of waste generation is 7-;9-mli!m:::1'day (~~:~m :::l@lfday) . 
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lliiil!ii-iilllliii1• iiiilifli• :::1t,1::::g ;:111~~ 

2.3.6.7 2607-E6 Septic Tank and Drain Field. The 2607-E6 Septic Tank is located north 
of the MO-405 Building, approximately 90 m (300 ft) west and 200 m (700 ft) north of 4th 
Street. The drain field is surrounded by a wooden fence and the surface is vegetated. 

The tank started receiving nonhazardous and nonradioactive wastewater and sewage in 
1954 and is still active. The estimated rate of waste generation is 43.5 mqlg~?:00:!/µ/day 
(1,536 ft!.[!a:~lffliio1/day). .•.•.•.•.•.•.•• •.• •.••.••.• •.• w .•• 

l@I!ni-IIDIIi• ::::1111• :::mm::::111:iil~~ 

2.3. 7 Transfer Facilities, Diversion Boxes, and Pipelines 

l~IJHlxl:::tmesfef Faeittties llti:1:m1f:i:;E ::::<a1so referred to as process lines) 
connect the major processing facilities with each other and with the various waste disposal 
and storage facilities. Most l• !ixlililiI-ilm~~es are 7.6 cm (3 in.) diameter 
stainless steel pipes with welded joints. Proeess mD!:Jines are generally enclosed in steel 
reinforced concrete encasements and are set belov/.·grade. The major process lines in the 
PUREX Plant Aggregate Area, and the Tnmsfer Ffacilities ffil[[they connect are shown on 
Plate 1 ftftd Figure 2-+fli~- . The preeess 1iBes ••1:::1a:::emm:::~ not waste 
management units according to the·Tri-Party. Agreement and will be addressed in detail under 
a sepflfflte Sttff)lus Faeiliaes ~ :::-lj.lg!'/ffii.Ul.111'/:§i~i!!Program. However, 
beefltlse of the physical eflture of the proeess liBes aBd theif' iBstfllllltioe, there is a f)OSsibility 
of leakage flloeg the eBtife right of way; therefore, the proeess 1iBes will be aiseassed fiuther 
in Seetioe 9.0. 

Sewer pipeliBes COBBeetiBg the liquid waste stream geeemtieg facilities to theif' soil 
eolumB aispose:l sites are sometimes eonstmeted of seetionfll ·1itreotts elay or eofftlgatetl 
metal pipes ftftd ere e,q,eeted to leflk to some degree. The pipeliBe right of ways are, 
therefore, e,tpeetetl to be eoftt&ffliB&tetl to leYels eqafll to or higher thflft the soil eolumn sites 
9.ftd may reqai:re e:1fteBsi¥e ehllftleterifttioe as pert of the soil column aispose:l facility's 
iw.•estiglltion. 

Proeess liBes, eoftstffleted for iBter facility tfftDsfers (i.e., geo.emtor to tflftk fli:fffl:) of 
highly eontamieatetl solutions aetweeB the 200 Areas, are geeemlly eBelosetl i.ft steel 
reiflforeetl eonerete encasements ftftd are set below gmde. The major preeess liBes i.ft the 
PUREX Plflftt Agg!eg&te Alea, ftftd the tmnsfef facilities that they Sef\'e e:re shown on Plate 1 
lilitl Figure 2 11. The preeess 1iBes are not waste mflft&gement uftits aeeoreing to the Tri 
Plllty Agfcemeet ftftd will be &Eltkesse<! iB detail uetler a SCJ>&mte Sttff)lus Facilities PfOgmm. 
Therefore, the preeess 1iBes will be aiseassetl fuftflef iB Section 9.0. 
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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 high-level waste transfer line connections. The diversion boxes generally 
drain by gravity to nearby catch tanks where any spilled waste is stored. There are -!8IJ 
diversion boxes, WMH! valve piqi:::tflliI! Jlll?l:J:-1 in the PUREX Plant Aggregate 
Area. 

2.3.7.1 241-A-A Diversion Box. The 241-A-Bi Diversion Box is located at the south end 
❖:•:•:• 

of the 241-A Tank Farm and is associated with the 241-A-350 Catch Tank. The waste 
management unit began operation in 1956 and is currently active. 

The 241-A-A Diversion Box is 4.3 m (14 ft) leeg, 3.7 m (12 ft) wide, 8fld 2.3 m (7.5 
ft) cl~~:g :::i ::::l]w:::1::::1 ~:1::::m::::~11:::!t :1~::: l :':ffilli:ill- The unit is an underground reinforced concrete 
structure with 0.3 m . (1 ft) thick walls and floor. This unit routes waste solutions from 
processing and decontamination operations. 

2.3.7.2 241-A-B Diversion Box. The 241-A-B Diversion Box is located at the south end of 
the 241-A Tank-Farm and is associated with the 241-A-350 Catch Tank. The waste 
management unit began operation in 1956 and is currently active. 

The 241-A-B Diversion Box is 4.3;Jt (14 ft) leeg,~ 3.7--m (12 ft) wide, 8fld ~ ::2 .3 m 
(7.5 ft) ,~4:::,Et$.@~rn:f;J.;:::ft)[:j4eep. The unit is an underground reinforced concrete structure 
with 0 .3·m·"{f.fl:j° .. ihlcic"···w"ai.J.s and floor. This unit routes waste solutions from processing and 
decontamination operations. 

2.3.7.3 241-A-151 Diversion Box. The 241-A-151 Diversion Box is located approximately 
15 m (50 ft) south of the east end of the 202-A Building. The diversion box is associated 
with the 241-A-302-A Catch Tank and the 241-A Tank Farm. The waste management unit 
began operation in 1956 and is currently active. 

This unit routes waste solutions from processing and decontamination operations. 
Several unplanned releases (UN-200-E-25, UN-200-E-26, UN-200-E-31, UN-200-E-65.}; 
UN 200 E 68) are associated with the 241-A-151 Diversion Box. Le&ltnge from the be'K 
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1 eoHtftmiflated 8ft 8l'Cft soathwest of the PUREX 202 A Baildiflg. !.lore detailed iflfoffflatiOH 
2 regafdmg aHplae:e:ed releases is iH Seetioes 2. 3 .10. 
3 
4 2.3.7.4 241-A-152 Diversion Box. The 241-A-152 Diversion Box is located 46 m (150 ft) 
5 east of tanks 241-A-103 and 241-A-106. The diversion box is associated with the 241-A-
6 302-B Catch Tank and the 241-A Tank Farm. The waste management unit routes wastes 
7 from 241-A-151 Diversion Box to the 241-CR-151 Diversion Box. 
8 
9 The 241-A-152 Diversion Box is 18.6 m (61 ft) leeg, 7.2 m (23.5 ft) wide, ftftd 5.6 m 
10 (18.5 ft) deCf>:!~:~~:::i tm~~::::~::;~:9:::m::::(~J.iil:~:::6?:il::1,:::1:1:::1),. The unit is a reinforced concrete box 
11 with 8 cm (3 mTPui®t siyie .. iioiifoi··························· 
12 
13 The unit operated from 1956 until May 1980 and is currently inactive. This unit routes 

waste solutions from processing and decontamination operations. 

2.3.7.5 241-A-153 Diversion Box. The 241-A-153 Diversion Box is located approximately 
6 m (20 ft) southwest of the. 241-A-104 Tank. The waste management unit routes wastes 
from 241-A Tank Farm to the 244-AR Vault. 

The 241-A-152 Diversion Box is 5 m (17 ft) leHg, 4 m (9.5 ft) wide, ftftd 4 m (13 ft) 
~,:::1:::1:::1::::1::1m1:r1:z:::1:::1111:::1:1ID.l The unit operated from 1956 until July 1985 and is 
currently inactive. This unit routes waste solutions from processing and decontamination 
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2.3.7.6 241-AN-A Diversion Box. The 241-AN-A Diversion Box is located in the 241-AN 
Tank Farm just south and between double-shell tanks 241-AN-105 and 241-AN-106. The 
diversion box, also known as the 241-AN-A Valve Pit, began operating in 1981 and is still 
active. The concrete diversion box is 4 m (14 ft) leeg by 4 m (14 ft) wide by 2 m (7 ft) 

:!~J:!!::~!!~!!~!{:l~~~:::!!-1~ n:!~ ::; !~~~~~sa~~:~:~~~-~~~ ~~bfe}s~~~k. 
Tank. 

The diversion box has two functions (1) routes slurry from the 242-A Evaporator to the 
designated 241-AN tanks, and (2) routes S\il'0ffl&tftftt - :::from other tank farms to the 
241-AN Tanks, between tanks within the Hl.i-AN Taiik"1ianii""""and to forward material to 
other tank farms from the 241-AN ~ ·:······The 241-AN-A Diversion Box is connected by 
slurry lines and supernatant lines to the 241-AN-104, ill-AN-105, l!J:-AN-106, IIJ.i-AN-
107 Double-Shell Tanks, and the 241-AN-B Diversion .. Box. .......... . ... .. .. . . 
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2.3.7.7 241-AN-B Diversion Box. The 241-AN-B Diversion Box is located in the 241-AN 
Tank Fann just north and between double-shell tanks 241-AN-102 and 241-AN-103. The 
diversion box, also known as the 241-AN-B Valve Pit, began operating in 1981 and is still. 
active. The concrete diversion box is 4 m (14 ft) leeg ey 4 m (14 ft) witie ey 2 m (7 ft) 
a~:::i :::1 :;:1,::!l !!l!l il!(Ji,::1 :::;~,;::;i;:::7 ::::t)).. The cover block is approximately 51 cm (20 in.) thick 
The waste···iiianagemeiii""umtha"s"'a floor drain which leads to the 241-AN-101 Double-Shell 
Tank. 

The diversion box has two functions (1) routes slurry from the 242-A Evaporator to the 
designated 241-AN tanks, and (2) routes supemfttft:Bt ~-t#,i::Jrom other tank farms to the 
241-AN '.11.anks, between tanks within the at:..AN TaiikFaim .. and to forward material to 
other tank°ranns from the 241-AN '.ll.anks.'····waste material is routed through the 241-AN-B 
Diversion Box and then to the designated double-shell tanks. The 241-AN-B Diversion Box 
is connected by slurry lines and supernatant lines to the 241-AN-101, lf!:-AN-102, @l!!-AN-
103 Double-Shell Tanks, and the 241-AN-A Diversion Box. 

2.3.7.8 241-AP Valve Pit. The 241-AP Valve Pit is located in the 241-AP Tank Fann just 
south of double-shell tank 241-AP-103. The waste management unit began operating in 1986 
and is still active. The concrete valve pit is 19 m (61 ft) leeg ey 5 m (Hi ft) witie ey 2 m (8 

:!!~8!:::,~~;:[!!::!~a'!t~r:~,~~'~'~Ju!:1;;~::~;!c:!s ~~:x:n:t~:~
6
~)c:n~~:~ted 

from the process side by a 63 cm (25 in.) wall. The jumper storage area has a 10-gage 
stainless steel liner on the floor and walls. A floor drain is in both the process and storage 
side of the valve pit. 

The 241-AP Valve Pit routes waste solutions from processing and decontamination 
operations. Process lines from the 241-AW Valve Pits and from the 241-AW-102 Central 
Pump Pit terminate at the 241-AP Valve Pit as do other slurry lines and supernatant lines 
from all 241-AP Central Pump Pits located atop the 241-AP Biouble-Sjhell tanks. 

1"::::111mm::::1111,::::m:::1m1t1::::1!~1:::m~:::a* 
2.3.7.9 241-AR-151 Diversion Box. The 241-AR-151 Diversion Box is located east of the 
244-AR Vault and is associated with the 241-AY and 241-AZ Tank Farms. 

The waste management unit began operation in 1983 and is currently active. This unit 
routes waste solutions from processing and decontamination operations. 
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2.3.7.10 241-AW-A Diversion Box. The 241-AW-A Diversion Box is located in the 241-
AW Tank Fann just east and between double-shell tanks 241-AW-101 and 241-AW-103. 
The diversion box, also known as the 241-AW-A Valve Pit, began operating in 1980 and is 
still active. The concrete diversion box is 4 m (14 ft) leeg by 4 m (12 ft) wide by 2 m (7 ft) 

~~~!::!!T~:~!~!f~!:::!!!,'-~ t11!~ = !~~ ~~J':'::a~:~-1~~foY~!~1~~~~n 
Tank. 

The diversion box has three functions (1) to routes slurry from the 242-A Evaporator to 
the designated 241-AW tanks, (2) to route supeffl~t.11! between tanks within the 
241-AW Tank Fann or among other tank farms and the 24i~AW Tank Fann, and (3) to 
route waste from the PUREX Plant to waste storage tanks. The 241-AW-A Diversion Box 
has a slurry line and supernatant line connecting double-shell tanks 241-AW-101 , ~IJ'--AW-
103, I.IJ.:-AW-105, and the 241-AW-B Diversion Box. . ......... •.• .. •.• 

• Iini.llBillll!l:• tll• i• IBIEfflffiilffili~ 
2.3.7.11 241-AW-B Diversion Box. The 241-AW-B Diversion Box is located in the 241-
AW Tank Fann just west and between double-shell tanks 241-AW-102 and 241-AW-104. 
The diversion box, also known as the 241-AW-B Valve Pit, began operating in 1980 and is 
still active. The concrete diversion box is 4 m (14 ft) loeg by 4 m (12 ft) wide by 2 m (7 ft) 

~!!ii! !!~~!~!fi~~~:::!!!-'-~ t11!~ = !~~ ~~:::a~:1l-1~~~ g~!lo~hii:~ 
and eventually to the 241-AW-102 Double-Shell Tank. 

The diversion box has three functions (1) to route slurry from the 242-A Evaporator to 
the designated 241-AW tanks, (2) to route~ between tanks within the 
241-AW Tank Fann or among other tank farms and the 241-AW Tank Fann, and 3) to route 
waste from the PUREX Plant to waste storage tanks. The 241-AW-B Diversion Box has a 
slurry line and supernatant line connecting double-shell tanks 241-AW-102, if!J1-AW-104, 
@!J:..AW-106, and the 241-AW-A Diversion Box. ········· 

2.3.7.12 241-AX-A Diversion Box. The 241-AX-A Diversion Box is active and is 
associated with the 241-AY and 241-AX Tank Farms. The diversion box is interconnected 
with 241-AX-B Valve Pit, the 241-A-A Pit, the 241-A-B Pit, and the 242-A Evaporator. 
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The 241-AX-A Diversion Box is 4.3 m (14 ft) loBg, 3.7 m (12 ft) wide, ftftd 2.3 m 
(7. 5 ft) aeeplsa:::! :::ai:ffii)i!:ll'e~:1::]J:U~!!:::5::::J,1::::l ]i]I:). The waste management unit is an 
underground reinforced concrete box with 0.3 m (1 ft) thick walls and floor. 

The unit began operation in 1965 and is currently active. This unit routes waste 
solutions from processing and decontamination operations. 

2.3.7.13 241-AX-B Diversion Box. The 241-AX-B Diversion Box is active and is 
associated with the 241-AY and 241-AX Tank Farms. The diversion box is interconnected 
with 241-AX-B Valve Pit, the 241-A-A Pit, the 241-A-B Pit, and the 242-A Evaporator. 

The unit began operation in 1965 and is currently active. This unit routes waste 
solutions from processing and decontamination operations. 

2.3.7.14 241-~-151 Diversion Box. The 241-AX-151 Diversion Box is located southwest 
of the 241-A Tank Farm. The waste management unit routes waste from the 202-A PlaBt 
lliUuiiito the 244-AR Vault and to the 241-AY and 241-AZ Tank Farms. 

The 241-AX-151 Diversion Box is 13.4 m (44 ft) loeg, 3 m (10 ft) wide, ftftd 7.6 m 
(25 ft) deep!!~~:~::~:::g:::1!:::1~2:::«f :ta:::l!;l!J.9!;:i.:::£!:ii!!I).. The unit is an underground reinforced 
concrete boi:····There···a:re .. :tour·diverter··tanks".fo individual cells and a pump pit. Each cell 
has a stainless steel liner on the floor that extends approximately 0.3 m (1 ft) up the walls. 
The cells and pump pit are above and drain into the catch tank below. 

It is unknown when the unit started operating. This active unit routes wastes from the 
202-A Building. 

lil]le-Ill1• 1I• IEBmililIB II• ~ 
2.3.7.15 241-AX-152DS Diversion Box. The 241-AX-152OS Diversion Box is located 
approximately 3 m (10 ft) inside the 241-AX Tank Farm west perimeter fence. The waste 

ii,iii[Biu\:~iii&:i.-=1~1·{-AZ and 241-AY Tank Farms. 11,:::111:::11::11 
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The 241-AX-152DS Diversion Box is 8 m (25 ft) leng, 3 m (9 ft) wide, &nd 8.8 m (29 
ft) deep$.:::~/ ~::!~!ii$.~!$.a~::::(@;$~~:=:=p:::\i.:::gi:!:l}).. The unit is an underground reinforced concrete box. 
There a.re···twctctlverter• .. tanks .. In .. a .. c.ommon cell with a stainless steel liner on the floor that 
extends approximately 0.3 m (1 ft) up the walls. There is also a pump pit that does not have 
a stainless steel liner. The cells and pump pit drain into the catch tank below. 

The unit began operation in 1965 and is currently active. It routes waste solutions 
from processing and decontamination operations. 

2.3.7.16 241-AX-155 Diversion Box. The 241-AX-155 Diversion Box is located near the 
241-AX and 241-AY Tank Fann dividing fence. The waste management unit is associated 
with the 241-AX-152 Diversion Box. 

The unit began operation in 1983 and is currently active. The 241-AX-155 Diversion 
Box routes waste solutions from processing and decontamination operations. 

ii;HfflillilElffllli::m:::m9111@m11]1P:1::11t~ 
2.3.7.17 241-AX-501 Valve Pit. The 241-AX--lM-:S0J: Valve Pit is located south of the 
241-AX Tank Fann, just northwest of 241-A-417 f;;jJqlJi:m~- The waste management unit 
interconnects the 241-AX Tank Fann to the 241-A=4FY§ ilbi::ma~ f)UIBf) pit &nd ta:nk. 

It is unknown when the unit started operating. This active unit routes waste solutions 
from processing and decontamination operations. 

2.3.7.18 241-AY-151 Diversion Box. The 241-AY-151 Diversion Box is located west 
241-A Tank Fann. The waste management unit, also known as the 241-AY-151 Pumpout 
Pit, is still considered active. It is unelea:r when the unit started epemti:ng. The concrete ~~ii~ff.l~ box is 3 m (9 ft) leng ey 2 m (7 ft) wide ey 3 1B (10 ft) deepg::::i,::i;&:i:i;!:::g:ilifflt~~g i:i~il;iiz 

The diversion box transfers aging w~ste from the PUREX Plant to the 241-AY and 
241-AZ Tank Fanns. 

2.3.7.19 241-AY-152 Diversion Box. The 241-AY-152 Diversion Box is located between 
the 241-AY and the 241-AZ Tank Fanns. The waste management unit, also known as the 
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241-AY-152 Sluice Transfer Box, began operating in 1971 ftftti-stopped operating in 1985 and 
is considered inactive. A. tmB:sfer bmE is differeet from ft cY.t'ersioa bmE ie. that ft tmesfer box 
eoBB.eets ft eommon tnmsfer line to each of se·;eml other lines o&e at ft time. The reinforced 
concrete diversion box is 5 m (17 ft) loeg by 5 m (15 ft) witle by 3 m (10 ft) aeeppl~::Ji )!Ji !i~ l !::ltlm:J~Jl::iill!IJRID.l- ····· ............... ... . 

The diversion box transfers aging waste form the PUREX Plant to the 241-AY and 
241-AZ Tank Farms. 

2.3.7.20 241-AZ-lSlDS Diversion Box. The 241-AZ-151DS Diversion Box is located in 
the 241-AZ Tank Farm, approximately 33 m (100 ft) southwest of the 241-AZ-102 Double
Shell Tank. The waste management unit, also known as the 241-AZ-151 Diverter Station, 
started operating in 1976 and is still active. The unit is an underground reinforced concrete 
structure with two diverter tanks in a common cell and a pump pit. The diversion box has a 
stainless steel liner on the floor that extends approximately 0.3 m (1 ft) up the walls. The 
diverter cell and pump pit are above and drain into the catch tank below which is lined with 
16 GA. ~g$::jstainless steel. 

The diversion box is used to transfer waste solutions from processing and 
decontamination operations. The catch tank contains 10,017 L (2,650 gal) of waste. 

2.3.7.21 241-AZ-152 Diversion Box. The 241-AZ-152 Diversion Box is located in the 
241-AZ Tank Farm just south of the 241-AZ-102 Double-Shell Tank. The waste 
management unit, also known as the 241-AZ-152 Sluice Transfer Box, began operating in 
1977 and is still active. A. tf'Bfl:sfer bex is cliffereftt from ft diYersio& bex ie. that ft tmesfer 
bex eoBB.eets ft common tmesfer line to eaeh of se¥eml other lie.es o&e at ft time. The 241 
AZ 152 Di>1ersio11 Box (Sluice Tmllsfer Box) is the oHly fteti-Ye tmesfer bex iii the Double 
Shell Tll:Bk FBf'ftl System. The inside dimensions of the concrete diversion box are 6 m (18 
ft) loeg by 3 m (11 ft) witle hy 2 m (6 ft) cteem:J:i :J:jg,j::~1 :::~:):)ffijjJJ{!:l :!:i;,JiiU}!:ii ili! !)!l:j. All the walls 
are 46 cm (18 in.) thick and taper to 30 cm (lt'In:faithe··1op··where··ilie··3·0 cm (12 in.) thick 
cover block sits. 

The diversion box is used to transfer waste solutions from processing and 
decontamination operations. The unit interconnects the 241-AZ Tank Farm, 241-AY Tank 
Farm, 241-AZ-151 Diversion Box, and the 241-AY-152 Diversion Box. 
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2.3.7.22 241-C-151 Diversion Box. The 241-C-151 Diversion Box is located approximately 
900 m (3,000 ft) north of-the 202-A Building and approximately 60 m (200 ft) southwest of 
the 241-C Tank Fann. The waste management unit is associated with the 241-C Tank Fann 
and interconnects the 241-C-153, 241-C-152, and 241-CR-151 Diversion Boxes. This unit is 

8 fB (20 ft) long, 3 fB (9 ft) wide, and 3.5 fB (11.5 ft) deepa :::1!:::1 :::~ :::1~1::::vrfi~l!:~ :::19::::li::::1:!l l :::1),. 

The 241-C-151 Diversion Box started operating in 1946 and ceased operating in July 
1985. This unit routes waste solutions from processing and decontamination operations.
Gae eoBta:miBatioa release iBeideat oeeeff0El ifl Ja:e.HMy 1985. The di•1ersioa box site was 
stftbifulea with weatftetJ>fOOfmg feftftl. More detailed infomuttion regafd-ing ttllf)Hlflfted 
releases caa be feund iB Sections 2.3.10 and 4.1.8. 

OB Ja:e.uary 11, 1985 Reek.well. Rad:ifttion Pfeteetion Teelmolegists reportea that a 
release of fission products had been detectea ifl the eastem seetioa of the 200 Ea:st Area.. 
The soeree of the release was the de&et:i¥ated 241 C 151 Dilfef'Sioa Box. The release, 
estimatea at less thaa 500 millieeries of ~f', spread deteetftbl.e contamfflation O't'ef' 

flf)f)f'Oximately a 2 mi2 ftre8:, _primarily within the 200 Ea:st Area. fenee. There was BO 
e..·idenee that aay signifieaat coatamfflation had migmtea ffem the Hftftfef'd Site. 

The cause of the release coeld BOt be f)OSiti1t1ely detefflH.Bea eut e"rideBCe f)Offlte6 

strongly towaf'ds a set?fHllie ffl't•ok<iftg a ff'Bftsfef' jet in the 244 AR Vauk faettity coftOOCtea to 
a IHle temHBatiftg in aa open B02Zle ifl the 241 C 151 DrreFSioB Box. All ail' elew of this 
tfaftsfef' jet most likely blew eoBtaminated partieelates Hlto the di¥ersion box and the resekiftg 
f>ress1:1ffi':8:tion was seffieieftt to foree coBtafBHlatea ail' oet thf'Oegh g&f)S ifl the di't•ef'Sion bex 
CO'fef' blooks. 

2.3.7.23 241-C-152 Diversion Box. The 241-C-152 Diversion Box is located approximately 
45 m (150 ft) southwest of the 241-C Tank Fann, just north of the 241-C-151 Diversion 
Box. The waste management unit is associated with the 241-C-301 Catch Tank and 
interconnects the 241-B-154, 241-B-153, and 241-C Tank Farm. This unit is 8.5 m (28 ft) 

Ieng, 3 m (9 ft) wide, and 3. 5 m (11. S ft) deep! *l ij:~:::1::::l/:::ef:ii ::::ffi:1:i,l 1iil/ii:itl:::~::::1:ifi*la\) · 
The 241-C-152 Diversion Box started operating in 1946 and ceased operating in July 

1985. This currently inactive unit transferred waste solutions from processing and 
decontamination operations. 

One unplanned release (UN-200-E-82) is associated with this unit. A leak was 
disoo•refed Beat' the 241 C 152 Dilfef'Sioft Box, the source was deteffBHled to be the feed lme 
that mes from the 241 C 105 Thflk to the 221 B B1:1ildiftg. More detailed iftfeffflatioft 
regfl:fdieg ttllf)1:&:Bnea releases is in Sections 2.3.10 aad 4.1.8. 
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2.3.7.24 241-C-1S3 Diversion Box. The 241-C-153 Diversion Box is located west of the 
241-C-107 and 241-C-110 Single-Shell Tanks. The waste management unit is associated with 
the 241-C-301 Catch Tank and the 241-C Tank Fann. It interconnects the 241-C-151 and 
241-C-152 Diversion Boxes. This unit is 10.4 m (34 ft) loeg, 3 m (9 ft) wide, &:Btl 3.2 m 

< 1 o. s ft) deet>:llfat!;l !::1:~::i,~:~:1*:e:::1 :::11\:::i ~:=:11:~:1:~:::llH~tD.l-

The 241-C-153 Diversion Box started operating in 1946 and ceased operating in July 
1985. This currently inactive waste management unit transferred waste solutions from 
processing and decontamination operations. 

2.3.7.2S 241-C-252 Diversion Box. The 241-C-252 Diversion Box is located northwest of 
the 241-C-204 Single-Shell Tanks. The waste management unit is associated with the 241-C-
301 Catch Tank and the 241-C Tank Fann. It interconnects the 241-C-151 Diversion Boxes 
and the 241-C Tank Fann. This unit is 11 m (36 ft) loeg, 3 m (9 ft) wide, tmEI 4.6 m (15 ft) 

Eleetl!~:1::::1::::1::::l tl ~m::~1:Ill!Ji I!i!II~Ii!lill 
The 241-C-252 Diversion Box started operating in 1946 and ceased operating in July 

1985. This currently inactive unit transferred waste solutions from processing and 
decontamination operations. 

2.3.7.26 241-CR-1S1 Diversion Box. The 241-CR-151 Diversion Box is located directly 
south of the 241-C Tank Fann, between 241-CR-152 and 241-CR-153 Diversion Boxes and 
the 244-CR Vault. 

It is uncertain when the 241-CR-151 Diversion Box started operating; however, it is no 
longer active. This waste management unit transferred waste solutions from processing and 
decontamination operations. 

One unplanned release (UN-200-E-81) is associated with this unit. ." .. puEIElle of 
eoetamiB&teEI liquid was EHSC<Yt'et'eEI fte8:l' the 241 CR 151 DiYet"Siofl Bo,i: iB Oetebef 1969. 
~~~ detailed information regarding unplanned releases is ilillt:::~ flillii~&ti ~i:!il!i!§lgqi 
4UJ$l8eetioes 2. 3 .10 &:Btl 4 .1. 8. 
····················•• .. 

2.3.7.27 241-CR-1S2 Diversion Box. The 241-CR-152 Diversion Box is located south of 
the 241-C Tank Fann. It interconnects the 241-C-151 Diversion Box and the tanks in the 
241-C Tank Fann. 

The 241-CR-152 Diversion Box started operating in 1946 and ceased operating in July 
1985. This currently inactive waste management unit transferred waste solutions from 
processing and decontamination operations. 
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1 1~:::~1-:::1m11:~:• ::::mmm:::m1::::1~!:::e1~~ 
2 
3 2.3.7.28 241-CR-153 Diversion Box. The 241-CR-153 Diversion Box interconnects the 
4 241-CR-152 Diversion Box just northwest of the 241-CR-151 Diversion Box. 
5 
6 The 241-CR-153 Diversion Box started operating in 1946 and ceased operating in July 
7 1985. This currently inactive waste management unit transferred waste solutions from 
8 processing and decontamination operations to the 241-C Tank Farm. 
9 

10 me:::m-:::11111:::• ::=11111;::~m :::m1::• E 
11 
12 2.3.7.29 241-ER-153 Diversion Box. The 241-ER-153 Diversion Box is located 
13 approximately 122 m (400 ft) south of 7th Street. The unit is associated with the 244-A Lift 
1 Station. 
15 
1 The diversion box started operating in 1945 and is an active waste management unit. 
1- The unit transfers waste solutions from processing and decontamination operations. The 
1 quantities of waste transferred vary according to the specific plant operations. 
1 
2lr- lliml-tl!~Il!fl- Iii!t!ii}• 
2 
22 2.3.7.30 216-A-524 Control Structure. The control structure is located within the 216-A-
2 524 Crib area. The \yIDS Eltiabase coordinates place this structure north of the 216-A-24 
2 Cribft'IIIIl~lil Environmental protection records contain a work order mandating the 
25 disassembly°"otiiie·216,.A-524 Control Structure, located at the southwest side of the crib. 
26- Currently, there is no sign of this structure on or near the crib. The unit was a reinforced 
2 concrete box, extending 15 cm (6 in.) above grade to 3 m (10 ft) below grade. The opening 
28 into the unit was covered by a 15 cm (6 in.) thick, 1 m (4 ft) ey 4 m (12 ft) ::~:::::i 'i:1=::ffi:!JJ(l~'~!i.l::ifl 
2~ 11I¢oncrete cover fitted with lifting eyes. ····· ···································· 

30 
31 The unit started operating in 1957 and ceased operating in 1966. The unit received 
32 condensate from the waste storage tanks in the 241-A and 241-AX Tank Farms. The waste 
33 was low salt and neutral/basic. 
34 

35 11:::m-;::11•::=• :::- ;;m,:::1mi!:l!m 
36 
37 
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2.3.8.1 207-A Retention Basins. The 207-A Retention Basins-He--{\jiqirectly east of the 
242-A Evaporator. ········ 

The 207-A Retention Basins consis~ of 6 rubber-lined holding basins giffj, each with 
an operating capacity of 205,790 L (54,370 gal). The waste management uiiids H,.8 m (55 
ft) long, 3 m (10 ft) wide et the bettom,J,:g*J§J:1::::1:::aUi(f:!lJll !Ji:JQJiJI] and 2 m (7 ft) deep. A 10 
cm ( 4 in.) fill line enteii each basin ¢.t.&i:::and a 7. 6 cm (3 in.) drain line exits the ,IU.itb&sin. 
During operations the M1:::1i11:::~asiB·s· are alternately filled, sampled, and emptieifwhen 
meeting specifications.····················· ···· ·----··· .. 

The 207-A Retention Basins began operation in March 1977 and ftf'e-'.irnstill active. 
They{Jiim have-QIJbeen receiving two liquid waste streams from the 242~A Evaporator: 

~}3 ~:~~~~!e!:ss~~~~~~~:~:~~oh t~!-1!!!!~~-j~~:a~:::~16
-

then to the double-shell tanks. .. ............................. . 

2.3.8.2 216-A-42 Retention Basin/UPR 200 E-66. The 216-A-42 Retention Basin lies-ii 
east of the 202-A Building, directly east of the 216-A-6 Crib. ,,,,,,,, 

The 216-A-42 Retention Basin consists of three covered concrete-lined sections. The 
capacity of the three basins is in excess of 6,056,000 L (1,600,000 gal). The waste 
management unit is 104.2 Bl (342 ft) long, 9.1 Bl (30 ft) wide,:i11::::1-;:::1 ~::un.U(lll.l ~:::m :::r.u and 
7 m (23 ft) deep. The south end of each section of the basin lias···•'a '':io]··cm·'(s··hi'S.sieam 
condensate pipe, and the north end of each section has a 91.4 cm (36 in.) cooling water pipe. 
Both lines enter at 3 m (10 ft) below grade. 

The basin receives effluent from the Steam Condensate Line, e¢.ooling Wiater I4ioe, 
and eihemical Siewer Woe. Waste from these lines is directed to the basin when Online 
beta, gamma, or =·=alpha ni'.onitors detect contamination in the line. The ~emical S~wer 
14,ine is equipped with a pH monitor that when triggered diverts waste 1o·· the basin.·· After 
tlie diverted effluent is sampled and cleared for disposal, it is released to the normal soil 
column disposal sites. In the past, the effluent was discharged to the 216-B-3 Pond, 216-A-
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1 30 Crib, and 216-A-37-2 Crib. Currently, the effluent is discharged only to the 216-B-3 
2 Pond. 
3 
4 One unplanned release (UPR-200-E-66) is associated with the retention basin.-:lft 
5 No•.•embef 1984, wifltl Sf)read eofttamiBatien was aiseo'+'erea iB the basiB eonsisting of 
6 l:lekaown beta/gamma eofttamfflatieB with readiBgs mside the area to 40,000 et/m-itJ. aBd 
7 oetside to 3,000 et/m-itJ.. The groend was wet down and the basiB was fleshed. 
8 
9 
10 2.3.9 Burial Sites 
11 
12 There are five burial grounds and one burning pit in the PUREX Plant Aggregate Area. 
13 The locations of the burial sites and the burning pit are shown on Figure 2-B:!ii. 
1 
1 2.3.9.1 200-E Burning Pit/UPR 200 E-62 and UPR 200 E-196. The burning pit is located 
1 in the large excavation east of B.iUsite-218-E-8 blurial g§.round. The ~i.iii:ti)s has 
11 a surface area of 119.4 x 61.J°ni'"'"{392 x 201 ft) with a depth of 4.6 m (15 :tij':·····Toere···are no 
1 ~ specific markers for this lilli,[![pg site. 
1 if"' 
2 . . This waste management unit was active from 1950 to 1970. It received 1,500 m3 

21 n (53,000 ft') of construction and office waste, paint wastes, and chemical solvents. The 
22 · burning pit was used to bum nonradioactive material. 
2 
2 Three enclosures are located within the basin. South of site-fflifl218-E-8/SU.fiil 
25 Gm.4, a 12.2 x 12.2 m (40 x 40 ft) light chain and nylon rope b~~r with ;~rli~~ 
2&- co.ntamination placards surrounds several drums, pallets, and sections of steel pipe. This 
27. may be a tank farm storage area. A nylon cord extends from the 218-E-8 - Ilrli9. 
28 eastern perimeter out about 6 m (20 ft) to a fallen steel T-post. The trianguiar .. endosure is 
?,'P' ·empty . . In the middle of !he basin is a 4.6 x-4.6 m (15 x 15 ft) light chain barricade with 
30 asbestos warning signs. Several small excAvations are visible inside the enclosure. 
31 Northeast of the asbestos enclosure is a 4.6 x 4.6 m (15 x 15 ft) empty rope enclosure with a 
32 sign labeled "RCRA Waste Site." This enclosure marks the location of a single detonation 
33 event in 1984, used to dispose of a quantity of unstable liquids. 
34 

35 m1:::1:::!1:i:lllfflll:ii!IIMmtltlltif=~9l:::1aa11111:::!1i::!Mili:l 
36 
37 This l:lftit has two l:lllJ:)latmed Fele&ses assoeiated with it: UN 200 B 62 aBd UPR 200 B 
38 100. UBplanned release UPR 200 B 106 eonsisted of eofttam:ifte:ted paf)ef towels from the 
39 eofttfel le:bof8:toey. 
40 
41 2.3.9.2 218-E-lfOPR 200 E-53 Burial Ground. Tffiit ~lil fEf.lHBurial Ground 218 E 1 is a 
42 3-acre dry waste burial ground located about 100 ~ '{:isff'ft) =·=; ;c~;t of the 202-A Building. 
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The unit consists of fifteen 60 m (200 ft) long trenches running north and south, ranging 
from 4.9 x 6.1 m (16 to 20 ft) wide. All sunken trenches in the waste management unit 
were filled in 1974 to ground level with cinders from the 200 East Power Plant and then 
covered with coarse gravel and backfilled in an attempt to stabilize the unit. The overall unit 
dimensions are 148 x 88.4 x 3 m (486 x 290 x 9 ft) deep. In October 1981 the entire 
surface of the unit was covered with a minimum of 46 cm (18 in.) of clean overburden and 
re-vegetated. This unit was active from 1945 to 1953 and during that ijme it received about 
3,030 m3 (107,000 ft3) of both mixed fission products and TRU dry waste. 

..... ....... This amt has aft 111::::~~:::l\§;junplanned release 1111:IIMJlle~ associated with m 
W:mi:it: UPR 200 E 53. The release eeeaft'Oti dariflg a burial opemtio& wlie& eo&tftmiefttio& 
was spree.cl by 1:1000·1eriftg f)fCYiottsly bttried waste e.t the sottth: e&d of a waste tfe&eh ie. the 
218 E 1 Burial Groaftd. Carreotly, there e.re 80 sigos ie.dieatwe of aft 1:1oplatmed release. 

2.3.9.3 218-E-8 Burial Ground. The 218-E-8 Burial Ground is located 1,500 m (5,000 ft) 
north of the 202-A Building on the hillside between the ~liBld-Burning Pit and the 218-
E-12B Burial Ground. The burial ground is 122 x 35 m•.(40(fx 115 ft) to a depth of 4.6 m 
(15 ft). The waste management unit consists of an unknown number of backfilled trenches. 
This unit adjoins the.218-E-12B Burial Ground on the east. Its surface slopes down to the 
basin floor and the burning area. The east side is approximately 9 .1 m (30 ft) lower than the 
west, where it adjoins the 218-E-12B Burial Ground. 

The burl~ ground was used from 1958 to 1959. It received mixed fission products and 
tre.osefflftie :IM1waste, including repair and construction wastes from the 293-A Stack and the 
PUREX new··crane addition. The burial ground received 2,265 m3 (80,000 ft3) of waste. 

IRiMOO!wim::1:m~t- :)mB:itl!Ilil:::li!IYiU 
2.3.9.4 218-E-UA Burial Gl"()undllJPR 200.E 24, UPR 200--E-39; The 218-E-l2A Burial 
Ground is located 50 m (150 'rt) northwest of the 241-C Tank Farm.- The burial ground is .... 
llmlli!li 362 X 12.~1::::~::::?~~ m (1,188 X 40Jl~ffl:::~:::11:~1f1 ft) to a depth of 5 m (16 
ft). The waste management unit contains 28 dry waste burial trenches. Operational 
experience indicates that the trenches were often 12.2 m (40 ft) wide rather than 9.1 m (30 
ft) wide. Also, the backfill was substantially less than the present requirement of 1.2 m (4 
ft). Visual observations confirmed that some waste was visible at the surface prior to 
stabilization efforts. Several old wooden signs identifying trenches and the types of grasses 
sown to stabilize them, are visible on the south side of the unit. A small light chain barrier 
with underground contamination placards surrounding an area stabilized with sand was found 
on the south side of the burial ground. A ditch from B Plant cuts along the north perimeter, 
which has surface contamination signs posted. The ditch empties into a pipe on the northeast 
comer of the burial ground. 
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This burial ground was used from 1953 to 1967. Trenches 1-3, 12-14, and 17-25 
contain predominantly dry waste packaged in cardboard boxes and plastic bags. Trenches 
4-11, 15-16, and 26-28 contain predominantly acid-soaked material. Specific contents of 
trench 28 are unlisted. The total volume of waste received by the burial ground is 15,249 m3 

(538,511 ft') . 

~~~--~~~ past years, many of the trenches il• , ::::l!xi :J: settled ftftd created 001:::1 
voids ~t.ffl(ijjfm-the waste buried below, subsequently requiring the holes to be filled to 
ground"IeveL""""fhe acid-soaked radioactive waste is buried in a shallow excavation. EftdiCf 
practices requifed the preeess opemtor to make the imtial co•;er by hftftd sho•rel. 

This burial ground has two unplanned releases associated with it: UPR-200-E-24 and 
UPR-200-E-30. Uftplflllfted release UPR 200 E 24 occttffed Oft Jtifte 17, 1960. A bmial bmt 
collapsed dttriRg burial operatiofts, causieg spotty grouRd coBtaminatioB from the burial 
grouBd to the cast 8:reft petimetC£ feftcc, a distftftee of about 3 km (2 mi). UBplftftfted release 
UPR 200 E 30 occuffed Oft }..pril 20, 1961. Ae:othcr burial bo* collapsed dttriRg burial 
opemtioes sprcadieg contaminatioe throughettt the burial grouRd. 

2.3.9.5 218-E-UB Burial Ground. The 218-E-12B Burial Ground is active and located 
about 304 m (1,000 ft) north of the 241-C Tank Farm, and about 1,327 m (4,500 ft) north of 
PUREX. The unit consists of 138 trenches running north to south. As of September 1982, 
27 of the trenches were completely full, 2 were partially filled, and the remaining 109 
trenches were empty . . The trenches are filled with miscellaneous wastes. A special study 
showed mixed fission products in part of Trench 28 and TRU in parts of Trenches 17 and 27 

(Maxfield 1979) -Jill!Iiml::li I,rlt• :::Bl:::!l fflli 
The 1111±m12B.Ii&B.urial g§rounds- can be divided into two general sections, north and 

south, which""'are····separated by ~.:--:··road. The southern section contains an eastern portion that 
is stabilized with soil and posted with underground contamination signs and concrete 
identification posts. The western half of the southern section is not stabilized and contains 
less vegetation than the eastern section. It has two open trenches that contain an abundant 
quantity of tumbleweed. 

The northern portion of the burial grounds consists of Trench 94 in the east, which 
contains Navy reactor compartments, and several borrow pits and spoil piles in the west. A 
barrier with surface contamination warning signs extends along the road separating the 
northern and southern portions of the burial grounds. The Navy reactor compartments 
contain lead shielding, with an anticipated minimum life expectancy for containment of 300 
YIYlm· The unit is partially stabilized. 
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2.3.9.6 218-E-13 Burial Ground. Burial Ground 218-E-13 is located approximately 100 
(350 ft) west of the PUREX Plant Aggregate Area exclusion area patrol gate house on 4th 
Street. This unit ii\ffiifflivi./ii.dfhas an area of 170 m2 (l 830 ft2

) and a d th of 2.4 m (8 :,:,:-:-:-:-:-:,:,:,;,:,:,:-:,:,:,:,:,:-:,:,:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:,:,: ' ep 
ft). 

manag::!!!::i!;'!!!!!·~-~!!~~~~e,~!!~'9P,!-!!~;~:es 
of contaminated concrete from a pipe trench were left in the excavation hole and buried 
following repair to the piping at that location. This resulted in the 218-E-13 Burial Ground. 
The contaminated soil volume is estimated at 184 m3 (6,800 ft3) with an overburden soil 
volume of 175 m3 (6,180 ft3) (WHC 1991a). 

2.3.10 Unplanned Releases 

Sixty-three unplanned releases are included in the PUREX Plant Aggregate Area. 

iiiiii =-
in cl u d ed as independent sites in the Tri-Party Agreement; how011er, because they are closely 
associated with existing waste management units. These unplanned releases and their 
associated waste management units will be addressed together in this study. 

Table 2--s§. summarizes the known information for each unplanned release and, where 
applicable, lists .. the waste management unit to which it is related. Most of the information 
available for the unplanned releases is derived from the WIDS sheets (WHC 1991a). 

One additional, potentially significant, release site is known to exist in the PUREX 
Plant Aggregate Area but has not been officially documented as an unplanned release. More 
information will be compiled on this site in the future to assess the potential impacts to the 
environment. A formal evaluation of the regulatory status of this site will be madefqi. 

the faHowmg pamgmph. 

... 
1B 1985 a ~se ef fissieB pf8tlt1ets ta the eB¥iroeme&t was deteeted iR the eastem 

seetien ef the 200 &st Are&. The S0Hree of the release was a deaeti¥&ted Eli.¥ersien bo:x, 
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241 C 151, m the 241 C Tank Farm. The release, estimated flt less thftft 500 mCi ~ 
spread detectable eontamift&tioe. 011er about a 5 km! (2 BH!• area, primarily withm the 200 
East Area. feaee. There was e.o e>1idee.ee that 8ftY signifiCftftt eoe.tftmie.fttioe. had mi-gmtetl 
from the Hftftfortl Site. 

2.4 WASTE GENERATING PROCESSES 

The primary waste generating processes in the PUREX Plant Aggregate Area are 
associated with the operation of the 202-A Building and its ancillary support facilities. 
Operations in the 202-A Building complex have included the recovery of uranium and 
plutonium from spent reactor fuels, treatment and/or storage of liquid and solid wastes, and 
discharge of gaseous and liquid effluents that meet environmental release criteria. This 
section describes the primary waste generating processes and the associated building locations 
in the PUREX Plant Aggregate Area including: 

• 202-A Building and 293-A Building (PUREX Process) 

• 242-A Evaporator (Waste Volume Reduction Process) 

• 241-A-431 Condenser Building in the 241-A Tank Farm {Tank Farm 
Condensate). 

In addition, some waste management units within the aggregate area received wastes 
from outside facilities. Some of the B Plant waste was sent to the 241-A, 241-AX, and 
241-C Tank Farms. The 201-C Building (Semiworks) U.&<J.::if.iqfflt'::waste was also sent to the 241-C Tank Farm. . .... . .. , ........... _ ........ .. ....... . 
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Table 2-6J summarizes the available information about the waste streams produced 
within the aggregate area. The chemicals or radionuclides that are known or suspected to be 
in the PUREX Plant Aggregate Area waste streams are listed in Table 2--1--$; Table 2~!) lists 
the chemicals used in the 202-A Building Analytical Laboratory; and Table 2-9!j lists ... 
radionuclides, organic and inorganic chemicals disposed of at the PUREX Plant Aggregate 
Area waste management facilities. These lists have been compiled from inventory data, 
sampling data and process descriptions. Sectionj 2.4.1 through 2.4.5 describe the PUREX 
Plant Aggregate Area waste generating processes· that were previously mentioned. 

2.4.1 PUREX Process 

The 202-:A Building was the primary location of the PUREX process. The PUREX 
chemical separation processes are based on dissolving jacketed fuel rods in nitric acid and 
conducting multiple purification operations on the resulting aqueous nitrate solution. The 
goal is to extract, purify and concentrate the uranium, plutonium and neptunium produced 
from the declad fuel elements. The driving forces for the separations consist of 
concentration changes, temperature changes, and chemical additions. The process steps 
include fuel-element decladding, uranium metal dissolution, solvent extraction, ion exchange, 
and product load-out. 

The PUREX process begins with zirconium cladding on fuel elements being removed in 
an ~i)ffl9m~:=t1µ§.fiR~-:::- ::!{AF ANJ solution. Ammonium nitrate is required 
to react with the ammonia and hydrogen that evolve during decladding due to the potential 
combustion hazard. Nitric acid is used to dissolve declad fuel elements for the solvent 
extraction process. The solvent extraction process used a light phase solvent, tributyl 
phosphate in a normal paraffin hydrocarbon (kerosene) diluent, to extract the uranium, 
plutonium and neptunium from the fission products. The organic phase is sent to the 
partitioning cycle where the plutonium is partitioned from the uranium and neptunium. The 
plutonium stream is routed through two additional solvent-extraction cycles for further 
purification. After purification, the plutonium stream is concentrated. The other stream 
from the partition cycle, which bears the neptunium and uranium, is routed to the final 
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uranium cycle where neptunium is separated. The aqueous neptunium stream is sent to the 
backcycle waste system for concentration and recycling to the solvent-extraction column. 
The uranium stream is routed to a column that strips the uranium from the organic stream 
with an aqueous nitric acid solution. The uranium product, uranyl nitrate hexahydrate, is 
then stored in tanks until it is shipped to the UO3 Plant in the 200 West Area. 

The 202-A Building is the source of five liquid effluent streams. These liquid effluent 
streams are the process condensate (PDD), cooling water, PUREX steam condensate, 
chemical sewer, and ammonia scrubber distillate (ASD). The PDD i.tiii]§-f.t: · 
stream comes from the concentration stages of the PUREX process. ·The .. concentratfon 
changes are provided by dilution with water and by removal of water by boiling. Most, but 
not all, of the water removed by boiling is recycled back into the dilution stages of the 
process. The fraction of water not recycled is disposed of through the PBB-pBi,I 
~lfflBl!~:::stream. The PDD p1£1J:::i §fiqai~~Estream is currently reroutecf fo.tk G-7. 
Steam condensate and warm water constitute the liquid effluents from the PUREX process in 
the cooling water, PUREX steam condensate, and most of the chemical sewer streams. The 
steam condensate and warm water effluents are the condensed steam used for boiling process 
solutions and the wanned cooling water used for condensing the resulting process vapors. 
The rest of the chemical se'Yer stream comes from ventilation, heating, water services, and 
room drainage (mostly shower rooms, water coolers, housekeeping water, and steam and 
water leaks, together with occasional chemical leaks). The :ASB-jffllQM;UB.tiliii tlt.iffl)i.l.M 
stream is the result of the first step in fuel dissolution, which produces',','iiiie'••quantities''·'of'''',',',',W 

gaseous ammonia. The ammonia is scrubbed from the offgas with water to prevent releasing 
the ammonia to the air. Then the resulting ammonia solution is boiled to concentrate the 
ammonia and radionuclides for disposal to underground storage tanks. The condensed vapor 

becomes the ASD maa:::11111:::- ::~stream. The ASD ffi!nm!IItmlli:::mlliffl 
stream is currently inactive. 

29'- .. .·. One of the secondary facilities within the PUREX process is the 293-A Building. This 
30 · - building houses the baek Uf'.]ITB:::Bfflifflt :facility, which removes nitrogen oxides from 
31 the dissolver offgas stream theR··~Uco·nverts···ihem to nitric acid. Offgases are treated with 
32 . hydrogen peroxide to remove the nitrogen oxides. The nitric acid is then recycled into the 
33 PUREX process via the 206-A Building. 
34 
35 
36 
37 
38 
39 
40 
41 
42 

. Process wastes from the 202-A Building were discharged to various waste management 
units including, but not limited to, the following: 

• 216-A-1 and 216-A-2 Cribs 

• 216-A-21 and 216-A-27 Cribs 

• 216-A-11 and 216-A-12 French Drains 
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• 216-A-18 and 216-A-19 Trenches 

• 216-A-29 Ditch 

• 241-A, 241-AX and 241-C Tank Farms 

• 216-A-42 Retention Basin. 

2.4.2 Waste Volume Reduction Process 

The 242-A Evaporator started operation in 1977. The purpose of this facility is to 
reduce the volume of radioactive liquid waste by evaporating water from the feed solution to 
produce a concentrated salt solution. The solution separates upon cooling to form salt cake 
and residual liquor. This process reduces the number of double-shell tanks required to store 
this type of waste by 35 to 60 % . 

The 242-A Building contains the evaporator vessel, supporting process equipment, and 
the principal process components of the evaporator-crystallizer ~system. The building 
comprises two adjoining, structurally independent structures, designated A and B. Structure 
A houses the processing and service areas while structure B houses operating and personnel 
support areas. 

Process condensate from the 242-A Evaporator flows into one of the three cells at the 
207-A Retention Basins until it reaches operational capacity. At this time the steam 
condensate flow is diverted to one of the two remaining cells. The cell that has reached 
capacity is then sampled and analyzed at the 222-S Laboratory for radionuclides as an 
indication of process control. The steam condensate from the full diversion basin is then 
discharged to .the 216-B-3 Pond and the cooling water line via the 216-B-3-3 Ditch if the . 
analytical -results are within set radionuclide limits. · 

Process wastes were discharged to various waste management units including the 
following: 

• 216-A-37-1 Crib 

• 207-A Retention Basins. 
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2.4.3 Tank Farm Condensate 

Condensate waste from the 241-A Tanlc Fann was condensed in the 241-A-431 
Building. The waste was then directed to eight waste management units. The condensate 
was primarily water and included entrained radionuclides and chemicals from the waste in 
the tanlcs. The following waste management units received condensate waste: 

• 216-A-8 Crib 

• 216-A-16 and 216-A-17 French Drains 

• 216-A-23A and 216-A-23B French Drains 

• 216-A-19 and 216-A-20 Trenches 

• 216-A-34 ditli Treneh. 
:-:•:-;-;.;.;-:,:-:-:,:,:-:-

2.5 INTERACTIONS WITH OTHER AGGREGATE AREAS OR OPERABLE UNITS 

PUREX Plant Aggregate Area is bordered by the B Plant Aggregate Area on all sides with 
the exception of a small portion of the western border where the Semiworks Aggregate Area 
is present. During operation of the 202-A Building, several other processing and support 
facilities on the Hanford Site are utilized. The purpose of this section is to summarize 
facilities that interact directly with 202-A Building operations. These facilities include the 
Plutonium Finishing Plant, UO:J Plant, 241-A W Tanlc Fann,. and the double-shell storage ... 
tanks withi1rthe 241~AY and -AZ Tanlc Farms. . . . . . . - .. . . 

• 

• 

• 

The Plutonium Finishing Plant (PFP) received product material, plutonium oxide 
(PuO2) and plutonium nitrate (PuNO3) 4), from the PUREX Plant;, 

Uranium was recovered as uranyl nitrate and transported to the UO3 Plant for 
conversion to UO3!~ 

:-:• 

Decladding wastes and other miscellaneous PUREX process liquid wastes are 
stored in the double-shell waste tanlcs and concentrated to double-shell slurry in 
the 242-A Evaporator for long-term storage in double-shell tanlcs in AN, AW, 
and/or AP Tanlc Farms} 

::::: 

WHC(PUREX-4)/9-29-92/03377 A 

2-94 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

. 13 
14 
15 

o 16 

-0 17 
18 
19 

M 20 
21 
22 
23 
24 
25 
26 
27 

34 
35 
36 
37 
38 
39 
40 
41 
42 

DOE'RL-92-04 
Draft B 

• PUREX process high-level wastes are adjusted at the 202-A Building to meet the 
storage tank specifications and transferred to double-shell tanks in 241-AY and 
241-AZ Tanlc Fanns. 

--~111111•1111 

Se"t'eml PUREX Pl&Bt waste mO:Be:gemeftt ueits haYe reeewea wastes frem the 
Stlffi)tlfttH:Bg e:ggtege:te &re&S. The 216 A 8 Crie ~ea eoft6CtlSftte fmm the 241 A¥ O:ll6 
AZ Tuek Fe:fms. The 216 A 9 Crie ~ea N R-eaetor tleeoBtO:m-iee:aon waste. The 241 A 

Tuek FBfiB feeeiyea ·10:rieus wastes iBeladieg B Pl&Bt high le>,el waste, eofflf)leed O:ft6 
non eofflf)leeEI waste fmm the 241 BX, SX t8:IHES, double shell sluffY feeEl fmm 241 A¥, 
AZ, BX, BY, O:ft6 SX t8:IHES. The 241 AX Tuek FO:fffl ~ea B PlO:Bt high le·1el waste, 

O:ft6 sledge s8f)Cfftfttant fmm the 241 AZ Tank FO:fffl. The 241 C Tuek FO:ffll reeeiYea B 
Plaflt high le>rel waste, B Plaet waste fmetioftffiH:ioe low leYel waste, RBDOX high le>,el 
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we:ste, N Ree:etor we:ste, PNL we:ste, H8:8:foffl Le:eore:tery 0f't'mtieOs we:ste, Semiworks 
waste, tWapore:ter bottoms from 241 B, BX Tu:ok Farms, tributyl phosphate waste from 
241 BY, TY, ltftd U tftflks, flfltl metal wastes from 241 AY, flfltl TX tftflks. 

Some wastes that were generated in the PUREX Plant Aggregate Area were sent 
outside of the area for disposal. These include cooling water from the 241-A-431 Building 
that was routed to the 216-A-25 Pond. Wastes were sent via the 216-A-29 Ditch to the 216-
B-3 Pond in the B Plant Aggregate Area. The 216-B-3 Pond is addressed in the B Plant 
iffll§~: Aggregate Area MflflagemeBt Stady. 

2.6 INTERACTION WITH RESOURCE CONSERVATION AND RECOVERY ACT 
PROGRAM 

Appendixes Band C of the Tri-Party Agreement (Beelogy et al. 1990) list RCRA TSD 
facilities on the Hanford Site which. t.lffl'{have entered interim status and, thus, will require 
final permitting or closure. Within tliitgeographical extent of the PUREX Plant Aggregate 
Area there are ~?I facilities which fall into this category--;@[: 

2&-
28 II:::::IIJ:Ie:lili!iltlim:::§M 
. io -~~:-- ~::·,. -_,:··-._ ··:~~~1i]:i:::f~~ti1mil1:::-"Mmm.1 :-.. :. ·_·,, 
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Pim£1:::,1mm::::,i1:::~ :::imm:::mum1:::1Ei 

Tobie 2 10 lists the RCRA regulated facilities, the opemble ueit whef0 they are located, 
tlftd the plftft:fted actien (closure or Of)efating f)effllit). 

2.7 INTERACTIONS WITH OTHER HANFORD PROGRAMS 

-~~ PURB}(Piaet' )~ggiegate Area:·· These progmms include: the Hae.foffl Sufl)lus Faeilities 
Progmm, the Radi&tion Afe8 Jl.emeditll Aetien (RARA) Progmm, the Htlftfoffl Site Single 
Shell ThBk Progmm,and the Defense Waste Management Program. 
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t\t the Hanford Site, the progmmm&tie feSf)OBSibttity withift the Westieghouse Hanford 
Be.vironmeBtal Restomtioe Pi'Ogmm for the surYei:llft:Bee maiBteeanee and deeomm-issioomg of 
suff)lus faettities beleegs to the Suff)lus Faettities and RCRA Clesures Pi'Ogfftffi. ~ 

.. Jllfll'I ... 
RARA activities. The progfftffl Q:!establishes the cost, schedule, and technical baselines for 
individual projects and provides 'ihe program management 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 account authorizations and cost account plans. Project status is reported to 
the program office using an earned-value system. The majority of decommissioning,{ifll 
RCRA!~llm~~' and RAR..i\ field work at the Hanford Site is performed by Hanford ........... . --~-£~~,-

i :IIf:[::!i:&l!:tet!li::::l:BIEBmlt!:llffil 

l ::if:!::\:tii:l:tll!:!:Jlll:III\I IIIIRl::IIIB* 
The RARA Progmm is eoBElueteEl as ptut of the Suff)lus Faettities 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 in 
the PUREX Plant Aggregate Area are covered by this program. Table 2~J.I-H lists the 
waste management units in the PUREX Plant Aggregate Area that are morifrored by this 
program. 

The H&Bferd Site Single-Shell Tank mJi&i:':Program covers near-term waste 
management activities to ensure safe interim .. storage of waste in the tanks. It also addresses 
the environmental restoration activities to close the single-shell tank operable units, including 
the 241-A, 241-AX, and 241-C Tank Farms. The primary regulatory drivers of this program 
are the Tri-Party Agreement and R~RA. 

The Defeese Waste Management Program is .responsible for all actively operating 
waste management units in the PUREX Plant Aggregate Area, all high-level waste process 
lines and their associated diversion boxes and double-shell tanks. Tuble 2 12 summwes the 
uBits moBitored by this progfflffl. 
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Figure 2-1. Operational and Waste-Related History. 
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Figure 2-1. Operational and Waste-Related History (continued). 
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Figure 2-1. Operational and Waste-Related History (continued). 
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Figure 2-1. Operational and Waste-Related History (continued). 
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Figure 2-1. ( pcrational and Waste-Related History (continued). 
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Table 2-1. Summary of Waste Management Units.a' Page 1 of 13 

Contaminated 
Waste Volume Soil Volume Operable 

Waste Management Unit Source Description/Type Received (L) (mJ) Unit 

Plants, Buildings, and Storage Areas 

204-AR Waste Unloading 100 Area decontamination and regeneration wastes; 1,966 NA 200-PO-3 
Station 300 Area recovery , fuels fabrication , and laboratory wastes; (catch tank only) 

400 Area decontamination waste/HLW 

241-A-431 Ventilation Radioactively contaminated equipment and concrete/HLW NA NA 200-PO-3 
Building 

241-C-801 Support This unit is a radioactively contaminated structure/HLW NA NA 200-PO-3 
Facility 

242-A Evaporator Complexed radioactive waste, dilute noncomplexed radioactive waste; NA NA 200-PO-3 
PUREX cladding removal waste; NaNO3, NaOH/HLW t, 

0 
N Grout Treatment Facility Stabilizes double-shell tank waste/LLW NA NA 200-PO-3 i t!! 
--i 

Tanks artd Vaults . ~ I -I» t,:I \0 

241-A-101 Purex carbonate wash waste, organic wash waste, B Plant waste 3,607,105w NA 200-PO-3 
N 
I 

Single-Shell Tank fractionization; PUREX double-shell slurry feed, complexed and non- ~ 
complexed wastes from 241-A, -AX, -BX, -SX tanks/HLW 

241-A-102 PUREX carbonate wash waste, B Plant waste fractioni:zation, 155, 185b/ NA 200-PO-3 
Single-Shell Tank PUREX sludge supernatant, evaporator waste, noncomplexed and 

complexed waste, double-shell slurry feed from 241-A, -AZ, -A Y, 
-AZ, -BX, -C, and -SX Tank Farms and 244-AR Vault/HLW 

241-A-103 PUREX carbonate wash waste, organic wash waste, B Plant waste l ,400,450w NA 200-P0-3 
Single-Shell Tank fractioni:zation, ion exchange waste, PUREX sludge supernatant, 

double-shell slurry feed from 241-A, -AX, -BY, and -C Tank Farms 
and 244-AR, -CR Vaults/HLW 

241-A-104 PUREX carbonate wash waste, organic wash waste, B Plant waste 105,980b/ NA 200-PO-3 
Single-Shell Tank fratit>ni:zation ion exchange waste, supernatant with PUREX sludge 

supernatant from 241-A Tank Farm and 244-AR Vault/HLW 

WHC(PUREX-4)/9-23-92/03377T 
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Table 2-1. Summary of Waste Management Units.•' 

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

241-A-105 PUREX inorganic wash waste, supernatant with PUREX high-level 71,915b/ 
Single-Shell Tank waste from the 241-A Tank Farm/HLW 

241-A-106 PUREX organic and inorganic wash waste, PUREX carbonate wash 473, 125b/ 
Single-Shell Tank waste, complexed concentrate from 241-A Tank Farm, 244-AR 

Vault, and B-302 Tanks/HLW 

241-AN-101 100/300 Area customer waste, salt well liquor, dilute noncomplexed 2,074,406b/ 
Double-Shell Tank waste/HLW 

241-AN-102 Dilute and concentrated complexant waste/HLW 4,145,026b/ 
Double-Shell Tank 

241-AN-103 Salt well liquor and dilute noncomplexed waste/HLW 3,599,927b/ 
Double-Shell Tank 

241-AN-104 Dilute noncomplexed waste, double-shell slurry feed/HLW 4,023,893b/ 
Double-Shell Tank 

241-AN-105 Dilute noncomplexed waste, double-shell slurry feed/HLW 4,288,872b/ 
Double-Shell Tank 

241-AN-106 Dilute and concentrated phosphate waste from 100-N Area/HLW 3,853,549b/ 
Double-Shell Tank 

241-AN-107 Dilute and concentrated complexant wastes/HLW 4,076,888b/ 
Double-Shell Tank 

241-AP-101 PUREX ammonia scrubber feed waste/HLW 4,023,893b/ 
Double-Shell Tank 

241-AP-102 Grout Treatment Facility feed tank, contains dilute noncomplexed 503,460b/ 
Double-Shell Tank customer waste/HLW 

241-AP-103 PUREX ammonia scrubber feed/HLW 4,296,442b/ 
Double-Shell Tank 

241-AP-104 Receiver Tank; receives dilute noncomplexed waste/HLW 75,7081,1 
Double-Shell Tank 

241-AP-105 Double-shell slurry feed/HLW 3,126, 750b/ 
Double-Shell Tank 

WHC(PUREX-4)/9-23-92/03377T 

Page 2 of 13 

Contaminated 
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(m3) Unit 
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Table 2-1. Summary of Waste Management Units.81 

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

241-AP-106 Neutralized cladding removal waste/HLW 4,288,872b/ 
Double-Shell Tank 

241-AP-107 NR 4,266, 159b/ 
Double-Shell Tank 

241-AP-108 NR 700,30lb/ 
Double-Shell Tank 

241-AW-IOI Double-shell slurry feed , dilute noncomplexed waste/HLW 4,258,588b/ 
Double-Shell Tank 

241-AW-102 Unit is designated as the 242-A Evaporator feed tank/HLW 3,910,330b/ 
Double-Shell Tank 

241-AW-103 PUREX decladding supernate and TRU sludge/HLW 2,449,161b/ 
Double-Shell Tank 

241-AW-104 Double-shell slurry feed, dilute noncomplexed waste/HLW 4,262,374b/ 
Double-Shell Tank 

241-AW-105 Supemate and TRU PUREX decladding sludge/HLW 3,418,227b/ 
Double-Shell Tank 

241-AW-106 Unit is designated as the 242-A Evaporator receiver tank; contains 2,002,483b/ 
Double-Shell Tank complexed and noncomplexed waste/HL W 

241-AX-101 Fission product waste, PUREX organic wash waste, PUREX sludge 2,831,180b/ 
Single-Shell Tank supernatant, double-shell slurry feed from 241-A and 241-AX 

tanlcs/HLW 

241-AX-102 PUREX organic wash waste, B Plant waste fractionization, 147,615b/ 
Single-Shell Tank complexant concentrate, complexed waste from 241-A, -AX, and -C 

tanks, 244-AR Vault, and TK-417/HLW 

241-AX-103 ,PUREX ~rganic and inorganic wash waste, B Plant waste 423,920b/ 
Single-Shell Tank fractionization , supernatant with PUREX sludge waste from 241-A, 

-AX, -AZ, and -C Tanks, 244-AR Vault, and 241-AX-152 
Tank/HLW 
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Soil Volume Operable 

(m3) Unit 

NA 200-PO-3 

NA 200-PO-3 
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NA 200-PO-3 

NA 200-PO-3 

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

Waste Volume 
Waste Management Unit Source Descriptionrfype Received (L) 

241-AX-104 PUREX organic and inorganic wash waste, B Plant waste 26,4951,( 
Single-Shell Tank fractionization, supernatant with PUREX sludge waste from 241-A 

and -AX Tanks and 244-AR-002 Tank/HLW 

241-AY-101 Depleted Sr and Cs, dilute noncomplexed waste from single-shell 3,384,1581,( 
Double-Shell Tank tanks, dilute complexed waste, supernatant containing complexed 

waste from 241-A and 241-AX Tank Fanns/HLW 

241-AY-102 Neutralized high-level waste, double-shell slurry feed, dilute 3,724,8451,( 
Double-Shell Tank noncomplexed waste, supernatant with double-shell slurry feed from 

241-A and 241-BX Tank Fanns/HLW 

241-AZ-101 Dilute B Plant high-strontium waste, complexed waste, double-shell 3,675,6351,( 
Double-Shell Tank slurry feed, noncomplexed waste; aging waste (NCA W) from 

PUREX, supernatant with complexed waste, double-shell slurry feed 
from the 241-A, -AX, -BX, and -C Tank Fanns/HLW 

241-AZ-102 Dilute B Plant high-strontium waste, complexed waste, PUREX 3,599,9271,( 
Double-Shell Tank aging waste (NCAW), supernatant with complexed waste from 241-

AX Tank Fann/HLW 

241-C-101 Bismuth phosphate metal waste, tributyl phosphate waste, PUREX 333,0801,( 
Single-Shell Tank coating waste/HLW 

241-C-102 Bismuth phosphate metal waste, tributyl phosphate metal waste, 1,616,1951,( 
Single-Shell Tank PUREX coating waste thorium high-level waste, PUREX organic 

wash waste, supernatant with organic wash ~astes and coating wastes 
from 241-A, -AX, and -C tanks/HLW 

241-C-103 PUREX coating waste, tributyl phosphate, B Plant waste 738,0751,( 
Single-Shell Tank fractionization, PUREX sludge supernatant, PUREX organic wash 

waste, laboratory waste, decontamination waste, REDOX ion 
exchange waste, noncomplexed waste, waste fractioniz.ation ion 

exc1'ange waste, N Reactor waste, PNL waste, evaporator bottoms 
from '241-A, -B, -BX, and -C Tank Farms. This unit was used as 
the receiver for operating P-10 saltwater systems within the 241-C 

Tank Farm/HLW 
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Table 2-1. Summary of Waste Management Units . ., Page 5 of 13 

Contaminated 
Waste Volume Soil Volume Operable 

Waste Management Unit Source Descriptionffype Received (L) (m3) Unit 

241-C-104 PUREX coating waste, bismuth phosphate metal waste, thorium low- 1,116,575"" NA 200-PO-3 
Single-Shell Taruc level and high-level waste, PUREX organic wash waste, supernatant 

containing metal waste, PNL waste, N Reactor complexed waste, 
waste fractionization ion exchange waste, decontamination waste, 

evaporator bottoms, tributyl phosphate waste from 241-A, -AX, -C, 
-BY, -TY, and -U Taruc Farms/HWL 

241-C-105 PUREX coating waste, tributyl phosphate waste, PUREX sludge 567,750"" NA 200-PO-3 
Single-Shell Taruc supernatant, REDOX supernatant, supernatant containing tributyl 

phosphate waste, noncomplexed waste, B Plant waste fractionization 
low-level and metal wastes from 241-A, -AX, -AY, -B, -C, and -TX 
Tanlc Farms, solids with PUREX sludge supernatant, coating waste, 

and cesium feet from 241-AX and 241-A Tanlc Farms/HLW 

241-C-106 PUREX coating waste, B Plant waste fractionization, tributyl 866,765"" NA 200-PO-3 
Single-Shell Tanlc phosphate waste from 241-A and 241-C Tanlc Farms, solids with 

PUREX sludge supernatant from 241-A Taruc Farm/HLW 

241-C-107 Bismuth phosphate first-cycle waste, Hot Semiworks waste, tributyl 1,275,545"" NA 200-PO-3 
Single-Shell Tanlc phosphate, PUREX coating waste, Hanford Laboratory Operations 

waste, supernatant with PUREX coating waste, PNL waste, 
N Reactor waste, laboratory waste, decontamination waste, waste 

fractionization ion exchange waste, evaporator bottoms waste from 
241-C and 241-BX Tanlc Farms/HLW 

241-C-108 Bismuth phosphate first-cycle waste, Hot Semiworks waste, tributyl 249,810"" NA 200-PO-3 
Single-Shell Tanlc phosphate, PUREX coating waste, PUREX organic wash waste, 

fractionization ion exchange waste, PNL waste; N Reactor waste, 
laboratory waste, decontamination waste, REDOX high-level waste 

from 241-C Tanlc Farm/HLW 

241-C-109 Bismuth phosphate first-cycle waste, Hot Semiworks waste, tributyl 249,810"" NA 200-PO-3 
Single-Shell Tanlc phosphate, PUREX coating waste, evaporator bottoms, and ion 

: exchange waste from 241-C Tanlc Farm/HLW 

241-C-110 Bismuth phosphate first-cycle waste, tributyl phosphate, supernatant 760,785"" NA 200-P0-3 
Single-Shell Tanlc with PUREX organic wash waste, ion exchange waste, coating waste 

evaporator bottoms, REDOX ion exchange waste/HLW 

WHC(PUREX-4)/9-23-92/03377T 
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Table 2-1. Summary of Waste Management Units.a' Page 6 of 13 

Contaminated 
Waste Volume Soil Volume Operable 

Waste Management Unit Source Description/Type Received (L) (m3) Unit 

241-C-ll 1 Bismuth phosphate first-cycle waste, PUREX organic wash waste, 215 ,7451,/ NA 200-PO-3 
Single-Shell Tank evaporator bottoms, Hot Semiworks waste, supernatant with 

evaporator bottoms, coating waste, tributyl phosphate waste from 
241 -B and 241-C Tank Farms/HLW 

241-C-l 12 Tributyl phosphate waste, PUREX coating waste, Hot Semiworks 393,6401,/ NA . 200-PO-3 
Single-Shell Tank waste, supernatant with coating waste, ion exchange waste from 

241 -C Tank Farm/HLW 

241-C-201 Bismuth phosphate metal waste, Semi works strontium waste/HL W 7,57ft' NA 200-PO-3 
Single-Shell Tank 

241-C-202 Bismuth phosphate metal waste, Semiworks strontium waste, 3,7851,/ NA 200-PO-3 
Single-Shell Tank supernatant with bismuth phosphate metal waste from 241-C-201 

Single Shell Tank/HLW 

241-C-203 PUREX high-level waste/HL W 18,9251,/ NA 200-PO-3 
Single-Shell Tank 

241-C-204 PUREX high-level waste/HL W 11,3551,/ NA 200-PO-3 
Single-Shell Tank 

241-A-302A Waste solutions from processing and decontamination 13,645 NA 200-PO-l 
operations/HLW 

241-A-302B Waste solutions from processing and decontamination 12,263 NA 200-PO-5 
Catch Tanlc operations/HLW 

241-A-350 Waste solutions from processing and decontamination NA NA 200-PO-3 
Catch Tanlc operations/HL W 

241-A-417 Condensate from the 241-A-401 Condenser House/HLW 120,590 NA 200-PO-3 
Catch Tank 

241 -C-301C Waste solutions from processing and decontamination NA NA 200-PO-3 
Catch Tank ,, operations/HL W 

244-A W astc from several tank farms/HL W 13,974 NA 200-PO-3 
Lift Station 

244-AR Waste solutions from processing and decontamination NA NA 200-PO-3 
Vault operations/HL W 

WHC(PUREX-4)/9-23-92/03377T 
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Table 2-1. Summary of Waste Management Units.'' 

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

244-CR Waste solutions from processing and decontamination NA 
Vault operations/HLW 

.. :.-.<-. . : :-. ·.·. :.:<· -:::{: .·. · .. •·•: > Cribs and Drains 
•· 

216-A-1 Crib Depleted uranium waste from cold startup run in the 202-A 98,400 
Building/LLW 

216-A-2 Crib Organic wastes from 202-A Building/LLW 230,000 

216-A-3 Crib 203-A Building wastes , uranyl nitrate hexahydrate, storage pit 3,050,000 
drainage liquid from 203-A Pump House/LLW 

216-A-4 Crib 202-A Building Laboratory cell drainage, 291-A-1 Stack 6,210,000 
drainage/LL W 

216-A-5 Crib 202-A Building Process condensate/LLW 1,630,000,000 

216-A-6 Crib Steam condensate, equipment disposal tunnel floor drainage, water- 3,400,000,000 
filled door drainage, 202-A Building waste/LLW 

216-A-7 Crib Catch tank overflow, sump waste, 241-A-152 Diversion Box pump 326,000 
pit drainage, 202-A Building tributyl phosphate-kerosene organic 

inventory/LL W 

216-A-8 Crib 241-A, -AX, -AY, -AZ Tank Farm condensate, cooling water from 1,150,000,000 
contact condenser in the 241-A-431 Building/LLW 

216-A-9 Crib Acid fractionator condensate and cooling water from 202-A Building, 981 ,000,000 
N Reactor decontamination waste/LL W 

216-A-10 Crib Nonradioactive water, 202-A Building process condensate/LLW 3,210,000,000 

216-A-21 Crib 293-A Building sump waste, 202-A Building laboratory cell drainage, 77,900,000 
291-A- l Stack drainage/LLW 

216-A-24 Crib ' ' 241-A and 241-AX Tank Farm condensate/LLW 820,000,000 

216-A-27 Crib 293-A Building sump waste , 202-A Building laboratory cell drainage, 23,200,000 
291 -A-1 Stack drainage/LLW 
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Table 2-1. Summary of Waste Management Units.•' Page 8 of 13 

, Contaminated 
Waste Volume Soil Volume Operable 

Waste Management Unit Source Description/Type Received (L) (m3) Unit 

216-A-30 Crib Steam condensate, equipment disposal tunnel floor and water-filled 7, 110,000,000 3,300 200-PO-4 
door drainage, 202-A-Building slug storage basin overflow 

waste/LLW 

216-A-31 Crib 202-A Building organic waste/LLW 10,000 310 200-PO-2 

216-A-32 Crib 202-A Building crane maintenance facility floor, sink and shower 4,000 NR 200-PO-1 
drainage/LL W 

216-A-36A Crib 202-A Building ammonia scrubber waste/LLW 1,070,000 110 200-PO-2 

216-A-36B Crib 202-A Building ammonia scrubber waste/LLW 317,000,000 830 200-PO-2 

216-A-37-1 Crib 242-A Evaporator process condensate/LLW 377,000,000 1,800 200-PO-4 

216-A-37-2 Crib 202-A Building steam condensate/LLW 1,090,000,000 NR 200-PO-4 

216-A-38-1 Crib The site was never used NA NA 200-PO-2 

216-A-39 Crib 241-AX-801-B Building floor drainage/LLW 20 240 200-PO-3 

216-A-41 Crib 269-A-13 Stack drainage/LLW 10,000 NR 200-PO-l 

216-A-45 Crib 202-A Building process condensate/LLW 103,000,000 NR 200-PO-2 

216-A-1 l French Drain 202-A Building Trap Pit No. 1 drainage/LLW 100,000 NR 200-PO-1 

216-A-12 French Drain 202-A Building Steam Trap Pit No. 3 drainage/LLW 100,000 NR 200-PO-l 

216-A-13 French Drain Seal water from air sampler vacuum pumps in 202-A Building/LLW 100,000 NR 200-PO-1 

216-A-14 French Drain Vacuum cleaner filter and blower pit drainage from 202-A 1,000 NR 200-PO-l 
Building/LL W 

216-A-15 French Drain Drainage from 216-A-10 Process Condenser Sampler Pit/LLW 10,000,000 NR 200-PO-2 

216-A-16 French Drain Floor drainage and 296-A-11 Stack drainage from 241-A-43 l 122,000 NR 200-P0-5 
', Building/LL W 

216-A-17 French Drain Floor drainage and 296-A-l l Stack drainage from 241-A-431 60,000 NR 200-PO-5 
Building/LLW 

216-A-22 French Drain Drainage from 203-A Building truck layout apron, sump waste from 10,000 NR 200-PO-1 
203-A Building enclosure/LLW 

WHC(PUREX-4)/9-23-92/03377T 
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Table 2-1. Summary of Waste Management Units . ., Page 9 of 13 

Contaminated 
Waste Volume Soil Volume Operable 

Waste Management Unit Source Descriptionffype Received (L) m' Unit 

216-A-23A French Drain Deentrainer tank condensate, 241-A-431 Building backflush 6,000 NR 200-PO-5 
waste/LLW 

216-A-23B French Drain Deentrainer tank condensate, 241-A-431 Building backflush 6,000 NR 200-PO-5 
waste/LLW 

216-A-26 French Drain Floor drainage from the 291-A Fan Control House/LLW NR NR 200-PO-1 

216-A-26A French Drain Floor drainage from the 291-A Fan Control House/LLW 1,000 NR 200-PO-l 

216-A-28 French Drain 203-A Building enclosure sumps, heating coil condensate from uranyl 30,000 NR 200-PO-l 
nitrate hexahydrate tanks/LL W 

216-A-33 French Drain Bearing coolant waste from 291-A-1 Stack electrical exhaust NR NR 200-PO-1 
fans/LLW 0 

0 
N 216-A-35 French Drain Seal cooling water from air sampler vacuum pumps in 202-A 10,000 NR 200-PO-1 0 t!2 
~ Building/LLW fil, ~ I ..... I -· 216-C-8 French Drain Ion exchange waste from 271-CR Building/LL W 10,000 NR 200-PO-3 ~ \0 

N 
I 

~ 

216-A-29 Ditch 202-A chemical sewer, acid fractionator condensate, condenser NR 9,600 200-PO-5 
cooling water, process cooling water, seal cooling water from air 

sampler vacuum pumps in 202-A Building/LLW 

216-A-34 Ditch Cooling water from contact condenser in 241-A-431 Building/LL W NR NR 200-PO-5 

216-A-18 Trench Depleted uranium from the cold startup run at 202-A Building/LLW 488,000 16,000 200-PO-5 

216-A-19 Trench 24t':..A-43 l Building contact condenser cooling water, depleted 1,100,000 66 200-PO-5 
uranium waste from cold startup run at 202-A Building/LLW 

216-A-20 Trench 241-A-43 I Building contact condenser cooling water, depleted 961,000 66 200-PO-S 
uranium waste from colil startup run at 202-A Building/LLW 

WHC(PUREX-4)/9-23-92/0331Tf 
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Table 2-1. Summary of Waste Management Units . ., Page 10 of 13 

• Contaminated 
Waste Volume Soil Volume Operable 

Waste Management Unit Source Descriptionffype Received (L) (m3) Unit 

216-A-40 Trench Diverted cooling water and steam condensate from 244-AR 946,000 NR 200-PO-l 
Vault/LLW 

2607-EA Septic Tanlc and Sanitary wastewater and sewage/NRH 60/day NR 200-PO-l 
Drain Field 

2607-EC Septic Tanlc and Sanitary wastewater and sewage/NRH 450/day NR 200-PO-5 
Drain Field 

2607-ED Septic Tanlc and Sanitary wastewater and sewage/NRH 280/day NR 200-PO-3 
Drain Field 

t, 
2607-EG Septic Tanlc and Sanitary wastewater and sewage/NRH 170/day NR 200-PO-3 0 
Drain Field i ~ tv 2607-EJ Septic Tanlc and Sanitary wastewater and sewage/NRH 320/day NR 200-P0-3 ~ .., 

I Drain Field ~ \0 - tv ...... I 

2607-EL Septic Tanlc and Sanitary wastewater and sewage/NRH 7,900/day NR 200-P0-4 '.i2 
Drain Field 

2607-E6 Septic Tanlc and Sanitary wastewater and sewage/NRH 43,500/day NR 200-PO-l 
Drain Field 

241-A-A Waste solutions from processing and decontamination NA NA 200-P0-3 
Diversion Box operations/HLW 

241-A-B Waste solutions from processing and decontamination NA NA 200-P0-3 
Diversion Box operations/HLW 

241-A-151 Waste solutions from processing and decontamination NA NA 200-PO-l 
Diversion Box operations/HLW 

241-A-152 Waste solutions from processing and decontamination NA NA 200-PO-3 
Diversion Box operations/HLW 

WHC(PUREX-4)/9-23-92/03377f 
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Table 2-1. Summary of Waste Management Units.•' Page 11 of 13 

i Contaminated 
Waste Volume Soil Volume Operable 

Waste Management Unit Source Description/Type Received (L) (mJ) Unit 

241-A-153 Waste solut~ons from processing and decontamination NA NA 200-PO-3 
Diversion Box operations/HLW 

241-AN-A Waste solutions from processing and decontamination NA NA 200-PO-3 
Diversion Box operations/HLW 

241-AN-B Waste solutions from processing and decontamination NA NA 200-PO-3 
Diversion Box operations/HL W 

241-AR-151 Waste solutions from processing and decontamination NA NA 200-PO-3 
Diversion Box operations/HL W 

241-AW-A . Waste solutions from processing and decontamination NA NA 200-PO-3 
Diversion Box operations/HL W 

241-AW-B Waste solutions from processing and decontamination NA NA 200-PO-3 
Diversion Box operations/HL W 

241-AX-A Waste solutions from processing and decontamination NA NA 200-PO-3 
Diversion Box operations/HL W 

241-AX-B Waste solutions from processing and decontamination NA NA 200-PO-3 
Diversion Box operations/HL W 

241-AX-151 Receives wastes from 202-A Building/HLW NA NA 200-PO-3 
Diversion Box 

241-AX-152DS Waste solutions from processing and decontamination NA NA 200-PO-3 
Diversion Box operations/HLW 

241-AX-155 Waste solutions from processing and decontamination NA NA 200-PO-3 
Diversion Box operations/HLW 

241-AY-151 Waste solutions from processing and decontamination NA NA 200-PO-3 
Diversion Box operations/HLW 

241-AY-152 : Waste solutions from processing and decontamination NA NA 200-PO-3 
Diversion Box operations/HLW 

241-AZ-ISIDS Waste solutions from processing and decontamination NA NA 200-PO-3 
Diversion Box operations/HLW 

WHC(PUREX-4)/9-23-92/03377T 
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Table 2-1. Summary of Waste Management Units.81 Page 12 of 13 

Contaminated 
Waste Volume Soil Volume Operable 

Waste Management Unit Source Description/Type Received (L) (mJ) Unit 

241-AZ-152 Waste solutions from processing and decontamination NA NA 200-PO-3 
Diversion Box operations/HL W 

241-C-151 Waste solutions from processing and decontamination NA NA 200-PO-3 
Diversion Box operations/HL W 

241-C-152 Waste solutions from processing and decontamination NA NA 200-PO-3 
Diversion Box operations/HL W 

241-C-153 Waste solutions from processing and decontamination NA NA 200-PO-3 
Diversion Box operations/HL W 

241-C-252 Waste solutions from processing and decontamination NA NA 200-PO-3 
Diversion Box operations/HLW t1 
241-CR-151 Waste solutions from processing and decontamination NA NA 200-PO-3 0 

t1 ~ N Diversion Box operations/HLW g, ~ 
.., 

I 

241-CR-152 Waste solutions from processing and decontamination NA NA 200-PO-3 .... - t,j \0 
Diversion Box operations/HLW N 

I 

241-CR-153 Waste solutions from processing and decontamination NA NA 200-PO-3 ~ 
Diversion Box operations/HL W 

241-ER-153 Waste solutions from processing and decontamination NA NA 200-P0-3 
Diversion Box operations/HLW 

216-A-524 Contains radioactive piping and cement/LLW NA NA 200-PO-5 
Control Structure 

241-AP Waste solutions from processing and decontamination NA NA 200-PO-3 
Valve Pit operations/HL W 

241-AX-501 Tank farm condensate/HLW NA NA 200-PO-3 
Valve Pit 

Basins 

207-A Waste streams from the 242-A Evaporator/LLW NA NA 200-PO-5 
Retention Basin 

WHC(PUREX-4)/9-23-92/03377T 
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Table 2-1. Summary of Waste Management Units.a1 

Waste Management Unit Source Descriptionffype 

216-A-42 Chemically or radioactively contaminated diversions from the 
Retention Basin PUREX chemical sewer line, cooling water line, and steam 

condensate discharge/LL W 

218-E-1 Mixed fission products and TRU dry wasterrRU 
Burial Ground 

218-E-8 Mixed fission products and TRU waste, repair and construction 
Burial Ground wastes from 293-A and PUREX new crane additionffRU 

218-E-12A Dry waste and acid soaked material/LLW 
Burial Ground 

218-E-12B Navy reactor subcomponentsffRU 
Burial Ground 

218-E-13 Pieces of concrete from pipe trench/LLW 
Burial Ground 

200-E Construction and office waste, 
Burning Pit paint waste, chemical solvents/LLW 

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

LLW - low-level waste 
NRN - non-radiological, non-ha7.ardous waste 

WHC(PUREX-4)/9-23-92/03377T 
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Waste Volume 
Received (L) 

NA 

3,030 m3 

2,265 m3 

15,249 m3 

NR 

NR 

1,500,000 
1,000,000 
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'Contaminated 
Soil Volume Operable 

mJ Unit 

NA 200-t>O-4 

3,000 200-PO-1 

18,265 200-PO-6 

83,114 200-PO-6 
t1 
0 

121,275 200-PO-6 t1 t!! g, ~ 
184 200-PO-1 ~ \0 

N 
I 

~ 
NR 200-P0-6 
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Table 2-2. Radionuclide Waste Inventory Summary. Page 2 of 10 - •·•·•·····•··• - ,:ur·r ?\ . .., .·.·.· : =:r :Jtl lift . ft> ·.·. .~•:?.. .. . 

Waste Management Pu 
Unit Number Co-60 Sr-90 Cs-137 Pm-147 Total b/ Pu-238 Pu-239 Pu-240 c/ Pu-241 

216-A-36A 0.71 978 847 - 80 - 4.57 1.23 

216-A-36A 0 71 978 847 - 80 - 4 ~7 111 -
216-A-368 - 331 350 1.99 178 - 0.0569 - 0.558 

216-A-37-1 0 .0542 0 .0947 0 .0919 nms3 0. nnn?0 I 

216-A-37-2 - 0.307 0 .204 0 .196 - - 373 - -
216-A-38-1 - - - - - - - - -
216-A-39 - - 14.3 - - - - - -
216-A-41 - - - - - - - - -
216-A-45 - 0 .00R34 0 .0097 0.0421 - 0.00613 0.0556 - 0.658 

216-A-11 - - - - - - - - -
216-A-12 - - - - - - - - -
216-A-13 - - - - - - - - -
216-A-14 - - - - - - - - -
216-A-1~ - - - - - - - - -
216-A-16 - - - - - - - - -
216-A-17 - - - - - - - - -
216-A-22 - - - - - - - - -
216-A-?U 

216-A-23B - - - - - - - - -
216-A-26 - - - - -
216-A-26A - - - - - - - - -
?.16-A-28 - - - - - - - - -
216-A-33 - - -- - - - - - -
216-A-3'i - - - - - - -
216-C-8 - - - - - - - - -

WHC(PUREX-4)/9-24-92/0337Tf . 1 
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Table 2-2. Radionuclide Waste Inventory Summary. Page 3 of 10 
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Waste Management 
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Table 2-2. Radionuclide Waste Inventory Summary. 

Sr-90 Ca-137 Pm-147 
Pu 

Total b/ Pu-238 
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Table 2-2. Radionuclide Waste Inventory Summary. 

200-E Durnin Pit 
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Table 2-2. Radionuclide Waste Inventory Summary. Page 6 of 10 

216-A-36A 0.000116 0.0484 0.0486 4.91 3 630 

WHC(PUREX-4)/9-24-92/03377T .1 
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Management 
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241-AX-151 
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Waste 
Management 
Unit Number 

218-E-128 
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Table 2-2. Radionuclide Waste Inventory Summary. 

Waste 
Management 
Unit Number 

18-E-

200-E Burning 
Pit 

a/ Value, arc decayed through December 31, 1989 unleu otherwise noted. 
bl Value• arc reported in gnm1. 
cl Value, arc decayed through April 1, 1986. 
Daahe1 indicate data arc not available. 

WHC(PUREX-4)/9-24-92/033771' .1 
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Table 2-3. Chemical Waste Inventory Summary. 
=======~ 

Waste Management 
Unit Number 

241-A-302A 

241-A-3028 

216-A-3 

216- -4 

216-A-7 

216-A-8 

216-A-36A 

Nitrate 

1000000 

300 000 

9 000 

S 000 

6 

WHC(PUREX-4)/9-23-92/03377T .2 

Nitric Acid NPH 

180 000 

46 000 

30 000 

S 200 

Sodium 

4 

II 000 

6 000 

Sodium 
Dichromate 

300 

200 

Sulfate TBP 

100 000 

ts 000 

9 000 

2 900 

Ammonium Ammonium 
BP Carbonate Nitrate 

130 000 320 000 

400 000 

300 000 



Waste Management 
Unit Number 

216-A-368 

216-A-238 

216-A-26 

Nitnte 

600 

6 

100 

WHC(PUREX-4)/9-23-92/033771'.2 

9 2 

Nitric Acid NPH 

331 350 

2 .r 

Sodium 

1.99 

3 

Sodium 
Dichromate 

178 

Sulfate 

0 

Ammonium Ammonium 
TBP BP Carbonate Nitnte 

0.0569 0.558 



N 
~ 

I w 
0 

Waste Management 
Unit Number 

241-A-151 

241-A-IS2 

241-A-ISJ 

4 -AN-

241-AX-A 

4 -AX-B 

241-AX-ISI 

Nitrate 

WHC(PUREX-4)/9-23-92/03377f.2 

Nitric Acid 

9 2 2 6 

NPH Sodium 
Sodium 

Dichromate Sulfate 

Page 3 of 5 
======= 

Ammonium Ammonium 
TBP BP Carbonate Nitrate 



N .., 
I 

t,J 
0.. 

Waste Management 
Unit Number 

241-AX-152DS 

24 - - 55 

24I-C-IS3 

24 -C-

241-CR-ISI 

218-B-12B 

Nitnte 

WHC(PUREX-4)/9-23-92/03377f.2 

9 2 I 2 6 

Nitric Acid NPH Sodium 

3 

Sodium 
Dichromate Sulfate 

2 

TBP BP 

Page 4 of 5 

Ammoruum Ammoruum 
Carbonate Nitnte 

t, 
0 

t, ~ 

~ ~ 
t,:I \0 

N 

~ 



Waste Management 
Unit Number 

213-E-13 

200-E Durnin Pit 

Nitrate 

9 2 2 3 3 

Table 2-3. Chemical Waste Inventory Summary. 

Nitric Acid NPH Sodium 
Sodium 

Dichromate 

===~ 

Sulfate TBP 

a/ Not all 1ite1 have reported inventorie1. Theae inventories do not nece1S1rily lilt all of the contlminanu dispoaed of at • site. 
Dashe• indicate data are not available. 

WHC(PUREX-4)/9-23-92/03377f .2 

BP 
Ammonium 
Carbonate 

Ammonium 
Nitrate 
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Table 2-4. Description of PUREX Aggregate Area Tanlc Farms. 
Pa e 1 of 2 

Total Waste Drainable 
Volume Waste 

Remaining Volume 
Name (L) (L) 

241-A-101 single-shell sound no PI 3,607,105 1,563,205 

241-A-102 single-shell sound IS PI 155,185 22,710 

241-A-103 single-shell assumed leaker IS n 1,400,450 64,345 

241-A-104 single-shell assumed leaker IS n 105,980 0 

241-A-105 single-shell assumed leaker IS n 71,915 15,140 

241-A-106 sound IS n 473,125 26,495 

' 241-AN-101 double-shell sound no no 987,885 987,885 

,o 241-AN-102 double-shell sound no no 4,152,145 3,826,635 

0 
241-AN-103 double-shell sound no no 3,603,320 56,775 

241-AN-104 double-shell sound no no 4,008,315 3,103,700 

241-AN-105 double-shell sound no no 4,280,835 4,280,835 

241-AN-106 double-shell sound no no 3,853,130 3,788,785 
... 241-AN-107 double-shell sound no no 4,084,015 3,610,890 

N 

241-AP-101 double-shell sound no no 4,023,455 4,023,455 

N 241-AP-102 double-shell sound no no 503,405 503,405 

~ 
241-AP-103 double-shell sound no no 4,295,975 4,295,975 

241-AP-104 double-shell sound no no 79,485 79,485 

241-AP-105 double-shell sound no no 3,126,410 3,126,410 

241-AP-106 double-shell sound no no 4,292,190 4,292,190 

241-AP-107 double-shell sound no no 4,273,265 4,273,265 

241-AP-108 double-shell sound no no 662,375 662,375 

241-AW-101 double-shell sound no no 4,242,985 3,932,615 

241-AW-102 double-shell sound no no 3,875,840 3,872,055 

241-AW-103 double-shell sound no no 2,452,680 1,218,770 

241-AW-104 double-shell sound no no 4,265,695 3,353,510 

241-AW-105 double-shell sound no no 3,417,855 2,403,475 

241-AW-106 double-shell sound no no 2,006,050 1,086,295 

WHC(PUREX-4)/9-23-92/0337Tf .2 2T-4a 
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Table 2-4. Description of PUREX Aggregate Area Tank Farms. 
Page 2 of 2 

Total Waste Drainable 
Volume Waste 

Interim Remaining Volume 
Name Stabiliz.ed Isolation (L) (L) 

241-AX-101 single-shell sound no PI 2,831,180 1,211,200 

241-AX-102 single-shell assumed leaker IS II 147,615 64,325 

241-AX-103 single-shell sound IS II 423,920 136,260 

241-AX-104 assumed leaker IS II 26,495 0 

241-C-101 single-shell assumed leaker IS II 333,080 11,355 

241-C-102 single-shell sound no PI 1,616,195 181,680 

241-C-103 single-shell sound no PI 738,075 503,405 

241-C-104 single-shell sound IS II 1,116,575 41,635 

241-C-105 single-shell sound no PI 567,750 41,635 

241-C-106 single-shell sound no PI 866,765 181,680 

241-C-107 single-shell sound no PI 1,275,545 128,690 

241-C-108 single-shell sound IS II 249,810 0 

241-C-109 single-shell sound IS II 249,810 15,140 

241-C-110 single-shell assumed leaker no PI 760,785 79,485 

241-C-111 singlc.-shell assumed leaker IS II 215,745 -- 0 

241-C-112 single-shell sound IS PI 393,640 121,120 

241-C-201 single-shell assumed leaker IS II 7,570 0 

241-C-202 single-shell assumed leaker IS II 3,785 0 

241-C-203 single-shell assumed leaker IS II 18,925 0 

241-C-204 single-shell assumed leaker IS II 11,355 0 

Source: WHC 1991a 
Notes: IS - interim stabili:zed 

II - interim isolated 
PI - partially interim isolated 

WHC(PUREX-4)/9-23-92/0337TI.2 2T-4b 
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Table 2-5. General Information Reference Locator. Page 1 of 2 

Desired Single-Shell Tank Information Reference Document 

Watch List Tanks: Identification per WHC-EP-0182, Tank Fann Surveillance 
Public Law 101-510, Section 3137, and Waste Status Summary Repon, 
"Safety Measures for Waste Tanks at . Table 1 
Hanford Nuclear Reservation." (Wyden 
Bill Amendment) 

Definitions: Definitions include Interim WHC-EP-0182, Appendix A 
Stabilized (IS), Partial Interim Isolated 
(PI), Interim Isolated (II), Tank 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 WHC-EP-0182, Figure B-1 
tank capacities and relative dimensions. 

Tank Information: Tank waste material, WHC-EP-0182, Table C-5 
tank integrity ("sound" or "assumed 
leaker" stabilization/isolation status, total 
waste, supernatant waste, drainable 
interstitial, sludge volume, salt cake 
volume, last in-tank photo date. 

Single-Shell Tank Leak Volume WHC-EP-0182, Table H-1 
&timates 

Leak Detection Equipment: Type and WHC-SD-WM-TI-357, Waste Storage 
description of leak detection devices for Tank Status and Leak Detection Criteria 
each tank, and detection criteria. 

West Area Waste Storage Tank WHC-SD-WM-TI-357, Section 6.0 
Criteria: Criteria is discussed by tank 
farm and includes leak detection drywells 

: 

(type of probe used, radiation criteria, 
well location, well depths and monitoring 
frequency), surface level measurement 
( decrease/increase criteria, monitoring 
frequency). 

Tank Farms Facility Interim WHC-CM-5-7 Section 1.11 
Stabilization Evaluation: Provides the 
stabilization criteria for single-shell tanks 
and auxiliary tanks. 

WHC(PUREX-4)/9-24-92/03377T 
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Table 2-5. General Information Reference Locator. Page 2 of 2 

Desired Single-Shell Tanlc Information Reference Document 

Single-Shell Tank Operating OSD-T-151-00013 
Specifications: Information includes 
structural limitations (tanlc content 
composition, dome loading, waste 
temperatures, vapor space pressures), 
radiological containment requirements, 
cross-connection requirements, and leak 
detection control. 

Double-Shell Tank Farm Facility Sar ety WHC-SD-WM-SAR-016 
Analysis Report: Site characteristic, 
facility design, process system. 

Double-Shell Tank Operating Not Available. OSD-T-151-00007 
Specifications: 

WHC(PUREX-4)/9-24-92/03377f 
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Table 2-6. Summary of Unplanned Releases. Page 1 of 16 

Unplanned Associated Waste 
Release No. Location Date Management Unit Reported Waste-Related History 

UN-200-E-10 PUREX railroad right-of-way October 23, 1957 NIA • PUREX tube bundles in transit for 
burial provided some spotty ground 
contamination. 

• Extensive decontamination was 
required. 

UN-200-E-ll Railroad tracks from PUREX 1957 NIA • Contamination T.ts were found along 
tunnel entrance to west end of the railroad trac . Specific release 
exclusion fence to the spur into details are unknown. 
218-E-5 Burial Ground and to the • Waste is fission products. 
·Tc· spur • Most of the contamination was 

removed. The tracks were marked 
with stakes and radiation zone signs. 

UN-200-E-12 PUREX railroad bed and right-of- December 23, 1957 NIA • Unknown beta/~mma with readings 
way from 40 to 1, 7 mR/h t, 

• Contaminated liquid drir from a 0 
burial box in transit to e burial t, t!! Iv ground. 

~ g, ~ I 

• The 216-A-4 Crib became plugied and 0\ UN-200-E-13 Between the 216-A-4 Crib and the December 1958 216-A-4 Crib 
Po> ~ \0 291-A Stack flooded an area between the en and Iv 

the 291-A Stack. I 

• The contaminated soil was removed to ~ 
a trench alon~ the south boundary of 
the 216-A-4 rib and covered with a 
foot of soil. 

• T~ of soil was not identified in 
re erence. 

UN-200-E-IS The blacktop area outside of the January 21, 1959 216-A-4 Crib and • Unknown beta/gamma with readings up 
291-A Turbme House 216-A-2 Catch Tank to 8 R/h. 

• The 216-A-4 Crib became glug!ed 
during the jetting of the 21 -A- Catch 
Tank, causmg ground contamination. 

UN-200-E-16 18 m ~60 ft) northeast of the 105-C 1959 241 -C-105 • Waste tl!c. was PUREX coating waste. 
Tank it • The 24 -C-105 to 241-C-108 

overground transfer line broke and 
contaminated the soil northeast of the 
241-C-105 Single-Shell Tank pit. 

• The contaminated tt was buried in a 
trench near the 24 - fence. The 
ori9iinal site was marked with chain and 
un eri?round radiation zone sil!tls. 

WHC(PUREX-4)/9-24-92/03377T 
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Table 2-6. Summary of Unplanned Releases. Page 2 of 16 

Unplanned Associated Waste 
Release No. Location Date Management Unit Reported Waste-Related History 

UN-200-E-18 30 m (100 ft) east of the 241-A-271 1959 NIA • Moisture drip~~ from a vent pipe 
Building bonnet at the 1 -A-8 Prokrtional 

Sample Pit contaminated t e ground 
near the 241-A-271 Building. 

• Waste type was low-level fission 
~ucts. 

• e area is marked with stakes, chains, 
and radiation zone signs. 

UN-200-E-19 183 m (600 ft) east of the 202-A 1959 NIA • A d'%, in the vent pi~ bonnet at the 
Building 216- -6 P~rtiona Sample Pit 

contaminat the ground near the 202-
A Building. 

• Waste type was low-level fission 
~ucts. 

• e area is marked with stake, chain, t:1 
and radiation zone signs. 0 

N UN-200-E-20 The PUREX railroad right-of-way November 20, 1959 NIA • Readings were to 3 R/h at 46 cm (18 t:1 t!! 
i-3 ~ ~ I inJ· °' • P REX tube bundles in transit for a- ~ \0 

burial provided some spotty ground N 
contamination. ~ 

UN-200-E-22 Ground around the 291-A Stack 1959 NIA • General contamination has built up 
around the 291-A Stack. The heaviest 
concentrations are northwest and 
southeast of the stack within 
Waroximately 91 m (300 ft). 

• aste type is mixed fission products. 
• The area was staked and chamed off 

with radiation zone signs. 

UN-200-E-25 Southwest of PUREX to 61 m (200 September 5, 1960 241-A-151 • Unknown beta/gamma with readings to 
ft) beyond the limited area fence Diversion Box 100 000 ct/min 

• Wage from the 241-A-151 Diven:ion 
Box contaminated an area southwest of 
PUREX. 

WHC(PUREX-4)/9-24-92/03377f 
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Table 2-6. Summary of Unplanned Releases. Page 3 of 16 

Unplanned Associated Waste 
Release No. Location Date Management Unit Reported Waste-Related History 

UN-200-E-26 South of the 241-A-151 Diversion September 30, 1960 241-A-151 • Unknown beta/gamma with readings 
Box outside the 200 East Area Diversion Box from 1 to 3 mR/h near the diversion 
perimeter fence. The box anddust outside the exclusion 
contamination also crossed Route fence. eneral contamination was up 
4S to 3,000 ct/min. 

• Leakage from the 241-A-151 Diversion 
Box caused an operator to stop 
transfer, but the process tank emptied 
and steam blew out of the jumper 
connection. 

UN-200-E-27 Generally east from 244-CR Vault November 1, 1960 244-CR Vault • Unknown beta/gamma with readings 
up to several hundred feet beyond near the vault on the order of 50 to 100 
the limited area fence mR/h. Readin&loutside the fence area 

were ufu to 40, ct/min. 

8 • Near t e 244-CR Vault winds provided 
some ~tty ground contamination 

N beyon the area fence. t, t!2 .., g, ~ I 
UN-200-E-28 Eastern half of the PUREX December 21, 1961 NIA • A process vessel steam coil failed, °' 0 exclusion area causing ground contamination. t,:I \0 

• Waste type was fission products. N 
I 

UN-200-E-31 Contamination spread over PUREX October 7, 1961 241-A-151 Diversion • Unknown beta/gamma with readings ~ 
exclusion area and east of PUREX Box from 40,000 to 100,000 ct/min in the 
to the west bank of the Columbia vicinitl of PUREX. Readings outside 
River of the imited area fence were an order 

of magnitude lower and decreased to 
1,000 ct/min. 

• Leakage from the 241-A-151 Diversion 
Box. 

UN-200-E-33 The railroad right-of-wa)' from March 20, 1964 216-A-9 Crib • A leaking tube bundle burial box in 
PUREX to the 200 East Burial transit to the burial iround 
Ground contaminated a r.rt1on of the railroad 

ritt-of-way an area adjacent to the 
2 6-A-9 Crib. 

• The site was surface stabilized in 1981. 

WHC(PUREX-4)/9-24-92/03377f 
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Table 2-6. Summary of Unplanned Releases. Page 4 of 16 

Unplanned Associated Waste 
Release No. Location Date Management Unit Reported Waste-Related History 

UN-200-E-35 218-E-13 Burial Ground excavation October 1966 NIA • Contaminated concrete from an 
underground encasement was left in the 
~ excavated to repair the broken ~ipe. 

s site is also kriown as 218-E-1 
Burial Ground and UN-218-E-1. 

• This site is scheduled for deletion. It 
is duplicate of 218-E-13 Burial 
Ground. 

• An area about 107 m (350 fti west of 
the PUREX Exclusion Area atrol 
Gatehouse on Fourth Street was 
contaminated. 

UN-200-E-39 Ground and blacktop outside the February 6, 1968 216-A-36B Crib • Pressurized ammonia scrubber waste 
216-A-36B Crib Sampler Shack containing fission products. The 

t:, readings were 20 to 450 mR/h. 
• Pressured ammonia scrubber waste was @ 

N 
ioadvertentz, released throu~h the vent t:, 

--:1 at the 216- -36B Crib samp ing shack. ~ ~ I 
O'I UN-200-E-40 Blacktop outside the 216-A-36B August 5, 1968 216-A-36B Crib • Unknown beta/'amma with readings to 0. \:1::1 \0 

Crib Sampler Shack a maximum of 50 m.R/h. N 
I 

• The vent line valve at the 216-A-36B ~ Crib Sampler Shack was inadvertently 
left o~ and contaminated the blacktop 
outsi e the shack. 

UN-200-E-42 The dirt bank east of the 241-AX- November 6, 1972 NIA • Unknown beta/~amma with readings of 
151 Diversion Box and weeds east 300 to 3,000 ct min. 
of the established parking lot • Surveys revealed contamination thought 

to be a result of pressurization of a 
244-AR Diverter Tank, which was 
inadvertently left on. 

• The area was cleaned. 

UN-200-E-47 The J;8rking lot east of the 702-A October 15, 1974 241-A Tank Farm • Unknown beta/gamma with readings of 
Buil ing 500 to 20,000 ct/min from the 241-A 

Tank Farm. 
• Contaminated soil was detected in the 

241-A Tank Farm. 
• The contaminated soil was removed 

and the area released for nonnal 
service. 

WHC(PUREX-4)/9-24-92/03377T 
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Table 2-6. Summary of Unplanned Releases. Page 5 of 16 

Unplanned Associated Waste 
Release No. Location Date Management Unit Reported Waste-Related History 

UN-200-E-48 The 241-A Tanlc Fann parking lot November 22, 1974 NIA • Unknown beta/gamma with readings of 
1,000 to 2,000 ct/min 

• The 241-A-106 ptmp pit contamini-ted 
the 241-A Tank arm par~ lot. 

• The parking area was clean and 
returned to normal operation by 6:45 
p.m. the same day. 

UN-200-E-49 The roadway between the 241-A Y February 7, 1975 NIA • Unknown beta/gamma with readings of 
Tanlc Farm and 218-E-12B Burial 100,000 ct/min. 
Ground. • A thermocouple well being transferred 

to the burial ground from the 241-AY 
Tanlc Fann contaminated a section of 
the road. Contamination was confined 
to the snow cover and did not reach the t::, 
fhund surface. 

~ • e contaminated sections of road t::, 
Iv 

immediately northwest of the 241-A Y 

~~ Tanlc Farm and northeast of the 241-C .., 
Tanlc Farm, were barricaded and I 

td \0 
°' cleaned up. N ~ I 

UN-200-E-56 An excavation east of the 200 June 13, 1979 216-A-24 Crib • Unknown beta/gamma with readings up ~ 
Areas perimeter fence to 8,000 ct/min. 

• Contaminated soil was found du~ an 
excavation for clean soil to be u 
around the 241-AN tanks. 

• The area was zoned off and posted. 

UN-200-E-58 A dirt roadway leading to the 218- March 4, 1980 NIA • Unknown beta/gamma with readings to 
E-1 Burial Ground 100,000 ct/min. 

• Contaminated tumbleweeds were 
detected along the roadway near the 
218-E-1 Burial Ground. 

• The roadway was cleaned uo. 

WHC(PUREX-4)/9-24-92/03377f 
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Table 2-6. Summary of Unplanned Releases. Page 6 of 16 

Unplanned 
Release No. 

UN-200-E-60 

UN-200-E-62 

UN-200-E-6S 

Location 

An area about 0.3 to 1 m (1 to 2 ft) 
wide and 12 m (40 ft) long on the 
roadway near 215-EA Building 

An area about S cm (2 in.) wide 
and 30 m (100 ft) long on a hill 
near the 200 East Overground 
Storage Area 

The immediate ground area around 
the 241-A-151 Diversion Box and 
21 m (70 ft) to the west 

WHC(PUREX-4)/9-24-92/0337Tf 

Date 

June 3, 1981 

March 19, 1982 

September 1, 1982 

Associated Waste 
Management Unit Reported Waste-Related History 

NIA • Radioactive contamination with 

NIA 

unknown beta/gamma readings from 
200 to 500 ct/min. 

• Contaminated dirt was spilled from an 
overfilled dump truck en route to the 
burial grounds. 

• There ts no potential for further release 
from this spill site; only background 
levels of radiation remain. 

• The roadway was decontaminated to 
background radiation levels. 

• Contamination consisted of unknown 
beta/gamma readings to 350 mR/h. 

• Radioactive liquid was spjlled from a 
pressure test assembly while in transit. 

• There is no potential for further release 
from this spill site; only background 
levels of radiation remain. 

• The ground contamination was picked 
up, placed in barrels, and removed to 
the burial ground. The area was 
released from area posting on March 
22, 1982. 

241-A-1S1 Diversion • The contamination consists of unknown 
Box beta/gamma, with spot readings from 

600 to 5,000 ct/min. 
• The wind spread contamination from 

the 241-A-151 Diversion Box. 
• The potential for release is very low; 

contamination is physically fixed in 
t>_lace. 

• The contaminated ground was kept wet 
until it could be decontaminated to 
background radiation levels and 
stabilized. The diversion box cover 
blocks were sprayed with film, which 
is used to ph)'.sically fix contamination 
to a solid surface. 
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Table 2-6. Summary of Unplanned Releases. 

Unplanned 
Release No. 

UN-200-E-67 

UN-200-E-68 

UN-200-E-72 

Location 

Excavation site north of the parking 
lot at 272-A W Building 

The general vicinity of the 244-AR 
Vault and the 2.41-C Tank Farm 

South of the 241-C Tank Farm 

WHC(PUREX-4)/9-24-92/03377f 

Date 

May 7, 1984 

January 11, 1985 

April 20, 1985 

Associated Waste 
Management Unit 

N/A 

241-C-151 
Diversion Box 

NIA 

Page 7 of 16 

Reported Waste-Related History 

• The contamination consists of unknown 
beta/gamma, with readings from 1,000 
to 1,500 mR/h. 

• An old, contaminated pipe encasement 
was encountered during the excavation. 

• No potential for release from this spill 
site exists; only background levels of 
radiation remain. 

• The area was decontaminated to 
background radiation levels and 
stabilimd. 

• The contamination consisted of 
unknown beta/gamma, with readings of 
2,000 ct/min and dose rates of 5 Rib 
on the diversion box. 

• Wind-borne contamination spread from 
the 241-C-151 Diversion Box. 

• The affected areas were either 
decontaminated to background radiation 
levels or covered for later 
decontamination. 

• The contamination consists of unknown 
beta/gamma with readings to 7 R/h. 

• Buried contaminated waste was 
excavated. 

• Low release potential; the 
contamination is physically fixed in 
place. 

• The source of the contamination was 
stabilimd and the area was chained off 
and posted as a surface contamination 
area. 
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Table 2-6. Summary of Unplanned Releases. Page 8 of 16 

Unplanned 
Release No. 

UN-200-E-81 

UN-200-E-82 

Location 

A few feet west of the 241--CR-151 
Diversion Box 

Across from the 241-C-152 
Diversion Box, outside the 241-C 
Tank Farm fence line 

WHC(PUREX-4)/9-24-92/0337Tf 

Date 

October 1969 

December 19, 1969 

Associated Waste 
Management Unit Reported Waste-Related History 

241-CR-151 
Diversion Box 

241--C-152 Diversion 
Box, 

241--C-105 Single
Shell Tank 

• PUREX coating waste was lost to the 
soilJ including 360 Ci of 90Sr, 720 Ci 
of 1 7Cs, 360 Ci of 144Cem 1,080 Ci of 
95Zr/Nb, and 1,080 Ci I Ru. This is a 
Transuranic-Fission product disposal 
site containing high salt and 
neutral/basic wastes. 

• A puddle of contaminated liquid was 
discovered near the 241-CR-151 
Diversion Box, the source determined 
as the underground transfer line from 
the 202-A Building to the 241-C-102 
Single-Shell Tank waste storage tank 
via the diversion box. 

• A radiological survey on 1 on5 showed 
surface contamination of 10,000 to 
100,000 ct/min. 

• The contamination was covered with 
earth backfill and clean gravel. 

• The leak consisted of waste containing 
100 Ci of 134Cs, 11,300 Ci of 137Cs, 
260 Ci of 144Ce, 260 Ci of 9Szr, and 
130 Ci of 106Ru. This is a Transuranic
Fission product disposal site containing 
high salt and neutral/basic wastes. 

• A leak was discovered near the 241--C· 
152 Diversion Box the source 
determined as the feed line that runs 
from 241-C-105 Single-Shell Tank to 
the 221-B Building. The leak waste 
stream flowed through a surface area 
of about 1 ft2 northeastward, 
downgrad~ until it pooled into an 
estimated :, ft2 area outside the tank 
farm fence line. 

• The contaminated soil was covered 
with clean gravel. The site was 
cleaned up <luring a decontamination 
outage of the 241--C Tank Farm 
following the 241--C-151 Diversion Box 
release in 1985. 
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Table 2-6. Summary of Unplanned Releases. Page 9 of 16 

Unplanned Associated Waste 
Release No. Location Date Management Unit Reported Waste-Related History 

UN-200-E-86 Outside the southwest comer of the March 1971 NIA • Waste from th~rocess transfer line 
241-C Taruc Farm containing 25, Ci of 137Cs. This is 

a TRU fission product waste site 
containing higli salt and neutral/basic 
waste. 

• During a routine line monitorinf near 
the southwest comer of 241-C ank 
Farm, a radiation zone was detected in 
the vicinity of Line No. 812, which is 
used to transfer process waste from 
244-AR Vault to the 241-C Tank 
Farm. At this location, the No. 812 
line is 2.4 m (8 ft) d~ 

• Test wells driven mto t e ground 
indicated the contamination did not 
extend below a depth of 6 m (20 ft). t::, 
The contaminated soil zone was 0 

N estimated at 1,300 ft3• t::, ~ 
~ ~ ~ I UN-200-E-88 About 274 m \900 ft) northwest of September 11, 1980 NIA • The large radiation zone was 
°' -· the 202-A Bui ding at the TC-4 incorrectly designated as an un_planned tx, \0 

railroad spur release site. This site in ~ueshon was N 
~perly known as a Regu ated ~ uipment Storage Area. 

• Gamma dose rates from radioactive 
equifcment parked on the railroad spur 
wou d be less than 1 mR/h. 

• The site was stabilired, but 
recontamination has occurred. 

UN-200-E-91 Along the northeast comer of 241- September 1980 NIA • This condition resulted from the 
C Tame Farm migration of low-level radioactivity 

from the neighboring 241-C Tank 
Farm. The occurrence date is 
unknown. 

• The contaminated soil was removed 
from the area and placed in the 
excavation adjacent to the north side of 
the 216-A-24 Crib. It has been 
released from the status of an 
-unolanned Release- site. 

WHC(PUREX-4)/9-24-9210337Tf 
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Table 2-6. Summary of Unplanned Releases. Page 10 of 16 

Unplanned 
Release No. 

UN-200-E-94 

UN-200-E-96 

UN-200-E-97 

Location 

Outside the perimeter fence directly 
north of 216-B-3-1 and 1,600 ft 
northeast of 241-C Tank Farm 

From the south side of the 202-A 
Building to the southern fence 

South of the 202-A Building near 
the railroad tunnel 

WHC(PUREX-4)/9-24-92/03377T 

Date 

June 1979 

September 1980 

September 1980 

Associated Waste 
Management Unit Reported Waste-Related History 

NIA • Residue contamination to 300 ct/min 

NIA 

NIA 

activity was on the ground in the 
bottom of the gravel pit. 

• Radiation morutoring surveys on the 
soil in the area detected 8,000 ct/min 
in the moisture on the earthmoving 
equipment and in the soil. 

• This site originated from the residue 
contamination from the 291-A Stack 
and diversion box work during the 
operational years of the 202-A 
Building. 

• Surface contamination, debris, and 
vegetation were removed from the 
south side of the 202-A Building to the 
southern fence during September 1980. 
The area was covered with 10 to 15 cm 
(4 to 6 in.) of 5/8-inch crushed gravel. 
1be surface contamination ~sting has 
been removed, but the area has been 
recontaminated following the restarting 
of the 202-A Building. 

• Ground contamination from an 
unknown source was detected south of 
PUREX near the railroad tunnel. 

• On a field survey 9/22/81, the site 
could not be located. The actual 
occurrence date is unknown. 

• Apparently, the surface contamination 
· was removed and the zone eliminated 

when the double-exclusion fence was 
built around the 202-A Building. The 
area was released from zone posting 
and established as an unplanned release 
site in 9/80. 
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Table 2-6. Summary of Unplanned Releases. Page 11 of 16 

Unplanned Associated Waste 
Release No. Location Date Management Unit Reported Waste-Related History 

UN-200-E-99 AfSiroximatelt 122 m (400 ft) south September 1980 244-CR Vault • A portion of the iround surface 
o e 241-C ank surrounding the 44-CR Vault became 

contaminated during the numerous 
Eiping changes associated with that 
acility. 

• The actual occurrence date is unknown. 
It was established as a site in 
September 1980. 

• The site was decontaminated during the 
summer of 1981 and released from 
zone posting. 

UN-200-E-100 South and east of 241-C Tank Farm 1986 244-A Lift Station • Radioactive contamination, amount 
surrounding the 244-A Lift Station unknown. 

• Known release was a spill to the 
t, ground. 
0 

UN-200-E-107 Inside the 241-C Tank Farm at the November 26, 1952 100-CR Tank • Known waste was tributyl phosphate 
t, t!! 

N ~ ~ .., 244-CR Vault Tank waste from the 221-U Buili:ling. 
I Contaminated liquid was discharf ed O'\ t,:, \0 

I";" before the £ump could be shut o f. A N 
I 

maximum ose of 4.2 rep/h at the ~ surface and 200 mR/h at a depth of 
5 cm ~2 in.) w~ o~served for the 
iroun contammahon. 

• ontamination spread to ~round and 
equi~ment during a trans er pump 
insta lation in the 244-CR Vault m the 
241-C Tank Farm. 

UN-200-E-114 Valve pit outside the 202-A March 12, 1974 NIA • Readings of 8,000 ct/min beta and 
Building 1,000 ct/min alpha were detected on an 

employee. An emplo6,ee had been 
workin8 in an area w ere 
contammation was found. 

UN-200-E-117 Within a few inches of the top of April 20, 1972 NIA • Up to 2,000 mR/h of Cs and Sr 
the waste encasement on the west including 500 mR/h at 1 ft from the 
side of PUREX railroad tunnel liquid. 

• An excavation exposed li~id spurting 
~ out of !round m the 2 

t/PUR X Plant A1111re2ate Area. 

WHC(PUREX-4)/9-24-92/033Trr 
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Table 2-6. Summary of Unplanned Releases. Page 12 of 16 

Unplanned Associated Waste 
Release No. Location Date Management Unit Reported Waste-Related History 

UN-200-E-118 241-C Tank Farm; inside the fence: April 20, 1957 NIA • Readings to 3,000 ct/min were 
100 to 300 yards north of the measured. The highest exposure rate 
badgehouse; outside the fence: to at the surface was estimated at 50 
the south bank of the parking lot mR/h, with one particle deposited per 

Thuare foot. 
• e 24 l-C-107 Single-Shell Tanlc 

effluent tanlc released airborne 
contamination in the 200 East Area. 

UN-200-E-142 North of the 202-A Building at the November 17, 1986 NIA • The release consisted of diesel fuel. 
202-A Building diesel fuel tank • The tanlc of a diesel-fueled compressor 

overflowed during filling. 
• The diesel fuel was absorbed, cleaned 

up and drummed for disposal. 

UPR-200-E-17 The ground on top of the 216-A-22 1959 216-A-22 French • Uranium was the waste type. ti 
French Drain Drain • The 216-A-22 French Dram inlet failed 0 

and contaminated the soil. i t!! N 

~ ~ UPR-200-E-21 Adjacent to the 216-A-6 Crib March 20, 1959 216-A-6 Crib • Unknown beta/gamma with readings to I 

°' 500 mR/h. ...... Oj \0 
• The 216-A-6 Crib overflowed and N 

caused some soil contamination I 

adjacent to the crib. ~ 
UPR-200-E-24 From the 200 East Burial Ground June 17, 1960 218-E-12A Burial • Unknown beta/gamma with readings up 

to the 200 East Area ,:rimeter Ground to 2,000 mR/h at the trench. Average 
fence, a distance of a ut 3 km (2 radiation level inside the burial ground 
mi) fence was 30 mR/h at 10 cm (4 in.). 

• A burial box collapsed during burial 
operati<.>ns,. causing spotty ground 
contanunahon. 

UPR-200-E-29 In the area of the 216-A-6 Crib January 20, 1961 216-A-6 Crib • Unknown beta/gamma with readings to 
30 R/h at 1.2 m (4 ft). 

• The 216-A-6 Crib overflowed outside 
the area of the crib. 

WHC(PUREX-4)/9-24-92/0337Tf 
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Table 2-6. Summary of Unplanned Releases. Page 13 of 16 

Unplanned Associated Waste 
Release No. Location Date Management Unit Reported Waste-Related History 

UPR-200-E-30 The majority was confined to the April 20, 1961 218-E-12A Burial • Unknown beta/gamma with readings up 
200 East Area Burial Ground Ground to 500 R/h. 
chained area • A burial box collapsed during routine 

operation, spreading contamination 
within the burial N,round. 

• Contamination sta ilii.ation started 
immediately after the burial trench 
involved was backfilled. 

UPR-200-E-50 Southeast of the Overground September 27, 1974 • Unknown be~mma with readings of 
Radioactive ~uf ment Storie 3,000 to 100, ct/min. 
Yard, north o 2 1-C Tank arm • Wind spread contamination from an 

adjacent radiation zone to the 241-C 
Tank Farm. 

UPR-200-E-53 At the south end of a waste trench October 17, 1978 218-E-l Burial • Beta/gamma with readings to 150 t, 
in the 200 East Burial Ground 218- Ground mR/h. 0 

Iv E-1 • During a burial operation, t, l!! >-3 contamination was ~read by I ~ ~ °' uncovering previous y buried waste. 
3 

UPR-200-E-59 The eaves of the 244-AR Vault and May 23, 1979 244-AR Vault ·• Contaminated mud conta~ 137Cs and t,::1 \0 
Iv 

the walls of the 216-A-40 Trench 216-A-40 Trench S>Co with readings of 10, to 20,000 I 

ct/min. ~ 
• Contaminated mud and tumbleweeds 

from the 216-A-40 Trench were used 
by swallows to build nests at the 244-
AR Vault. 

• The nests were removed from the 244-
AR Vault. The tumbleweeds were 
removed from 216-A-40 Trench, 
packa!ed, and placed in the burial 
froun • The sides of the 216-A-40 

rench were washed and the 
contaminated mud removed. 

UPR-200-E-66 The 216-A-42 Retention Basin and November 7, 1984 216-A-42 Retention • The contamination consists of unknown 
immediate vicinity Basin beta/gamma, with readin~s inside the 

area to 40,000 ct/min an outside to 
3,000 ct/min. 

• The wind l:read contamination from 
the 216-A 2 Retention Basin. 

• The ground was wet down and the 
basin flushed. 

WHC(PUREX-4)/9-24-92/03377f 
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Table 2-6. Summary of Unplanned Releases. Page 14 of 16 

Unplanned 
Release No. 

UPR-200-E-70 

UPR-200-E-106 

UPR-200-E-115 

Location 

Around the 244-A Lift Station 

200-E Burning Pit 

The ground adjacent to the 241-
AX-l 03 Pump Pit in the 241-AX 
Taruc Farm 

UPR-200-E-119 Next to 241-AX-104 Single-Shell 
Taruc 

WHC(PUREX-4)/9-24-92/03377f 

Date 

October 15, 1984 

September S, 1946 

February 12, 1974 

December 22, 1969 

Associated Waste 
Management Unit Reported Waste-Related History 

244-A Lift Station • The contamination consisted of 

200-E Burning Pit 

241-AX-103 Pump 
Pit 

unknown beta/gamma with readings of 
1,000 to 50,000 ct/min and an isolated 
area at 100,000 ct/min. 

• The contamination spread during a 
jumper removal at tlie lift station. 

• There is no release potential; radiation 
contamination was removed to 
background levels. 

• The area was decontaminated to 
background radiation levels and 
stabilired. 

• Contaminated paper towels. The 
radiation level was measured to be as 
high as 2.S rep/h. 

• Considerable contamination has been 
found at the burning ground. 

• Beta/gamma with readings to 2,000 
m.R/h. 

• During bleeding of air from a line, air 
flowed up (instead of down), causing 
contaminated liquid to spray on 2 
employees and the ground 10 an area 
within the 241-AX Taruc Farm. 

241-AX-104 Single- • High-level waste. 
Shell Taruc • An employee mistakenly pulled 4.6 m 

(15 ft) of a contaminated electrode 
cable out of tanJc 241-AX-104 Single
Shell Taruc and set it on the ground. 
He then removed his contammated 
gloves and set them on the ground. 
Contamination was limited to a small 
area near the 241-AX-104 Single-Shell 
Tank, the employee, and the change 
house. 
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Table 2-6. Summary of Unplanned Releases. Page 15 of 16 

Unplanned Associated Waste 
Release No. Location Date Management Unit Reported Waste-Related History 

UPR-200-E-125 The 241-A-104 Single-Shell Tank May 1975 241-A-104 Single- • 9,463 L (2,500 ~a~ of waste from the 
and soil beneath Shell Tanlc 241-A-104 Sin&:; hell Tank 

containing 18, Ci of 137Cs with 
readings to 6,450 ct/min. 

• 241-A-104 Single-Shell Tank was 
classified a "Confirmed Leaker" on 
April 16, 1975. The basis for 
declaration of status was leak detection 
lateral indications of increasing 
radiation at several locations beneath 
the tank. 

• The tank was pumped down to a sludge 
heel. 

UPR-200-E-126 The 241-A-105 Single-Shell Tank 1963 241-A-105 Single- • 18,925 L JS,000 gal) of waste from the 
and soil beneath Shell Tank 241-A-10 Sinte-Shell Tanlc. t, 

• The 241-A-10 Single:.Shell Tanlc was O · 
N suspected of leaking and was taken out t, ~ ..., of service in December 1963 but was 

I immediately cut back into service. ~ ~ °' 0 Soon after w en the tank was filled I 

there was a sudden steam release of ttJ \0 
N 

severe intensity. It was determined I 

that the liner had bulged to maximum ~ 
elevation of 2.6 m (8.5 ft) creating a 
void space of 302,800 L (80,000 ~al). 

• The bmk was pu~ to a residua 
liquid heel. 3,78 L (lk.1000 gal) of 
water were applied wee y to prevent 
sludge from overheating. 

UPR-200-E-136 The 241-C-101 Single-Shell Tank 1946-1970 241-C-101 Single- • 64,345 to 90,840 L (17,000 to 24,000 
and soil beneath Shell Tank gal) of waste from the 241-C-101 Tank 

containing 2,000 Ci. 
• Because of a liiuid level decrease, 241-

C-104 S:!fle-S ell Tank was 
catesori "Questionable Integrity" in 
197 . 

• The tank was pum~ to a minimum 
heel (112 cm, 44 m} in December 
1969, and a salt we] system was 
installed. 

WHC(PUREX-4)/9-24-92/0337Tf 
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Table 2-6. Summary of Unplanned Releases. Page 16 of 16 --------------------------------------------
Unplanned 
Release No. Location 

UPR-200-E-137 The 241-C-203 Single-Shell Taruc 
and soil beneath 

WHC(PUREX-4)/9-24-92/03377T 

Date 

1947-1977 

Associated Waste 
Management Unit Reported Waste-Related History 

241-C-203 Single- • 1,514 L (400 gal) of PUREX high-
Shell Taruc level waste from the 241-C-203 Single

Shell Tanlc. 
• Over a period of 2 to 3 years, natural 

water apparently entered the tan1c, 
migratoo through the salt caJce, and 
either became entrained in the salt caJce 
or leaked out. 

• The tan1c was stabilimd and isolated in 
1982. 
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Table 2-7. Summary of Waste-Producing Processes in the PUREX Plant Aggregate Area. 

Major Chemical '. 

Proceu Waste Generated Constituent• Ionic Strength pH Organic Concentration Radioactivity 

Plutonium Uranium Proce11 Waste Nitric acid High Acidic (neutralized Low High 
Extraction (PUREX Tributyl phoaphate before disposal) 
202-A Building) Biamuth phosphate 

Paraffin hydrocarbon 

Waatewater Nitrate• Low Acidic to neutral/ Low Low 
basic 

Waste Reduction (242 Cooling water Beta Activity • Unknown Baaic Low Low 
Evaporator) Cadmium 

Copper 
Pota11ium 
Sodium 

- Nitrate 

Taruc Farm Condenaate Wastewater Unknown Low N eutral/ba1ic Low Low 
(241-A--431 Building) 

WHC(PUREX-4)/9-23-92/03377T .1 
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Table 2-8. Chemicals Used or Produced in Separation/Recovery Processes. 

RADIONUCLIDES 

Actinium-225 
Actinium-227 
Americium-241 
Americium-242 
Americium-242m 
Americium-243 
Antimony-126 
Antimony-126m 
Astitine-217 
BariuoH35m 
Barium-137m 
Beryllium-7 
Bismuth-210 
Bismuth-211 
Bismuth-213 
Bismuth-214 
Carhon-14 
Cerium-141 
Cerium-144 
Cesium-134 
Cesium-135 
Cesium-137 
Cobalt-58 
Cobalt-60 
Curium-242 
Curium-244 
Curium-245 
Europium-152 
Europium-154 
Europium-155 
Francium-221 
Francium-223 
lodine-129 
Lead 211 
Lead 210 
Lead-209 
Lead-212 
Lead-214 
Manganese-54 
Neptunium-237 
Neptunium-239 
Nickel 63 
Nickel-59 
Niobium-93m 
Palladium-I 07 
Plutonium-238 
Plutonium-23 9 /240 
Plutonium-241 
Polonium-210 
Polonium-213 
Polonium-214 
Polonium-215 
Polonium-218 
Potassium-40 
Promethium-147 

Protactinium-231 
Protactinium-23 3 
Protactinium-234m 
Radium 
Radium-223 
Radium-225 
Radium-226 
Ruthenium-103 
Ruthenium-106 
Samarium-151 
Selenium-79 
Strontium-90 
Technetium-99 
Thallium-207 
Thallium-208 
Thorium-227 
Thorium-229 
Thorium-230 
Thorium-231 
Thorium-233 
Thorium-234 
Tin-113 
Tin-126 
Tritium 
Uranium-233 
Uranium-234 
Uranium-235 
Uranium-238 
Yttrium-90 
Zinc-65 
Zirconium-93 
Zirconium-95 

INORGANIC CHEMICALS 

Aluminum 
Aluminum nitrate nonahydrate 
Aluminum nitrate (mono basic) 
Ammonium fluoride 
Ammonium nitrate 
Beryllium 
Cadmium nitrate 
Ferric nitrate 
Ferrous sulfamate 
Hydrazine 
Hydroxylamine nitrate 
Iron 
Lead nitrate 
Mercuric nitrate 
Nickel nitrate 
Nitric acid 
Phosphoric acid 
Potassium fluoride 
Potassium hydroxide 
Potassium permanganate 
Silicon 
Silver nitrate 

2T-8 

Sodium carbonate 
Sodium ferrocyanide 
Sodium fluoride 
Sodium hydroxide 
Sodium nitrate 
Sodium nitrite 
Sodium sulfate 
Sodium thiosulfate 
Sulfamic acid 
Sulfuric acid 
Zirconium 

ORGANIC CHEMICALS 

Acetic acid 
Dibutyl butyl phosphonate 
Formaldehyde (solution) 
Hydroxyacetic acid 
Normal paraffin hydrocarbon 
Oxalic acid 
Sugar 
Tartaric acid 
Tributyl phosphate 
Trichloroethane 
Tri-n-dodecylamine 
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Table 2-9. Partial List of Chemicals Used in the 202-A Buildine: Laboratorv. 

Comoound Name 

Acetone 

Carbon Tetrachloride 

Ceric Fluoride 

Ceric Sulfate 

Ferrous Sulfate 

Hydrobromic Acid 

Hydrochloric Acid 

Hydrogen Peroxide 

Hydroxylamine Hydrochloride 

Isopropyl Alcohol 

Lanthanum Fluoride 

Lanthanum Hydroxide 

Lanthanum Nitrate 

Magnesium 

Nitric Acid 

Periodic Acid 

Phosphorous Pentoxide 

Potassium Oxalate 

Potassium Permanganate 

Silver Nitrate 

Sodium Bisulfate 

Sodium Bromate 

Sodium Carbonate 

Sodium Fluoride 

Sodium Hydroxide 

Sodium Nitrate 

Sulfuric Acid 

Thenoyltrifluoroacetone 

Zirconyl Phosphate 

Source: Klem 1990 

WHC(PUREX-4)/9-24-92/0337Tf 
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Formula 

CH3C2OH3 

CC1' 

CeF4 

Ce(SO4) 2 

FeSO4 

HBr 

HCl 

H202 
NH2OH HCl 

C3H70H 

LAF3 
LA(OH3) 

LA (N03)3 

Mg 

HN03 

HI04 

P2Os 
K2C204 

KMnO4 

AgNO3 
NaHSO4 H2O 

NaBrO3 
Na2CO3 

NaF 

NaOH 

NaNO3 

H2SO4 

(CH)3SCOCH2COCF3 
ZrOPO4 
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Table 2-10. Radionuclides and Chemicals Disposed of to PUREX Plant 
Aggregate Area Waste Management Units. Page 1 of 2 

RADIONUCLIDES Plutonium-239/240 Ammonium nitrate 
Plutonium-241 Arsenic 

Actinium-225 Polonium-210 Barium 
Actinium-227 Polonium-213 Beryllium 
Americium-241 Polonium-214 Bismuth 
Americium-242 Polonium-215 Bismuth phosphate 
Americium-242m Polonium-218 Boron 
Americium-243 Potassium-40 Cadmium 
Antimony-126 Promethium-147 Cadmium nitrate 
Antimony-126m Protactinium-231 Calcium 
Astitine-217 Protactinium-23 3 Carbonate 
Barium-13Sm Protactinium-234m Cerium 
Barium-137m Radium Chloride 
Beryllium-7 Radium-223 Chromium 
Bismuth-210 Radium-225 Copper 
Bismuth-211 Radium-226 Cyanide 
Bismuth-213 Ruthenium-103 Ferric cyanide 
Bismuth-214 Ruthenium-106 Ferric nitrate 
Carbon-14 Samarium-151 Ferrous sulfamate 
Cerium-141 Selenium-79 Fluoride 
Cerium-144 Strontium-90 Gold 
Cesium-134 Technetium-99 Hydrazine 
Cesium-135 Thallium-207 Hydrogen peroxide 
Cesium-137 Thallium-208 Hydroxide 
Cobalt-58 Thorium-227 Hydroxylamine nitrate 
Cobalt-60 Thorium-229 Iron 
Curium-242 · Thorium-230 Lanthanum 
Curium-244 Thorium-231 Lead 
Curium-245 Thorium-233 Magnesium 
Europium-152 Thorium-234 Manganese 
Europium-154 Tin-113 Mercury 
Europium-155 Tin-126 Nickel 
Francium-221 Tritium Nitrate 
Francium-223 Uranium-233 Nitric acid 
Iodine-129 Uranium-234 Nitrite 
Lead-211 Uranium-235 Phosphate 
Lead-210 Uranium-238 Potassium 
Lead-209 Yttrium-90 Potassium fluoride 
Lead-212 Zinc-65 Potassium hydroxide 
Lead-214 Zirconium-93 Potassium permanganate 
Manganese-54 Zirconium-95 Selenium 
Neptunium-237 Selenium tetroxide 
Neptunium-239 INORGANIC CHEMICALS Silicon trioxide 
Nickel 63 Silver 
Nickel-59 Aluminum Silver nitrate 
Niobium-93m Aluminum nitrate Sodium 
Palladium-107 Ammonium carbonate Sodium carbonate 
Plutonium-238 Ammonium fluoride Sodium dichromate 

2T-10a 
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Draft B 
Table 2-10. Radionuclides and Chemicals Disposed of to PUREX Pl~t 

INORGANIC CHEMICALS 
(Cont.) 

Sodium nitrate 
Sodium nitrite 
Sodium thiosulfate 
Strontium 
Sulfamic acid 
Sulfate 
Sulfuric acid 
Tin 
Tungsten tetroxide 
Uranium 
Vanadium 
Zinc 
Zirconium oxide 

ORGANIC CHEMICALS 

Acetone 
Chloroform 
Citrate 
Ethylene diamine tetraacetate 

(EDTA) 
Gylcolate 
Methylene chloride 
N-(2-hydroxyethyl) 

ethylenediaminetriacetate 
(HEDTA) 

Oxalate 
Oxalic acid 
Paraffin hydrocarbons 
Sugar (sucrose) 
Tartaric acid 
Toluene 
Tributyl phosphate 
Other degradation products 

Aggregate Area Waste Management Units. Page 2 of 2 

WHC(PUREX-4)/9-24-92/0JJTTf 
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Table 2-11. Radiation Area Remedial Action Units in the PUREX Aggregate Area. 

Waste Management Unit Type Operable Unit 

200-E Burning Pit Burning Pit 200-P0-6 
216-A-l Crib 200-PO-S 
216-A-2 Crib 200-P0-2 
216-A-3 Crib 200-P0-1 
216-A-4 Crib 200-PO-2 
216-A-S Crib 200-P0-2 
216-A-6 Crib 200-P0-4 
216-A-7 Crib 200-PO-S 
216-A-9 Crib 200-PO-l 
216-A-10 Crib 200-PO-2 
216-A-11 French Drain 200-P0-1 
216-A-12 French Drain 200-P0-1 
216-A-13 French Drain 200-PO-l 
216-A-14 French Drain 200-P0-1 
216-A-15 French Drain 200-P0-2 
216-A-16 French Drain 200-PO-S 
216-A-17 French Drain 200-PO-S 
216-A-18 Trench 200-PO-S 
216-A-19 Trench 200-PO-S 
216-A-20 Trench 200-PO-S 
216-A-21 Crib 200-PO-2 
216-A-22 French Drain 200-PO-1 
216-A-23A French Drain 200-PO-S 
216-A-23B French Drain 200-PO-S 
216-A-24 Crib 200-PO-S 
216-A-26A French Drain ,. 200-PO-1 
216-A-27 Crib 200-PO-2 
216-A-28 French Drain 200-PO-l 
216-A-31 Crib 200-PO-2 
216-A-32 Crib 200-PO-1 
216-A-33 French Drain 200-PO-1 
216-A-34 Ditch 200-PO-S 
216-A-35 French Drain 200-PO-1 
216-A-36A Crib 200-P0-2 
216-A-38-1 Crib 200-P0-2 
216-A-39 Crib 200-P0-3 
216-A-40 Trench 200-PO-1 
216-A-41 Crib 200-PO-1 
216-C-8 French Drain 200-PO-3 
218-E-1 Burial Ground 200-PO-1 
218-E-8 Burial Ground 200-PO-6 
218-E-12A Burial Ground 200-PO-6 
218-E-13 Burial Ground 200-PO-1 

WHC(PUREX-4)/9-24-92/0337TI .1 
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Table 2-12. Waste Management Program Units in the 
PUREX Plant Aggregate Area. 

Waste Management Unit Type Operable Unit 

241-A-302A Catch Tank 200-PO-l 

241-A-350 ·catch Tank 200-PO-3 

241-A-417 Catch Tank 200-PO-3 

241--AX-152CT Catch Tank 200-P0-3 

216-A-8 Crib 200-P0-5 

216-A-30 Crib 200-P0-4 

216-A-37-1 Crib 200-PO-4 

216-A-37-2 Crib 200-PO-4 

216-A-45 Crib 200-PO-2 

216-A-26 French Drain 200-PO-1 

216-A-29 Ditch 200-P0-5 

241-A-A Diversion Box 200-PO-3 

241-A-B Diversion Box 200-PO-3 

241-A-151 Diversion Box 200-PO-1 

241-AR-151 Diversion Box 200-P0-3 

241-AX-A Diversion Box 200-PO-3 

241-AX-B Diversion Box 200-PO-3 

a- 241-AX-151 Diversion Box 200-PO-3 

241-AX-152DS Diversion Box 200-PO-3 

241-AX-155 Diversion Box 200-PO-3 

241-ER-153 Diversion Box 200-PO-l-

241-AX-501 Valve Pit 200-P0-3 

207-A Retention Basin 200-PO-5 

216-A-42 Retention Basin 200-P0-4 
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3.0 SITE CONDITIONS 

The following sections describe the physical nature and setting of the Hanford Site, the 
200 East Area, and the PUREX 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) 

• Environmen_tal Resources (Section 3. 6) 

• Human Resources (Section 3. 7). 

Sections describing topography, geology, and hydrogeology have been taken from 
standardized texts provided by Westinghouse Hanford (Delaney et al. 1991; Lindsey et al. 
1991; and Lindsey et al. 1992) 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. The Columbia 
Intermontane Province is the product of Miocene continental flood basalt volcanism and 
regional deformation that occurred over the past 17 million years. The Pasco Basin is 
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 Slope (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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anticlinal ridges, (2) Pleistocene cataclysmic flooding, and (3) Holocene eolian activity (DOE 
1988b). Uplift of the ridges began in the Miocene epoch and continues to the present. 
Cataclysmic flooding occurred when ice dams in western Montana and northern Idaho were 
breached, allowing large volumes of water to spill across eastern and central Washington. 
The last major flood occurred about 13,000 years ago, during the late Pleistocene Epoch. 
Anastomosing flood channels, giant current ripples, bergmounds, and giant flood bars are 
among the landforms created by the floods. Since the end of the Pleistocene Epoch, winds 
have locally reworked the flood sediments, depositing dune sands in the lower elevations and 
loess (windblown silt) around the margins of the Pasco Basin. Generally, sand dunes have 
been stabilized by anchoring vegetation except where they have been reactivated where 
vegetation is disturbed (Figure 3-4). 

A series of numbered areas have been delineated at the Hanford Site. The 100 Areas 
are situated in the northern part of the Hanford Site adjacent to the Columbia River in an 
area commonly called the "Horn." The elevation of the "Horn" is between 119 and 143 m 
(390 and 470 ft) above mean sea level (msl) with a slight increase in elevation away from the 
river. The 200 Areas are situated on a broad flat area called the 200 Areas Plateau. The 
200 Areas Plateau is near the center of the Hanford Site at an elevation of approximately 198 
to 229 m (650 to 750 ft) above msl. The plateau decreases in elevation to the north, 
northwest, and east toward the Columbia River, and plateau escarpments have elevation 
changes of between 15 to 30 m (50 to 100 ft). 

The 200 East Area is situated on the 200 Areas Plateau on a relatively flat prominent 
terrace (Cold Creek Bar) formed during the late Pleistocene flooding (Figure 3-5). Cold 
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 
changes between 15 and 30 m (50 to 100 ft). 

The topography of the 200 East Area is generally flat (Figure 3-1). The elevation in 
the vicinity of the PUREX Plant Aggregate Area ranges from approximately 219 m (720 ft) 
in the eastern part of the unit to about 197 m (647 ft) above msl in the western part. A 
detailed topographic map of the area is provided as Plate 2. There are no natural surface 
drainage channels within the area. 

3.2 METEOROLOGY 

The following sections provide information on Hanford Site meteorology including 
precipitation (Section 3.2.1), wind conditions (Section 3.2.2), and temperature variability 
(Section 3.2.3) . 
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The Hanford Site lies east of the Cascade Mountains and has a semiarid climate 
because of the rainshadow effect of the mountains. The weather is monitored at the Hanford 
Meteorology Station, located between the 200 East and 200 West Areas, and at other points 
situated through the resetvation. The following sections summarize the Hanford Site 
meteorology. 

3.2.1 Precipitation 

The Hanford Site receives an annual average of 16 cm (6.3 in.) of precipitation. 
Precipitation falls mainly in the winter, with about half of the annual precipitation occurring 
between November and February. The maximum 25 yrl24 h storm event has been calculated 
at 3.8 cm (1.5 in.) (Stone et al. 1983). The maximum 100 yrl24 h storm event is 
approximately 5 cm (2 in.) . . Average winter snowfall ranges from 13 cm (5.3 in.) in January 
to 0.8 cm (0.31 in.) in March. The record snowfall of 62 cm (24.4 in.) occurred in 
February 1916 (Stone et al. 1983). During December through February, snowfall accounts 
for about 38 % of all precipitation in those months·. 

The average yearly relative humidity at the Hanford Site for 1946 to 1980 was 54.4%. 
Humidity is higher in winter than in summer. The monthly averages for the same period 
range from 32.2 % for July to 80% in December. Atmospheric pressure averages are higher 
in the winter months and record absolute highs and lows also occur in the winter. 

3.2.2 Winds 

The Cascade Mountains have considerable effect on the wind regime at the Hanford 
Site by setving as a source of cold air drainage. This gravity drainage results in a northwest 
to west-northwest prevailing wind direction. The average mean monthly speed for 1945 to 
1980 is 3.4 mis (7.7 mph). Peale gust speeds range from 28 to 36 mis (63 to 80 mph) and 
are generally southwest or west-southwest winds (Stone et al. 1983). 

Figure 3-6 shows wind roses for the Hanford Telemetry Network (Stone et al. 1983). 
The gravity drainage from the Cascades produces a prevailing west-northwest wind in the 
200 East Area. In July, hourly average wind speeds range from a low of 2.3 mis (5.2 mph) 
from 9 to 10 a.m. to a high of 6 mis (13.0 mph) from 9 to 10 p.m. 
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Based on data from 1914 to 1980, minimum winter temperatures vary from -33 to -6 
~C (-27 to +22 °F), and maximum summer temperatures vary from 38 to 46 °C (100 to 
115 °F). Between 1914 and 1980, a total of 16 days with temperatures -29 °C (-20 °F) or 
below are recorded. There are 10 days of record when the maximum temperature failed to 
go above -18 °C (0 °F). Prior to 1980, there were three summers on record when the 
temperatures were 38 °C (100 °F) or above for 11 consecutive days (Stone et al. 1983). 

3.3 SURFACE HYDROWGY 

The following subsections provide information on regional (Section 3. 3 .1), Hanford 
Site (Section 3.3.2), and PUREX Plant Aggregate Area (Section 3.3.3) surface hydrology · 
including surface water features and their relationship to Hanford areas. 

3.3.1 Regional Surface Hydrology 

Surface drainage enters the Pasco Basin from several other basins, which include the 
Yakima River Basin, Walla Walla River Basin, Palouse/Snake Basin, and Big Bend Basin 
(Figure 3-7). Within the Pasco Ba_sin, the Columbia River is joined by major tributaries 
including the Yakima; Snake, and Walla Walla Rivers. No perennial streams originate 
within the Pasco Basin. Columbia River inflow to the Pasco Basin is recorded at the United 
States Geological Survey (USGS) gage below Priest Rapids Dam, and outflow is recorded 
below McNary Dam. Average annual flow at these recording stations is arroximately 1.1 x 
1011 m3 (8. 7 x 107 acre-ft) at the USGS gage and 1.6 x 1011 m3 (1.3 x 10 acre-ft) at the 
McNary Dam gage (DOE 1988b). 

Total estimated precipitation over the basin averages less than 15.8 cm/yr (6.2 in./yr). 
Mean annual runoff from the basin is estimated to be less than 3.1 x 107 m3/yr (2.5 x 10'4 
acre-ft/yr), or approximately 3 % of the total precipitation. The remaining precipitation is 
assumed to be lost through evapotranspiration with a small component (perhaps less than 1 % ) 
recharging the groundwater system (DOE 1988b). 

3.3.2 Surface Hydrology of the Hanford Site 

Primary surface water features associated with the Hanford Site, located near the center 
of the Pasco Basin, are the Columbia and Yakima Rivers and their major tributaries, the 
Snake and Walla Walla Rivers. West Lake, about 4 hectares (10 acres) in size and less than 
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1 0.9 m (3 ft) deep, is the only natural lake within the Hanford Site (DOE 1988b). 
2 Wastewater ponds, cribs, and ditches associated with nuclear fuel reprocessing and waste 
3 disposal activities are also present on the Hanford Site. 
4 
5 The Columbia River flows through the northern part and along the eastern border of 
6 the Hanford Site. This section of the river, the Hanford Reach, extends from Priest Rapids 
7 Dam to the headwaters of Lake Wallula (the reservoir behind McNary Dam). Flow along 
8 the Hanford Reach is controlled by Priest Rapids Dam. Several drains and intakes are also 
9 present along this reach, including irrigation outfalls from the Columbia Basin Irrigation 

10 Project, the Washington Public Power Supply System (WPPSS) Nuclear Project 2, and 
11 Hanford Site intakes for onsite water use. Much of the northern and eastern parts of the 
12 Hanford Site are drained by the Columbia River. 
13 
14 Routine water-quality monitoring of the Columbia River is conducted by the U.S. 
15 Department of Energy (DOE) for both radiological and nonradiological parameters and has 
16 been reported by Pacific Northwest Laboratory (PNL) since 1973. Washington State 
17 Department of Ecology (Ecology) has issued a Class A (excellent) quality designation for . 
18 Columbia River water along the Hanford Reach from Grand Coulee Dam, through the Pasco 
19 Basin, to McNary Dam. This designation requires that all industrial uses of this water be 

"'"' 20 compatible with other uses, including drinking, wildlife habitat, and recreation. In general, 
21 the Columbia River water is characterized by a very low suspended load, a low nutrient 

· 22 content, and an absence of microbial contaminants (DOE 1988b). 
23 

4 Approximately one-third of the Hanford Site is drained by the Yakima River system. 
25 Cold Creek and· its tributary, Dry Creek, are ephemeral streams on the Hanford Site that are 

-i6 within the Yakima River drainage system. Both streams drain areas along the western part 
~ 7 of the Hanford Site and cross the southwestern part of the Hanford Site toward the Yakima 

28 River. Surface flow, which may occur during spring runoff or after heavier-than-normal 
o--i9 precipitation, infiltrates and disappears into the surface sediments. Rattlesnake Springs, 

30 located on the western part of the Hanford Site, forms a small surface stream that flows for 
31 about 2.9 km (1.8 mi) before infiltrating into the ground. 
32 
33 
34 3.3.3 PUREX Plant Aggregate Area Surface Hydrology 
35 
36 No natural surface water bodies exist in the PUREX Plant Aggregate Area wffiffll:IiY! 
37 IR!l:::• :::12m111:::1txlt§.!m. The only existing manmade surface water bodies are the 
38 207 U mi:ft1 Retention Basins and the open stretches of the 216-A-29 Ditch. The 216-A-29 
39 Ditch is-·Iocated outside the perimeter fence, southeast of the southeast comer of the 241-A 
40 Tank Farm. The ditch empties into the 216-B-3-3 Ditch that terminates at the 216-B-3 Pond. 
41 During the fall of 1991, the 216-A-29 Ditch was dramatically changed. The southern portion 
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of the ditch, located within the Grout Treatment Facility (GTF), has been stabilized, filled to 
grade with gravel, surrounded with a light chain barricade, and posted with underground 
contamination placards. The section of the ditch north of the GTF has been cleared of 
vegetation and graded to a gentle side slope. Several gravel covered ridges cross the ditch. 
These discontinuous open portions of the ditch represent minor, if any, ponding and 
infiltration potential due to the nature of the soil that allows the entry of surface water into 
the ground. The 207-A Retention Basins- presentl no threat of flooding because the north 
easies ~JJ.~!ildischarge iato the Gable M~ouetain fti:l!Pond pipeliee and the south p~~ibasias are 
discharged to the 216-A-37t J1 Crib. ...... . ..... ....... . 

The 200 East Area, and specifically the PUREX Plant Aggregate Area, is not in a 
designated floodplain. Calculations of probable maximum floods for the Columbia River and 
the Cold Creek Watershed indicate that the 200 East Area is not expected to be inundated 
under maximum flood conditions (DOFJRL 1991b). 

3.4 GEOLOGY 

The following sections provide information pertaining to geologic characteristics of 
southcentral Washington, the Hanford Site, the 200 East Area, and the PUREX Plant 
Aggregate Area.. Topics included are the regional tectonic framework (Section 3.4.1), 
regional stratigraphy (Section 3.4.2), and 200 East Area and PUREX Plant Aggregate Area 
geology (Section 3.4.3). 

The geologic characteriz.ation of the Hanford · Site, including the 200 F.ast Area and 
PUREX Plant Aggregate Area is the result of many previous site investigation activities at 
Hanford. 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 supporting these efforts. Geologic investigations have included regional and Hanford 
Site surface mapping, borehole/well sediment logging, field and laboratory sediment 
classification, borehole geophysical studies (including gamma radiation logging), and in situ 
and laboratory hydrogeologic properties testing. 

3.4.1 Regional Tectonic Framework 

The following sections provide information on regional (southcentral Washington) 
geologic structure, structural geology of the Pasco Basin and the Hanford Site, and regional 
and Hanford Site seismology. 
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3.4.1.1 Regional Geologic Structure. The Columbia Plateau is a part of the North 
American continental plate and lies in a back-arc setting east of the Cascade Range. It is 
bounded on the north by the Okanogan Highlands, on the east by the Northern Rocky 
Mountains and Idaho Batholith, and on the south by the High Lava Plains and Snake River 
Plain (Figure 3-8). 

The Columbia Plateau can be divided into three informal structural subprovinces 
(Figure 3-9): Blue Mountains, Palouse, and Yakima Fold Belt (Tolan and Reidel 1989). 
These structural subprovinces are delineated on the basis of their structural fabric, unlike the 
physiographic provinces that are defined on the basis of landforms. The Hanford Site is 
located in the Yakima Fold Belt Subprovince near its junction with the Palouse Subprovinces. 

The principal characteristics of the Yakima Fold Belt (Figure 3-10) are a series of 
segmented, narrow, asymmetric anticlines that have wavelengths between 5 and 32 km (3 
and 19 mi) and amplitudes commonly less than 1 km (0.6 mi) (Reidel 1984; Reidel et al. 
1989a). The northern limbs of the anticlines generally dip steeply to the north, are vertical, 
or even overturned. The southern limbs generally dip at relatively shallow angles to the 
south. Thrust or high-angle reverse faults with fault planes that strike parallel or subparallel 
to the axial trends are principally found on the north sides of these anticlines. The amount of 
vertical stratigraphic offset associated with these faults varies but commonly exceeds 
hundreds of meters. These anticlinal ridges are separated by broad synclines or basins that, 
in many cases, contain thick accumulations of Tertiaryf to Quaternary-age sediments. The 
Pasco Basin is" one of the larger structural basins in the Yakima Fold Belt Subprovince. 

Deformation of the Yakima folds occurred under a north-south compression and was 
contemporaneous with the eruption of the basalt flows (Reidel 1984; Reidel et al. 1989a). 
Deformation occurred during the eruption of the Columbia River Basalt Group and continued 
through the Pliocene 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 a structural depression bounded on the north by the Saddle 
Mountains anticline, on the east by the Palouse Slope, on the west by the Umtanum Ridge, 
Yakima Ridge, and Rattlesnake Hills anticlines, and on the south by the Rattlesnake 
Mountain anticline (Figure 3-11). The Pasco Basin is divided by the Gable Mountain 
anticline, the easternmost extension of the Umptanum Ridge anticline, into the Wahluke 
syncline in the north, and Cold Creek syncline in the south. 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 
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Site 200 Areas; and to the west-southwest of the 200 East Area, respectively. The deepest 
part of the Wahluke syncline lies just north of Gable Gap. 

The 200 East 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 over 
200 m (656 ft) higher than the uppermost basalt layer in the syncline axis. As a result, the 
basalts and overlying sediments dip to the south and southwest beneath the 200 East Area. 

3.4.1.3 Regional and Hanford Site Seismology. Eastern Washington, especially the 
Columbia Plateau region, is a seismically inactive area when compared to the rest of the 
western United States (DOE 1988b). The historic seismic record for eastern Washington 
began in approximately 1850, and no earthquakes large enough to be felt had epicenters on 
the Hanford Site. The closest regions of historic moderate-to-large earthquake generation are 
in western Washington and Oregon and western Montana and eastern Idaho. The most 
significant event relative to the Hanford Site is the 1936 Milton-Freewater, Oregon, 
earthquake that had a magnitude of 5. 15 and that occurred more than 90 km (54 mi) away. 
The largest Modified Mercalli Intensity for this event was felt about 105 km (63 mi) from 
the Hanford site at Walla Walla, Washington, and was VII. 

Geologic evidence of past moderate or possibly large earthquake activity is shown by the 
anticlinal folds and faulting associated with Rattlesnake Mountain, Saddle Mountain, and 
Gable Mountain. The currently recorded seismic activity related to these structures consists 
of micro-size earthquakes. The suggested recurrence rates of moderate and larger-size 
earthquakes on and near the Hanford Site are measured in geologic time (tens of thousands of 
years). 

3.4.2 Regional Stratigraphy 

The following sections summarize regional stratigraphic characteristics of the Columbia 
River Basalt and supra.basalt sediments. Specific references to the Hanford Site and 200 East 
Area are made where applicable to describe the general occurrence of these units within the 
Pasco Basin. 

The principal geologic units within the Pasco Basin include the Miocene age basalt of 
the Columbia River Basalt Group, and overlying late Miocene to Pleistocene supra.basalt 
sediments (Figure 3-12). Older Cenozoic sedimentary and volcaniclastic rocks underlying 
the basalts are not exposed at the surface near the Hanford Site. The basalts and sediments 
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thicken into the Pasco Basin and generally reach maximum thicknesses in the Cold Creek 
syncline. The suprabasalt sedimentary sequence at the Hanford Site pinches out against the 
anticlinal structures of Saddle Mountains, Gable Mountain/Umtanum Ridge, Yakima Ridge, 
and Rattlesnake Hills. 

The suprabasalt sediment sequence is up to approximately 230 m (750 ft) thick and 
dominated by laterally extensive deposits assigned to the late Miocene- to Pliocene-age 

· Ringold Formation and the Pleistocene-age Hanford -formation (Figure 3-13). Locally 
occurring strata informally referred to as the pre-Missoula gravels, the Plio-Pleistocene unit, 
and the early "Palouse" soil comprise the remainder of the sedimentary sequence. The pre
Missoula 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 the 200 Areas. The pre
Missoula gravels have not been identified in the 200 East Area. The nature of the contact 
between the pre-Missoula gravels and the overlying Hanford formation has not been 
completely delineated. In addition, it is unclear whether the pre-Missoula gravels overlie or 
interfinger with the early "Palouse" soil and Plio-Pleistocene unit. Magnetic polarity data 
indicate the unit is no younger than early Pleistocene in age ( > 1 Ma [million years before 
present]) as reported. in Baker 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 Miocene age. These flows 
cover an area of more 163,700 km2 (63,000 mi2) in Washinron, Oregon, and Idaho and 
have an estimated volume of about 174,356 km3 (40,800 mi) (Tolan et al. 1989). Isotopic 
age determinations indicate that basalt flows were erupted approximately 17 to 6 Ma 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): Imnaha 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 Member is found and north of 
the 200 Areas where the Saddle Mountains Basalt has been eroded down to the Umatilla 
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Member locally. On anticlinal ridges bounding the Pasco Basin, the Saddle Mountains Basalt 
is locally absent, 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 (Reidel and Fecht 1981; Smith et al. 1989), and siliciclastics (DOE 1988b). 
The volcaniclastics consist mainly of primary pyroclastic air fall deposits and reworked 
epiclastics derived from volcanic terrains west of the Columbia Plateau. Siliciclastic strata in 
the Ellensburg Formation consists of reworked elastic, plutonic, and metamorphic detritus 
derived from the Rocky Mountain terrain. These two · lithologies occur as both distinct and 
mixed in the Pasco Basin. A detailed discussion of the Ellensburg Formation in the Hanford 
Site is given by Reidel and Fecht (1981). Smith et al. (1989) provides a discussion of age 
equivalent units adjacent to the Columbia Plateau. 

The stratigraphic names for individual units of the Ellensburg Formation are given in 
Figure 3-12. The nomenclature for these units is based on the upper- and lower-bounding 
basalt flows and thus the names are valid only for those areas where the bounding basalt 
flows occur. Because the Pasco Basin is an area where most bounding flows occur, the 
names given in Figure 3-12 are applicable to the Hanford Site. At the Hanford Site the three 
uppermost units -of the Ellensburg Formation are the Selah interbed, the Rattlesnake Ridge 
interbed, and the Levey interbed. _ 

3.4.2.2.1 Selah lnterbed. The Selah interbed is bounded on the top by the Pomona 
Member and on the bottom by the Esquatzel Member. The interbed is a variable mixture of 
silty to sandy vitric tuff, arkosic sands, tuffaceous clays, and locally thin stringers of 
predominantly basaltic gravels. The Selah interbed is found beneath most of the Hanford 
Site. 

3.4.2.2.2 Rattlesnake Ridge Interbed. The Rattlesnake Ridge interbed is bounded on 
the top by the Elephant Mountain Member and on the bottom by the Pomona Member. The 
interbed is up to 33 m (108 ft) thick and dominated by three facies at the Hanford Site: (1) a 
lower clay or tuffaceous sandstone, (2) a middle, micaceous-arkosic and/or tuffaceous 
sandstone, and (3) an upper, tuffaceous siltstone to sandstone. The unit is found beneath 
most of the Hanford Site. 

3.4.2.2.3 Levey Interbed. The Levey interbed is the uppermost unit of the 
Ellensburg Formation and occurs between the Ice Harbor Member and the Elephant 
Mountain Member. It is confined to the vicinity of the 300 Area. The Levey interbed is a 
tuffaceous sandstone along its northern edge and a fine-grained tuffaceous siltstone to 
sandstone along its western and southern margins. 
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3.4.2.3 Ringold Formation. The Ringold Formation at the Hanford Site is up to 185 m 
(607 ft) thick in the deepest part of the Cold Creek syncline south of the 200 West Area and 
170 m (558 ft) thick in the western Wahluke syncline near the 100-B Area. The Ringold 
Formation pinches out against the Gable Mountain, Yakima Ridge, Saddle Mountains, and 
Rattlesnake Mountain anticlines. It is largely absent in the northern and northeastern parts of 
the 200 East Area and adjacent areas to the north in the vicinity of West Lake. The Ringold 
Formation is assigned a late Miocene to Pliocene age (Pecht 1987; DOE 1988b) and was 
deposited in alluvial and lacustrine environments (Bjornstad 1985; Fecht et al. 1987; Lindsey 
1991a). 

Recent studies of the Ringold Formation {Lindsey and Gaylord 1989; Lindsey et al. 
1992) indicate that it is best described and divided on the basis of sediment facies 
associations and their distribution. Facies associations in the Ringold Formation (defined on 
the basis of lithology, petrology, stratification, and pedogenic alteration) include fluvial 
gravel, fluvial sand, overbank deposits, lacustrine deposits, and alluvial fan. The facies 
associations are summarized as follows: 

• Pluvial gravel--Clast-supported granule to cobble gravel with a sandy matrix 
dominates the association. Intercalated sands and muds also are found. Clast 
composition is 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 25 % . Low angle 
to planar stratification, massive bedding, wide, shallow channels, and large-scale 
cross-bedding are found in outcrops. The association was deposited in a gravelly 
fluvial system characterized by wide, shallow, shifting channels. 

• Pluvial sand--Quartzo-feldspathic sands displaying cross-bedding and cross
lamination in outcrop dominate this association. These sands usually contain less 
than 15 % basalt lithic fragments, although basalt contents as high as 50 % may be 
encountered. Intercalated strata consist of lenticular silty sands and clays up to 
3 m (10 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. 

• Overbank deposits--This association dominantly consists of laminated to massive 
silt, silty fme-gained sand, and paleosols containing variable amounts of 
pedogenic calcium carbonate. Overbank deposits occur as thin lenticular 
interbeds ( <0.5 m to 2 m, < 1.6 ft to 6 ft) in the fluvial gravel and fluvial sand 
associations and as thick (up to 10 m, 33 ft) laterally continuous sequences. 
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These sediments record deposition in a floodplain under proximal levee to more 
distal floodplain conditions. 

Lacustrine deposits--Plane laminated to massive clay with thin silt and silty sand 
interbeds displaying some soft-sediment deformation characterize this association. 
Coarsening upwards packages less than 1 m (3.3 ft) to 10 m (33 ft) thick are 
common in the association. Strata comprising the association were deposited in a 
lake under standing water to deltaic conditions. 

Alluvial fan--Massive to crudely stratified, weathered to unweathered basaltic 
detritus dominates this association. These basaltic deposits generally are found 
around the periphery of the basin. This association was deposited largely by 
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 (also 
called FSA, FSB, FSC, FSD and FSE [Lindsey and Gaylord 1989; Lindsey et al. 1991]) 
(Figure 3-13), are separated by intervals containing deposits typical of the overbank and 
lacustrine facies associations. The lowermost of the fine-grained sequences, overlying unit 
A, is designated the lower mud sequence. The uppermost gravel unit, unit E, grades 
upwards into interbedded fluvial sand and overbank deposits. These sands and overbank 
deposits are overlain by lacustrine-_dominated strata. 

Pluvial gravel units A and E correspond to the lower basal and middle Ringold units 
respectively as defined by DOE (1988b). Gravel units B, C, and D do not correlate to any 
previously defined units (Lindsey et al. 1991). The lower mud sequence corresponds to the 
upper basal and lower units as defined by DOE (1988b). The upper basal and lower units 
are not differentiated. The sequence of fluvial sands, overbank deposits, and lacustrine 
sediments overlying unit E corresponds to the upper unit as seen along the White Bluffs in 
the eastern Pasco Basin. This essentially is the same usage as originally proposed by 
Newcomb (1958) and Myers et al. (1979) . 

3.4.2.4 Plio-Pleistocene Unit. Unconformably overlying the Ringold Formation in the 
western Cold Creek syncline in the vicinity of 200 West Area (Figures 3-11, 3-12, and 3-13) 
is the laterally discontinuous Plio-Pleistocene unit (DOE 1988b). The unit is up to 25 m (82 
ft) thick and divided into two facies: (1) sidestream alluvium and (2) calcic paleosol (Stage 
m and Stage IV) DOE 1988b). The calcic paleosol facies consists of massive calcium 
carbonate-cemented silt, sand, and gravel (caliche), to interbedded caliche-rich and caliche
poor silts and sands. The basaltic detritus facies consists of weathered and unweathered 
basaltic gravels deposited as locally derived slope wash, colluvium, and sidestream alluvium. 
Where the unit occurs, it unconformably overlies the Ringold Formation. The Plio-
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1 Pleistocene unit appears to be correlative to other sidestream alluvial and pedogenic deposits 
2 found near the base of the ridges bounding the Pasco Basin on the north, west, and south. 
3 These sidestream alluvial and pedogenic deposits are inferred to have a late Pliocene to early 
4 Pleistocene age on the basis of stratigraphic position and magnetic polarity of interfingering 
5 loess units. 
6 
7 3.4.2.5 Pre-Missoula Gravels. Quartzose to gneissic clast-supported pebble to cobble 
8 gravel with a quartzo-feldspathic sand matrix underlies the Hanford formation in the east-
9 central Cold Creek syncline and at the east end of Gable Mountain anticline east and south of 

10 the 200 East Area (Figures 3-11, 3-12, and 3-13). These gravels, called the pre-Missoula 
11 gravels (PSPL 1982), are up to 25 m (82 ft) thick, contain less basalt than underlying 
12 Ringold gravels and overlying Hanford deposits, have a distinctive white or bleached color, 
13 and sharply truncate underlying strata. The nature of the contact between the pre-Missoula 
14 gravels and the overlying Hanford formation is not clear. In addition, it is unclear whether 

o 15 the pre-Missoula gravels overlie or interfinger with the early "Palouse" soil and Plio-
16 Pleistocene unit. Magnetic polarity data indicates the unit is no younger than early 

"- 17 Pleistocene in age(> 1 Ma) (Baker et al. 1991). 
18 
19 3.4.2.6 Early "Palouse" Soil. The early "Palouse" soil consists of up to 20 m (66 ft) of 
20 massive, brown yellow, and compact, loess-like silt and minor fine-grained sand (Tallman et 
21 al. 1979, 1981; DOE 1988b). These deposits overlie the Plio-Pleistocene unit in the western 

· 22 Cold Creek syncline around the 200 West Area (Figures 3-11, 3-12, and 3-13). The unit is 
23 differentiated from overlying graded rhythmites (Hanford formation) by greater calcium 

.. 4 carbonate content, massive structure in core, and high natural gamma response in 
_ 25 · geophysical logs (DOE 1988b). This natural gamma response is due to the inherent 
. 26 stratigraphic properties of the unit, rather than from the effects of radionuclide 

.. 7 contamination. The upper contact of the unit is poorly defined, and it may grade up-section 
0'28 into the lower part of the Hanford formation. Based on a predominantly reversed polarity 

29 the unit is inferred to be early Pleistocene in age (Baker et al. 1991). 
30 
31 3.4.2.7 Hanford Formation. The Hanford formation consists of pebble to boulder gravel, 
32 fine- to coarse-grained sand, and silt (Baker et al. 1991). These deposits are divided into 
33 three facies: (1) gravel-dominated, (2) sand-dominated, and (3) silt-dominated. These facies 
34 are referred to as coarse-grained deposits, plane-laminated sand facies, and rhythmite facies, 
35 respectively, in Baker et al. (1991). The silt-dominated deposits also are referred to as the 
36 "Touchet Beds" or slackwater deposits, while the gravel-dominated facies are generally 
37 referred to as the Pasco Gravels. The Hanford formation is thickest in the Cold Creek bar in 
38 the vicinity of 200 West and 200 East Areas where it is up to 107 m (350 ft) thick (Figures 
39 3-11, 3-12, and 3-13). The Hanford formation was deposited by cataclysmic flood waters 
40 that drained out of glacial Lake Missoula (Fecht et al. 1987; DOE 1988b; and Baker et al. 
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1991). Hanford deposits are absent on ridges above approximately 385 m (1,263 ft) above 
sea level. The following sections describe the three Hanford formation facies. 

In addition to the three Hanford formation facies, elastic dikes (Black 1980) also are 
commonly found in the Hanford formation. These dikes, while common in the Hanford 
formation, also are found locally in other sedimentary units in the Pasco Basin. Clastic 
dikes, whether in the Hanford formation or other sedimentary units, are structures that 
generally cross-cut bedding, although they do locally parallel bedding. The dikes generally 
consist of alternating vertical to subvertical layers (millimeters to centimeters thick) of silt, 
sand, and granules. Where the dikes intersect the ground surface, a feature known as 
patterned ground can be observed (Lindsey et al. 1992). 

3.4.2. 7 .1 Pasco Gravels. The Pasco Gravels consist of two facies, a gravel
dominated and sand-dominated facies. The gravel-dominated facies is dominated by coarse
grained basaltic sand and granule to boulder gravel. These deposits display massive bedding, 
plane to low-angle bedding, and large-scale planar cross-bedding in outcrop, while the 
gravels generally are matrix-poor and display an open-framework texture. Lenticular sand 
and silt beds are intercalated throughout the facies. Gravel clasts in the facies generally are 
dominated by basalt (50 to 80%). Other clast types include Ringold and Plio-Pleistocene rip
ups, granite, quartzite, and gneiss. The relative proportion of gniessic and granitic clasts in 
Hanford gravels. versus Ringold gravels generally is higher (up to 20% as compared to less 
than 5%). Sands in this facies usually are very basaltic (up to 90%), especially in the 
granule size range. Locally Ringold and Plio-Pleistocene rip-up clasts dominate the facies 
comprising up to 75 % of the deposit. The gravel facies dominates the Hanford formation in 
the 100 Areas north of Gable Mountain, the northern part of 200 F.ast 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 
channel ways. 

The sand-dominated facies consists of fine-grained to coarse-grained sand and granular 
sand displaying plane lamination and bedding and less commonly plane cross-bedding in 
outcrop. These sands may contain small pebbles and rip-up clasts in addition to pebble
gravel interbeds and silty interbeds less than 1 m (3.3 ft) thick. The silt content of these 
sands is variable, but where it is low, an open framework texture is common. These sands 
are typically very basaltic, commonly being referred to as black, gray, or salt and pepper 
sands. This facies is most common in the central Cold Creek syncline, in the central to 
southern parts of the 200 F.ast and 200 West Areas, and in the vicinity of the WPPSS 
facilities. The sand-dominated facies was deposited in channelways as flow power waned 
and adjacent to main flood channelways as water in the channelways spilled out of them, 
losing their competence. The facies is transitional between gravel-dominated facies and silt
dominated facies. 
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3.4.2.7.2 Touchet Beds. The Touchet Beds consists of a silt-dominated facies. The 
silt-dominated facies consists of thinly bedded, plane-laminated and ripple cross-laminated silt 
and fine- to coarse-grained sand that commonly display normally graded rhythmites similar to 
Bouma sequences, a few centimeters to several tens of centimeters thick in outcrop (Myers et 
al. 1979; DOE 1988b); Baker et al. 1991). The facies dominates the Hanford formation 
throughout the central, southern, and western Cold Creek syncline within and south of 200 
East and West Areas. These sediments were deposited under slackwater conditions and in 
backflood~ areas (DOE 1988b). 

3.4.2.8 Surficial Deposits. Surficial deposits consist of silt, sand, and gravel that form a 
thin ( < 10 m, 33 ft) veneer across much of the Hanford Site. These sediments were 
deposited by a mix of eolian and alluvial processes. 

3.4.3 200 East Area and PUREX Plant Aggregate Area Geology 

variati:e e~0~1ii~~~~::ac:t ~=~t~h~ ~~u~~c~?~i!~~-·li. 
seetiefts tii.settss notable stratigraphic characteristics, sed:imeBt thickness variations, g :: ffi,¢. 
~&il.iillffim~l.mffi::9i!:1~:::~ffl.\ffi~ dip tfeBds, and other featttres stteh ftS ftfe&S where 
fum&tteBs·itre "imowe of· su~tett to .. be abseBt. Also, s$tratigraphic variations pertinent to 
the PUREX Plant Aggregate Area are iclefttified whefe applicable, and are presented in the 
overall context of stratigraphic trends· throughout the 200 East Area. The foHewiBg seetiefts 
are based 0ft L~dsey et al. (1992) and a re¥iew of boring legs from wells ill the PUREX 

· Plaflt Aggregate Area (ChamBCSS et al. 1992). 

Geologic cross-sections depicting the mBfflll stratigmphy ftftd the relatPte thiekftess 
of basalt and sedimentary units within and near the PUREX Plant Aggregate Area are 
presented on Figures 3-14 through 3-18. Figure 3-14 illustrates the cross-sections locations. 
A legend for symbols used on the cross-sections is provided on Figure 3-15. The cross
sections are based on geologic information from wells shown on the figures, as interpreted in 
Lindsey et al. (1992). To develop these stratigraphic interpretations, logs for all the wells in 
the PUREX Plant Aggregate Area were reviewed and a selection was made of the most 
relevant to the PUREX Plant miDI~- The cross sections depict subsurface 
geology in the PUREX Plant Aggregate-·Area. For each cross-section, locations of PUREX 
Plant Aggregate Area waste management units are identified for reference. Figures 3-19 
through 3-31 present structure maps of the top of the sedimentary units, and isopach maps 
illustrating the thickness of each unit in the 200 East Area and PUREX Plant Aggregate 
Area. The structure and isopach maps are included from Lindsey et al. (1992). Plate 1 
should be consulted to identify locations of PUREX Plant Aggregate Area buildings and 
waste management units referenced in the text. 
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~- ~-~ -~~ -~ -~---- ~•~p~~~~ - ~'>.':1.~~~--:tlasalt. !li::l!IIIIR!ilil:Il• !IIefalti!~ 
l!mlfijif::R~f:::iilooffliiffil The tlf:}l}effflOSt b&se.lt ttftit beneath most of the 200 East 
Aggregate Area} is the Blephftllt Mottetaift Member of the Saddle M~ottetaifls Basalt. At one 
location north of the 200 East Area, the Elephant Mountain Member is absent due to erosion 
by cataclysmic flooding, and the uppermost basalt encountered is the Pomona Member. 
Where the Elephant Mountain Member is absent the Rattlesnake Ridge Interbed, the 
sedimentary unit that commonly separates the Elephant Mountain and Pomona Members, is 
in direct contact with overlying suprabasalt sediments. 

3.4.3.2 Ellensburg Formation. The Rattlesnake Ridge Interbed of the Ellensburg 
Formation is found beneath the entire 200 East Area (Reidel and Fecht 1981). Mapping on 
Gable Mountain indicates it is absent at many localities on this structural high (Fee ht 1978). 
Three units comprise the Rattlesnake Ridge interbed; (1) a lower clay or tuffaceous 
sandstone, (2) a middle, micaceous-arkosic and/or tuffaceous sandstone, and (3) an upper, 
tuffaceous siltstone or sandstone. In the 200 Area East, the unit thickens from 6 m (20 ft) in 
the north to approximately 24 m (79 ft) in the south. The upper contact of the interbed with 
the overlying Elephant Mountain Member generally is baked from contact with the Elephant 
Mountain Basalt (Fee ht 1978). 

3.4.3.3 Ringold Formation. Within the 200 East Area, the Ringold Formation includes the 
fluvial gravels of unit A, the paleosol and lacustrine muds of the lower mud sequence, the 
fluvial gravels of unit E, and the sand and minor muds of the upper unit. These strata are 
found throughout the southern two-thirds of the 200 East Area where it disconformably 
overlies basalt. The Ringold Formation is absent from the north-central part of the area 
where sediment of the overlying Hanford formation directly overlie basalt or sedimentary 
interbeds in the basalt. Ringold units B, C, and Dare not found in the immediate vicinity of 
the 200 East Area. 

The lowest Ringold unit in the 200 East Area, the fluvial gravels of unit A, thicken and 
dip to the south and southwest towards the axis of the Cold Creek syncline. Unit A 
generally pinches out in the central part of the area against structural highs in the underlying 
basalt. Thin, lenticular occurrences of unit A are found locally in the area between the 
northeast 200 East Area and Gable Mountain. Most of the Ringold gravels encountered in 
the central part of the 200 East Area probably belong to unit A (Lindsey et al. 1992). The 
top of the unit is a relatively flat surface that dips to the south into the Cold Creek syncline. 
Intercalated lenticular sand and silt of the fluvial sand overbank facies associations are found 
locally in the middle part of the unit in the southeastern part of the area. In the PUREX 
Plant Aggregate Area, the Ringold unit A is present throughout the area except in the 
northern portion near the 218-E-12B Burial Ground (Figures 3-19 and 3-20). 
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The overbank and lacustrine deposits of the lower mud sequence thicken and dip to the 
south and southwest in a manner similar to the Ringold unit A gravels. However, unlike unit 
A, the line along which the lower mud sequences pinches out is very irregular. In the area 
between the 200 East Area and Gable Mountain the lower mud sequence can be found 
directly overlying the Elephant Mountain basalt at a number of locations where unit A is 
absent. Within the central part of the 200 East Area the lower mud sequence is largely 
absent. The nature of the pinchout of the lower mud sequence varies from location to 
location. At some locations it pinches out against uplifted basalt while at other locations the 
sequence is truncated by overlying deposits (either Ringold gravel unit E or Hanford 
gravels). In the area between Gable Mountain and the 200 East Area and in the vicinity of 
the B Pond complex, the lower mud sequence forms the uppermost part of the Ringold 
Formation and is overlain by the Hanford formation. Throughout the rest of the 200 East 
Area the lower mud sequence is overlain by the gravels of Ringold unit E. In regard to the 
PUREX Plant Aggregate Area, the lower mud sequence is thickest in the GTF near the 216-
A-30 Crib where the sequence reaches a thickness of approximately 15.2 m (50 ft). The 
lower mud sequence is absent just north of the southern comer of the 241-C Tank Farm 
(Figures 3-21 and 3-22). 

Ringold unit H thickens to the south and southwest in the 200 East Area. Like the 
lower mud sequence, the line along which unit E pinches out is very irregular. In the 200 
East Area, unit E is largely restricted to the southwest comer of the area and the GTF. It is 
absent in the B Pond area, the central and northern part of the area, and from the area 
between 200 East and Gable Mountain. Based on the stratigraphic relationships shown in 
Figure 3-12, most of the Ringold gravels encountered beneath the central part of the 200 East 
Area are part of gravel unit A and not gravel unit E. Ringold unit E dominantly consists of 
fluvial gravels. Strata typical of the fluvial sand and overbank facies associations may be 
encountered locally. However, predicting where intercalated lithologies will occur is very 
difficult. In the PUREX Plant Aggregate Area, the Ringold unit E is not present north of the 
241-AX Tank Farm. The Ringold Unit Eis found throughout the southern part of the 
PUREX Plant Aggregate Area and is thickest (34 m, 105 ft) near the 216-A-36B Crib 
(Figures 3-23, 3-24, and 3-25). 

3.4.3.4 Plio-Pleistocene Unit and Early "Palouse" Soil. The Plio-Pleistocene unit and 
early "Palouse" soil are not found within or near the 200 East Area or the PUREX Plant 
Aggregate Area. They are encountered only near the eastern boundary of the 200 West Area 
approximately 5 km (3 mi) from the 200 East Area. 

3.4.3.5 Hanford Formation. As discussed in the regional geology section, the cataclysmic 
flood deposits of the Hanford formation are divided into three facies: 1) gravel-dominated, 
2) sand-dominated, and 3) the silt-dominated facies. Typical lithologic successions consist of 
fining upwards packages, major fine-grained intervals, and laterally persistent coarse-grained 
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sequences. Mineralogic and geochemical data were not used in differentiating units because 
of the lack of a comprehensive mineralogic and geochemical data set. Studying the 
distribution of these facies types and identifying similarities in lithologic succession from 
borehole to borehole across the 200 East Area indicates the Hanford formation can be 
divided into three stratigraphic sequences. These sequences are designated the: (1) lower 
gravel, (2) sand, and (3) upper gravel. However, because of the variability of Hanford 
deposits, contacts between the sequences can be difficult to identify. 

The sequences are composed mostly of the gravel-dominated and sand-dominated 
facies. The silt-dominated facies is relatively rare except in the southern part of the 200 East 
Area. Two of the sequences are dominated by deposits typical of the gravel-dominated facies 
and they are designated the upper and lower gravel sequences. The third sequence consists 
of deposits of the sand-dominated facies with lesser intercalated occurrences from both the 
gravel-dominated and silt-dominated facies. This sequence, designated the sandy sequence, 
generally is situated between the upper and lower gravel sequences. 

The lower gravel sequence is dominated by deposits typical of the gravel-dominated 
facies. Local intercalated intervals of the sand-dominated facies are also found. The lower 
gravel sequence ranges form Oto 41 m (0 to 133 ft) thick and is found throughout most of 
the 200 East Area. In the northern portion of the PUREX Plant Aggregate Area the lower 
gravel sequence is not differentiated from the upper gravel sequence due to the absence of 
the sandy sequence which is used to distinguish the two gravel sequences from one another. 
The contact between. the lower coarse sequence and the overlying sandy sequence is placed at 
the top of the first thiclc ( > 6 m, > 20 ft) gravel interval encountered below the sand
dominated strata of the sandy sequence. In the PUREX Plant Aggregate Area the lower 
gravel sequence is thickest near the northeastern border near the 218-E-12B Burial Ground. 
In the center of the PUREX Plant Aggregate Area, near the 202-A Building and the 241-C 
Tank Farm, the lower gravel sequence is absent (Figures 3-26 and 3-27). 

The sandy sequence consists of a heterogenous mix of sands typical of the sand
dominated facies. Deposits of the silt-dominated facies are present, but less abundant. The 
sandy sequence ranges from 0 to 84 m (0 to 275 ft) thick. This sequence is dominated by 
the sand-dominated facies in the north, and the silt-dominated facies becomes more common 
towards the south. Gravels, occurring as single clasts and as interbeds are common in the 
sandy sequence, especially towards the north. The sandy sequence probably contains the 
greatest concentration of elastic dikes and it is laterally equivalent with lower fine sequence 
in the 200 West Area (Lindsey et al. 1991). Where the sandy sequence pinches out it 
commonly interfingers with gravels of the overlying and underlying gravel sequences. 
Where this occurs the contact separating the sandy sequence from the other intervals is 
difficult to place. The sandy sequence is differentiated from the gravelly strata of the upper 
and lower gravel sequences on the basis of sand content. The base of the sandy sequence is 
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placed at the top of the highest gravelly interval and underlies sand-dominated strata. The 
top of the sequence is placed at the top of the highest thick, sand-dominated interval. In the 
PUREX Plant Aggregate Area, the thickness of the sequence ranges from 14 m (44 ft) near 
the northeast corner to 87 m (265 ft) near the 202-A Building (Figures 3-28 and 3-29). 

The third Hanford formation stratigraphic sequence consists of gravel-dominated strata 
referred to as the upper gravel sequence. This sequence is dominated by deposits typical of 
the gravel-dominated facies. Lesser occurrences of the sand-dominated facies are 
encountered locally. The sequence thins from as much as 55 m (180 ft) in the north to zero 
near the southern border of the 200 East Area. In addition, at one location, northwest of the 
200 East Area, the sequence thins more than surrounding localities and at another location, 
in the central part of the 200 East Area, the unit is completely absent. Where the upper 
gravel sequence is thickest, in the north, it is found to form an elongated northwest to 
southeast oriented body. The upper gravel and lower gravel sequences are not differentiated 
in this area where the intervening sandy sequence is absent. In the PUREX Plant Aggregate 
Area the thickness of the upper gravel sequence ranges from approximately 8 m (25 ft) near 
the 216-A-45 Crib to 32 m (98 ft) in the northeast corner near the 218-E-12B Burial Ground 
(Figures 3-30 and 3-31). 

3.4.3.6 Holoeene Surficial Deposits. Holoeeae &ge s~urficial deposits in the 200 East Area 
are dominated by very fine- to medium-grained to occasionally silty eolian sheet sands . 
These deposits have been removed from much of the area by construction activities. Where 
the eolian sands are found they tend to consist of thin sheets ( < 3 m, 10 ft) that cover the 
ground. Longitudinal (southwest to northeast trending) dunes are well developed in the 
southern part of the 200 East Area. The Holocene-age surficial deposits are not 
differentiated on cross-sections and maps because they are relatively thin and because of the 
lack of definition on so many of the borehole geologic logs available for the 200 East Area 
and the PUREX Plant Aggregate Area. 

3.5 HYDROGEOWGY 

Regional hydrogeology and hydrogeology of the 200 East Area are summarized in the 
following sections. Where sufficient data exists, interpretations of the hydrogeology beneath 
the PUREX Plant Aggregate Area are presented. The information presented in these sections 
is principally taken from the standardized text (Delaney et al. 1991) provided by 
Westinghouse Hanford for this purpose. 
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l 3.5.1 Regional Hydrogeology 
2 
3 The hydrogeology of the Pasco Basin is characterized by a multiaquifer system that 
4 consists of four hydrogeological units that correspond to the upper three formations of the 
5 Columbia River Basalt Group (Grande Ronde Basalt, Wanapum Basalt, and Saddle 
6 Mountains Basalt) and the suprabasalt sediments. The basalt aquifers consist of the tholeiitic 
7 flood basalts of the Columbia River· Basalt Group and relatively minor amounts of 
8 intercalated fluvial and volcaniclastic sediments of the Ellensburg Formation. Con.fined 
9 zones in the basalt aquifers are present in the sedimentary interbeds and/ or interflow zones 
10 that occur between dense basalt flows. The main water-bearing portions of the interflow 
11 zones are networks of interconnecting vesicles and fractures of the flow tops and flow 
12 bottoms (DOE 1988b). The suprabasalt sediment or uppermost aquifer system consists of 
1 fluvial, lacustrine, and glaciofluvial sediments. This aquifer is regionally unconfined and is 
14 contained largely within the Ringold Formation and Hanford formation. The position of the 
1 water table in the southwest Pasco Basin is generally within the Ringold fluvial gravels of 
1~ unit E. In the northern and eastern Pasco Basin the water table is generally within the 
17 Hanford formation. Table 3-1 presents hydraulic parameters for various water-bearing 
1 geologic units at the Hanford Site. 
1 
20 Local recharge to the shallow basalt aquifers results from infiltration of precipitation 
21 and runoff along the margins of the Pasco Basin, and in areas of artificial recharge where a 
2 downward gradient from the unconfined aquifer systems to the uppermost confined basalt 
23 aquifer may occur. Regional recharge of the deep basalt aquifers is inferred to result from 
24 interbasin groundwater movement originating northeast and northwest of the Pasco Basin in 
25- areas where the Wanapum and Grande Ronde Basalts crop out extensively (DOE 1988b). 
26 Groundwater discharge from shallow basalt aquifers is probably to the overlying aquifers and 
27 to the Columbia River. The discharge area(s) for the deeper groundwater system is 
2 . uncertain, but flow is inferred to be generally southeastward with discharge thought to be 
29 south of the Hanford Site (DOE 1988b). 
30 
31 Erosional "windows" through dense basalt flow interiors allow direct interconnection 
32 between the uppermost aquifer systems and underlying confined basalt aquifers. Graham et 
33 al. (1984) reported that some contamination was present in the uppermost confined aquifer 
34 (Rattlesnake Ridge interbed) south and east of Gable Mountain Pond. Graham et al. (1984) 
35 evaluated the hydrologic relationships between the Rattlesnake Ridge interbed aquifer and the 
36 unconfined aquifer in this area and delineated a potential area of intercommunication beneath 
37 the northeast portion of the 200 East Area. 
38 
39 The base of the uppermost aquifer system is defined as the top of the uppermost basalt 
40 flow. However, fine-grained overbank: and lacustrine deposits in the Ringold Formation 
41 locally form confining layers for Ringold fluvial gravels underlying unit E. The uppermost 
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aquifer system is bounded laterally by anticlinal basalt ridges and is approximately 152 m 
(500 ft) thick near the center of the Pasco Basin. 

Sources of natural recharge to the uppermost aquifer system are rainfall and runoff 
from the higher bordering elevations, water infiltrating from small ephemeral streams, and 
river water along influent reaches of the Yakima and Columbia Rivers. The movement of 
precipitation through the unsaturated (vadose) zone has been studied at several locations on 
the Hanford Site (Gee 1987; Routson and Johnson 1990; Rockhold et al. 1990). Conclusions 
from these studies vary. Gee (1987) and Routson and Johnson (1990) conclude that no 
downward percolation of precipitation occurs on the 200 Areas Plateau where the sediments 
are layered and vary in texture, and that all moisture penetrating the soil is removed by 
evapotranspiration. These two studies analyzed data collected over a period of 12 and 14 
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 reference to 
the 200 Areas. 

3.5.2.1 Hydrostratigraphy. The hydrostratigraphic units of concern in the 200 Areas are 
(1) the Rattlesnake Ridge interbed (confined water-bearing zone), (2) the Elephant Mountain 
Basalt Member (confining horizon), (3) the Ringold Formation (unconfined and confmed 
water-bearing zones and lower part of the vadose zone), (4) the Plio-Pleistocene unit and 
early "Palouse" soil (primary vadose zone perching horizons and/or perched groundwater 
zones) and (5) the Hanford formation (vadose zone) (Figure 3-32). The Plio-Pleistocene unit 
and early "Palouse" soil are only encountered in the 200 West Area. Strata below the 
Rattlesnake Ridge interbed are not discussed because the more significant water-bearing 
intervals, relating to environmental issues, are primarily closer to ground surface. The 
hydrogeologic designations for the 200 Areas were determined by examination of borehole 
logs and integration of these data with stratigraphic correlations from existing reports. 

3.5.2.1.1 Vadose Zone. The vadose zone beneath the 200 Areas ranges from 
approximately 55 m (180 ft) beneath the former U Pond to approximately 104 m (340 ft) 
west of the 200 F.ast Area (Last et al. 1989). Sediments in the vadose zone consist of the 
(1) fluvial gravel of Ringold unit E, (2) the upper unit of the Ringold Formation, (3) Plio
Pleistocene unit, (4) early "Palouse" soil, and (5) Hanford formation. Only the Hanford 
formation is continuous throughout the vadose zone in the 200 Areas. The upper unit of the 
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Ringold Formation, the Plio-Pleistocene unit, and the early "Palouse" soil only occur in the 
200 West Area. In the 200 East Area the Plio-Pleistocene and early "Palouse" soil are 
absent. The unconfined aquifer water table (discussed in Section 3.5.2.1.3) lies within the 
Ringold unit E and the Hanford formation. 

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 provisions that the soil hydraulic conductivity 
becomes a function of the water content of the soil and the driving force is predominantly 
differences in moisture level. The moisture flux, q, in cm/ s in one direction is then 
described by a modified form of Darcy's law commonly referred to as Richards' Equation 
(Hillel 1971) as follows: 

q = K(O) x ocp/08 x 08/ox (Richards' Equation) 

where 

• K(O) is the water-content-dependent unsaturated hydraulic conductivity in cm/s 

• ocp/08 is the slope of the soil-moisture retention curve cp(O) at a particular 
volumetric moisture content 8 (a soil-moisture retention curve plots volumetric 
moisture content observed in the ·field or laboratory against suction values for a 
particular soil, see Figure 3-33 from Gee and Heller (1985) for an example) 

• 08/ 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 
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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 that predict the conductivity from measured soil moisture retention data 
(Van Genuchten et al. 1991). 

Thirty-five soil samples from the 200 West Area have had moisture retention data 
measured. These samples were collected from Wells 299-Wl8-21, 299-W15-16, 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 grounds (Connelly et al. 1992). For each of these samples 
saturated hydraulic conductivity was measured in the laboratory. Van Genuchten's computer 
program RETC was then used to develop wetting and drying curves for the Hanford, early 
"Palouse" soil, Plio-Pleistocene, upper Ringold, and Ringold gravel lithologic units. An 
example of the wetting and drying curves, and corresponding grain size distributions, is 
provided on Figure 3-33. 

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 waste management unit the detailed layering of the 
lithologic units should be considered. For waste management units 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 3-2 summarizes data identified for this 
study by stratigraphic unit. Rockhold et al. (1988) presents a number of moisture retention 
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characteristic curves and plots of hydraulic conductivity versus moisture content for various 
Hanford soils. For the Hanford formation, vadose zone hydraulic conductivity values at 
saturation range from 104 to 10-2 emfs. 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 
contaminant plume movement near a prototype single-shell tank was evaluated using a 
numerical computer code. Smoot et 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 that 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. The same authors also used the PORFL0-3 computer 
code to simulate 106Ru and 137 Cs movement through the unsaturated zone. 

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 ap~roaching the water table after 10 years of simulated precipitation infiltration. 
The simulated 1 7 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 low soil absorption coefficients used. 

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 ten. 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. 

Another facet of moisture migration in the vadose zone is moisture retention above the 
water table. Largely because of capillary forces, some portion of the moisture percolating 
down from the ground surface to the unconfined aquifer will be held against gravity in soil 
pore space. Finer-grained soils retain more water (against the force of gravity) on a 
volumetric basis than coarse-grained soils (Hillel 1971). Because unsaturated hydraulic 
conductivity increases with increasing moisture content, finer-grained soils may be more 
permeable than coarse-grained soils at the same water content. Also, because the moisture 
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retention curve for coarse-grained soils is generally quite steep (Smoot et al. 1989), the 
permeability contrast between fine-grained and coarse-grained soils at the same water content 
can be substantial. The occurrence of interbedded fine-grained and coarse-grained soils may 
result in the formation of "capillary barriers" and can in tum lead to the formation of 
perched water zones . . General conditions leading to the formation of perched water zones at 
the Hanford Site are discussed in Section 3.5.2.1.2. The potential for perched water zones 
in the PUREX Plant Aggregate Area is discussed in Section 3.5.3.1.2. 

3.5.2.1.2 Perched Water Zones. Moisture moving downward through the vadose 
zone may accumulate on top of highly cemented horizons and may accumulate above the 
contact between a fine-grained horizon and an underlying coarse-grained horizon as a result 
of the "capillary barrier" effect. If sufficient moisture accumulates, the soil pore space in 
these perching zones may become saturated. In this case, the capillary pressure within the 
horizon may locally exceed atmospheric pressure, i.e., saturated conditions may develop. 
Additional input of downward percolating moisture to this horizon may lead to a hydraulic 
head buildup above the top of the horizon. Consequently, a monitoring well screened within 
or above this horizon would be observed to contain free water. 

The lateral extent and composition of the Plio-Pleistocene and early "Palouse" soil units 
may provide conditions amenable to the formation of perched water zones in the vadose zone 
above the unconfined aquifer. The calcrete facies of the Plio-Pleistocene unit, consisting of 
calcium-carbonate-cemented silt, sand, and gravel, is a potential perching horizon due to its 
likely low hydraulic conductivity. However, the Plio-Pleistocene unit is typically fractured 
and may have erosional scours in some areas, potentially allowing deeper infiltration of 
groundwater, a factor which may limit the lateral extent of accumulated perched 
groundwater. The early "Palouse" soil horizon, consisting of compact, loess-like silt and 
minor fine-grained sand, is also a likely candidate for accumulating moisture percolating 
downward through the sand and gravel-dominated Hanford formation. As discussed earlier, 
the Plio-Pleistocene unit and the early "Palouse" soil do not occur in the 200 F.ast Area. 
Therefore, the potential for perched water occurring in the PUREX Plant Aggregate Area is 
low. 

3.5.2.1.3 Unconflned Aquifer. The uppermost aquifer system in the 200 Areas 
occurs primarily within the sediments of the Ringold Formation and Hanford formation. In 
the 200 West Area the upper aquifer is contained within the Ringold Formation and displays 
unconfined to locally confined or semiconfined conditions. In the 200 F.ast Area the upper 
aquifer occurs in the Ringold Formation and Hanford formation. The depth to groundwater 
in the upper aquifer underlying the 200 Areas ranges from approximately 60 m (197 ft) 
beneath the former 216-U-10 Pond in the 200 West Area to approximately 105 m (340 ft) 
west of the 200 F.ast Area to approximately 103 m (313 ft) near the 202-A Building in the 
200 F.ast Area. The saturated thickness of the unconfined aquifer ranges from approximately 
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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 located above the water table in that area. 

The upper part of the uppermost aquifer in the 200 East Area consists of a generally 
unconfined water-bearing zone within the Ringold unit E. In the northern part of the 
PUREX Plant Aggregate Area the Ringold Formation has been eroded and the water-bearing 
zone is found within the Hanford formation. The lower part of the uppermost aquifer 
consists of confined to semi-confined water-bearing zone within the gravelly sediments of 
Ringold unit A. The Ringold unit A is generally confined by fine-grained sediments of the 
lower mud sequence. 

Due to its importance with respect to contaminant transport, the unconfined aquifer is 
generally the most characterized hydrologic unit beneath the Hanford Site. A number of 
observation wells have been installed and monitored in the unconfined aquifer. Additionally, 
in situ aquifer tests have been conducted in a number of the unconfined aquifer monitoring 
wells. Results of these in situ tests vary greatly depending on the following: 

• Horizontal position/location between areas across the Hanford Site and even 
smaller areas (such as across portions of the 200 Areas) 

• Depth, even within a single hydrostratigraphic unit 

• Analytical methods for estimating hydraulic conductivity. 

Details regarding this aquifer system can be found in the 200 East 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. Considerable debate exists as to whether any 
recharge to groundwater occurs from precipitation falling on broad areas of the 200 Areas 
Plateau. 

Natural precipitation infiltration at or near waste management units or unplanned 
releases may provide a driving force for the mobilization of contaminants previously 
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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 O to 10 cm/yr (0 to 4 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 
modeling analysis (Smoot et al. 1989) indicated that 68 to 86% of the 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 3-34. Additional data and 
information about possible models for unsaturated flow may be found in Brownell 
et al. (1975), and Rockhold et al. (1990). 

• Moisture contents have been obtained from a number of core-barrel samples in 
the 200 Areas (East and West) and varied from 1 to 18 % , with most in the range 
of 2 to 6 % (Last et al. 1989). The data appear to indicate zones of increased 
moisture content that could be interpreted as signs of moisture transport. 

• A lysimeter study reported by Routson and Johnson (1990) was conducted at a 
location 1.6 km south of the 200 F.ast Area. During much of the lysimeters' 13-
year study period between 1972 and 1985, the surface of the lysimeters were 
maintained unvegetated with herbicides. No information regarding the soil types . 
in the lysimeters was found. To a precision of± 0.2 cm, no downward moisture 
movement was observed in the instruments during periodic neutron-moisture 
measurements or as a conclusion of a final soil sample collection and moisture 
content analysis episode. 
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• 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, located just south and west of the 218-W-
3AE Burial Ground, approximately 6 km (3. 7 mi) west of the 200 F.ast Area, 
received soil containing 137 Cs 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 recharge (loss of soil moisture to 
evapotranspiration) had occurred during the 10-year burial period. 

Sparse Russian thistle was observed at the burial trench area in 1980. Rockhold 
et al. (1990) noted that 137Cs appears to strongly sorb to Hanford Site soils 
indicating that the absence of the radionuclide at depth below the burial trench 
may not support the conclusion that no downward moisture movement occurred. 

• A weighing lysimeter study reported by Rockhold et al. (1990) was conducted at 
a grassy plot approximately 5 km (3 mi) northwest of the 300 Area. The grass 
test site was located in a broad, shallow topographic depression approximately 
900 m (2,953 ft) wide, several hundred meters long, trending southwest. The 
area is covered with annual grasses ( cheatgrass and bluegrass). The upper 3. 5 m 
(11.5 ft) of the soil profile consists of slightly silty to silty sand (sandy loam) 
with an estimated saturated hydraulic conductivity of 9 x 10-3 cm/s. Rockhold et 
al. (1990) estimated that approximately 0.8 cm (0.3 in.) of downward moisture 
movement occurred between July 1987 and June 1988. This represents 
approximately 7 % of the total precipitation recorded in that area during that time 
period. 

• A gravel-covered lysimeter study discussed by Rockhold et al. (1990) was 
conducted at the 200 F.ast Area Lysimeter Site, approximately 1 km (1.6 mi) 
south of the 200 F.ast Area. Water contents below the 4.88 m (16 ft) depth in the 
closed-bottom lysimeter have not changed reasonably between 1972 and 1988, 
implying that significant recharge has not occurred. Data are insufficient to 
conclude whether the presence of a plant community on the lysimeter is the 
reason for the lack of water increase. 

The drainage (downward moisture movement) observed in these studies may represent 
potential recharge to deeper vadose zone soils and/or the underlying water table. 

3.5.2.3 Groundwater Flow. Groundwater flow north of Gable Mountain currently trends 
in a northeasterly direction as a result of mounding near reactors and flow through Gable 
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Gap. South of Gable Mountain, flow is interrupted locally by the groundwater mounds in 
the 200 Areas. There is also a component of groundwater flow to the north between Gable 
Mountain and Gable Butte from the 200 Areas. In the 200 East Area, groundwater 
elevations in June 1990 for the unconfined aquifer showed little variation and were generally 
around 133 m (405 ft) (Kasza et al. 1990). 

Temporary reversal of groundwater flow entering the Columbia River may occur 
during transient, high-river stages. This occurrence is known as bank storage. Correlations 
were made between groundwater level and river-stage fluctuations along a 81 km (50 mi) 
reach of the Columbia River adjacent to the Hanford Site by Newcomb and Brown (1961). 
They concluded that a 260 km2 (100 mi2) area within the Hanford Site was affected by bank 
storage. During a 45 day rise in river stage, it was estimated that water infiltrated at an 
average rate of 4,600,000 m3/day (3,700 acre-ft/day) versus 1,200,000 m3/day (1,000 acre
ft/day) during the 165 day recession period. Since this study was conducted, dam control on 
the Columbia River has reduced the magnitude of bank storage on the groundwater system. 

Natural groundwater inflow to the unconfined aquifer primarily occurs along the 
western boundary of the Hanford Site. Historically, much greater recharge occurred from a 
number of waste management units in the 200 Areas. Man-made recharge probably 
substantially exceeded natural precipitation recharge in these areas. The unconfined aquifer 
ultimately discharges to the Columbia River, either near the 100 Areas, north of the 200 
Areas through Gable Gap, or between the 100 Areas and the 300 Area, east of the 200 
Areas. The precise path is strongly dependent on the hydrologic conditions in the 200 East 
Area (Delaney et al. 1991). Generally, groundwater flow is from the west towards the east
southeast. Artificial recharge from the 216-B-3 Pond System in the neighboring B Plant 
Aggregate Area has produced a groundwater mound which has altered the hydraulic gradients 
and groundwater flow direction throughout the 200 East Area. The result of this flow 
convergence in the development of a large groundwater "saddle" beneath· the 200 East Area. 
The overall effect of the "saddle" is that groundwater flow is partitioned in two primary 
directions: north through the Gable Gap area and southeast towards Richland. Locally, 
within the 200 East Area groundwater, flow direction is difficult to determine and can be 
variable due to extremely low hydraulic gradient and effects of variable discharges to the 
216-B-3 Pond System. 

3.S.2.4 Historical Effects of Operations. Historical effluent disposal at the Hanford Site 
altered previously prevailing groundwater hydraulic gradients and flow directions. Before 
operations at the Hanford Site began in 1944, groundwater flow was generally toward the 
east, and the groundwater hydraulic gradient in the 200 East Area was on the order of 
0.0003 (Delaney et al. 1991). Prior to disposing liquid waste to the soil column in the 200 
(Separations) Areas, groundwater elevations in the 200 East Area may have been as much as 
18 m (55 ft) lower in 1944 than at present. As seen in Figure 3-35, a distinct groundwater 
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mound is still apparent east of the 200 East Area near the B Pond. The B Pond has caused I 
the groundwater flow direction to change to a northwest-southeast flow pattern. 

3.5.3 PUREX Plant Aggregate Area Hydrogeology 

This section presents additional hydrogeologic information identified with specific 
application to the PUREX Plant Aggregate Area. 

3.5.3.1 Hydrostratigraphy. As shown on Figure 3-36, the hydrostratigraphic units of 
concern beneath the PUREX Plant Aggregate Area are (1) the Rattlesnake Ridge interbed, 
(2) the Elephant Mountain Basalt Member, (3) the Ringold Formation units A and E, and 
{4) the Hanford formation . The hydrogeologic designations for the PUREX Plant Aggregate 
Area were determined by examination of borehole logs from Lindsey et al. (1992) and 
Chamness et al. (1992) and integration of these data with stratigraphic correlations from 
existing reports. For the purposes of the PUREX Plant AAMSR, this discussion will be 
limited to the vadose zone and possible perching horizons with the vadose zone underlying 
the aggregate area. Additional information on the aquifer systems can be found in the 200 
East Groundwater AAMSR.. 

2i0 3.5.3.1.1 Vadose Zone. The vadose zone beneath the PUREX Plant Aggregate Area 
22 ranges in thickness from about 104 m (317 ft) along the southern part of the eastern 
23 aggregate area boundary to 58 m (193 ft) in the vicinity of the 218-E-12B Burial Ground 
2 based on June 1990 givundwater elevation data (Kasza et al. 1990). The observed variation 
2i_ in vadose zone thickness is the result of variable surface topography and the variable 
26 elevation of the water table in the underlying unconfined aquifer. 
2N 
2 During the 1985 Grottt Treatmeftt Faeility (G~ baseline and site characterization 
29 study, several groundwater monitor wells were drilled (Swanson et al. 1988). The data 

. 30 collected from the drilling of these wells (299-E25-25, 299-E25-26, 299-E25-27 and 
31 299-E25-28) provided information pertaining to the vadose zone east of the PUREX Plant 
32 Aggregate Area. Similar data were collected, to the west from groundwater monitor wells 
33 adjacent to the 216-U-12 Crib and at the southwest boarder of the U Plant Aggregate Area 
34 (Goodwin 1990). Because of the nearly identical stratigraphy, it is probable the PUREX 
35 Plant Aggregate Area vadose zone is similar and it can be assumed that the collected data are 
36 correct for this study area. Analysis of the borehole samples collected from the GTF and 
37 U Plant indicate that soil moisture is normally between < 1 % to 27 % by weight. Of 105 
38 samples analyzed for moisture content from the U Plant Aggregate Area, 86 % were between 
39 1 % and 10% by weight. At the GTF, 126 samples were collected for soil moisture and 89% 
40 were between 1 % and 10 % by weight. It should be noted however, that both investigations 
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are in the vicinity of previously active cribs and/or ditches, and that it is likely there is some 
impact by the disposal of liquid waste on these moisture contents. 

3.5.3.1.2 Perched Water Zones. Unlike the 200 West Area, the likelihood of 
perched water occurring in the 200 East Area is low. In the 200 West Area perched water is 
found predominantly in the Plio-Pleistocene and the early "Palouse" soil. Those stratigraphic 
units are not present in the 200 East Area. However, because of the large quantity of liquid 

:c~~~~!:'~~ ;~:~a!!f~ llme:~::e~Wiit• ~~~~~~~raphy and ti 

3.5.3.2 Natural Groundwater Recharge. As discussed in Section 3.3.3, no natural surface 
water bodies exist within the PUREX Plant Aggregate Area. Therefore, the potential for 
natural groundwater recharge within the PUREX Plant Aggregate Area is limited to 
precipitation infiltration. No precipitation infiltration data were identified with specific 
reference to the PUREX 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 ,tili!i !!I Mffl:· 

As suggested in Section 3.5.2.2, precipitation infiltration rates probably vary with 
respect to location within the PUREX Plant Aggregate Area. Higher infiltration rates are 
expected in unvegetated areas or areas with shallow rooting plants~:. Highef iftfi:ltmtioft mtes imi..iii:itt,. in areas with gravelly soils exposed at the surface~!illi: l !iill::::lffll:::• , 
3.5.3.3 Groundwater Flow Beneath the PUREX Plant Aggregate Area. Within the 
PUREX Plant Aggregate Area, groundwater flow is generally toward the west, based on 
December 1990 Hanford wells groundwater elevation data (Kasza et al. 1990) (Figure 3-35). 
Flow is generally away from the groundwater mound located below the B Pond just east of 
the PUREX Plant Aggregate Area. A review of groundwater maps of the unconfined aquifer 
(Kasza et al. 1990) indicates relatively steep decreases in groundwater elevations directly 
west of the mound and a very gradual elevation decrease to the west across the PUREX Plant 
Aggregate Area. 

3.5.3.4 Historical Effects of Operations. Artificial recharge from waste management 
facilities within the 200 East Area has caused significant changes to the water levels of the 
unconfined aquifer since operations began in 1943. Historically, the majority (greater than 
90 % ) of wastewater discharged from the 200 East Area has been routed to the B or Gable 
Mountain Ponds (Z.immerman et al. 1986). Between 1943 and 1980 approximately 3.433 x 
1011 L m ~ll?ilf!l :1H1:::pf wastewater had been discharged to these ponds. The B Pond 
received greater .. thaidj(i% of the wastewater discharged from the 200 East Area between 
1945 and 1955. In 1957 the Gable Mountain Pond began receiving wastewater. From 1956 
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to 1980 these ponds received over 90% of the wastewater generated from the 200 East Area. 
This discharging has created elevated groundwater levels, or mounding of the groundwater, 
in the vicinity of the B and Gable Mountain Ponds. 

Between 1950 and 1955 small groundwater elevation increases occurred south of Gable 
Mountain in response to wastewater discharges from the B Plant. Groundwater mounding in 
the vicinity of the B Pond continued in response to the startup of the PUREX Plant in 1956 
and new discharges to the Gable Mountain Pond. During this time the artificial recharge 
caused elevations to reach approximately 10 m (32 ft) above the natural groundwater 
elevations. 

During the 1960' s the groundwater mound grew at a much slower rate and reached 
near equilibrium conditions during the 1970' s. During the 1980's three expansion ponds 
were created near the B Pond to receive wastewater redirected from the Gable Mountain 
Pond and the PUREX Plant which resumed production in 1983. This increased discharge 
amount has elevated groundwater levels in the vicinity of the B Pond approximately 1.5 m (5 
ft) between December 1979 and December 1989. Groundwater elevations in the vicinity of 
the Gable Mountain Pond have decreased approximately 1 m (3 ft) during this same time. 

3.6 ENVIRONMENTAL RESOURC~ 

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 Areas Plateau is represented by a number of plant, mammal, bird, reptile, 
amphibian, and insect species as discussed below. 

3.6.1.1 Vegetation of the 200 Areas Plateau. The vegetation of the 200 Areas Plateau 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 
tri.dentatal Poa sandbergii - Bromus tectorum community (Rogers and Rickard 1977) meaning 
that the dominant shrub is big sagebrush (Anemisia tri.dentata) and the understory is 
dominated by the native Sandberg's bluegrass (Poa sandbergil) and the introduced annual 
cheatgrass (Bromus tectorum). Other shrubs that are typically present include gray 
rabbitbrush (Chrysothamnus nauseosus), green rabbitbrush (C. viscidiflorus), spiny hopsage 
(Grayia spinosa), and occasionally antelope bitterbrush (Pursia tri.dentata). Other native 
bunchgrasses that are typically present include bottlebrush squirreltail (Sitanion hystrix) , 
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Indian ricegrass (Oryzopsis hymenoides), needle-and-thread (Stipa commode), and prairie 
junegrass (Koleria cristata). Common and important herbaceous species include turpentine 
cymopteris (Cymopteris terebinthinus), globemallow (Spheracea munroana), balsamroot 
(Basamorhiza careyana), several milkvetch species (Astragalus caricinus, A. sclerocarpus, A. 
succumbens), long-leaf phlox (Phlox longifolia), the common yarrow (Achillea millifolium), 
pale evening-primrose (Oenothera pallida.), thread-leaf phacelia (Phacelia linearis), and 
several daisy/fleabane species (Erigeron poliospermus, E. Filifolius, and E. pumilus). In all, 
well over 100 plant species have been documented to occur in native stands on the 200 Areas 
Plateau. · 

Disturbed communities on the 200 Areas 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 thistle (Salsola kall), Jim Hill mustard (Sisymbrium 
altissimum), and bur-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 sagebrush 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 sagebrush 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 sagebrush. The species richness in formerly burned areas is 
usually much lower than in native stands, often consisting of only cheatgrass, Sandberg's 
bluegrass, Russian thistle, and Jim Hill mustard, with very few other species. 

The vegetation in and around the ponds and ditches on the 200 Areas Plateau is 
significantly different from that of the surrounding dryland areas. Several tree species are 
present, especially cottonwood (Populus trichocarpa) and willows (Salix spp.). A number of 
wetland species area also present including several sedges (Carex spp.), bulrushes (Scirpus 
spp.), cattails (Typha latifolia and T. angustifolia), and pond-weeds (Potamogeton spp.). 

3.6.1.2 Plant Species of Concern. The Washington State Department of Natural 
Resources, Natural Heritage Program classifies rare plants in the State of Washington in 
three different categories, depending on the overall distribution of the taxon and the state of 
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its natural habitat. These categories are: Endangered, which is a "vascular plant taxon in 
danger of becoming extinct or extitpated in Washington within the near future if factors 
contributing to its decline continue. Populations of these taxa are at critically low levels or 
their habitats have been degraded or depleted to a significant degree"; Threatened, which is a 
"vascular plant taxon likely to become endangered within the near future in Washington if 
factors contributing to its population decline or habitat degradation or loss continue"; and 
Sensitive, which is a taxon that is "vulnerable or declining, and could become endangered or 
threatened in the state without active management or removal of threats" ( definitions taken 
from the Natural Heritage Program [1990]). Of concern to the Hanford Site, there are two 
Endangered taxa, two Threatened taxa, and at least eleven Sensitive taxa; these are listed in 
Table 3-3. All four of the Threatened and Endangered taxa are presently candidates for the 
Federal Endangered Species List. 

Of the two Endangered taxa, Persistantsepal yellowcress is well documented along the 
banks of the Columbia River throughout the 100 Areas, it is unlikely to occur in the 200 
Areas. The northern wormwood (Anemisia campestris spp. borealis) is known in the State 
of Washington by only two populations, one across from The Dalles, Oregon, and the other 
near Beverly, Washington, just north of the Hanford Site. This taxon has not been found on 
the Hanford Site, but would probably occur only on rocky areas immediately adjacent to the 
Columbia River if it were present. Neither of the Threatened taxa listed in Table 3-3 has 
been observed on the Hanford Site. The Columbia milkvetch (Astragalus columbianus) is 
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 Hanford Site on both sides of 
Umptanum Ridge. This species could occur on the 200 Areas Plateau. Hoover's desert 
parsley (Lomatium tubersoum) inhabits the steep talus slopes near Priest Rapids Dam. 
Potentially, it could be found on similar slopes on Gable Mountain and Gable Butte, but has 
yet to be documented in these areas. 

Of the Sensitive species, five are inhabitants of aquatic or moist habitats and the other 
six are inhabitants of dry upland habitats. Dense sedge (Cara densa), shining flatsedge 
(Cyperus rivularis), southern mudwort (Limosella acoulis), and false pimpernel (Lindemia 
anagallidea) are all known to occur in the 100 Areas, especially near the B-C Area, in or 
near the Columbia River. Some of these species could be present in or near ponds and 
ditches in the 200 Areas. The few-flowered collinsia ( Collinsia sparsiflora var. bruria) may 
also occur in these habitats. The gray cryptantha ( Cyrptantha leucophaea) occurs on open 
dunes throughout the Hanford Site. Piper' s daisy (Erigeron piperianus) is fairly common on 
Umptanum Ridge and Rattlesnake Ridge, but has also been documented in the vicinity of B 
Pond, the 216-A-24 Crib, and 100-H Area. Bristly cryptantha (Crypthantha interrupta), and 
dwarf evening-primrose (Oenothera pygmaea) have been found at the south end of the White 
Bluffs, approximately 3.2 km (2 mi) upstream from the 300 Area. The Palouse milk vetch 
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(Astragalus arractus) and coyote tobacco (Nicotiana attenuata) are not as well documented 
but are known to inhabit dry sandy areas such as the 200 Areas Plateau. 

In addition to the three classifications for species of concern listed above, the Natural 
Heritage Program also maintains a "Monitor" list, which is divided into three groups. Group 
1 consists of taxa in need of further field work before a formal status can be assigned. The 
tooth-sepal dodder (Cuscuta denticulata), which has been found in the state of Washington 
only on the Hanford Site is the only taxon in this group that is of concern to Hanford 
operations. This parasitic species has been found in the area west of McGee Ranch. Group 
2 of the Monitor list includes species with unresolved taxonomic questions. Thompson's 
sandwort (Arenaria franklinii var. thompsonii) is of concern to Hanford operations. 
However, the representatives of this species in the state of Washington are now believed to 
all be variety franklinii which is not considered particularly rare. Group 3 of the Monitor 
list includes taxa that are either more abundant or less threatened than previously believed. 
There are approximately 15 taxa on the Hanford Site that are included on this list. 

3.6.1.3 Fauna of the 200 Areas Plateau. The mammals, birds, reptiles, amphibians 
inhabiting the 200 Areas Plateau are discussed below. 

3.6.1.3.1 Mammals. The largest mammal occurring on the 200 Areas Plateau is the 
mule deer (Odocoileus hemionus). Although mule deer are much more common to riparian 
sites along the Columbia River they are frequently observed foraging throughout the 200 
Areas. Elk (Cervus elaphus) also occur at Hanford but they have only been observed at the 
Arid Lands Ecology Reserve. Other mammal species common to the 200 Areas include 
badgers (Taxidea taxus), coyotes (Canis latrans), blacktail jackrabbits -(Lepus californicus), 
Townsend ground squirrels (Spermophilus townsendil), Great Basin pocket mice 
(Perognathus parvus), pocket gophers (Thomomys talpoides), and deer mice (Peromyscus 
maniculatus). Badgers are known for their digging capability and have been implicated 
several times for encroaching into inactive burial grounds throughout the 200 Areas. The 
majority of the badger excavations in the 200 Areas are a result of badgers searching for 
prey (mice and ground squirrels). Coyotes are the principal predators, consuming such prey 
as rodents, insects, rabbits, birds, snakes and lizards. The Great Basin pocket mouse is the 
most abundant small mammal, which thrives in sandy soils and lives entirely on seeds from 
native and revegetated plant species. Townsend ground squirrels are not abundant in the 200 
Areas but they have been seen at several different sites. Other small mammals that occur in 
low numbers include the Western harvest mouse (Reithrodontomys megalotis) and the 
Grasshopper mouse (Onychomys leucogaster). Mammals associated more closely with 
buildings and facilities include Nuttall's cottontails (Sylvilagus nuttallil), house mice (Mus 
musculus), Norway rats (Rattus norvegicus), and some bat species. Bats probably play a 
minor role in the 200 Areas' ecosystem but no documentation is available on bat populations 
at Hanford. Mammals such as skunks (Mephitis mephitis), raccoons (Procyon lotor), weasels 
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1 (Mustela spp.), porcupines (Erethizon dorsatum), and bobcats (Lynx rufus) have only been 
2 observed on very few occasions. 
3 
4 3.6.1.3.2 Birds. Over 235 species of birds have been documented to occur at the 
5 Hanford Site (Landeen et al. 1991). At least 100 of these species have been observed in the 
6 200 Areas. The most common passerine birds include starlings (Stumus vulgaris), homed 
7 larks (Ermophila alpestris), meadowlarks (Stumella neglecta), western kingbirds (Tyranus 
8 virticalis), rock doves (Columba livia), barn swallows (Hirundo rustica), cliff swallows 
9 (Hirundo pyrrhonota), black-billed magpies (Pi.ca pica) and ravens (Corvus corax). Common 
10 raptors include the Northern harrier (Circus cyaneus), American kestrel (Falco sparvarius), 
11 and Red tailed hawk (Buteo jamaicensis). Swainson's· hawks (Buteo swainsoni) sometimes 
12 nest in the trees located at some of the army bunker sites that were used in the 1940's. 
13 Golden eagles (Aquila chrysaetos) are observed infrequently. Burrowing owls (Athene 
14 cunicularia) nest at several locations throughout the 200 Areas. The most common upland 
15 game birds found in the 200 Areas are California quail (Callipepla califomica) and Chukar 
1 partridge (Alectoris chukar), however, Ring-necked pheasants (Phasianus colchicus) and 
11- Gray partridge (Penx perdix) may be found in limited numbers. The only native game bird 
18_; common to the 200 Areas ~lateau is the mourning dove (Z-enaida macroura) which migrates 
1 south each fall. Other species of note which nest in undisturbed sagebrush habitats in the 
20 200 Areas include sage sparrows (Amphispiza belll), and loggerhead shrikes (Lanius 
21 ludovicianus). Long-billed curlews (Numenius americanus) also use the sagebrush areas and 
22 revegetated burial grounds for nesting and foraging. 
2 
24 Waterfowl and aquatic birds inhabit 216-B-3 Pond and other areas where there is 
2r running or standing water. However many of these areas such as 216-A-29 Ditch are 
2 . becoming more scarce due to stabilization and remedial action cleanup activities. Aquatic 
27 birds and waterfowl common to 216-B-3 Pond on a seasonal basis include Canada geese 
2 (Branta canadenszs), American coot (Fulica americana), mallard (Anas platyrhynchos), ruddy 
29 duck (Oxyurajamaicensis), redhead (Aythya americana), rufflehead (Bucephala albeola) and 
30 great blue heron (Ardea herodius). 
31 
32 3.6.1.3.3 Reptiles and Amphibians. Common reptiles include gopher snakes 
33 (Pi.tuophis melanoleucus) and sideblotched lizards (Uta stansburiana). Other reptiles and 
34 amphibians that are infrequently observed include sagebrush lizards (Sceloporus graciosus), 
35 homed toads (Phryosoma douglassl), western spadefoot toads (Scaphiopus intermontana) , 
36 yellow-bellied racer (Coluber constrictor), Pacific rattlesnake (Crotalus viridis) , and striped 
37 whipsnake (Masticophis taeniatus). Both lizards and snakes are prey items of mammalian 
38 and avian predators. 
39 
40 3.6.1.3.4 Insects. There are hundreds of insect species which inhabit the 200 Areas. 
41 Two of the most common groups of insects include several species of darkling beetles and 
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grasshoppers. Harvester ants are also common and have been implicated in the uptake of 
radionuclides from some of the burial grounds in the 200 East Area. Harvester ants have the 
ability to excavate and bring up material from as far down as 4.6 to 6.1 m (15 to 20 ft). 
Other major groups of insects include bees, butterflies and scarab beetles. Insects impact the 
surrounding plant community as well as serving as the prey base for many species of birds, 
reptiles and mammals. 

3.6.1.4 Wildlife Species of Concern. Some animals that inhabit the Hanford Site have 
been given special status designations by the state and federal government. Some of these 
designations include state and federal threatened and endangered species, federal candidate, 
state monitor, state sensitive, and state candidate species. Species listed in Table 3-3 as state 
and\or federal threatened and endangered such as the bald eagle (Haliaeetus leucocephalus) , 
peregrine falcon (Falco peregrinus), American white pelican (Pelecanus erythroryhnchos) , 
ferruginous hawk (Buteo regalis), and sandhill crane (Grus canadensis) do not inhabit the 
200 Areas. The bald eagle and American white pelican utilize the Columbia River and 
associated habitats for roosting and feeding . Peregrine falcons and sandhill cranes fly over 
the Hanford Site during migration. Ferruginous hawks nest on the Hanford Site but nesting 
has not been documented for this species on the 200 Areas Plateau. Other species listed in 
Table 3-4 as state and/or federal candidates and state monitor species such as burrowing 
owls, great blue herons, prairie falcons (Falco mexicanus), sage sparrows, and loggerhead 
shrikes are not uncommon to the 200 Areas Plateau. 

3.6.2 Land Use 

The PUREX Plant Aggregate Area is the location of the 202-A Building and its 
attendant facilities and structures (242-A Evaporator, 244-AR Vault, etc.). Past activities at 
the 202-A Building and related facilities were mainly the extraction of uranium and 
plutonium from fuel rods. Other buildings within the aggregate area served mainly as 
storage or office space. Currently, the 202-A Building is on standby. Waste management 
units that remain.active are noted on Figure 2-1, Operational and Waste-Related History.} 

3.6.3 Water Use 

There is no consumptive use of groundwater within the PUREX Plant Aggregate Area. 
Water for drinking and emergency use, and facilities process water is drawn from the 
Columbia River, treated, and imported to the 200 East Area. The nearest wells used to 
supply drinking water are located at the Yakima Barricade (Well 699-40-100-C) about 7 km 
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(4 mi) west of the 200 East Area; at the Hanford Safety Patrol Training Academy (Well 699-
528-EO) about 40 km (24 mi) to the southeast; at the PNL Observatory (Well 6652-C); and 
near the Fast Flux Test Facility in the 400 Area (Well 699-Sl-81) about 32 km (19 mi) to the 
southeast. There is one well, 299-E26-6, used by the 241-A Tank Farm as an emergency 
water supply for the 1lank Ff.arm vent cooling system. This well is located approximately 
240 m (800 ft) north of the 241-A-701 Building. The nearest water supply wells located 
offsite are about 15 km (9.4 mi) to the northwest (upgradient). These wells obtain their 
water from the basalt and the basalt interbeds (the Berkshire Well and Chateau Ste. Michelle 
No. 1 and No. 2). The latter wells are reportedly used for irrigation although they may also 

~:~t3e.:11:::=~a.ii=:,;mf1iJ~ll• lf.illlfllll•r•,11111rr 
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3.7 HUMAN RESOURCES 

The environmental conditions at the PUREX Plant Aggregate Area must be evaluated 
in relationship to the surrounding population centers and other human resources. A very 
brief summary of demography, archaeology, historical resources, and community 
involvement is given below. 

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 PUREX Plant Aggregate Area. 
There are approximately 411,000 people living within a 80 km (50 mi) radius of the 200 
Areas Plateau. The primary population centers are the cities of Richland, Kennewick, and 
Pasco, located southeast of the Hanford Site, Prosser to the south, Sunnyside to the 
southwest, and Benton City to the southeast. 

3. 7 .2 Archaeology 

An archaeologic survey has been conducted of undeveloped portions of the 200 East 
Area by the Hanford Cultural Resources Laboratory. Isolated artifacts and sites of interest 
were identified in the 200 West Area but not within the PUREX Plant Aggregate Area. The 
closest site of interest is the remains of the White Bluffs Road, located approximately 15 km 
(9 mi) northwest of the aggregate area, which was previously an Indian trail. 
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3 The only historic site in 200 East Area is the old White Bluffs freight road which to the 
4 northwest. This site is not considered to be eligible for the National Register. 
5 
6 3.7.4 Community Involvement 
7 
8 A Community Relations Plan (CRP) (Ecology et al. 1989) has been developed for the 
9 Hanford Site Environmental Restoration Program that includes any potentially affected 

10 community with respect to the PUREX Plant AAMSR. The Community Relations Plan 
11 includes a discussion on analysis of key community concerns and perceptions regarding the 
12 project, along with a list of all interested parties. 
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Unit Abbreviations 

Hun Hanford Undifferentiated 
He Upper Coarse Unit, Hanford Formation 
Hf Lower Fine Unit, Hanford Formation 
EP Early "Palouse" Soil 
PP Plio-Pleistocene Unit 
UR Upper Unit, Ringold Formation 
E Gravel Unit E, Ringold Formation 
LM Lower Mud Sequence, Ringold Formation 
A Gravel Unit A, Ringold Formation 

Symbols 

--?-- F ormational Contact. ? Where Inferred 

- · -?- Unit Contact, ? Where Inferred 

---·- ----- Major Facies Contact 

~ 
~ 

NOTES: 

Pedogen ic Ca lcium Carbonate 
Poleosols 
Ringol d Clost Su pported Grove ls 

Open Framework Hanford Grove ls 

Laminated Muds 

Basalt 

1. Ref er to Figure 3-14 for cross section locations and 
designation. Cross sections presented on Figures 
3-16 through 3-19. 

2. Figures based on Lindsey et al. 1991 and Airhart et al. 1990. 

3. Units predominantly consisting of Sand ore indicated by 
blank spaces. 

Figure 3-15. Legend for Cross-Sections. 
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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 

Unit E 
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 

Unit A 

200 West Area Ringold Formation 0.02 - 61 
Unit E 

Ringold Formation 0.5 - 1.2 
Unit A 

Lower Ringold 9 X 10-6 - 2 .4 X 10-5 

laboratory 

Slug Tests at 216-U-12 Upper Ringold 2.4 - 13 
Crib 

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 104 

Overbank Deposits 0.03 

WHC(PUREX-4)/9-24-92/03378T 
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Table 3-2. Summary of Reported Hydraulic Conductivity Values for 
Hanford Site Vadose Zone Sediments. 

Reported Hydraulic 
Conductivity Value Reported Geologic Test Area or Measurement 

or Range of Water Content Unit or Sampling Method or Basis 
Values in emfs Volume Percent Sediment Type Location for Reported Value 

6.7 X 10-? 10 Sand 200 Area Lysimeter Soil 
Experiments 

1.7 X 10-S 7 

1.7 X 10-9 5.5 

1.7 X 10-IO 5 

1.3 X 10-II 4.3 

2.6 X 10-3 31 Sandy soil reported Unsaturated 
as "typical or many column studies. 

5.7 x 10-4 (sat) 
surface materials at 

56 the Hanford Site. " 

6.3 X 10-II 2.9 Near-surface soils 2-km south of K estimates using 
200 East Area water retention 

2.2 X 10-II 2.8 curve data. 

5.40 X 10-8 8.3 Sandy fill excavated Buried Waste Laboratory steady-
from near-surface Test Facility state flux 

9.78 x 10-3 (sat) 42.2 soil (Hanford (BWTF): 300 measurements. 
formation) with 1.27- North Area 

8.4 x 10-3 (sat, na cm particle size Burial Grounds 
arithmetic mean of fraction screened out. 
four measurements) 

8 X 10-8 11 na BWTF: Unsteady drainage-
Southeast flux field 

4 x 10-3 (Southeast 26 na Caisson, and measurements. 
Caisson North Caisson 

1 X 10-8 10 na 

1 x 10-2 (North 29 na -

Caisson) 

4.5 X 10-3 Field Saturation na BWTF North Guelph 
(arithmetic mean of Caisson and permeameter field 
15 measurements) area north of measurements 

caisson 

WHC(PUREX-4)/9-23-92/03378T 
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Table 3-2. Summary of Reported Hydraulic Conductivity Values for 
Hanford Site Vadose Zone Sediments. 

Reported Hydraulic 
Conductivity Value 

or Range of Water Content 
Values in emfs Volume Percent 

1 x 10-3 (Upper Soil , Field Saturation 
arithmetic mean of 7 
measur_ements) 

9.2 x 10-3 (Lower Field Saturation 
Soil, arithmetic mean 
of 4 measurements) 

8 X 10-7 16 

9 X 10-4 40 

9 x 10-4 (arithmetic Field Saturation 
mean of 9 
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 
10-1 (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 
km ofBWTF 

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(PUREX-4)/9-23-92/03378T 
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Measurement 
Method or Basis 

for Reported Value 

Guelph 
permeameter field 
measurements 

Unsteady drainage-
flux field 
measurements. 

Guelph 
permeameter field 
measurements. 

~at values derived 
from idealized 
moisture content 
curves. 

van Genuchten 
equation fitted to 
moisture 
characteristic 
curves for Well 
299-W7 -9 soil 
samples 
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Table 3-3. Endangered, Threatened, and Sensitive Plant Species Reported On or Near the 
Hanford Site. 

Scientific Name Common Name Family Washington 
State Status 

Rorippa columbiaeal Suksd. Persistantsepal Brassicaceae Endangered 
ex Howell Yellow cress 

Anemesia campestris L ssp. Northern Asteraceae Endangered 
borealis (Pall.) Hall & Clem. 
var. wormski,oldiial (Bess.) 

Wormwood 

Cronq. 

Astragulus columbian~1 Columbia Milk Fabaceae Threatened 
Bameby Vetch 

Lomatium tuberosumal Hoover' s Desert- Apiaceae Threatened 
Hoover Parsley 

Astragalus arrectus Gray Palouse Milk Vetch Fabaceae Sensitive 

Collinsia sparsiflora Few-Flowered Scrophulariaceae Sensitive 
Fisch.&Mey. var bruciae Collinsia 
(Jones) Newsom 

Cryptantha interrupta Bristly Cryptantha Boraginaceae Sensitive 
(Greene)Pays. 

Cryptantha leucophaea Gray Cryptantha Boraginaceae Sensitive 
Dougl. Pays 

Erigeron piperianus Cronq. Piper's Daisy Asteraceae Sensitive 

Carex densa L. H . Bailey Dense Sedge Cyperaceae Sensitive 

Cyperus rivularis Kunth Shining Flatsedge Cyperaceae Sensitive 

Limosella acaulis Southern Mudwort Scrophulariaceae Sensitive 
Ses.&Moc. 

-

Lindernia 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(PUREX-4)/9-23-92/03378T 
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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 leucoceplzalus) 

Ferruginous Hawk (Buteo regalis) 

Swainson's Hawk (Buteo swainsoni) 

Golden Eagle (Aquila chrysaetos) 

Burrowing Ow 1 (Athene cuniculuria) 

Loggerhead Shrike (Lanius 
lucovicianus) 

Sage Sparrow (Amphispiza belli) 

Great Blue Heron (Casmerodius 
albus) 

Merlin (Falco columbarius) 

Prairie Falcon (Falco mexicanus) 

Long-billed Curlew (Numenius 
americanus) 

Striped Whipsnake (Masticophis 
taeniatus 

FE - Federal Endangered 
FT - Federal Threatened 
FC2 - Federal Candidate 
SE - State Endangered 
ST - State Threatened 
SC - State Candidate 
SM - State Monitor 

Status Federal 

FE 

Fr 

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 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 potential applicable or relevant and appropriate requirements (ARARs) (Section 
6.0). Contaminant information is assessed in Section 7.0 to provide a basis for selecting 
technologies which can be implemented at the units. 

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 PUREX Plant Aggregate Area include surface soil, surface water, 
vadose zone soil and perched groundwater, air, and biota. The media affected at a specific 
unit will depend upon the quantities, chemical and physical properties of the material 
released, and the subsequent history. The potentially affected media at each waste 
management unit or unplanned release site are listed in Table 4-1 for radionuclide 
contamination and Table 4-2 for chemical contamination. 

4.1 KNOWN AND SUSPECTED CONTA1\11NATION 

There are two major categories of chemical and radiological data available for the 
PUREX Plant Aggregate Area: unit-specific data applicable to individual waste management 
units and unplanned releases; and area-wide environmental data 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 unit. The types of unit-specific data that are available for some waste 
management units include inventory information, surface radiological surveys, external 
radiation monitoring, soil and sediment sampling, biota sampling, borehole geophysics, and 
groundwater sampling. 

Table 4-3 summarizes the types of unit-specific data 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 

WHC(PUREX-4)/9-29-92/03379A 
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or quantity. These concerns are addressed in Section 8.0. The unit-specific information is 
presented for each waste management unit in Section 4.1.2. 

Although groundwater issues are considered outside the scope of this study, some 
groundwater data have been included. Groundwater contaminant plumes that Me known to 
have originated from specific waste management units are described because they offer 
insight into the distribution of contaminants within the overlying vadose zone. A limited 
amount of groundwater data are presented separately for some of the sites in Section 4.1.2 . 

In addition to these unit-specific data, there are area-wide data not directly applicable to 
any waste management unit within the PUREX Plant Aggregate Area. The most important 
sources of this general environmental data are quarterly and annual environmental 
surveillance reports published by Westinghouse Hanford. There are also area-wide 
geophysical data available that include gravity, magnetic, magnetotelluric, seismic refraction, 
and seismic reflection surveys (DOE 1988b). However, these studies are not useful for 
characterizing the extent of chemical and radionuclide contamination and so are not presented 
in Section 4.0. These data are discussed in more detail in Section 8.1.2. 

The most recent environmental monitoring of the Hanford Site was conducted by the 
Pacific Northwest laboratory (PNL) (Eberhardt et al. 1989) and Westinghouse Hanford. 
However, most of the data applicable to the PUREX Plant Aggregate Area have been 
published by Westinghouse Hanford. The latest Quarterly Environmental Radiological 
Survey Summary Reports (Huckfeldt 1991a, 1991b) were reviewed during the current study, 
as well as the last six annually published environmental surveillance reports (Elder et al. 
1986, 1987, 1988, 1989; Schmidt et al. 1990, 1992). The quarterly reports only contain 
surface radiological survey results. The annual reports describe several different sampling 
and survey programs including surface soil sampling, external radiation measurements, biota 
sampling, air sampling, surface water sampling, groundwater sampling, and radiological 
surveys. 

Air, soil, surface water, and biota samples were collected each year at the same 
locations within the 200 East Area. External radiation measurements were also taken 
annually at several locations. Until 1990, few of the sample locations were directly 
associated with any of the identified waste management units and so most of this information 
is only useful in characterizing area-wide trends. In 1990, however, new sampling locations 
were established that are near areas of known surface contamination. Currently, only 
external radiation data are available for these new sampl~ locations. Both the new and old 
sampling locations are shown on Plate 3. 

Section 4.1 describes available data regarding known and suspected contamination in 
the PUREX Plant Aggregate Area on a media-specific basis (air, surface soil, surface water, 
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biota, and vadose zone soil). The text summarizes sources of chemical and radiological 
sampling information. Section 4.1.1 presents data on a media-specific basis. Section 4.1.1.1 
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 :East Groundwater Aggregate Area Management Study 
Report (AAMSR). 

To supplement available ra4i.ological and chemical analytical data, historical waste 
inventory information for the PUREX Plant Aggregate Area waste management units were 
also included in the evaluation of known and suspected contaminants. Historical waste 
inventory data are detailed in Section 2.0 of this report (Tables 2-2 and 2-3). As discussed 
in Section 2.0, the compilation is based on supporting data from the Waste Inventory Data 
System (WIDS) (WHC 1991a) and the Hanford Inactive Site Survey (lilSS) Database 
(DOE 1986). 

Available data were reviewed to assess whether air, surface soil, vadose zone soil, or 
groundwater was potentially impacted by waste handling activities at each PUREX Plant 
Aggregate Area waste management unit. Table 4-1 summarizes available information 
regarding known or suspected radionuclide contamination at the PUREX Plant Aggregate 
Area. Table 4-2 summarizes available information regarding known and suspected chemical 
contamination. In Tables 4-1 and 4-2, waste management units are arranged by physical type 
(cribs, burial grounds, unplanned releases, etc.). Entries in the tables identify known or 
suspected releases based on available sampling information or historical waste inventory data. 

4.1.1 Affected Media 

4.1.1.1 Air. Seventeen high volume air samplers are stationed within or adjacent to the 
PUREX Plant Aggregate Area (Plate 3). The S&fflJ)lefs eeBtain filters that eelleet particles 
efttmiaed iB them. The air samples are collected by drawing samples through a 47-mm, 
open-face 3effi filter at about 1 m (if ft) above the ground iu1:::1JIIP!rn!i:l:ef ist::1~rmm:::(2 
ft'/min flewmte). Throughout the 200 Areas, air samplers are operated on a 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. 
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 
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measurement of the concentration of airborne radionuclides resulting from operations in the 
200 Areas. 

The filters are analyzed quarterly for 90Sr, 137Cs, 239Pu, and U total. The results have 
shown a steady decline in the concentration of these radionuclides from 1985 to 1987, a 
slight increase in 1988, and then a decline again in 1989 throughout the 200 East Area 
(Schmidt et al. 1990). The increased radionuclide concentrations in 1988 was on the average 
greater than 1987 concentrations; however, they were still lower than the first samples taken 
in 1985. In 1989, four of the seventeen air sampling stations were removed from service. 
The stations removed from service included N006, N007, N008, and N012, located north, 
south, and east, respectively, of the 241-AP Tanlc Farm and northeast of the 207-A Retention 
Basins. The last 5 years of data for the PUREX Plant Aggregate Area have been averaged 
and the values are summarized in Table 4-4. The complete data set since 1985 is 
summarized in Appendix A.2. 

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 sections 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 

--.,. radiation survey was performed over the 200 East Area in July and August 198&:::~~ 
;µa.U, !imlJ.i;Qpjii;J!iJ). The survey lines were flown with a 122 m (400 ft) spacini'aiin' . 
aiifrude"of6Cin'(200 ft). The data were normalized to a height of 1 m (~I ft) above the 
ground surface. Figure 4-1 presents the gross count data ( ~-ali:i:l~!IID on an 
isoradiation contour map that covers the entire 200 East Area. J.i!Il!iili.Pi}i!ffl9&,µ9.I --a111111m········ 
mil::::.iM71BB~Ei!ii&:limimi1i1\\1lai11i:::::l!,1!!i'!!~ 
count results in the PUREX Plant Aggregate Area were between 220,000 and 700,000 ct/s 
measured over the railroad spur northwest of the 202-A Building (site number 4 on Figure 
4-1). This is where equipment is stored that has been contaminated with fission products. 
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The second highest results were between 70,000 and 220,000 ct/s as measured over the 241-
C and 241-A Tank Farms (sites number 5 and 2, respectively, on Figure 4-1). The third 
highest results were between 22,000 and 70,000 ct/s measured around the perimeter of the 
tank farms. The only other elevated radiation area in the aggregate area had counts of 
between 7,000 and 22,000 ct/sand was centered over the 202-A Building (site number 3 on 
Figure 4-1). It is Beady impossible to eow1ett these gross gamma eooBts to a meftftttlgful 
e*pes1:1re mte bee1:1ase of the eomple,c. distrib1:1tieft of mdioftl:lelides Oft the site. 

.,._,_ 
Spectral logs were only generated for four sites within the PUREX Plant Aggregate Area in 
this survey and these had identifiable photopeaks in three cases. A photopeak is the specific 
energy or wavelength that can be associated with the emissions from a specific radionuclide. 
Cesium-137 was the only radionuclide that could be identified from spectra information 
collected over the 241-C and 241 A/A,V/AXJ,~g11:r1i:::,n ~:::::r1m~:rna i::::t~l~:::1,,,u1a 
Tank Farms during the 1988 survey. Both 137Cs and Co were found near the railroad spur 
north of the 202-A Building where equipment is stored that has been contaminated with 
fission products. ~ 137Cs &Bel 60Co were ideBtified iii the aggt<egate area. As such, 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 radionuclides, and 
are 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 contamination and migration identified 
froni surface survey~::::m£1ill::::!:ll!Pl• The primary areas of surface contamination noted 
in the PUREX Plant Aggregate."Areidnclude: 

• The 241-A, !llitl!!JlI!llrB.JI!!!itil1J!I!!!Jtg ~::::11!tilM::m;I111:r• ::::Tank 
Farms 

• The 241-C Tank Farm 

• The 218-E-12B Burial Ground 
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• The miscellaneous site adjacent to the railroad spur northwest of the 202-A 
Building 

• Along the railroad spur leading into the east end of the 202-A Building. 

Most of these areas fall within the anomalously high zones noted in the radiation 
survey. Areas of active surface radiological contaminant migration include (Huckfeldt 1991): 

• 0ft-The northeast side of the 241-C Tanlc Farm 

• Small patches north and south of 8th Street 

• tlft-The south and west sides of the 241-ER-153 Diversion Box 

• An area southeast of the 202-A Building and south of 11-200-E-142. 

Table 4-5 summarizes the maxi:tmuB 7/ftffle fef)ORed en the radiological survey results 
for each waste management unit and unplanned release. The areas of surface contamination 
and contaminant migration will be 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 results, 
f)0Stiftg requirements aeeefdiftg te WHC CM 4 10, er #.mj!:!l>ecause of cleanups affected under 

p..-iraiiiall•T 
4.1.1.2.2 External Radiation Dose Rate Measurements. Dose rates from 

penetrating radiation were measured annually at 40 locations within or adjacent to the 
PUREX Plant Aggregate Area between 1985 and 1989. 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 (Tills) 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. Most of the results averaged around or just below 100 
mrem/yr except for the 241-A Tunk F8:l'ffls ( A, AN, -AX, and -AZ} [~!liffiii!perimeter 
locations. The 1989 results from the 241-A Tanlc Farms had external iidiatlon·1evels 
ranging from 125 to 2,519 mrem/yr, but readings were much lower in previous years. Sites 
241-A Tanlc Farm No. 8, 241-A Tanlc Farm No. 9, and 241-A Tanlc Farm No. 10, near the 
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241-A Tanlc Farm, had consistently high readings throughout the 5-year period. The 242-A 
Evaporator is located just east of the 241-A Tanlc Farm No. 10 sampling 5iteJ,p§fflqµ. 

In 1990, new sampling locations were established giving the PUREX Plant Aggregate 
Area eftly-twenty-five dosimeter sites. The new sites were generally located on or near areas 
of known contamination and the results appeared to be slightly elevated over the previous 
sampling rounds. Measurements were generally a little above 100 mrem/yr. The highest 
average reading was 1,200 mrem/yr from the 241-A Tanlc Farm No. 8, adjacent to the 241-

iiL~i:i.ti•~iit~:= il!i;rariz,xl in Table 4-7~i:::111n~::::1::J;lmMm::xiliii 

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 East Area with 36 
sampling points. Eight of these sampling sites are located within or adjacent to the PUREX 
Plant Aggregate Area. The sample points have never been exactly surveyed, but are 
generally located close to the intersections of Hanford Site coordinate lines at61-e IP! m 
(1,000 ft) spacings. In addition, between 1985 and 1989, soils have been sampledalong 
fences enclosing the tanlc farms in the 200 East Area. There are two soil samples associated 
with the 241-e Tanlc Farm and one soil sample associated with each of the following tanlc 
farms; 241-A, 241-AN, 241-AW, and 241-AZ. None of the soil sampling locations were at 
waste management units or unplanned release sites, so these data cannot be applied directly. 

The results of the two soil sampling programs since 1985 are summarized in Tables 4-8 
~~ 4-9[ !~4. l48JP.. Tables that present all of the data collected since 1985 are contained in 
Appendix X:J:·· ···counting errors are included with each analytical result and those entries that 
are greater than the accompanying counting errors are denoted with shading. 

The most commonly detected radionuclides were ~r, mes, 214Pb, U total, 238Pu, 239I>u, 
and 152Eu. However, only mes, 90Sr, 214Pb, U total, and 239I>u were found consistently at 
concentrations above counting errors (Schmidt et al. 1990). 

The highest radionuclide concentrations were generally noted in the vicinity of the 
241-e Tanlc Farm. The highest concentrations of 90Sr were consistently found at Site 2E17, 
adjacent to the 241-e Tanlc Farm. The trend at these locations has been generally upward 
since 1984. This is believed to be due to residual low-level contamination from the -
241-e-151 Diversion Box incident which is discussed in detail in Section 2.3.7.2V:UiH2]7. 

•:•:-:-:-:-:-:-:-:-:-:-:-:-:-:-: -:❖ 

(Schmidt et al. 1990). 

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 
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are 18 new sample locations within or adjacent to the PUREX Plant Aggregate Area. 
Cuffeatly, ao tttullytieo.l data are 8:'railttble for these aew sample loeatioas. 

4.1.1.3 Surface Water. No natural surface water bodies exist within the PUREX Plant 
Aggregate Area. However, the manmade 216-A-29 Ditch, commonly referred to as Snow's 
Canyon, formerly received a variety of wastes. The surface water and sediment within the 
ditch were suspected to be contaminated. The ~µmt has recently undergone dramatic 
change. In October 1991 the ditch was surface stabilized with gravel to grade and 
surrounded with a light chain barricade, posted with undergro~nd contamination placards. \ 

mm m1n1:m,wavauanm1 
•:•:•:•:•: •:•:.:•:•:•:❖:❖:•:❖:•:•:•:•:•:•:•:•:•:•:•:-:-:-:,:-: 

There are data for water quality in the 216-A-29 Ditch before it was stabilized. The 
samples were taken weekly, composited, and analyzed monthly for total beta, total alpha, 
mes, and 90Sr. The results are presented in Table 4-W}li, in the form of maximum and 
minimum recorded levels. Judging from the maximum ·concentrations (as the minimum 
levels were generally below detection) the radioactivities appeared to be trending downward. 

4.1.1.4 Biota. Westinghouse Hanford and PNL have conducted various biota sampling 
activities beginning in 1971 through 1988 inside and outside the Hanford Site. No upward 
trends in radionuclide concentrations were detected for any of the wildlife species examined 
-~mm i~l:iu::::Jg~~).. A significant downward trend was exhibited in many Sftfflf)le 
~Ii-~ p3.rtfouiarly mes. 

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 facilities and 
operations. 

Biota samples have been collected since 1978 from sixteen ~~Q.~ within or 
adjacent to the PUREX Plant Aggregate Area. Vegetation samples wentcofiected from the 
same locations as the grid soil samples described in Section 4.1.1.2 (Plate 3). Average 

i-c~~~i,~ts :.~~!~ie!-:!h~;:~~,!~~~l!:!!!n:i ~mf:;1n: ::~~::i!t 
Vegetation samples have geaere.lly had radionuclide concentrations that are slightly 

elevated above regional background~::11::»ii~:::i#i\t::~ii§ftit,l:::~iimllx:::~-::giq~ 
~ \Iii.I (Schmidt et al. 1990). The .. most'commoiiiy 'detected' railloiiudfrieid.nducie 7Be, 
4°K; 99fc:·· ·and 106Ru. Grid site 2E29, south of the 202-A Building, has usually had the 
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highest 106Ru concentrations in the area. There hft'1e been oo statistically significB:Ht trends in: 
·1egetation mdiofttlclide concentmtion since 1979 (Scftfflidt et al. 1990). 

4.1.1.S Vadose Zone. The extent of contamination in the vadose zone has been most 
extensively studied by geophysical well logging. Geot)hysical weH loggingE iJi~fii.qµ~ has 
been conducted in the PUREX Plant Aggregate Area since the late 1950's . . Gross ··············· 
gamma-ray logs have been used since that time to evaluate radionuclide migration in the 
vadose zone beneath selected waste management units. However, very little gross gamma 
data have been puulished. Table 4-Hfj lists all of the logs that were reviewed as part of 
this study. The log intelJ)retation 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. 
IntelJ)retations were complicated by the fact that logging equipment and procedures have oot 
been eonsisteRt~¥9!YliliR¥~r::•; . Attempts made to oormwe data collected at differeRt 
times met with limited success, 8:8:d qtiB:fttitatii.•e intefl)retations were not 

f,)<3.~-~~1.<'.:~-!lt§Mii!I~-*::::mmll!l!i-iiiif9!i-i i•• ::1.1 
~ HB!i1Miiiinli!ii¥i~!il!$ f: The log intelJ)retations are discussed in detail in Appen~ A. The 
results of the log intelJ)retations are also summarized with the appropriate waste management 
units in Section 4.1.2. 

Contaminant migration through the vadose zone is dependent upon a number of 
properties, including chemical form of the waste, characteristics of the soil matrix, physical 
properties of the vadose zone and the volume of liquid introduced to the soil column. The 
interaction between waste form and soil characteristics is discussed in Section 4.2.2.1.4. 

Waste management units that have received large volumes of liquid are more likely to 
'=l'iii'!:Caus~ subsurface contaminant migration. The potential for liquid wastes to J.ffi,i 
m.½"grat~ through the vadose zone to the groundwater Cft:ft bell estimated by companng 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 great"!'.~! than the soil column field cape:eity calculated using 
0.1 e:s the staft<:lat:d pore volume, tiieidi" is likely that wastewater would reach the 
groundwater. These calculations are summarized on Table 4-Bjf.f. They are based upon 
several conservative assumptions: (1) the discharged water does.not spread out laterally 
from the point of discharge (i.e., the &rea;yqJyi.ffi of affected vadose zone is equal to the 
depth to groundwater times the plan view ··cross::sectional area of the base of the waste 
management unit); (2) there is no significant change in liquid volume being introduced to the 
soil column due to evapotranspiration or preeipitation; and (3) the average ~ 
velttmepqlmj of the soil column is between 0.10 and 0.30 (the upper and lower~ 
·1olumes estimates shown on Table 4-H~I). If the amount of waste received was greater 
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1 than the most eonset'Yatwe pore ·1olume l@fflltY= (0.1) thnftt'fli the waste management unit 
2 was considered to have the potential to riugrate fo the groundwater. According to these 
3 calculations, twenty fl¥~~ waste management units hadhftve the potential for the migration 

~ iiP1• •~-• 
7 
8 As discussed in Section 3.0, perched water zones may form locally under waste 
9 management units with large liquid discharges. However, the occurrence of contaminated 
10 perched water has not been documented in the PUREX Plant Aggregate Area (Baker et al. 
11 1988). 
12 
13 
14 4.1.2 Sit~ Specific Data 
15 
l This section presents the site-specific data that are available for each waste management 
17 unit and unplanned release. The units are discussed in the same groups as were presented in 
1 Section 2.0. These groupings are useful because similar units tend to have similar types of 
19-, available data. 
2 
2 ' 4.1.2.1 Plants, Buildings, and Storage Areas. The Grout Treatment Facility ((iffll is the 
22 only structure within the PUREX Plant Aggregate Area to have site-specific data···compiled 
23 for it. TheGrout Treatment Facility ID has five locations for soil and vegetation sampling, 
24 and two locations for TLD sampling:'·"'·nie greatest 99:gnlffl§llm radionuclides present in 
25 the soil sampling were 4°K at 15.1 pCi/g and 137Cs aiL93 pCVg (Table 4-8). The greatest 
2ti,_ radionuclides present in the vegetation sampling were 4°K at 13.0 pCi/g, 7Be at 3.22 pCi/g, 
27 and 99-fc at 2.58 pCi/g (Table 4-11). The external radiation monitoring TLDs averaged% 
2S: tllld 107!;Qgi:!:;:~!~~::~~1~gl mrem/yr for 1990 (Table 4-7) . 
290' 
30 4.1.2.2 Tanks and Vaults. The data available for the single-shell and double-shell tanks 
31 generally include: inventory information, limited waste sampling, surface radiological 
32 surveys, vadose zone well geophysics, and internal tank monitoring of chemical and physical 
33 parameters. In the past, there has been less emphasis in characterizing the catch tanks, 
34 settling tanks, and vaults, and little information is available regarding these units. The 
35 following section is subdivided between single-shell and double-shell tanks, and other tanks -
36 to reflect this difference. 
37 
38 4.1.2.2.1 Single-Shell and Double-Shell Tanks. All of the single-shell and double-
39 shell tanks in the PUREX Plant Aggregate Area are located within the boundaries of the tank 
40 farms (241-A, 241-AN, 241-AP, 241-AW, 241-AX, 241-AY, 241-AZ, and 241-C). The 
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tank fanns are characterized as an area of surface contamination and there is an area of 
active surface migration on the northern end of the tank fann properties. 

. ...~~re are twelve TLDs surrounding some of the 241-A, tD ~I:rmM:Hli:~!:!:rB lrnll~ 
ffl\4 :+~;yrank Fanns. The TLDs are located ne&rest to the 241 A, AN, AW, AY, aad 
Az··Ttmk F8fffls. Four of the TLDs are located near the 241-A Tank Fann. The TLDs 
stationed on the western margin of the 241-A Tank Fann averaged between 224 and 220 
mrem/yr between 1985 and 1989 (Table 4-6). During the same period, the southern-most 
station averaged 883 mrem/yr while the eastern-most station had the highest average of 2,585 
mrem/yr. The monitoring period for 1990 saw a decrease in all stations with the exception 
of the TLD station on the southern margin of the 241-A Tank Fann. This station showed a 
slight average increase to 908 mrem/yr. These results are higher than any other monitoring 
location in the PUREX Plant Aggregate Area. The high annual dose rate is probably 
indicative of a combination of surface contamination in the tank fann area and some 
emissions from the tanks themselves. The upper surfaces of tanks 241-A-101 through 241-
A-106 are all 2 m (7 ft) below grade so the waste contained within the tanks is largely, but 
not entirely shielded from the ground surface. There are no TLDs stationed close to the ill] 
ili:ffim 241-AX Tank Famtf: nor are there any near the 241-C Tank Fann. . . .. 

Surface radiation dose rate surveys are also performed regularly over the tank fann 
areas. The highest dose ftltesllffim observed in the A tank fann during the September 
1991 survey were 50,000 dis/mm'and 40 mrem/h over the 241-A-104 Single-Shell Tank and 
50 mrad/h over the 241-A-101 Single-Shell Tank. The highest dose ftlte :il@y::::iffl 
observed in the 241-AN Tank Fann was 20,000 dis/min between tanks 10·4 .. A~faacf 105 AN 

f!l:tliil•1~1111~•1•f!~1
1!~~;dT~n:!n ~~~~s ~:~e=~o~~~~n the 

reading 'oii''iheTos:XP'Vaive 'i>ii'of 2.5 mrem/h. The 241-AW Tank Fann had two contact 

:~~g~::w~sre:;0h aw~~~:~t!O~~:,~Jt?~~~!!!t~~!lT=:du~~~;~:ust 

deentrainer. The highest dose rate observed in the 241-AX Tank Fann was 20 mrem/h over 
the 241-AX-103 Single-Shell Tank. The 241-AY Tank Fann had its highest reading of 70 

· mrad/h on the plastic wrapped raiser over the 101-AY Tank. The 241-AZ Tank Fann's 
highest contact reading was 30 mrem/h on the 101 AZf:!!t~lrJ9!i§filli§~D.!i!Tank. The 
241-C Tank Fann had dose rates taken in the general area, oricoritaci, arid a scan at 0.3 m 
(1 ft). The highest general area dose rate was 110 mrem/h near the 241-C-105 Single-Shell 
Tank breather. The highest contact reading for the 241-C Tank Fann was 12 mrem/h on the 
241-C-112 Single-Shell Tank observation port. The highest reading for a scan at 0.3 m (l ft) 
was < 1.0 mrem/h. These data were compiled directly from the Supplemental Scheduled 
Radiation Survey Reports kept at the Tank Fann Health Physics Department for the 200 East 
Area. 
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Several studies have been conducted to estimate tank contents and the probability of 
their release to the environment. The primary potential release mechanisms are tank failure 
and leaking, and the potential buildup and ignition of flammable material in the tanks. Three 
of the six single-shell tanks in the 241-A Taruc Farm, two of the four single-shell tanks in the 
241-AX Taruc Farm, and seven of the sixteen single-shell tanks in the 241-C Taruc Farm have 
failed in the past, so it seems likely that some of the remaining tanks will fail in the future. 
Taruc leaks are identified by monitoring liquid levels in the tanks and by running gamma logs 
in the monitoring wells surrounding each tank. There is less concern of potential release 
mechanism~: for the double-shell tanks. All of them are of sound integrity. However, three 
of the tanks are on a watch list for potential buildup and ignition of flammable material 
(Hanlon 1992). 

4.1.2.2.1.1 Inventory Studies. Chemical inventories for the single-shell tanks have 
been modeled with the Tracks Radioactive Components (TRAC) computer code* ae•t1cloped 
by Westinghouse HanfofCI. This program calculated tank inventories for 68 radioactive 
constituents and 29 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. General element solubilities and 
metal-complex formation interactions were also incorporated into the code. The TRAC 
inventories, though recognized as having serious limitations, represent the best current 
information on the contents of the single-shell tanks. The TRAC predictions for 14C, mes, 
137Ba and uranium isotopes show the least agreement with other data sources. 

The TRAC inventory data are presented in Table 4-141 p. These data are for the total 
tank inventories and do not differentiate between drainable liquid and solids within the 
single-shell tanks. As shown in Table 2-4, some of the uasmhilizeciAQP~P~Ji?-11 tanks still 
contain large volumes of liquid, drainable waste. It is the radionuclides.i6a£·are· partitioned 
to this liquid phase that are of primary concern should a tank begin to leak. From a 
comparison of solid and liquid phase data presented in an earlier TRAC report, it appears 
that 241Am 14C 135Cs mes 93Nb 99-J'c 79Sei and 90Sr are most strongly partitioned to the 

' ' ' '' '1 
liquid phase in the tanks and would be the most likely radionuclides, present at high 
concentrations, to migrate in the event of a leak (Jungfleisch 1984). 

4.1.2.2.1.2 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) material has been ... moved into and out 
of the tanks; and (3) no attempt was made to collect samples that were representative of the 
tank as a whole. }duch of the sampling was done to characterize the chemical composition 
of liquid that was to be sent through an evaporator. 
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The available waste tank sampling data are summarized in Tables 4--1-SJ:11 through 
4~~- Table 4--1-Sji[l contains the results of analysis of supernatant liquid fro.in ~241-
AX-f02 !li!i:r!Bitttmi::: Based on available results, the solution contains chelating 
compourids .. (>Ibg/Lfotaforganic carbon, TOC) and transuranic (> 100 nCi/g Pu + Am) 
waste. The isotopes with the highest concentration present in the ±ftflk241-AX-102 §ffigJ.I 
11:il}Eiffl are 137Cs and 90Sr. Table 4-16.J:! shows the results of analysis of volatile .prlorliy 
poiiutaniidn vapor samples taken from tftftks 241-C-101 and 241-C-102 $,ffigl~$,b~u::mg. 
The only analytes above detection level were benzene, tetrachloroethane:····'ioiii'ene·; and'·T;·r;··1-
trichloroethane. Table 4--1-+:{2 contains the results of analysis of vapor samples and a liquid 
sample from tank 241-C-lOf .. The vapor samples only detected 1,1-Bgichloroethene, 
'.Jloluene, 1, 1, I-trichloroethane and trichlorofluoromethane. No analytes were above the 
detection limit for the liquid sample from tank 241-C-103. Tables 4-18IQ, 4-l-9A! i, and 
4--W44: are results of an analysis of a core sample fromsiegle shell tanks··m~ 24(.C-103, 241-
C-104~ and 241-C-105 §.fflli§ffl.liimm, respectively. These tables include the total, 
mftXimttm Md dmi:ftable .. iiqeoi~ .... tabies .. ~f-i}~i (McCown 1988) and 4~~1 (Walker 1977) 
show the results of an analysis of a sludge samplej from t8:ftks B. 241-C-f06i and 241-C
lOS§!!§ffi&J.lil:{ltl.8, respectively. The sludge was analyzecffor organics.and 
radfon.iicildei Fmafiy; Table 4~¥P: shows the results of analysis from two double-shell 
tanks, 241-AY-101 and 241-AZ-l0f 
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4.1.2.2.1.3 Chemieal &fplosioB Petentiel. The two most signific&Bt flftfflmable 
materials gefterated ili Hanford siHgle shell and double shell tanks are feffOCylHride and 
hydrogen. Four of the 241 C Ta-Bk Farm tanks (241 C 108, 241 C 109, 241 C 111, &Bd 
241 C 112) are suspected of luwiftg a fem>eyanide problem (Hftftlon 1992). A watch list has 
eeen gefterated to monitor any ilicreasiHg treeds iii temperature. The moftitoring of these 
tanks iftelttdes feffOCyarude qeimtity (g mole), estimated heat load and highest temperamre 
reacting for the month. The highest temperatttre readings mnged from 25 to 30 °C (78 to 87 
0 F) and feffOCyanide qtt&Btity mnged from 9,000 to 70,000 g moles. A watch list has also 
he gefterated that ranks tanks aecordiHg to their f)Otefttial for flftfflmable gas generatioft. Six 
tanks withili the 241 A, 241 AN, and 241 ,t\X Tank Farms are oft the hydrogeft gas watch 
list (241 A 101, 241 AN 103, 241 AN 104, 241 AN 105, 241 AX 101, and 241 21\X 103). 
The siHgle shell tanks had highest temperatttre readiftgs of 49 to 69 °C (120 to 156 °F) , &Bd 
the double shell tanks had highest temperatere readiftgs of 96 to 69 °C (1 14 to 120 °F). The 
temperatures for the siHgle shell tanks are oft the higher eftd of the scale for the 23 tanks that 
are monitored. All six tanks are assumed to be of sooftd ifttegrity. 

4.1.2.2.1.4 Vadose Zone Well Geophysical Logging. Most of the single-shell and 
double-shell tanks are surrounded by an array of vadose zone wells. Gamma logging is 
performed on these wells on a regular basis to identify new tank leaks and to monitor the 
migration of existing contaminant releases to the soil. Table 4~11 summarizes the borehole 
geophysical data available for each tank 

4.1.2.2.1.S Single-Shell and Double-Shell Tanks Unplanned Releases. There are 
five unplanned releases associated with the single-shell tanks in the 241-A, -AX, and -C 
Tank Farms. There are no unplanned releases associated with the double-shell tanks. Four 
of these unplanned releases resulted from tank leaks (UPR-200-E-125, -126, -136, and -137) 
and one release occurred when an employee mistakenly pulled approximately 5 m (15 ft) of a 
contaminated electrode cable out of the 241-AX-104 Single-Shell Tank and set it on the 
ground (UPR-200-E-119). Most of the available information on these releases is summarized 
in Table 2-6. Cesium inventory data for each of the four tank leaks are summarized in Table 
4--2527. The 11ertical and lateral distrieutioft of eeeh of the taftk leaks eft:ft he estimated from 
the ~~hole geophysics data (Table 4 24). 

for th:·;~;;n~~;;,.~1;; a;:r ':~~ts~ttl8!~t!"!!f~t!~ ~;;a~~~s ~~= ::t~:: 
-:-:•:•:•:•:•:•:❖:•:•:• : • : • :•:•:•:•:•:•:•:❖:•:•:•:• : • : •: • 

is no chemical or radiological information available. The vaults only transported waste; 
therefore, there i5--flei!Ila volume, chemical, or radiological data available for these units. 

4.1.2.2.2.1 241 A 302.~ .. Catch Tank. This is an aetiYe waste m&Bagemeftt uftit. It is 
cuffently reported to contam 13,645 L (3,605 gal) of waste. 
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4.1.2.2.2.2 241 A 302B Cateli Tank. This is 8ft inaeti'le waste mftflagement unit. It 
is e1:1rrently reported te contain: 12,263 L (3,240 gal) of waste. 

4.1.2.2.2.3 241 A 350 C&teli Tank. This is ftfl active waste mftflagement 1:1nit. 
Voll:lmes were ·1ariable aeeofdiftg te speeifie plftflt opemtions. 

4.1.2.2.2.4 241 A 417 Cateli Tank. This is 8ft aeth•e waste mftflagement 1:1nit. It is 
e1:1rrently reported to eontaie. 120,590 L (31,860 gal) of waste. 

4.1.2.2.2.5 241 2~.X 152CT Cateh Tank. This is ftfl active waste mMagement 1:1nit. 
It is e1:1rrently reported te eonte:ift 10,053 L (2,656 gal) of waste. 

4.1.2.2.2.6 241 C 301 Cateli Tank. This is ftfl inaeti·1e waste mftflagement 1:1nit. It is 
e1:1rrently reported to eontaie. 120,590 L (31,860 gal) of waste. 

lllllt~ 
Mm:::ffl,~• ::1,s:::1ii::::1m2Yili: 

15fll1ll-~-·---.,-.liiU 
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4.1.2.3 Crib and Drains. The types of information available for the cribs, ~g drains,aoo 
dmin fields include inventory data, radiological survey results, and borehole geophysical 
data. Soil, vegetation, and air monitoring data are generally unavailable for these waste 
management units. Inventory and radiological information have largely been compiled from 
the WIDS sheets (WHC 1991a) and the mss database (DOE 1986) entries. 

4.1.2.3.1 216-A-1 Crib. This is an inactive waste management unit. It is currently 
barricaded as a surface contamination site. 

The inventory data for this unit are summarized in Tables 2-2 and 2-3. As detailed in 
Section 2.3.3.1, approximately 98,400 L (25,997 gal) of uranium waste was discharged to 
the crib (DeFord 1991). The waste contained mes, 106Ru, and 90Sr. In 1984 a few spots 
were found reading 90,000 ct/min. In 1990, 3,000 dis/min (beta) spots were found, but in 
1991 a surface radiological survey showed the area to be below detection limits. 

Grid sampling site 2E24 is near the 216-A-1 Crib. This site was monitored for 
external radiation, vegetation sampling, and grid soil sampling. The external radiation 
monitoring TLDs averaged 111 mrem/yr for 1985 to 1989 (Table 4-6). The greatest 
~i@.~j~fil)ii!i.f. radionuclides present in the vegetation sampling were 4°K at 13.0 pCi/g, 7Be 
ai°Jjj pct/_g;· and 106Ru at 2.25 pCi/g (Table 4-H,Ji), The greatest radionuclide 
concentrations detected in the grid soil sampling were mes at 5.49 pCi/g, and 4°K at 13.7 
pCi/ g (Table 4-8). 

4.1.2.3.2 216-A-2 Crib. This is an inactive waste management unit. It is currently 
marked as a iufface. contamination site. 

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

The inventory data for this unit are summarized in Tables 2-2 and 2-3. As detailed in 
Section 2.3.3.2, approximately 230,000 L (60,766 gal) of organic waste containing normal 
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paraffin hydrocarbons and tributyl phosphate was discharged to the crib (DeFord 1991). The 
radioisotopes thought to be present are mes, 106Ru, and 90Sr. The 1990 radiological survey 
did not identify any areas of surface contamination at this site. 

4.1.2.3.3 216-A-3 Crib. This is an inactive waste management unit. Inventory data 
for this unit are summarized in Tables 2-2 and 2-3 . As detailed in Section 2.3.3.3, the crib 
received over 3,000,000 L (~;QQQ gal) of waste containing mes, 106Ru, and 90Sr. 
The unit is monitored annually and no··contamination was detected in the 1990 survey. The 
unit received waste from silica-gel regeneration, uranyl nitrate hexahydrate, liquid waste, 
liquid drainage, and heating soil condensate. 

4.1.2.3.4 216-A-4 Crib. This is an inactive waste management unit. Inventory data 
for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.4, the crib 
received 6,210,000 L (1,640,~ gal) of laboratory cell drainage waste containing mes, 
106Ru, and 90Sr. In 1958 t ............ . 

and· fiooded ·an-·uea· beiweeii.iiie· uiifr.aii<i".ilie··29f~A-~foick~ --contamhiating the ground surface. 
'The eontami:nation was remo•red, ed in a 1990 mdiologies:l stnvey stnfaee eontamination 

RW:1ffifflll:::11 1milmrm::~@::!:~:111; 
4.1.2.3.5 216-A-5 Crib. This is an inactive waste management unit. Inventory data 

for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3 .3.5, the crib 
received 1 630 000 000 L (430 647 292 43:I?~ '-000 gal) of acidic waste containing 137es ' ' ' ' ' -:-:-:-:-:-:-:-:-,-~-:-:-:-:-:-:-:-:-:-:~ -:-:-:-:-:-:-:-:-: ' 
106Ru, and 90Sr. Data from Wells 299-E24-l, 299-E24-56, 299-E24-57, and 299-E24-58 
indicate that breakthrough to the groundwater could have occurred. In November 1983, the 
unit was stabilized when PUREX Plant exclusion area fences were installed (WHe 1991a). 
No contamination was detected in the 1989 radiological survey. 

4.1.2.3.6 216-A-6 Crib. This is an inactive waste management unit. Inventory data 
for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.6, the crib 
received 3,400,000,000 L (898,282,695 QQQ;'i)Q~ffll :gal) of waste containing mes, 106Ru, 
and 90Sr. The radiation zone denoting this ··siteggl·--·was enlarged to include the contaminated 
ground surface northeast of the unit. 

This waste management unit has i) a kftown miJ.mrJ.;I release; fUPR-200-E-21).. It 
was an overflow from the crib that contaminated the ·soif adJacent to the crib with unknown 
beta/ gamma reading to 500 mR/h. Almost two years later another knowngpp- release 
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1 occurred, (UPR-200-E-29).. This release was also an overflow from the crib with unknown 
2 beta/gamma with readings· to 30 R/h at 1.2 m (4 ft). After both of these releases, the ground 
3 was covered and the liquid level risers were filled with concrete. The valve station is 
4 barricaded with surface contamination placards and the crib is posted with both surface and 
5 underground radiation contamination signs. The 1990 radiological survey identified a new 
6 area of contamination of 2,000 to 5,000 dis/~jJJB@l:::Jl~i?:il· 
7 
8 Grid sampling site 2E30 is just south of the 216-A-6 Crib. This site was monitored for 
9 external radiation, vegetation sampling, and grid soil sampling. The external radiation 
10 monitoring TLDs averaged 80 mrem/yr for 1985 to 1989 (Table 4-6). The greatest 
11 im.ffiintl:U9RiPf. radionuclides present in the vegetation sampling were 4°K. at 10.9 pCi/g, 7Be 
12 at.T3'i:,ClJg·:··· and 106Ru at 1.73 pCi/g (Table 4-l-lJJ) . The greatest radionuclide 
13 concentration detected in the grid soil sampling was 4°K. at 13.5 pCi/g (Table 4-8). 
1 
1,5 Site ~ 2f.M3.[is also near the 216-A-6 Crib where fenceline soil sampling was taken. 
16 The radionuclide···wfoi the highest concentration was 4°K at 14.3 pCi/g (Table 4-9). 
1 
1. 4.1.2.3.7 216-A-7 Crib. This is an inactive waste management unit. The inventory 
19 data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.7, the 
2 · crib received 326,000 L (86,H9& gal) of waste expected to contain mes, 106Ru, and 90Sr. 
2 In 1990 and 1991, spots of contamination with readings up to 30,000 dis/min (beta) were 
22 foun4i!El.@:l:!J~ lil The surface radiation is generally at background levels, but radioactive 
2 tumbleweed .are .. found occasionally. 
2 
25 4.1.2.3.8 216-A-8 Crib. This is an inactive waste management unit. The inventory 
2o data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.8, the 
2'J. crib received 1,150,000,000 L (303,830,912 ~~u~~II gal) of waste containing mes, 3H, 
28 106Ru, and 90Sr. In 1988, weeds with 500 to 20)XXfctimin, and soil with 400 to 70,000 
2 ct/min, were found onsite. Contamination on risers was detected in 1990, but in 1991 the 
30 risers were below detection limit. The site surface was stabilized in September 1990. 
31 According to BnBIE!i-~ milestone M-17-28, all discharge to the 216-A-8 Crib was 
32 to cease September 1991. There shall be no further soil column discharge to this unit until 
33 BAT/AKART is implemented. In the interim, effluent will be routed to the double-shell 
34 tanks. Following implementation of BAT/AKART and approval of the ~pling and 
35 Apnalysis Pplan, discharge to the crib may resume if supported by the environmental impact 
36 as·sessment agreed to by the Washington State Department of Ecology, Department of 
37 Energy, and Environmental Protection Agency (Ecology et al. 1992). 
38 
39 External radiation monitoring was taken at two sites within the 216-A-8 Crib area. 
40 From 1985 to 1989 the average TLD readings for site No. 1 was 106 mrem/yr, and for site 
41 No. 2 was 124 mrem/yr (Table 4-6). In 1990 the sampling sites were designated as 216-A-8 
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S and 218-A-8 E. The average TLD readings for 216-A-8 S was 106 mrem/yr, and for 216-· 
A-8 E was 121 mrem/yr (Table 4-7). 

4.1.2.3.9 216-A-9 Crib. This is an inactive waste management unit. The inventory 
data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.9, the 
crib received 981,000,000 L (259,180,978Q,l,~B, gal) of waste containing the following 
radionuclides: mes, 106Ru, and ~r. The-·momtonng Wells 299-:§t,24-3 and 299-l;f24-4 
detected elevated radiation levels in 1963, yet by 1976 the radiation·· level was near··· 
background. The April 1990 surface radioltJgical survey found one spot with a level of 
30,000 dis/min, which is an increase from 1989. 

Grid sampling s$ite 2E23 is near the 216-A-9 Crib. This site was monitored for 
external radiation, vegetation sampling, and grid soil sampling. The external radiation 
monitoring TLDs averaged 103 mrem/yr for 1985 to 1989 (Table 4-6). The greatest 
99.µB:ffiiqij)if radionuclides present in the vegetation sampling were 106Ru at 3.25 pCi/g, 
aiicf99-fc"""ai"""LCpCi/g (Table 4-11). The greatest radionuclide concentrations detected in the 
grid soil sampling were mes at 9.97 pCi/g, and ~rat 2.2 pCi/g (Table 4-8). 

4.1.2.3.10 216-A-10 Crib. This is an inactive waste management unit. The inventory 
data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.10, the 
crib received a total of 3,210,000,000 L (848,084,5441:11;~ gal) of waste containing 
241Am mes 3H 1291 147Pin 23sPu 239J>u 214Pu i~u ·"ao.d ··90s":r Surveillance information 

' ' ' ' ' ' ' ' ' . suggests that since the beginning of 1984, 3H concentrations beneath the site have been 
increasing for the first time since PUREX resumed operations. Nitrate concentrations have 
also been continually increasing since March 1984, tripling since September 1985. 
Measurements of alpha radiation in well number 299-E24-02 have increased sixfold since 
September 1985, and are presently twice the 238U concentration limit. The nitrate level is 
currently fluctuating at about five times the drinking water standards since June 1985. 
However, no surface contamination was identified by the 1990 radiological survey. 

External radiation monitoring was taken at two sampling sites within the 216-A-10 Crib 
area and at one site near the crib, Site 2E29. From 1985 to 1989 the average TLD readings 
for Site No.1 was 88 mrem/yr, Site No.2 was 82 mrem/yr, and Site 2E29 was 80 mrem/yr 
(Table 4-6). In 1990, only Sites No. l and No.2 were sampled for external radiation. The 
average TLD readings for 216-A-10 No.1 was 99 mrem/yr, and for 216-A-10 No.2 was 107 
mrem/yr (Table 4-7). 
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Sampling s§ite 2E29 also had vegetation sampling and grid soil sampling. The greatest 
gp~µii:Um iadionuclides present in the vegetation sampling were 4°.K at 14.9 pCi/g, and 
106Ru .ai°3":3:fpCi/g (Table 4-H-J!i ). The greatest radionuclide concentrations detected in the 
grid soil sampling were 4°K at fs":4 pCi/g, and mes at 2.62 pCi/g (Table 4-8). 

4.1.2.3.11 216-A-21 Crib. This is an inactive waste management unit. The inventory 
data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.11 , the 
crib received a total of 77,900,000 L (20,581,242 gal) of sump waste and cell drainage 
expected to contain mes, 106Ru, and 90Sr. The unit was taken out of service in June 1958 for 
six months when a iiffl.fflUclay distribution pipe failed. The waste volume and waste 
inventory indicate breakthrough to groundwater has most likely not occurred. However, 
direct contamination was identified on the riser closest to the crib vent during the 1990 
radiological survey. The contamination level was 15,000 dis/min (beta-gamma). 

4.1.2.3.12 216-A-24 Crib. This is an inactive waste management unit. The inventory 
data for this unit are summarized in Table 2-2 and 2-3. As detailed in Section 2.3.3.12, the 
crib received 820,000,000 L (216,644,650 gal) of condensate from the waste storage tanks in 
the 241-A and 241-AX Tank Farms containing mes, 106Ru, and 90Sr. Because of inadvertent 
use, the radionuclide inventory is unknown for 1967 through 1979. In September 1990 the 
surface of the waste management unit was stabilized. The crib a:djoies the 8:l'C8: of tmplflflil:ed 
relea:se UN 200 E 56. 

Sampling of rabbitbrush plants for radioactivity on the 216-A-24 Crib detected higher 
concentrations of primarily mes than other plant parts. Concentrations of mes in leaves 
averaged 145 nCi/gDW and those for 90Sr averaged 0.316 nCi/gDW. Cesium-137 was 
detectable in the upper 1 cm (0.3 in.) of soil; however, at the 15 cm (6 in.) depth, mes was 
not detectable. Consequently, deep excavation may not be required for decontamination 
(Klepper et al. 1979). 

Some insect and mammal samples collected on the crib contained 137Cs. Those insect 
species associated with a rabbitbrush shrub containing mes and its litter showed higher 
levels of mes than other wider-ranging species caught in pitfall traps and by hand. Mammal 
samples of pocket mice indicated detectable amounts of 137 Cs with 70 % of the total body 
burden in the muscle and skeleton (Klepper et al. 1979). · 

Data from wells 299-E26-2,-3,-4,-5, and -7 indicate that breakthrough to groundwater 
could have occurred from the first and second sections of the unit. Prior to 1988, radiation 

WHC(PUREX-4)/9-29-92/03379A 

4-20 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

M 20 
21 
22 
23 
24 
25 
26 
27 
28 

~ ·29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

DOE'RL-92-04 

Draft B 

surveys identified brush with up to 30,000 ct/min (beta). Since then, the crib area has 
generally been below detectable limits. The unit was surface stabilized in 1988. 

Grid sampling site 2E18 is just west of the 216-A-24 Crib. This site was monitored 
for external radiation, vegetation sampling, and grid soil sampling. The external radiation 
monitoring TLDs averaged 111 mrem/yr for 1985 to 1989 (Table 4-6). The greatest 
gpml.P.~§jjijf radionuclides present in the vegetation sampling were 4°K at 14.5 pCi/g, and 
7Be."ai'-":f63°pCS)g (Table 4-H-11). The greatest radionuclide concentrations detected in the 
grid soil sampling were 4°K at .. f5.1 pCi/g, and mes at 6.24 pCi/g (Table 4-8). 

There are also two fenceline soil sampling sites near the 216-A-24 Crib. Site A-TF-E2 
is northwest of the crib and Site A-TF-E3 is just west of the crib. The radionuclides with 
the highest concentrations at Site A-TF-E2 were mes at 7.29 pCi/g, and 4°K at 13 .9 pCi/g. 
The radionuclides with the highest concentrations at Site A-TF-E3 were mes at 10.3 pCi/g, 
and 4°K at 15 .1 pCi/ g (Table 4-9). 

4.1.2.3.13 216-A-27 Crib. This is an inactive waste management unit. The inventory 
data for this unit are summarized in Tables 2-2 and 2-3 . As detailed in Section 2.3.3.13, the 
crib received 23,200,000 L of waste expected to contain mes, 106Ru, and 90Sr. ·oata from 
Wells 299-El 7-2 and 299-El 7-3 indicate that breakthrough to groundwater has not occurred 
at this site and the 1990 radiological survey did not detect any contamination (WHC 1991a). 

4.1.2.3.14 216-A-30 Crib. This is an iii.active waste management unit. The inventory 
data for this unit are summarized in Tables 2-2°'and 2-3. As detailed in Section 2.3 .3.14, the 
crib received over 7,000,000,000 L (1,849,405,548 gal) of waste containing 241Am, mes, 
3H, 147Pm, 239l>u, 106Ru, 113Sn, and 90Sr. During the winter of 1971 to 1972, an alkaline 
deposit formed over the surface of the crib. It appeared to be a salt deposit condensing out 
of vapors being emitted from the unit through the porous soil. In June 1972, the ground was 
covered with layers of sand and plastic. A surface radiological survey in 1990 did not find 
any evidence of radioactivity above detection limits. 

External radiation monitoring was performed at two sites within the 216-A-30 Crib 
area. From 1985 to 1989 the average TLD readings for Site No.1 was 87 mrem/yr, and for 
Site No.2 was 84 mrem/yr (Table 4-6). 

4.1.2.3.15 216-A-31 Crib. This is an inactive waste management unit. The inventory 
data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.15, the 
crib received 10,000 L (2,642 gal) of neutral organic waste from the 202-A Building. The 
waste was expected to contain mes, 106Ru, and 90Sr. The waste inventory and the waste 
volume indicate that no breakthrough to groundwater has occurred and no surface 
contamination was detected during the 1988 radiological survey. 
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4.1.2.3.16 216-A-32 Crib. This is an inactive waste management unit. The inventory 
data for this unit are summarized in Tables 2-2 and 2-3 . As detailed in Section 2.3 .3.16, the 
crib received approximately 4,000 L (1,057 gal) of waste expected to contain less than 1 Ci 
total beta activicyil¥lllff~J:J).. There was intent to dispose of 246,025 L (65,000 gal) of 
50 % Soltrol (a bfflftcf ofkero.sene)Jffiffl~fi.'- diluent in this crib. To this date, this proposed 
disposal has not been confirmed as····havhig' taken place and there will be no future disposal of 
waste to this crib. The 1990 radiological survey failed to identify any contamination at this 
unit. 

4.1.2.3.17 216-A-36A Crib. This is an inactive waste management unit. The 
inventory data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 
2. 3. 3 .17, the crib received 1,070,000 L (282,695 gal) of ammonia scrubber waste. The 
waste was expected to contain mes, 106Ru, and 90Sr. The site was deactivated soon after 

• initial operation when it became too radioactively contaminated for further use. Data from 
monitoring wells indicate breakthrough to the groundwater could have occurred at this unit 
(Fecht et al. 1977). The 1990 radiological survey did not identify any area of contamination. 

2 • 

4.1.2.3.18 216-A-36B Crib. This is an inactive waste management unit. The 
inventory data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 
2.3.3.18, the crib received 317,000,000 L (83,751,651 gal) of waste expected to contain 
241Am mes 3H 239Pu 241Pu 106Ru 113Sn and ~r The waste ammonia scrubber distillate 21 

22 
23 

' ' ' ' ' ' ' . ' (ASD) as, came from the PUREX fuel-element decladding operations. The crib operated 
until 1987 when sampling and analysis of the ASI>ifflml!~:i:ll~lr:::Plmif:9 confirmed the 

2 , presence of ammonium hydroxide in concentrations exceeding the State of Washington 
Department of Ecology Dangerous Waste Regulations (Chapter 173-303 Washington 
Administrative Code, WAC). The criteria for waste designation is WAC 173-303-070. 
Since then no waste has been discharged to the crib. 
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Table 4~11 shows data collected from three groundwater sampling locations, included 
is organics, pH, ·alkalinity, conductivity, 3H, cations, and anions. Highest concentrations 
found in the groundwater were calcium, potassium, sodium, silicon and nitrate (Buelt et al. 
1988). 

Table 4~~ is a list of the waste inventory for the 216-A-36B Crib. The inventory 
includes volume;··· Pu, Bijeta, 90Sr, 106Ru, mes, and 238U for 1966 through 1972 and 1981 
through 1987, excluding· 1982. Over the years the quantities of radionuclides have had a 
decreasing trend. Table 4~ffl;i shows the average concentrations of radiological parameters 
for PUREX ammonia scrubber····waste effluent and groundwater near the 216-A-36B Crib 
from 1983 to 1987. Two monitoring wells were sampled for total alpha, total beta, 3H, 90Sr, 
mes, 1~u, 60Co, uranium, and nitrate. The concentrations generally increased from 1984 
to 1985 and then began to decrease again. Table 4~jJ shows groundwater parameters 
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measured in Wells 299-E17-5 and 299-E17-9. The parameters measured fef included 
ammonia, fluoride, nitrate, pH, TOC, chloride and conductivity. Most of the ammonia and 
fluoride readings were below detection, nitrate ranged from 89.5 to 261.0 imniffim., and TOC 
ranged from 0.414 to 0. 763 phBp.pffi (WHC 1988b). ············ 

Data from Well 299-E17-05 shows total alpha and total uranium concentrations are two 
times the concentration limit from 238U. However, concentration of isotopes are below 
concentration limits. There is an increasing trend in 3H since August 1984, and NO3 from 
June 1984 to February 1985. Nitrate currently fluctuates around two times the drinking 
water standards. However, no surface contamination was detected during the 1990 survey. 

External radiation monitoring was performed at two sampling sites within the 216-A-
36B Crib area. In 1990 the average TLD readings for Site No.1 was 100 mrem/yr, and for 
Site No.2 was also 100 mrem/yr (Table 4-7). 

4.1.2.3.19 216-A-37-1 Crib. This is an inactive waste management unit. The 
inventory data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 
2.3.3.19, the crib receives process condensate from the 242-A Evaporator. The 1990 annual 
radiological survey indicates a total volume of 377,000,000 L (99,603,699 gal) of waste 
received by the crib. The waste contains 241Am, 137Cs, 3H, 1291, 147Pm, 239Pu, 106Ru, 113Sn, 
and 90Sr. Data from Well 299-E25-19 detected an increase in beta activity (excluding 
tritium) over the last seven month~ipf] )!SJ, but limits have not been exceeded. Tritium 
showed a decrease from April to October····of 1985. The November llliiI:sample was twice as 
high as the previous month and has shown an increase since then. Nitrate remains between 
two and four times the drinking water standards. Well 299-E25-20 shows that a decreasing 
trend of 3H has been exhibited since February 1985. In August 1986 nitrate remained 
between three and five times the drinking water standard. A surface radiation survey did not 
detect any contamination (WHC 1991a). The crib surface is moderately covered with deep 
and shallow rooted vegetation. 

External radiation monitoring was performed at one sampling site within the 216-A-37-
1 Crib area. From 1985 to 1989 the average TLD reading was 87 mrem/yr (Table 4-6). 
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1 4.1.2.3.20 216-A-37-2 Crib. This is an ffiactive waste management unit. The 
2 inventory data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 
3 2.3.3.20, the crib received 1,090,000,000 L (287,978,864 gal) of waste expected to contain 
4 241Am, mes, 147Pm, 239l>u, 106Ru, 113Sn, and 90Sr. The radionuclide inventory has been 
5 included in the inventory for the 216-A-30 Crib since the fourth quarter of 1983. The 1991 
6 radiological survey found contamination at levels of 500 dis/min (alpha) and 200 dis/min 
7 (beta). The WIDS ha:fdfiles indicate that the 1990 radiation survey results were below 
8 detection limits (WHC 1991a). 
9 
10 External radiation monitoring was performed at one sampling site within the 216-A-37-
11 2 Crib area. From 1985 to 1989 the average TLD reading was 88 mrem/yr (Table 4-6). 
12 
1 4.1.2.3.21 216-A-38-1 Crib. This crib was never activated. It is discussed in detail 
14"' in Section 2.3.3.21. It was intended to receive the liquid waste discharged to the 261-A-10 
1 Crib. 
1 
1 4.1.2.3.22 216-A-39 Crib. This is an inactive waste management unit. The inventory 
1 data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.22, the 
1 crib only received 20 L (5.3 gal) of floor drainage waste. The waste is expected to contain 
2 mes. 
2·r 
2 4.1.2.3.23 216-A-41 Crib. This is an inactive waste management unit. The inventory 
23 data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.23, the 
2 ' crib received 10,000 L (2,642 gal) of drainage waste from the 296-A-13 Stack. The waste is 
2.i. slightly acidic and expected to contain less than 1 Ci total beta activity!Il¥Hl!!ll!li.). Exact 
26 location of this site has not been confirmed; several temporary buildings .. are .. iocated .in the 
2, vicinity of the crib at the present time. 

~ 
29 4.1.2.3.24 216-A-45 Crib. This is an inactive waste management unit. The inventory 
30 data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.24, the 
31 1990 survey indicates that this unit has received a total of 103,000,000 L (27,212,682 gal) of 
32 process condensate waste. The waste contains 241Am, mes, 3H, 1291, 147Pm, 238Pu, 239l>u, 
33 241Pu, 1~u, 113Sn, and 90Sr. The 1990 radiological survey did not identify areas of 
34 contamination at this site. 
35 
36 4.1.2.3.25 216-A-11 French Drain. This is an inactive waste management unit. It 
37 received a total of 100,000 L (26,420 gal) of drainage waste expected to contain less than 50 
38 Ci total beta activity!!i:~@]l~!t@l. The fi=eneh drain e:Ktends 9 m (30 ft) deop into the 
39 ground a:nd is 0.8 m.··{2J··1ijift .. Eliftffletef. The PNb Hazardous Ranking System Migration 
40 Score for this drain is 1.04. The 1990 radiological survey did not identify any surface 
41 contamination. 
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4.1.2.3.26 216-A-12 French Drain. This is an inactive waste management unit. It 
received a total of 100,000 L (26,420 gal) of drainage waste expected to contain less than 50 
Ci total beta activityl:~ m:::~Q~li). The unit is 10 m (33 ft) deep and 0.8 m (2.5 ft) in 
diameter. There has been···no··contamination detected or any change in activity between the 
1987 survey and the 1988 survey. 

4.1.2.3.27 216-A-13 French Drain. This is an inactive waste management unit. As 
detailed in Section 2.3.3.27, it received a total of 100,000 L (26,420 gal) of seal water 
expected to contain less than 1 Ci total beta activity:!:l!l~lllt~I!~).. The dmi:ft e~eftds 5. 5 m 
(18 ft) deep into the gromid and is 0.9 m (3 ft) in d1a.met·er:·· The-·base of the drain is in 
common with the underground radiation zone associated with the 216-A-35 French Drain. 
The 1990 survey did not detect any surface contamination. 

4.1.2.3.28 216-A-14 French Drain. This is an inactive waste management unit. It 
received 1,000 L (305 gal) drainage waste containing less than 1 Ci total beta activity}~I 
:!~~~).. The dmi:ft is plaeed to a depth of 8.8 m (29 ft) Md the ~eayation extends below··die 
bottom of the pipe 1.5 m (5 ft). The 1990 radiological survey identified spots of 56,000 
dis/min (alpha) and 20,000 dis/min (beta) direct contamination. Smearable contamination of 
700 dis/min (alpha) was also detected. 

4.1.2.3.29 216-A-15 French Drain. This is an inactive waste management unit. It 
received 10,000,000 L (2,642,008 gal) of drainage waste containing less than 50 Ci total beta 
activityl!EfllI!l~! il- This unit is also registered as an underground injection well. The 
drain is fj m {4-;fftfdeep and 1.2 m (4 ft) in diameter. The drain also ineledes iHl mlet pipe 
entering at 10 m (33 ft) below gfflde and a 5 em (2 in.) riser extending 1.2 m (4 ft) abo"le 
grade. No surface contamination was detected during the 1988 annual radiological survey. 

4.1.2.3.30 216-A-16 French Drain. This is an inactive waste management unit. It 
received 122,000 L (32,232 gal) of waste expected to contain less than 10 Ci total beta 
activity!Efllil!ll~J:jj. The dmi:ft is 5.1 m (17 ft) deep and 1.1 m (3 .5 ft) in diameter. 
Currently· there.Is ·no piping, or other surface feature, to indicate the location of this drain. 

4.1.2.3.31 216-A-17 French Drain. This is an inactive waste management unit. It 
received 60,000 L (15,852 gal) of waste expected to contain less than 1 Ci total beta activity 
(IIQ!l!l!~ l!@l The site is 5.1 m (17 ft) deep with a 1.1 m (3.5 ft) diameter. The site also 
liiiia ··nfem··(4 in.) mlet pipe 0.6 m (2 ft) long, and an o•tertlow pipe leading to the 216 A 
16 Freneh Dmie:. 

4.1.2.3.32 216-A-22 French Drain. This is an inactive waste management unit. It 
received 10,000 L (2,642 gal) of drainage containing less than 1 Ci total beta activityj~i 
:~m:!@l· The site is made llf) of two 10 em (4 in.) effhlent pipes; one is "lertieal, the other ... 
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1 eaters horizontally 2.4 ffl (8 ft) below ·gmde. The vertical pipe is not ·1isible froffl grade. 
2 The 1988 radiological survey did not detect any surface contamination or any change from 
3 the last survey in 1987. • 
4 
5 The 216-A-22 French Drain has one unplanned release associated with it: UPR-200-E-
6 17. The release occurred when a crib inlet failed and contaminated the soil on top of the 
7 crib. The waste type and amount deposited during the spill is unknown. 
8 
9 4.1.2.3.33 216-A-23A French Drain. This is an inactive waste management unit. It 
10 received 6,000 L (1 ,585 gal) of waste expected to contain less than 50 Ci total beta activity 
11 !.llst::~[12!:i).. The umt is 4 ffl (13 ft) deep and 1.1 ffl (3.5 ft) in diameter. The site also 
12 he.s e. camoa steel •1eat riser extending froffl the top to 0.9 ffl (3 feet) e.oo•1e grade, a-nd ft:B 

13 iBlet pipe eetering e.t 2. 7 ffl (9 ft) below grade. 
1 
1 4.1.2.3.34 216-A-23B French Drain. This is an inactive waste management unit. It 
16 received 6,000 L (1,585 gal) of waste containing less than 5 Ci total beta activityIEH!f 
1 l~i~:i;).. The uflit is 2.1 ffl (7 ft) deep with e. 1.1 ffl (3.5 ft) di8:ffleter. The site e.i"so··eonte.ifts 
1 ae:···wet pipe eetering at 2.7 ffl (9 ft) below grade. 
19 
2 · 4.1.2.3.35 216-A-26 French Drain. This is an ffiactive waste management unit. The 
21 unit has been receiving floor drainage containing less than 1 Ci of total beta activityI:~s 
22 J~~li). The dmie. is e.ceessed ey e. suesurfe.ce feeder pipe a-nd is constructed 4. 6 ffl · (is ft)° 
23 deep-·with 1.2 ffl (4 ft) diameter. The 1990 radiological survey did not identify any surface 
2 contamination. 
25 
2o 4.1.2.3.36 216-A-26A French Drain. This is an inactive waste management unit. It 
2~ has received 1,000 L (304.8 gal) of waste containing less than 1 Ci total beta activity/flBQ 
28 J.9111). The construction design is the same as the 216-A-26 French Drain. The 1990 · ···· 
2 radiological survey did not identify any surface contamination. This unit cannot be 
30 distinguished from the 216-A-26 French Drain from indications at the surface. 
31 
32 4.1.2.3.37 216-A-28 French Drain. This is an inactive waste management unit. It 
33 has received 30,000 L (7,926 gal) of waste. The uflit is 3.4 ffl (11 ft) deep withe. grade 
34 diameter of 6.1 ftl (20 ft) a-nd e. eottoftl di8:ffleter of 3 ftl (10 ft). The ttflit also coete.iB:s e. 
35 perforated pipe eKteadiflg homoatally 1.2 ftl (4 ft) eelow gmde. 
36 
37 In 1981, the center of the unit was excavated and disposed of prior to installation of a 
38 PUREX Plant security system. After the security system was installed and the unit backfilled 
39 to grade, no posting or identification markers were placed at the french drain. Currently, the 
40 french drain is inside a posted surface contamination area immediately north of the uranyl 
41 nitrate hexahydrate tanks and south of the security fence. The 1988 survey did not identify 
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any surface contamination at this unit. However, during the 1990 radiological survey direct 
readings of 10,000 dis/min (beta-gamma) and 2,300 dis/min (alpha) were identified. 

4.1.2.3.38 216-A-33 French Drain. This is an inactive waste management unit. It 
was designed to receive bearing cooling waste from the 291-A-1 Stack electrical exhaust 
fans. However, no coolant was ever used; therefore, no waste was ever discharged to this 
unit. The french drain is 1.8 m (6 ft) in diameter and has a depth of 3.7 m (12 ft). i\.t 1.5 
m (5 ft) below gmde there is a 5 em (2 in.) iftlet pipe entering the unit. The 1990 
radiological survey did not detect any contamination at this french drain. 

4.1.2.3.39 216-A-35 French Drain. This is an inactive waste management unit. It 
received 10,000 L (2,642 gal) seal cooling water from the air sampler vacuum pumps in the 
202-A Building. The waste is expected to contain less than 1 Ci total beta activity!I~I 
il.~;~~).. The unit is 4.9 m (16 ft) deep and 1.8 m (6 ft) in diameter. There is an mlet .p.ipe 
located 3.2 m (10.5 ft) below gmde. This unit was a replfleemeet for the 216 A 13 FreftCh 
Dmifl. The drain is marked by a large diameter yellow concrete pipe with a "confined 
space" warning posted; however, there are no identification posts. It is assumed to be as in 
the same radiologieal ue:itJ.lil;l;l~#...9.~:;;B as the 216-A-13 French Drain. No 
contamination was detecteci .. fii .tiie .I95io·'iidiofogical survey. 

4.1.2.3.40 216-C-8 French Drain. This is an inactive waste management unit. It 
received an unknown volume of ion-exchange waste from the 271-CR Building. The waste 
is expected to contain less than 10 Ci total beta;;;!(ll!f}:~~~:!i;). The uftit is a 1.8 m (6 ft) 
diameter by 2.4 m (8 ft) long eonerete eu1'1ert plaeed .. ;f'ertfual:ly 1.2 m (4 ft) below grade. 
The cuh•ert is in a 4.9 m (16 ft) deep fflfcaz,ation. The drain also has an inlet pipe from the 
271 C BuHding. Currently, the dmifl is mMlred by a gooseneek pipe in a 3 x 3 m (10 x 10 
ft) area stabiliz!ed with santl. The 1988 survey identified 2,000 ct/min contamination on the 
surface. The sitefimilihfaif:alli was surface stabilized in A ril 1991 and is sted :::::::::::::::::::;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;: p po 
"Underground Radioactive Material." 

4.1.2.4 Reverse Wells. Well 299-E24-111 is the only injection well in the PUREX Plant 
Aggregate Area. It is located just west of the 216-A-38-1 Crib and has similar functions to a 
reverse well. It is an inaeti'f•e waste management uftit that is 4.6 m (15 ft) deep, has 32 
obse£Yatioe wells, and has a 5,678 L (1,500 gal) mixing tft:ek. The unit received eleven 
3,785 L (1,000 gal) injections of uniform solutions of calcium chloride, calcium nitrate and 
selected tracers composed of 134Cs and ~r. The well was built for testing purposes only and 
was never activated to accept waste from any operations on the Hanford Site. Siftee the well 
was not used as a waste diSf)Osal site, ft}lo analytical data are available. 

The area is enelosed within the PUREX surface contaminated area, which is pa¥ed with 
asphalt or etYt<ered with gravel. Two eftClosures ere present at the well site; one light ehaifl 
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eaelosure mflfl<:ed with surface eoataminatioa, aad OftC marked uadergrouad eoataminatioa, 
CftClosiflg a ·1ertical pipe assumed to be the injeetioe. well ae.a oe.e monitoring weH. Wells 
drilled for moe.itoriflg the iejeetioe. well are marked by 15.2 em (6 i.B..) atH pipes with steel 
eaps-:-

4.1.2.5 Ponds, Ditches, and Trenches. The PUREX Plant Aggregate Area has two 
ditches, 216-A-29 and 216-A-34, and four trenches, 216-A-18 through -20 and 216-A-40. A 
series of sediment and vegetation samples have been analyzed from these waste management 
units. 

4.1.2.5.1 216-A-29 Ditch. This is an inactive waste management unit. The siteg~~q,ij 
was surface stabilized in October 1991. The depth of the ditch varies from 0.6 to 4.6 m (i 
to 15 ft). This unit receives discharge from PUREX Plant chemical sewer that is-,'wl 
composed of acid fractionator condensate, demineralizer recharge effluents, nonprocess steam 
condensate, and chemical storage tank overflows. The waste from the PUREX Plant is-,'@~ 
directed to the 216-B-3-3 Ditch which leads to the 216-B-3 Pond, which is active. The flow 
rates ~ii from approximately 378 to 5,290 Umin (100 to 1,400 gal/min). 
Average flow ~,,!. about 970 gal/mm (3 '670 LJmin)q~:~¼g:1.;i.mmiR~4Qiii~ii l-
Discharges of sodium hydroxide and sulfuric acid solution··occurrecf on a daily .. basis until 
February 1986. 

Known and potential discharges include demineralizer regenerant, oxalic acid, nitric 
acid, hydrogen peroxide, calcium nitrate, potassium permanganate, sodium carbonate 
solution, hydrate solution, potassium hydroxide, sodium nitrate, sodium hydroxide, cadmium 
nitrate, and hydrazine. The majority of these discharges were Comprehensive Environmental 
Response, Compensation and Liability Act (CERCLA) reportable releases. The document 
216-A-29 Ditch Preliminary Closure/Post-Closure Plan has a table of a single sampling 
period of organics and inorganics in the PUREX chemical sewer (DOFJRL 1987). These 
could possibly have been in the discharge to the 216-A-29 Ditch. 

The U.S. Department of Energy, Richland Operations Office (DOFJRL) has a plan to 
administer the unit so that any future releases are within acceptable limits and will not harm 
the public or the environment. The general closure plan involves several steps, some of 
which have already been initiated as a demonstration of DOFJRL intent. The general steps_ 
are the following: 

(1) Discontinue discharges of hazardous materials to the facility 

(2) Sample site soils and sediments 

(3) Analyze soil and sediment samples for hazardous components 
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!4) Close facility under Resource Conservation and Recovery Act (RCRA) 
(inventory removal/ decontamination or alternate closure option). 

Within the 216-A-29 Ditch area surface water sampling and aquatic vegetation sampling 
was conducted. The surface water sampling looked for total beta, total alpha, mes, and 
90Sr. From 1985 to 1990 the majority of the readings were below detection limit (Table 4-
10). The aquatic vegetation sampling was conducted from 1985 to 1989 and looked for the 
following radionuclides· 214Bi 134Cs 212Pb 214Pb 2J9n.. 106Ru 125Sb 90Sr 208TI and U The • , , , , ~ ru, , , , , . 
highest readings were mes at 36 pCi/g, 239Pu at 8.3 pCi/g, 106Ru at 280 pCi/g, and 125Sb at 
19 pCi/g. 

.-11ra,-1111f&P 
riifflfl:;::m::!11::.l~iYi~i:::n f 
.......... ..... m:::m1¥:::11m:::::~~~~:~:::::111i~::11E::::-m:::m1~11::m11:m~:::fiH1tmHffi:mi'Si~11i ... 

i11:::sml1i:::1mPmm::::fflm~* 

• ,,----= 
;:;:;:::;:;:::::::::::;:;:;: 

4.1.2.S.2 216-A-34 Ditch. This is an inactive waste management unit. The ditch 
contains an inlet pipe which is placed 0.6 m (2 ft) below grade. This unit has been 

~t~~[~;.1.~~~;:4:m;iund contamination site. figi!imi~::::&mi::::Eeoo.iJiiii~::~§i!ixiM!Rl! 

4.1.2.S.3 216-A-18 Trench. This is an inactive waste management unit. The trench 
is 4.6 m (15 ft) deep. The trench received the depleted uranium waste from the cold start-up 

ii»1\a1iiii1iaiiilr 
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4.1.2.5.4 216-A-19 Trench. This is an inactive waste management unit. The trench 
is 4.6 m (15 ft) deep. The trench received contact condenser cooling water via the 216-A-34 
Ditch and the depleted uranium waste from the cold start-up run at the 202-A Building. IJ.i 

111•-1• ;: 
4.1.2.5.5 216-A-20 Trench. This is an inactive waste management unit. The trench 

is 4.6 m (15 ft) deep. The trench received the 241-A-431 Building contact condenser cooling 
water via the 216-A-34 Ditch, and the depleted uranium waste from the cold start-up run at 
the 202-A Building. This unit received the same waste as the 216-A-19 Trench. IJ.i 

••1,,c1•a: 
4.1.2.5.6 216-A-40 Trench. This is an inactive waste management unit. This trench 

is 4.9 m (16 ft) deep. The unit contains three large sealed bladders designed for storing 
effluents. A pipe runs through the trench horizontally 3. 7 m (12 ft) below grade. The 
trench received the diverted cooling water and steam condensate from the 244-AR Vault. 
Currently, t%}le ~'ff is enclosed within a box-wire fence. &nd se•1eml mmbleweeds 
fill the clitcli ·bottom. ··· ··· ··· ···· ··· 

···••11111-pa~::g 
alltlltilJIW'•;• 
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4.1.2.6 Septic Tanks and Associated Drain Fields. None of the septic tanks and drain 
fields are thought to have received any hazardous waste so there is no significant sampling 
information available. 

4.1.2.6.1 2607 EA Septie Tank and DraiB Field. This 1:18:it is still active B.ftd 
receives 0.06 m~~) of sftftita:ry wastewater and sewage per day. It is &ot tho1:1ght to ha•.•e 
received B.:B:y hB.Zftl'do1:1s waste B.ftd ftO chemical or mdiological data are 11Ya.ilftl,le. 

4.1.2.6.2 2607 EC Septie Teak ene. DFeiB Field. This uftit is still aetF;e and 
receit1es B.:B: estimated 0. 45 m~ ( 16 fe) of sflflite:ry wastewater B.:B:d sewage per day. It is B:ot 
thought to hft"• 'e receh•ed 88:Y hB.Zftl'do1:1s waste 88:d B:o chemical or radiological data are 
B.Yailable. 

4.1.2.6.3 2607 ED Septie Tank and DraiB Field. This uftit is still acfu•e B.:B:d 
receives 8ft estimated 0.28 m~ (10 ft~) of SB.:B:itary wastewater B.:B:d sewage per day. It is B:ot 
thought to hft"1e reeeit,ed a:ay hll2:8:Fdous waste and &o ehemical or radiologieal data are 
availalJle. 

4.1.2.6.4 2607 EG Septie Teak. This uftit is still aelPie a:ad reeeives a:a estimated 
0.17 m~~) of sanitary wastewater 88:d sewage per day. It is not tho1:1ght to hB.Ye receit;ed 
B.:B:Y hB.Zftl'dous waste and no chemical or radiological data are ft"•'ailalJle. 

4.1.2.6.5 2607 EJ Septie Tank. This 1:18:it- is still active B.:B:d receit• 'es B.:B: estimated 
0.32 m~ (11 fe) of SB.:B:itary wastewater and sewage per day. It is oot tho1:1ght to hft"•'e 
reeeh<ed B.:B:y hB.Zftl'dous waste and oo chemieal or radiological data are aYailable. 

4.1.2.6.6 2607 EL Septie Tank. This uftit is still acti11e B.:B:d receit,es B.:B: estimated 7.9 
m~ (279 fe) of SB.:B:itttry wastewater B.:B:d sewage per day. It is oot tho1:1ght to ha11e recci11ed 
aey hll2:8:Fdous waste a:ad &o ehemieal or mdiologieal data are aYailable. 

4.1.2.6.7 2607 E6 Septie Tank and Drain Field. This 1:18:it is still active B.:B:d receit;es 
B.ft estimated 43.5 m~ (1,536 fe) of SB.:B:itary wastewater B.ftd sewage per day. It is not 
tho1:1ght to hft"t•e receit1ed Rily hazftfdo1:1s wast-e and oo chemical or radiological data are 
11Ya.ilftl,le. 
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~lo chemical or radiological data ftfC a•1e.ilable for the di>,ersion boxes in the PUREX Plflllt 
Aggregate Area.. Some of the process sewer l.i:ftcs ftfC thottght to hw,e leaked; however, no 
im•entory or sampling data are ft't'e.ilable to estimate the magftitttde of these leaks. 

One di>1ersion box:, 241 CR 151, has ftfl: ttnpltlimed release associated with it. A peddle 
of contamiBated liqttid was discovered neftf the diversion bo;,c. More detailed informatioB 
regftfflmg the ttnplimfted release is ie. Section 2. 3 .10. 
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4.1.2.8 Basins. There are two retention basins in the PUREX Plant Aggregate Area. Most 
of the data available for the basins are summarized from WIDS (WHC 1991a). 

4.1.2.8.1 207-A Retention Basins. lJ.mmJFhese are.j$)::ffli active waste management 
units. The fOteetion easins@Ui are constructecf'to a depth-·oti1 m (7 ft). No inventory 
data are available for these ··uftiisjffi~fa~lt- In the past they ha¥ei, :::J:i.~§ generally received only 
low-level waste, steam condensate····an:cfprocess condensate from .. th,t242-A Evaporator. 

4.1.2.8.2 216-A-42 Retention Basin. This is an active waste management unit. The 
retention basin is constructed to a depth of 7 m (23 ft). No inventory data are available for 
this unit. The basin receives chemically or radioactively contaminated diversions from the 
PUREX chemical sewer line, cooling water line, and steam condensate discharge. 
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4.1.2.9 Burial Sites. There are five burial grounds and one burning pit in the PUREX 
Plant Aggregate Area. Most of the data available for the burial sites and burning pit are 
summarized from WIDS (WHC 1991a). 

4.1.2.9.1 200-E Burning Pit. This is an inactive waste management unit. It is 
reported to have received 1,500 m3 (52,972 ft') of construction and office waste, paint 
wastes, and chemical solvents. There are three areas within the burning pit that are 
designated as areas of surface contamination and one area warning of asbestos in the middle 
of the basin. There is a an area roped off with a sign labeled "RCRA Waste Site." This 
enclosure marks the location of a single detonation event in 1984, used to dispose of a 
quantity of unstable liquids. The chemicals detonated include: 

Butoxyethanol 
Dioxane 
1 4#Dioxane ' ;::; 
Hydrogen Peroxide 
Isopropyl Ether 
Methyl Ethyl Ketone 
Phosphoric Acid 
Polyethylene Glycol Monoethyl Ether 
Sodium Azide 

19 L (5 gal) 
0.95 L (0.25 gal) 
1.25 L (0.33 gal) 
11.36 L (3.00 gal) 
8 L (2.1 gal) 
0.18 L (0.05 gal) 
189 L (50 gal) 
0.95 L (0.25 gal) 
0.47 L (0.12 gal) 

This unit has two§,ij~ unplanned release associated with it: UN 200 E 62 ed UPR-
200-E-106. Unplanned release UPR-200-E-106 consisted of contaminated paper towels from 
the control laboratory with radiation readings as high as 2.5 R/h found at the burning 
ground. 

Site 2E12 is just west of the 200-E Burning Pit. This site was monitored for external 
radiation, vegetation sampling, and grid soil sampling. The external radiation monitoring 
TLDs avera ed 89 mrem/ r for 1985 to 1989 (Table 4-6). The test i.o.hc.&htrafihiiiof g y grea :-:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:-:-:-:-:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•: 
radionuclides present in the vegetation sampling were 4°K at 10.6 pCi/g, 7Be.°afiJlf pCJ/g, 
and 90Sr at 1.75 pCi/g (Table 4-11). The greatest radionuclide concentrations detected in the 
grid soil sampling were 4°K at 11.9 pCi/g, and 137Cs at 13.6 pCi/g (Table 4-8). 

4.1.2.9.2 218-E-1 Burial Ground. This is an inactive waste management unit. The 
unit is made up of fifteen 61 m (200 ft) long trenches, all have been filled to ground level 
since 1974. The trenches were filled with cinders from the 200 East Power Plant and then 
covered with coarse gravel and backfilled in an attempt to stabilize the site. In October 1981 
the entire surface of the unit was covered with a minimum of 46 cm (18 in.) of clean 
overburden and revegetated. 
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The unit received about 3,030 m3 (107,003 ft') of both mixed fission products and 
transuranic (TRU) dry waste. This waste is expected to contain 137Cs, 106Ru, and 90Sr. The 
1990 annual radiological survey identified weeds in the southeast comer of the site that were 
contaminated to a level of 5,000 ct/min. 

UPR 200 E-53. The 218-E-1 Burial Ground has an unplanned release associated with 
it, UPR-200-E-53. The release occurred during a burial operation when contamination was 
spread by uncovering previously buried waste at the south end of a waste trench in the burial 
ground. _ The release had unknown beta/gamma contamination with readings to 150 mR/h. 
Currently, there are no signs indicative of an unplanned release. 

4.1.2.9.3 218-E-8 Burial Ground. This is an inactive waste management unit. The 
unit is constructed to a depth of 4.6 m (15 ft) with an unknown number of backf'illed 
trenches. The burial ground received mixed fission products and transuranic waste, 
including repair and construction wastes from the 293-A Building and the PUREX Plant new 
crane addition. The unit received 2,265 m3 ($.Q~B,],-). of waste expected to contain 137Cs, 
106Ru, and 90Sr. On February 21, 1979, residu·e-·Jrom····1,roken tumbleweeds blown in along 
the west boundary line of this site were found .to be reading greater than 100,000 ct/min 
beta/gamma activity. 

4.1.2.9.4 218-E-UA Burial Ground. This is an inactive waste management unit. 
The site is constructed to a depth of 4.9 m (16 ft) with 28 dry waste burial trenches. 
Operational experience has shown that the backf'ill was substantially less than the present 
requirement of 1.2 m (4 ft). Some waste was visible at the surface prior to stabilization 
efforts. The unit is designated as an area of underground contamination and surface 
contamination. 

The wastes received by the trenches included dry waste packaged in cardboard boxes 
and plastic bags, and acid-soaked material. The total volume of waste received by the burial 
ground is 15,249 m3 (538,511 ft') containing 137Cs, 106Ru, and ~r. The 1990 survey 
detected unidentified contamination in small areas reading 20,000 dis/ min and contaminated 
tumbleweed up to 40,000 dis/min. 

4.1.2.9.4.1 UnplaDBed Releases UPR 200 E-24 and UPR 200 E-30. The 218-E-12A 
Burial Ground has two unplanned releases associated with it. Unplanned release UPR-200-E-
24 occurred on June 17, 1960 when a burial box collapsed during burial operations, causing 
spotty ground contamination from the burial ground to the east area perimeter fence, a 
distance of about 3.2 km (2 mi). The contamination had unknown beta/gamma readings up 
to 2,000 mR/h at the site. Average radiation level inside the burial ground fence was 30 
mR/h at 10 cm (4 in.). Unplanned release UPR-200-E-30 occurred on April 20, 1961 when 
another burial box collapsed during burial operations spreading contamination throughout the 
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burial ground. The contamination had unknown beta/gamma with readings up to 500 R/h. 
The unit was stabilized immediately after the burial and the trench involved was backfilled. 

4.1.2.9.5 218-E-12B Burial Ground. This is an active waste management unit. The 
burial ground is divided into two general sections, north and south. The southern section 
contains an eastern portion that is stabilized with soil and designated as an area of 
underground contamination. A barrier with surface contamination warning signs extends 
along the road separating the northern and southern portions of the burial grounds. One of 
the trenches in-the northern portion contains Navy reactor compartments that contain lead 
shielding with an anticipated minimum life expectancy for containment of 300 ytyms. The 
burial ground is partially stabilized. ·············· 

13 Grid sampling site 2E5 is near the 218-E-12B Burial Ground and sampling site 2Ell is 
1 just north of the burial ground. These sampling sites were both monitored for external 
15 radiation. However, only Site 2Ell also had vegetation sampling and soil sampling 
l performed. The external radiation monitoring TLDs averaged 94 mrem/yr for Site 2E5 and 
1 100 mrem/yr for Site 2Ell from 1985 to 1989 {Table 4-6). The greatest quantity of 
18 radionuclides present in the vegetation sampling were 212l>b at 0.93 pCi/g and 214Pb at 2.0 
19°J pCi/g {Table 4-11). The greatest radionuclide concentrations detected in the grid soil 
2 ,, sampling were 137Cs at 11.9 pCi/g, and 90Sr at 1.92 pCi/g (Table 4-8). 
21 
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4.1.2.9.6 218-E-13 Burial Ground. This is an inactive waste management unit. This 
was an unplanned site constructed to a depth of 2.4 m (8 ft) . In August 1966, this unit 
received broken pieces of contaminated concrete from a pipe trench, which were left in the 
excavation hole and buried following repair to the piping at that location. The unit contains 
less than 1 Ci fission products. The contaminated soil volume is estimated at 184 m3 (6,498 
ft') with an overburden soil volume of 175 m3 (6,180 ft') . 

4.1.2.10 Unplanned Releases. There is very little chemical or radiological data available 
for any of the other unplanned releases. Any information which was found is summarized in 
Table 2~. 

::::::: 

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 PUREX 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. 
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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 Hanford Site, this pathway (i.e., travel 
time, receptors) will be addressed in the 200 East Groundwater AAMSR. 

It is important to note that these evaluations do not attempt to quantify potential human 
health or environmental risks associated with exposure to PUREX Plant Aggregate Area 
waste management unit contaminants. Such a risk assessment cannot be performed until 
additional waste management unit characterization data are acquired. Risk assessment 
activities will be performed in accordance with the Hanford Site Baseline Ri.sk Assessment 
Methodology document (DOE'RL 1992b) being prepared in response to the Tri-Party 
Agreement M-29 milestone. This methodology incorporates the requirements established in 
the Risk Assessment Guidance/or Superfund (EPA 1989a) and the EPA Region 10 
Supplemental Risk Assessment Guidance/or 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 PUREX Plant Aggregate Area. The extent of PUREX 
Plant Aggregate Area biota sampling has been limited to vegetation sampling (Section 
4.1.1.4). The role of biota in transporting contaminants through the environment is 
discussed in the sections that follow, and biota are included as receptors in the conceptual 
model. However, the assessment of potential ecological risks associated with biota exposure 
to PUREX Plant Aggregate Area contaminants is currently constrained by the lack of data. 
This data gap is addressed in Section 5.0, and is discussed further in Section 8.2.3. 

4.2.1 Release Mechanisms 

The PUREX Plant Aggregate Area waste management units can be divided into two 
general categories based on the nature of the waste release: (1) units where waste was 
discharged directly to the environment; and (2) units where waste was disposed 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 
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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 
other containers, cribs with membrane liners, vaults, tanks, waste transfer facilities , and 
unplanned releases that occurred within containment structures. Waste management units that 
received only dry waste could also be included in this category, since the potential for wastes 
to migrate to soils outside of the unit is low due to the negligible natural recharge rate in the 
200 Areas at the Hanford Site. For these waste management units, the first consideration to 
be addressed in developing a conceptual model is the integrity of the containment structure. 

The ability of this report to evaluate the efficacy of engineered barriers is limited by 
the lack of vadose zone soil sampling data and air sampling data for many waste management 
units. Available sampling information for the waste management units and unplanned 
releases has been summarized in Section 4.1. The data indicate that membrane liner systems 
used in waste management units with significant liquid inputs (e.g., 216-A-40 Trench) were 
ineffective in preventing releases to the subsurface. 

The efficacy and integrity of concrete liners (e.g., 216-A-42 Retention Basin) and steel 
tanks (vaults) have not been determined. For those units that received only dry wastes, such 
as gloves, pumps, contaminated dirt, and process equipment, the potential for release is 
expected to be low. However, small amounts of liquid wastes (3H, lab wastes) are known to 
have been disposed of in these waste management units, and early disposal records (prior to 
about 1968) are incomplete. Thus, releases from these structures to the surrounding soil are 
possible. 

In addition to evaluating releases to the subsurface, the conceptual model must address 
the potential for releases to air and, for radionuclides, the potential for direct irradiation. All 
units have some type of barrier to releases to the surface; however, barriers can fail over 
time or may not be designed to prevent migration by certain transport pathways (e.g., 
volatilization). 

4.2.2 Transport Pathways 

Transport pathways expected within the PUREX Plant Aggregate Area are summarized 
in this section, including: 
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• Drainage and leaching from soil to groundwater 

• Volatilization from wastes, surface water, and shallow soils 

• Wind erosion of contaminated surface soils 

• Deposition of fugitive dust on soils, plants, and surface water 

• - Uptake from soils and surface water by vegetation 

• Uptake by animals via direct contact with soils or surface water or ingestion of 
soils, surface water, vegetation, and other animals 

• Direct exposure to radiation. 

In addition, transport within the saturated zone and subsequent release to groundwater 
wells or to effsi~e 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 :f.ast 
Groundwater AAMSR. 

Following transport, exposure may occur through the following pathways: 

• Inhalation or volatilized contaminants or suspended particulates 

• Ingestion of contaminants in soils, vegetation, or animals 

• Direct dermal contact with contaminants in soils 

• Direct exposure to radiation. 

4.2.2.1 Transport from Soils to Groundwater. Soil is the initial receiving medium for 
waste discharges in the PUREX 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 eGgi m (200 ft) below ground surface. These factors are discussed in the 
following sections. ., .... _. 

4.2.2.1.1 Depth of Release. w g]jfginlffl :=:llt::tqi:=:i ::111:n:m1Hmit: l aste 
management units that released wastes at a greater depth below the surface are mere 
ttkelylyi,Ii ilffli llt-ffl! to contaminate groundwater than waste management units where 
the release was shallow. The 299 E24 111 lRjectiee. Well is ft primary mcB:fflple ef ft deep 
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release at the PUREX Plftftt Aggregate Afeft. Howe11er, since the injection well only 
fCCei11ed test solutions Md did oot rccefrt1e waste, it is not suspected of tnmsporting 
eontamiftliH:ts to the groundwater. Other possible eoBtfibutors to the groundwater are uft:its 
with membranes, such as the 2 Hi A 10 Crib which is belie¥ed to hll'+•e released effluent to 

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 PUREX Plant 
Aggregate Area, the primary source of moisture for mobilizing contaminants are waste 
management units that discharge liquid waste to the soil column and, to a much lesser extent, 
precipitation recharge. As discussed in Section 3.5.2, a number of studies have estimated 
natural precipitation recharge in a range from Oto 10 cm/yr (0 to 4 in./yr), depending 
primarily on surface soil type, vegetation, and topography. The upper value in the range 
was a computer model generated estimation rather than actual measurement. The actual 
natural precipitation recharge for the PUREX Plant Aggregate Area is likely to fall at the 
lower end of this range. 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 (137Cs and 106Ru) 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-A-6 
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 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. There are no known cases of this occurring in 
the PUREX Plant Aggregate Area waste management units, a:lthough the poteBtie:l e'Kists. An 
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example of this process occurred at the 216-U-16 Crib in the U Plant Aggregate Area, where 
lateral migration of acidic waste above a caliche layer mobilized radionuclides ~ i.9'w the 
216-U-1 and 216-U-2 Cribs (Baker et al. 1988). ·············· 

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. Because of the 
stratified nature of the Hanford Site vadose zone soils and the moisture content dependence 
of unsaturated hydraulic conductivity, vertical anisotrophy is expected, i.e., vadose zone soils 
are likely to be more permeable in the horizontal direction than in the vertical. This vertical 
anisotrophy may reduce the potential for contaminant migration to the unconfined aquifer. 

4.2.2.1.4 Retardation. The rate at which contaminants will migrate out of a complex 
waste mixture and be transported through unsaturated soils depends on a number of 
characteristics of the chemical, the waste, and the soil matrix. In general, chemicals that 
have low solubilities in the leaching fluid or are strongly adsorbed to soils will be retarded in 
their migration velocity compared to the movement of soil pore water. Studies have been 
conducted of soil parameters affecting waste migration at the Hanford Site to attempt to 
identify the factors that control migration of radionuclides and other chemicals. Recent 
studies of soil sorption are summarized in Seme and Wood (1990). Some of the processes 
that have been shown to control the rate of transport are: 

• Adsorption to Soils. Most contaminants are chemically attracted to some degree 
to the solid components of the soil matrix. For organic compounds, the 
adsorption is generally to the organic fraction of the soil, although in extremely 
low-organic soils, adsorption to inorganic components may be of greater 
importance. Soil components contributing to adsorption of inorganic compounds 
include clays, organic matter, and iron and aluminum oxyhydroxides. In general, 
Hanford surface soils are characterized as sandy or gravelly with very low 
organic content (less than 0.1 %) and low clay content (less than 12 %) (Tallman et 
al. 1981). Thus, site-specific adsorption factors are likely to be lower, and rate 
of transport higher, than the average for soils nationwide. 

• Filtration. Filtration of suspended particulates by fine-grained sediments has 
been suggested as a mechanism for concentration of radionuclides in certain 
sedimentary layers. This finding suggests that migration of suspended 
particulates may be an important mechanism of transport for poorly soluble 
contaminants. 
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• 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 
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 fonic 
strength (high salt content) can bias the sorption equilibrium toward desorption, 
leading to higher concentrations of the contaminant in the soil pore water. 

• 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 
PUREX 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 
reprecipitate or become reabsorbed to the soil. Observations of pH impacts on 
waste transport at the Hanford Site include: 

• The remobilization of uranium beneath the 216-U-l and 216-U-2 Cribs in 
the U Plant Aggregate Area is believed to have occurred in part because of 
this introduction of low pH solutions. 

• Leaching of americium from the Z Plant Aggregate Area 216-Z-9 Trench -
sediments was found to be solubility controlled and correlated to solution 
pH. 

4.2.2.1.5 Complexation by Organics. Certain organic materials disposed of at the 
PUREX Plant Aggregate Area are known to form complexes with inorganic ions, which can 
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enhance their solubility and mobility. Tributyl phosphate is the primary organic complexing 
agent disposed of at the PUREX 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. 

• Biotransformation. 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 thereby introduce them to the food web. 

• Volatilization. Organic chemicals and volatile radionuclides can be transported 
in the vapor phase through open pores in soil either to adjacent soil or to the 
atmosphere. These volatilized compounds could include acetone, radon (a decay 
product of uranium), and tritium (HTO in tritiated water). Some elements 
(mainly fission products such as iodine, ruthenium, cerium, and antimony) are 
referred to as "semivolatiles" because they have a lesser tendency to volatilize. 

4.2.2.2 Transport from Soils and Surface Water 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., 
acetone or volatile radionuclides [14C, 14C02, 

1291, or 3H]) have been released. Transport 
mechanisms include evaporation/volatilization diffusion down a concentration gradient, and 
gas-driven flow. Situations where the latter process may occur include production of 
methane gas from degradation of organic compounds in soil, or production of hydrogen and 
oxygen gases by radiolytic hydrolysis of water. 

In order for fugitive dust emissions to occur, contaminants must be exposed at the 
surface of the waste management unit. A number of mechanisms could lead to exposure of 
contaminants in soil-covered waste management units. These mechanisms include uptake by 
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1 vegetation, transport by animals, disruption of the waste management unit (e.g. , cave-ins at 
2 cribs), and wind erosion. Wind erosion can strip off surface soil and uncover waste 
3 materials. This mechanism has been identified as an ongoing problem in some of the waste 
4 management unit areas. The processes by which biota may expose contaminated soils are 
5 discussed in Section 4.2.2.4. 
6 
7 The PUREX Plant Aggregate Area has been suspected of contributing to the overall 
8 fugitive dust emissions at the Hanford Site. A l ~i :IB{l mi2) area just northeast of the 
9 northeast comer of the 200 East Area is posted.°ror .contamina°iion from windblown vegetation 
10 . that has jumped the fence. The nearest upwind sources for this contamination would be the 
11 PUREX burial grounds. 
12 
13 4.2.2.3 Transport from Soils to Surface Water. The only surface water available in the 
1 PUREX Plant Aggregate Area is at the 216-A 29 Ditch,4~ and the 207-A Retention Basins. 
1 The 216 A 29 Ditch has beea aetiye siBee 1955 tmd has ···reeeived waste liquids from a 11ariety 
16 of soufces (Seetioa 4.1). The f)Ortioa of the ditch south of the grout kefttmcat facility 
1 perimeter feftce has re,eefttly bee0: backfilled to gmde with gm¥el. Transport of contaminants 
1 to surface water bodies outside of the PUREX Plant Aggregate Area via groundwater 
19 discharge and deposition of fugitive dust on water bodies are the primary pathways of 
2<r- potential concern for surface water effects. Groundwater discharge will be addressed in the 
21 200 East Groundwater AAMSR. 
22 
2 4.2.2.4 Transport from Soils and Surface Water to Biota. Biota, plants and animals, 
2 have the potential for taking up (bio-uptake), concentrating (bioaccumulating), transporting, 
25 and depositing contamination beyond its original extent. Transfer from one species to 
2o another in the food chain is also possible because of predation. The possibility of these 
2 processes contributing significantly to the transport of contamination from the PUREX Plant 
28 Aggregate Area waste management units, or resulting in damage to affected ecosystems, is 
2 unclear. The currently available data, as described in Sections 3.6 and 4.1 are too general 
30 and do not adequately evaluate biotic transport or ecological risk. This data gap is discussed 
31 further in Sections 5.0 and 8.0. The future acquisition of additional data will be guided by 
32 the requirements for human health and ecological risk assessments in the Hanford Baseline 
33 Risk Assessment Methodology (DOFJRL 1992c) being prepared in response to milestone M -
34 29. 
35 
36 4.2.2.4.1 Uptake by Vegetation. Release of radioactivity to the surface by growth of 
37 vegetation is an ongoing problem at PUREX Plant Aggregate Area waste management units. 
38 Roots of sagebrush and other native species can take up radionuclides from soils below the 
39 surface and transport these chemicals to the foliage. Wind dispersal of portions of the 
40 contaminated vegetation, or entire plants (tumbleweeds) can lead to transport of contaminants 
41 outside of the unit. Westinghouse Hanford has an ongoing vegetation control (herbicide 
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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. Burrowing rodents and harvester ants 
can transport near-surface contaminants to the surface. Rabbits were noted as causing the 
greatest spread of contamination in the separations area in 1985 (Elder et al. 1986). 

4.2.3 Conceptual Model 

Figure 4-3 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 PUREX Plant Aggregate Area on humans and biota ( conceptual model). 

The sources of contamination include stack emissions and drainagei;: process wastes 
(condensates, cooling water, chemical sewage, pump waste) from PUREX;,; condensate from 
241-A Tank Farmtt laboratory wastes~iJ depleted uranium wastesi~I tributyl phosphate and 
bismuth phosphate inetal wastes~J high~level liquid wastes~} drainage from diversion boxesi1 
sanitary wastest;. process feed materialsf~ materials from outside the aggregate area (e.g., .. 
201-C Building .(Semiworks), N Reactor; reduction-oxidation (REDOX), PNL, Hanford 
laboratory, and B Plant wastes)-;-~: and contaminated equipment or waste material that was 
spilled during transit or disposed of in the burial grounds. 

Contaminants from these sources have been disposed of at the waste management units 
that are under investigation. These include the ditches, retention basins, settling tanks, 
trenches, cribs, french drains, reverse wells, diversion boxes and catch tanks, septic tanks 
and drain fields, single-shell tanks, burial grounds, and the various unplanned releases that 
have occurred on the site. These releases and disposal activities are described in Sections 
2.;Q and 4.1. Some of the unplanned releases are associated with specific waste 
•mimi.~!!EP!, and are shown on Figure 4-3 as dashed lines with "U" designations. 
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1 affected media. Volatilization could release chemicals from surface waters into the 

! iiifil.a.'lr~!!Att 
5 the sediments in the ditch. The 207-A Retention Basintt may have released contaminants in a 
6 similar fashion, with the exception of off site flow. Biota may have taken up contaminants 
7 from the surface water and near-surface contaminated soils (via deep roots or burrowing 
8 animals). 
9 
10 Many waste management units discharge their waste effluents directly to the near 
11 surface (vadose zone) soils. The trenches are potential release points via leaching or 
12 drainage of the liquid portion of the disposed materials. The cribs provide seepage discharge 
13 and similarly the french drains, reverse wells, and septic system drain fields directly inject 
1 their effluents into the subsurface sediments. The unplanned releases have mainly impacted 
15 surface soils although some contamination may have also taken place on building surfaces. 
1 tr Fugitive dust from sediment and surface soils has also been released or resuspended due to 
1 wind effects or surface disturbances, and from surface soils that have been buried or 
18 removed to off-site disposal. 
19'.' 
2 The primary mechanism of vertical contaminant migration is the downward movement 
21 of water from the surface through the vadose zone to the unconfined aquifer. The 
22 contaminants generally move as a dissolved phase in the water and their rate of migration is 
23 controlled both by groundwater movement rates and by adsorption and desorption reactions 
24 involving the surrounding sediments. Some contaminants are strongly sorbed on sediments 
2S and their downward movement through the stratigraphic column is greatly retarded. 
26- Significant lateral migration of contaminants is restricted to perched water zones and to the 
27 unconfined aquifer, where water is moving laterally. Again adsorption and desorption 
28 reactions may greatly retard lateral contaminant migration. Contaminants that were 
2 introduced to the soil column outside of the aggregate area may migrate into the area along 
30 with perched or aquifer water. 
31 
32 Figure 4-4 is a schematic diagram illustrating these processes and describing probable 
33 contaminant distributions in the vadose zone. For liquid waste management units, the point 
34 of release shown on this figure may be in the subsurface, such as at cribs, drains, and 
35 reverse wells, or it may be exposed to the surface, such as at ponds, ditches, trenches, or at 
36 most unplanned releases. Small-scale contaminant releases are much less likely to impact the 
37 lower vadose zone or groundwater than large scale releases. Liquid disposal units in the 
38 PUREX Plant Aggregate Area are dominated by cribs. Table 4-M1Ji?: identifies those units 
39 that had liquid discharges large enough to reach the unconfined aquifer. 
40 
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Contaminant distributions near the burial ground type units in the PUREX Plant 
Aggregate Area are likely significantly different from those associated with the liquid waste 
management units. Because burial grounds received only dry waste, the burial grounds are 
unlikely to release contaminants to the vadose zone. As a result, only surface contaminant 
releases have been identified at burial grounds. In this case, wind and near surface 
biological activity are the dominant processes for transporting and redistributing 
contaminants. 

Contaminant distribution at most unplanned releases is expected to be at or just below 
the surface. These sites generally received little, if any, liquid, therefore, migration into the 
lower vadose zone is not expected. The primary process for transporting and redistributing 
contaminants in this case is wind and near surface biological activity. 

The schematic diagram is based on the stratigraphy underlying the PUREX Plant 
Aggregate Area, the chemical characteristics of the primary suspected contaminants in the 
area, and known vadose zone contaminant distributions identified from previous studies. The 
subsurface geology of the aggregate area is presented in Sections 3.4 and 3.5, and the 
chemical characteristics of various contaminants are detailed in Section 4.2.4. 

In the past, drilling and sampling programs have been conducted at the 216-Z-lA Tile 
Field (Price et al. 1979), the 216-Z-9 Trench (Smith 1973), the 216-Z-12 Crib (Kasper 
1981), the 200-BP-1 Operable Unit cribs (the BY Cribs) (Buckmaster and Kaczor 1992, 
Appendix A), the 216-U-10 Pond (Last and Duncan 1980), and the 216-Z-19 Ditch (Last and 
Duncan 1980). These studies, in conjunction with geophysical well logging data, have been 
used to estimate the expected contaminant distributions beneath comparable waste 
management units in the ·PUREX Plant Aggregate Area. 

Some of the general conclusions that may be drawn from these previous studies are: 

(1) Maximum radionuclide contaminant concentrations should be expected directly 
beneath the main discharge points of the units with the exception of highly mobile 
contaminants such as tritium. 

(2) Radionuclide contamination is not expected to spread laterally more than_ 15 to 
30 m (50 to 100 ft) beyond the point of discharge and should be at much lower 
concentrations than those noted beneath the center of the discharge point; a 
possible exception being areas of perched water. 

(3) Radionuclide contamination decreases rapidly with depth. The highest 
concentrations should occur within 2 or 3 m (6 to 10 ft) of the bottom of the 
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discharge point and concentrations should be near background levels at 20 m 
(65 ft) depth. 

(4) The maximum lateral radionuclide contaminant movement tends to occur along 
relatively impermeable horizons. 

(5) Radionuclide contaminants should be concentrated in fine-grained horizons 
compared to surrounding coarse-grained horizons and when found in coarse
grained horizons they are associated with the fine-grained particles. 

(6) Most chemical contaminants of concern have distributions that tend to mimic 
radionuclide contaminant distributions in the vadose zone. 

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, pipelines 
and other facilities, or fugitive dusts. 

4.2.4 Characteristics of Contaminants 

Table 4-3G3.! 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 at the PUREX Plant Aggregate Area. Table 4-MI ~ 
summarizes the types of known or suspected contamination that are thought to exist'°at the 
individual waste sitesi'l.ii~Em!l9.:m(". Known contaminants have been proven to exist 
from sampling and inveiiio'ij .. ciaia (Tables 2-2 and 2-3). Suspected contaminants are those 

which could .. ~ 1:¥~:::9:l!ii .. ~1. .. ~ .. ~ !. ~~~~-- ~P.?.11: .. ~~~~~~~-P.1:'1.C.~~~-~-S.. ~~~- --c.hemical 
associations. !t;:;:11:::m ::llt\!:::mtt11::1ffl!-:::glj;:::m:::11B~ :::-~~;, Given the 
large number of chemicals known or suspected to be present, it is appropriate to focus this 
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assessment on those contaminants that have been detected through sampling efforts and which 
pose the greatest risk to human health or the environment. 

Table 4-34 lists the contaminants of potential concern for the PUREX Plant Aggregate 
Area. This list was developed from Table 4~1:1 and includes only those contaminants 
which meet the following criteria: 

• Radionuclides that have a half-life of greater than one year. Radionuclides 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 one year and are part of long-lived 
decay chains that result in the buildup of the short-lived radionuclide activity to a 
level of 1 % or greater of the parent radionuclide's activity within the time period 
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 factors are included. 
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 
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• Detection of contaminants in environmental media 

• Historical association with plant activities 

• Mobility 

• Persistence 

• Toxicity 

• Bioaccumulation. 

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 PUREX Plant Aggregate Area. All recent . 
environmental monitoring data were reviewed and summarized for each media in Section 4.1. 

The most extensive monitoring data available has been for groundwater. Because 
groundwater will be evaluated in the 200 East Groundwater AAMSR, it will not be discussed 
further here. Surface soil and biota samples have been collected from locations on a regular 
rectangular grid. These sampling locations do not correspond to any of the waste 
management units, but are intended to characterize the PUREX Plant Aggregate Area as a 
whole. Air and external radiation samples have been collected at several locations within or 
adjacent to the PUREX Plant Aggregate Area. These sampling stations are also not located 
directly on any of the waste management units an<G, therefore~ the sampling results cannot be 
attributed to any particular unit. The only routine ·sampling data that correspond directly to 
waste management units are the external radiation surveys, which are performed on a regular 
basis. There is little soil or vegetation sampling data available for any of the units. 

:;di~!c~~~:~:•!}.;~~~
0

~o:;!n!:!f P~\'-111• - ~:~~s~e streams 
are listed in Table 2-9}0,. This list includes chemicals in the process wastes as well as 
chemicals that were detected at elevated levels in wastewater. Since these waste streams are 
known to have been disposed of directly to the soil column in some waste management units, 
it is probable that the chemicals on this list have affected. environmental media. 

Based on the WIDS dftta (WHC (1991a), radionuclides that are known to have been 
disposed of to PUREX Plant Aggregate Area waste management units in the greatest 
quantities are as follows: 
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Note that a complete radionuclide analysis of the PUREX i a,::~i.i.!@\lliidwaste 
streams is not available. Thus, it is possible that additional radionuclides v;-ere····31ijxised of to 
PUREX Plant Aggregate Area waste management units that are not included in the waste 
inventories. 

Nonradioactive chemicals reportedly released into PUREX Plant Aggregate Area waste 
management units in large quantities include nitrates, sodium, sulfate, tributyl phosphate, 
ammonium nitrate, and ammonium carbonate. 

4.2.4.3 Mobility. Since most wastes at the PUREX Plant Aggregate Area were released 
directly to subsurface soils via injection, infiltration, or burial, the mobility of the wastes in 
the subsurface will determine the potential for future exposures. The mobility of the 
contaminants listed in Table 4~Ji varies widely and depends on site-specific factors as well 

i~i.•; ~i~l.ii;iit9~aiiii1i.~i:::::l • f.• l !!!' ~¥!~~~f!ecific 
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 state, and 
ionic composition of the groundwater. Cationic species (e.g., Cd2+, Pu4+) generally are 
retarded in their migration relative to groundwater to a greater extent than anionic species 
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1 such as N03-) . The presence in groundwater of complexing or chelating agents can increase 
2 the mobility of metals by forming neutral or negatively charged compounds. 
3 
4 The chemical properties of radionuclides are essentially identical to the nonradioactive 
5 form of the element; thus, discussions of the chemical properties affecting the transport of 
6 contaminants can apply to both radionuclides and nonradioactive chemicals. 
7 
8 A soil-water distribution coefficient (KJ can be used to predict mobility of inorganic 
9 chemicals in the subsurface. Table 4--3,311 presents a summary of K.i values that have been 
10 developed for many of the inorganic chemicals of concern at the PUREX Plant Aggregate 
11 Area. As discussed above, the pH and ionic strength of the leaching medium has an impact 
12 on the absorption of inorganics to soil; thus, the listed K,i values are valid only for a limited 
13 range of pH and waste composition. In addition, soil sorption of inorganics is highly 
l dependent on the mineral composition of the soil, the ionic composition of the soil pore 

water, and other site-specific factors . Thus, a high degree of uncertainty is involved with 
use of K,i~mi that have not been verified by experimentation with site soils. 

Seme and Wood (1990) recommended K,i values for use with Hanford waste 
assessments for a limited number of important radionuclides based on soil column or batch 

2tr desorption studies, and have proposed conservative average values for a more extensive list 
2. of elements based on a review of the literature. An assumed K.i of < 1 is recommended for 
22 americium, cesium, plutonium, and strontium under acidic conditions. 
2 
2 Strenge and Peterson (1989) developed default Kd values for a large number of 
25 elements for use in the Multimedia Environmental Pollution Assessment System (MEP AS) 
2-&- (Drappo et al. 1989), a computerized waste management unit evaluation system. The K.i 
2 values were based on findings in the scientific literature, and include non-site-specific as well 

~ 

28 as Hanford Site values. Values are provided for nine sets of environmental conditions: three 
2 ranges of waste pH and three ranges of soil adsorbent material (sum of percent clay, organic 
30 material, and metal hydrous oxides). The values presented in Table 4-3,3Jq are for 
31 conditions of neutral waste pH and less than 10% adsorbent material, which is likely to be 
32 most representative of Hanford Site soils. 
33 
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The mobility of inorganic species in soil can be divided roughly into three classes, 
using site-specific values (Serne and Wood 1990) where available and generic values 
otherwise: highly mobile (Kd < 5), moderately mobile (5 < ~ < 100), and low mobility 
~ > 100). Table 4-36 lists the class ranking for each of the inorganic contaminants of 
concern. The ranking presented in this table indicates general mobility characteristics. 
Actual mobility of specific contaminants will be influenced by their valence state and ligands. 
Specific mobilities will be determined in future site investigations and will address these 
potential influences. 

The tendency of organic compounds to adsorb to the organic fraction of soils is 
indicated by the soil organic matter partition coefficient, Kac. Partition coefficients for the 
organic chemicals of concern at the PUREX Plant Aggregate Area are listed in Table 4-35. 
Chemicals with low Koc values are weakly absorbed by soils and will tend to migrate in the 
subsurface, although their rate of travel will be retarded somewhat relative to the pore water 
or groundwater flow. Soils at the Hanford Site have very little organic carbon content and 
thus sorption to the inorganic fraction of soils may dominate over sorption to soil organic 
matter. 

4.2.4.3.2 Transport to Air. Transport of contaminants from waste management units 
to the atmosphere can occur by means of vapor transport or by fugitive dust emissions. 
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 1291. 

The tendency of an organic compound to volatilize can be predicted from its Henry's 
. Law_ Constant, Kti, 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--3-S:li- Compounds with a Kti greater than about 10-3 will 
be lost rapidly to the atmosphere from ·surface water and shallow soils. Organic 
contaminants of concern that fall into this class include: 

• Chloroform 

• Methylene chloride 

• Toluene 
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4.2.4.4 Persistence. Once released to environmental media, the concentration of a 
contaminant may decrease because of biological or chemical transformation, radioactive 
decay, or the intermediate transfer processes discussed above that remove the chemical from 
the medium (e.g., volatilization to air). Radiological, chemical, and biological decay 
processes affecting the persistence of the PUREX Plant Aggregate Area contaminants of 
concern are discussed below. 

The persistence of radionuclides depends primarily on their half-lives. A comparison 
of the radiological properties for most radionuclide contaminants of concern for PUREX 
Plant Aggregate Area is presented in Table 4-38. 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 4-38 range from seconds to over one billion years. Also listed 
are the principal radiation emissions of concern for the radionuclide. Note that radionuclides 
can emit multiple types of radiation and often undergo several decay steps in quick 
succession, (e.g., beta decay followed by release of one or more gamma rays associated with 
daughter radionuclides). The daughter products of these decays are often themselves 
radioactive. 

Decay will occur during transport (e.g., through the vadose zone to the aquifer, 
through the aquifer) and may lead to significant reductions in levels ultimately produced 
offsite. For direct exposures (e.g., to surface soils or air), the half-life of the radionuclide is 
of less importance, unless the half-life is so short that the radionuclide undergoes substantial 
decay between the time of disposal and release to the environment. 

Nonradioactive inorganic chemicals detected at the site are generally persistent in the 
environment, although they may decline in concentration due to transport processes or 
change their chemical form due to chemical or biological reactions. Nitrate undergoes 
chemical and biological transformations that may lead to its loss to the atmosphere (as N2) or 
incoq>0ration into living organisms, depending on the reduction-oxidation environment and 
microbiological communities present in the medium. 

Biotransformation rates for organics vary widely and are highly dependent on site
specific factors such as soil moisture, reduction-oxidation conditions, and the presence of 
nutrients and of organisms capable of degrading the compound. Ketones, such as acetone, 
are easily degraded by microorganisms in soil and thus would tend not to persist. 
Chlorinated solvents (e.g., methylene chloride) may undergo slow biotransformation in the 
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subsurface under anoxic conditions. Volatile aromatics, such as toluene, are generally 
intermediate in their biodegradability. 

4.2.4.5 Toxicity. Contaminants may be of potential concern for impacts to human health if 
they are known or suspected to have carcinogenic properties, or if they have adverse 
non-carcinogenic human health effects. The toxicity characteristics of the chemicals detected 
at the aggregate area are summarized below. 

4.2.4.5.1 Radionuclides. All radiouuclides are classified by EPA as known human 
carcinogens based on their property of emitting ionizing radiation and on the evidence 
provided by epidemiological studies of radiation-induced cancers in humans. Non
carcinogenic health effects associated with radiation exposure include genetic and teratogenic 
effects; however, these effects generally occur at higher exposure l~vels than those required 
to induce cancer. Thus, the carcinogenic effect of radionuclides is the primary identified 
health concern for these chemicals (EPA 1989b). 

Risks associated with radionuclides differ for various routes of exposure depending on 
the type of ionizing radiation emitted. Nuclides that emit alpha or beta particles are 
hazardous primarily if the materials are inhaled or ingested, since these particles expend their 
energy within a short distance after penetrating body tissues. Gamma-emitting radioisotopes, 
which deposit energy over much larger distances, are of concern as both external and internal 
hazards. A fourth mode of radioactive decay, neutron emission, is generally not of major 
health concern, since this mode of decay is much less frequent than other decay processes. 
In addition to the mode of radioactive decay, the degree of hazard from a particular 
radionuclide depends on the rate at which particles or gamma radiation are released from the 
material. 

Excess cancer risks for exposure to the primary radionuclide contaminants of concern 
by inhaling air, drinking water, ingesting soil, and by external irradiation are shown in Table 
4-3+i.'}2. These values represent the increase in probability of cancer to an individual exposed 
for a""ilfetime 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 1991). 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 1991 b). 

For those radionuclides without EPA slope factors, the Hanford Site Baseline Risk 
Assessment Methodology (DOE/RL 1992b) 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 
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performed in accordance with the Hanford Baseline Risk Assessment Methodology document 
(DOE/RL 1992b) which includes the guidance established in the Risk Assessment Guidance 
for Superfund (EPA 1989a) and the EPA Region 10 Supplement Risk Assessment Guidance 
for Superfund (EPA 1991a). 

The unit risk factors for different radionuclides incorporate factors to account for 
distribution of each radionuclide within various body organs, the type of radiation emitted, 
and the length of time that the nuclide is retained in the organ of interest. 

Based on the factors listed in Table 4-39, the highest risk for continuous exposure to 1 
pCi/m3 in air is from plutonium, americium and uranium isotopes, which are alpha emitters. 
Among the radionuclide contaminants of concern for the PUREX Plant Aggregate Area, the 
highest risks from ingestion of soil at 1 pCi/g are from mAc, 241Am, 243Am, 238Pu, 244Cm, 
134Cs 1291 237Np 231Pa 21°.Pb 225Ra 226Ra 229Tb. 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 
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 1989a). 

4.2.4~5.2 Hazardous Chemicals. Carcinogenic and non-carcinogenic health effects 
associated with chemicals anticipated at the aggregate area are summarized in Table 4-40. 

The basis for these potential health effects is described in the respective reference 
documents and may be associated with either human or animal data. Health effects were 
developed according to the hierarchy established in the Risk Assessment Guidance for 
Superfund (EPA 1989a). References were consulted in the following order: IRIS (Integrated 
Risk Information System) (EPA 1991b), HEAST (Health Effects Assessment Summary 
Tables) (EPA 1991c), 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 and tributyl phosphate. 
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1 4.2.4.6 Bioaccumulation potential. Contaminants may be of concern for exposure if they 
2 have a tendency to accumulate in plant or animal tissues at levels higher than those in the 
3 surrounding medium (bioaccumulation) or if their levels increase at higher trophic levels in 
4 the food chain (biomagnification). Contaminants may be bioaccumulated because of 
5 element-specific uptake mechanisms (e.g. , incorporation of strontium into bone) or by 
6 passive partitioning into body tissues (e.g. , concentration of organic chemicals in fatty 
7 tissues) . 

, 
~ ... 
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Zone A = <700 ct/s 
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2 = 241-A Tank Farm 
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Zone E = 22,000 to 70,000 ct/s 
Zone F = 70,000 to 220,000 ct/s 
Zone G = 220,000 to 700,000 ct/s 
Zone H = 700,000 to 2,200,000 ct/s 

4 = Railroad spur northwest of the 202-A Building 
5 = 241-C Tank Farm 
Other numbers refer to sites outside the PUREX Plant Aggregate Area. 
PUREX Plant Aggregate Area is outlined in red. 
The results are displayed as relative levels of manmade radionuclide activit: 

Aerial survey taken July-August 1988. 

Figure 4-1. Gamma Isoradiation Contour Map 
of the 200 East Area. (Reiman and Dahlstrom 1988) 
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PUREX Plant Aggregate Area is outlined in red. 

Figure 4-2. Surface, Underground and Mi!!rating Contamination Map of the 200 East Area. 
(Huckfeldt '1991b) 
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Figure 4-3. Conceptual Model of the PUREX 
Plant Aggregate Area. 
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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 hel_d 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. 
Contami_nants may be locally concentrated in fine-grained horizons, 
though at much lower concentrations than occur immediately beneath 
the point of release. 

® Some of the most mobile contaminants (tritium, cyanide, iodine, 
nitrates, nitrites, fluoride) reach the groundwater and may form 
contaminant plumes. ·· .··. 

(J) 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. 

Waste Management Unit i-,,,,,,,.....,.,.,,,,.,,.,,,,.,.,.,,,,.,,, 

204-AR Waste Unloading Station 

241-A-431 Ventilation Building 

241-C-801 Support Facility 

242-A Evaporator 

Grout Treatment Facility 

241-A-101 Single-Shell Tank 

241-A-102 Single-Shell Tank 

241-A-103 Single-Shell Tank 

241-A-104 Single-Shell Tank 

241-A-105 Single-Shell Tank 

241-A-106 Single-Shell Tank 

241-AN-101 Double-Shell Tank 

241-AN-102 Double-Shell Tank 

241-AN-103 Double-Shell Tank 

241-AN-104 Double-Shell Tank 

241-AN-105 Double-Shell Tank 
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Surface 
Soil 

Air (0-1 m) 
Surface 
Water ,,.,,.,,,,,,,.,,,.,,. ..,.,.,,.,,..,,.,,.,,,,,,,..,....,.,.,,.,.,,...,., 

s 

s 

s 

Biota 

'--

Vadose 
Zone 

s 

s 

s 

Remarks 

Tank status is sound 

Tank status is sound 

Assumed Leaker 

Assumed Leaker 

Assumed Leaker 

Tanlc status is sound 

Tanlc status is sound 

Tank status is iound 

Tank status is sound 

Tank status is sound 

Tanlc status is sound 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 2 of 13 

Surface 
Soil Surface Vadose 

Waste Management Unit Air (0-1 m) Water Biota Zone Remarks 

241-AN-106 Double-Shell Tank - -- - - - Tank status is sound 

241-AN-107 Double-Shell Tank - -- -- -- - Tank status is sound 

241-AP-101 Double-Shell Tank - -- -- - - Tank status is sound 

241-AP-102 Double-Shell Tank - - -- - - Tank status is sound 

241-AP-103 Double-Shell Tank - - -- - - Tank status is sound 

241-AP-104 Double-Shell Tank -- -- -- -- -- Tank status is sound 

241-AP-l0S Double-Shell Tank - -- -- - - Tank status is sound 

241-AP-106 Double-Shell Tank - -- -- -- -- Tank status is sound 

241-AP-107 Double-Shell Tank -- -- -- - -- Tank status is sound 

241-AP-108 Double-Shell Tank -- -- - - - Tank status is sound 

241-AW-101 Double-Shell Tank - -- -- - - Tank status is sound 

241-AW-102 Double-Shell Tank - -- -- - - Tank status is sound 

241-AW-103 Double-Shell Tank -- - -- -- - Tank status is sound 

241-AW-104 Double-Shell Tank -- -- -- -- -- Tank status is sound 

241-AW-l0S Double-Shell Tank - - - - - Tank status is ·l!Ound 

241-AW-106 Double-Shell Tank - -- -- ·- - Tank status is sound 

241-AX-101 Single-Shell Tank - - - - - Tank status is sound 

241-AX-102 Single-Shell Tank - s -- -- s Assumed leaker 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 3 of 13 

Surface 
Soil Surface Vadose 

Waste Management Unit Air (0-1 m) Water Biota Zone Remarks 

241-AX-103 Single-Shell Tank - -- - - - Tank status is sound; UPR-200-E-115 

241-AX-104 Single-Shell Tank -- s - -- s Assumed leaker 

241-AY-101 Double-Shell Tank - -- -- - - Tank status is sound 

241-AY-102 Double-Shell Tank - -- -- - - Tank status is sound 

241-AZ-101 Double-Shell Tank - -- - - - Tank status is sound 

241-AZ-102 Double-Shell Tank - -- -- - - Tank status is sound 

241-C-101 Single-Shell Tank - s -- - s Assumed leaker 

241-C-102 Single-Shell Tank - -- -- - -- Tank status is sound 

241-C-103 Single-Shell Tank - -- -- -- - Taruc status is sound 

241-C-104 Single-Shell Tank -- -- - - -- Tank status is sound 

241-C-105 Single-Shell Tank - -- -- -- - Tank status is sound 
' 

241-C-106 Single-Shell Tank - -- -- - -- Tank status is !i<>und 

241-C-107 Single-Shell Tank - -- -- -- - Taruc status is sound 

241-C-108 Single-Shell Tank -- -- -- -- -- Taruc status is sound 

241-C-109 Single-Shell Tank - -- - - - Tank status is sound 

241-C-110 Single-Shell Tank - s - ·- s Assumed leaker 

241-C-111 Single-Shell Tank - s - - s Assumed leaker 

241-C-112 Single-Shell Tank - -- - - - Tank status is sound 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 4 of 13 

Surface 
Soil Surface Vadose 

Waste Management Unit Air (0-1 m) Water Biota Zone Remarks 

241-C-201 Single-Shell Tank -- s -- -- s Tank status is sound 

241-C-202 Single-Shell Tank -- s -- -- s Assumed leaker 

241-C-203 Single-Shell Tank -- s -- -- s Assumed leaker 

241-C-204 Single-Shell Tank -- s -- -- s Assumed leaker 

241-A-302A Catch Tank -- -- -- -- --

241-A-302B Catch Tank -- -- -- -- --
241-A-350 Catch Tank -- -- -- -- --
241-A-417 Catch Tank -- -- -- -- --
241-C-301C Catch Tank -- -- -- -- --

244-A Lift Station -- s -- -- s 

244-AR Vault -- S, R? -- -- S, R? UPR-200-E-59 

244-CR Vault -- -- -- -- --- ::ttt: : :: : ::: 

216-A-1 Crib -- K -- -- s 

216-A-2 Crib -- s -- ~- s 

216-A-3 Crib -- s -- -- s 

216-A-4 Crib -- S, R? -- -- S, R? Known release in 1958; UN-200-E-13 

216-A-5 Crib -- s -- -- s 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 5 of 13 

Surface 
Soil Surface Vadose 

Waste Management Unit Air (0-1 m) Water Biota Zone Remarks 

216-A-6 Crib - K -- - K UPR-200-E-21; UPR-200-E-29 

216-A-7 Crib - K -- - K 

216-A-8 Crib - s -- -- s 
216-A-9 Crib -- s -- -- s 
216-A-10 Crib -- s -- -- s 
216-A-21 Crib -- K -- -- K 

216-A-24 Crib -- s -- -- s UN-200-E-56 

216-A-27 Crib -- s -- -- s 

216-A-30 Crib -- S, R? -- -- S, R? 

216-A-31 Crib -- s -- -- s 
216-A-32 Crib -- s -- -- s 

' 

216-A-36A Crib - s -- -- s 
216-A-36B Crib -- K -- -- K 

216-A-37-1 Crib -- s -- -- s 
216-A-37-2 Crib - s - -- s 
216-A-38-1 Crib - s -- -- s 
216-A-39 Crib - s -- -- s 
216-A-41 Crib - s -- -- s 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 6 of 13 

Surface 
Soil Surface Vadose 

Waste Management Unit Air (0-1 m) Water Biota Zone Remarks 

216-A-45 Crib - s - - s 
216-A-11 French Drain - s - - s 
216-A-12 French Drain -- s - - s 
216-A-13 French Drain -- s -- -- s 
216-A-14 French Drain -- s -- -- s 
216-A-15 French Drain -- s -- -- s 
216-A-16 French Drain - -- ' -- -- --
216-A-17 French Drain - -- -- -- -
216-A-22 French Drain -- s -- -- s UPR-206-E-17 

216-A-23A French Drain - -- -- - --
216-A-23B French Drain -- -- -- -- -

' 
216-A-26 French Drain - s - - s 
216-A-26A French Drain - s -- - s 
216-A-28 French Drain - s -- -- s 

216-A-33 French Drain - s - -- s 
216-A-35 French Drain - s - .... s 
216-C-8 French Drain - K - - K Cave in potential 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. 

Waste Management Unit =====~==~===~====~== Air 

Surface 
Soil 

(0-1 m) 
Surface 
Water Biota 

216-A-18 Trench s 
216-A-19 Trench 

216-A-20 Trench s 

216-A--40 Trench s 
216-A-29 Ditch K s K 

216-A-34 Ditch s 

2607-EA Septic Tank/Drain Field 

2607-EC Septic Tanlc/Drain Field 

2607-ED Septic Tank/Drain Field 

2607-EG Septic Tank/Drain Field 

2607-EJ Septic Tanlc/Drain Field 

2607-EL Septic Tanlc/Drain Field 

2607-E6 Septic Tanlc/Drain Field 
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Vadose 
Zone 

s 

s 

s 

K 

s 

Remarks 

UPR-200-E-S9 

No reported release 

No reported release 

No reported release 

No reported release 

No reported release 

No reported release 

No reported release 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 8 of 13 

Surface 
Soil Surface V adose 

Waste Management Unit Air (0-1 m) Water Biota Zone Remarks 

241-A-A Diversion Box 

241-A-B Diversion Box 

241-A-151 Diversion Box s s UN-200-E-26; UN-200-E-65 

241-A-152 Diversion Box 

241-A-153 Diversion Box 

241-AN-A Diversion Box 

~ 214-AN-B Diversion Box 
1-i 

I 
214-AR-151 Diversion Box ..... 

::r 
214-AW-A Diversion Box 

214-AW-B Diversion Box 

214-AX-A Diversion Box 

214-AX-B Diversion Box 

214-AX-151 Diversion Box 

214-AX-152DS Diversion Box 

214-AX-155 Diversion Box 

241-AY-151 Diversion Box 

241-AY-152 Diversion Box 

WHC(PUREX-4)/09-23-92/03379T .2 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. 

Waste Management Unit 

241-AZ-lSlDS Diversion Box 

241-AZ-152 Diversion Box 

241-C-1 S 1 Diversion Box 

241-C-152 Diversion Box 

241-C-153 Diversion Box 

241-C-252 Diversion Box 

241-CR-151 Diversion Box 

241-CR-152 Diversion Box 

241-CR-153 Diversion Box 

241-ER Diversion Box 

216-A-524 Control Structure 

241-AP Valve Pit 

241-AX-501 Valve Pit 

WHC(PUREX-4)/09-23-92/03379T .2 

Air 

s 

s 

Surface 
Soil 

(0-1 m) 

s 

s 

Surface 
Water Biota 

Vadose 
Zone 

s 

Page 9 of 13 

Remarks 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 10 of 13 

Surface 
Soil Surface Vadose 

Waste Management Unit Remarks Air (0-1 m) Water Biota Zone 

218-E-8 Burial Ground s K s 
218-E-12A Burial Ground S, R? S, R? UPR-200-E-24; UPR-200-E-30 

218-E-12B Burial Ground 

218-E-13 Burial Ground 

UN-200-E-10 S, R? S, R? t, 
0 

UN-200-E-11 

UN-200-E-12 

S, R? S, R? t, t!! 
s s . g, ~ 

UN-200-E-13 
0::, \0 

R 
N 

I 

~ 
UN-200-E-lS s s 
UN-200-E-16 s s 
UN-200-E-18 s s 
UN-200-E-19 s s 
UN-200-E-20 s s 
UN-200-E-22 s s 
UN-200-E-25 s s 
UN-200-E-26 s s 

WHC(PUREX-4)/09-23-92/03379T .2 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 11 of 13 

Surface 
Soil Surface Vadose 

Waste Management Unit Air (0-1 m) Water Biota Zone Remarks 

UN-200-E-27 - s -- - s 
UN-200-E-28 -- s -- -- s 
UN-200-E-31 - s -- -- s 
UN-200-E-33 -- R -- -- --
UN-200-E-35 -- s -- - s 
UN-200-E-39 -- s -- -- s 
UN-200-E-40 -- s -- -- s 
UN-200-E-42 -- -- -- -- --
UN-200-E-47 -- R -- -- --
UN-200-E-48 -- R -- -- --
UN-200-E-49 -- R -- -- --
UN-200-E-56 - s -- -- s 

UN-200-E-58 - R -- - --
UN-200-E-60 -- R -- -- --
UN-200-E-62 - R - - --
UN-200-E-65 - R -- .... --
UN-200-E-67 - R - - --
UN-200-E-68 -- R? -- - --

WHC(PUREX-4)/09-23-9V03379T.2 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 12 of 13 

Surface 
Soil Surface Vadose 

Waste Management Unit Air (0-1 m) Water Biota Zone Remarks 

UN-200-E-72 -- -- -- -- -
UN-200-E-81 -- s - -- s 
UN-200-E-82 - R -- -- -
UN-200-E-86 - s - -- s 
UN-200-E-88 - s -- -- s 
UN-200-E-91 -- R -- -- -
UN-200-E-94 - -- -- -- -

~ 
UN-200-E-96 -- S, R -- -- s 

I -- UN-200-E-97 - R? -- -- -
UN-200-E-99 - R -- -- -
UN-200-E-100 - s -- -- s 

UN-200-E-107 - s - -- s 

UN-200-E-114 - - - - -
UN-200-E-117 -- s -- -- s 

UN-200-E-118 - -- - - -
UN-200-E-142 - -- -- .... -
UPR-200-E-17 - s - - s 
UPR-200-E-21 - s -- -- s 

WHC(PUREX-4)/09-23-92/03379T .2 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. 

Surface 
Soil Surface Vadose 

Waste Management Unit Air (0-1 m) Water Biota Zone 

UPR-200-E-24 -- s -- -- s 

UPR-200-E-29 -- s -- -- s 

UPR-200-E-30 -- R? -- -- --

UPR-200-E-S0 -- s -- -- s 

UPR-200-E-53 -- s -- -- s 

UPR-200-E-59 -- R -- -- --

UPR-200-E-66 -- R -- -- --

UPR-200-E-70 -- R -- -- --
UPR-200-E-106 -- s -- -- s 

UPR-200-E-115 -- s -- -- s 

UPR-200-E-119 -- s -- -- s 

UPR-200-E-125 -- s -- -- s 

UPR-200-E-126 -- s -- -- s 

UPR-200-E-136 -- s -- -- s 

UPR-200-E-137 -- -- -- -- --
s = Suspected contamination, primarily based on WIDS (WHC 1991a) and other inventory data. 
K 
R 
R? 
--

= 
= 
= 
= 

Known contamination, primarily based on chemical analytical data, WIDS (WHC 1991a) or other sources. 
Complete remediation reported. 
Remediation attempted, effectiveness not determined. 
Dashes indicate no contamination suspected. 

WHC(PUREX-4)/09-23-92/03379T .2 
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Table 4-2. Summary of Chemical Contamination in Various Affectd 
Media for PUREX Plant Aggregate Area. Page 1 of 13 

Air 

204-AR Waste Unloading Station 

241-A-431 Ventilation Building 

241-C-801 Support Facility 

242-A Evaporator 

241-A-101 Single-Shell Tank 

241-A-102 Single-Shell Tank 

241-A-103 Single-Shell Tank 

241-A-104 Single-Shell Tank 

241-A-105 Single-Shell Tank 

241-A-106 Single-Shell Tank 

241-AN-101 Double-Shell Tank 

241-AN-102 Double-Shell Tank 

241-AN-103 Double-Shell Tank 

241-AN-104 Double-Shell Tank 

241-AN-105 Double-Shell Tank 

WHC(PUREX-4)/09-23-92/03379T .2 

Surface Soil 
(0-1 m) 

s 

s 

s 

Surface 
Water Biota 

Vadose 
Zone 

.S 

s 

s 

Remarks 

Associated with UPR-200-E-125 

Associated with UPR-200-E-126 



Waste Management Unit 

241-AN-106 Double-Shell Tank 

241-AN-107 Double-Shell Tank 

241-AP-101 Double-Shell Tank 

241-AP-102 Double-Shell Tank 

241-AP-103 Double-Shell Tank 

241-AP-104 Double-Shell Tank 

241-AP-105 Double-Shell Tank 

241-AP-106 Double-Shell Taruc 

241-AP-107 Double-Shell Taruc 

241-AP-108 Double-Shell Tank 

241-AW-101 Double-Shell Taruc 

241-AW-102 Double-Shell Tank 

241-AW-103 Double-Shell Taruc 

241-AW-104 Double-Shell Tank 

241-AW-105 Double-Shell Tank 

241-AW-106 Double-Shell Tank 

241-AX-101 Single-Shell Tank 

241-AX-102 Single-Shell Tank 

9 2 6 

Table 4-2. Summary of Chemical Contamination in Various Affectd 
Media for PUREX Plant Aggregate Area. 

Surface Soil Surface Vadose 
Air (0-1 m) Water Biota ZoQe ' 

- -- - - --
- -- - -- --
- - - -- --
- -- - -- --
-- -- -- -- --
- -- -- -- --
- - - - -
- -- -- -- --
- -- -- -- --
- -- - -- --
- -- -- -- -- ' 

- -- - - --
- -- - -- --
-- -- -- -- --
- - - - -
- -- - - -
- -- - - --
- s - -- s 

WHC(PUREX-4)/09-23-92/03379T .2 
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Table 4-2. Summary of Chemical Contamination in Various Affectd . 
Media for PUREX Plant Aggregate Area. Page 3 of 13 

Surface Soil Surface Vadose 
Waste Management Unit Air (0-1 m) Water Biota Zone Remarks 

241-AX-103 Single-Shell Tank -- -- - -- -- UPR-200-E-115 

241-AX-104 Single-Shell Tank -- s -- -- s 
241-AY-101 Double-Shell Tank -- -- -- -- --
241-AY-102 Double-Shell Tank -- - -- -- --
241-AZ-101 Double-Shell Tank -- -- -- -- --
241-AZ-102 Double-Shell Tanlc -- -- -- -- --
241-C-101 Single-Shell Tank -- s - -- s UPR-200-E-136 

241-C-102 Single-Shell Tank -- -- -- -- --
241-C-103 Single-Shell Tank -- -- -- -- --
241-C-104 Single-Shell Tank -- -- -- . -- --
241-C-1 OS Single-Shell Tank -- -- - -- -- ' 

241-C-106 Single-Shell Tank -- -- -- - --
241-C-107 Single-Shell Tank -- -- - - --
241-C-108 Single-Shell Tank -- -- -- -- --
241-C-109 Single-Shell Tank - -- - - -
241-C-110 Single-Shell Tank - s - - s 
241-C-111 Single-Shell Tank - s - -- s 
241-C-112 Single-Shell Tank - -- -- -- --

WHC(PUREX-4)/09-23-92/03379T .2 



Waste Management Unit 

241-C-201 Single-Shell Tank 

241-C-202 Single-Shell Tank 

241-C-203 Single-Shell Tank 

241-C-204 Single-Shell Tank 

241-A-302A Catch Tank 

241-A-302B Catch Tank 

241-A-350 Catch Tank 

241-A-417 Catch Tank 

241 -C-301C Catch Tank 

244-A Lift Station 

244-AR Vault 

244-CR Vault 

216-A-1 Crib 

216-A-2 Crib 

216-A-3 Crib 

216-A-4 Crib 

216-A-5 Crib 

9 2 I 3 0 

Table 4-2. Summary of Chemical Contamination in Various Affectd 
Media for PUREX Plant Aggregate Area. Page 4 of 13 

Surface Soil Surface Vadose 
Air (0-1 m) Water Biota Zone Remarks 

-- s -- -- s 

-- s -- -- s 

-- s -- -- s UPR-200-E-137 

-- s -- -- s 

-- -- -- -- --

-- -- -- -- --

-- -- -- -- --
-- -- -- -- --

-- -- -- -- --

-- s -- -- s 

-- -- -- -- -- UPR-200-E-59 

-- -- -- -- --

-- K -- -- K 

-- s -- -- s 

s -- -- s I --

-- S, R? -- -- S, R? Known release in December 1958; 
UN-200-E-13 

-- s -- -- s 

WHC(PUREX-4)/09-23-92/03379T .2 



Waste Management Unit 

216-A-6 Crib 

216-A-7 Crib 

216-A-8 Crib 

216-A-9 Crib 

216-A-10 Crib 

216-A-21 Crib 

216-A-24 Crib 

216-A-27 Crib 

216-A-30 Crib 

216-A-31 Crib 

216-A-32 Crib 

216-A-36A Crib 

216-A-36B Crib 

216-A-37-1 Crib 

216-A-37-2 Crib 

216-A-38-1 Crib 

216-A-39 Crib 

216-A-41 Crib 

9 2 2 3 9 

Table 4-2. Summary of Chemical Contamination in Various Affectd 
Media for PUREX Plant Aggregate Area. 

Surface Soil Surface Vadose 
Air (0-1 m) Water Biota Zone 

Page 5 of 13 

Remarks 

-- K, R? - - K, R? UPR-200-E-21; UPR-200-E-29 

-- K - - K 

- s -- -- s 

-- K -- - K 

-- s -- -- s 

-- K -- - K 

-- s -- -- s UN-200-E-56 

-- s -- - s 

-- s -- -- s 

-- s -- -- s 

-- s -- - s 
' 

-

- s - - s 

-- s - -- s 

-- s -- -- s 
' 

- s - - s 

-- s -- -- s 

- s -- - s 

- s - -- s 

WHC(PUREX-4)/09-23-92/03379T .2 



Waste Management Unit 

216-A-45 Crib 

216-A-11 French Drain 

216-A-12 French Drain 

216-A-13 French Drain 

216-A-14 French Drain 

216-A-15 French Drain 

216-A-16 French Drain 

216-A-17 French Drain 

216-A-22 French Drain 

216-A-23A French Drain 

216-A-23B French Drain 

216-A-26 French Drain 

216-A-26A French Drain 

216-A-28 French Drain 

216-A-33 French Drain 

216-A-35 French Drain 

216-C-8 French Drain 

9 2 2 8 

Table 4-2. Summary of Chemical Contamination in Various Affectd 
Media for PUREX Plant Aggregate Area. 

Surface Soil Surface Vadose 
Air (0-1 m) Water Biota Zone 

- s -- - s 

-- s -- - s 

-- s -- -- s 

-- s -- -- s 

-- s -- -- s 

-- s - -- s 

-- s - -- s 

-- s -- -- s 

Page 6 of 13 

Remarks 

-- s -- -- s UPR-216-E-17 

-- s -- -- s 

-- s - -- s 
' 

-- s - -- s 

-- s -- - s 

-- s -- -- s 

- s - - s 

-- s - - s 

- K - - K 

WHC(PUREX-4)/09-23-92/03379T .2 
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Table 4-2. Summary of Chemical Contamination in Various Affectd 
Media for PUREX Plant Aggregate Area. Page 7 of 13 

Surface Soil 
Waste Management Unit Air (0-1 m) =====~= =~= 

216-A-18 Trench s 
216-A-19 Trench s 

216-A-20 Trench s 
216-A--40 Trench K 

216-A-29 Ditch s 

Surface 
Water Biota 

Vado~ 
Zone 

s 

s 

s 

K 

s 

216-A-34 Ditch S S 

2607-EA Septic Tank/Drain Field 

2607-EC Septic Tank/Drain Field 

2607-ED Septic Tank/Drain Field 

2607-EG Septic Tank/Drain Field 

2607-EJ Septic Tank/Drain Field 

2607-EL Septic Tank/Drain Field 

2607-E6 Septic Tank/Drain Field 

WHC(PUREX--4)/09-23-92/03379T .2 · 

Remarks 

UPR-200-E-59 

Several known releases including 
hydrazine 

No reported release. of contaminants 

No reported release of contaminants 

No reported release of contaminants 

No reported release of contaminants 

No reported release of contaminants 

No reported release of contaminants 

No reported release of contaminants 



~ 
~ 

I 
tv 
::,-

Waste Management Unit 

9 2 I 2 6 

Table 4-2. Summary of Chemical Contamination in Various Affectd 
Media for PUREX Plant Aggregate Area. 

Air 
Surface Soil 

(0-1 m) 
Surface 
Water Biota 

Vadose 
Zone 

Page 8 of 13 

Remarks 
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241-A-A Diversion Box 

241-A-B Diversion Box 

241-A-151 Diversion Box s s UN-200-E-26; UN-200-E-65 

241-A-152 Diversion Box 

241-A-153 Diversion Box 

241-AN-A Diversion Box 

214-AN-B Diversion Box 

214-AR-151 Diversion Box 

214-AW-A Diversion Box 

214-AW-B Diversion Box 

214-AX-A Diversion Box 

214-AX-B Diversion Box 

214-AX-151 Diversion Box 

214-AX-152DS Diversion Box 

214-AX-15S Diversion Box 

241-AY-151 Diversion Box 

241-AY-152 Diversion Box 

WHC(PUREX-4)/09-23-92/03379T .2 



~ .... 

Waste Management Unit 

241-AZ-lSlDS Diversion Box 

241-AZ-152 Diversion Box 

241-C-151 Diversion Box 

241-C-152 Diversion Box 

241-C-153 Diversion Box 

241-C-252 Diversion Box 

241-CR-151 Diversion Box 

241-CR-152 Diversion Box 

241-CR-153 Diversion Box 

241-ER-153 Diversion Box 

216-A-524 Control Structure 

241-AP Valve Pit 

241-AX-501 Valve Pit 

9 2 

Table 4-2. Summary of Chemical Contamination in Various Affectd 
Media for PUREX Plant Aggregate Area. 

Air 

s 

Surface Soil 
(0-1 m) 

s 

Surface 
Water Biota 

Vadose 
Zone 

WHC(PUREX-4)/09-23-92/03379T .2 
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~ 

Waste Management Unit 

218-E-8 Burial Ground 

218-E-12A Burial Ground 

218-E-12B Burial Ground 

218-E-13 Burial Ground 

UN-200-E-10 

UN-200-E-11 

UN-200-E-12 

UN-200-E-13 

UN-200-E-15 

UN-200-E-16 

UN-200-E-18 

UN-200-E-19 

UN-200-E-20 

UN-200-E-22 

UN-200-E-25 

UN-200-E-26 

9 2 

Table 4-2. Summary of Chemical Contamination in Various Affectd 
Media for PUREX Plant Aggregate Area. 

Surface Soil Surface Vadose 
Air (0-1 m) Water Biota Zone ' 

s -- s 

Page 10 of 13 

Remarks 

K K UPR-200-E-24; UPR-200-E-30 

s s 

s s 

R? R? 

R? R? 

s s 

R? R? 

s s 

s s 

s s 

s -- s 

s s .. 
s s 

s s 

K K 

WHC(PUREX~/09-23-92/03379T .2 



Waste Management Unit 

UN-200-E-27 

UN-200-E-28 

UN-200-E-31 

UN-200-E-33 

UN-200-E-3S 

UN-200-E-39 

UN-200-E-40 

UN-200-E-42 

UN-200-E-47 

UN-200-E-48 

UN-200-E-49 

UN-200-E-S6 

UN-200-E-S8 

UN-200-E-60 

UN-200-E-62 

UN-200-E-6S 

UN-200-E-67 

UN-200-E-68 

9 2 2 ,. 

Table 4-2. Summary of Chemical Contamination in Various Affectd 
Media for PUREX Plant Aggregate Area. 

Surface Soil Surface Va.dose 
Air (0-1 m) Water Biota Zone 

-- K - -- K 

-- s -- -- s 

-- K -- -- K ' 

- S, R -- -- S, R 

Page 11 of 13 

Remarks 

-- -- -- -- - Scheduled for deletion, duplicate of 
218-E-13 

-- s -- -- s 

-- K -- -- K 

-- K -- K 

-- K -- -- K 

-- K - -- K 

-- K -- -- K 

-- K -- -- K 

-- S, R? -- s S, R? 

- -- -- -- -
-- -- - -- -
s s -- -- s 

-- -- - -- - ; 

s -- - -- -
WHC(PUREX-4)/09-23-92/03379T .2 
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Waste Management Unit 

UN-200-E-72 

UN-200-E-81 

UN-200-E-82 

UN-200-E-86 

UN-200-E-88 

UN-200-E-91 

UN-200-E-94 

UN-200-E-96 

UN-200-E-97 ~ 

UN-200-E-99 

UN-200-E-100 

UN-200-E-107 

UN-200-E-114 

UN-200-E-117 

UN-200-E-118 

UN-200-E-142 

UPR-200-E-17 

UPR-200-E-21 

9 3 

Table 4-2. Summary of Chemical Contamination in Various Affectd 
Media for PUREX Plant Aggregate Area. 

Surface Soil Surface Vadose 
Air (0-1 m) Water Biota Zone ' 

-- s -- -- s 

-- s - - s 

-- s -- -- s 

-- K -- - K 

-- K -- -- K 

- -- - -- -
-- s -- -- s 

-- -- -- -- --
-- R -- -- R 

-- R -- -- R 

-- s -- -- s 

-- s - - s 

- -- -- - --
-- s -- -- s 

s - - - -
- S, R? - - S, R? 

-- s - - s 

- s - - s . 

WHC(PUREX-4)/09-23-92/03379T .2 
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Waste Management Unit 

UPR-200-E-24 

UPR-200-E-29 

UPR-200-E-30 

UPR-200-E-50 

UPR-200-E-53 

UPR-200-E-59 

UPR-200-E-66 

UPR-200-E-70 

UPR-200-E-106 

UPR-200-E-115 

UPR-200-E-119 

UPR-200-E-125 

UPR-200-E-126 

UPR-200-E-136 

UPR-200-E-137 

9 2 3 7 

Table 4-2. Summary of Chemical Contamination in Various Affectd 
Media for PUREX Plant Aggregate Area. 

Surface Soil Surface Vadose 
Air (0-1 m) Water Biota Zone 

-- s -- -- s 

-- s -- -- s 

-- -- -- -- --
s s -- -- s 

-- s -- -- s 

-- R? -- -- R? 

-- S, R? -- -- S, R? 

-- R -- -- R 

-- -- -- -- --

-- s -- -- s 

-- -- -- -- --
' 

-- -- -- -- --

-- -- -- -- --
-- -- -- -- --
-- -- -- -- --

Page 13 of 13 

Remarks 

S = Suspected contamination, based on WIDS (WHC 1991a), or other invent01y data, and available sampling and analysis information. 
K = Known contamination, based on WIDS (WHC 1991a), or other sources. 
R = Complete remediation reported. 
R? = Remediation attempted, effectiveness not determined. 
-- = Dashes indicate no contamination expected. 
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Table 4-3. Types of Data Available for Each Waste Management Unit. 

Waste Management Unit Inventory 

204-AR Waste Unloading Station 

241-A-431 Ventilation Building 

241 -C-801 Support Facility 

242-A Evaporator 

Grout Treatment Facility 

241-A-101 Single-Shell Tanlc R ,C 

241-A-102 Single-Shell Tanlc R ,C 

241 -A-103 Single-Shell Tanlc R ,C 

241 -A-104 Single-Shell Tanlc R ,C 

241-A-105 Single-Shell Tanlc R ,C 

241-A-106 Single-Shell Tanlc R ,C 

241-AN-101 Double-Shell Tanlc 

241-AN-102 Double-Shell Tanlc 

241-AN-103 Double-Shell Tanlc 

241-AN-104 Double-Shell Tanlc 

241-AN-105 Double-Shell Tanlc 

241-AN-106 Double-Shell Tanlc 

241-AN-107 Double-Shell Tanlc 

WHC(PUREX-4)/09-24-92/03379T .2 

Surface Radiological 
Survey 
(0-1 m) 

•. Tiffikf \iha yititi \ 
R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

External 
Radiation 

Monitoring 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

Waste, Soil, or 
Sediment 
Sampling 

Biota 
Sampling 
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Borehole 
Geophysics 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 
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0 
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Table 4-3. Types of Data Available for F.ach Waste Management Unit. Page 2 of 13 

Surface Radiological External Waste, Soil, or 
Survey Radiation Sediment Biota Borehole 

Waste Management Unit Inventory (0-1 m) Monitoring Sampling Sampling Geophysics 
( 

241-AP-101 Double-Shell Tank -- R R -- -- R 

241-AP-102 Double-Shell Tank -- R R .. -- -- R 

241-AP-103 Double-Shell Tank -- R R -- -- R 

241-AP-104 Double-Shell Tank ' R R R -- -- --
241-AP-105 Double-Shell Tank -- R R -- -- R 

241-AP-106 Double-Shell Tank -- R R -- -- R 

241-AP-107 Double-Shell Tank -- R R -- -- R 

241-AP-108 Double-Shell Tank -- R R -- -- R 

241-AW-101 Double-Shell Tank -- R R -- -- R 

241-AW-102 Double-Shell Tank -- R R -- -- R 

241-AW-103 Double-Shell Tank -- R R -- -- R 

241-AW-104 Double-Shell Tank -- R R -- -- R 

241-AW-105 Double-Shell Tank -- R R -- -- R 

24t~AW-106 Double-Shell Tank -- R R -- -- R 

241-AX-101 Single-Shell Tank R,C R R -- -- R 

241-AX-102 Single-Shell Tank R,C R R -- -- R 

241-AX-103 Single-Shell Tank R,C R R -- -- R 

241-AX-104 Single-Shell Tank R,C R R -- -- R 

241-AY-101 Double-Shell Tank -- R R -- -- R 

241-AY-102 Double-Shell Tank -- R R -- -- R 

WHC(PUREX-4)/09-24-92/03379T .2 
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Table 4-3. Types of Data Available for Each Waste Management Unit. Page 3 of 13 

Surface Radiological External Waste, Soil, or 
Survey Radiation Sediment Biota Borehole 

Waste Management Unit Inventory (0-1 m) Monitoring Sampling Sampling Geophysics 

241-AZ-101 Double-Shell Tank -- R R -- -- R 

241-AZ-102 Double-Shell Tank -- R R -- -- R 

241-C-101 Single-Shell Tank R,C R R -- -- R 

24 l -C-102 Single-Shell Tank R,C R R -- -- R 

241-C-103 Single-Shell Tank R,C R R R,C -- R 

241-C-104 Single-Shell Tank R,C R R R,C -- R 

241-C-105 Single-Shell Tank R,C R R R,C -- R 

241-C-106 Single-Shell Tank R,C R R R,C -- R 

241-C-107 Single-Shell Tank R,C R R -- -- R 

241-C- l 08 Single-Shell Tank R,C R R -- -- R 

24 l -C-109 Single-Shell Tank R,C R R -- -- R 

241-C-110 Single-Shell Tank R,C R R -- -- R 

241-C-l 1 l Single-Shell Tank R,C R R -- -- R 

241-C-112 Single-Shell Tank R,C R R -- -- R 

241-C-201 Single-Shell Tank R,C R R -- -- R 

241-C-202 Single-Shell Tank R,C R R -- R 

241-C-203 Single-Shell Tank R,C R R -- -- R 

241-C-204 Single-Shell Tank R,C R R -- -- R 

241-A-302A Catch Tank -- -- -- -- -- --
241-A-302B Catch Tank -- -- -- -- -- --

WHC(PUREX-4)/09-24-92/03379T .2 
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Table 4-3. Types of Data Available for Each Waste Management Unit. Page 4 of 13 

Surface Radiological External Waste, Soil, or 
Survey Radiation Sediment Biota Borehole 

Waste Management Unit Inventory (0-1 m) Monitoring Sampling Sampling Geophysics 

241-A-350 Catch Taruc -- -- -- -- -- --
241-A-417 Catch Taruc -- -- -- -- -- --
241-C-301C Catch Taruc -- -- -- -- -- --
244-A Lift Station ! R R -- -- R --

244-AR Vault -- R R -- -- R 

244-CR Vault -- R R -- -- R 

: J : ! :: :! : :::::!:! : :::::::::::::::::I :j : : : J=. rn ·> · .. •· ... 
.· ciibir ···· bi-ifri~ it ./. •·•t .. ·.•·•·•·•• -. ..... anc1 . . . l: · : ::::::::::i!: ::::mI :i:: :! 

216-A-1 Crib R,C R R R R --
216-A-2 Crib R,C R -- R -- --
216-A-3 Crib R R -- R -- --

216-A-4 Crib R,C R -- R -- --
' 

216-A-5 Crib R,C R -- R -- --

216-A-6 Crib R,C R R : R R --
216-A-7 Crib R,C R -- R -- --
216-A-8 Crib R,C R R R -- --
216-A-9 Crib R,C R R R R --
216-A-10 Crib R R R R R --
216-A-21 Crib R,C R -- R -- --
216-A-24 Crib R,C R R R R --
216-A-27 Crib R,C R -- R -- --

WHC(PUREX-4)/09-24-92/03379T .2 
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Table 4-3. Types of Data Available for Each Waste Management Unit. Page 5 of 13 

Surface Radiological External Waste, Soil, or 
Survey Radiation Sediment Biota Borehole 

Waste Management Unit Inventory (0-1 m) Monitoring Sampling Sampling Geophysics 

216-A-30 Crib R,C R R R -- --
216-A-31 Crib R,C R -- R -- --
216-A-32 Crib -- R -- -- -- --
216-A-36A Crib R,C R -- R -- --
216-A-36B Crib R,C R R R -- --
216-A-37-1 Crib R,C R R R -- --

216-A-37-2 Crib R,C R R R --
216-A-38-1 Crib -- R -- -- -- --
216-A-39 Crib R,C -- -- R -- --
216-A-41 Crib C -- -- -- -- --
216-A-45 Crib R R -- R -- --
216-A-11 French Drain C R -- R -- --
216-A-12 French Drain C R -- R -- --
216-A-13 French Drain C R -- R -- --
216-A-14 French Drain C R -- R -- --
216-A-15 French Drain C R -- R -- --
216-A-16 French Drain C R -- R -- --
216-A-17 French Drain C R -- R -- --
216-A-22 French Drain C R -- R -- --

216-A-23A French Drain C -- -- -- -- --

WHC(PUREX-4)/09-24-92/03379T .2 
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Table 4-3. Types of Data Available for Each Waste Management Unit. Page 6 of 13 

Surface Radiological External Waste, Soil, or 
Survey Radiation Sediment Biota Borehole 

Waste Management Unit Inventory (0-1 m) Monitoring Sampling Sampling Geophysics 

216-A-23B French Drain C -- -- -- -- --
216-A-26 French Drain -- R -- -- -- --
216-A-26A French Drain C R -- -- -- --
216-A-28 French Drain R,C R -- R -- --

216-A-33 French Drain -- R -- -- -- --
216-A-35 French Drain C R -- -- -- --
216-C-8 French Drain C R -- -- -- --

WHC(PUREX-4)/09-24-92/03379T. 2 



,i:.. 
~ 

I w 
(JQ 

9. # 

Table 4-3. Types of Data Available for Each Waste Management Unit. 

Waste Management Unit Inventory 

216-A-18 Trench R,C 

216-A-19 Trench R,C 

216-A-20 Trench R,C 

216-A-40 Trench C 

216-A-29 Ditch 

216-A-34 Ditch 

2607-EA Septic Tank/Drain Field 

2607-EC Septic Tank/Drain Field 

2607-ED Septic Tank/Drain Field 

2607-EG Septic Tank/Drain Field 

2607-EJ Septic Tank/Drain Field 

2607-EL Septic Tank/Drain Field 

2607-E6 Septic Tank/Drain Field 

WHC(PUREX-4)/09-24-92/03379T. 2 

Surface Radiological 
Survey 
(0-1 m) 

R 

R 

R 

R 

R 

R 

External 
Radiation 

Monitoring 

R 

Waste, Soil, or 
Sediment 

. Sampling 

R 

R 

R 

R 

Biota 
Sampling 

R 

--
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Table 4-3. Types of Data Available for Each Waste Management Unit. Page 8 of 13 

Surface Radiological External Waste, Soil, or 
Survey Radiation Sediment Biota Borehole 

Waste Management Unit Inventory (0-1 m) Monitoring Sampling Sampling Geophysics 

r-""'.7'.7'.7"~~77:'.:'.7~~~~7::::-::::,,:::::::::::7±'.7'.77"'.'.'.:::-"'.'.'.:::-7:'.<'7: T..!: .. ,,'7tfut'7\;:::7I::-'.'r~'7f'7p:7.,~:7h'7h7-'.lt7'i~7'';:;::::::-; :-p,iv,...''· e'7r-si-b:"."'h-:::<B7:67: 'x:"."'b"'.':_;~".':'.i='7•~'7:=d
0
;:"'.':r'7IP:::::'.e'7)1

7'~71g7~-:-1: '7•·· :::-___ '7_ .. ~,- ~'77=~ ~ -: ; 

241-A-A Diversion Box 

241-A-B Diversion Box 

241-A-151 Diversion Box R 

241-A-152 Diversion Box 

241-A-153 Diversion Box '· :' 

241-AN-A Diversion Box 

214-AN-B Diversion Box 

214-AR-151 Diversion Box 

214-AW-A Diversion Box 

214-AW-B Diversion Box 

214-AX-A Diversion Box 

214-AX-B Diversion Box 

214-AX-151 Diversion Box 

214-AX-152DS Diversion Box 

214-AX-155 Diversion Box 

241-AY-151 Diversion Box 

241-AY-152 Diversion Box 

241-AZ-151DS Diversion Box 

241-AZ-152 Diversion Box 

WHC(PUREX-4)/09-24-92/03379T .2 
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Table 4-3. Types of Data Available for Each Waste Management Unit. 

Waste Management Unit 

241-C-151 Diversion Box 

241-C-152 Diversion Box 

241-C-153 Diversion Box 

241-C-252 Diversion Box 

241-CR-151 Diversion Box 

241-CR-152 Diversion Box 

241-CR-153 Diversion Box 

241-ER Diversion Box 

216-A-524 Control Structure 

241-AP Valve Pit 

241-AX-501 Valve Pit 

207-A Retention Basin 

216-A-42 Retention Basin 

WHC(PUREX-4)/09-24-92/03379T .2 

Inventory 

R,C 

Surface Radiological 
Survey 
(0-1 m) 

R 

R 

External 
Radiation 

Monitoring 

Waste, Soil, or 
Sediment 
Sampling 

Biota 
Sampling 
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Table 4-3. Types of Data Available for Each Waste Management Unit. 

Waste Management Unit Inventory 

218-E-l Burial Ground R 

218-E-8 Burial Ground 

218-E-12A Burial Ground 

218-E-12B Burial Ground 

218-E-13 Burial Ground 

UN-200-E-I0 

UN-200-E-11 

UN-200-E-12 

UN-200-E-13 

UN-200-E-15 

UN-200-E-16 

UN-200-E-18 

UN-200-E-19 

UN-200-E-20 

UN-200-E-22 

UN-200-E-25 

UN-200-E-26 

WHC(PUREX-4)/09-24-92/03379T .2 

Surface Radiological 
Survey 
(0-1 m) 

R 

R 

R 

R 

R 

R 

R 

External 
Radiation 

Monitoring 

R 

R 

Waste, Soil, or 
Sediment 
Sampling 

R 

R 

R 

Page 10 of 13 

Borehole 
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Table 4-3. Types of Data Available for Each Waste Management Unit. Page 11 of 13 

Surface Radiological External Waste, Soil, or 
Survey Radiation Sediment Biota Borehole 

Waste Management Unit Inventory (0-1 m) Monitoring Sampling Sampling Geophysics 

UN-200-E-27 -- R -- -- -- --
UN-200-E-28 -- -- -- -- -- --
UN-200-E-31 -- R -- -- -- --
UN-200-E-33 -- -- -- -- -- --
UN-200-E-35 -- -- -- -- -- --
UN-200-E-39 -- R -- -- -- --
UN-200-E-40 -- R -- -- -- --

UN-200-E-42 -- R -- -- -- --
UN-200-E-47 -- R -- -- -- --
UN-200-E-48 -- R -- -- -- --
UN-200-E-49 -- R -- -- -- --

' 
UN-200-E-56 -- R -- -- -- --

UN-200-E-58 -- R -- -- -- --
UN-200-E-60 -- R -- -- -- --
UN-200-E-62 -- R -- -- -- --
UN-200-E-65 -- R -- -- -- --
UN-200-E-67 -- R -- -- -- ., --
UN-200-E-68 -- R -- -- -- --

UN-200-E-72 -- R -- -- -- --
UN-200-E-81 R R -- -- -- --

WHC(PUREX-4)/09-24-92/03379T. 2 
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Table 4-3. Types of Data Available for Each Waste Management Unit. Page 12 of 13 

Surface Radiological External Waste, Soil, or 
Survey Radiation Sediment Biota Borehole 

Waste Management Unit Inventory (0-1 m) Monitoring Sampling Sampling Geophysics 

UN-200-E-82 R -- -- -- -- --
UN-200-E-86 R R -- -- -- --
UN-200-E-88 -- R -- -- -- --
UN-200-E-91 -- -- -- -- -- --

UN-200-E-94 -- R -- -- -- --
UN-200-E-96 -- -- -- -- -- --
UN-200-E-97 -- -- -- -- -- --
UN-200-E-99 -- -- -- -- -- --
UN-200-E-100 -- -- -- -- -- --
UN-200-E-107 -- R -- -- --
UN-200-E-114 -- R -- ! -- -- --

' 

UN-200-E-117 -- R -- -- -- --
UN-200-E-118 -- R -- -- - --
UN-200-E-142 -- -- -- -- - --
UPR-200-E-17 -- -- -- -- -- --
UPR-200-E-21 -- R -- -- - --
UPR-200-E-24 -- R -- -- -- --
UPR-200-E-29 -- R -- -- -- --
UPR-200-E-30 -- R -- -- -- --
UPR-200-E-50 -- R -- -- -- --

WHC(PUREX-4)/09-24-92/03379T .2 
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Table 4-3. Types of Data Available for Each Waste Management Unit. 

Waste Management Unit 

UPR-200-E-53 

UPR-200-E-59 

UPR-200-E-66 

UPR-200-E-70 

UPR-200-E-106 

UPR-200-E-115 

UPR-200-E-119 

UPR-200-E-125 

UPR-200-E-126 

UPR-200-E-136 

UPR-200-E-137 

R = Radionuclide-related data 
C = Chemical-related data. 

Inventory 

--

--
R 

--

--
--
--
R 

C 

R 

C 

Dashes indicate data types are not available. 

WHC(PUREX-4)/09-24-92/03379T .2 

Surface Radiological 
Survey 
(0-1 m) 

R 

R 

R 

R 

R 

R 

--
--
--
--
--

External Waste, Soil, or 
Radiation Sediment 

Monitoring Sampling 

-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
-- --
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Table 4-4. Summary of Air Monitoring Results from 1985 to 1989. 

RADIONUCLIDE (pCi/m3
) 

SITE Sr-90 Cs-137 Pu-239 U (total) 
-

N006 l.46E-04 2.62E-04 6.28E-06 -9.25E-07 

N007 l . l9E-04 l.17E-04 2.46E-06 6.70E-06 

N008 1.lOE-04 8.55E-05 3.42E-06 2.03E-05 

N012 2.18E-04 5.53E-04 2.49E-06 -9.06E-06 

Nl58 6.07E-04 1.72E-03 l.34E-04 4.18E-05 
. 

N969 3.20E-04 l.30E-04 
-

2.67E-05 7.96E-05 

N970 2.21E-04 4.72E-04 3.46E-05 6.lOE-05 

N971 9.65E-04 3.59E-04 4.08E-05 2.69E-05 

N976 7.75E-04 3.26E-04 5.41E-06 4.68E-05 

N977 5.40E-04 3.07E-04 2.13E-05 3.98E-05 

N984 9.31E-04 1.39E-03 9.53E-06 3.41E-05 

N985 3.70E-04 .4.32E-04 3.87E-05 4.95E-05 

N991 1.17E-04 3.03E-04 1.50E-05 3.97E-05 

N992 l.89E-04 1.22E-04 l.79E-06 . 2.lOE-05 

N993 1.63E-04 7.43E-04 7. llE-06 4.95E-05 

N996 2.00E-04 1.76E-04 7.92E-06 3.66E-05 

N997 3.57E-04 9.68E-04 8.51E-06 3.17E-05 

Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, and 1989. 
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Site Name 

204-AR 

241-A-431 

241-C-801 

242-A 

241-A-101 

241-A-102 

241-A-103 

241-A-104 

241-A-105 

241-A-106 

241-AN-101 

241-AN-102 

241-AN-103 

241-AN-104 

241-AN-105 

241-AN-106 

241-AN-107 

9 2 7 

Table 4-5. Radiation and Dose Rate Surveys at the PUREX Plant Aggregate Area 
Waste Management Units. 

Site Type ct/min 

Waste Unloadin Station NA 

Ventilation Buildin NA 

NA 

Eva orator NA 

NA 

Sin le-Shell Tank NA 

Sin le-Shell Tank NA 

Sin le-Shell Tank NA 

Sin le-Shell Tank NA 

Sin le-Shell Tank NA 

Sin le-Shell Tank NA 

Double-Shell Tank NA 

Double-Shell Tank NA 

Double-Shell Tank NA 

Double-Shell Tank NA 

Double-Shell Tank NA 

Double-Shell Tank NA 

Double-Shell Tank NA 

Radiation Surveys 

dis/min 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

N 

"NA 

NA 

NA 

NA 

mrem/h Survey Date 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA° 

NA 

NA 

NA 
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Site Name 

241-AP-101 

241-AP-102 

241-AP-103 

241-AP-104 

241-AP-105 

241-AP-106 

241-AP-107 

241-AP-108 

241-AW-101 

241-AW-102 

241-AW-103 

241-AW-104 

241-AW-105 

241-AW-106 

241-AX-101 

241-AX-102 

241-AX-103 

241-AX-104 

241-AY-101 

241-AY-102 

241-AZ-101 

9 2 2 3 7 3 

Table 4-5. Radiation .and Dose Rate Surveys at the PUREX Plant Aggregate Area 
Waste Management Units. 

Radiation Surveys 

Site Type ct/min dis/min mrem/h Survey Date 

Double-Shell Tank NA NA NA --
Double-Shell Tank NA NA NA --
Double-Shell Tank NA NA NA --
Double-Shell Tank NA NA NA --
Double-Shell Tank NA NA NA --
Double-Shell Tank NA NA NA --
Double-Shell Tank NA NA NA --
Double-Shell Tank NA NA NA --
Double-Shell Tank NA NA NA --
Double-Shell Tank NA NA NA --
Double-Shell Tank NA NA NA --
Double-Shell Tank NA NA NA ' --
Double-Shell Tank NA NA NA ·--
Double-Shell Tank NA NA NA --
Sin!!le-Shell Tank NA NA NA --
Sin!!le-Shell Tank NA NA NA --
Sin!!le-Shell Tank NA NA NA --
Sin!!le-Shell Tank NA NA NA --
Double-Shell Tank NA NA NA --
Double-Shell Tank NA NA NA --
Double-Shell Tank NA NA NA --

WHC(PUREX-4)/9-24-92/03379T 
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Site Name 

241-AZ-102 

241-C-101 

241-C-102 

241-C-103 

241-C-104 

241-C-105 

241-C-106 

241-C-107 

241-C-108 

241-C-109 

241-C-110 

241-C-111 

241-C-112 

241-C-201 

241-C-202 · 

241-C-203 

241-C-204 

241-A-302A 

241-A-302B 

241-A-350 

241-A-417 

9 2 2 3 0 7 

Table 4-5. Radiation and Dose Rate Surveys at the PUREX Plant Aggregate Area 
Waste Management Units. 

Radiation Surveys 

Site Type ct/min dis/min mrem/h Survey Date 

Double-Shell Tank NA NA NA --
Sini!le-Shell Tank NA NA NA --
Sini!le-Shell Tank NA NA NA --
Sim~le-Shell Tank NA NA NA --
Single-Shell Tank NA NA NA --
Sini!le-Shell Tank NA NA NA --
Single-Shell Tank NA NA NA --
Single-Shell Tank NA .. NA NA --
Sin2:le-Shell Tank NA NA NA --
Single-Shell Tank NA NA NA --
Sini!le-Shell Tank NA NA NA --
Single-Shell Tank NA NA NA --
Sin1?le-Shell Tank NA NA NA --
Sin1?le-Shell Tank NA NA NA --
Sin1?le-Shell Tank NA . NA NA --
Sin1?le-Shell Tank NA NA NA --
Sin2:le-Shell Tank NA NA NA --
Catch Tank NA NA NA --
Catch Tank NA NA NA --
Catch Tank NA NA NA --
Catch Tank NA NA NA --
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Site Name 

241-C-301C 

244-A 

244-AR 

9 2 7 

Table 4-5. Radiation and Dose Rate Surveys at the PUREX Plant Aggregate Area 
Waste Management Units. 

Radiation Surveys 

Site Type ct/min dis/min mrem/h Survey Date 

Catch Tank NA NA NA --
Lift Station NA NA NA --
Vault NA NA NA --

Page 4 of 12 

Radiation 
Tvoe 

--
--
--

244-CR Vault NA NA NA . - _ 

\ Crins.,•a~~ 0 ~ :.:;::-

216-A-1 Crib NC NC NC 1991 --

216-A-2 Crib NC NC NC 1990 --
216-A-3 Crib NC NC NC 1990 --
216-A-4 Crib NC NC NC 1990 --
216-A-5 Crib NC NC NC 1989 --
216-A-6 Crib -- · 5 000 00 1990 unknown 

216-A-7 Crib 30 000 ' 1991 beta -- --
216-A-8 Crib NC NC 0.01 1990 --
216-A-9 Crib -- 30.000 -- 1990 unknown 

216-A-10 Crib NC NC NC 1990 --
216-A-21 Crib -- .. . 15,000 -- 1990 beta, . 

l!amma 

216-A-24 Crib NC · NC NC Oct-90 --
216-A-27 Crib NC NC ' NC 1990 --
216-A-30 Crib NC NC 0.01 1990 --
216-A-31 Crib NC NC NC 1988 --

WHC(PUREX-4)/9-24-92/03379T 



Site Name 

216-A-32 

216-A-36A 

216-A-36B 

216-A-37-1 

216-A-37-2 

216-A-38-1 

216-A-39 

216-A-41 

216-A-45 

216-A-11 

216-A-12 

216-A-13 

216-A-14 

216-A-15 

216-A-16 

216-A-17 

216-A-22 

216-A-23A 

216-A-23B 

216-A-26 

9 2 I 7 

Table 4-5. Radiation and Dose Rate Surveys at the PUREX Plant Aggregate Area 
Waste Management Units. 

Radiation Surveys 

Site Type ct/min dis/min mrem/h Survey Date 

Crib NC NC NC 1990 

Crib NC NC NC 1990 

Crib NC NC NC 1990 

Crib NC NC NC 1990 

Crib -- 500 -- 1991 

-- 200 -- 1991 

Crib NC NC NC 1989 

Crib NA NA NA --
Crib NA NA NA --
Crib NC NC NC 1990 

French Drain NC NC NC 1990 

French Drain NC NC NC 1988 

French Drain NC NC NC 1990 

French Drain -- 56.000 -- > 1990 

French Drain NC NC NC 1988 

French Drain NA NA NA --
French Drain NA NA NA --
French Drain NC NC NC 1988 

French Drain NA NA NA --
French Drain NA NA NA --
French Drain NC NC NC 1990 

WHC(PUREX-4)/9-24-92/03379T 
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Radiation 
Tvoe 

--
--
--
--

alpha 

beta 

--
--
--
--
--
--
--

aloha 

--
--
--
--
--
--
--



--- -------- - -·- - - -

9 2 2 7 7 

Table 4-5. Radiation and Dose Rate Surveys at the PUREX Plant Aggregate Area 
Waste Management Units. Page 6 of 12 

Radiation Surveys 

Site Name Site Type ct/min dis/min mrem/h Survey Date Radiation 
T e 

216-A-26A French Drain NC NC NC 1990 

216-A-28 French Drain 10,000 1990 beta, 
gamma 

2 300 1990 al ha 

216-A-33 French Drain NC NC NC 1990 

216-A-35 French Drain NC NC NC 1990 

t1 
0 

~ t1 t!! 
~ a~ I 
UI 
I-to, t::d \0 

N 
216-A-29 Ditch 2 000 1989 beta I 

0 
~ 

216-A-34 Ditch NC NC NC 1991 

216-A-18 Trench NC NC NC 1990 

216-A-19 Trench NC NC NC 1990 

216-A-20 Trench NC NC NC 1990 

2607-EA Se tic Tanlc/Drain Field NA · NA NA 

2607-EC Se tic Tank/Drain Field NA NA NA 

2607-ED Se tic Tank/Drain Field NA NA NA 

2607-EG Se tic Tank/Drain Field NA NA NA 

WHC(PUREX-4)/9-24-92/03379T 



Site Name 

2607-EJ 

2607-EL 

2607-E6 

241-A-A 

241-A-B 

241-A-151 

241-A-152 

241-A-153 

241-AN-A 

241-AN-B 

241-AR-151 

241-AW-A 

241-AW-B 

241-AX-A 

241-AX-B 

241-AX-151 

241-AX-152DS 

241-AX-155 

241-AY-151 

241-AY-152 

9 2 2 6 3 0 7 

Table 4-5. Radiation and Dose Rate Surveys at the PUREX Plant Aggregate Area 
Waste Management Units. 

Radiation Surveys 

Site Type ct/min dis/min mrem/h Survey Date 

Seotic Tank/Drain Field NA NA NA --
Seotic Tank/Drain Field NA NA NA --
Seotic Tank/Drain Field NA NA NA --

Diversion Box NA NA NA --
Diversion Box NA NA NA --
Diversion Box NC NC NC 1988 

Diversion Box NA NA NA --
Diversion Box NA NA NA --
Diversion Box NA NA NA --
Diversion Box NA NA NA --
Diversion Box NA NA NA --
Diversion Box NA NA NA --
Diversion Box NA NA NA --
Diversion Box NA NA NA --
Diversion Box NA NA NA --
Diversion Box NA NA NA --
Diversion Box NA NA NA --
Diversion Box NA NA NA --
Diversion Box NA NA NA --
Diversion Box NA NA NA --

WHC(PUREX-4)/9-24-92/03379T 
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Table 4-5. Radiation and Dose Rate Surveys at the PUREX Plant Aggregate Area 
Waste Management Units. Page 8 of 12 

Radiation Surveys 

Site Name Site Type ct/min dis/min mrem/h Survey Date Radiation 
T e 

241-AZ-151DS Diversion Box NA NA NA 

241-AZ-152 Diversion Box NC NC NC 

241-C-151 Diversion Box NA NA NA 

241-C-152 Diversion Box NA NA NA 

241-C-153 Diversion Box NA NA NA 

241-C-252 Diversion Box NA NA NA 

241-CR-151 Diversion Box NA NA NA t:1 
241-CR-152 Diversion Box NA NA NA 0 

t:1 ~ 
~ 241-CR-153 Diversion Box NA NA NA ~ ~ I 
VI 
=:,- 241-ER-153 Diversion Box NA NA NA t,j \0 

N 
I 

216-A-524 Control Structure NA NA NA 
0 
~ 

241-AP Valve Pit NA 

241-AX-501 Valve Pit 

200-E Bumin Pit NA NA 0.01 1989 

218-E-1 Burial Ground 5 000 NA NA 1990 unknown 

218-E-8 Burial Ground NA NA NA 

218-E-12A Burial Ground NA 20 000 NA 1990 unknown 

WHC(PUREX-4)/9-24-92/03379T 
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Site Name 

218-E-12B 

218-E-13 

UN-200-E-10 

UN-200-E-11 

UN-200-E-12 

UN-200-E-13 

UN-200-E-15 

UN-200-E-16 

UN-200-E-17 

UN-200-E-18 

UN-200-E-19 

UN-200-E-20 

UN-200-E-21 

UN-200-E-22 

UN-200-E-23 

UN-200-E-24 

UN-200-E-25 

UN-200-E-26 

UN-200-E-27 

UN-200-E-28 

9 2 2 I 3 l 8 

Table 4-5. Radiation and Dose Rate Surveys at the PUREX Plant Aggregate Area · 
Waste Management Units. 

Radiation Surveys 

Site Type ct/min dis/min mrem/h Survey Date 

Burial Ground NA NA 0.01. 1989 

Burial Ground NA NA NA --
.· Y bJriilririfili ti; ~i~& , I I > 

Unolanned Release NA NA · NA --
Unolanned Release NA NA NA --
Unolanned Release NA NA NA --
Unolanned Release NA NA NA --
Unolanned Release NA NA NA --

Unolanned Release NA NA NA --
Unolanned Release NA NA NA --
Unolanned Release NA NA NA --
Unolanned Release NA NA NA --
Unolanned Release NA NA NA --
Unolanned Release NA NA NA --
Unolanned Release NA NA NA --
Unolanned Release NA NA NA --
Unolanned Release NA NA NA --
Unolanned Release NA NA NA --
Unolanned Release NA NA NA --
Unolanned Release NA NA NA --
Unolanned Release NA NA NA --

WHC(PUREX-4)/9-24-92/03379T 
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Radiation 
Tvne 
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--
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--
--
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Site Name 

UN-200-E-29 

UN-200-E-30 

UN-200-E-31 

UN-200-E-33 

UN-200-E-35 

UN-200-E-39 

UN-200-E-40 

UN-200-E-42 

UN-200-E-47 

UN-200-E-49 

UN-200-E-50 

UN-200-E-53 

UN-200-E-56 

UN-200-E-58 
UN-200-E-60 

UN-200-E-62 

UN-200-E-65 

UN-200-E-67 

UN-200-E-68 

UN-200-E-72 

UN-200-E-81 

9 2 2 3 

Table 4-5. Radiation and Dose Rate Surveys at the PUREX Plant Aggregate Area 
Waste Management Units. 

Radiation Surveys 

Site Type ct/min ,. dis/min mrem/h Survey Date 

Unolanned Release NA NA NA --
Unolanned Release NA NA NA --
Unolanned Release NC NC NC 1991 

Unolanned Release NA NA NA --

Unolanned Release NA ,· NA NA --
Unolanned Release NA NA NA --
Unolanned Release NA NA NA --

Unolanned Release NA NA NA- --
Unolanned Release NA NA NA --
Unolanned Release NA NA NA --
Unolanned Release NA NA NA --
Unolanned Release NA NA NA --
Unolanned Release NA NA NA --
Unolanned Release NA NA NA --
Unolanned Release NA NA NA --
Unolanned Release NA NA NA --
Unolanned Release NA NA NA --
Unolanned Release NA NA NA --
Unolanned Release NA NA NA --
Unolanned Release NA NA .. NA --
Unplanned Release NA NA NA --

WHC(PUREX-4)/9-24-92/03379T 
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Site Name 

UN-200-E-82 

UN-200-E-86 

UN-200-E-88 

UN-200-E-91 

UN-200-E-94 

UN-200-E-96 

UN-200-E-97 

UN-200-E-99 

UN-200-E-100 

UN-200-E-106 

UN-200-E-107 

UN-200-E-114 

UN-200-E-117 

UN-200-E-118 

UN-200-E-142 

UPR-200-E-66 

UPR-200-E-70 

UPR-200-E-115 

UPR-200-E-119 

UPR-200-E-125 

UPR-200-E-126 

9 3 

Table 4-5. Radiation and Dose Rate Surveys at the PUREX Plant Aggregate Area 
Waste Management Units. 

Radiation Surveys 

Site Type ct/min dis/min mrem/h Survey Date 

Unolanned Release NA NA NA --
Unolanned Release NC NC NC Seo-91 

Unolanned Release NA 60 000 NA 1991 

Unolanned Release NA NA NA --
Unolanned Release NA NA NA --
Unnlanned Release NA NA NA --
Unolanned Release NA NA NA --
Unolanned Release NA NA NA --
Unnlanned Release NA NA 5 Oct-91 

Unolanned Release NA NA NA --
Unnlanned Release NA NA NA --
Unolanned Release NA NA NA --
Unolanned Release NA NA NA --
Unnlanned Release NA NA NA --
Unolanned Release NA NA NA --
Unnlanned Release NA NA NA --
Unolanned Release NA NA NA --

Unolanned Release NA NA NA --
Unnlanned Release NA NA NA --
Unnlanned Release NA NA NA --
Unolanned Release NA NA NA --

WHC(PUREX-4)/9-24-92/03379T 
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Table 4-5. Radiation and Dose Rate Surveys at the PUREX Plant Aggregate Area 
Waste Management Units. 

Radiation Surveys 

Site Name Site Type ct/min dis/min mrem/h 

UPR-200-E-136 Unolanned Release NA NA NA 

UPR-200-E-137 Unolanned Release 
. 

NA NA NA 

NA = No data available 
NC = No contamination detected 
Note: Values presented in the table represent the maximum value reported in the radiation survey results. 
Dashes indicate no data are available. 

WHC(PUREX-4)/9-24-92/03379T 
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Table 4-6. Results of External Radiation Monitoring, 
1985 through 1989 TLDs (mrem/yr). 

Site Average Total 

2E5: 218-E-12B 94 

2E6: 200-E NE 91 

2E 11: 218-E-12B N 100 

2E 12: 218-E-12B E 89 

2E 17: 241-C TF W 107 

2E 18: 241-C TF E 111 

2E 23: PUREXN 103 

2E 24: PUREX NE 111 

2E29: PUREX S 80 

2E 30: PUREX SE 80 

2E 35: 200-E S 80 

2E 36: 200-E SW 82 

2E D: 216-A-29 Ditch E 96 

216-A-29 Ditch 86 

216-A-36B Crib #1 86 

216-A-36B Crib #2 100 

216-A-10 Crib #1 88 

216-A-10 Crib #2 82 

PUREX #1 85 

PUREX #2 88 

PUREX #3 92 

241-A TF #1 244 

241-A TF #2 220 

241-A TF #3 324 

241-A TF #4 590 

241-A TF #5 94 

241-A TF #6 101 

241-A TF #7 132 

241-A TF #8 2,585 

241-A TF #9 665 

241-A TF #10 883 

241-A TF #11 115 

241-A TF #12 157 

241-A TF #13 132 

216-A-30 Crib #1 87 

216-A-30 Crib #2 84 

216-A-37-1 Crib #1 87 

216-A-37-1 Crib #2 88 

216-A-8 Crib #1 106 

216-A-8 Crib #2 124 

WHC(PUREX-4)/9-24-92/03379T 
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Table 4-7. Results of External Radiation Monitoring 1990 TI.Ds (mrem/yr). 

Site Maximum Minimum Total 

216-A-37-1 E 116 100 107 

216-A-37-1 N 124 96 103 

216-A-29 104 88 98 

216-A-8 S 120 100 106 

216-A-8 E 132 100 121 

218-E-12 116 100 105 

216-A-10-1 112 92 99 

216-A-10-2 120 96 107 

216-A-36-1 112 92 100 

216-A-36-B-2 120 88 100 

202-A-1 (PUREX) 112 · 96 100 

202-A-1 SE (PUREX) 108 96 104 

202-A-1 PL (PUREX) 280 96 194 

241-A TF No. 1 332 136 216 

241-A TF No. 2 160 116 · 132 

241-A TF No. 3 144 108 122 

241-A TF No. 4 
V 140 100 113 

241-A TF No. 5 124 104 110 

241-A TF No. 6 128 96 116 

241-A TF No. 7 2300 112 1100 

241-A TF No. 8 2000 384 1200 

241-A TF No. 10 1900 384 908 

241-A TF No. 11 576 132 236 

241-A TF No. 12 140 124 129 

241-A TF No. 13 156 92 112 

WHC(PUREX-4)/09-24-92/03379T .3 4T-7 
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Table 4-8. Summary of Grid Soil Sampling Results From 1985 to 1989 (oCi/2) Pae:e 1 of 2 
Radionuclide Site 2E 11 Site 2E 12 Site 2E 17 Site 2E 18 Site 2E 23 Site 2E 24 Site 2E 29 Site 2E 30 

Ce-141 -1.80E-02 4.88E-02 5.38E-02 -1.13E-02 2.00E-02 2.59E-02 3.03E-02 -3.44E-02 

Ce-144 1.35E-01 1.07E-Ol 1.24E-02 -1.30E-02 3.S0E-02 . 2.20E-03 -1.03E-01 -5.43E-03 
Co-58 -5.00E-03 -9.73E-04 2.04E-02 -4.18E-03 -1.24E-02 -3.28E-03 2.91E-02 -4.03E-03 

Co-60 1.39E-02 5.0lE-03 -2.44E-03 2.65E-03 2.43E-02 6.90E-03 7.21E-03 2.0SE-03 
Cs-134 3.99E-02 4.20E-02 3.19E-02 2.65E-02 -6.67E-04 3.95E-02 3.53E-02 -4.20E-03 

Cs-137 1.19E+0l 1.36E+0l 4.35E+OO 6.24E+OO ·· 9.97E+OO 5.49E+OO 2.62E+OO 2.79E-01 

Eu-152 1.77E-Ol 6.52E-02 4.93E-02 8.72E-02 1.46E-01 1.24E-01 6.80E-02 5.85E-02 

Eu-154 -5.S0E-02 1.78E-02 6.51E-02 2.75E-02 3.90E-02 -5.96E-03 6.74E-03 9.03E-03 

Eu-155 1.80E-02 9.54E-02 1.39E-02 3.82E-02 1.24E-01 1.52E-02 2.12E-02 4.82E-02 

I-129 -- 2.37E-02 3.55E-02 1.85E-01 -- -7.30E-02 1.74E-01 6.30E-02 

K-40 -- 1.19E+0l 1.50E+0l 1.51E+0l -- 1.37E+0l 1.54E+0l 1.3.5E+0l 

Mn-54 2.60E-02 2.14E-02 5.49E-03 l.75E-02 l.22E-02 -l.30E-03 -4.83E-03 3.96E-03 
Nb-95 -- 1.21E-01 7.69E-02 3.44E-02 -- ·-I.07E-01 4.52E-02 -1.14E-02 

Pb-212 -- 7.85E-Ol 7.90E-01 7.48E-01 -- 8.55E-Ol 8.75E-01 7.04E-01 

Pb-214 7.90E-01 6.91E-Ol 5.79E-01 6.89E-Ol 6.80E-01 6.72E-Ol 7.14E-Ol 6.26E-Ol 

Pu-238 1.49E-03 l.39E-03 7.47E-04 2.63E-04 4.1 lE-02 6.84E-04 1.84E-03 1.13E-03 

Pu-239 6.27E-02 3.97E-02 2.34E-02 9.98E-03 1.26E-01 3.03E-02 6.04E-02 2.23E-02 

Ru-106 3.S0E-02 -3.33E-04 1.46E-01 -2.64E-02 7.55E-02 1.80E-02 2.23E-Ol 3.83E-Ol 

Sr-90 1.92E+OO 1.24E+OO 3.49E+OO 1.33E+OO 2.20E+OO 7.94E-01 7.86E-01 3.68E-Ol 

Tc-99 -- 3.41E-Ol 2.35E-Ol 6.86E-0.1 -- 1.66E-01 2.24E-Ol 1.66E-Ol 

U (total) 3.12E-01 2.06E-01 2.29E-01 3.38E-01 3.48E-01 3.32E-Ol 4.48E-01 3.07E-01 

Zn-65 -1.60E-02 -4.31-02 -1.28E-02 -1.42E-02 2.03E-02 -2.47E-02 -1.74E-02 -1.44E-02 

Zr-95 1.40E-02 5.52E-02 4.lOE-02 1.98E-02 4.47E-02 1:98E-02 2.13E-02 1.90E-02 

WHC(PUREX-4)/09-24-92/03379T .3 
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00 
0-

Radionuclide Site 2ED 

Ce-141 5.30E-02 

Ce-144 -1.12E-02 

Co-58 7.70E-03 

Co-60 3.00E-03 

Cs-134 3.43E-02 

Cs-137 3.82E+OO 

Eu-152 l.06E-01 

Eu-154 3.28E-02 

Eu-155 6.45E-02 

1-129 1.54E-01 

K-40 1.63E+0l 

Mn-54 9.00E-03 

Nb-95 -6.84E-02 

Pb-212 7.70E-01 

Pb-214 6.83E-01 

Pu-238 9.42E-04 

Pu-239 4.08E-02 

Ru-106 5.37E-02 

Sr-90 9.00E-01 

Tc-99 1.26E-01 

U (total) 4.96E-01 

Zn-65 -6.68E-02 

Zr-95 1.44E-02 

-- Dashes indicate data is not available 

WHC(PUREX-4)/09-24-92/03379T .3 
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Table 4-8. Summarv of Grid Soil Sampling Results (oCi/g). Page 2 of 2 
Site 2EDB Site GRTl Site GRT2 Site GRT4 Site GRTS Site GRT6 

l.90E-02 -2.44E-02 4.85E-03 -5.S0E-03 -1.60E-02 -3.00E-02 

9.20E-03 -4. lOE-02 -1.26E-02 -7.00E-04 -2.61E-02 -2.71E-02 

7.60E-03 4.47E-03 3.40E-03 5.73E-03 -9.86E-03 -8.13E-03 

8.40E-03 -1.24E-02 -1.23E-03 -1.85E-02 1.43E-03 5.27E-03 

6.60E-02 1.14E-02 -5.87E-03 -7.77E-03 2.45E-02 1.19E-02 

2.80E+OO 1.S0E+OO l.93E+OO l.0lE+OO 1.61E+OO 1.73E+OO 

l.S0E-01 1.08E-01 4.78E-02 1.06E-01 6.0SE-02 5.70E-02 

-3.90E-02 2.13E-02 1.38E-02 -7.13E-03 -4.67E-03 1.63E-02 

5.S0E-02 4.53E-02 3.24E-02 5.81E-02 2.95E-02 4.71E-02 

1.00E-01 5.00E-03 9.73E-02 -5.90E-Ol -7.90E-02 3.20E-Ol 

-- 1.45E+0l 1.42E+0l 1.SlE+0l 1.48E+Ol 1.S0E+0l 

1.70E-02 2.12E-02 1.64E-03 9.69E-03 6.62E-03 9.73E-04 

-- -5 .28E-02 -8.71E-02 -2.89E-02 -1.49E-01 -1.38E-OJ 

-- 7.63E-Ol 8.43E-01 7.91E-Ol 7.67E-01 8.28E-Ol 

-- 5.89E-01 6.22E-Ol 6.44E-01 6.71E-01 6.24E-01 

5.00E-04 3.SSE-04 4.96E-04 4.45E-04 3.37E-04 3.31E-04 

4.00E-02 1.48E-02 3.0SE-02 1.45E-02 1.28E-02 l.07E-02 

l.OOE-01 -7.75E-02 9.04E-02 3.59E-02 -5.18E-02 -5.37E-03 

6.60E-01 3.68E-01 3.SlE-01 3.00E-01 5.09E-01 2.86E-01 

5.20E-01 2.SSE-01 3.89E-01 3.32E-01 4.16E-01 3.0SE-01 

3.70E-01 3.31E-Ol 3.86E-01 3.17E-01 3.82E-01 3.99E-01 

4.00E-03 -8.67E-03 -3.20E-02 -5.46E-02 -2.77E-02 -4.53E-03 

-2.00E-03 1.93E-02 1.62E-02 8.lOE-03 5.70E-03 4.23E-02 
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Table 4-9. Summary of Fenceline Soil Sampling Results From 1985 to 1989 (pCi/e). Paee 1 of 2 
Radionuclide Site 2E 1 Site 2E 2 Site 2E 3 Site 2E 4 Site 2E-NE Site 2E-SE Site A-TF-El Site A-TF-E2 

Ce-141 -9.67E-04 7.83E-03 -6.87E-03 -- -7.60E-03 ~8.67E-04 -2.46E-02 1.62E-02 
Ce-144 1.43E-02 1.88E-02 -8.49E-02 -- -2.37E-02 2.S0E-02 -4.20E-02 -1.79E-02 
Co-58 1.70E-03 -5.95E-03 -3.45E-04 -- -9.58E-03 -6.0SE-04 1.39E-02 2.20E-02 
Co-60 2.49E-02 -4.40E-03 5.93E-03 -- 1.02E-02 1.57E-020 -5.00E-04 6.28E-03 
Cs-134 1.32E-02 2.94E-02 4.13E-02 -- 4.38E-02 2.26E-02 2.0lE-02 3.76E-02 
Cs-137 2.47E+OO 1.80E+0l 4.77E-Ol 8.60E+0l l.19E+OO 3.58E-01 2.40E+OO 7.29E+OO 
Eu-152 1.21E-01 9.25E-02 l . lOE-01 -- 3.17E-02 8.28E-02 1.06E-01 9.SOE-02 
Eu-154 3.79E-02 3.69E-02 8.36E-03 -- l.94E-02 8.43E-03 l.37E-02 -1.85E-02 
Eu-155 5.40E-03 4.82E-02 3.42E-02 -- 4.30E-02 4.16E-02 5. l lE-02 5.48E-02 
K-40 1.32E+0l l.36E+01 1.43E+0l -- l.38E+0l l.51E+0l l.21E+0l l.39E+0l 
Mn-54 6.43E-03 1.06E-02 l.25E-02 --, • 2.36E-02 4.98E-03 3.08E-03 2.03E-02 
Nb-95 2.00E-03 -l.64E-02 -4.15E-02 -- ·-4.63E-02 -5.54E-02 -4.77E-02 2.95E-02 
Pb-212 6.29E-01 6.13E-Ol 6.61E-Ol -- 7.27E-01 7.48E-01 4.82E-01 6.68E-01 
Pb-214 4.60E-01 4.69E-01 5.28E-01 -- 6.00E-01 6.14E-01 5.0lE-01 5.27E-01 
Pu-238 7.60E-05 2.46E-04 3.85E-04 -- 3.27E-04 2.19E-04 4.88E-04 5.03E-04 
Pu-239 8.18E-03 6.65E-03 1.88E-02 1.20E+0l 5.40E-03 1.60E-03 2.04E-03 4.08E-03 

Ru-106 6.18E-02 2.19E-01 3.80E-01 -- -6 .S0E-03 6.64E-02 8.43E-02 8.30E-02 

Sr-90 6.08E-01 2.43E+OO 5.32E-Ol 7.80E+OO 1.64E+OO 6.93E-01 4.28E-01 2.15E+OO 

U (total) 2.65E-Ol 3.29E-01 3.06E-Ol -- 2.30E-01 3.02E-01 2.22E-01 3.62E-Ol 

Zn-65 -8.40E-02 2.94E-02 8.S0E-03 -- 1.43E-02 -4.99E-02 -5.25E-02 -1.71E-02 
Zr-95 -6.72E-03 -1.41E-02 1.0lE-02 -- 3.76E-02 1.56E-02 4.79E-03 3.87E-02 

WHC(PUREX-4)/09-24-92/03379T .3 
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Table 4-9. Summary of Fenceline Soil Sampling Results From 1985 to 1989 (pCi/g). Page 2 of 2 

Radionuclide Site Site Site Site Site Site Site 
A-TF-E3 A-TF-E4 A-TF-Wl A-TF-W2 A-TF-E C-TF-NE C-TF-SE 

Ce-141 8.40E-01 -1.87E-03 5.23E-02 -1.S0E-02 -8.65E-03 1.30E-02 -2.SOE-03 

Ce-144 -2.99E-02 -7.96E-03 8.75E-03 -1.35E-02 5.30E-04 
... 

7.82E-02 -7.85E-02 
Co-58 1.54E-03 l .65E-02 l.SSE-03 -1.54E-02 -1.30E-02 1.38E-02 -2.SlE-03 
Co-60 9.03E-03 -5.93E-03 1.SIE-02 5.60E-03 1. IOE-02 1.38E-02 2.06E-02 
Cs-134 5.63E-02 1.07E-02 l.09E-02 l.26E-02 3.85E-02 3.00E-02 -1.59E-02 
Cs-137 1.03E+0l 3.67E+0l 2.24E+0l 3.31E+OO 3.27E-01 2.35E+0l 3.19E+0l 
Eu-152 6.32E-02 7.07E-02 8.99E-02 5. lSE-02 1.94E-02 5. 17E-02 7.49E-02 
Eu-154 3.17E-02 2.82E-02 2.68E-02 -l.13E-02 -3.S0E-03 6.S0E-02 3.17E-03 
Eu-155 3.60E-02 8.32E-02 3.0SE-02 4.92E-02 -3.60E-03 5.23E-02 4.77E-02 
K-40 1.51E+0l 1.29E+0l 1.49E+0l 1.55E+0l 2.43E-02 1.45E+0l 1.56E+0l 
Mn-54 2.29E-02 9.44E-03 6.40E-03 9.21E-03 1.0SE-01 3.90E-03 2.00E-03 

Nb-95 -8.16E-02 -2.98E-02 -4.25E-02 -1.52E-01 -- 6.66E-02 -8.14E-02 
Pb-212 7.07E-Ol 6.06E-01 6.41E-01 9.38E-01 -- 7.40E-01 6.19E-01 

Pb-214 5.00E-01 5.25E-01 5.96E-01 8.16E-01 -- 6.57E-Ol 5.56E-Ol 

Pu-238 2.lOE-04 6.93E-04 1.S0E-04 2.30E-04 9.37E-04 5.43E-04 7.S0E-04 

Pu-239 2.93E-03 1.03E-02 3.13E-03 1.00E-03 2.04E-02 1.83E-02 9.SOE-03 

Ru-106 2.44E-01 5.06E-02 4.43E-02 4.87E-02 6.27E-02 -8.33E-02 -1.77E-02 

Sr-90 2.45E+OO 5.55E+OO 1.1 lE+.OO 2,98E+OO 2.93E-01 5.54E+OO 1.68E+0l 

U (total) 2.SSE-01 2.87E-01 2.63E-01 3. lSE-01 3.83E-01 3.36E-Ol 2.SSE-01 

Zn-65 2.12E-02 -1.SIE-02 -3.58E-02 -4.20E-02 1.l0E-02 1.53E-02 -1.90E-02 

Zr-95 -7.13E-02 1.21E-02 2.43E-02 3.77E-02 l.S0E-03 -4.23E-03 3.llE-02 

-- Dashes indicate data not available 

WHC(PUREX-4)/09-24-92/03379T .3 
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Table 4-10. Summary of Soil Sampling Results: 1990 and 1991 (pCi/g). Page 1 of 2 

Sampling Location 

Radionuclide 2E64 2E65 2E66 2E67 2E68 2E69 2E67 2E61 

Be-7 2.25E+0l l.61E+0l 3. llE+00 7.08E+00 l.47E+0l 3.38E+OO 9.95E+OO 1.29E+0l 
CePr-144 8.47E-02 l.77E-0l 5.50E-Ol 1.09E-01 3.74E-02 2.73E-01 5.69E-02 5.03E-01 

Co-60 8.64£-03 l.20E-02 2.33E-02 l.24E-02 2. ISE-02 4.41E-02 l.21E-02 1.56E-02 

Cs-134 l.96E-Ol 2.0lE-01 2.28E-0l l.97E-0l l .0SE-01 3. lOE-01 6.31E-02 1.36E-01 

Cs-137 2.94E+00 1.20E+0l l. IOE+0l 7.70E-0l 4.43E-0l l.93E+OO 4.23E-Ol 5.04E-Ol 

Eu-154 3.59E-02 5.49E-02 2.09E-02 3.37E-02 9.07E-02 2.29E-02 l.SlE-02 4.1 lE-02 

Eu-155 5.22E-02 2.04E-02 3.SlE-02 3.96E-02 l.65E-02 6.36E-02 3.55E-02 2.71E-02 

K-40 1.61E+0l 1.57E+0l 1.56E+0l l.43E+0l l .65E+0l 1.45E+0l 1.63E+0l 1.38E+0l 

Pb-212 7.0lE-01 6.33E-0l 8.22E-01 7.51E-01 7.51 E-01 6.82E-Ol 6.43E-Ol 5.77E-Ol 

Pb-214 5.34E-Ol 4.77E-0l 7.06E-0l 5.72E-01 7.67E-01 6.19E-01 5.54E-Ol 4.SlE-01 t, 
~ Pu-238 4.16E-04 5.48E-04 l.50E-04 6.77E-05 6.85E-04 2.42E-04 l.0lE-04 8.23E-05 0 
I t, t!! - Pu-239/240 1.41E-02 3.00E-02 8.19E-03 4.54E-03 8.52E-03 2.68E-03 3.17E-03 2.12E-03 
~ §i ~ Ra-226 5.66E-01 4.31E-Ol 5.56E-Ol 6.03E-01 5.77E-01 5.48E-01 4.0lE-01 I 

t:,:j \0 
Ru-106 1.04E-Ol 5.92E-02 l.76E-Ol 2.21E-O_l 3. IOE-01 3.39E-Ol 1.25E-Ol 3.58E-Ol N 

I 

Sb-125 4.38E-02 2.48E-02 6.46E-02 1.21E-02 5.24E-02 2.62E-02 1.04E-02 9.32E-03 ~ 
Sr-90 3.0lE+OO 2.37E+OO 1.82E+OO 9.00E-01 2.17E+OO 5.39E-01 4.60E-01 7.27E-01 

U-234 7.30E-01 7.30E-01 7.50E-01 6.50E-01 7.30E-01 9.70E-01 7.50E-01 8.SOE-01 

U-235 l.61E-02 2.92E-02 2.61E-02 3.37E-02 3.69E-02 l.94E-02 3.58E-02 5.17E-02 

U-238 7.1 lE-01 7.57E-01 7.28E-Ol 7.57E-Ol 6.67E-01 9.41E-01 9.97E-01 9.25E-Ol 

U (total) 8. lSE-01 7.04E-Ol 7.17E-01' 9.14E-01 5.91E-01 1.15E+OO 8.52E-01 1.12E+OO 

Zn-65 3.74E-01 1.66E-01 2.26E-01 2.67E-Ol 3.36E-Ol 3.97E-01 2.97E-01 3.39E-01 

ZrNb-95 8.93E-01 l.56E+OO 3.68E-Ol 6.90E--01 1.24E+OO 1.99E+OO 6.80E-01 7.lOE-01 

WHC(PUREX-4)/09-24-92/03379T. 2 
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Table 4-10. Summary of Soil Sampling Results: 1990 and 1991 (pCi/ g). Page 2 of 2 

Sampling Location 

Radionuclide 2E72 2E73 2E74 2E75 2E76 2E77 2E78 2E79 

Be-7 9.52E+OO 1.81E+0I 2.68E+OO I.07E+0I l.64E+OI 1.0lE+OO 9.90E+OO 8 .. 95E+O0 
CePr-144 2.65E-Ol 8.40E-0I l.41E-0l 2.34E-0l 6.49E-02 l.91E-Ol l.19E-Ol 7. l lE-02 

Co-60 1.13E-02 9.83E-03 2.97E-02 l.26E-02 4.75E-03 7.60E-03 l .82E-02 6. lOE-03 
Cs-134 1.58E-0l l.16E-0l l.18E-Ol 2.53E-0l 5.67E-02 l.94E-0l l.75E-Ol 3.16E-Ol 

Cs-137 3.02E-0l l.88E+0I 7.36E-01 l .04E+00 .96E-0l 4.79E-0l l.35E+OO 1.66E+OO 
Eu-154 3.56E-02 9.90E-02 2.56E-02 l .29E-02 2.25E-02 6.40E-03 2.45E-02 8.20E-02 

Eu-155 6.46E-02 6.62E-02 2.37E-02 2.55E-02 9.80E-02 3.43E-02 3.74E-02 6.75E-02 
K-40 1.39E+0l l.22E+0l 1.57E+0l 1.59E+01 l.36E+0l l.48E+0l 1.80E+0l 1.35E+Ol 

Pb-212 5.59E-01 5.24E-01 5.68E-0l 7.43E-Ol 5.96E-01 7.83E-Ol 6.43E-Ol 

Pb-214 5.02E-01 4.73E-01 5.85E-Ol 5.46E-01 6.46E-Ol 7.25E-Ol 

; Pu-238 4.86E-04 3.31E-03 1.63E-04 l.37E-03 5.85E-04 5.78E-04 1.lOE-03 2.87E-03 

Pu-239/240 
t:1 - 1.16E-02 9.0lE-02 5.98E-03 2.74E-02 .4.08E-02 1.S0E-02 4.32E-02 9.20E-02 0 

~ Ra-226 4.53E-01 5.0SE-01 5.84E-01 5.28E-Ol 6.20E-01 5.93E-Ol t:1 t!! 
Ru-106 1.49E-01 1.43E-01 l.40E-Ol 6. lOE-0.1 8.76E-02 l.62E-01 4.97E-02 9.75E-02 ~ ~ 

I 

Sb-125 5.64E-02 6.S0E-02 4.58E-02 2.71E-02 6.27E-03 5.74E-02 2.96E-02 2.82E-02 txl \0 
N 
I 

Sr-90 4.52E-01 5.75E+0O 9.lSE-02 l.09E+OO 2.16E-01 l.48E-Ol 3.0SE-01 4.SlE-01 0 
~ 

U-234 5.S0E-01 6.60E-01 8.00E-01 8.90E-Ol 7.20E-Ol 7.20E-01 8.90E-01 7.S0E-01 

U-235 2.45E-02 l.87E-02 1.65E-02 2.39E-02 2.75E-02 3.60E-02 2.lSE-02 2.39E-02 

U-238 6.48E-Ol 7.36E-Ol 6.84E-01 7.56E-01 7.S0E-01 6.96E-Ol 9.40E-Ol 7.71E-01 

U (total) 6.86E-01 7.91E-01 7.02E-01' 9.1 lE-01 6.74E-01 7.58E-01 9.15E-Ol 

Zn-65 2.19E-Ol 2.95E-Ol 1.19E-Ol 4.06E-Ol 2.58E-01 l.93E-01 4.35E-Ol 5.56E-01 

ZrNb-95 3.64E-01 3.30E+OO 9.30E-01 l. llE+OO 1.45E+OO 2.07E+OO 1.49E+OO 1.74E+OO 

Source: Schmidt et al. 1991, 1992. 
Dashes indicate data is not available. 

WHC(PUREX-4)/09-24-92/03379T. 2 
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RM20: 216-A-29 Ditch Table 4-11. Results of Surface Water Sampling (pCi/L). 

Radionuclide 

Total beta 
Max 
Min 
Average 
SD 

Total alpha 
Max 
Min 
Average 
SD 

Ccaium-137 
Max 
Min 
Average 
SD 

Strontium-90 
Max 
Min 
Average 
SD 

1985 

Rc111lt 

8.8E-02 
1.7E-02 
4.9E-02 
S.IE-02 

1.2E-02 
IE-03 
3E-03 
6E-03 

S.8E-02 
4.2E-02 
4.7E-02 

9E-03 

4.0E-02 
1.SE-02 
2.7E-02 
1.7E-02 

Error 

1986 

Result 

1.24E-01 
< IE-01 

< 1.0E-02 
<IE-01 

<9.0E-02 
< IE-01 

<8.3E-02 
<lE-01 

WHC(PUREX-4)/09-24-92/03379T .3 

Error 

1987 

Result 

2.7E-02 
<IE-01 

l.lE-02 
< IE-01 

l.27E-0I 
lE-01 

<3.0E-02 
<lE-01 

Error 

1988 

Result 

<1.00E+02 
<1.00E+02 

SE+OO 
<1.00E+02 

<l.OOE+02 
<1.00E+02 

<l.OOE+02 
<l.OOE+02 

Error 

1989 

Re111lt 

<1.00E+02 
<1.00E+02 

<1.00E+02 
<1.00E+02 

6.2E+0l 
<1.00E+02 

<4.0E+0l 
<4.0E+0l 

Error 

1990 
Re111lt Error 

<4.0E+0l 
<4.0E+0l 

1.04E+02 
<4.0E+0l 

<4.0E+0l 
<4.0E+0l 

I 
I 

I 

: 
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Table 4-12. Summary of Vegetation Sampling Results (pCi/g). Page 1 of 2 

Site Site Site Site Site Site Site . Site 
Radionuclide 2E 11 2E 12 2E 17 2E 18 2E 23 2E 24 2E 29 2E 30 

Be-7 < -l.8E-02 l.85E+00 2.64E+00 2.63E+OO -- 3.23E+OO 2.0lE+OO 1.S0E+OO 

Ce-141 < l. lOE-03 l.46E-03 -8.41 E-03 -l.99E-02 2. IOE-02 l.90E-03 -3.64E-02 3.0SE-03 

Co-60 8.81E-02 9.38E-03 2.12E-02 6.63E-03 -1.12E-02 2.75E-02 1.56E-02 5.94E-03 

Cs-134 2.85E-01 l.06E-0J 2.46E-0l l.S0E-01 7.80E-02 l .26E-0l l .16E-0l --
Cs-137 5.85E-02 3.23E-0J 6.79E-01 9.83E-01 1.5 I E-01 l. lOE+00 1.23E-01 2.33E-01 

Eu-152 9. IOE-02 2.16E-02 2.32E-03 5.13E-02 -3. IOE-02 8.63E-03 -5.70E-02 -1.55E-02 

Eu-154 5.64E-02 1.32E-02 6.18E-02 -l.29E-02 -l.04E-02 4.30E-02 9.35E-03 -2.34E-02 

Eu-155 -- -5.56E-03 9.83E-02 2.77E-02 -2. IOE-02 -2.06E-03 -1.07E-02 8.60E-03 

I-129 -- 6.08E-02 -2.30E-02 2.76E-Ol -3.80E-Ol 2.67E-03 0.OOE+OO 7.35E-02 

K-40 -- l.06E+0I I .39E+0l I.45E+0l -- I.30E+0l l.49E+0l l.09E+0l 

Nb-95 < -5.60E-02 -9.S0E-03 1.26E-02 -8.93E-04 -2.37E-02 -8.44E-03 -l.43E-02 -3.0SE-03 

Pb-212 9.30E-01 2.78E-02 7.77E-02 5.86E-02 -- 5.13E-02 1.98E-02 7.60E-02 

Pb-214 2.00E+00 4.1 lE-02 8.68E-02 8.79E-02 -- 9.76E-02 3.28E-02 7.13E-02 

Pu-238 -- 3.03E-04 1.27E-03 2.72E-04 l.94E-04 6.40E-04 2.47E-04 5.30E-04 

Pu-239 -- 1.08E-03 6.56E-03 1,63E-03 2.45E-03 8.90E-03 1.17E-03 4.67E-03 

Ru-103 -- 1.13E-01 4.85E-01 2.16E-01 5.12E-01 2.57E-Ol 5.38E-01 --
Ru-106 -- -- 7.25E-01 3.23E-01 3.25E+OO 2.25E+OO 3.33E+OO 1.73E+OO 

Sr-90 -- 1.75E+OO 1.19E+0l 6.09E-01 4.34E-01 9.97E-Ol 1.61E-Ol 5.20E-01 

Tc-99 -- 7.38E-01 1.76E+OO 1.36E+OO 1.lOE+OO 1.33E+OO 1.1 lE+OO 5.78E-01 

Zr-95 < 4.20E-02 1.45E-02 1.74E-02 2.98E-02 2.98E-02 -2.77E-03 1.43E-02 2.44E-02 

Note: Values are averages for each year with a detection since 1985. 

WHC\9-24-92103379T.4 



9 2 2 3 4 

Table 4-12. Summary of Vegetation Sampling Results (pCi/ g). Page 2 of 2 

Site Site Site Site Site Site Site Site 
Radionuclide 2ED 2EDB 2EDC GRTl GRT2 GRT4 GRTS GRT6 

Be-7 -- -- 2.98E+00 3.00E+00 2.61E+00 322E+OO 2.82E+OO 2.09E+00 

Ce-141 -9.S0E-02 -- -2 .25E-02 -l .34E-02 -2.78E-03 l.96E-02 7.83E-03 -2.45E-04 

Co-60 8.80E-03 l.40E-02 6.69E-03 l .30E-03 -3 .67E-04 9.09E-03 -3.57E-03 5.95E-03 

Cs-134 1.19E-01 5.20E-02 -- 6. IOE-02 8.30E-02 5.00E-02 8.50E-02 5.55E-02 

Cs-137 7.83E-01 2.80E-01 4.27E+00 5.77E-01 8.53E-0I 3.57E-Ol 2.98E-01 4.33E-Ol 

Eu-152 1.S0E-02 4.80E-02 6.64E-02 5.09E-02 4.21E-02 2.33E-02 -1.41E-02 2.75E-02 

Eu-154 -6.45E-02 -2.90E-02 6.04E-02 -1.42E-02 2.53E-02 8.53E-03 -2.44E-02 -1 .92E-02 

Eu-155 1.77E-02 1.40E-02 2. IOE-02 -8.07E-03 3.57E-03 -3 .37E-03 -2.41E-02 7.12E-03 

I-129 3.00E-02 -l.40E-01 -5.80E-02 -4.77E-02 -7 .63E-02 1.24E-01 -1.43E-02 1.19E-01 

K-40 -- -- l .32E+0I I. 18E+0I l.30E+01 1.17E-01 1.29E+0l 1.lOE+O0 

Nb-95 6.93E-02 1.80E-02 7.19E-03 -6.17E-03 -6.37E-04 -3 .60E-03 3.49E-03 -4.73E-03 

Pb-212 -- -- 1.06E-01 9.51E-02 1.05E-Ol 7.78E-02 6.58E-02 5.95E-02· 

Pb-214 -- -- 9.76E-02 3.71E-02 l .37E-01 1.lSE-01 5.77E-02 7.54E-02 

Pu-238 9.05E-05 8.90E-05 4.83E-04 1.92E-03 2.38E-04 1.75E-04 2.47E-04 4.48E-05 

Pu-239 l. lSE-02 8.00E-03 1.60E-02 6.45E--03 3.62E-03 5.88E-03 2.91E-03 7.68E-03 

Ru-103 2.36E-Ol -- -- -- -- -- -- --
Ru-106 1.lOE+OO -- 5.09E-01 1.0SE+OO 2.53E-Ol 2.34E+OO 4.60E-Ol 4.24E-01 

Sr-90 3.35E-Ol 3.30E-Ol 4.19E-01 3. lSE-01 2.48E-01 '2.39E-Ol 2.57E-01 3.38E-01 

Tc-99 8.90E-01 9.60E-01 7.47E-01 1.48E+oo· 2.58E+OO 9.78E-01 1.25E+OO 9.79E-01 

Zr-95 6.56E-02 8.90E-03 2.16E-02 7.40E-03 8.57E-03 -7.87E-03 -2.03E-04 5.60E-03 

Note: Values are averages for each year with a detection since 1985. 

WHC\9-24-92103379T.4 
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Table 4-13. Summarv of Vegetation Sampling Results for 1990 and 1991 (oCi/g). 

Sampling Location 

Radionuclide 2E67 2E78 2E79 

Be-7 3.00E+00 7.03E+OO 1.80E+OO 

CePr-144 2.00E+OO 1.56E-01 1.40E-01 

Co-60 3.70E-01 1.37E-02 6.80E-02 

Cs-134 1.60E-01 2.23E-02 1. lOE-01 
-

Cs-137 4.lOE-01 1.83E-01 7.00E-02 

Eu-154 3.70E-01 7.62E-02 1.80E-01 

Eu-155 8.30E-02 7.45E-03 2.80E-02 

K-40 2.70E+0l 1.40E+0l 2.90E+0l 

Pb-212 3.66E-02 

Pb-214 

Pu-238 4.50E-05 1.06E-04 9.20E-05 

Pu-239/240 8.00E-04 5.16E-03 l.90E-03 
~ 

Ru-106 1.60E+00 9.93E-02 1.lOE+OO ,.,, 
Sb-125 l.00E-02 3.34E-02 1. lOE-01 

Sr-90 3.80E-01 2.57E-02 1.30E-01 

U-234 9.00E-02 l .80E-02 5.90E-02 

U-235 3.70E-04 5.60E-04 3.40E-04 

U-238 2.40E-02 l .00E-02 2.lOE-02 

U (Total) 4.53E-02 

Zn-65 5.20E-0l 7.54E-02 3.50E-01 

ZrNb-95 3.50E-0l 2.51E-01 9.80E-01 

·source: Schmidt et al. 1991 , 1992. 
Dashes indicate data are not available. 
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Table 4-14. Summary of Gamma-Ray Logs that were Reviewed. 
Paee 1 of 2 

Waste Management Number of 
Unit Well Number Times Lo22ed Inclusive Dates 

216-A-1 Crib E25-2 

216-A-2 Crib- E24-S3 3 S/63 to 8/82 

216-A-4 Crib E24-S4 2 S/63 to 9/87 

216-A-6 Crib E25-3 

E25-S3 3 S/63 to 8/82 

216-A-7 Crib E25-S4 2 S/63 to 9/87 

216-A-21 Crib E24-12 2 4/70 to 4/76 

216-A-26 French Drain E24-53 3 S/63 to 8/82 

216-A-26A French E24-S4 2 S/63 to 9/87 
Drain 

216-A-27 Crib E17-2 4 S/63 to 7/87 

E17-3 5 S/63 to 7/86 

216-A-30 Crib E16-2 4 · S/63 to 9/82 

E25-11 3 S/63 to 10/80 

M E25-12 4 S/63 to 3/90 

(01-30-06) 

E25-190 2 10/82 to 3/90 

(01-30-11) 

E25-191 2 10/82 to 3/90 

(01-30-23) 

E25-193 2 10/82 to 9/90 

~ 
(01-30--03) 

216-A-31 Crib E24-9 4 S/63 to 9/87 

216-A-36A Crib E17-4 4 4/68 to 7/87 

(01-36--01) 

E17-9 4 4/68 to 4/79 

E17-10 3 4/70 to 9/86 

216-A-36B Crib E17-S 5 10/65 to 9/82 

E17-6 3 1/65 to 4/76 

E17-7 5 1165 to 9/88 

(01-36--07) 

E17-11 2 9/82 to 9/88 

(01-36-11) 

E17-Sl 2 9/82 to 9/88 

(01-36--06) 

WHC(PUREX-4)/09-24-92/03379T .3 4T-14a 
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Draft B 

Table 4-14. Summary of Gamma-Ray Logs that were Reviewed. 
Paee 2 of 2 

Waste Management Number of 
Unit Well Number Times Lo22ed Inclusive Dates 

216-A-37-1 Crib . E25-17 4 12n6 to 3/90 

E25-18 3 12n6 to 6/88 

(01-37-11) 

E2S-19 4 12n6 to 9/82 

(01-37--05) 

E25-20 4 12/76 to 9/82 

216-A-37-2 Crib E2S-21 

E25-22 

(01-37-22) 

E2S-23 

(01-37-17) 

E25-24 

216-A-45 Crib E2S-12 4 · 5/63 to 3/90 

E2S-13 

E2S-53 3 5/63 to 8/82 

E2S-54 

E17-12 1 4/86 

E17-13 1 8/86 

E17-53 1 9/88 

E17-54 1 9/88 

= not available 

WHC(PUREX-4)/09-24-92/03379T .3 4T-14b 
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Draft B 

Table 4-15. Potential for Past Migration of Liquid Discharges 
to the Unconfined Aquifer. . Page 2 of 3 

Range of Soil Liquid Effluent Past Migration to 
Column Pore Volume Received Unconfined 

Waste Mana ement Unit Volumes (m3) a/ (m3) A uifer 

216-A-41 Crib 79 to 237 10 No 

216-A-45 Crib 19,358 to 58,074 103,003 Yes 

216-A-11 French Drain 4 to 11 100 Yes 

216-A-12 French Drain 4 to 11 100 Yes 

216-A-13 French Drain 6 to 17 100 Yes 

216-A-14 French Drain 4 to 12 1 No 

216-A-15 French Drain 10 to 29 10,000 Yes 

216-A-16 French Drain 7 to 22 · 122 Yes 

216-A-17 French Drain 7 to 22 60 Yes 

216-A-22 French Drain 23 to 68 10 No 

216-A-23A French Drain 7 to 22 6 No 

216-A-23B French Drain 7 to 22 6 No 

216-A-26 French Drain 10 to 31 ru ni 

216-A-26A French Drain 6 to 17 1 No 

216-A-28 French Drain 64 to 191 30 No 
0' 

216-A-33 French Drain 23 to 70 ni ni 

216-A-35 French Drain 23 to 70 10 No 

216-C-8 French Drain 20 to 61 10 No 

216-A-29 Ditch 14,341 to 43,024 10,400,312 Yes 

216-A-34 Ditch 3,997 to 11,990 ni ni 

216-A-18 Trench 4,350 to 13,050 488 No 

216-A-19 Trench 411 to 1,232 1,100 Yesb1 

WHC(PUREX-4)/9-24-92/03379T .15 

4T-15b 
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Draft B 

Table 4-15. Potential for Past Migration of Liquid Discharges 
to the Unconfined Aquifer. Page 3 of 3 

Range of Soil Liquid Effluent Past Migration to 
Column Pore Volume Received Unconfined 

Waste Management Unit Volumes (m3) a/ (m3) Aquifer 

216-A-20 Trench 425 to 1,274 961 Yesb/ 

216-A-40 Trench 6,072 to 18,215 946 No 

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 0.30 porosity. Pore volume calculation does not account for the ability of 
soil to retain the liquid discharged. 

b/ The effluent volume received by these units exceeds the lower pore volume estimate 
but is below the high estimate. Given the high permeability of the soil column in 
general, it is likely that some of the discharge waste volume reached groundwater. 

ni = no information availabile 

• 

WHC(PUREX-4)/9-24-92/03379T .15 

4T-15c 
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. 

Total 
(1/1/90) 

22. 1129 

A-101 
Curies 

OE+OO 

A-102 
Curies 

3E-01 

WHC(PUREX-4)/9-24-92/03379T .1 

A-103 
Curies 

lE-01 

A-104 
Curies 

lE-19 

A-105 
Curies 

lE-02 

A-106 
Curies 

3E-10 

AX-101 
Curies 

lE-11 

AX-102 
Curies 

3E-18 

Page 1 of 17 

AX-103 AX-104 
Curies Curies 

2E-02 4E-02 
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 2 of 17 

Total 
(1/1/90) 

44. Pu24l 

A-101 
Curies 

6E+03 

A-102 
Curies 

7E+02 

WHC(PUREX-4)/9-24-92/03379T .1 

A-103 
Curies 

1E+03 

A-104 
Curies 

1E+03 

A-105 
Curies 

2E-06 

A-106 
Curies 

3E+03 

AX-101 AX-102 AX-103 AX-104 
Curies Curies Curies Curies 

1E+03 7E-02 9E-OS 1E+03 



Total 
(1/1/90) 

66. U238 

A-101 
Curies 

7EH>O 

A-102 
Curies 

lE+OO 

WHC(PUREX-4)/9-24-92/03379T .1 

9 0 

Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 3 of 17 

A-103 
Curies 

lE+OO 

A-104 
Curies 

2E+OO 

A-105 
Curies 

SE-09 

A-106 
Curies 

4E+OO 

Ax-101 AX-102 AX-103 AX-104 
Curies Curies Curies Curies 

lE+OO 4E-02 SE-09 lE-01 



Total 
(1/1/90) 

A-101 
Curies 

TOTAL-TRU 3083.204041 

A-102 
Curies 

WHC(PUREX-4)/9-24-92/03379T .1 

9 2 2 6 

Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page _4 of 17 

A-103 
Curies 

873.72023 

A-104 
Curies 

A-105 
Curies 

A-106 
Curies 

1350.801 

AX-101 AX-102 AX-103 AX-104 
Curies Curies Curies Curies 

129.00004 29.13214 
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 6 of 17 

Total 
(1/1/90) 

A-101 A-102 A-103 A-104 
Moles Moles Moles Moles 

WHC(PUREX-4)/9-24-92/03379T .1 

A-105 
Moles 

A-106 
Moles 

AX-101 AX-102 AX-103 AX-104 
Moles Moles Moles Moles 
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 7 of 17 

Total C-101 C-102 C-103 C-104 C-l0S C-106 C-107 C-108 C-109 C-110 C-111 
(l/1/90) Curie, Curie, Curie, Curie, Curie, Curie, Curie, Curie, Curie, Curie• Curie, 

I Ac??'I '.3F_,..07 01:..no 11:,.{)7 ?l:..l'IR 11:..1'17 '.3E-07 I 1:../'IR .,;i:..no IP...flll c;p_,n 11:..l'IR 

2. Ac227 3E-OS IE--04 SE-OS 6E-OS 8E-04 3E-OS 3E-OS 2E-OS 4E-06 2E-06 IE-OS 

3 Am?41 <R+OI IE+M IE+02 0J:+m tJ:+1\4 4E+02 IE+02 41:+nt 11:..1'11 ?l:+nl ?l:+nt 

4. Arn242 3E-02 lE+OO lE--01 lE+OO 2E+0l 4E-Ol 7E-02 3E-02 3E-06 4E-04 9E-03 

S Am?4?m 1P...fl?. lE+OO lR .. lll lE+OO ?R+nl 4F..01 7E-02 1J:~ 1J:,..llt; 4J:-ll4 OJ:~ 

6. Arn243 IE--02 7E-01 7E-02 7E-01 IE+0l IE--01 3E-02 8E-03 6E-06 2E-04 4E-03 

7 At?l7 11:..1'17 RJ:..no 11:..1'17 ?l:..l'IR '.3F_,..07 11:..1'17 1 l:..l'IR ,r;i:..no 11:..l'IR 41un 111..l'IR 

8. Bal35m 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 

9. R.117m ?R+OS 1ll-ll4 lll-ll4 4i:..o< ?i:.n< ni:+ oo Rl:+M 4J:+M <J:+M 111.h'i .411+0'.3 

10. Bi210 9E-ll 4E-10 2E-10 7E-10 2E--09 2E-10 9E-ll 7£..11 lE-11 IE-10 lE-10 

11 ~:?1 t 11:..1'1( 11:..1\4 (1:..1'1( fiJ;...flC, IIJ:-ll4 1F . ..OC, .]J;...flc; 2F...flC, .tP,..llt; ?P,..llt; lll...flC, 

12. Bi213 4E-07 9E-09 4E-07 2E-08 3E-07 3E-07 lE-08 6E-09 IE--08 SE-10 IE-08 

11 ~:?14 11:_rn ?'ll..l'IO QJ:_IQ 41:..l'IO R'll..l'IO 7F~to . 41:-10 11:-10 .,;1:_1 I ,r;i:_10 .1.1:_1n 

14. Cl4 2E+01 lE-03 SE+02 3E-05 SE+02 8E-Ol 3E+OO 3E-Ol 2E+OO 8E-ll 8E-01 

1< rm?.t? ?P~ 1R+OO tJ:...fll 01:...fll IE+nl 11:...fll f,J;~ ?J:~ ?J:.h'i 111..l\.t 7E-OO 

16. Cm244 2E-02 lE-09 9E-ll lE-11 7E+0l 0E+OO 7E-0'.3 lE--07 6E-04 7£..13 SE-04 

17 rm?4S 4E-07 QP- 14 c;p_H RP-16 ..... ~ ni:+nn 4E-07 4J:-12 ?J:...flll 1J:-l7 lJ:...flR 

18. Cal3S 7E-Ol 4E-10 3E-10 2E-10 9E-Ol 0E+OO 3E-02 6E-OS 3E-02 6E-12 2E-02 

10 f' • l37 ?J:+O'i 11:..l\.t I 1:..1'14 4J.'...OC, 'lJ.'.+O'i 0J.'.+00 111:+01 41:.._M u : ... m 1 i:.h'i 41: ... 01 

20. Fr221 3E-07 9E-09 3E-07 2E-08 3E-07 3E-07 lE-08 6E-09 lE-08 C,£..10 lE-08 

21 J:..??1 4E-07 ?11,..llt; 7J:...fl7 9E..07 tEJl< 4E..07 C,E-07 2E-07 f.J:..l'IR 1J:..l'IR 2E-07 

22. 1129 7E-02 SE-11 4E-ll lE-11 2E+OO 0E+OO 3E-0'.3 2E-06 ?J;,..01 SE-13 2E-03 

?1 Nh01m fiJ:.+00 'IR+nt RR+nn lE+OI 1R+m .tR+nt RR+M SE+M ?J:...fll 7E-Ol 1J:+()() 

24. NiS9 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 

WHC(PUREX-4)/9-24-92/03379T .1 
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 8 of 17 

Total C-101 C-102 C-103 C-104 C-105 C-106 C-107 C-108 C-109 C-110 C-111 
(l/1/90) Curiea Curie• Curie• Curie• Curiea Curie• Curie• Curie• Curie• Curiea Curie• 

2"i Ni61 IF..._m •n:- ... M 9F..._M 71:' ... m "iE.._f\4 Rl:'.._n? 01:'.._M <l:'+02 ... 11 ... m (l:'.10 (l:' ... 02 

26. Nn237 2E--01 7E-03 9E-04 5E-03 8&02 2E-03 8E-03 3E-04 6E-03 IE-04 5E-03 

27. Nn239 lE-02 "-1:'..lll 61:'..M 71:"..lll 01:'.._M IJ:'..lll 3J:"..0? 7E-03 "-J:'..ll"- ?J:'..1'14 4'1:'...1'11 

28. Pa231 7&05 4E-04 2E-04 2E-04 IE-03 7&05 9E--05 4E--05 9E-06 5E-06 3£.-05 

29 P.?11 ?J:'....01 7E-03 IJ:'-01 ',J;',.{)1 RJ:'..0?. ?J:'...1'11 RJ:',.{)1 1F...ll4 61:'...1'11 11:'.l\.4 (1:'..ll1 

30. Pa234m 2E+OO 2E+0l 7E+OO 9E+OO IE+0l 3E+OO 4E+OO lE+OO 2E--Ol IE--01 lE+OO 

11 ~,no 1J:"Al7 01:'..llO '.lJ:'...07 ?1:'..llR 1J:"Al7 11:'..1'17 IPAlR "-1:'..llO 11:'..llR (J:".10 IJ:'...oR 

32. Pb210 8E-ll 4E-10 2E-10 7E-10 2E-09 2E-10 8E-ll 7E-ll IE-11 lE-10 9E-11 

33 ~?11 1'1:'..ll( 1'1:'..1'14 (J:"..ll( "-J:'..ll', RJ:'..1'14 1'1:'..ll( 3E.-Jl< ?J:'..ll', 4J:"..1'1"- ?J:',.{}6 IJ:'...0', 

34. Pb214 3E-10 2E-09 9E-10 4E--09 9E-09 8E-10 4E-10 3E-10 6E-ll 6E-10 4E-10 

35 Pdl07 1'1:'....01 IE-10 ',J:".11 3E-11 4E+OO 0F.+00 6P.-01 3E-06 .tl:'..1'11 "-l:'.13 11:'..ll1 

36. Po210 8E-ll 4E-10 2E-10 6E-10 2E-09 2E-10 8E-ll 7E-ll lE-11 lE-10 9E-11 

17 'Pn?11 1FAY7 Rl:'..llO 11:'...07 ?1:'.Jlll 3FAY7 11:'..1'17 11:'..llR "-1:'..llO lE-01! • 4'1:'.10 I J:'...oR 

38. Po214 4E-10 3E-09 lE--09 5E--09 lE--08 9E-10 5E-10 3E-10 7E-11 8E-10 5E-10 

39 'Pn?l'I 1'1:'..ll( IJ:'..1'14 (J:"..ll( "-J:'..ll( Rll..1'14 1'1:'..ll', 3E.-Jl', ?J:'..ll', 411..ll"- ?11,.{}6 IF...O', 

40. Po218 3E-10 2E--09 9E-10 4E--09 9E-09 8E-10 4E-10 3E-10 6E-ll 6E-10 4E-10 

41 'P11?1R ?J:'+M u:-+ot 0J:'+00 ',J:'+01 "-J:"+01 7E+M 4E+M ?R+M lE--01 IR.._nl 11:'.._M 

42. Pu239 1E+02 2E+03 3E+02 7E+02 1E+03 3E+02 3E+02 9E+0l lE+OO 1E+02 7E+0l 

43 :Pu?40 31:' ... nl "iJ:'+02 RJ:'+01 ?F.+O?. 3E+02 7E+0l "-1:'.+01 ?l:'+01 Rll..M 1'1:' ... nl IJ:".._OI 

44. Pu241 3E+02 7E+03 IE+03 3E+03 3E+03 7E+02 6E+02 2E+02 tE--01 2E+02 1E+02 

4"i Ra"1 3'1:'..ll( 11:'..1'14 (1:'..ll( "-1:'..ll( Rl:'.1\.4 11:'..ll( 3E-O'I ?J:'..ll( 4J:"..ll"- ?J:',.{}6 IJ:'..ll', 

46. Ra22S 3E-07 9E--09 4£.-07 2E-08 3E--07 3E--07 lE--08 6E-09 lE--08 5E-10 lE--08 

47 Ra""- 1'1:'.1.0 ?J:',.{}Q 0J:'. 10 4'1:'..llO 0J:'..llO RJ:". 1.0 4'1:'- 1.0 1'1:'-10 6F.1J "-11-10 4'1:'.10 

48. Rul06 2E-03 lE+OO IE--01 2E+OO 3E+OO 4&02 4E-03 lE-03 4E--08 5E-09 3£.-05 

WHC(PUREX-4)/9-24-92/03379T .1 



~ 
I ..... 
°' ..... 

Total C-101 C-102 
(l/1/90) Curie, Curie, 

49 . Sbl26 IE+OO 11-'.+01 

SO . Sbl26m lE+OO lE+0l 

51. Se79 IE+OO 31:_10 

52. SmlSl 2E+03 1E+04 

53 Snl26 lE+OO 11:.01 

54. Sr90 7E+04 1E+06 

'i'i Tc99 51: .• 01 3R-ilR 

56. Th227 3E-OS lE-04 

'i7 Th229 31:..n7 01:..llO 

58. Th230 6E-08 7E-07 

59 Th231 81:..ll? 61:.111 

60. Th233 0E+OO 0E+OO 

61 Th234 ?'P.• 00 ?R•0I 

62. T1207 3E-OS lE-04 

63 U233 ?J:..ll.4 3E.M 

64. U234 4E-04 SE-03 

65 U23S 8'P..ll? li'P..lll 

66 . U238 2E+OO 2E+0l 

67 Y90 7E+04 1E•06 

68 . Zr93 7E+OO 7E+Ol 

TOTAL S.44E+OS 2 .02E+06 
CURIES S.44E+OS 2.02E+06 

TOTAL 172.39049 3054.3082 
TRU 

WHC(PUREX-4)/9-24-92/03379T .1 
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 9 of 17 

C-103 C-104 C-105 C-106 C-107 C-108 C-109 C-110 C-111 
Curie, Curies Curie, Curies Curies Curie• Curie, Curiel Curies 

?J:'+00 3E+OO 6E+0I lE+0I 11:+oo 9E-01 41:..0? 11:..lll 1m..n1 

2E+OO 3E+OO 6E+0l lE+0l 3E+OO 9E-Ol 4E-02 lE-01 6E-01 
-

6E- IO 4E-IO 3E+0I 0E+OO 6E-02 4MS 41:..ll? IE-11 3E-02 

2E+03 4E+03 7E+04 1E+04 3E+03 2E+03 1E+02 3E+02 1E+03 

?J:+00 3E+OO 6E+0I lE+0I 3E+OO QJ:-01 41:..ll? lE-01 li'P...01 

4E+0S 4E+0S 3E+06 SE+0S 9E+04 2E+04 7E+0l 1E+04 9E+04 

3E-08 SE-09 1E+03 0E+OO 2E+OO lE-03 lE•OO 3'P-IO 11: ... 00 

SE-OS 6E-OS SE-04 3E-OS 3E-OS IE-OS 4E-06 2E-06 IE-OS 

3E-07 '2E-08 3E-07 311...07 IE-08 6'P..llQ IE-OR "'-1:'- IO 11:..llR 

2E-07 9E-07 lE-06 lE-07 IE-07 SE-08 lE-08 lE-07 7E-08 

3E-01 4E-01 6E411 lE-01 IE-01. 61:..ll? 1 J:..ll? liJ:..ll1 .4'P..ll? 

0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 

7E+OO 9E+OO IE+0I 11=+00 4E+OO lE+OO 2E-01 11U\I IR+OO 

SE-OS 6E-05 8E-04 3E-OS 3E-OS 2E-OS 4E-06 2E-06 IE-OS 

?J:..ll.4 IE-O'i IE-04 IP..ll.4 41:.M ?J:-06 61:.M ?J:..llR .4R.M 

2E-03 7E-03 7E-03 SE-04 7E-04 3E-04 SE-OS SE-04 4E-04 

1J:-Ot 4E-01 6E-01 IE-01 IE-01 61'1..ll? 1 J:..ll?. liJl..ll1 .4'P...ll'2 

7E+OO 9E+OO IE+0I 3E+OO 4E+OO IE+OO 2E-01 lE-01 lE+OO 

4E+0S 4E+0S 3E+06 SE+0S 9E+04 ?J:+04 7E+0l n:- ... 1\4. 01: ... 0.4 

IE+0I 2E+0l 4E+02 6E+0I lE+0l 6E+OO 3E-01 8E-01 4E+OO 

8.13E+0S 8. l0E+0S 6 .64E+06 1.0IE+06 l.90E+0S 4.29E+04 1.09E+04 2.07E+04 1.90B+0S 
8.13E+0S 8. l0E+0S 6 .64E+06 l.0IE+06 1.90E+0S 4.29E+04 1.09E+04 2.07E+04 1.90E+0S 

909.431 1654.3052 11429.377 709.10206 427.27387 132.39735 3.1061196 130.0016 93 .788321 
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 10 of 17 

Total C-101 C-102 C-103 C-104 C-105 C-106 C-107 C-108 C-109 C-110 C-111 
(1/1/90) Moles Moles Moles Moles Moles Moles Moles Moles Moles Moles Moles 

69. AP 7E-06 SE-15 3E-t5 ?F-15 tF.--04 0E+OO 3E--07 ?F-10 ?F-07 4E-17 ?P-07 

70. Al 1E+06 7E+06 5E+06 6E+06 1E+07 7E+05 2E+06 5E+05 5E+04 8E+02 4E+05 

71 Ba 1F+O? 3E+OO 1E+02 8E+OO 3E+m 1E+02 ?F+OO ·m+oo 4E+OO 6E-01 4E+OO 

72. Bi 8E-12 3E-13 8E-12 lE-12 lE-11 7E-12 7E+04 1E+04 1E+03 7E+04 7E+03 

73. C2H3O3 OE+OO 0E+OO 2E-05 5E-06 6E+02 0E+OO 1E+03 OE+OO OE+OO OE+OO OE+OO 

74. C6H5O7 0E+OO 0E+OO lE-06 lE-06 6E+05 0E+OO 1E+02 0E+OO 0E+OO 0E+OO 0E+OO 

75. C03 3E+04 4E+03 lF.+06 lF.--01 8E+04 4E+04 5E+04 4E+M lF.+05 4E-05 4-F+M 

76. C204 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 

77. Ca 0E+OO SE-?? SF-0? lE--01 1E+03 0E+OO 3E--05 1F+04 1E+05 4E-14 1P.+04 

78. Cd 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 

79. Ce 6E-03 3E-16 7E-09 9E-15 3E--04 6E-39 6E--01 lE--02 ?JHOO lF-08 lE+OO 

80. Cl 3E-07 3E-22 lE-14 6E-19 3E-09 0E+OO 2E-06 4E--08 6E-06 lE-14 3E-06 

81 Cr 1 E-16 SE-31 3E-08 ?F+0l 6E+03 0E+OO 9E+03 lF.+03 ?P.+O? rn+04 tF.+03 

82. EDTA 0E+OO 0E+OO 2E-05 SE-06 9E+02 0E+OO 1E+03 0E+OO 0E+OO 0E+OO 0E+OO 

83 F 5E+OO 3E+06 1E+07 9E-12 3E+0t 0E+OO 6E+O? lE+0t 1P.+03 4E-05 QP.+0? 

84. Fe 8E-02 SE-02 1E+02 2E+0l 8E+05 1E+05 1E+05 2E+04 3E+03 2E+05 2E+04 

85. Fe<CN)6 4E+OO lE-16 7E-t2 9E-12 7E+0l 0E+OO SE--04 9E+03 1P.+04 lE-08 1E+04 

86.HEDTA 0E+OO 0E+OO 3E-05 lE-05 2E+03 0E+OO 3E+03 0E+OO 0E+OO 0E+OO 0E+OO 

87. HI! 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+'OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 

88. K 0E+OO 0E+OO lE-07 8E--08 5E+03 lE-39 lE+0l lE-36 3E+OO 2E-08 0E+OO 

89. T" 0E+OO 0E+OO 0E+OO 0E+OO 0F.+00 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 

90. Mn 0E+OO 2E+04 3E+03 8E+04 7E+03 9E+03 3E+02 0E+OO 0E+OO 0E+OO 0E+OO 

WHC(PUREX-4)/9-24-92/03379T .1 
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. 

Total 
(1/1/90) 

C-101 
Mole, 

C-102 
Mole, 

104. ZrO lE+0l 3E+06 

C-103 
Mole, 

C-104 
Mole, 

105.Volume 8E+0l 5E+02 9E+02 3E+02 
al 

WHC(PUREX-4)/9-24-92/03379T .1 

C-10S 
Moles 

4E+02 

3E+02 

C-106 
Moles 

8E+0l 

3E+02 

C-107 
Moles 

2E+04 

3E+02 

C-108 
Moles 

3E+03 

7E+0l 

C-109 
Mole, 

4E+02 

6E+0l 

Page 11 of 17 

C-110 
Mole, 

2E+04 

2E+02 

C-111 
Mole• 

2E+03 

6E+0l 



22. 1129 

C-112 
Curies 

lE-03 

C-201 
Curies 

9E-07 

WHC(PUREX-4)/9-24-92/03379T .1 
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Table 4-16. TRAC Estimated Waste Tanlc Inventories Data. 

C-202 
Curies 

3E-19 

C-203 
Curies 

3E-12 

C-204 
Curies 

4E-08 

Page 12 of 17 
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Table 4-16. TRAC Estimated Waste Tanlc Inventories Data. 

Total 
(1/1/90) 

44. Pu241 

C-112 
Curies 

1E+02 

C-201 
Curies 

3E-03 

WHC(PUREX4)/9-24-92/03379T .1 

C-202 
Curies 

7E-03 

C-203 
Curies 

7E-04 

C-204 
Curies 

3E-06 
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. 

Total 
(1/1/90) 

66. U238 

C-112 
Curies 

lE+OO 

C-201 
Curies 

2E--03 

WHC(PUREX-4)/9-24-92/03379T .1 

C-202 
Curies 

2E--Ol 

C-203 
Curies 

2E--02 

C-204 
Curies 

9E--05 

Page 14 of 17 
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 15 of 17 

C-112 C-201 C-202 C-203 C-204 
Curies Curies Curies Curies Curies 

TOTALTRU 83.472424 0.0300864 0.0931118 0.0093212 3.123E-05 

; -8' 

WHC(PUREX-4)/9-24-92/03379T .1 
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. 
Page 16 of 17 

Total S~1~~ C-201 C-202 S~1~~ C-204 
(111/90) MnlP<! MnlP<! MnlP<! 

69. Ag_ lE-07 7E-11 lE-23 2E-16 3E-12 

70 Al 4E+05 OJ.'+()() OF+OO OF+OO 0E+OO 

71. Ba 2E+OO 6E-03 8E-02 8E-02 lE-05 

72 'Ri RP+O? 5E-16 lE-14 lP-14 tE-18 

73. C2H303 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 

74 C6H507 OJHOO 0P.+00 0E+OO 0P.+00 0E+OO 

75. CO3 1E+05 2E+02 8E+03 8E+02 7E+OO 

76 r,04 OJ.'+00 OJ.'+00 OJ.'+()() OJ.'+00 0H+OO 

77. Ca 1E+05 0E+OO 0E+OO 0E+OO 0E+OO 

78. Cd 0P.+00 0F+OO OF+()() OF+()() 0E+OO 

79. Ce 6E+OO 0E+OO 0E+OO 0E+OO 0E+OO 

80. Cl 1P.-06 m:.:+oo oR+oo oR+oo 0P.+00 

81. Cr 1E+02 0E+OO 0E+OO 0E+OO 0E+OO 

82 P.OTA m~+oo OJ.'.+00 OJ.'+00 OJ.'+00 0P.+00 

83. F 1E+04 0E+OO 0E+OO 0E+OO 0E+OO 

84 Fe ?F+03 0E+OO 0E+OO 0E+OO 0H+OO 

85. Fe<CN)6 5E+04 0E+OO 0E+OO 0E+OO 0E+OO 

86 HEDTA 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 

87. Hg_ 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 

88 K ?R+0l 0R+OO 0E+OO 0E+OO 0E+OO 

89. La 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 

90. Mn 0E+OO 0E+OO 0E+OO 0E+OO 0E+OO 

WHC(PUREX-4)/9-24-92/03379T .1 
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 17 of 17 

Total C-112 C-201 C-202 C-203 C-204 

0 + 

~ ~ OE+OO 
~ i~ I ..... 
Z' lE+OO tx, l,C) 

N 
I 

l2 

1E+02 4E+OO lE+OO 9E+OO 3E+OO 

WHC(PUREX-4)/9-24-92/03379T .1 



Aluminum 

Ammonium 

Barium 

Bismuth 

Boron 

Cadmium 

Calcium 

Carbonate 

Cerium 

Chromium 

Cobalt 

Copper 

Iron 

Lanthanum 

Lead 

Lithium 

Magnesium 

Manganese 

N Molybdenum 

0' 
Neodymium 

Nickel 

Nitrate 

Nitrite 

Palladium 

pH 

Phosphate 

Phosphorus 

Potassium 

Silicon 

Silver 

Sodium 

WHC\9-24-92\03379T .4 

DOE/RL-92-04 

Draft B 
. . 

Table 4-17. Results of Analysis of Supernatant Liquid from 
241 -AX-102 Single-Shell Tanlc. Page 1 of 2 

Analyte I Results I Results (ug/L) 

6.00E--03 M 1.60E+05 ug/L 

2.50E-02 M 4.50E+04 ug/L 

< l.OOE-04 M < 1.40E+04 ug/L 

< 4.00E-04 M <8.40E+04 ug/L 

2.00E--03 M 2.00E+04 ug/L 

< 4.00E-04 M < 4.50E+06 ug/L 

l.40E--02 M 5.60E+05 ug/L 

9.80E-Ol M 5.88E+07 ug/L 

9.00E--04 M l.30E+05 ug/L 

4.00E--03 M 2.10E+05 ug/L 

<9.00E--04 M < 5.30E+06 ug/L 

6.00E--04 M 3.80E+06 ug/L 

3.30E--02 M l.84E+07 ug/L 

4.00E-04 M 5.60E+06 ug/L 

2.00E--03 M 4.10E+05 ug/L 

<2.00E--03 M 1:40E+06 t:fi/L 

5.00E--04 M l.20E+06 ug/L 

l. lOE--02 M 6.00E+05 ug/L 

4.00E--04 M 3.80E+04 ug/L 

l .OOE-03 M l.14E+05 ug/L 

9.00E--03 M 5.30E+05 ug/L 

3.70E+OO M 2.30E+08 ug/L 

l.40E+OO M 6.40E+07 ug/L 

6.00E--04 M 6.40E+04 ug/L 

11.3 na 

< 5.60E-02 M 5.30E+06 ug/L 

2.30E-02 M 7.10E+05 ug/L 

2.00E-03 M 7 .80E+06 ug/L 

9.00E-04 M 2.50E+04 ug/L 

< 4.00E--03 M 4.00E+05 ug/L 

7.32E+OO M 1.70E+08 ug/L 

4T-17a 
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Table 4-17. Results of Analysis of Supernatant Liquid from 
241-AX-102 Single-Shell Tanlc. Page 2 of 2 

Analyte I Results I Results (ug/L) 

Strontium < 3.00E--04 M 2.60E+04 ug/L 

Tantium < 3.00E--04 M 5.40E+04 ug/L 

Tin < 1.00E--03 M 1.20E+05 ug/L 

Titanium 7.00E--05 M 3.40E+03 ug/L 

TOC 3.68E+0l g/L 3.68E+07 ug/L 

Zinc 1.30E-03 M 8.50E+04 ug/L 

Zirconium 1.60E-03 M 1.50E+05 ug/L 

Americium 1.00E+03 uCi/L na 

Cesium-137 3.50E+05 uCi/L na 

Cobalt-60 7.10E+02 uCi/L na 

Europium-154 3.50E+03 uCi/L na 

Europium-155 4.70E+03 uCi/L na 

Plutonium 9. 70E+0l uCi/L na 

Strontium-90 1.70E+05 u_Ci/L na 

na = not applicable 

WHC\9-24-92\03379T .4 
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Table 4-18. Results of Analysis of Volatile Priority 
Polluntants in Vapor Samples (ng). 

Taruc 241-C-101 Taruc 241-C-102 

Analyte 52454-32-A 52454-32-B 52454-32-F 52454-32-G 

Benzene 5 6 27 6 

Bromodichloromethane < 5 <5 < 5 < 5 

Bromoform <5 < 5 <5 < 5 

Carbon Tetrachloride < 5 < 5 < 5 < 5 

Chlorobenzene < 5 < 5 <5 <5 

Chloroform < 5 < 5 < 5 < 5 

Dibromochloromethane < 5 < 5 < 5 < 5 

1,2-Dichloroethane < 5 < 5 . < 5 < 5 

1, 1-Dichloroethene < 5 < 5 < 5 < 5 

cis-1,2-Dichloroethene < 5 < 5 < 5 <5 

trans-1,2-Dichloroethene < 5 < 5 < 5 < 5 

1,2-Dichloropropane < 5 < 5 < 5 < 5 

cis-1,3-Dichloropropene < 5 < 5 < 5 < 5 

trans-1,3-Dichloropropene < 5 < 5 < 5 < 5 

Ethyl benzene < 5 < 5 < 5 < 5 

Methylene Chloride a a a a 

·-
1, 1,2,2-Tetrachloroethane < 5 < 5 < 5 < 5 

Tetrachloroethene 5 7 51 28 

Toluene 19 20 67 26 

1, 1, I-Trichloroethane 18 17 < 5 < 5 

1, 1,2-Trichloroethane < 5 < 5 < 5 < 5 

1, 1,2-Trichloroethene < 5 < 5 < 5 < 5 

Trichlorofluoromethane < 5 < 5 < 5 < 5 

a - Methylene chloride was found as a contaminant in the internal standard spike at approximately the 
same levels as found in the sample. 

WHC\9-24-92\03379T.4 
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Table 4-19. Results of Analysis of Volatile Priority Pollutants 
in Vapor Samples and a Liquid Sample. 

.. ,. Tank 241-C-103 

52454-4-A 52454-4-B 52454-4-C 
Analyte (ng) (ng) (ng) 

Benzene 51 < 25 < 25 

Bromodichloromethane < 25 < 25 < 25 

Bromoform < 25 < 25 < 25 

Carbon Tetrachloride < 25 < 25 < 25 

Chlorobenzene < 25 < 25 < 25 

Chloroform < 25 < 25 < 25 

Dibromochloromethane < 25 < 25 < 25 

1,2-Dichloroethane < 25 < 25 < 25 

1, 1-Dichloroethene 1530 < 25 1240 

cis-1 ,2-Dichloroethene < 25 < 25 < 25 

trans-1 ,2-Dichloroethene < 25 < 25 < 25 

1,2-Dichloropropane < 25 < 25 < 25 

cis-1 ,3-Dichloropropene < 25 < 25 < 25 

trans-1 ,3-Dichloropropene < 25 < 25 < 25 

Ethyl benzene < 25 < 25 < 25 

Methylene Chloride - < 25 < 25 < 25 

1, 1,2,2-Tetrachloroethane < 25 < 25 < 25 

Tetrachloroethene < 25 < 25 < 25 

Toluene 53 < 25 < 25 

1, 1, I -Trichloroethane 2110 < 25 1722 

1, 1,2-Trichloroethane < 25 < 25 < 25 

1, 1,2-Trichloroethene < 25 < 25 < 25 

Trichlorofluoromethane 190 < 25 130 

WHC\9-24-92\03379T.4 
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52454-3 
(ug/L) 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

< 5 

<5 

< 5 

< 5 

< 5 

< 5 
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Table 4-20. Results of Analysis of a Core Sample from 
241 C 103 s· 1 Sh 11 Tank Ri R 2 - - mg e- e ser -

' 
Report Maximum 

Analyte Units Total a/ Total b/ 

Aluminum ug/g 1.53E+04 1.53E+04 

Barium ug/g 4.92E+03 4.92E+03 

Bismuth ug/g 2.54E+02 6.80E+02 

Boron ug/g O.OOE+OO O.OOE+OO 

Cadmium ug/g 2.19E+02 5 .70E+02 

Calcium ug/g 1.07E+04 1.07E+04 

Chromium ug/g 7.31E+02 7.31E+02 

Cobalt ug/g 5.42E+0l 5.42E+0l 

Copper ug/g 1.53E+03 1.53E+03 

Iron ug/g 1.05E+05 1.05E+05 

Lead ug/g 4.33E+03 4.37E+03 

Magnesium ug/g 5.81E+03 5.81E+03 

Manganese ug/g 2.56E+03 2.56E+03 

Nickel ug/g 3.27E+03 3.27E+03 

Phosphorus ug/g 4.09E+03 4.09E+03 

Potassium ug/g L45E+03 1.45E+03 . 

Silicon ug/g 6.80E+04 6.80E+04 

Silver ug/g 3.73E+02 3.73E+02 

Sodium ug/g 4.03E+04 4.03E+04 

Strontium ug/g 1.38E+02 1.38E+02 

Zinc ug/g 2.69E+02 2.69E+02 

Zirconium ug/g 1.55E+04 1.55E+04 

Uranium ug/g 2.19E+03 2.19E+03 

Nitrate ug/g 1.79E+03 . 1.79E+03 

TOC ug/g 3.90E+03 3.90E+03 

Pu-239,240 uCi/g 1.90E+0l 1.15E+0l 

C-14 uCi/g 3.81E-04 3.81E-04 

Sr-90 uCi/g 4.16E+03 4.16E+03 

Tc-99 uCi/g 4.67E-01 4.67E-01 

Am-241 uCi/g O.OOE+OO 1.57E+OO 

Co-60 uCi/g 6.06E+OO 6.75E+OO 

Cs-137 uCi/g 1.39E+02 1.39E+02 

1-129 uCi/g 2.30E-05 2.30E-05 

Total Gamma uCi/g 2.26E+02 2.26E+02 

Radiation mR/h 2.00E+03 2 .00E+03 

Drainable 
Liquor 

< 1.390E+Ol 

2.170E+OO 

1.610E+02 

4.480E+OO 

< 1.020E+0l 

1.520E+Ol 

6.660E+0l 

--
1.970E+02 

9 .690E+OO 

< 3.320E+0l 

5.490E+OO 

< 8.200E+0l 

6 .040E+Ol 

1.450E+03 

3.510E+02 

1.290E+02 

2.360E+0l 

4.020E+04 

4.770E-01 

7.300E+OO 

3.590E+02 

2.630E+OO 

7.540E-02 

7.370E+OO 

3.320E+0l 

9.690E-Ol 

1.950E+03 

3.700E+0l 

< 3.740E+OO 

< 5.730E+OO 

2.210E+04 

2.700E-01 

2 .200E+04 

7.000E+Ol 

a/ Sum of all values reported greater than limit of confirmation ("less than values" not summed). 
b/ Sum of all values reported with limit of confirmation values taken as actual value. 

WHC\9-24-92103379T .4 
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Table 4-21. Results of Analysis of a Core Sample from 241-C-104 Single-Shell Tank. 

Analyte Units Report Total a/ Maximum Total Drai.riable Liquor 
bl 

Aluminum µgig 3.01E+04 3.01E+04 --
Barium µgig 3.90E+03 3.90E+03 --
Bismuth µgig 3.64E+03 3.70E+03 --
Boron µgig 1.71E+0l 1.71E+0l --
Cadmium µgig 1.28E+03 1.28E+03 --
Calcium µgig 1.13E+04 1.13E+04 --
Chromium µgig 1.12E+03 1.12E+03 --
Cobalt µgig 1.62E+0l 1.62E+0l --
Copper µgig 1.12E+02 1.12E+02 --
Iron µgig 2.61E +,04 2.61E+04 --
Lead µgig 8.18E+02 9.98E+02 --
Magnesium µgig 5.46E+03 5.46E+03 --
Manganese µgig 3.28E+03 3.30E+03 --
Nickel µgig 1.91E+03 1.91E+03 --
Phosphorous µgig 3.13E+03 3.13E+03 --
Potassium µgig l.35E+03 l.35E+03 --
Silicon µgig 5.64E+04 5.64E+04 --
Silver µg ig 4.68E+02 4.69E+02 --
Sodium µgig 9.55E+04 9.55E+04 --
Strontium µgig 8.12E+0l 8.12E+0l --
Zinc µgig l.17E+02 1.17E+02 --
Zirconium µgig 6.18E+04 6.18E+04 . --
Uranium µgig 2.48E+04 2.48E+04 2.540E--02 

Nitrate µgig 2.34E+04 2.34E+04 --
TOC µgig 4.41E+03 4.41E+03 l.030E+0l 
Pu-239, 240 µCilg 9.72E+OO 8.68E+OO 7.730E+OO 
C-14 µCi/g 6.22E--04 7.66E-04 l.330E+OO 
Sr-90 µCi lg 3.70E+02 3.70E+02 l.300E+04 
Tc-99 µCilg 2.77E+OO 2.77E+OO 2.780E+0l 
Am-241 µCi lg 3. llE+OO 3.12E+OO < 8.230E-01 
Co-60 µCilg 5.58E-01 5.58E-01 3.980E+02 
Cs-137 µCi lg 3.14E+0l 3.14E+0l 1.180E+05 
1-129 µCilg 0.OOE+OO 0.OOE+OO --
Total Gamma µCilg 4.84E+0l 4.84E+0l l.180E+05 
Radiation mR/h 1.00E+02 1.00E+02 5.000E+0l 

a/ Sum of all values reported greater than limit of confirmation ("less than values" not summed). 
bl Sum of all values reported with limit of confirmation values taken as actual value. 
Dashes indicate data are not available. 
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Table 4-22. Results of Analysis of a Core Sample from 241-C-105 Single-Shell Tanlc. 

Analyte Units Report Total a/ Maximum total bl Drainable Liquor 

Aluminum µ,gig 6.18E+04 6.18E+04 < 9.020£+00 
Barium µ,g ig 2.56E+03 2.56E+03 2.660E+OO 
Bismuth µ,g ig 4.80E+02 6.25E+02 1.101£+02 
Boron µ,g ig 1.23E+0l 1.23E+0l 3.700£+00 
Cadmium µ,gig 0.OOE+OO 1.58E+02 --
Calcium µ,gig 7.79E+03 7.79E+03 4.150E+OO 
Chromium µ,gig 9.43E+02 9.43E+02 1.120E+03 
Cobalt µ,gig 1.03E+0l 1.03E+0l --
Copper µ,gig 1.55E+02 1.55E+02 3.620E+OO 
Iron µ,gig 1.06E+04 1.06E+04 3.290E+OO 
Lead µ,g ig 4.63E+02 8.98E+02 < 1.230£+02 
Magnesium µ,g ig 3.69E+03 3.69E+03 5.670E+OO 
Manganese µ,g ig 2.45E+03 2.47E+03 < 1.360E+0l 
Nickel µ,gig 2.14E+03 2.15E+03 < 6.150E+OO 
Phosphorous µ,g ig 2.53E+03 2.53E+03 2.563£+03 
Potassium µ,gig 1.11E+03 1.11E+03 1.567£+03 
Silicon µ,gig 3.99E+04 3.99E+04 1.030£+02 
Silver µ,gig 6.69E+0l 6.69E+0l < 2.050E+0l 
Sodium µ, gig 7.18E+04 7.18E+04 1.148£+05 
Strontium µ,g ig 1.84E+02 1.84E+02 --
Zinc µ,g ig l .54E+02 1.54E+02 --
Zirconium µ,g ig 7.03E+02 7.15E+02 3.640£+02 
Uranium µ,g ig 1.27E+04 1.27E+04 9.660£-01 
Nitrate µ,gig 1.05E+04 1.05E+o4· 5.530£-01 
TOC µ,g ig 9.99E+02 9.99E+02 2.870E+OO 
Pu-239,240 µ,Ci lg 3.06E+OO 2.90E+OO 3.320E+0l 
C-14 µ,Ci lg 6.55£-04 8.57£-04 2.820E+OO 
Sr-90 µ,Ci lg 8.64E+02 8.64E+02 5.120£+03 
Tc-99 µ,Ci lg 1.05£-01 1.05E-Ol 2.580£+02 
Am-241 µ,Ci lg l .50E+OO 1.51E+OO < 5.700£+00 
Co-60 µ,Ci lg 7.34£-01 7.35£-01 < 1.660E+0l 
Cs-137 µ,Ci lg 1.47E+02 1.47E+02 4.420£+05 
1-129 µ,Ci lg 1.20£-04 1.20£-04 2.700£-01 
Total Gamma µ,Ci lg 1.62E+02 1.62E+02 4.480£+05 
Radiation mRlh 1.00E+02 1.00E+02 2.000E+02 

a/ Sum of all values reported greater than limit of confirmation ("less than values" not summed). 
bl Sum of all values reported with limit of confirmation values taken as actual value. 
Dashes indicate data are not available. 
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Table 4-23. Results of Analysis of a Sludge Sample from 241-C-106 Single-Shell Tank. 

Analyte Units Sample Blank 

Aluminum g/kg 110 < 1 
Antimony mg/kg <50 < 50 

Arsenic mg/kg 37 < 10 

Barium mg/kg 345 7 

Beryllium mg/kg 0.72 < 0.2 
Cadmium mg/kg 48 <2 
Calcium mg/kg 1,480 53 
Chromium mg/kg 1,560 <2 
Cobalt mg/kg 9.7 < 5 
Copper mg/kg 227 < 5 
Cyanide mg/kg 60 --
Iron g/kg 78.2 < 0.1 
Lead mg/kg 2,750 · < 200 
Magnesium mg/kg 372 < 29 
Manganese mg/kg 4,130 < 2 
Mercury mg/kg 327 < 1 
Nickel mg/kg 1,450 <7 
Selenium mg/kg < 10 < 1 
Silicon mg/kg 2,580 116 

Silver mg/kg 104 5 

Sodium g/kg 16.1 0.4 

Thallium mg/kg < 10 < 10 
Zinc mg/kg 113 7 
Zirconium mg/kg 33.8 < 5 
Fluoride mg/kg 205 < 3 
Chloride .. mg/kg 255 < 3 
Nitrite mg/kg 26,320 6 
Nitrate mg/kg 1,690 < 26 
Phosphate mg/kg 1,170 < 13 

Sulfate mg/kg 5,170 < 26 

TIC mg/kg 18,900 178 

TOC mg/kg 7,500 385 

Total Alpha µCi/kg 7.8 --
Total Beta µCi/kg 9,330 --
Sr-90 µCilg 4,030 --
Tc-99 µCilg 0.055 --
Co-60 µCilg 1.15 --
Cs-137 µCi/g 536 --
Sb-125 µCilg 6.49 --
Eu-154 µCi/g 14.4 --

Dashes indicate data are not available. 
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Table 4-24. Results of Analysis of a Sludge Sample from 241-C-105 Single-Shell Tanlc 

Analyte Units 241-C-105 

Sr µCi/g 1.49E+04 

Cs-137 µCi/g 1.73E+03 

Cs-134 µCi/g l.80E+0l 

Ce-144 and Pr-144 µCi/g 1.08E+02 

Eu-154 µCi/g 2.40E+0l 

Eu-155 µCi/g 7.90E+0l 

Sb-125 µCi/g 2.60E+0l 

Ru-106 µCi/g 1.30E+0l 

Zr-98 µCi/g 3.00E+OO 

Co-57 µCi/g 1.lOE+Ol 

Co-60 µCi/g 1.30E+0l 

WHC\9-24-92\03379T .5 
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Table 4-25. Sampling Analysis of Complexed Double-Shell Tanks. 

214-AZ-102 
241-AY-101 

Analyte Liquid Total Filtrate 

Sodium 5.47 7.1 8.14 

Aluminum 0.315 0.06 0.025 

Fluorine 0.028 0.0546 0.0165 

EDTA 0.0046 0.072 0.0585 

HEDTA 0.025 0.211 0.206 

WHC\9-24-92\03379T .5 
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Single-Shell Tanlc 

241-A-101 

241-A-102 

241-A-103 

241-A-104 

241-A-105 

241-A-206 

241-AX-101 

~ 
241-AX-102 

I 241-AX-103 N 
i' 241-AX-104 

241 -C-101 

241-C-102 

241-C-103 

241-C-104 

241-C-105 

241-C-106 

241-C-107 

241-C-108 

241-C-109 

241-C-110 

241-C-1 ll 

WHC\9-24-92\03379T.4 
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Table 4-26. Summ 

Number Geophysical 
of Assoc. Evidence of 
Dry Wells Leaking? 

18 No 

7 Yes 

7 Yes 

7 No 

7 Yes 

7 No 

7 No 

10 Yes 

6 No 

7 Yes 

4 Yes 

0 No 

5 Yes 

7 No 

9 No 

6 No 

7 No 

3 No 

6 Yes 

4 Yes 

5 No 

Results. 

Comments 

.. <Aran1c Fatm 

High levels of activity in fill attributed to surface source 

Recent appearance of low activity levels on two intervals beneath tank 

Persistent low activity levels found on fixed interval beneath tanlc 

Tanlc is classified as a confirmed leaker 

Thick interval of elevated radiation associated with known leak 

-·--:-:- -.· ... •.·.·.·, . 

AX Tahk Farm ·. 

Near surface elevated radiation attributed to leak from tank ventilation system 

Thick interval of elevated radiation m the near surface with unknown source 

.............. 

d taiikF~ i• 
Elevated radiation found on two intervals beneath tank attributed to leaking tank 

No monitoring wells in place 

Pa e 1 of 2 

Two intervals of elevated radiation: upper has possible surface source near background levels 
detected on lower interval have unknown source 

Elevated radiation in two areas attributed to near surface sources 

Region of elevated radiation attributed to tank overflow 

No comment 

No comment 

Area of elevated radiation attributed to migration of surface contamination 

Three areas of elevated radiation: two attributed to migration of surface contamination; one of 
unknown origin 

Small re ion of elevated radiation attributed to leakin tank 

Tanlc is an assumed leaker 
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Table 4-26. Summarv of Ta nk Farm Vd a ose Zone We ll h Geon lVSlCa 1 1 Lol!l!ine: Resu ts. Pa_ge 2 of 2 

Number Geophysical 
of Assoc. Evidence of 

Single-Shell Tank Dry Wells Leaking? Comments 

241-C-112 4 No Region of elevated radiation attributed to leaking transfer line 

241-C-201 0 No Tank is an assumed leaker; no monitoring wells in place 

241-C-202 0 No Tank is an assumed leaker; no monitoring wells in place 

241 -C-203 0 No Tank is an assumed leaker; no monitoring wells in place 

241-C-204 0 No Tank is an assumed leaker· no monitorin!! wells in nlace 

Source: Welty et al. 1988. 

WHC\9-24-92\03379T .4 
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Table 4-27. Cesium Inventories for Tanlc Leak Unplanned Releases. 

Unplanned Release Tanlc Gallons/Liters Leaked Cesium-137 

UPR-200-E-125 241-A-104 2,500/9,450 18,000 Ci 

UPR-200-E-126 241-A-105 5,000/18,900 NA 

UPR-200-E-136 241-C-101 24,000/90, 720 2,000 Ci 

UPR-200-E-137 241-C-203 400/1,512 NA 

NA = Information not available. 

4T-27 
WHC\9-24-92103379T.4 
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Table 4-28. Results of Groundwater Sampling for the 216-A-36B Crib (mg/L) . 

Analyte Well No. 
299-E-17-5 

Aluminum <0.03 

Boron 0.017 

Barium 0.035 

Calcium 81.4 

Iron 0.02 

Potassium 9.7 

Lithium 0.01 

Magnesium 24.3 

Manganese 0.003 

Sodium 32.7 

Silicon 21.2 

Strontium 0.41 

Ammonium 0.123 

Chloride 5.8 

Nitrate 240 
. -

Sulfate 40 

Alkalinity (as CO3) 60.72 

Conductivity (Siem) 776 

pH (laboratory) 7.80 

pH (field) 7.7 

Eh (mv) 397 

Temperature (°C) 20.5 

Titrium (Ci/L) 1.8 

Cations (meq/L) 7.74 

Anions (meq/L) 6.89 

Samples taken on September 25 , 1987. 
Source: Buelt et al . 1988. 

WHC\9-24--92\03379T .4 

Well No. Well No. 
299-E-27-7 299-E-28-18 

<0.03 <0.03 

<0.01 <0.01 

0.005 0.012 

25.2 70.4 

0.02 0.01 

5.3 5.0 

<0.01 0.01 

7.2 16.2 

0.002 0.007 

10.3 27.6 

17.8 19.4 

0.11 0.24 

<0.04 0.134 

4.6 11 

1.9 48 

16 120 

57.9 66.2 

233 580 

8.05 7.91 

7.90 7.35 

391 394 

20.5 20.8 

<0.02 <0.02 

2.44 6.18 

2.42 5.79 

4T-28 
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Table 4-29. Waste Inventory for the 216-A-36B Crib. 

Date Volume Pu (g) Beta (Ci) Sr-90 (Ci) Ru-106 (Ci) Cs-137 (Ci) U-238 (Kg) 

1966 4.19E+06 7.00E+0l 4.20E+03 6.00E+0l 2.00E+02 5.80E+0l 5.00E+Ol 

1967 4.94E+06 1.39E+0l 5.00E+03 2.S0E+0l 7.00E+0l l.S0E+0l l.03E+0l 

1968 l.26E+07 1.94E+0l 9.28E+02 l.40E+0l l.61 E+02 l.48E+0l l .83E+0l 

1969 l .78E+07 7.20E+00 1.79E+03 9.91E+0l 4.54E+02 l.IOE+02 1.00E+0l 

1970 9.00E+06 3.58E+00 l.13E+04 2.29E+02 1.67E+03 l.31E+02 2.62E+0l 

1971 2.27E+07 < l .49E+0l 7.0IE+03 <2. llE+0l 3.28E+03 7.0lE+0l 2.09E+OO 

1972 2.28E+07 4.81E+0l 3.28E+03 9.84E+0l 7.73E+02 l.65E+02 1.95E+OO 

Total 9.40E+07 l.77E+02 < I .72E+03 4.08E+02 4.07E+00 4.27E+02 l .19E+02 
Decayed 

through 1981 

1983 1.00E+07 3.68E+0l l.88E-Ol 2.28£-02 -- 6.59E-02 4.13E+0l 

1984 4.78E+07 2.21E+0l l.54E+0l 3.53E-02 7.08E+OO 4.0SE-01 <3.81E-01 

1985 7.54E+07 2.66£-01 4.68E+0l 2.42E+00 2.54E+0l 7.49E-0l --

1986 5.66E+07 3.S0E-.02 4.77E+0l 2. l lE-01 2.38E+OO 3.48E-0l --

1987 2.82E+07 2.37E-03 7.87E-01 2.49E-02 4.30E-0l 9.32E-02 --

Source: WHC 1988b 
Dashes indicate no data are available. 

WHC\9-24-92103379T.4 
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Table 4-30. Average Concentrations of Radiological Parameters for 
PUREX Waste Effluent and Groundwater Near the 216-A-36B Crib 
from 1983 through 1987. 

Total 
Alpha Total Beta Tritium Sr-90 Cs-137 Ru-106 

(pCi/ml) (pCi/ml) (pCi/ml) (pCi/ml) (pCi/ml) (pCi/ml) 

l.61E+OO l.88E+0l 5.63E+02 2.28E+OO 6.59E+00 NA 

Monitoring Wells 

l.39E-02 4.59E-02 5.01E+02 l.04E-02 3.91E-03 l.36E-02 

l.19E-03 4.09E-02 7.02E+03 4.24E-03 5.43E-03 4.79E-03 

Total 
Alpha Total Beta Tritium Sr-90 Cs-137 Ru-106 

(pCi/ml) (pCi/ml) (pCi/ml) (pCi/ml) (pCi/ml) (pCi/ml) 

9.00E-02 3.00E+02 5.00E+03 l.62E+0l 7.00E-01 8.00E+OO 

Monitoring Wells 

4.45E-03 5.95E-02 l.06E+03 4.47E+0l 3.31E-03 l.35E-03 

BDL 4.05E-02 3.03E+03 7.33E+Ol 6.75E-03 l.98E-03 

WHC(PUREX-4)/9-24-92/03377T 
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Co-60 Uranium Nitrate 
(pCi/ml) (pCi/ml) (mg/L) 

NA l.38E+00 NA 

2.47E-03 7.69E-03 2.50E+0l 

2.8E-03 NA l.06E+02 

Co-60 Uranium Nitrate 
(pCi/ml) (pCi/ml) (mg/L) 

NA 2.00E+02 BDL 

l.75E-03 l.97E-02 5.15E-03 

6.SIE-03 2.69E-02 BDL 



~ 

~ w 
~ 

1985 

PUREX 
(ASD) 

299-E17-5 

299-E17-9 

1986 

PUREX 
(ASD) 

-9 2 3 9 3 4 

Table 4-30. Average Concentrations of Radiological Parameters for 
PUREX Waste Effluent and Groundwater Near the 216-A-36B Crib 
from 1983 through 1987. 

Total 
Alpha Total Beta Tritium Sr-90 Cs-137 Ru-106 

(pCi/ml) (pCi/ml) (pCi/ml) (pCi/ml) (pCi/ml) (pCi/ml) 

<4E+02 6E+05 3E+06 NA 3E+04 1E+04 

8.29E+00 3.28E+0l 2.03E+06 9.18E+0l 3.14E+00 -4.65E-01 

3.54E+00 2.71E+0l 4.68E+06 l.40E+02 4.17E+00 -4.87E+02 

Total 
Alpha Total Beta Tritium Sr-90 Cs-137 Ru-106 

(pCi/ml) (pCi/ml) (pCi/ml) (pCi/ml) (pCi/ml) (pCi/ml) 

3.71E+02 8.44E+05 2.42E+06 NA 3.72E+03 6.14E+03 

Co-60 Uranium 
(pCi/ml) (pCi/ml) 

NA 3E+05 

2.llE+OO -5.24E+OO 

l.96E+00 l.32E+0l 

Co-60 Uranium 
(pCi/ml) (pCi/ml) 

NA 4E+05 

Page 2 of 3 

Nitrate 
(mg/L) 

NN 

1.17E+0l 

5.24E+OO 

Nitrate 
(mg/L) 

NN 

299-E17-5 9.18E+00 3.37E+Ol 3.88E+06 9.90E+06 2.84E+00 5.55E-01 l.51E+OO 5.48E+00 6.60E+OO 

299-E17-9 3.90E+00 2.lOE+Ol 5.84E+06 l.38E+02 3.67E.+00 9.24E-01 -1.90E-01 1.31E+0l NN 

WHC(PUREX-4)/9-24-92/03377T 
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Table 4-30. Average Concentrations of Radiological Parameters for 
PUREX Waste Effluent and Groundwater Near the 216-A-36B Crib 
from 1983 through 1987. 

Total 
Alpha Total Beta Tritium Sr-90 Cs-137 Ru-106 

(pCi/ml) (pCi/ml) (pCi/ml) (pCi/ml) (pCi/ml) (pCi/ml) 

6.68E+00 l.75E+02 4.42E+06 9.78E+0l 2.78E+00 9.65E-0l 

3.26E+00 2.32E+0l 5.53E+06 1 1.54E+02 3.33E+00 -1.49E+00 

NA = No analysis for this constituent. 
BDL = Below detectable limit. 

Co-60 Uranium 
(pCi/ml) (pCi/ml) 

l.22E+0l 9.28E+0l 

-1.53E+00 l.91E+0l 

NN = Analysis not necessary (as determined from inventory , effluent history, or gross alpha/beta analyses) . 
ASD = Ammonia Scrubber Distillate 
Source: WHC, 1988b 

WHC(PUREX-4)/9-24-92/03377T 
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Nitrate 
(mg/L) 

8.16E+00 

3.61E+00 
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Table 4-31. Groundwater Parameters Measured in Monitoring Wells for the 216-A-36B Crib. 

Ammonia Fluoride Nitrate 
Well Date (ppm) (ppm) (ppm) pH 

299-El 7-5 4-Mar-87 <0.050 <0.050 99.8 7.85 

9-Apr-87 <0.050 <0.050 89.5 7.62 

20-Jul-87 0.064 0.675 118.0 7.77 

10-Oct-87 <0.050 261.0 261.0 NA 

299-El 7-9 4-Mar-87 <0.050 <0.050 171.0 7.63 

9-Apr-87 <0.050 <0.050 153.0 7.50 

20-Jul-87 <0.050 0.812 128.0 7.54 

10-Oct-87 <0.050 <0.050 123.0 NA 

NA = Not received from the laboratory at the time the report was prepared. 
Source: WHC 1988b 

WHC\9-24-92\03379T.4 

TOC Chloride 
(ppm) (ppm) 

0.516 6.87 

0.763 6.83 

0.531 6.22 

NA NA 

0.414 8.31 

0.455 6.87 

0.466 6.95 

NA NA 

Conductivity 
(mho/cm) 

452 

435 

422 

NA 

639 

728 

477 

NA 
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Table 4-32. Candidate Contaminants of Potential Concern for the 

RADIONUCUDES 

Gross alpha 
Gross beta 

1RANSURANICS 

Americium-241 
Americium-242 
A,mericium-242m 
Americium-243 
Curium-242 
Curium-244 
Curium-245 
Neptunium-237 
Neptunium-239 
Plutonium-238 
Plutonium-239/240 
Plutonium-241 

URANIUM 

Uranium-233 
Uranium-234 
Uranium-235 
Uranium-238 

FISSION PRODUCTS 

Actinium-225 
Actinium-227 
Antimony-126 
Antimony-126m 
Astitine-217a/ 
Barium-135ma/ 
Barium-137m 
Beryllium-7nl 
Bismuth-210 
Bismuth-211 
Bismuth-213 
Bismuth-214 
Carbon-14 
Cerium-141a/ 
Cerium-144a/ 
Cesium-134 
Cesium-135 

WHC(PUREX-4)/9-24-92/03379T 
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Cesium-137 
Cobalt-58a1 
Cobalt-60 
Europium-152 

FISSION PRODUCTS (Cont.) 

Europium-154 
Europium-155 
Francium-221 
Francium-223a/ 
Iodine-129 
Lead-209 
Lead 210 
Lead 211 
Lead-212a1 
Lead-214 
Manganese-54a/ 
Nickel-59 
Nickel 63 
Niobium-93m 
Palladium-107a/ 
Polonium-210 
Polonium-213a/ 
Polonium-214 
Polonium-215 
Polonium-218 
Potassium-40 
Promethium-147a/ 
Protactinium-231 
Protactinium-233a/ 
Protactinium-234ma/ 
Radium 
Radium-223 
Radium-225 
Radium-226 
Ruthenium-103a/ 
Ruthenium-106 
Samarium-151 
Selenium-79 
Strontium-90 
Technetium-99 
Thallium-207 
Thallium-208a/ 
Thorium-227 
Thorium-229 

4T-32a 

Thorium-230 
Thorium-231 
Thorium-233a/ 
Thorium-234 
Tin-113a1 
Tin-126a1 
Tritium 
Yttrium-90 
Zinc-65a1 
Zirconium-93 
Zirconium-95a/ 

REA VY METALS 

Aluminum 
Arsenic 
Beryllium 
Bismuth 
Cadmium 
Cerium 
Chromium 
Copper 
Iron 
Lanthanum 
Lead 
Manganese 
Mercury 
Nickel · 
Selenium 
Silver 
Strontium 
Tin 
Uranium 
Vanadium 
Zinc 

OTHER INORGANICS 

Aluminum nitrate 
Ammonium carbonate 
Ammonium fluoride 
Ammonium nitrate 
Bismuth phosphate 
Boron 
Cadmium nitrate 
Carbonate 
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Table 4-32. Candidate Contaminants of Potential Concern for the 

OIBER INORGANICS 
(Cont.) 

Chloride 
Cyanide 
Ferric cyanide 
Ferric nitrate 
Magnesium 
Nitrate 
Nitric acid 
Nitrite 
Phosphate 
Potassium fluoride 
Potassium hydroxide 
Potassium permanganate 
Silicon trioxide 
Silver nitrate 

PUREX Plant Aggregate Area. Page 2 of 2 

Sodium 
Sodium carbonate 
Sodium dichromate 
Sodium nitrate 
Sodium nitrite 
Sodium thiosulfate 
Sulfamic acid 
Sulfate 
Sulfuric acid 
Tungsten 
Zirconium oxide 

VOLATILE ORGANICS 

Acetone 
Chloroform 
Methylene chloride 

Toluene 

SEMIVOLATILE ORGANICS 

Ethylene diamine tetraacetate 
(EDTA) 

Gylcolate 
N-(2-hydroxyethyl) 

ethy lenediaminetriacetate 
(HEDTA) 

Oxalate 
Oxalic Acid 
Paraffin hydrocarbons 
Sugar (sucrose) 
Tartaric acid 
Tributyl phosphate 

a/ 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(PUREX-4)/9-24-92/03379T 
4T-32b 
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Table 4-33. Summary of Known and Suspected Contamination at Each Waste Management Unit and 
Unplanned Release Site. 

Fission 
Waste Management Unit TRU Products Uranium Heavy Metals Other Inorganics Volatiles 

Page 1 of 10 

Semi-Volatiles 

·. f / _)--_- ...• -/ .. .. f . Pliirits, Bhilctirig;, arid_ siij;;~lAi~ •• < /. · • . f : : 
r••·• } J·•-•••···<•••••• c••• <·•• -

•· 

. · . >< · . 

204-AR Waste Unloading Station -- -- -- -- -- -- --
241-A-431 Ventilation Buildirnz: -- -- -- -- -- -- --
241-C-801 Sunnort Facilitv -- -- -- -- -- -- --
242-A Evaoorator -- -- -- -- -- -- --
Grout Treatment Facilitv -- -- -- -- -- -- --
244-A Lift Station K K s s s s s 

••··>••·•••·· .. • - •·<•-·<••·•·······•·•·•·•·•···•·•·•>·•>} -•·············.••·•->·· .. u.••>> ••••••···•· .•.•· > ? . 
.·.. .... ., ~.· .. ·· 

) .... \ ) .. )· 
. .. -.-. ·· .... · -·•··· < r >_ t Jiib and vJmk •. / >·< ) )<?t•••<••.t . . i .............................................. •.•••t>f:/ti.:••·•·· 

241-A-101 Sin2le-Shell Tank K K K K K K K 

241-A-102 Sin2le-Shell Tank K K K K K K K 

241-A-103 Sinele-Shell Tank K K K K K K K 

241-A-104 Sinele-Shell Tank K K K K K K K 

241-A-105 Sinele-Shell Tank K K K K K K K 

241-A-106 Sin2le-Shell Tank K K K K K K K 

241-AN-101 Double-Shell Tank K K K K K K K 

241-AN-102 Double-Shell Tank K K K K K K K 

241-AN-103 Double-Shell Tank K K K K K K K 

241-AN-104 Double-Shell Tank K K K K K K K 

241-AN-105 Double-Shell Tank K K K K K K K 

241-AN-106 Double-Shell Tank K K K K K K K 

241-AN-107 Double-Shell Tank K K K K K K K 

241-AP-101 Double-Shell Tank K K K K K K K 

241-AP-102 Double-Shell Tank K K K K K K K 

241-AP-103 Double-Shell Tank K K K K K K K 

WHC\9-24-92\03379T .4 
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Table 4-33. Summary of Known and Suspected Contamination at Each Waste Management Unit and 
Unplanned Release Site. · 

Fission 
Waste Management Unit TRU Products Uranium Heavy Metals Other Inorganics Volatiles 

241-AP-104 Double-Shell Tank K K K K K K 

241-AP-105 Double-Shell Tank K K K K K K 

241-AP-106 Double-Shell Tank K K K K K K 

241-AP-107 Double-Shell Tank K K K K K K 

241-AP-108 Double-Shell Tank K K K K K K 

241-AW-101 Double-Shell Tank K K K K K K 

241-AW-102 Double-Shell Tank K K K K K K 

241-AW-103 Double-Shell Tank K K K K K K 

241-AW-104 Double-Shell Tank K K K K K K 

241-AW-105 Double-Shell Tank K K K K K K 

241-AW-106 Double-Shell Tank K K K K K K 

241-AX-101 Sin1!:le-Shell Tank K K K K K K 

241-AX-102 Sine:le-Shell Tank K K K K K K 

241-AX-103 Sine:le-Shell Tank K K K K K K 

241-AX-104 Sine:le-Shell Tank K K K K K K 

241-AY-101 Double-Shell Tank K K K K K K 

24l-AY-102 Double-Shell Tank K K K K K K 

241-AZ-101 Double-Shell Tank K K K K K K 

241-AZ-102 Double-Shell Tank K K K K K K 

241-C-101 Sin"le-Shell Tank K K K K K K 

241-C-102 Sin"le-Shell Tank K K K K K K 

241-C-103 Sin'7le-Shell Tank K K K :k K K 

241-C-104 Sine:le-Shell Tank K K K K K K 

241-C-105 Single-Shell Tank K K K K K K 

WHC\9-24-92\03379T.4 
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Semi-Volatiles 
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Table 4-33. Summary of Known and Suspected Contamination at Each Waste Management Unit and 
Unplanned Release Site. 

Fission 
Waste Management Unit 1RU Products Uranium Heavy Metals Other Inorganics Volatiles 

241-C-106 Single-Shell Tank K K K K K K 

241-C-107 Simde-Shell Tank K K K K K K 

241-C-108 Sin!!:le-Shell Tank K K K K K K 

241-C-109 Sin!!:le-Shell Tank K K K K K K 

241-C-110 Sin!!:le-Shell Tank K K K K K K 

241-C-111 Sin!!:le-Shell Tank K K K K K K 

241-C-112 Sin!!:le-Shell Tank K K K K K K 

241-C-201 Sin!!:le-Shell Tank K K K K K K 

241-C-202 Sin!!:le-Shell Tank K K K K K K 

241-C-203 Sim>le-Shell Tank K K K K K K 

241-C-204 Sim•le-Shell Tank K K K K K K 

241-A-302A Catch Tank s s s s s s 
241-A-302B Catch Tank s s s s s s 
241-A-350 Catch Tank s s s s s s 
241-A-417 Catch Tank s s s s s s 
241-C-301C Catch Tank s s s s s s 
244-A Lift Station s s s s s s 
244-AR Vault s s s s s s 

~ 
s s 

/:"' -......... ::: 

216-A-1 Crib K K K K s s 
216-A-2 Crib K K K s s K 

216-A-3 Crib K K K s s s 
216-A-4 Crib K K K K K s 

WHC\9-24-92\03379T.4 
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Semi-Volatiles 

K 
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K 
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Table 4-33. Summary of Known and Suspected Contamination at Each Waste Management Unit and 
Unplanned Release Site. 

Fission 
Waste Management Unit TRU Products Uranium Heavy Metals Other Inorganics Volatiles 

216-A-5 Crib K K K s K s 
216-A-6 Crib K K K s K s 
216-A-7 Crib K K K s s K 

216-A-8 Crib K K K s s K 

216-A-9 Crib K K K s K s 
216-A-10 Crib K K K s s s 
216-A-21 Crib K K K K K s 
216-A-24 Crib K K K s K K 

216-A-26 Crib s s s s s s 
216-A-27 Crib K K K K K s 
216-A-30 Crib K K K s K s 
216-A-31 Crib K K · K s s K 

216-A-32 Crib s s s s s s 
216-A-36A Crib s s s s s s 
216-A-36B Crib s s s s s s 
216-A-37-1 Crib K K K s K s 
216-A-37-2 Crib K 'K K s s s 
216-A-38-1 Crib s s s s s s 

216-A-39 Crib s s s s K s 

216-A-41 Crib s s s s K s 
216-A-45 Crib K K K s s s 
216-A-11 French Drain s s s s K s 
216-A-12 French Drain s s s s K s 
216-A-13 French Drain s s s s K s 

WHC\9-24-92\03379T .4 
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Semi-Volatiles 

s 
s 
K 

K 

s 
s 
s 
K 

s 
s 
s 
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s 
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Table 4-33. Summary of Known and Suspected Contamination at Each Waste Management Unit and 
Unplanned Release Site. Page 5 of 10 

Fission 
Waste Management Unit TRU Products Uranium Heavy Metals Other Inorganics Volatiles Semi-Volatiles 

216-A-14 French Drain s s s s K s s 
216-A-15 French Drain s s s s K s s 
216-A-16 French Drain s s s s K s s 
216-A-17 French Drain s s s s K s s 
216-A-22 French Drain s s s s K s s 
216-A-23A French Drain s s s s K s s 
216-A-23B French Drain s s s s K s s 
216-A-26A French Drain s s s s K s s 
216-A-28 French Drain s s s s K s s 
216-A-33 French Drain s s s s s s s 
216-A-35 French Drain s s s s K s s 
216-C-8 French Drain s s s s K s s 
.. - ... k~ ) r·· / . : :(.) /• 
299-E24-111 Iniection Well -- -- -- -- -- -- --

. >)······· ..... ..·.• .. 

·+·•••••·+u•u > .. ) ilJh&~ nWct~: ihJ·r;~~i~>.· > ) .. <•···•····••<<}•< :::••2••······•· .. ···· 
.... ·• • .. > 

.. )/f•>•······· <::: ;. • ..... ·.·••.·•··•· 

216-A-29 Ditch s s s s s s s 
216-A-34 Ditch s s s s s s s 
216-A-18 Trench K K K s K s s 
216-A-19 Trench K K K s K s s 
216-A-20 Trench K K K s K s s 
216-A-40 Trench s s s s K s s 

WHC\9-24-92\03379T.4 
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Table 4-33. Summary of Known and Suspected Contamination at Each Waste Management Unit and 
Unplanned Release Site. 

Fission 
Waste Management Unit TRU Products Uranium Heavy Metals Other Inorganics Volatiles 

.•: 

. ) > Seritic Tanks Ilrid As§oclated fifJtri Fief&/ · .· > l · .,: .··:-: 
,• ·/:::: . /: . .. •.· .. . ) 

2607-EA Sentic Tank -- -- -- -- -- --
2607-EC Seotic Tank -- -- -- -- -- --
2607-ED Seotic Tank -- -- -- -- -- --
2607-EG Seotic Tank -- -- -- -- -- --
2607-EJ Seotic Tank -- -- -- -- -- --
2607-EL Seotic Tank -- -- -- -- -- --
2607-E6 Seotic Tank · -- -- -- -- -- --
: 

( .·.·.·.·.·.·.·.·.· .. :·:•:••·•···=·=·· > 
/ :' ·. Tfurisf;r F;JilitiJ:,•Diver-sihri Bcti~ irid Pinetit~ .. ,, .. > < > •••••••••••••r ,>•=•·,,. 

..... • .. ::-., ·.·.·.·.·,• .... 
. . =:'· .·.·.· · .. 

216-A-524 Control Structure s s s s -- --
241-AX-501 Valve Pit s s s s s s 
241-A-A Diversion Box s s s s s s 
241-A-B Diversion Box s s s s s s 
241-A-151 Diversion Box s s s s s s 
241-A-152 Diversion Box s s s s s s 
241-A-153 Diversion Box s s s s s s 
24J-AN-A Diversion Box s s s s s s 
241-AN-B Diversion Box s s s s s s 
241-AR-151 Diversion Box s s s s s s 
241-AW-A Diversion Box s s s s s s 
241-AW-B Diversion Box s s s s s s 
241-AX-A Diversion Box s s s s s s 
241-AX-B Diversion Box s s s s s s 
241-AX-151 Diversion Box s s s s s s 

WHC\9-24-92\03379T .4 
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Semi-Volatiles 
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--
--
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Table 4-33. Summary of Known and Suspected Contamination at Each Waste Management Unit and 
Unplanned Release Site. 

Fission 
Waste Management Unit TRU Products Uranium Heavy Metals Other Inorganics Volatiles 

241-AX-152DS Diversion Box s s s s s s 
241-AX-155 Diversion Box s s s s s s 
241-A Y-151 Diversion Box s s s s s s 
241-AY-152 Diversion Box s s s s s s 
241-AZ-151DS Diversion Box s s s s s s 
241-AZ-152 Diversion Box s s s s s s 
241-C-151 Diversion Box s s s s s s 
241-C-152 Diversion Box s s s s s s 
241-C-153 Diversion Box s s s s s s 
241-C-252 Diversion Box s s s s s s 
241-C-252 Diversion Box s s s s s s 
241-CR-151 Diversion Box s s s s s s 
241-CR-152 Diversion Box s s s s s s 
241-CR-153 Diversion Box s s s s s s 
241-ER-153 Diversion Box s s s s s s 
241-AP-501 Valve Pit s s s s s s 

Retention Basins 

207-A Retention Basin s s s s s s 
216-A-42 Retention Basin s s s s s s 

,. . ·. 1 inriol 'i:if...., 

218-E-l Burial Ground K K K -- -- --
218-E-8 Burial Ground K K K -- -- --
218-E-12A Burial Ground K K K -- -- --
218-E-12B Burial Ground s K s -- -- --

WHC\9-24-92\03379T .4 

Page 7 of IO 

Semi-Volatiles 
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Table 4-33. Summary of Known and Suspected Contamination at Each Waste Management Unit and 
Unplanned Release Site. 

Fission 
Waste Management Unit TRU Products Uranium Heavy Metals Other Inorganics Volatiles 

218-E-13 Burial Ground s s s -- -- --
200-E Burning: Pit s s s K K K 

Page 8 of 10 

Semi-Volatiles 

--

K 

> r > -·•-· ··••·•·· > / 

··•···············•\y>••·•·· 

BAntann;~ jitfai •···• < ) < 
····•>•·•><•• t•••t····· ·-·•·· ···········•/••>•••>••···············••·· .·.·· .· .. ···>•········••<••· 

·> . ·•·> . ··•·· ···•·•·· ... ·> .. ··· 

UN-200-E-10 Unolanned Release s s s s -- -- --
UN-200-E-11 Unolanned Release -- s -- -- -- -- --
UN-200-E-12 Unolanned Release s s s s -- -- --
UN-200-E-13 Unolanned Release s s s s s s s 
UN-200-E-15 Unolanned Release s s s s -- -- --

UN-200-E-16 Unolanned Release s s s s -- -- --
UN-200-E-18 Unnlanned Release s s s s s s s 
UN-200-E-19 Unolanned Release s s s s s s s 
UN-200-E-20 Unolanned Release s s s s -- -- -- . 
UN-200-E-22 Unolanned Release -- s -- -- -- -- --
UN-200-E-25 Unolanned Release s s s s -- -- --
UN-200-E-26 Unolanned Release s s s s -- -- --
UN-200-E-27 Unplanned Release s s s s -- -- --
UN-200-E-28 Unplanned Release -- s -- -- -- -- --
UN-200-E-31 Unnlanned Release s s s s -- -- --
UN-200-E-33 Unnlanned Release s s s s -- -- --
UN-200-E-35 Unnlanned Release -- s -- -- -- -- --
UN-200-E-39 Unnlanned Release -- s -- -- s s s 
UN-200-E-40 Unnlanned Release s s s s -- -- --
UN-200-E-42 Unnlanned Release s s s s -- -- --
UN-200-E-47 Unplanned Release s s s s -- -- --

WHC\9-24-92103379T .4 
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Table 4-33. Summary of Known and Suspected Contamination at Each Waste Management Unit and 
Unplanned Release Site. Page 9 of 10 

Fission 
Waste Management Unit TRU Products Uranium Heavy Metals Other Inorganics Volatiles Semi-Volatiles 

UN-200-E-48 Unolanned Release s s s s -- -- --
UN-200-E-49 Unnlanned Release s s s s -- -- --
UN-200-E-56 Unnlanned Release s s s s -- -- --
UN-200-E-58 Unolanned Release s s s s -- -- --
UN-200-E-60 Unolanned Release s s s s -- -- --
UN-200-E-62 Unolanned Release s s s s -- -- --
UN-200-E-65 Unolanned Release s s s s -- -- --
UN-200-E-67 Unplanned Release s s s s -- -- --
UN-200-E-68 Unplanned Release s s s s -- -- --
UN-200-E-72 Unolanned Release s s s s -- -- --
UN-200-E-81 Unolanned Release s K s s -- -- --
UN-200-E-82 Unolanned Release s K s s -- -- --

UN-200-E-86 Unolanned Release K K s s -- -- --
UN-200-E-88 Unolanned Release s s s s -- -- --

UN-200-E-91 Unplanned Release s s s s -- -- --
UN-200-E-94 Unplanned Release s s s s -- -- --

UN-200-E-96 Unplanned Release s s s s -- -- --
UN-200-E-97 Unolanned Release -- -- -- -- -- -- --
UN-200-E-99 Unolanned Release s s s s s s s 
UN-200-E-100 Unolanned Release s s s s -- -- --

UN-200-E-107 Unolanned Release s s s s -- K K 

UN-200-E-114 Unplanned Release s s s s -- -- --
UN-200-E-117 Unolanned Release s s s s -- -- --
UN-200-E-118 Unplanned Release s s s s -- -- --

WHC\9-24-92\03379T.4 
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Table 4-33. Summary of Known and Suspected Contamination at Each Waste Management Unit and 
Unplanned Release Site. 

Fission 
Waste Management Unit 1RU Products Uranium Heavy Metals Other Inorganics Volatiles 

UN-200-E-142 Unplanned Release -- -- -- -- -- K 

UPR-200-E-17 Unolanned Release -- -- K -- -- --
UPR-200-E-21 Unolanned Release s s s s -- --
UPR-200-E-24 Unolanned Release s s s s -- --
UPR-200-E~29 Unolanned Release s s s s -- --
UPR-200-E-30 Unolanned Release s s s s -- --
UPR-200-E-50 Unolanned Release s s s s -- --
UPR-200-E-53 Unolanned Release s s s s -- --

UPR-200-E-59 Unolanned Release -- K -- -- -- --
UPR-200-E-66 Unolanned Release s s s s -- --
UPR-200-E-70 Unolanned Release s s s s -- --
UPR-200-E-106 Unnlanned Release s s s s -- --

UPR-200-E-115 Unnlanned Release s s s s -- --
UPR-200-E-119 Unplanned Release s s s s s s 
UPR-200-E-125 Unolanned Release s s s s s s 
UPR-200-E-126 Unplanned Release s s s s s s 
UPR-200-E-136 Unolanned Release s s s s s s 
UPR-200-E-137 Unplanned Release s s s s s s 

Page 10 of 10 

Semi-Volatiles 

K 

--

--
--
--
--

--
--
--

--
--
--

--
s 
s 
s 
s 
s 

K = Known contamination (contaminants identified from inventory or sampling data). · 
S = Suspected contamination (contaminants that could occur at site). Evidence includes process data, historical records, and chemical associations. 
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Table 4-34. Contaminants of Potential Concern for the PUREX Plant Aggregate Area. 

RADIONUCLIDES 

Gross alpha 
Gross beta 

TRANSURANICS 

Americium-241 
Americium-242 
Americium-242m 
Americium-243 
Curium-242 
Curium-244 
Curium-245 
Neptunium-237 
Neptunium-239 
Plutonium-238 
Plutonium-239/240 
Plutonium-241 

URANIUM 

Uranium-233 
Uranium-234 
Uranium-235 
Uranium-238 

FISSION PRODUCTS 

Actinium-225 
Actinium-227 
Antimony-126 
Antimony-126m 
Barium-137m 
Bismuth-210 
Bismuth-211 
Bismuth-213 
Bismuth-214 
Carbon-14 
Cesium-134 
Cesium-135 
Cesium-137 
Cobalt-60 
Europium-152 
Europium-154 
Europium-155 
Francium-221 
Iodine-129 
Lead-209 

WHC(PUREX-4)/9-24-92/03379T 

FISSION PRODUCTS 
( continued) 

Lead-210 
Lead-211 
Lead-212 
Lead-214 
Nickel-59 
Nickel-63 
Niobium-93m 
Polonium-214 
Polonium-215 
Polonium-218 
Potassium-40 
Protactinium-231 
Protactinium-234m 
Radium-225 
Radium-226 
Ruthenium-106 
Samarium-151 
Selenium-79 
Strontium-90 
Technetium-99 
Thallium-207 
Thorium-227 
Thorium-229 
Thorium-230 
Thorium-231 
Tritium 
Yttrium-90 
Zirconium-93 

HEAVY METALS 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Silver 
Vanadium 
Zinc 

4T-34 

OTHER INORGANICS 

Beryllium 
Boron 
Cyanide 
Fluoride 
Hydrazine 
Nitrate 

VOLATILE ORGANICS 

Acetone 
Chloroform 
Methylene chloride 
Toluene 
1, 1, 1-Trichloroethane 

SEMIVOLATILE ORGANICS 

Tributyl phosphate 
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Table 4-35. Soil-Water Distribution Coefficient~ for Radionuclides and Inorganics 
of Concern at PUREX Plant Waste Management Units. Page 1 of 2 

MEPAS Default 

~ 
Recommended ~ Conservative pH 6-9b/ 

Element for Hanford Site Default Kl1 (Strenge and 
or (Seme and Wood 1990) (Seme and Wood 1990) Peterson 1989) 

Chemical in mL/g in mL/g inmL/g 

Actinium - - 228 

2 
Americium 100 - 1000 100 82 

(<1 @pH 1-3) 

Antimony - - 2 

Arsenic - 0 S.86 

Barium - so 530 

Beryllium - - 70 

Bismuth - 20 -
Boron - - 0.19 

Cadmium - 15 14.9 

Carbon (14q - - 0 

Cesium 200 - 1,000 so 51 
1 - 200 (acidic waste) 

Chromium - 0 16.8 

Cobalt 500 - 2000 10 1.9 

Copper - 15 41.9 

Curium 100 - >2,000 100 82 

Cyanide - - -
Europium - - 228 

Fluoride - - 0 

Francium - - -
Hyrdazine - - 0 

Iodine <1 0 0 

Iron - 20 15 

Lead - 30 234 

Manganese - 20 16.S 

Mercury - - 322 

Neptunium <1-5 3 3 

WHC(PUREX-4)/9-24-92/03379T 
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Table 4-35. Soil-Water Distribution Coefficient Ktt for Radionuclides and Inorganics 
of Concern at PUREX Plant Waste Management Units. Page 2 of 2 

MEPAS Default 

~ 
Recommended ~ Conservative pH 6-9b/ 

·Element for Hanford Site DefaultK/ (Strenge and 
or (Seme and Wood 1990) (Seme and Wood 1990) Peterson 1989) 

Chemical in mL/g inmL/g inmL/g 

Nickel - IS 12.2 

Niobium - - so 
Nitrate/nitric - - 0 
acid 

Plutonium 100 - 1,000 100 10 
< 1 at pH 1 - 3 

Polonium - - S.9 

Potassium - - -
Protactinium - - 0 

Radium - 20 24.3 

Ruthenium 20 - 700 - 274 
( <2 at > 1 M nitrate) 

Samarium - - 228 

Silver - 20 0.4 

Strontium S - 100 10 24.3 
3 - S (acidic conditions) 

200 - 500 (w/phospbate or 
oxalate) 

Technetium 0-1 0 3 

Thallium - - 0 

Thorium - so 100 

Tritium 0 0 0 

Uranium - 0 0 

Vanadium - - so 
Yttrium - - 278 

Zinc - 15 12.7 

Zirconium - 30 so 

a/ Average K0 s for low salt and organic solutions with neutral pH. 
b/ 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 

WHC(PUREX-4)/9-24-92/03379T 
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Table 4-36. Mobility of Inorganic Species in Soil. 

Hiehlv mobile (KA < 5) 

Antimony Potassium 

Boron Protactinium 

Carbon (as 14COi) Silver 

Fluoride Technetium 

Iodine Thallium 

Neptunium Tritium 

Nitrate Uranium 

Moderatelv mobile (5 < KA < 100) 

Arsenic Manganese 

Barium Nickel 

Beryllium Niobium 

Bismuth Polonium 

Cadmium Radium 

Cesium Strontium 

Chromium Thorium 

Copper Vanadium 

Iron Zinc 

Lead Zirconium 

Low mobilitv (KA> 100) 

Actinium 

Americium 

Cesium 

Cobalt 

Curium 

Europium 

Mercury 

Plutonium 

Ruthenium 

Samarium 

Yttrium 

WHC(PUREX-4)/9-24-92/03379T 
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Table 4-37. Physical/Chemical Properties of Organic Contaminants of Concern 
for PUREX Plant Waste Management Units. 

Molecular Water Vapor Henry's Law 
Weight Solubility Pressure Constant 

Compound in g/mole in mg/L in mm Hg in atm-m3/mo 

Acetone 58.0 miscible 270 2.1 X 10-S 

Chloroform (trichloromethane) 119 8,200 150 2.9 X 10-3 

Methylene chloride 84.9 20,000 360 2 X 10-3 

Toluene 92.15 540 28 6.4 X 10-3 

Tributyl phosphate 266.3 280 15 1.9 X 10-2 

1, 1, 1-Trichloroethane 133.41 1,500 120 1.4 X 10-2 

Source: Strenge and Peterson (1989). 

WHC(PUREX-4)/9-24-92/03379T 

Soil/Organic Matter 
Partition Coef. 
KacinmUg 

2.2 

31 

8.8 

300 

6,000 

150 
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Table 4-38. Radiological Properties of Potential Radionuclides of Concern 
in PUREX Plant Waste Management Units. Page 1 of 2 

Specific Principal 
Activity8' Radiation of 

Radionuclide Half-Life in Ci/g Concemb/ . 
225Ac 10 day 5.8 X la4 a 
227Ac 21.8 yr 7.2 X 101 {J, a 
241Am 432 yr 3.4 X la° a 
242Am 16 h 8.1 x H>5 {J 
242mAm 152 yr 9.7 X la° a 
243Am 7,380 yr 2.0 X 10-l a 
137mBa 2.6 min 5.3 X 1<>8 'Y 
21<>J3i 5.01 day 1.2 x H>5 {J 
211Bi 2.13 min 4.2 X 1<>8 a, fj 
213Bi 45.6 min 1.9 X 107 {J, a 
214Bi 19.9 min 4.4 X 107 {1, 'Y 
14c 5,730 yr 4.5 X la° f1 
242cm 163.2 day 3.3 X toJ 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 1.1 X loJ 'Y 
134cs 2.06 yr 1.3 X toJ 'Y 
135cs 3x106 yr 8.8 X 104 f1 
137cs 30 yr 8.7 X 101 

'Y 
152Eu 13.3 yr 7.7 X 1<>2 {1, 'Ye/ 

154Eu 8.8 yr 2.7 X 1<>2 {1, 'Ye/ 

t55Eu 4.96 yr 4.6 X 1<>2 {1, 'Y 
221pr 4.8 min 1.8 X 1<>8 a, 'Y 
3H 12.3 yr 9.7 x la3 {J 
1291 1.6 X 107 yr 1.7 X 104 f1 
~ 1.3 X 109 yr 6.7 X 10-6 {1, 'Ye/ 

93mNb 14.6 yr 2.8 X 1<>2 'Ye/ 

95Nb 34.97 day 3.9 x la4 {1, 'Y 
59Ni 8 x la4 yr 7.6 X 10-2 

'Y 
63Ni 92 yr 6.2 X 1<>2 f1 
237Np 2.14 X ta6 yr 7.0 X 104 a, 'Y 
239Np 2.35 day 2.3 x la5 f1 
23lpa 32,800 yr 4.7 X 10-2 a 
234mpa 1.2 min 6.7 X 1<>8 fj, 'Y 
209pb 3.25 h 4.5 X ta6 f1 

WHC(PUREX-4)/9-24-92/03379T 
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Table 4-38. Radiological Properties of Potential Radionuclides of Concern 
in PUREX Plant Waste Management Units. Page 2 of 2 

Specific Principal 
Activitf' Radiation of 

Radionuclide Half-Life in Ci/g Concemh/ 

210pb 22.3 yr 7.6 X 101 /3 
2llpb 36.1 min 2.5 X 107 /3 
212pb 10.6h 1.4 x H>6 /3, 'Ye/ 
214pb 26.8 min 3.3 X 107 /3, 'Ye/ 
214p0 6 X 10-5 8.8 X 1014 a 
21sp0 7.8 X 104 2.9 X 1013 a 
21Bp0 3.05 min 2.8 X loB a 
238Pu 87.7 yr 1.7 X 101 a 
239Pu 24,400 yr 6.2 X 10-2 a 

~ 6,560 yr 2.3 X 10-l a 
241Pu 14.4 yr 1.0 X le>2 /3 
225Ra 14.8 day 3.9 X 1()4 {3 
226Ra 1,600 yr 9.9 X 10-l a 
106Ru 1.0 yr 3.4 x la3 /3, 'Ye/ 

126Sb 12.5 day 4.1 X loS /3, 'Y 
126msb 19 min 7.9 X 107 /3, 'Y 
79se < 65,000 yr 7.0 X 10-2 /3 
151Sm 90 yr 2.6 X 101 {3 
90Sr 28.5 yr 1.4 X le>2 {3 

99-rc 213,000 yr 1.7 X 10-2 {3 
227Th 18.7 day 3.1 X l(f a 
2291b 7,340 yr 2.1 X 10-l a 
230ni 77,000 yr 2.1 X 10-2 a 
231Th 25.5 h 5.3 X loS /3 
201n 4.8 min 1.9 x loB {3, 'Y 
233u 159,000 yr 9.7 X 10-3 a 
234u 244,500 yr 6.2 X 10-3 a 
23su 7.0 xloB yr 2.2 X 10-6 a, 'Y 
238U 4.5 xla9 yr 3.4 X 10-7 a 
90y 6.41 h 5.4 X loS /3 
93zr 1.5 X 106 yr 2.6 X 10-3 /3 
a/ Calculated from half-life and atomic weight. 
bl a - alpha decay; {3 - negative beta decay; 'Y - release of gamma rays. 
e/ Daughter radiation. 
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Table 4-39. Comparison of Radionuclide Relative Risks for Radionuclides of Concern 
at the PUREX Plant Aggregate Area. Page 1 of 3 

Drinking Soil External 
Air Water Ingestion Exposure 

Unit Risic-1 Unit Riskb/ in 'tJnitRiskc/ Unit Riskd/ 
Radionuclide in (pCi/m3r 1 (pCi/L)-1 in (pCi/ gr 1 in (pCitgr1 

225Ac 1.2 X 10-3 8.7 X 10-7 4.6 X 10-8 9.4 X 10-6 

227Ac 4.2 X 10-2 1.8 X 10-S 9.S x 10-1 1.3 X 10-7 

241Am 2.1 X 10-2 1.6 X 10-S 8.4 X 10-7 1.6 X 10-S 

242Am NA NA NA NA 
242mAm NA NA NA NA 
243Am 2.1 X 10-2 1.5 X 10-S 8.1 X 10-7 3.6 X 10-S 

21°J3i 4.1 X 10-S 9.7 X 10-8 5.1 X 10-9 0 

211Bi 9.7 X 10-8 6.1 X 10-lO 3.2 X 10-ll 2.8 X 10-S 

213Bi 1.6 X 10-7 1.2 X 10-8 6.2 X: 10-10 8.1 X 10-S 

214Bi 1.1 X 10-6 7.2 X 10-9 3.8 X 10-lO 8.0 X 10-4 

14c 3.2 X 10-9 4.7 X 10-8 2.5 X 10-9 0 

242cm NA NA NA NA 

244cm 1.4 X 10-2 1.0 X 10-S S.4 x 10-1 5.9 X 10-7 

245cm NA NA NA NA 
60eo 8.1 X 10-S 7.8 X 10-7 4.1 X 10-8 1.3 X 10-3 

134es 1.4 X 10-S 2.1 X 10-6 1.1 X 10-7 8.9 X 10-4 

13Ses 1.4 X 10-6 2.1 X 10-7 1.1 X 10-8 0 

137cs 9.6 X 10-6 1.4 X 10-6 7.6 X 10-8 0 
(3.4 X 10-4t/ 

1S2Eu 6.1 X 10-3 1.1 X 10-7 5.7 X 10-9 6.3 X 10-4 

154.Eu 7.2 X 10-S 1.5 X 10-7 8.1 X 10-9 6.8 X 10-4 

lSSEu NA NA NA NA 
221Fr 4.7 X 10-7 3.0 X 10-9 1.6 X 10-lO 1.9 X 10-S 

3H 4.0 X 10-8 2.8 X 10"9 1.5 X 10-lO 0 

1291 6.1 X 10-S 9.6 X lo-6 5.1 X 10-7 1.5 X 10-S 

~ 4.0 X 10-6 S.7 x 10-7 3.0 X 10-8 7.8 X 10-S 

93nw, NA NA NA NA 

S9Ni 3.5 X 10-7 4.4 X 10-9 2.3 X 10-lO 3.4 X 10-7 

63Ni 8.7 X 10-7 1.2 X 10-8 6.2 X 10-lO · 0 

WHC(PUREX-4)/9-24-92/O3379T 
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Table 4-39. Comparison of Radionuclide Relative Risks for Radionuclides of Concern 
at the PUREX Plant Aggregate Area. Page 2 of 3 

Drinking Soil External 
Air Water · Ingestion Exposure 

UnitRisJcA' Unit Riskb/ in Unit Riske/ Unit Riskd/ 
Radionuclide in (pCi/m3f 1 (pCi/L)-1 in (pCi/gf 1 in (pCi/gf1 

237Np 1.8 X 10-2 1.4 X 10-5 7.3 X 10-7 1.8 X 10-5 

239Np 7.7 X 10-7 4.8 X 10-8 2.5 X 10-9 1.1 X 10-4 

23lpa 2.0 X 10-2 9.7 X lo-6 5.1 X 10-7 2.0 X 10-S 

234mpa 8.2 X 10-lO 3.0 X 10-lO 1.6 X 10-ll 6.4 X 10-6 

209pb 3.6 X 10-8 4.3 X 10-9 2.3 X 10-lO 0 

210pb 8.7 X 10-4 3.4 X 10-S 1.8 X 10-6 1.8 X 10-6 

211pb 1.5 X 10-6 9.2 X 10-9 4.9 X 10-lO 2.9 X 10-S 

212pb 2.4 X 10-S 3.7 X 10-7 1.9 X 10-8 9.2 X 10-S 

214pb 1.5 X 10-6 9.2 X 10-9 4.9 X 10-lO 1.5 X 10-4 

214p0 1.4 X 10-13 S.1 x 10-16 2.7 X 10-17 4.7 X 10-8 

21Sp0 2.9 X 10-12 1.4 X 10-14 7.6 X 10-16 8.7 X 10-8 

218p0 3.0 X 10-7 1.4 X 10°9 7.6 X 10-ll 0 

238Pu 2.1 X 10-2 1.4 X 10-5 7.6 X 10-1 5.9 X 10-7 

239Pu 2.6 X 10-2 1.6 X 10-S 8.4 X 10-8 2.6 X 10-7 

24°I>u 2.1 X 10-2 1.6 X 10-5 8.4 X 10-8 5.9 X 10-7 

241Pu 1.5 X 10-4 2.S x 10-1 1.3 X 10-8 0 

225Ra 8.2 X 10-4 3.4 X 10-6 1.8 X 10-1 8.0 X 10-6 

226Ra 1.S x 10-3 6.1 X 10-6 3.2 X 10-1 4.1 X 10-6 

l~u 2.3 X 10-4 4.9 X 10-1 2.6 X 10-8 0 

126sb NA NA NA NA 
126msb NA NA NA NA 

79se NA NA NA NA 

lSlsm NA NA NA NA 
90sr 2.8 X 10-S 1.7 X 10-6 8.9 X 10-8 0 

99Tc 4.2 X 10-6 6.6 X 10-8 3.5 X 10-9 0 

227Th 2.5 X 10-3 2.5 X 10-7 1.3 X 10-8 6.6 X 10-6 

22~ 3.9 X 10-2 2.0 X 10-6 1.1 X 10-1 5.8 X 10-S 

23°rJi 1.6 X 10-2 1.2 X 10-6 6.S x 10-8 5.9 X 10-7 

231Th 2.5 X 10-7 2.0 X 10-8 1.1 X 10-9 ' 1.1 X 10-S 
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Table 4-39. Comparison of Radionuclide Relative Risks for Radionuclides of Concern 
at the PUREX Plant Aggregate Area. Page 3 of 3 

Drinking Soil External 
Air Water Ingestion Exposure. 

Unit Risk41 Unit Riskb/ in Unit Riske/ Unit Riskd/ 
Radionuclide in (pCi/m3r 1 (pCi/L)-1 in (pCi/gr1 in (pCi/gr1 

207n 2.3 X 10-9 6.6 X 10-lO 3.5 X 10-ll 1.2 X 10-6 

233u 1.4 X 10-l 7.2 X 10-6 3.8 X 10-7 3.2 X 10-7 

234cJ 1.4 X 10-2 7.2 X 10"6 3.8 X 10-7 5.6 X 10-7 

235t.J 1.3 X 10-2 6.6 X 10"6 3.5 X 10-7 9.7 X 10-S 

2Jsu 1.2 X 10-2 6.6 X 10-6 3.5 X 10-7 4.5 X 10-1 

90y 2.8 X 10-6 1.6 X 10-7 8.6 X 10-9 0 

93zr NA NA NA NA 

a/ Excess cancer risk associated with lifetime exposure to 1 pCi/m3 {lo-12 curies) per day in 
air (EPA 1991). 

b/ Excess cancer risk associated with lifetime exposure to 1 pCi (10-12 curies) per day in 
drinking water (EPA 1991). 

c/ Excess cancer risk associated with lifetime exposure to 1 pCi/g (10-12 curies/g) per day in 
soil (EPA 1991). · 

di Excess cancer risk associated with lifetime exposure to surface soils containing 1 pCi/g of 
gamma-emitting radionuclides (EPA 1991). 

c/ External radiation risk from 137mBa, a short-lived decay product of 137Cs. 

NA No information available. 
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Table 4-40. Potential Chronic Human Health Effects of Chemicals Detected 
or Disposed of at PUREX Plant Aggregate Area. Page 1 of 2 

Tumor Site Non-carcinogenic 
Inhalation Route; Oral Route Chronic Health Effects 

Chemical [Weight of Evidence Group•'] Inhalation Route; Oral Route Reference 

INORGANIC 
CHEMICALS 

Arsenic respiratory tract [A]; skin [A] NA; keratosis and 
hyperpigmentation 

Barium - fetotoxicity; EPA 1991b 
increased blood pressure 

Beryllium Lung; NA -
Boron - NA; testicular lesions EPA 1991b 

Cadmium respiratory tract [Bl]; NA cancer; renal damage EPA 1991b 

Chromium lung [A] - Cr(VI) only; NA nasal mucosa atrophy; EPA 1991b 
hepatotoxicity 

Copper - NA; gastrointestinal irritation EPA 1991b 

Cyanide - NA; weight loss, thyroid · 
effects, and myelin 

degeneration .. 

Fluoride - NA; dental flurosis at high EPA 1991a 
levels 

Hydrazine Nasal cavity [B2]; liver [B2] -
Iron - -
Lead . [B2t1; [B2] central nervous s&stem (CNS) EPA 1991a 

effects 1; 

CNS effects 

Manganese - respiratory symptoms and 
psychomotor disturbances; no 

effect 

Mercury - neurotoxicity; kidney effects EPA 1991b 

Nickel respiratory tract [A]; NA cancer; reduced weight gain EPA 1991b 

Nitrate/Nitrite - NA; methemoglobinemia in EPA 1991a 
infantsc/ 

Silver - NA; argyria 

Vanadium - NA; none observed 

Zinc - NA; anemia EPA 1991b 

ORGANIC 
CHEMICALS 

Acetone - NA; kidney and liver effects EPA 1991a 
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Table 4-40. Potential Chronic Human Health Effects of Chemicals Detected 
or Disposed of at PUREX Plant Aggregate Area. Page 2 of 2 

Tumor Site Non-carcinogenic 
Inhalation Route; Oral Route Chronic Health Effects 

Chemical [Weight of Evidence Groupa/] Inhalation Route; Oral Route 

Chloroform liver; kidney [B2] NA; liver lesions 

Methylene chloride lung, liver [B2]; liver [B2] NA; liver toxicity 

Toluene - CNS effects, eye irritation; 
change in liver and kidney 

weights 

Tributyl phosphate - respiratory irritant; kidney 
damage 

1,1,1- - heptotoxicity; heptotoxicity 
• I {1 t Trichloroethane 

' 
a/ 

bl 

Weight of Evidence Groups for carcinogens: A - Human carcinogen 
(sufficient evidence of carcinogenicity in humans); B - Probable human 
carcinogen (Bl - Limited evidence of carcinogenicity in humans; B2 -
Sufficient evidence of carcinogenicity in animals with inadequate or lack 
of data in humans); C - Possible human carcinogen (limited evidence of 
carcinogenicity in animals and inadequate or lack of human data); D - Not 
classifiable as to human carcinogenicity (inadequate or no evidence). 
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 PUREX 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 PUREX 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 management 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 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 PUREX 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 4-32. This table includes contaminants that are likely to be 
present in the environment based on occurrence in the liquid process wastes that 
w~re 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 PUREX Plant Aggregate Area waste streams. 

• Exposure pathways potentially applicable to individual waste management units 
are identified based on the presence of the above contaminants of potential 
concern in wastes in the waste management units, consideration of known or 
suspected releases from those waste management units, and the physical and 
institutional controls affecting waste management unit access and use over the 
period of interest. The relationships between waste management units and 
exposure pathways are summamed in the conceptual model (Section 4.2). 

• &timates of relative huard derived for the PUREX Plant Aggregate Area 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 the Westinghouse Hanford Environmental Protec~on Group scoring. 
Other indicators of relative hazard, such as rate of release of contaminants, 
irreversible results of continuing residence of contaminants, etc., were not used 
because they generally require unit-specific data that are not available for most uni 
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2 The human health concern~ and various ha7.ard ranking scores listed abovei are used to 
3 establish whether or not a waste management unit is considered a "high" priority:·· In the 
4 data evaluation process presented in Section 9.0, "high" priority sites are evaluated for the 
5 potential implementation of an interim remedial measure (IRM). "Low" priority sites are 
6 evaluated to determine what type of additional-investigation is necessary to establish a final 
7 remedy. Further detail is presented in Section 9.0. 
8 
9 The data used for this evaluation are presented in the earlier sections of this report. 
10 The types of data that have been assessed include waste management units histories and 
11 physical descriptions (Section 2.0), descriptions of the physical environment of the study area 
12 (Section 3.0) and a summary of the available chemical and radiological data for each waste 
13 management unit (Section 4.0). 
UN 
1 The quality and sufficiency of these data are assessed in Section 8.0. This information 
16 is also used to identify potentially applicable or relevant and appropriate requirements 
1~ (ARARs) (Section 6.0). 
1 
19· 
20' 5.1 CONCEPTUAL FRAMEWORK FOR RISK-BASED SCREENING 
2~ 
22 The range of potential human health and environmental exposure pathways at the 
2 PUREX Plant Aggregate Area was summarized in Section 4.2. In Section 4.2 the role of 
2 biota in transporting. contaminants through the environment is also discussed, and biota are 
25 included as receptors in the conceptual model. However, the assessment of potential 
2tr ecological risks associated with biota exposure to PUREX Plant Aggregate Area 
2?, contaminants is currently constrained by the lack of data. This gap in the PUREX Plant 
28 Aggregate Area data is discussed in Section 8.2.3. As a result, the risk-based screening of 
2'F" waste management unit priorities discussed in this section is by necessity limited to potential 
30 human health risks. 
31 
32 The U.S. Environmental Protection Agency (EPA 1989a) considers a human exposure 
33 pathway to consist of four elements: (1) a source and mechanism for contaminant release, 
34 (2) a retention or transport medium (or media), (3) a point of potential human contact, and 
35 (4) an exposure route (e.g., ingestion) at the contact point. The probability of the existence 
36 of a particular pathway is dependent upon the physical and institutional controls affecting 
37 waste management unit access and use. In the absence of unit access controls and other land 
38 use restrictions, the identified potential exposure pathways could all occur. For example, it 
39 could be hypothesized that an individual could establish a residence within the boundaries of 
40 the PUREX Plant Aggregate Area, disrupt the soil surface and contact buried contamination, 
41 and drill a well and withdraw contaminated groundwater for drinking water and crop 
42 irrigation. However, within the five- to ten-year period of interest associated with 
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identification and prioriti7.ation of remedial actions within the PUREX 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 
based on potential health hazards. Based on the five- to ten-year period of interest for waste 
unit prioriti7.ation, and the presence of site access controls during that period, a screening 
framework was developed encompassing the range of release mechanisms, affected media, 
and exposure routes associated with an onsite occupational receptor. The PUREX Plant 
Aggregate Area is currently an industrial area. While work activities are assumed to include 
occasional 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 PUREX Plant Aggregate Area: 

• Inge_stion of surface soils 

• Inhalatiqn 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 
aggregate area management study (AAMS), ingestion of or contact with groundwater was not 
evaluated as exposure pathways. However, since migration of waste constituents within the 
saturated zone will be addressed in the 200 East Groundwater Aggregate Area Management 
Study Report (AAMSR), 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. Potential exposures by other pathways were evaluated based on available knowledge 
3 regarding contaminants disposed to the waste management units and the integrity of 
4 engineered barriers. 
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 measured 
13 dose rates at PUREX Plant Aggregate Area waste management units are presented in Table 
1 5-1 from the available survey data. At eertaift waste IB&n&geftleftt ueits, the dose was 
1~:""I lfte&sttfed eYer a year's ti:IBe ttsing a tfteffflelttfflffleSeent desimeter (TLD•• In tftese 
16 iftstanees, tfte lfte&Stlfe8 7r&ttte ift tie.its of lftfeffb1}'f' was eolWeftetl to tteits of lftfem/h. Oft tfte 
1 basis of 8,160 h/yr. 
1 
19 For 5311 of the ~ PUREX Plant Aggregate Area waste management units, no 
2 radiation survey data are available. For those units that do have radiation survey data of 
2 some type, 29 were reported as having no contamination detected. 
22 
2 Westinghouse I:Ianford manual WHC-CM-4-10, Section 7 (WHC 1992) was used as the 
2 basis for setting one of the criteria that are used to identify waste management units that can 
25 be considered high priority sites. The manual indicates that waste management units with 
~ radiation levels of 2 mrem/h be posted with "Radiation Area• signs and undergo access 
~ controls for the purposes of personnel protection. With the same objective in mind, the level 
28 of 2 mrem/h is recommended as one of the criteria for distinguishing "high priority" from 
t9' "low priority" sites. The only PUREX Plant Aggregate Area waste management units that 
30 exceeded 2 mrem/h were 216-A-40 Trench, and Unplanned Release UN-200-E-100. 
31 
32 High levels of radiation were reportedly associated with some of the unplanned releases 
33 that are listed in Table 5-1. However, many of these releases occurred in the early years of 
34 the Hanford Site and more recent survey data are not available. Some of the releases were 
35 reportedly remediated by removing contaminated soil for disposal in burial grounds, paving 
36 or covering the area with soil, or flushing the soil with water. The effectiveness of the 
37 various remediation measures is not known, and confirmatory survey measurements are not 
38 available. Thus, with the exception of unplanned releases located within engineered waste 
39 management units, which are routinely surveyed, information on the amount of radiological 
40 status of remediated unplanned releases is deficient and is identified as a data gap in 
41 Section 8.0. 
42 
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5.2.2 Ingestion of Soil or Inhalation of Fugitive Dust 

Radionuclides and nonradioactive contaminants 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 levels of specific radionuclides or nonradioactive 
contaminants in surface soils. Available gross contamination survey data for the PUREX 
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. 

Westinghouse Hanford manual Radiation Protection (WHC 1992) was also used to set 
criteria for identifying waste management units that can be considered high remediation 
priority sites. The manual indicates that waste management units with a level of 100 ct/min 
(1,000 dis/min) above background beta/gamma and/or 20 dis/min alpha be posted with 
"Surface Contamination Area" signs and undergo access controls for purposes of personnel 
protection. With the same objective in mind, the levels of 100 ct/min above background 
beta/gamma and 20 dis/min alpha are recommended as two of the criteria for identifying high 
priority waste. management units. F~>r those beta/gamma survey readings that are in units of 
dis/min, a conversion was made to ct/min assuming a survey detector efficiency of 10%. 

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) Program. 

5.2.3 Inhalation of Volatiles 

As summamed in Section 4.1, the distribution of volatile organics in soils is not well
defined in the PUREX Plant Aggregate Area. Although several semivolatile compounds, 
such as tributyl phosphate and paraffin hydrocarbons, have been disposed of in the cribs, no 
information is available on whether these compounds are still present in the near surface soil 
column for transport to the soil surface. 

The primary volatile radionuclide of concern is tritium. Exposure to tritium (as 
tritiated water vapor) and the potential for tritium release via radiolytic production of 
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hydrogen from aqueous radioactive wastes is of concern. The mode of disposal of this I 
material can not be determined from available information. 

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 East Groundwater AAMSR and 
thus, will not be discussed in the PUREX Plant AAMSR. However, the potential for 
individual units to impact groundwater has been discussed in Section 4.1. 

5.3 ADDIDONAL 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 priori.ties 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 (DOFlRL 1988), and the rankings assigned 
by the Westinghouse Hanford Environmental Protection Group to prioritize units needing 
remedial actions for radiological control (Huckfeldt 1991b). 

Both of these ~g systems take in~o account some measure of hazard and 
environmental mobility and are thus appropriate to consider for waste management unit 
prioritization. The HRS ranking system evaluates sites based on their relative risk, taking 
into account the population at risk, the hazardous waste constituent toxicity and concentration 
at the facility, the potential for contamination of the environment, the potential risk of fire 
and explosion, and the potential for exposure associated with 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 the 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 Priorities List (NPL) based on chemical 
contamination history. The EPA has established the criteria for placement on the NPL to be 
a score of 28.5 or greater. The HRS criteria used in PA/SI have been revised (December 
14, 1990). The HRS scores are only used as available indicators of relative risk; therefore, 
the revision will not impact the evaluation process. The mHRS is a ranking system 
developed by the Pacific Northwest Laboratory (PNL) for the U.S. Department of Energy 
(DOE) that uses the basic methodology of the old (pre-December 1990) HRS; however, it 
more accurately predicts the impacts from radionuclides. The mHRS takes into account 

WHC(PUREX-4)/9-29-92/03380A 

5-6 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 - 21 
22 
23 

..a 24 
25 
26 
27 

N 28 
29 

a,. 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

DOFJRL-92-04 
Draft B 

concentration, half-life, and other chemical-specific parameters that are not considered by the 
old HRS. The mHRS has not been accepted by EPA as a ranking system. 

Many of the PUREX 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-ef. If no similar waste management units were 
available for comparison, the units were not ranked but were assigned a qualitative indicator 
of migration potential. Table 5-1 also lists the units scored by the Westinghouse 
Environmental Pro~tion Group (Huckfeldt 1991b). A score of 7 or greater results in the 
assignment of a "high" priority to the unit. A value of 7 was chosen to represent the 
approximate midpoint of the scoring range. 

For the HRS ranking, 11 units of the -¼G3.B.9. PUREX Plant Aggregate Area waste 
management -units were given a score of 28.5 or .. greater. For the mHRS ranking, 11 units 
were given a score of 28.5 or greater (all of which had HRS scores greater than 28.5). 
~ units received a qualitative "high" score and SllJ units received a qualitative "low" 
score~Each of the units that received a qualitative "high" HRS and mHRS score I.Ram 
'.i'.<-~---~-----· ··~1t-· ·. ·· :. · . , · · ··% · · -ll?"™'!=wti- iven such a ratin based on their dischar e P.A.\\~ll!tV:!::~::-✓.;::x=:,,:..f::-::x ···:=x:&«:·::::::-w.JS.i~!!:P:f:- g g g 
hlstory offarge quantities of haw'dous'""inaterials, which could potentially have been 
transported to the groundwater. The units that received "low" scores 11:"'"'·:,f.- :~ . 

X • -~~l~!!!ll!!f:!!r~!f:!!!~wn-hi~w;#=~; --v,.< 
liquid huardous material disposal that could affect groundwater beneath the PUREX Plant 
Aggregate Area. 

Fivelfll of the 18311 units were assigned Westinghouse Environmental Protection 
Group scores of 7 or greater, indicating the need for remedial action. 
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1 S.4 SUMMARY OF SCREENING RESULTS 
2 
3 The screening process was used to sort 5ites--ffffiB~ either high priority or low 
4 priority. Table 5-1 lists the PUREX Plant Aggregate Area waste management units that 
5 exceeded one or more of the screening criteria identified in the preceding Sections. In total, 
6 ~Ji. units were identified as high priority. 
7 
8 Radiation survey results (dose rate and/or contamination) were available for ~I of the 
9 W3.II waste management uniis)::a :~wnl• .ll!lltml- Twenty-nine were reported is" 
10 having no detectable results. Of the remaining 2-ffl units, -l-'.7)f§ had survey results that 
11 exceeded one or more of the criteria (2 mrem/h, ioo ct/min beta/gamma, and 20 et-f.ifmin 
12 alpha). 
13 
l For the HRS scores, 11 waste management units were given scores of 28.5 or greater. 
1 For the mHRS, the same 11 units received a score of 28.5 or greater. ~ units 
16 received qualitative "high" scores. ~TAB of the 103$.1 units were assigned_._, 
Pt Westinghouse Environmental Protection .·Group scores of ··1····0r greater' indicating the need for 
~ remedial action. Some of the sites were designated as high priority for 2 or more of the 
19 criteria, hence only ~II total sitesli.iffli are designated high priority. 
M 
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Table 5-1. Hazard Ranking Scores for PUREX Plant Aggregate Area. Page 1 of 6 

Radiation Surveys 

Environmental 
Site Name Site Type HRS Rating mHRS Rating ct/min dis/min mrem/h Protection Score Priority 

Cribs and . Drains 

216-A-l Crib 1.03 0 .71 NC NC NC No 

216-A-2 Crib 4.39 3. 19 NC NC NC No 

216-A-3 Crib Low Low NC NC NC No 

216-A-4 Crib 47.81 47 .81 NC NC NC Yes 

216-A-5 Crib 60.40 50.42 NC NC NC Yes 

216-A-6 Crib 47.81 42.14 500"1 NA NA Yes ~ 
0 

216-A-7 Crib 57.88 42.79 3,000"' NA NA 7 Yes ~t!! 
VI ~~ ~ 216-A-8 Crib High High NC NC 0.01 8 Yes I - tx:I \C) 
ll) 

216-A-9 Crib 57.88 42. 79 3 ,000"' NA NA 
N Yes I 
0 
~ 

216-A-10 Crib High High NC NC NC Yes 

216-A-21 Crib 57.88 57 .88 l ,5ooa' NA NA Yes 

216-A-24 Crib 57 .88 48 .67 NC NC NC Yes 

216-A-27 Crib 57.88 59.63 NC NC NC Yes 

216-A-30 Crib High High NC NC 0.01 Yes 

216-A-31 Crib 1.03 1.42 NC NC NC No 

216-A-32 Crib 0.00 0 .00 NC NC NC No 

216-A-36A Crib 50.33 32.62 NC NC NC Yes 

216-A-36B Crib High High NC NC NC Yes 

216-A-37-1 Crib Low Low NC NC NC No 

216-A-37-2 Crib Low Low 20"' 500 NA Yes 
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Table 5-1. Hazard Ranking Scores for PUREX Plant Aggregate Area. Page 2 of 6 

Radiation Surveys 

Environmental 
Site Name Site Type HRS Rating mHRS Rating ct/min dis/min mrem/h Protection Score Priority 

216-A-38-l Crib NU NU NC NC NC -- No 

216-A-41 Crib 1.03 0.71 NA NA NA -- No 

216-A-45 Crib Low Low NC NC NC -- No 

216-A-1 l French Drain 1.03 0.71 NC NC NC -- No 

216-A-12 French Drain 1.03 0.71 NC NC NC -- No 

216-A-13 French Drain 0.71 0 .71 NC NC NC -- No 

French Drain 1.03 0 .71 2,000"' 56,000 NA Yes 
t:J 216-A-14 -- 0 

216-A-15 French Drain 1.03 0.55 NC NC NC No 
0 t!! -- g, -~ ~ 1216-A-22 French Drain 1.96 1.31 NC NC NC No -- t,:I \0 

N 
I 

216-A-26 French Drain Low Low NC NC NC -- No ~ 
216-A-26A French Drain 2.07 1.42 NC NC NC -- No 

216-A-28 French Drain 47.81 32.72 1,000"' 2,300 NA -- Yes 

216-A-33 French Drain 0.00 0.00 NC NC NC - No 

216-A-35 French Drain 1.03 0.71 NC NC NC -- No 

Reverse Wells 

299-E24-1 l l Injection Well Low Low NA NA NA 

Ponds, Ditches and Trenches 

216-A-29 Ditch High High NA NA NA -- Yes 

216-A-34 Ditch 1.09 0.76 NC NC NC -- No 

216-A-18 Trench 1.03 0 .7 1 NC NC NC -- No 

WHC(PUREX-4)/9-24-92/03380T 
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Table 5-1. Hazard Ranking Scores for PUREX Plant Aggregate Area. 

Site Name 

216-A-19 

216-A-20 

216-A-40 

2607-EA 

2607-EC 

12607-ED 

2607-EG 

2607-EJ 

2607-EL 

2607-E6 

207-A 

216-A-42 

Site Type 

Trench 

Trench 

Trench 

Septic Tank/Drain 
Field 

Septic Tank/Drain 
Field 

Septic Tank/Drain 
Field 

Septic Tank/Drain 
Field 

Septic Tank/Drain 
Field 

Septic Tank/Drain 
Field 

Septic Tank/Drain 
Field 

Retention Basin 

Retention Basin 

WHC(PUREX-4)/9-24-92/03380T 

HRS Rating 

2.18 

2.07 

32.71 

Low 

Low 

Low 

Low 

Low 

Low 

Low 

Low 

Low 

mHRS Rating 

1.63 

1.42 

32.71 

Low 

Low 

Low 

Low 

Low 

Low 

Low 

Low 

Low 

ct/min 

NC 

NC 

-

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1,500 

20, 000"' 

Radiation Swveys 

dis/min 

NC 

NC 

-

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

mrem/h 

NC 

NC 

4 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Environmental 
Protection Score 

-
-
11 

-

-

-

-

-

-

-

Page 3 of 6 

Priority 

No 

No 

Yes 

No 

No 

No 

No 

No 

No 

No 

Yes 

Yes 

I t, 
0 

t, t!! 
~ ~ 
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N 
I 
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'fable 5-1. Hazard Ranking Scores for PUREX Plant Aggregate Area. Page 4 of 6 

Radiation Surveys 

Environmental 
Site Name Site Type HRS Rating mHRS Rating ct/min dis/min mrem/h Protection Score Priority 

Burial Sites 

218-E-1 Burial Ground 0.70 0 .50 5,000 Yes 

218-E-8 Burial Ground 0.70 0 .80 NA NA NA No 

218-E-12A Burial Ground 0.70 0 .80 2,000"1 NA NA Yes 

218-E-13 Burial Ground 0.00 0 .00 NA NA NA No 

Unplanned Releases 

UN-200-E-10 Unplanned Release Low NA NA NA No t, 
0 

UN-200-E-11 Unplanned Release Low NA NA NA No t, t!! 
VI g, ~ ~ 

I UN-200-E-12 Unplanned Release 1.00 NA NA NA No I - tc \0 p. N 
UN-200-E-13 Unplanned Release Low NA NA NA No I 

0 
.i:,. 

UN-200-E-15 Unplanned Release 1.10 NA NA NA No 

UN-200-E-19 Unplanned Release Low NA NA NA No 

UN-200-E-20 Unplanned Release Low NA NA NA No 

UN-200-E-22 Unplanned Release Low NA NA NA No 

UN-200-E-25 Unplanned Release 1.10 NA NA NA No 

UN-200-E-26 Unplanned Release Low NA NA NA No 

UN-200-E-28 Unplanned Release Low NA NA NA No 

UN-200-E-31 Unplanned Release ' 1.03 NC NC NC No 

UN-200-E-33 Unplanned Releai;e Low NA NA NA No 
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Table 5-1. Hazard Ranking Scores for PUREX Plant Aggregate Area. Page 5 of 6 

Radiation Surveys 

Environmental 
Site Name Site Type HRS Rating mHRS Raling ct/min dis/min mrem/h Protection Score Priority 

UN-200-E-35 Unplanned Release Low -- NA NA NA -- No 

UN-200-E-39 Unplanned Release 1.00 -- NA NA NA -- No 

UN-200-E-40 Unplanned Release 1.00 -- NA NA NA -- No 
I 

' UN-200-E-42 Unplanned Release Low -- NA NA NA -- No 

UN-200-E-49 Unplanned Release Low -- NA NA NA -- No 

UN-200-E-56 Unplanned Release Low -- NA NA NA -- No 

UN-200-E-58 Unplanned Release 0.80 NA NA NA -- No t, 
0 

I UN-200-E-60 Unplanned Release Low NA NA NA -- No t, ~ 
VI g, ~ t-3 

I UN-200-E-62 Unplanned Release Low -- NA NA NA -- No - t:,::, I.J:) 
~ N 

UN-200-E-65 Unplanned Release Low NA NA NA No 
I -- -- 0 

+>-
UN-200-E-67 Unplanned Release Low -- NA NA NA -- No 

UN-200-E-68 Unplanned Release Low NA NA NA -- No 

UN-200-E-72 Unplanned Release Low -- NA NA NA -- No 

UN-200-E-88 Unplanned Release Low 6,oooa' NA NA -- Yes 

UN-200-E-94 Unplanned Release 1.00 NA NA NA -- No 

UN-200-E-96 Unplanned Release Low -- NA NA NA -- No 

UN-200-E-97 Unplanned Release Low -- NA NA NA -- No 

UN-200-E-100 Unplanned Release ' Low -- -- -- 5 -- Yes 

UN-200-E-114 Unplanned Release Low -- NA NA NA -- No 

WHC(PUREX-4)/9-24-92/03380T 
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Table 5-1. Hazard Ranking Scores for PUREX Plant Aggregate Area. 

Site Name 

UN-200-E-l 17 

UN-200-E-142 

Site Type 

Unplanned Release 

Unplanned Release 

NA = No data available. 
NC = No contamination. 
NU = Not used. Unit was never used. 

HRS Rating mHRS Rating ct/min 

1.00 NA 

Low NA 

a1 = Values derived from converting reported beta/gamma results from dis/min to ct/min. 
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Radiation Surveys 

dis/min mrern/h 

NA NA 

NA NA 
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No 
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6.0 POTENTIALLY APPLICABLE OR RELEVANT 
AND APPROPRIATE REQUIREMENTS 

6.1 INTRODUCTION 

The Superfund Amendments and Reauthorization Act (SARA) of 1986 amended the 
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 U.S . Environmental Protection Agency (EPA) in "CERCLA Compliance with 
Other Laws Manual" (OSWER Directive 9234.1-01, August 8, 1988) as: 

cleanup standards, standards of control, and other substantive environmental protection 
requirements, criteria, or limitations promulgated under federal or state law that 
specifically address a hazardous substance, pollutant, contaminant, remedial action, 
location, or other circumstance at a CERCLA site. 

A separate set of "relevant and appropriate" requirements that must be evaluated 
include: 

cleanup -standards, standards of control, and other substantive environmental protection 
requirements, criteria, or limitations promulgated under federal or state law that while 
not "applicable" to a hazardous substance, pollutant, contaminant, remedial action, 
location, or other circumstance at a CERCLA site, address problems or situations 
sufficiently similar to those encountered at the CERCLA site that their use is well 
suited to the particular site. 

"To-be-Considered Materials" {TBCs) are nonpromulgated advisories or guidance 
issued by federal or state governments that are not legally binding and do not have the status 
of potential ARARs. However, in many circumstances, TBCs will be considered along with 
potential ARARs and may be used in determining the necessary level of cleanup for 
protection of health or the environment. 

The following sections identify potential ARARs to be used in developing and assessing 
various remedial action alternatives at the PUREX 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 include the following: 

• 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 PUREX Plant 
Aggregate Area, potential contaminant-specific ARARs address chemical constituents and/or 
radionuclides. The potential contaminant-specific ARARs that were evaluated for the 
PUREX Plant Aggregate Area are discussed in Section 6.2. 

Potential location-s~ific ARARs are restrictions placed on the concentration of 
hazardous substances, or the conduct of activities, solely because they occur in specific 
locations. The potential location-specific ARARs that were evaluated for the PUREX 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 PUREX Plant 
Aggregate Area are discussed in Section 6.4. 

The TBC requirements are other federal and state criteria, advisories, and regulatory 
guidance that are not promulgated regulations, but are to be considered in evaluating 
alternatives. Potential TBCs include U.S. Department of Energy (DOE) Orders that carry 
out authority granted under the Atomic Energy Act. All DOE Orders are potentially 
applicable to operations at the PUREX Plant Aggregate Area. Specific TBC requirements 
are discussed in Section 6.5. 

Potential contaminant- and location-specific ARARs will be refined during the 
aggregate area management study (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 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 PUREX Plant Aggregate Area are outlined in Table 4-32. 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: 

• Clean Water Act (33 USC 1251). Federal Water Quality Criteria (FWQC) (40 
CFR 131) are developed under the authority of the Clean Water Act (CWA) (33 
USC 125_1) to serve as guidelines to the states for determining receiving water 
quality standards. Different FWQC are derived for protection of human health 
and protection of aquatic life. The human health FWQC are further subdivided 
according to how people are expected to use the water (e.g. , drinking the water 
ver_sus consuming fish caught from the water). The SARA 12l(d)(2) states that 
remedial actions shall attam 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 (SDWA, see 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 the PUREX Plant Aggregate Area, as no 
natural surface water bodies exist. The only existing man-made surface water 
bodies at PUREX Plant Aggregate Area are waste management units. 

• Safe Drinking Water Act ·(42 USC 300(0). Under the authority of the Safe 
Drinking Water Act (42 USC 300(t)), MCLs (40 CFR 141) apply when the water 
may be used for drinking. Currently, EPA and the State of Washington apply 
MCLs as the standards for groundwater contaminants at CERCLA sites that could 
be used as drinking water sources. Groundwater contamination and application of 
MCLs as ARARs are addressed under a separate AAMS specific to groundwater. 
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Resource Conservation and Recovery Act (42 USC 6901, 40 CFR 260 to 271). 
The Resource Conservation and Recovery Act (RCRA) addresses the 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 
(40 CFR 261) as "solid wastes" (even though the waste is often liquid in physical 
form) that may cause or significantly contribute to an increase in mortality or 
serious illness, or that poses a substantial hazard to human health or the 
environment when improperly managed. In Washington State, RCRA is 
implemented by EPA and the authorized state agency, the Washington State 
Department of Ecology (Ecology). 

The CERCLA Sections 12l(d) and 121(e) respectively require that CERCLA 
activities, including remedial actions, comply with substantive requirements and 
not administrative requirements such as permitting. Therefore, hazardous waste 
activities conducted onsite at the PUREX Plant Aggregate Area will comply with 
the substantive requirements of RCRA, and not permitting requirements of 
RCRA, which are deemed to be potential ARARs. 

Two key potential contaminant-specific potential 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 (LDRs) for constituent 
concentrations promulgated under 40 CFR Part 268. 

The TCLP designation limits define when a waste is hazardous, and are used to 
determine when more stringent management standards apply than would be 
applied to typical solid wastes. Thus, the TCLP potential contaminant-specific 
potential ARARs can be used to determine when RCRA waste management 
standards may be required. The TCLP limits are presented in Table 6-1. 

The 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. Applicability to CERCLA actions is based on 
determinations of waste "placement/disposal" during a remediation action. 
According to OWSER Directive 9347.3-OSFS, EPA concludes that Congress did 
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not intend in situ consolidation, remediations, or improvement of structural 
stability to constitute placement or disposal. The land disposal numerical limits 
can be used to determine if generated cleanup wastes can be redisposed of onsite 
without further treatment, or must be subject to certain treatment practices prior 
to land disposal. The LDR limits are presented in Table 6-1 (see Section 6.4.1 
for further discussion on the applying limits. 

• Clean Air Act (42 USC 7401). The Clean Air Act (42 USC 7401) establishes 
National Primary and Secondary Ambient Air Quality Standards (NAAQS) (40 
CFR Part 50), National Emission Standards for Hazardous Air Pollutants 
(NESHAP)(40 CFR Part 61), and New Source Performance Standards (NSPS)(40 
CFR Part 60). 

In general, new and modified stationary sources of air emissions must undergo a 
preconstruction 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 NESHAPs and NSPS. However, the process applies only to "major" 
sources of air emissions ( defined as emissions of 250 tons per year). The 
PUREX 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 maximum individual dose during remediation exceeds 1 % 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). 

• Model Toxics Control Act (RCW 70.105D, Chapter 173-340 WAC). The 
Model Toxics Control Act {MTCA) (RCW 70.105D) authorized Ecology to adopt 
cleanup standards for remedial actions at hazardous waste sites. These 
regulations are considered potential ARARs for soil, groundwater, and surface 
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water cleanup actions. The processes for identifying, investigating, and cleaning 
up hazardous waste sites are defined and cleanup levels 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. 

Method 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. 

Under Method B, a risk level of 10-6 is established and a risk 
calculation based on contaminants present is determined. 

Method 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 
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 an 
ARAR for the PUREX Plant Aggregate Area (groundwater will be addressed in 
the 200 East Groundwater Aggregate Area Management Study Report, 
[AAMSR]). Table 2 of Method A is intended for non-industrial site soil 
cleanups, and Table 3 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 Band Method C cleanup standards may also be 
considered potential ARARs for the PUREX 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 

WHC(PUREX-4)/9-23-92/03381A 

6-6 



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 

0' 29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

• 

• 

• 

• 

DOE/RL-92-04 

Draft B 

standards do not exist or cannot be met, or where routine cleanup actions cannot 
be implemented at a specific waste management unit. 

State Hazardous Waste Management Act and Dangerous Waste Regulations 
(Chapter 173-303 WAC). The State of Washington is a RCRA-authorized state 
for hazardous waste management, and has developed state-specific hazardous 
waste regulations under the authority of the State Hazardous Waste Management 
Act. Generally, state hazardous waste regulations (WAC 173-303) parallel the 
federal regulations. The state definition of a hazardous waste 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. 

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. Other Air Quality 
Standards potentially applicable include carbon monoxide, ozone, nitrogen 
dioxide (WAC 173-475), and volatile organic compounds (VOCs) (WAC 173-
490). Although these standards may be potential ARARs, these standards are less 
restrictive than DOE public dose limits per DOE Order 5400.5, Radiation 
Protection of the Public and the Environment. 

Monitoring and Enforcement of Air Quality and Emission Standards for 
Radionuclides (Chapters 246-247 WAC). These standards by the Washington 
State Department of Health (Health) adopt the Ecology standards for maximum 
accumulated dose limits to members of the public. These standards apply to 
DOE facilities as provided in WAC 246-247-010 (2). 

Controls for New Sources of Toxic Air Pollutants (Chapter 173-460 WAC). 
In accordance with regulations recently promulgated by Ecology in Chapter 173-
460 WAC, any new emission source will be subject to Toxic Air Pollutant 
emission standards. The regulations establish allowable ambient source impact 
levels (ASILs) for hundreds of organic and inorganic compounds. Ecology's 
ASILs may constitute potential ARARs for cleanup activities that have a potential 
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to affect air. The ASILs for preliminary contaminants of concern are provided in 
Table 6-1. 

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: 

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). 

Water Quality Standards for Groundwaters of the State of 
Washington (RCW 90.48, Chapter 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. 

Water Quality Standards for Surface Waters of the State of 
Washington (Chapter 173-201 WAC and Proposed Amendments to 
Chapters 173-203 and 173-201 WAC). Ecology has adopted 

. numerical ambient water quality criteria for six conventional pollutant 
parameters (defined at WAC 173-201-025): (1) fecal coliform 
bacteria; (2) dissolved oxygen; (3) total dissolved gas; (4) 
temperature; (5) pH; and (6) turbidity. In addition, toxic, radioactive, 
or deleterious material concentrations shall be below those of public 
health significance or which may cause acute or chronic toxic 
conditions to the aquatic environment or which may adversely affect 
any water use. Numerical criteria currently exist for a limited number 
of toxic substances (WAC 173-201-047). Ecology has initiated 
rulemaking to modify and incorporate additional numerical criteria for 
toxic chemicals,and to reclassify certain waters of the state to Class A 
or better. 

Under the state Water Quality Standards, the criteria and 
classifications do not apply inside an authorized dilution zone 
surrounding a wastewater discharge. In defining dilution zones, 
Ecology generally follows guidelines contained in "Criteria for 
Sewage Works Design." Although water quality standards can be 
exceeded inside the dilution zone, state regulations will not permit 
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discharges that cause mortalities of fish or shellfish within the zone or 
that diminish aesthetic values. 

Groundwater will be addressed in the 200 East Groundwater AAMSR in which 
pertinent groundwater-related potential ARARs will be covered. No surface 
water bodies exist within the PUREX Plant Aggregate Area, so there will be no 
need to achieve ambient water quality standards during remediation activities. 

The numerical water quality standards cited above may become potential ARARs 
if selected remedial actions could result in discharges to groundwc;tter 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. 

• National Pollutant Discharge Elimination System and Water Quality 
Standards (RCW 90.48, WAC 173-220 and 40 CFR 122). 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 location-specific standards and indicates which of these may be 
potential ARARs. Potential ARARs have been identified as follows: 

• Floodplains. Requirements for protecting floodplains are not ARARs for 
activities conducted within the PUREX Plant Aggregate Area as the aggregate 
area is not located in flood plain boundaries (see Section 3.1). However, 
remedial actions selected for cleanup may require projects in or near floodplains 
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(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 PUREX 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 PUREX Plant Aggregate Area (American peregrine falcon, 
bald eagle, white pelican, and sandhill crane). Therefore, critical habitat 
protection for these species would constitute a potential ARAR. 

• Wild and Scenic Rivers. The Columbia River Hanford Reach is currently 
undergoing study pursuant to the federal Wild and Scenic Rivers Act. Pending 
results of this study, actions that may impact the Hanford Reach may be 
restricted. This requirement would not be an ARAR for remedial activities 
within the PUREX Plant Aggregate Area. However, Wild and Scenic Rivers Act 
requirements may be potential ARARs for actions taken as a result of PUREX 
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 
remedial actions at the site. These remedial actions will not be fully defined until a remedial 
approach has been selected. However, the universe of potential 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 potential location-specific ARARs discussed above will also 
include provisions for potential action-specific ARARs to be applied once the remedial action 
is selected.) 
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• Comprehensive Environmental Response, Compensation, and Liability Act 
(42 USC 9601). The CERCLA and regulations adopted pursuant to CERCLA 
contained in the National Contingency Plan ( 40 CFR Part 300) include selection 
criteria for remedial actions. Under the criteria, excavation and offsite land 
disposal options are least favored when onsite treatment options are available. 
Emphasis is placed on alternatives that permanently treat or immobilize 
contamination. Selected alternatives must be protective of human health and the 
environment, which implies that federal and state ARARs be met. However, a 
remedy may be selected that does not meet all 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 ARARs. 

The CERCLA gives state cleanup standards essentially equal importance as 
federal s~dards 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 ARARs, but issues such as cost-effectiveness must be 
weighed in the selection process. 

• Resource Conservation and Recovery Act (42 USC 6901, 40 CFR 260 to 271). 
The RCRA (42 USC 6901), and regulations adopted pursuant to RCRA, describe 
numerous action-specific requirements that may be potential ARARs for cleanup 
activities. The primary regulations are promulgated under 40 CFR Parts 262 
(standards for generators), 264, and 265 (standards for owners and operators of 
hazardous waste treatment, storage, or disposal facilities), and include such 
action-specific requirements as follows: 

Packaging, labeling, placarding, and manifesting of offsite waste shipments 

Inspecting waste management areas to ensure proper performance and safe 
conditions 

Preparation of plans and procedures to train personnel and respond to 
emergencies 
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Management standards for containers, tanks, incinerators, and treatment 
units 

Design and performance standards for land disposal facilities 

Groundwater monitoring system design and performance. 

Many of these requirements will depend on the particular remediation activity 
undertaken, and will have to be identified as remediation proceeds. 

One key area of potential action-specific RCRA ARARs is the 40 CFR Part 268 
LDRs. In addition to the contaminant-specific constituent concentration limits 
established in the LDRs (as previously discussed in Section 6.2), EPA has 
identified best demonstrated available treatment technologies (BDATs) for various 
waste streams. The EPA could require the use of BDATs prior to allowing land 
disposal of wastes generated during remediation. The EPA's imposition of the 
LDRs and BOAT 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 934 7. 3-05FS, EPA concludes that Congress did not intend in situ 
consolidation, remediation, or improvement of structural stability to constitute 
placement ·or disposal. Placement or disposal would be considered to occur if: 

Wastes from different units are consolidated into one unit ( other than 
a land disposal unit within an area of contamination) 

Waste is removed and treated outside a unit and redeposited into the 
same or another unit ( other than a land disposal unit within an area of 
contamination) 

Waste is picked up from a unit and treated within the area of 
contamination in an incinerator, surface impoundment, or tank and 
then redeposited into the unit ( except for in situ treatment) . 

Consequently, the requirement to use BOAT would not apply under the LDR 
standards unless placement or disposal had occurred. However, remediation 
actions involving excavation and treatment could trigger the requirements to use 
BOAT for wastes subject to the LDR standards. In addition, the agencies could 
consider BOAT technologies to be relevant and appropriate when developing and 
evaluating potential remediation technologies. 
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Two additional components of the LDR 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 

A treatability variance 

Mixed waste provisions of a Federal Facilities Compliance Act. 

The applicability and relevance of each of these options will vary based on 
the specific details of a PUREX 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 LDR program on mixed waste management is significant. 
Currently, limited technologies 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 LDR 
may be stored for up to one year. Beyond one year, the owner/operator has the 
burden of proving such storage is for accumulating sufficient quantities for 
treatment. On August 29, 1991, EPA issued a mixed 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 ft') 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. 
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• Clean Water Act (33 USC 1251). Regulations adopted pursuant to the CW A 
(33 USC 1251) under the NPDES mandate use of best available 
treatmenttechnologies (BAT) prior to discharging contaminants to surface waters. 
The NPDES requirements would not be ARARs for actions conducted only within 
the PUREX 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 BAT. 

• Department of Transportation Standards (49 CFR 171 to 177). The 
Department of Transportation standards contained in 49 CFR 171 to 177 specify 
the requirements for packaging, labeling, and placarding for offsite transport of 
hazardous materials. These standards ensure that hazardous substances and 
wastes are safely transported using adequate means of transport and proper 
documentation. 

6.4.2 State of Washingto~ Requirements 

• Hazardous Waste Management (WAC 173-303). As discussed in Section 
6.2.2, there are various requirements addressing the management of hazardous 
wastes that may be potential action-specific ARARs. Pertinent Washington 
regulations appear in Chapter 173-303 WAC (under the authority of RCW 
70.105) and generally parallel federal management standards. Determination of 
potential ARARs will be on a case-by-case basis as cleanup actions proceed. 

• Solid Waste Management (WAC 173-304). Washington State regulations 
describe management standards for solid waste in Chapter 173-304 WAC (under 
the authority of RCW 70.95). Some of these management standards may be 
potential ARARs for disposal of cleanup wastes within the PUREX Plant 
Aggregate Area. Solid waste standards include such requirements as follows: 

Inspecting waste management areas to ensure proper performance and 
safe conditions 

Management standards for incinerators and treatment units 

Design and performance standards for landfills 

Groundwater monitoring system design and performance. 
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Many of these requirements will depend on the particular remediation activity 
undertaken, and will have to be identified as remediation proceeds. 

Water Quality Management. Chapter 90.48 RCW, the Washington State Water 
Pollution Control Act (WPCA), requires use of all known, available, and 
reasonable treatment technologies (AKAR1) for treating contaminants prior to 
discharge to waters of the state. Implementing regulations appear principally at 
Chapters 173-216, 173-220, and 173-240 WAC. 

The WPCA requirements for groundwater could be potential ARARs for actions 
conducted within the PUREX Plant Aggregate Area if such actions would result 
in discharge of liquid contaminants to the soil column. In this event, Ecology 
would require use of AKART to treat the liquid discharges prior to soil disposal. 

The WPCA requirements for surface water would not be ARARs for actions 
conducted only within the PUREX Plant Aggregate Area. However, these 
requirements could potentially constitute ARARs for cleanup actions that would 
result in discharge of treated wastewaters to the Columbia River and associated 
treatment systems could be required to demonstrate they meet AKART. 

Air Quality Management (RCW 70.94). Under the authority of the Washington 
Clean Air Act (RCW 70.94) the Toxic Air Pollution regulations for new air . 
emission sources, promulgated in Chapter 173-460 WAC, require use of best 
available control technology for air toxics (T-BAC1). The Toxic Air Pollution 
regulations m_ay be potential ARARs for cleanup actions at the PUREX Plant 
Aggregate Area that could result in emissions of toxic contaminants to the air. 
Ecology may require the use of T-BACT to treat such air emissions. 

Water Well Construction (RCW 18.104). This regulation establishes authority 
for Ecology to require the licensing of water well contractors and operators, and 
for the regulation of water well construction. 

Nuclear Energy and Radiation (RCW 70.98). Chapter 70.98 RCW establishes 
a program to establish procedures for assumption and performance of certain 
regulatory responsibilities with respect to byproduct, source, and special nuclear 
materials. 

Pollution Disclosure Act (RCW 90.52). Chapter 90.52 RCW describes the 
authority of the state to regulate reports for any commercial or industrial 
discharge, other than sanitary sewage, into waters of the state. 
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• Water Resources Act (RCW 90.54). Chapter 90.54 RCW gives the state 
authority to implement water related resources programs. 

• Minimum Standards for Construction and Maintenance of Wells (Chapter 
173-160 WAC). Well construction regulations establish minimum standards for 
water well construction and require the preparation of construction reports. 

• Rules and Regulations Governing the Licensing of Well Contractors and 
Operators (Chapter 173-162 WAC). Chapter 173-162 WAC establishes 
requirements for licensing well drillers. 

• State Waste Discharge Permit Program (Chapter 173-216 WAC). Chapter 
173-216 WAC establishes a permit system for discharges of wastewater to 
groundwater and surface water via municipal sewage system. 

• Underground Injection Control Program (Chapter 173-218 WAC). Chapter 
173-218 WAC pertains to the injection of wastes into aquifers that are used for 
drinking water . . 

• Incinerators (Chapter 173-303-170 WAC). If incinerators are used for a 
remedial technology this regulation would be applicable. 

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 PUREX Plant Aggregate Area. A myriad of resources may be 
potentially evaluated. The following represents an initial assessment of pertinent TBC 
provisions. 

6.5.1 Health Advisories 

The EPA Office of Drinking Water publishes advisories identifying contaminants for 
which health advisories have been issued. 
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6.5.2 International Commission or 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 Environmental Protection Agency Proposed Corrective Actions for Solid Waste 
Management Units 

In the July 27, 1990, federal register (55 FR 30798), EPA published proposed 
regulations for performing corrective actions (cleanup activities) at solid waste management 
units associated with RCRA facilities. The proposed 40 CFR Part 264 Subpart S include 
requirements that would be TBCs for determining an appropriate level of cleanup at the 
PUREX 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 Department or Energy Standards r or 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. 

• DOE Order 5400.5 - DOE Standards r or Radiation Protection or 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/yr 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/yr 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/yr. 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/yr 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. 

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 PUREX Plant Aggregate Area remediation activities include 
those related to transuranic waste and low-level radioactive waste. These are 
summarized below. 

Management of Transuranic Waste. Transuranic (fRU) waste 
resulting from the PUREX 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 TRU waste. 

The TRU waste must be certified in compliance with the Waste 
Isolation Pilot Plant (WIPP) Acceptance Criteria, placed in interim 
storage, if required, and sent to the WIPP. Any TRU 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 TRU waste that cannot be certified or otherwise 
approved for acceptance at the WIPP must be disposed of by 
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alternative methods. Alternative disposal methods must be approved 
by DOE Headquarters and comply with NEPA requirements and · 
EP Al state regulations. 

·Management of Low-Level Radioactive Waste. The requirements 
for management of low-level radioactive waste presented in DOE 
Order 5820.2A are relevant to the remedial alternative of removal and 
disposal of PUREX Plant Aggregate Area wastes. Performance 
objectives for this option shall ensure that external exposure to the 
radioactive material released into surface water, groundwater, soil, 
plants, and animals does not result in an effective dose greater than 25 
mrem/yr to the public. Releases to the environment •shall be at levels 
as low as reasonably achievable. An inadvertent intruder after the 
institutional control period of 100 years is not to exceed 100 mrem/yr 
for continuous exposure or 500 mrem for a single acute exposure. A 
performance assessment is to be prepared to demonstrate compliance 
with the above performance objectives. 

Other requirements under DOE Order 5820.2A which may affect remediation of 
the PUREX Plant Aggregate Area include waste volume minimization, waste 
characterization, waste acceptance criteria, waste treatment, and shipment. The 
low-level radioactive waste may be stored by appropriate methods prior to 
disposal to achieve the performance objectives discussed above. Disposal site 
selection, closure/post-closure, and monitoring requirements are also discussed in 
this Order. ' 

6.6 POINT OF APPLICABILITY 

A significant factor in the evaluation of remedial alternatives for the PUREX Plant 
Aggregate Area will be the determination of the point at which compliance with identified 
ARARs must be achieved (i.e., the point of a specific ARAR's applicability). These points 
of applicability are the boundaries at which the effectiveness of a particular remedial 
alternative will be assessed. 

For most individual radioactive species transported by either water or air, Ecology and 
Health standards generally require compliance at the boundaries of the Hanford Site (e.g., 
Clean Air Act, Section 6.2.1). The assumed point of compliance for radioactive species is 
the point where a member of the public would have unrestricted access to live and conduct 
business, and, consequently, to be maximally exposed. Although Health is responsible for 
monitoring and enforcing the air standards promulgated by Ecology, and generally recognizes 
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the site boundary as the point of applicability, Ecology has recently indicated that compliance 
may be required at the point of emission. 

The point at which compliance with identified ARARs must be achieved will be a 
significant factor in evaluating appropriate remedial alternatives in the PUREX Plant 
Aggregate Area. Applicability of ARARs at the point of discharge, at the boundary of the 
disposal unit, at the boundary of the AAMS, at the boundary of the Hanford Site, and/or at 
the point of maximum exposure will need to be determined. 

6. 7 POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS EVALUATION 

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 PUREX 
Plant Aggregate Area, the contaminant-specific ARARs and advisories and 
location-specific ARARs will be identified more comprehensively and used to 
help determine the cleanup goals 

• During d~tailed analysis of alternatives, all the ARARs and advisories for each 
alternative will be examined to determine what fs 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 
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• For state ARARs, the state has not consistently applied (or demonstrated the 
intention to consistently apply) the requirements in similar circumstances 

• For CERCLA-financed actions under Section 104, compliance with the ARAR 
will not provide a balance between the need for protecting public health, welfare, 
and the environment at the facility, and the need for fund money to respond to 
other sites (this waiver is not applicable at the Hanford Site) 

Once investigations have been completed and final remedies have been selected, the 
ARARs that must be met will be formally identified in the Record of Decision (ROD). 
Compliance with those ARARs specified in the ROD will be achieved through the remedial 
action. The ARARs may need to be reevaluated if unanticipated circumstances are 
encountered during remediation which prevent the ability to satisfy the identified ARARs. 
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Table 6-1. Potential Contaminant-Specific ARARs and TBCs for Preliminary 
Inorganic and Organic Contaminants of Concern. 

RCRA 
TCLP 

Designation 
Limits 

in 
mg/L 

INORGANIC CHEMICALS 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 

Chromium 
Copper 
Cyanide (total) 
Fluoride 

Iron 
Lead 
Manganese 

Mercury 

Nickel 
Nitrite 
Silver 
Vanadium 

Zinc 

5 .0 
100 

1.0 

5.0 

5.0 

0.2 

5.0 

ORGANIC CHEMICALS 
Acetone 

Chloroform 
Hydrazine 
Methylene 
chlonde 
Toluene 

6.0 

RCRA 
Land Ban Limits 
Nonwastewater 

ccw 
CCWE in in 

mg/L mg/kg 

5.0 
100 

1.0 

5.0 

5.0 

0.20 
(low-level) 

5.0 

0.5g 

0.96 

0 .33 

590 

160 

5.6 

0.33 

28 

ASIL = 
CCWE = 
ccw = 
MTCA = 

Acceptable Source Impact Level 
Constituent Concentration in Waste Extract 
Constituent Concentration in Waste 
Washington State Model Toxics Control 
Act 

RCRA = Federal Resource Conservation and 
Recovery Act 

TCLP = Toxic Characteristic Leaching Procedure 
WCAA = Washington State Clean Air Act 

a/ Cadmium and compounds 
b/ as V205 
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MTCA 
Method A 
Cleanup 
Levels 

Industrial 
Soil 

WCAA 
Toxic Air 
Pollutants 

ASIL 

RCRA Corrective 
Action Levels 
(Proposed) (1) 

in 
mg/kg 

200 

10 

500 

1,000 

1.0 

0.5 

40.6 

1D 
u2.lm3 

Ai . 
u.2./:J 

.00023b/ 0.00007 

1.7* 0.4 
.00042** .0004 

*** 
.000568 /b/ 0.0006 
.000083b1 0.00009 

3.381 

16.7 
8.3a/ 

2.7 
0.2 
16.7 
0.381 

3.381 

0.03 
0 .2b/ 

0 .03 

5,927.481 

0.043b/ 0 .04 

0.0002 
2.0 0 .3 

1 248 .8 7.000 

mg/L = milligrams per liter 
mg/k§ = milligrams per kilogram 
µglm = micrograms per cubic meter 

Soil in 
mg/kg 

80 
4,000 

.02 

40 
40 

2,000 

20 

2,000 

200 

8,000 

100 
0.2 
90 

20 000 

(1) RCRA Corrective Action Levels are 
only proposed at this time ( 40 CFR 
Part 264 Subpart S) , so are not ARARs 
yet; they are "To Be Considered." 

* Soluble compounds Ba 
** Beryllium and compounds 
*** Borontrifluoride - 10.0 
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Location 

GEOLOGICAL: 

Within 154 m (500 ft) of a fault 
displaced in Holocene time. 

Holocene faults and subsidence 
areas. 

Unstable slopes. 

100-year floodplains. 

Salt dome and salt bed formations , 
underground mines, and caves. 

SURFACE WATER: 

Wetlands. 
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Table 6-2. Potential Location-Specific ARARs. 

Requirement 

New treatment, storage or disposal of 
hazardous waste prohibited. 

New solid waste disposal facilities 
prohibited over faults with displacement in 
Holocene time, and in subsidence areas. 

New solid waste disposal areas prohibited 
from hills with unstable slopes. 

Solid and hazardous waste disposal facilities 
must be designed , built, operated, and 
maintained to prevent washout. 

Avoid adverse effects, minimize potential 
harm, restore/preserve natural and 
beneficial values in floodplains. 

Placement of non-containerized or bulk 
liquid hazardous wastes is prohibited. 

New hazardous waste disposal facilities 
prohibited in wetlands. 

New solid waste disposal facilities 
prohibited within 61 m (200 ft) of surface 
water (stream, lake, pond, river, salt water 
body). 

New solid waste disposal facilities 
prohibited in wetlands (swamps, marshes, 
bogs, estuaries, and simi lar areas). 

Prerequisite 

Hazardous waste management near 
Holocene fault. 

New solid waste management activities 
near Holocene fault. 

New solid waste disposal on an 
unstable slope. 

Solid or hazardous waste disposal in a 
100-year floodplain. 

Actions occurring in a floodplain. 

Hazardous waste placement in salt 
dome, salt bed, mine, or cave. 

Hazardous waste management within 
154 m (500 ft) of wetland (one-quarter 
mile for land-based facilities). 

Solid waste disposal within 61 m (200 
ft) of surface water. 

Solid waste disposal in a wetland 
(swamp, marsh, bog, estuary, etc.). 

Page 1 of 6 

Citation 

40 CFR 264.18; 
WAC 173-303-282 

WAC 173-304-130 

WAC 173-304-130 

40 CFR 264.18; 
WAC 173-303-282; 
WAC 173-304-460 

40 CFR Part 6 
Subpart A; 16 USC 
661~; 
40 CFR 6.302 

40 CFR 264.18 

WAC 173-303-282 

WAC 173-304-130 

WAC 173-304-130 



Location 

Shorelines. 

Rivers and streams. 

Water code and water rights. 

GROUNDWATER: 

Water code and water rights. 

Sole source aquifer. 
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Table 6-2. Potential Location-Specific ARARs. 

Requirement 

Discharge of dredged or fill materials into 
wetlands prohibited without a permit. 

Minimize potential harm, avoid adverse 
effects, preserve and enhance wetlands. 

Actions prohibited within 61 m (200 ft) of 
shorelines of statewide significance unless 
permitted. 

A void diversion, channeling or other actions 
that modify streams or rivers, or adversely 
affect fish or wildlife habitats and water 
resources. 

Specifies conditions for extracting surface 
water for non-domestic uses. In essence, 
the laws provide that water extraction must 
be consistent with beneficial uses of the 
resource and must not be wasteful. 

Prerequisite 

Discharges to wetlands and navigable 
waters. 

Construction or management of 
property in wetlands. 

Actions near shorelines. 

Actions modifying a stream or river 
and affecting fish or wildlife. 

Extracting surface water. 

Specifies conditions for extracting Extracting groundwater. 
groundwater for non-domestic uses. In 
essence, the laws provide that water 
extraction must be consistent with beneficial 
uses of the resource and must not be 
wasteful. 

New solid and hazardous waste land 
disposal facilities prohibited over a sole 
source aquifer. 

Disposal over a sole source aquifer. 
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Citation 

40 CFR Part 230; 
33 CFR Parts 303, 
and 320 to 330 

40 CFR Part 6 
Appendix A 

Chapter 90.58 RCW; 
Chapter 173-14 WAC. 

40 CFR 6.302 

Chapter 90.03 RCW 

Chapter 90.14 RCW 

WAC 173-303-282; 
WAC 173-304-130 
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Table 6-2. Potential Location-Specific ARARs. Page 3 of 6 

Location Requirement Prerequisite Citation 

Uppermost aquifer. Bottom of lowest liner of new solid waste New solid waste disposal. WAC 173-304-130 
disposal facility must be at least 3 m (10 ft) 
above seasonal high water in uppermost 
aquifer (5 ft) if hydraulic gradient controls 
installed). 

Protects the upper aqui fers and upper Activities within an aquifer. Chapter 173-154 
aquifer zones to avoid depletions, excessive WAC 
water level declines, or reductions in water 
quality. State regulations for upper aquifer 
zones are applicable to remedial alternatives 
that involve treating groundwater or 
presenting risks of groundwater 

ti contamination. 
0 

°' Requires that Ecology review and approve New treatment facilities discharging to Chapter 173-240 ti t!! 
>-3 plans for waste water treatment facilities the groundwater. WAC ~ ~ I 
N that discharge to groundwater. 

I 
(") tx, \0 

N 
I 

Aquifer Protection Areas. Activities restricted within designated Activities within an Aquifer Protection Chapter 36.36 RCW. ~ 
Aquifer Protection Areas. Area. 

Groundwater Management Areas. Activities restricted with in Ground Water Activities within a Groundwater Chapter 90.44 RCW; 
Management Areas. Management Area. Chapter 173-100 

WAC 

DRINKING WATER SUPPLY: 

Drinking water supply well. New solid waste disposal areas prohibited New solid waste disposal within 305 m WAC 173-304-130 
within 305 m (1 ,000) feet upgradient, or 90 (1 ,000 feet) of drinking water supply 
days travel time, of drinking water supply well. 
well. 

Watershed. New solid waste disposal areas prohibited New solid waste disposal in a public WAC 173-304-130 
within a watershed used by a public water watershed. 
supply system for municipal drinking water. 
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Table 6-2. Potential Location-Specific ARARs. Page 4 of 6 

Location Requirement Prerequisite Citation 

Am: 

Attainment areas. Defines emissions standards and design and Activities in an attainment area. Chapter 173-434 
operation of solid waste incinerator WAC 
facilities. 

Defines when certification of operators is Activities in an attainment area. Chapter 173-300 
necessary at incinerators and landfills. WAC 

Non-attainment areas. Restrictions on air emissions in areas Activities in a designated non- Chapter 70.94 RCW; 
designated as non-attainment areas under attainment area. Chapters 173-400 and 
state and federal air quality programs. 173-403 WAC. 

SENSITIVE ENVIRONMENTS: 
t:1 

Endangered/threatened species New solid waste disposal prohibited from New solid waste disposal in critical WAC 173-304-130 0 

°' habitats. areas designated by US Fish and Wildlife habitats. 16 U.S.C. 742 t:1 tr! 
o-3 Service as critical habitats for endangered/ 16 u.s.c. 2901 ~ ~ I 
N threatened species. 50 C.F.R. 17 0.. t:c \0 

N 
I 

Actions within critical habitats must Activities where endangered or 50 CFR Parts 200 and ~ 
conserve endangered/threatened species. threatened species exist. 402. 

Parks. No new solid waste disposal areas within New solid waste disposal near WAC 173-304-130 
305 m (1,000 feet) of state or national park. state/national park. 

Restrictions on activities in areas that are Activities in state parks or Chapter 43.51 RCW; 
designated state parks, or recreation/ recreation/conservation areas. Chapter 352.32 WAC 
conservation areas. 

Wilderness areas. Actions within designated wilderness areas Activities within designated wilderness 16 USC 1131 ~; 
must ensure area is preserved and not areas. 50CFR35.1 ~ 
impaired. 

Wildlife refuge. Restrictions on actions in areas that are part Activities within designated wildlife 16 USC 668dd ~; 
of the National Wildlife Refuge System. refuges. 50 CFR Part 27 
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Table 6-2. Potential Location-Specific ARARs. 

l..ocation 

Natural areas preserves. 

Wild, scenic, or recreational rivers. 

Columbia River Gorge 

Requirement 

Activities restricted in areas designated as 
having special habitat value (Natural 
Heritage Resources) . 

Avoid actions that would have adverse 
effects on designated wild, scenic, or 
recreational rivers: 

Restrictions on activities that could affect 
resources in the Columbia River Gorge. 

UNIQUE LANDS AND PROPERTIES: 

Natural resource conservation areas. 

Forest lands. 

Public lands. 

Scenic vistas. 

Historic areas. 

WHC(PUREX-4)/9-22-92/03381 T 

Restrictions on activities within designated 
Conservation Areas. 

Activities restricted within state forest lands 
to minimize fire hazards and other adverse 
impacts. 

Restrictions on activities in state and federal 
forest lands. 

Activities on public lands are restricted, 
regulated, or proscribed. 

Restrictions on activities that can occur in 
designated scenic areas. 

Actions must be taken to preserve and 
recover significant artifacts, preserve 
historic and archaeologic properties and 
resources, and minimize harm to national 
landmarks. 

Prerequisite 

Activities within identified Natural Area 
Preserves. 

Activities near wild, scenic, and 
recreational rivers. 

Activities within the Columbia River 
Gorge. 

Activities within designated 
Conservation Areas. 

Activities within state forest lands. 

Activities within state and federal forest 
lands. 

Activities on state-owned lands 

Activities in designated scenic vista 
areas. 

Activities that could affect historic or 
archaeologic sites or artifacts. 

Page 5 of 6 

Citation 

Chapter 79.70 RCW; 
Chapter 332-650 
WAC 

16 USC 1271 ~; 
40 CFR 6.302; 
Chapter 79.72 RCW 

Chapter 43.97 RCW 

Chapter 79.71 RCW 

Chapter 76.04 RCW; 
Chapter 332-24 WAC 

16 USC 1601; 
Chapter 76.09 RCW 

Chapter 79.01 RCW 

Chapter 47 .42 RCW 
16 u.s.c. 461 

16 UST 469, 470 ~ 
~; 
36 CFR Parts 65 and 
800; 
Chapters 27.34, 
27.53, and 27.58 
RCW. 



Location 

LAND USE: 

Neighboring properties. 

Proximity to airports. 
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Table 6-2. Potential Location-Specific ARARs. Page 6 of 6 

Requirement 

No new solid waste disposal areas within 
30.5 m (100 feet) of the facility ' s property 
line. 

No new solid waste disposal areas within 76 
m (250 feet) of property line of residential 
zone properties. 

Disposal of garbage that could attract birds 
prohibited within 3,050 m (10,000 ft) 
(turbojet aircraft)/1 ,524 m (5,000 ft) 
(piston-type aircraft) of airport runways. 

Prerequisite Citation 

New solid waste disposal within 30.5 m WAC 173-304-130 
(100 feet) of facility property line. 

New solid waste disposal within 76 m 
(250 feet) of property line of residential 
property. 

Garbage disposal near airport. 

WAC 173-304-130 

WAC 173-304-130 



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 

DOE/RL-92-04 

Draft B 

7.0 PRELIMINARY REMEDIAL ACTION TECHNOLOGIES 

Previous sections identified contaminants of concern at the PUREX 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 potential ARARs. The overall objective of this 
section is to identify viable and innovative remedial action alternatives for media of concern 
at the PUREX 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, iJ:nplementability, 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 PUREX 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 PUREX 
Plant Aggregate Area waste management units, 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 (FFS). The 
Hanford Site Past-Practice Strategy (DOE/RL 1992a) is used to focus the range of remedial 
action alternatives that will be evaluated in focused studies. In general, the Hanford Site 
Past-Practice Strategy remedial investigation (Rl)/Feasibility Study (FS) and the Resource 
Conservation and Recovery Act (RCRA) Facility Investigation (RFI)/Corrective Measures 
Studies (CMS) are defined as the combination of interim remedial measures (IRMs), limited 
field investigations (LFls) 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 
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1 may include field data needs and treatability tests of selected technologies. Additional data 
2 will be developed for most waste management units or waste groups during future data 
3 gathering activities (e.g., LFis, characterization supporting IRMs, or treatability studies). 
4 These data may be used to refine and supplement the RAOs and proposed alternatives 
5 identified in this initial study. Data needs are defined in Section 8.0. Alternatives involving 
6 technologies that are not well-demonstrated under the conditions of interest are identified in 
7 Sections 7.3 and 7.5. These technologies may require bench-scale and pilot-scale treatability 
8 studies. The intent is to conduct treatability studies for promising technologies early in the 
9 RI/FS process. Conclusions regarding the feasibility of some individual technologies may 
10 change after new data become available. 
11 
12 The bias-for-action philosophy of addressing contamination at the Hanford Site requires 
13 an expedited process for implementing remedial actions. Implementation of general response 
14 actions may be accomplished using an observational approach in which the implementation is 

redirected as information is obtained. This observational approach is an iterative process of 
16 data acquisition and refinement of the conceptual model. Data needs are determined by the 
1 'f' model, and data collected to fulfill these needs are used as additional input to the model. 
l Use of the observational approach while conducting response actions in the 200 Areas will 
19 allow integrating these actions with longer range objectives of final remediation of similar 
2o' areas and the entire 200 Areas. Site characterization and remediation data will be collected 
2J: concurrently with the use of LFis, IRMs, and treatability testing. The knowledge gained 
22 through these different activities will be applied to similar areas. The overall goal of this 
23" · approach is convergence on an appropriate_response action as early as possible while 
24 continuing to obtain valuable characterizitiori 1nfonnation during remediation phases. 
25 
26 
2 7.1 PRELIMINARY REMEDIAL ACTION OBJECTIVES 
28 
29"° The RAOs are remediation goals for protection of human health and the environment 
30 that specify the contaminants and media of concern, exposure pathways, and allowable 
31 contaminant levels. The RAOs discussed in this section are considered to be preliminary and 
32 may change or be refmed as new data are acquired and evaluated. 
33 
34 The fundamental objective of the corrective action process at the PUREX Plant 
35 Aggregate Area is to protect environmental resources and/or human receptors from the 
36 potential threats that may exist because of known or suspected contamination. Specific 
37 interim and final RAOs will depend in part on current and reasonable potential future land 
38 use in the PUREX Plant Aggregate Area and the 200 East Area. The RAOs also take into 
39 account the preference under the Comprehensive Environmental Response, Compensation, 
40 and Liability Act (CERCLA) for permanent isolation and permanent or significant reduction 
41 of volume, toxicity, or mobility of hazardous substances. 
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To focus remedial actions with a bias for action through implementing IRMs, 
preliminary RAOs are identified for the 200 East Area and PUREX Plant Aggregate Area. 
The overall objective for the 200 East Area is as follows: 

Reduce the risk of harmful effects to the environment and human users of the area by 
isolating and 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 Areas). 

The RAOs are further developed in Table 7-1 for media of concern and applicable 
exposure pathways (see Sections 4.1 and 4.2) for the PUREX Plant Aggregate Area. The 
media of concern for the PUREX Plant Aggregate Area include the following: 

• Radionuclide-contaminated and chemically contaminated soils that could result in 
direct exposure or inhalation of vapors or particles 

• Contamit)ated 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 directly or could 
degrade the integrity of other controls, such as caps thereby mobilizing 
contaminants. 

Waste materials currently stored in single-shell tanks that contribute or may contribute 
contaminants to environmental media will not be addressed by this aggregate area 
management study (AAMS) program but rather by the Single-Shell Tank Closure Program. 
In addition, groundwater as an exposure medium is not addressed in this source Aggregate 
Area Management Study Report (AAMSR). 

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 PUREX Plant Aggregate Area, and 
are presented in Table 7-2. The following are the general response actions .for the PUREX 
Plant Aggregate Area followed by a brief description: 

• No action (applicable to specific facilities) 
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• 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 (NEPA) and National Contingency Plan (NCP) [40 CFR 300.68 
(t)(l)(v)] to provide a baseline for comparison with other response actions. The no action 
alternative may be appropriate for some facilities and sources of contamination if risk 
assessments determine acceptable natural resource or human health risks posed by those 
sources or facilities and no exceedances of contaminant-specific ARARs occur. 

Institutional controls involve the use of physical barriers or access restrictions to reduce 
or eliminate public exposure to contamination. Many access and land use restrictions are 
currently in place at the Hanford Site and will remain in place during implementation of 
IRMs. Because the 200 Areas are already committed to waste management for the 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 
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. 

The alternatives for disposal of the excavated waste would depend on the volume of 
soil and the nature of the contaminants: 

• Soil that contained low levels of radionuclides but no hazardous chemical waste 
could be disposed of into existing disposal sites at Hanford, or it could be shipped 
to licensed offsite disposal sites. 
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• Soil that contained chemical contaminants but no radionuclides could be disposed 
of at existing offsite RCRA-approved landfills, or disposed of onsite in a Hanford 
RCRA-approved landfill. 

• Soil that was designated as "mixed waste" with both low-level radionuclides and 
hazardous chemical contaminants would have to be disposed of at Hanford. 

• There are currently no facilities at the Hanford Site or off site for permanent 
disposal of transuranic (TRU) waste. If such soil was excavated, it would have 
to be temporarily stored at Hanford until a geologic repository disposal site was 
licensed and constructed or another disposal option is identified. 

One potential problem with off-site disposal 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 treatme~t involves the use of biological, thermal, physical, or chemical 
technologies. Typical treatment options include biological land farming, thermal processing, 
soil washing, and fixation/solidification/stabilization. As described in Section 7.3, some of 
the technologies that have been used as industrial sites may not be feasible at the Hanford 
Site. Some treatment technologies must be pilot tested before they could be implemented. 
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. Vertical 
barriers can also be used to minimize lateral migration and to prevent biota from penetrating 
into contaminated areas. Containment also provides a radiation exposure barrier and a 
barrier to direct exposure. In addition, these barriers provide long-term stability with 
relatively low maintenance requirements. Containment actions may be appropriate for either 
interim or final remedial actions. 

In situ waste treatment includes thermal, chemical, physical, and biological technology 
types, of which there are several specific process options including in situ vitrification, in 
situ grouting or stabilization, soil flushing, and in situ biotreatment. The distinguishing 
feature of in situ treatment technologies is the ability to attain RAOs without removing the 
wastes. · The final waste form generally remains in place. This feature is advantageous when 
exposure during excavation would be significant or when excavation is technically 
impractical. In situ treatment can be difficult because the process conditions may not be 
easily controlled. 

WHC(PUREX-4)/9-25-92/03382A 

7-5 



DOE/RL-92-04 

Draft B 

l In the next section, specific process options within these technology groups are 
2 evaluated. 
3 
4 
5 7.3 TECBNOWGY SCREENING 
6 
7 In this section, potentially applicable technology types and process options are 
8 identified. These process options are then screened using effectiveness, implementability, 
9 and relative cost as criteria to eliminate those process options that would not be feasible at 
10 the site. The remaining applicable processes are then grouped into remedial alternatives in 
11 Section 7.4. 
12 
l The effectiveness criteria focuses on: (1) the potential effectiveness of process options 
l in handling the areas or volumes of media and meeting the RAOs; (2) the potential impacts 
1 to human health and the environment during the construction and implementation phase; and 
l (3) how proven and reliable the process is with respect to the contaminants and conditions at 
1 the site. This criteria also concentrates on the ability of a process option to treat a 
18- contaminant type (organics, _inorganics, metals, radionuclides, etc.) rather than a specific 
l contaminant (nitrate, cyanide, chromium, plutonium, etc.). 
2 • 

21 The implementability criteria places greater emphasis on the institutional aspects of 
2 implementability, such as the ability to obtain necessary permits for off site actions, the 
23 availability of treatment, storage, and disposal services, and the availability of necessary 
2 equipment and skilled workers to implement the technology. It also focuses on the process 
2i. option's developmental status, whether it is an experimental or established technology. 
26 
2 The relative cost criterion is an estimate of the overall cost of a process, including 
2 capital and operating costs. At this stage in the process, the cost analysis is made on the 
29 basis of engineering judgement, and each process is evaluated as to whether the costs are 
30 high, medium, or low relative to other process options. 
31 
32 A process option is rated effective if it can handle the amount of area or media 
33 required, if it does not impact human health or the environment during the construction and 
34 implementation phases, and if it is a proven or reliable process with respect to the 
35 contaminants and conditions at the site. Also a process option is considered more effective if 
36 it treats a wide range of contaminants rather than a specific contaminant. An example of a 
37 very effective process option would be vitrification because it treats inorganics, metals, and 
38 radionuclides. On the other hand, chemical reduction may only treat chromium (VI), making 
39 it a less useful option. 
40 
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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 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 ALTERNATIVES 

This section develops and describes several remedial alternatives considered applicable 
to disposal sites that contain hazardous chemicals, radionuclides, and volatile and 
semivolatile organic compounds (VOCs). These alternatives are not intended as 
recommended actions for any individual units, but are intended only to provide potential 
options applicable to most units where multiple contaminants are present. Selection of actual 
remedial alternatives that should be applied to the individual units would be partly based 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 (DOB'RL 1992a) 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 
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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 management units, while other technologies are in the developmental stages. The EPA 
guidance (EPA 1988b) on FSs 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, above~ground treatment, and disposal 

• Containment 

• In situ treatment. 

The alternatives are intended to treat all or a · major component of the PUREX Plant 
Aggregate Area contaminated waste management units or unplanned releases. Consistent 
with the development of RAOs and technologies, alternatives were developed based on 
treating classes of compounds (radionuclides, heavy metals, inorganics, and organics) rather 
than specific contaminants. At a minimum, the alternative must be a complete package. For 
example, disposal of radionuclide-contaminated soil must be combined with excavation and 
backfilling of the excavated unit. 

One important factor in the development of the preliminary remedial action alternatives 
is the fact that radionuclides, heavy metals, and some inorganic compounds cannot be 
destroyed. Rather, these compounds must be physically immobilized, contained, isolated, or 
chemically converted to less mobile forms to satisfy RAOs. Organic compounds can be 
destroyed, but may represent a smaller portion of the overall contamination at the PUREX 
Plant Aggregate Area. Both no action and institutional control options are required to be 
considered as part of the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) RI/FS guidance. The purpose of including both of these 
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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 TRU contaminated soils. Finally, three in situ alternatives were 
identified. One deals with vapor extraction for voes, 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 FSs. The remedial action alternatives are summarized as 
follows: 

• No action 

• Institutio9al controls 

• Engineered multimedia cover with or without vertical barriers (containment); 
Feasible vertical barriers include slurry walls and grout curtains 

• In situ grouting or stabilization of soil (in situ treatment) 

• Excavation, above-ground treatment, and disposal of soil (removal, treatment and 
disposal); Feasible technologies for organic compounds include thermal 
processing and stabilization; Feasible technologies for radionuclides include soil 
washing, vitrification, and stabilization 

• 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). 

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 may effectively contain radionuclides, heavy metals, inorganic 
compounds, and organic compounds simultaneously. It satisfies the RAO of protecting 
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human health and the environment from direct exposures from contaminated soil, 
bio-mobilization, and airborne contaminants. In situ soil vapor extraction is more specific 
than the other alternatives, but it addresses a contaminant class (VOCs) that is not readily 
treated using the other options, such as in situ stabilization. It is possible that some waste 
management units may require a combination of the identified alternatives to completely 
address all contaminants. 

The use of contaminant-specific remedial technologies was avoided because there 
appear to be few, if any, waste management units where a single contaminant has been 
identified. It is possible to construct alternatives that include several contaminant-specific 
technologies, but the number of combinations of technologies would result in an 
unmanageable number of alternatives. Moreover, the possible presence of unidentified 
contaminants may render specific alternatives unusable. Alternatives may be refined as more 
contamination data are acquired. For now, the alternatives will be directed at remediating 
the major classes of compounds (radionuclides, heavy metals, inorganics, and organics). 

In all alternatives except the no-action alternative, it is assumed that monitoring and 
institutional controls are required, although they may be temporary. These features are not 
explicitly mentioned, and details are purposely omitted until a more detailed evaluation may 
be performed in subsequent studies. Also, treatability studies may accompany many of the 
alternative 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 with 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 fine-grained soil, gravel, sand, asphalt, top soil, and/or goo-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 (FFS) which may be 
supported by treatability studies and performance testing. The barrier would be designed to 
minimize infiltration of surface water and to minimize biological intrusion (e.g., deep-rooting 
plants and burrowing animals). The covered area may be fenced, and warning signs may be 
posted. 
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Alternative 1 would provide a permanent cover over the affected area. The cover 
would accomplish the following: minimize 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 contamination and reduce the volatilization of 
voes and tritium to the atmosphere. If vertical barriers are included, they would limit the 
amount of lateral migration of contaminants. 

This alternative would not reduce the volume or toxicity of the contaminants, and 
periodic inspections, maintenance, and monitoring would be required for an indefinite period. 

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, 
radionuclides and/or voes from the affected soil. This technology has not been proven to 
be effective for voes, so it is not recommended as the sole remedial action for voe 
affected areas. Grouting may also be used to fill voids, such as in cribs, thereby reducing 
subsidence. Another variation of this alternative would be to stabilize the soil using in situ 
mixing of soil with stabilizing compounds such as pozzolanics or fly ash. 

There ~ two common methods of in situ grout injection that have been used at 
industrial sites. In the first method (shown on Figure 7-3), grout injection wells are installed 
at prescribed lateral spacing (based on pilot tests) and screened through the affected vertical 
zones. Specially formulated grout is then injected at high pressure, to provide overlapping 
zones of influence, and allowed to cure. This first method can theoretically be used to 
stabilize soil deep below the ground surface. In the second method, a patented large 
diameter auger/mixer is used to mechanically agitate and blend grout mixtures that are 
injected into the soil through ports in the auger. This method has commonly been used to 
grout large areas of soil down to a depth of about 4.6 m (15 ft). 

Alternative 2 would provide a combination of immobilization and containment of heavy 
metal, radionuclide, and inorganic, and semivolatile organic 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 voes. 

In situ grouting has been demonstrated to be effective for stabilization of metals and 
semivolatile organic compounds at several eEReLA sites. However, this is considered to be 
a developing technology and has not yet been fully proven. Therefore, it is expected that 
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1 treatability tests would be required. Because this alternative would not remove the 
2 contaminants from the soil, it is likely that institutional controls might also be required. 
3 
4 
5 7.4.4 Alternative 3--Excavation, Soil Treatment, and Disposal 
6 
7 Under Alternative 3, radioactive and hazardous soil would be excavated using 
8 conventional techniques, with special precautions to minimize fugitive dust generation. 
9 Depending on the configuration of the area to be excavated, shoring might be required to 
10 comply with safety requirements and to reduce the quantity of excavated soil. The excavated 
11 soil would be treated above ground. Several treatment options could be selected from the 
12 physical, chemical, and thermal treatment process options screened in Section 7.3. For 
13 example, thermal desorption with off-gas treatment could be used if organic compounds are 
14 present; soil washing could be used to remove contaminated silts and sands or specific 
lS- compounds; and stabilization could be used to immobilize radionuclides and heavy metals. 
1 The specific treatment method would depend on site-specific conditions. Treatability tests 
17 wold be performed to determine the specific soil treatment protocols methodology. The 
18 treated soil would be backfiJled into the original excavation or landfilled. Soil treatment 
1 J by-products may require additional processing or treatment. Figure 7-4 shows a schematic 
20 diagram of this alternative. 
21 
2 Alternative 3 W(?Uld be effective in treating a full range of contamination, depending on 
2J the type of treatment processes selected. Attainment of soil RAOs would depend on th~ 
24 depth to which the soil was excavated. If near surface soil was treated, airborne - --·-·-· 
2S- contamination, direct exposure to contaminated soil, and bio-mobilization of contamination 
2 would be minimized. Because of practical limits on deep excavation, deep contamination 
21 may not be removed and would be subject to migration into groundwater. Alternative 3 
2 could be used in conjunction with Alternative 1 (multimedia cap) to reduce this possibility. 
29 
30 A combination of laboratory treatability tests and pilot-scale field tests might be 
31 required to develop the optimum methods for above-ground treatment of the excavated soil. 
32 The specification of the required treatability test would depend on the nature of the 
33 contaminants at each of the remediation sites. 
34 
35 
36 7.4.5 Alternative 4--In Situ Vitrification of Soil 
37 
38 In this alternative, the contaminated soil in a subject site would be immobilized by in 
39 situ vitrification. Treatability tests would be performed initially to determine the unit-specific 
40 operating conditions. Figure 7-5 shows a schematic diagram of the alternative. Import fill 
41 would initially be placed over the affected area to reduce exposures to the remediation 
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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 radionuclides, heavy metals, and 
inorganic contamination and may also destroy organic contaminants. This would reduce the 
potential for exposures by leaching to groundwater, windblown dust and direct dermal 
contact. However, this alternative would not reduce the mass or toxicity of the radionuclides 
present onsite. Also, in situ vitrification may be limited to depths of less than about 30 m 
(100 ft) , which may not be adequate to immobilize deep contamination. 

ff organic compounds are present in the affected area, they could migrate laterally and 
vertically during the vitrification process, as a result of the soil heating process. Therefore, 
this technology must include provisions for collecting and treating organic vapors. This 
could be done using _a combination of soil venting wells and an above-ground capture hood. 

It should be noted that the in situ vitrification is a relatively new technology which is 
experiencing some II growing pains, 11 and has not yet been used for a large-scale cleanup at an 
industrial site. Therefore, using this technology at the Hanford Site will likely require 
extensive pilot. testing. · 

7.4.6 Alternative 5--Excavation, Above-Ground Treatment, and Geologic Disposal of 
Soil with TRU Radionuclides 

Some of the waste management units in the PUREX Plant Aggregate Area may contain 
isolated zones where the concentrations of TRU radionuclides exceed lOOnCi/g. For 
Alternative 5, the soil from those isolated zones would be excavated, stabilized or treated, 
and shipped to an offsite geologic disposal site. Such a disposal facility has not yet been 
licensed, so interim storage of the stabilized soil may be required until the facility is 
constructed. 

Figure 7-6 shows a schematic diagram of Alternative 5. Depending on the 
configuration of the affected area, shoring may be required during excavation to comply with 
worker safety regulations and to minimize the amount of excavated soil. Special excavation 
procedures would have to be used to minimize fugitive dust. The excavated soil would be 
sorted according to its TRU concentration. Soil with TRU radionuclides exceeding 100 
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1 nCi/ g would be either vitrified or stabilized using and above-ground treatment plant, then 
2 stored until a geologic disposal facility was available. 
3 
4 Some of the excavated soil could contain TRU radionuclides at concentrations less than 
5 100 nCi/g. This would be treated using a combination of the technologies described in 
6 Section 7.3. After the non-TRU soil was treated to achieve appropriate cleanup standards, it 
7 could be backfilled into the original excavation. Alternatively, the non-TRU soil could be 
8 disposed of at an appropriate landfill. Imported fill material would be used to restore the 
9 unit to its original grade. If the residual unexcavated soil or the treated soil used for backfill 
10 contained contaminants at concentrations exceeding the RAOs, then a combination of an 
11 engineered cover and vertical barriers (Alternative 1) might have to be installed at the unit to 
12 prevent direct exposure or groundwater impacts. 
13.o 
14 This alternative would utilize many excavation and treatment technologies that have 
1s-· been only partly demonstrated at industrial sites. Extensive treatability testing would be 
1 required for the TRU-containing soil to develop optimum methods for treating or stabilizing 
17 the TRU radionuclides. Additional treatability studies might be required to support the 
l S- above-ground treatment of t,ie non-TRU soil. 
1 I 
20 For Alternative 5, soil containing TRU radionuclides at concentrations exceeding 100 
21 nCi/g would be excavated, treated, and disposed. Thus, potential exposure to and migration 
22 of TRU-wastes would be minimized. Potential exposure to other contaminants would be 
23 determined by other remedial alternatives implemented. At sites containing TRU and 
2 non-TRU wastes, the· use of Alternative 5 alone may not satisfy all RAOs. 
25--
26 
27 7.4.7 Alternative 6--In Situ Soil Vapor Extraction for Volatile Organic Compounds 
2 
29 Figure 7-7 shows a schematic diagram of a representative soil vapor extraction system. 
30 Soil vapor is vented from wells that are screened in permeable soil zones that contain high 
31 organic vapor concentrations. The vented air would be treated to remove water vapor, the 
32 organic vapor of concern, particulate radionuclides that might be entrained in the air stream, 
33 and volatile radionuclides. Figure 7-7 shows one common combination of offgas treatment 
34 technologies; other technologies can also be used depending on the nature of the vapors that 
35 are extracted. Water vapor must be removed (usually by condensation) to protect the 
36 vacuum pumps. If the condensed water contains organic contamination or radionuclides, 
37 then it would have to be treated and/oi,- disposed of in an appropriate manner. Particulate 
38 radionuclides that were entrained in the air stream can be effectively removed using banks of 
39 conventional High Efficiency Particulate Air (HEPA) filters. The organic vapors would have 
40 to be treated to satisfy best available control technology (BACT) in accordance with air 
41 toxics regulations. If the disposal site is considered a RCRA facility , then the offgas 
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treatment system must also satisfy RCRA emission control standards. Destruction 
efficiencies exceeding 98 % have often been achieved using soil vapor extraction systems at 
industrial sites. The required destruction efficiency will be determined based on applicable 
ARARs. 

A pilot-scale test would probably have to be performed to determine the required 
venting well spacing and the required vacuum pump design. Analysis of the vented gas 
during the pilot test would be done to assess what types of offgas emission controls would be 
required. 

Some of the waste management units at the PUREX Plant Aggregate Area contain 
voes along with other non-volatile contaminants. Alternative 6 utilizes proven technologies 
to remove the volatilized vapors from the vadose zone soil. In situ soil vapor extraction is a 
proven technology for removal of voe from the vadose zone soils although some pilot-scale 
testing may be needed at specific units. Soil vapor extraction 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 VOC through the soil column into the atmosphere, and thereby minimize 
inhalation exposures to the contaminants. In some cases the radionuclides were discharged to 
the waste management units with voes (e.g., MIBK). Removal of the voe by 
implementing soil vapor extraction could reduce the mobility of the radionuclides, and 
thereby redu~ 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 PUREX Plant Aggregate Area units 
that contain voes, the use of soil vapor extraction will not be extensive. 

7.5 PRELIMINARY REMEDIAL ACTION ALTERNATIVES APPLICABLE TO 
WASTE MANAGEMENT UNITS AND UNPLANNED RELEASE SITES . .. 

The purpose of this section is to discuss which preliminary remedial action alternatives 
could be used to remediate each PUREX 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 barrien 
(Alternative 1) could be used on any site where contaminants may be leached or 
mobilized by surface water infiltration or if surface/near-surface contamination 
exists. 
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• In situ grouting or stabilization (Alternative 2) could be used on any waste 
management unit or unplanned release site that contain heavy metals, 
radionuclides, and/or other inorganic compounds. In situ grouting could also be 
effective in filling voids for subsidence control. 

• Excavation and soil treatment (Alternative 3) could be used at most waste 
management units or unplanned release sites that contain radionuclides, heavy 
metals, other inorganics compounds, and/or semi-volatile organic compounds~ 
ilil @m. .. 

• In situ vitrification (Alternative 4) could be used at most waste management unif 
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 

~!-~i!~t~ ~~:~~ :~~~~!ft,~~E~!\!!~!!!~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 organic 
compounds. Such sites are not common in the PUREX Plant Aggregate Area. 
Nonetheless, the 216-A-8 Crib, where butyl phosphate and/or paraffin 
hydrocarbons were disposed, is one site at which soil vapor extraction would be 
an effective remedy. 

Using these eritetie., Table 7 4 was ere&ted showing possiele f)reliminftf)' remedial 
aetion altemftti¥es that eeuld be used to remediate eaeh of the waste management units and 
ttBf)laB:Red release sites. Table 7 4 e,celttdes sites that wi:H he adElI'Cssed ey ether progmms. 
For etifflf>le, single shell tanks ttre e,celttded beeause they wi:H he adElI'Cssed ey the siBgle 
shell tank progmm. Note that a. single altematP.•e may not he suffieient to remediate all 
eontaminatien at a siBgle site. For eK8:ffll'le, soil ¥aper eKtraetion to remo1re organie 
eontamina.nts eould preeede in situ vitrifieatien. Also, d:iffereftt eomeina.tions of teehnolegies 
ttre possiele resides those presented m these f)relimiflftf)' a.ltemati't•es .1m ::::ffit1:::£itll{ 

--~ 
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Each waste management unit or unplanned release site may require just one alternative 
or a combination of many alternatives. Furthermore, similar sites may be remediated 
simultaneously. Also, more specific waste treatment alternatives could be identified and 
evaluated as more information is obtained. 

Technology development studies will be needed for the in situ vitrification processf~ 
and treatability studies will be needed for the in situ grouting or stabilization process, and for 
soil treatment processes to make sure that they will effectively remediate the contaminants. 
Specifically, organic· waste mobility may be a problem for in situ vitrification; grouting 
agents and the resulting reduction of contaminant leachability will need to be determined 
before in-situ grouting can be performed; and appropriate treatment protocols and systems 
will need to be identified before soil washing can be used. Capping, soil vapor extraction, 
and disposal options are all proven ptocesses but may require site-specific performance 
assessment (treatability) studies. 

A~ FFSi,i will be required to evaluate alternative designs for all of the alternatives 
evaluated;··is they relate to the specific waste management unit being remediated. A 
site-by-site economic evaluation is also required before making a decision. This evaluation 
will require site-specific information obtained in LFis and FFSi. 
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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. Page 1 of 2 

Remedial Action Objectives 

Environmental 
Media Human Health Environmental Protection General Response Actions 

Soils/ • Prevent inrstion, inhalation, or direct • Prevent migration of radionuclides and • No Action 
Sediments contact wit solids containing radioactive hazardous 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 191 • 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 
compliance point location. 

Biota • Prevent bio uptake by plants. • Prevent bio-uptake of radioactive 
contaminants. 

• No Action 

• Prevent disturbance of engineered • Institutional Controls/ 
barriers by biota. Monitoring 

• Excavation 

• Disposal 

• Containment 

Air"" • Prevent inhalation of contaminated • Prevent adverse environmental impacts 
airborne particulates and/or volatile on local biota. 
emissions exceeding MTCA and DOE 
limits from soils/sediments. 

• Prevent accidental release from collapse 
of containment structures. 

WHC(PUREX 4)/9-22-92/033 82T 
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Table 7-1. Preliminary Remedial Action Objectives and General Response Actions. Page 2 of 2 

Environmental 
Media 

Buried 
Containers 

Remedial Action Objectives 

Human Health 

• Prevent leakage of liquids from buried 
containers that would cause 1roundwater 
concentrations to exceed M"1 CA 
standards at the compliance point 
location, or which could result in 
volatilization emissions of leaking 
chemicals to the atmosphere. 

Environmental Protection 

• Prevent wind erosion or soil cover 
material that would expose buried 
wastes. 

• Prevent wind erosion of contaminated 
soil that would lead to exposure 
exceeding MTCA or DCGs. 

General Response Actions 

• No Action/Institutional 
Controls/Monitoring 

• Wind Barriers Installed 

• Capping 

• Drum Removal 

• Subsurface Barriers 

Note: a/ No General Response Actions are required for the air because soil remediation will eliminate the air contamination source. 

WHC(PUREX-4)/9-22-92/033 82T 
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Table 7-2. Prel iminarv Remedial Action Technoloe:ies. 

Media 

Soil 

General Response Action 

No Action 

Institutional Controls 

Containment 

Excavation 

Treatment 

WHC(PUREX-4)/9-22-92/03382T 

Technology Type 

No Action 

L·md Use Restrictions 

Access Controls 

Monitoring 

Capping 

Vertical Barriers 

Dust & Vapor Suppression 

Excavation 

Thermal Treatment 

Chemical Treatment 

Physical Treatment 

Process Option 

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/ 
Stabilization 

Containerization 

Page 1 of 3 

Contaminants Treated 

NA 

NA 
NA 

NA 
NA 

l ,M,R,O 

l ,M,R,O 

l ,M,R,O 

l ,M,R,O 

l ,M,R,O 

I,M,R,O 

l ,M,R,O 

0 

0 

l,M,R,O 

M 

1,0 

0 

l ,M,R,O 

0 

I,M,R,O 

I,M,R,O 

IMRO 
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Table 7-2. Preliminarv Remedial Action Technoloeies. Pa!!e 2 of 3 

Media General Response Action Technology Tvoe Process Ontion Contaminants Treated 

Biological Treatment Aerobic (Landfarming) 0 

Anaerobic 0 

Disposal Landfill Disposal On-site Landfill l ,M,R,O 

Off-site Landfill l ,M,O 

Offsite RCRA Landfill l ,M,O 

Geologic Repository Geologic Repository T (l,M,O non-transuranic 
radionuclides if mixed 

with T) 

In Situ Treatment Thermal Treatment Vitrification l,M,R,O 

Thermal Desorption 0 

Chemical Treatment Reduction M,O t, 
Physical Treatment Soil Flushing l,M,R,O 0 

t, [!! 
-.J Vapor Extraction 0 ~ ~ o-3 
' Grouting l,M,R I 

N oj \0 
O' N 

Fixation/Solidi ti cation/ l,M,R,O ' 
Stabilization ~ 

Biological Treatment Aerobic 0 

Anaerobic 0 

Biota No Action No Action No Action NA 

Institutional Controls Lmd Use Restrictions Deed Restrictions NA 

Access Controls Signs/Fences NA 
Entry Control NA 

Monitoring Monitoring NA 
Excavation Excavation Standard Construction I,M,R,O 

Eauipment 

WHC(PUREX-4)/9-22-92/03382T 
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Table 7-2. Prelimina Remedial Action Technolo 1es. 

Media General Res onse Action 

Disposal 

Containment 

I = Other Inorganics contaminants applicability 
M = Heavy Metals contaminants applicability 
R = Radionuclide contaminants applicability 
0 = Organic contaminants applicability 
NA = Not Applicable 
T = TRU Radionuclides Applicability 
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Table 7-3. Screening of Process Options. Page 1 of 8 

Technology Relative 
Type Process Option Description Effectiveness Implementability Cost Conclusions 

SOIL TECHNOLOGIES: 

No Action No Action Do nothing to cleanup the Not effective in reducing Easily implemented, but Low Retained as a 
contamination or reduce the the contamination or might not be acceptable to "baseline" case. 
exposure pathways. exposure pathways. regulatory agencies, local 

governments, and the public. 

Land Use Deed Identify contaminated areas Depends on continued Administrative decision is Low Retained to be used 
Restrictions Restrictions and prohibit certain land implementation. Does not easily implemented. in conjunction with 

uses such as farming. reduce contamination. other process 
options. 

Access Signs/Fences Install a fence and signs Effective if the fence and Easily implemented. Low Retained to be used 
Controls around areas of soi.I 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 t1 
system to prevent people people out of the easily implemented and in conjunction with 0 
from becoming exposed. contaminated areas. readily available. other process t1 t!! 

~ options. a ~ I 

Easily implemented. w Monitoring Monitoring Analyze soil and soil gas Does not reduce the Low Retained to be used I 
~ samples for contaminants contamination, but is very Standard technology. in conjunction with 1:,:1 \0 

N 
and scan with radiation effective in tracking the other process I 

detectors . contaminant levels. options. ~ 
Capping Multimedia Fine soils over synthetic Effective on all types of Easily implemented. Medium Retained because of 

membrane or other layers contaminants, not likely to Restrictions on future land potential 
and covered with soil ; crack. Likely to hold up use will be necessary. effectiveness and 
applied over contaminated over time. implementability. 
areas. 

Vertical Slurry Walls Trench around areas of Effective in blocking Commonly used practice and Medium Retained for shallow 
Barriers contamination is filled wi th lateral movement of all easily implemented with contamination. 

a soil (or cement) bentonite types of soil standard earth moving 
slurry. contamination. May not equipment. May not be 

be effective for deep possible for deep 
contamination. contamination. 

Grout Curtains Pressure injection of grout Effective in blocking Commonly used practice and Medium Retained because of 
in a regular pattern of lateral movement of all easily implementable, but potential 
drilled holes. types of soil depends on soil type. Maybe effectiveness and 

contamination. difficult to ensure continuous implementability. 
wall. 
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Table 7-3. Screening of Process Options. Page 2 of 8 

Technology Relative 
Type Process Option Description Effectiveness Implementability Cost Conclusions 

Cryogenic Walls Circulate refrigerant in Effective in blocking Specialized engineering Medium Rejected because it is 
pipes surrounding the lateral movement of all design required. Requires difficult to 
contaminated site to create types of soil ongoing freezing. implement. 
a frozen curtain with the contamination. 
pore water. 

Dust and Membranes/ Using membranes, sealants, Effective in blocking the Commonly used practice and Low Rejected because of 
Vapor Sealants/ wind breaks, or wetting airborne pathways of all very easy to implement, but limited duration of 
Suppression Wind Breaks/ agents on top of the the soil contaminants, but land restrictions will be integrity and 

Wetting Agents contaminated soil to keep may require regular necessary. protection. 
the contaminants from upkeep. 
becoming airborne. 

Excavation Standard Moving soil around the site Effective in moving and Equipment and workers are Low Retained because of 
Excavating and loading soil onto transporting soil to readily available. potential 
Equipment process system equipment. vehicles for transportation, effectiveness and 

and for grading the implementability. 
t1 surface. 
0 

--.J Thermal Above-ground Convert soil to glassy Effective in destroying Commercial units are High Retained because of t1 ~ --3 Treatment Vitrification materials by application of organics and immobilizing available. Laboratory testing potential ability to g, ~ I 
~ electric current. the inorganics and required to determine immobilize 
O" radionuclides. Off-gas additives, operating radionuclides and ta \0 

treatment for volatiles may conditions, and off gas destroy organics. N 
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 flu idized organic soil contaminants. developed. Mobile units are potential air 
bed, kiln, etc. Some heavy metals will currently available for emissions and 

volatilize. Radionuclides relatively small soil wastewater 
will not be treated. quantities. Off-site treatment generation. 

is available. Air emissions 
and wastewater generation 
should be addressed. 

Thermal Organic volatilization at 150 Effectively destroys the Successfully demonstrated on Medium Retained because of 
Desorption to 400°c (300 to soo°F) by organic soil contaminants. a pilot-scale level. Full-scale potential 

heating contaminated soil Heavy metals less likely to remediation yet to be effectiveness and 
followed by off gas volatilize than in high demonstrated. Pilot testing implementability. 
treatment. temperature treatments. essential. 

Radionuclides will not be 
treated. 
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Table 7-3. Screening of Process Options. Page 3 of 8 

Technology Relative 
Type Process Option Description Effectiveness Implementability Cost Conclusions 

Calcination High temperature Effettive in the Commercially available. High Rejected because of 
decomposition of sol,ids into decomposition of Most often used for limited effectiveness 
separate solid and gaseous inorganics such as concentration and volume on non-liquid or 
components without air hydroxides, carbonates, reduction of liquid or aqueous aqueous wastes. 
contact. nitrates, sulfates, and waste. Off-gas treatment is 

sulfites. Removes organic required. 
components but does not 
combust them because of 
the absence of air. 
Radionuclides will not be 
treated. 

Chemical Chemical Treat soils with a reducing May be effective in Virtually untested on treating Medium Rejected because of 
Treatment Reduction agent to convert treating heavy metal soil soils. Competing reactions limited applicability 

contaminants to a more contaminants. may reduce efficiency. and implementation 
stable or less toxic form . Radioactivity will not be problems. 

reduced. t, 
Hydrolysis Acid- or base-catalyst Very effective on Common industrial process. Medium Rejected because of 0 

t, t!! ...J reaction in water to break compounds generally Use for treatment of soils not limited effectiveness 

~ ~ 
.., 

down contaminants to less classified as reactive. well demonstrated. and unproven on I 
w toxic components. Limited effectiveness on soils. I 
(") t,:, \0 stable compounds. N 

Radioactivity will not be I 

reduced. ~ 
Chemical Detoxify chlorinated Not commonly used on the Difficult to implement. High Rejected because of 
Dechlorination organic chemicals by chlorinated compounds Requires soil washing or limited effectiveness 

reaction with organic that have been identified at solvent extraction before use. and difficult 
reagents. T Plant. implementation. 

Chemical Detoxify chlorinated Not commonly used on the Difficult to implement. High Rejected because of 
Dechlorination organic chemicals chlorinated compounds Requires soil washing or limited effectiveness 

byreaction with organic that have been identified at solvent extraction before use. and difficult 
reagents. Z Plant. implementation. 

Physical Soil Washing Leaching of waste Effectiveness is Treatability tests are Medium Retained because of 
Treatment constituents from contaminant specific. necessary. Well developed potential 

contaminated soil using a Generally more effective technology and commercially effectiveness and 
washing solution. on contaminants that available. implementability. 

partition to the fine soil 
fraction. Radioactivity 
will not be reduced. 
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Table 7-3. Screening of Process Options. Page 4 of 8 

Technology Relative 
Type Process Option Description Effectiveness Implementability Cost Conclusions 

Solvent Contacting a solvent with The selected solvent is Laboratory testing necessary Medium Rejected because the 
Extraction contaminated soils to often just as hazardous as to determine appropriate solvent may lead to 

preferentially dissolve the the contaminants presented solvent and operating further 
contaminants into the in the waste. May lead to conditions. Not fully contamination. 
.;olvent. further contamination . demonstrated for hazardous 

Radioactivity will not be waste applications. 
reduced. 

Physical Separating soil into size Effective as a Most often used as a Low Retained because of 
Separation fractions. concentration process for pretreatment to be combined potential 

all contaminants that with another technology. effectiveness and 
partition to a specific soil Equipment is readily implementability. 
size fraction. available. 

Fixation/ Form low permeability Effective in reducing Stabilization has been Medium Retained because of 
Solidification/ solid matrix by mixing soil inorganic and radionuclide implemented for site potential 
Stabilization with cement, asphalt, or soil contaminant mobility . remediations . T reatability effectiveness and 0 polymeric materials. Effectiveness for organic studies are needed. Volume implementability. 0 stabilization is highly of waste is increased. 

0 t!! .....J dependent on the binding 
>-3 g, ~ I agent. 
v,) 

I 
0. Containerization Enclosing a volume of Effective for difficult to May be implemented for low Low Retained because of t,j I.O 

waste within an inert jacket stabilize, extremely concentration waste. potential N 
I 

or container. hazardous, or reactive Disposal or safe storage of effectiveness and ~ 
waste. Reduces the containers required. implementability. 
mobility of radionculides. Regulatory constraints may 

prevent disposal of containers 
of certain waste types. 

Biological Aerobic Microbial degradation in an Effectiveness is very Various options are Medium Rejected because of 
Treatment (Landfarming) oxygen-rich environment. contaminant- and commercially available to limited applicability 

concentration-specific. produce contaminant and difficult 
Treatment has been degradation. Treatability implementation. 
demonstrated on a variety tests are required to 
of organic compounds. determine site-specific 
Not effective on inorganics conditions. 
or radionuclides . 
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Table 7-3. Screening of Process Options. Page 5 of 8 

Technology Relative 
Type Process Option Description Effectiveness Implementability Cost Conclusions 

Anaerobic Microbial degradation in an Effectiveness is very Various options are Medium Rejected because of 
oxygen deficient contaminant and commercially available to limited applicability 
environment. concentration specific. produce contaminant and difficult 

Treatment has been degradation. Treatability implementation. 
demonstrated on a variety tests are required to 
of organic compounds. determine 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. implementabi!ity. 

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. 0 term way of storing transporting radioactive 0 radionuclides. Probably wastes are hard to get. 
0 t!! -..J unnecessary for ""1 ~ ~ I nonradioactive waste. w 

0 Vitrification Electrodes are inserted into Effective in immobilizing Potentially implementable. High Retained because of 
I 

In Situ t,:, \0 
Thermal the soil and a carbon/glass radionuclides and most Implementability depends on potential ability to N 

I 

Treatment frit is placed between the inorganics. Effectively site configuration, e.g., immobilize i: 
electrodes to act as a starter destroys some organics lateral and vertical extent of radionuclides and 
path for initial melt to lake through pyrolysis. Some contamination. Treatability destroy organics. 
place. volatilization of organics studies required. 

and inorganics may occur. 

Thermal Soil is heated in situ by Effective for removal of Implementable for shallow Medium Rejected 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 
temperatures in the 80 to Ineffective for most radionuclides and inorganics. 
400°C (200 to 750°F) inorganics and Emission treatment and 
range thereby causing radionuclides . treatability studies required. 
desorption of volatile and Contaminants are 
semi-volatile organics from transferred from soil to 
the soil. air. 
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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 t:I 
0 Extraction of wells inducing a pressure organics. Ineffective for proper site conditions. application to volatile 

t:I ~ -...J gradient that causes inorganics and Requires emission treatment organics. 
t--3 volatiles to flow through air radionuclides. Emission for organics and capture ~ ~ I w spaces between soil treatment required. system for radionculides and ....., 

particles to the extraction volatilized metals. t::c \0 
N 

wells. I 

Grouting Involves drilling and Effective in limiting Implementable as barrier and Medium Retained because of ~ 
injection of grout to form migration of leachate, but for filling voids. ability to limit 
barrier or injection to till 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 utiljzing Effective for most organics Difficult to implement. Low Rejected because of 
Biological organic contaminant~ as at proper conditions. Treatability studies and limited applicability 
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 t, 

governments, and the public. 0 
...J Land Use Deed Identify contaminated areas Effective if implementation Administrative decision is Low Retained to be used t, t!! 
~ Restrictions Restrictions and prohibit certain land is continued. Does not easily implemented. in conjunction with ~ ~ I 
<.,..) uses such as agriculture. reduce contamination. other process 

(]Q 
options. t,:l \C) 

N 
Signs/Fences Install a fence and signs Effective if fencing is Easily implemented. Low Retained to be used 

I 
Access ~ 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 coming in contact witJ1 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 

Excavation 

Disposal 

Process Option 

Standard 
Excavating 
Equipment 

Landfill 
Disposal 

Description 

Remove affected biota and 
load it onto process system 
equipment. 

Place contaminated biota in 
an existing landfill . 

WHC(PUREX-4)/9-22-92/03382T 

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 

All I . Alt 5. 
Multimedia Alt 2. Excavation, 

Cover With or In Situ Alt 3 . Alt 4. Treatment, and Alt 6 . 
Without Vertical Grouting or Excavation and In Situ Geologic Disp. of In Situ Soil Vapor 

Waste Management Unit or Unplanned Release Barriers Stabilization Treatment Vitrification TRUSoil Extraction for voe, - •··•• .. . < : .,.,, 
•·••··• . :: \ "'"' . 

216-A-l Crib X X X X X 

216-A-2 Crib X X X X X X 

216-A-3 Crib X X X X X 

216-A-4 Crib X X X X X 

216-A-5 Crib X X X X X 

216-A-6 Crib X X X X X 

216-A-7 Crib X X X X X 

216-A-8 Crib X X X X X X 

216-A-9 Crib X X X X X 

216-A-10 Crib X X X X X 

216-A-21 Crib X X X X X 

216-A-24 Crib X X X X X X 

216-A-27 Crib X X X X X 

216-A-30 Crib X X X X X 

216-A-31 Crib X X X X X 

216-A-32 Crib X X X X X 

216-A-36A Crib X X X X X 

216-A-36B Crib X X X X X 

216-A-37-1 Crib X X X X X 

216-A-37-2 Crib X X X X X 

216-A-38-1 Crib X X X X X 

216-A-41 Crib X X X X X 

216-A-45 Crib X X X X X 

216-A-l l French Drain X X X X X 

216-A-12 French Drain X X X X X 
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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 I . Alt 5. 
Multimedia Alt 2. Excavation, 

Cover With or In Situ Alt 3. Alt 4. Treatment, and Alt 6. 
Without Vertical Grouting or Excavation and In Situ Geologic Disp. of In Situ Soil Vapor 

Waste Management Unit or Unplanned Release Barriers Stabilization Treatment Vitrification TRU Soil Extraction for VOCs 

216-A-13 French Drain X X X X X 

216-A-14 French Drain X X X X X 

216-A-15 French Drain X X X X X 

216-A-22 French Drain X X X X X 

216-A-26 French Drain X X X X X 

216-A-26A French Drain X X X X X 

216-A-28 French Drain X X X X X 

216-A-33 French Drain X X X X X t:, 
216-A-35 French Drain X X X X X 0 

t:, ~ 
....J g, ~ ,.., 

I I 

~ t:t1 I.O 
0- N 

I 

216-A-29 Ditch X X X X X i: 
216-A-34 Ditch X X X X X 

216-A-18 Trench X X X X X 

216-A-19 Trench X X X X X 

216-A-20 Trench X X X X X 

216-A-40 Trench X X X X X 

2607-EA Septic Tanlt/Drain Field X X X 

2607-EC Septic Tanlt/Drain Field X X X 

2607-ED Septic Tank/Drain Field X X X 

2607-EG Septic Tanlt/Drain Field X X X 

2607-EJ Septic Tanlt/Drain Field X X X 

2607-EL Septic Tank/Drain Field X X X 

2607-E6 Septic Tank/Drain Field X X X 
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Table 7-4. Preliminary Remedial Action Alternatives Applicable to Waste Management Units and 

218-E-l Burial Ground 

218-E-8 Burial Ground 

218-E-12A Burial Ground 

218-E-13 Burial Ground 

UN-200-E-10 Unplanned Releaae 

UN-200-E-ll Unplanned Releaae 

UN-200-E-12 Unplanned Releaae 

UN-200-E-13 Unplanned Releaae 

UN-200-E-lS Unplanned Releaae 

UN-200-E-19 Unplanned Releaae 

UN-200-E-20 Unplanned Releaae 

UN-200-E-22 Unplanned Releaae 

UN-200-E-25 Unplanned Releaae 

UN-200-E-26 Unplanned Releaae 

UN-200-E-28 Unplanned Releaae 

UN-200-E-3 l Unplanned Releaae 

UN-200-E-33 Unplanned Releaae 

UN-200-E-3S Unplanned Releaae 

UN-200-E-39 Unplanned Releaae 

WHC(PUREX-4)/9-24-92/03382T .1 

Alt l. 
Multimedia 

Cover With or 
Without Vertical 

Barriers 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Unplanned Release Sites. Page 3 of 4 

Alt 2 . 
In Situ 

Grouting or 
Subilization 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Alt 3. 
Excavation and 

Treatment 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Alt 4 . 
In Situ 

Vitrification 

Alt S. 
Excavation, 

Treatment, and 
Geologic Disp . of 

TRU Soil 

Alt 6. 
In Situ Soil Vapor 

Extraction for VOC1 

t:1 
0 

t:1 t!2 
~ ~ 

I 

t,:1 \0 
N 
I 

i: 
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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 1. Alt S. 
Multimedia Alt 2. Excavation, 

Cover With or In Situ Alt 3. Alt 4. Treatment, and Alt 6. 
Without Vertical Grouting or Excavation and In Situ Geologic Disp . of In Situ Soil Vapor 

Waste Management Unit or Unplanned Release Banicrs Stabilization Treatment Vitrification TRU Soil Extraction for VOC1 

UN-200-E-40 Unplanned Release X X 

UN-200-E-42 Unplanned Release X X X 

UN-200-E-49 Unplanned Release X X X 

UN-200-E-56 Unplanned Release X X X 

UN-200-E-58 Unplanned Release X 

UN-200-E-60 Unplanned Release X 

UN-200-E-62 Unplanned Release X X X . 
UN-200-E-65 Unplanned Release 

. -X X X ; 

UN-200-E-67 Unplanned Release X X 
~ 

UN-200-E-68 Unplanned Release X X X .. 
UN-200-E-72 Unplanned Release X X X 

UN-200-E-88 Unplanned Release X X ,. 
UN-200-E-94 Unplanned Release X X X ' H 

• UN-200-E-96 Unplanned Release X X X .. 
UN-200-E-97 Unplanned Release X X X .~ 
UN-200-E-100 Unplanned Release X X X . 
UN-200-E-114 Unplanned Release X X X 

UN-200-E-l l 7 Unplanned Release X X X X 

UN-200-E-142 Unplanned Release X X 
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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 (DOE'RL 1992a), is designed to focus the 
remedial investigation (Rl)/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" that 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 (FFSs). The data have already been 
described in previous sections (2.0, 3.0, and 4.0). Remediation alternatives are described in 
Section 7.0. · However, data, whether existing or newly acquired, can only be used for these 
purposes if it meets the requirements of data quality as defined by the data quality objective 
(DQO) process developed by the U.S. Environmental Protection Agency (EPA) for use at 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) sites 
(EPA 1987). This section implements the DQO process for this, the scoping phase in the 
PUREX Plant Aggregate Area. 

In the guidance document for DQO development (EPA 1987), the process is described 
as involving three stages which have been used in the organization of the following sections: 

• Stag.e 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) . 

8.1 DECISION TYPES (STAGE 1 OF THE DQO PROCESS) 

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) 
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• The conceptual model into which these data must be incorporated (Section 8.1.4) 

• 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 PUREX Plant AAMS. 

8.1.1 Data Users 

The data users for the PUREX Plant AAMS and subsequent investigations such as 
LFis, RI/FSs, and Resource Conservation and Recovery Act (RCRA) Facility Investigations 
(RFl)/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 
Washington State Department of Ecology (Ecology), EPA, and the Department of 
Energy (DOE). 

Nominally these responsibilities are assigned to the managers of these agencies 
(the Director of Ecology, the Administrator of EPA, and the Secretary of Energy 
for DOE); although the political process requires that more local policy-makers 
(such as the Regional Administrator of EPA and the head of the U.S . Department 
of Energy, Richland Operations Office ·(DOE RL) and, to a great extent, 
technical and policy-assessment · staff of these agencies will have a major say in 
the decisions to be evolved through this process. 

• Unit managers of Westinghouse Hanford and potentially other Hanford Site 
contractors who will be tasked with implementing remedial activities at the 
PUREX 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 (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 PUREX 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 2.3) 

• 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 :East 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 
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to determine the contaminants of concern there and the extent of their distribution in the soils 
beneath each of the waste management units in the PUREX Plant Aggregate Area. There 
was found to be a limited amount of data in this regard. The data reported for the various 
waste management units in the PUREX Plant Aggregate Area (see Section 4.1 and Tables 
4-1, 4-2, and 4-3) have been found to describe: 

• Inventory;}[generally estimated from chemical process data and emphasizing 
radionuclides (Issues 1 and 2). These data are especially limited regarding 
reconstruction of early i.iii.9ii] 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 (ffig@j:1ft.~i& I2607-EL 
Septic Tank) even the location of the facility is not adequately· understood. 

• 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}Il similar to the surface radiological surveys but 
provide even less information-·because with a fixed-point thermoluminescent 
dosimeter (TLD) no spatial distribution is provided. In addition, data are also 
available for some TLDs placed at points not associated with specific waste 
management units. The TLD data ~ do not differentiate radionuclide 
species. 

• Waste, soil, or sediment samplingfffthese include waste sampling in single-shell 
tanks (in the 241-A, 241-AX and 24°1-C Tank Farms), and sediment sampling in 
the 216-A-29 Ditch (Issue 5). The quality of these data is ftJ'f)&reetly geetl, bttt 

eh&Bges~II.Im:::- ::m11::::e1:::11:::- :::- • i:1:::am::::1~1~I:1::rm.m 
at the release sites (e.g., ele&fttlf' &etir1ities) :,ince the time of the sampling 
mflkes:·::··:·=·:·=:··:=m,tiitiUthe data a aiB e&ef8:H · ina licable to determination of the 

There are also seme-sets of data of soil sampling and analysis that were 
conducted for several years on a grid pattern that cannot be assigned to a 
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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 

i~:;:,~unit basis,Il1!:::• .x !::~ Illl:::l :::i-I:lilemil 

Biota sampling~I:[only in the !!ltltliI• ! lil!l!:lli:216-A-29 Ditch. These data 
could assist assessment of biotuptake and transfer pathways from this unit (Issue 
5). 

There are also analytical data for grid-point samples of vegetation which ftgftffl 

i.1tt1i.le~~i1ili11:,iii\iit:!il!Imii::::~ I!liiII 

Biota Sftfflf)li:Bg: oftly m the 216 A 24 Crib. These dftta could assist assessmeet 
of bio uptake e.-nd bio transfer pathways from this uflit (Issue 5). 

Borehole geophysics~Ilthese data, for a number of units which discharged to the 
soil column (cribs, freech· dmies, B:Bd the 216 U 14 Ditch-;.::::lffl:JffitR.) 
and the single-shell tanks, were designed to detect the presence···of.radionuclides 
(by their gamma-ray radiation) in the subsurface and to indicate whether these 
materials are migrating vertically (Issue 5). A list of these surveys that have 
been conducted in the PUREX Plant Aggregate Area is included in the PUREX 
Plant Geologic and Geophysics Data Package for the 200 Aggregate Area 
Management Study prepared for this study (Chamness et al. 1992). TuesemlI@f 
tfl::lii.t.li'-t data are limited by the method's inability to identify specific ············· ······ ·· 

radionuclides and; thus~ to differentiate naturally occurring radioactive materials 
from possible releases . .. Variations in quality control further limit their 
comparability and possible use for estimation of concentrations. 

Besides these historic data, additional borehole geophysical data will be available 
through the Radionuclide Logging System (RLS), being carried out at the time of 
this report and in support of the AAMS process. Like the previous (gross 
gamma) logging conducted at waste management units in the PUREX Plant 
Aggregate Area, the RLS depends on gamma rays and s&-<;annot detect some 
species of radionuclides. However, unlike the gross gamma surveys, the RLS is 
designed to identify individual radionuclide species through their characteristic 
gamma ray photon energy levels. It should thus be able to differentiate naturally
occurring radionuclides from those resulting from releases. It will also (like 
gross gamma logging) determine the vertical extent of the presence of the 
radionuclides. It will be conducted in about ten wells located in the PUREX 
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Plant Aggregate Area and will be available with completion of the AAMS 
process. 

Based on the above summary, the data are considered to be of varying quality. These 
data have not been validated, a process generally required for risk assessment or final 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 method5lllfl~jjJ)Yffl£! ::J1ii~~i JJ1ipJJjfll jjJI JJJJ• !im£ are unable to differentiate 
the various radionuclides that may have been present at the time of the survey. 

• The release locations have been changed (especially by remediation activities) 
since the time of the survey or sampling, and it is likely that contaminant 
distributions have changed. 

• The survey or sampling has been done at a location different from the waste 
management unit or release, and so would not be representative of the 
concentrations in the zone of 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 transuranicd ::~TRU-4, elements). 

• There has been virtually no measurement of non-radioactive hazardous 
constituents in the sampling and analysis of media in the PUREX 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 awlie&ele er rele•rftftt &Btl flWl'0pri&te 
ftX!UffelfteBts <ARARs•.::::1::1gnl]::1a111:1:11::• :::11:11111;::1::111• ,u1:1:mmtr1!~:~*:~~ 

In addition to these data, there are also data regarding site conditions (Issue 4) 
whiehffil do not directly relate to the presence of environmental releases~ but which will 

•·•····•·•·····••·• • .. 
assist in the assessment of its potential migration if present. These data are generally 
summarized in the ~opical Rfeports prepared for this AAMS. Those include the following: 
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• PUREX Pumt Geologic and Geophysics Data Package for the 200 Aggregate 
Area Management Study (Chamness et al. 1992), 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 PUREX 
Plant Aggregate Area, such as the logs available (driller's or geologist's; 
indication of their physical location; grain size, carbonate, moisture, and 
chemical/radiological analyses; lists of depths, dates, elevation, and coordinates 
for all wellst)l and copies of the boring logs and well completion (as-built) 
summaries for a selection of wells in the PUREX Plant Aggregate Area. 

• Geologic Setting of the 200 East Area: An Update (Lindsey et al. 1992) includes 
descriptions of regional stratigraphy, structural geology, and local (200 East 
Area) stratigraphy, with revised structure and isopach maps of the various 
unconsolidated strata found beneath the 200 East Area. 

The data in these topical reports was obtained for the AAMS based on a review of 
driller's and geologist's logs for wells drilled in the PUREX Plant Aggregate Area. A 
selection of 15 of those logs was made which best represented the geologic structures below 
the aggregate area and I presented in Chamness et al. (1992). Lindsey et al. (1992) then 
used these wells (and others from other -A:iggregate Ai,reas in the 200 East Area) to develop 
cross-sections, structure maps, and isopach maps, which were in tum adapted to the specific 
needs of this report and presented in Section 3.0. Only existing logs were used; no new 
wells were drilled as part of this study. The quality of the data varies among the logs 
according to the time they were drilled and the scope of the study they were supporting, but 
generally these data are sufficient for the general geological characterization of the site. 
Issues involving the potential of contaminant migration at specific sites, based on 
stratigraphic concerns, may not be fully addressed through any existing borings or wells 
because appropriate borings may not be located in close proximity; these issues should be 
addressed during subsequent field investigations at locations where contaminant migration is 
considered likely. 

Another class of data that was gathered in the general area of the 200 West Area, and 
is potentially appropriate to the PUREX Plant Aggregate Area, is the result of a set of 
studies which were performed for the Basalt Waste Isolation Project (BWIP) (DOE 1988b), 
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) and a number of the figures 
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l used in this and other sections of Section 3.0. The program also included a number of 
2 geophysical studies, using the following techniques: 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
l,J-

• 

• 

• 

• 

• 

Gravity 

Magnetics 

Seismic reflection 

Seismic refraction 

Magnetotellurics . 

14 These data, as presented in Section 1.3.2.2.3 of DOE (1988b), were reviewed for their 
1 relevance to the present PUREX Plant (source area) AAMS. The limitations of these studies 

include the following aspects: 
17 
is 
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24 
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Most of the stuqies covered a regional scale with lines or coverages that may 
have crossed the PUREX Plant Aggregate Area ( or even the 200 East Area) only 
in passing. Some of the surveys (e.g. , the grid of gravity stations) specifically 
avoided the 200 East 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 
that were apparent in the data. All this is appropriate to a study of the basalt, but 
does not make the studies applicable to the current study. 

Even when features potentially caused by shallow sediments are identified, they 
are inteipreted 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 PUREX Plant Aggregate Area) which are 
inteipreted as descriptive of the structure of the suprabasalt sediments. 

Lastly, some of the anomalies which are inteipreted in terms of a sedimentary 
stratigraphic cause (e.g., "erosion of Middle Ringold") do not bear up under the 
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more detailed stratigraphic interpretation carried out under the topical reports for 
the AAMS (Lindsey et al. 1992; Chamness et al. 1992). 

However, these data will be reviewed in more detail for the purposes of the 200 East 
Groundwater AAMSR, 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 such as contaminant concentrations. 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 PUREX Plant Aggregate Area. 

8.1.3 Evaluation of Available Data 

~ :!!EPA (1987) has specified indicators of data quality, the five "PARCC" parameters 
(precision; accuracy,_ representativeness, completeness, and comparability), which can be 
used to evaluate the existing data and to specify requirements for future data collection. 

• Precision-§jthe reproducibility of the data~ 

• Accuracy-l !:1:lithe lack of a bias in the da!af 

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 mainly due to the 
progress of analytical methodologies and quality assurance (QA) procedures since 
the time they were collected. The Hanford Site Past-Practice Strategy (DOF/RL 
1992a) 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 that can be the 
basis for a fully qualified data set through a process of review, evaluation, and 

· confirmation. 
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Representativeness-fl/the degree to which the appropriate environmental 
parameters or media""have been sampled~1 

This parameter highlights a shortcoming of most of the historical data. l::I& 
BIIIIl1::.-¥Bl:i!lnfifli• I~iiilllllll !IfflimI!lili£l!f:::::············ 
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 PUREX 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 contamination through these intrusive procedures. 
The result of this data gap is that none of the sites can be demonstrated to have 
contamination either above or below levels of regulatory concern, and a full 
quantitative risk assessment cannot be conducted. 

In addition, in many cases it has been necessary to use general data (i.e., from 
elsewhere ·in the 200 East Area or even from the vicinity of the 200 Areas) rather 
than data specific to a particular waste management unit. For most purposes of 
characterization for transport mechanisms, this procedure is acceptable given the 
screening level of the present study. For example, while it is appropriate to use a 
limited number of boring logs to characterize the stratigraphy in the Ajggregate 
Ajrea (Chamness et al. 1992, Lindsey et al. -l99f)~), the later, waste 
management unit specific, field sampling plans wilf.require detailed consideration 
of more of the logs of wells drilled in the immediate vicinity, whatever their 
quality, as a starting point to conceptually model the geology specifically beneath 
that unit. ' 

Completeness-~:!:l!the fraction of samples which are considered "vali~f" 

None of the data that have been previously gathered in the PUREX 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 

-~ciliilicy 
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of the results, at least as far as precision is concerned (accuracy requires proof of 
a lack of bias). This indicates that validity (completeness) is one of the less 
significant problems with the data. 

• Comparability-f ilhhe confidence that can be placed in the comparison to two data 
sets (e.g., separate samplingS)f 

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 PUREX 
Plant Aggregate Area can be cited as failing one or more of the PARCC 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. 

In addition to these site-specific data, there are also a limited number of non site
specific sampling events th~t 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 Model 

The initial conceptual model of the waste management units in the PUREX Plant 
Aggregate Area is presented and described in Section 4.2 (Figure 4-3). The model is based 
on best estimates of where contaminants were discharged and their potential for migration 
from release points. The conceptual model is designed to be conservatively inclusive in the 
face of a lack of data. This means that a migration pathway was included if there is any 
possibility of contamination travelling on it, historically or at present. In most cases there 
may not be a significant flux of such contamination migration for many of the pathways 
shown on the figure. 

The pathway from the cribs leading to adsorption of transuranic elements on vadose
zone soils is possibly the most significant. These and other pathways can be traced on the 
conceptual model. All are possible; only a few are likely because of the conservatism 
inherent in including all conceivable pathways. More importantly, even if a pathway carries 

WHC(PUREX-4)/9-24-92/03383A 

8-11 



l 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
u 
14 
15 
l 
17 
lS-
1 
20 
2r 

I 2 
23 
24" 
25-
26 
2f"i 
2S,... 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

DOFJRL-92-04 

Draft B 

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 a~latio1tilltil!Qffj to the 
exposure point, to indicate the dosage to the receptors. ································· 

There are 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. 

8.1.5 Aggregate Area Management Study Objectives and Decisions 

The specific objectives of the PUREX Plant AAMS are listed in Section 1. 3. They 
include the following: 

• Assemble site ~ta (as described in Section 8.1.2) 

• Describe site conditions (see Section 3.0) 

• Conduct ~ted new site characterization work (see separate topical reports) 

• Develop a preliminary site conceptual model (see Section 8.1.4) 

• Identify contaminants of concern and their distribution (Section 4.0) 

• Identify potential ARARs (Section 6.0) 

• Define preliminary remedial action objectives and screen potential remedial 
technologies to prepare preliminary remedial action alternatives (Section 7. 0) and 
provide recommendations for FFS (Section 9 .4 .1) and treatability studies (Section 
9.5) 

• Define data needs, establish general DQOs, and set priorities 

• Recommend ERA, IRM, LFI, or other actions (Section 9.0) 

• Redefine and prioritize, as data allow, operable units, their boundaries, and work 
plan activities with emphasis on supporting early cleanup actions and records of 
decision (Sections 8.3 and 9.0) 
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• Integrate RCRA TSO closure activities with past-practice activities 
(Section 9.3.4). 

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 (DOFJRL 1992a) 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 sufficient to formulate the conceptual model and perform a qualitative 
risk assessment? 

• Is an IRM justified? 

• Can the remedy be selected? 

• Can additional required data be obtained by LFI? 

• Are data (from field investigations) sufficient to perform risk assessment? 

• Can_an Operable Unit/Aggregate Area 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) 
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• Definition of the 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 path). 

These stages of the investigation must be considered in assessing data needs 
(Section 8.2.1). 

8.2 DATA USES AND NEEDS (STAGE 2 OF THE DQO PROCESS) 

Stage 2 of the DQO development process (EPA 1987) defines data uses and specifies 
the types of data needed to meet the project objectives. These data uses and needs are based 
on the Stage 1 results; but must be more specific. The elements of this stage of the DQO 
process include: 

• Identifying data uses (Section 8.2.1) 

• Identifying data types (Section 8.2.2.1) 

• Identifying data quality needs (Section 8.2.2.2) 

• Identifying data quantity needs (Section 8.2.2.3) 

• Evaluating sampling/analysis options (Section 8.2.2.4) 

• Reviewing data quality parameters (Section 8.2.2.5) 

• Summarizing data gaps (Section 8.2.3). 

Stage 2 is developed on the basis of the conceptual model and the project objectives. 
These following sections discuss these issues in greater detail. 
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For the puiposes of the remediation in the PUREX 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 PUREX Plant Aggregate Area waste management units, data on specific contaminants 
and sources that can be incoiporated 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 1992a), 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 
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 PUREX 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 health and 
ecological evaluations is presented in the Risk Assessment Guidance for Superfund Volumes 1 
and 2 (EPA 1989a,c). The EPA Region 10 has also developed its preferred methodology for 
these risk assessment activities (EPA 1989a, 1991a). The ecological and human health risk 
assessments will follow the guidance outlined in the approved M-29-03 milestone document, 
Hanford Site Baseline Risk Assessment Methodology. The data requirements for an 
ecological risk assessment include (1) identification of critical species, (2) identification of 
habitat within and surrounding the Hanford Site, (3) feeding relationships among species of 
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concern, and (4) contaminant concentrations in environmental media and species of interest. 
The main deficiency in the data available for waste management units in the PUREX Plant 
Aggregate Area is that a quantitative assessment of contaminant concentrations for purposes 
of risk assessment cannot be performed. The present understanding of site risks is presented 
in the selection of constituents of concern (Section 4.0). The data needs for quantitative risk 
assessments will be considered in developing site-specific sampling and analysis plans 
according to the Hanford Site Past-Practice Strategy. 

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 1992a]). 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 persomiel working in the vicinity of the aggregate area. 
The results of these as&essments 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 (DOE/RL 1992a) flow chart, as discussed at 
the end of Section 8.1.5. To the extent possible, however, not all sites will be investigated 
to the same degree but only those with the highest priority. These results will then be 
extended to the other, analogous sites which have similar geology and disposal histories (see 
Section 9.2.3) . 

The existing data can presently be used for two main purposes: 

• Development of site-specific sampling plans (site characterization use) 

• Screening for health and safety (worker health and safety use) . 

WHC(PUREX-4)/9-24-92/03383A 

8-16 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

0 13 
14 
15 
16 
17 
18 

M 19 
20 
21 

-0 22 
23 
24 
25 
26 
27 

~ 28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

DOE/RL-92-04 

Draft B 

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 waste management units and unplanned releases-: many of the 
units or releases 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 2607-EL Septic Tank and Drain Field. Many of the unplanned releases 
are located by coordinates only and can be found on various site maps by a 
number of different names. 

• Possible contamination found at the waste management units-: these data are 
derivable from the inventories for the units (mainly for the cribs and other 
disposal facilities) as well as from the limited sampling that has been done at 
specific sites, such as the 216-A-29 Ditch. 

• The likely depth of contaminants-{ffthis information is mainly obtained from the 
gross gamma borehole logging for many of the units. 

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 radiatio~;](derived from the on-going periodic radiological 
surveys done under the Environmental Surveillance program (Schmidt et al. 
l99fJ.~i). Table 8-1 shows where surveys have indicated no detectable levels 
of surface radiation and so no additional survey is required before surface 
activities can be conducted. 

• Expected maximum contaminant levels-;/l!!these data can be used mainly on the 
results of subsurface soil sampling. Extensive sampling of this type has generally 
not been conducted at the PUREX Plant Aggregate Area waste management units. 

Table 8-1 also presents a first expression of the data needs for the individual waste 
management units in the PUREX Plant Aggregate Area, which must be addressed for 
remediation approaches to be developed. 
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The data needs for the PUREX 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 PUREX 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 th~ 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 
such as bulk density, moisture, and hydraulic conductivity. Precipitation recharge, chemical 
distribution coefficients, and organic complexation data appear adequate, but may require 
additional study based on the results of future evaluations. Since environmental media 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 PUREX 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 Quality Strategy for Hanford Site Characterization, will be used to help define these 
levels (McCain and Johnson 1990). The DQOs will also be devloped and defined on an 
operable unit basis in the work plans and, specifically, in the Quality Assurance Project Plans 
(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 waste management units in the PUREX 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 LFls/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 
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assessment methods. Individual DQO analytical P ARCC parameters for Level m or IV 
analytical data associated with each contaminant anticipated in the PUREX Plant Aggregate 
Area (as developed in Section 5) 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 (DOEIRL 1992a). 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 Quality Assurance/Quality Control 
(QA/QC) criteria 

• Confirmation of the usability and quality of field data, which includes geological 
logs, hydrologic data, and geophysical surveys 

• Proper documentation and management of data so that they are usable. 

Validation may be performed by qualified Westinghouse Hanford personnel from the 
Office of Sample Management (OSM), other Westinghouse Hanford organizations, or a 
qualified independent participant subcontractor. Data validation of laboratory analyses will 
be performed in accordance with A Proposed Data QuaJity Strategy for Hanford Site 
Characterization (McCain and Johnson 1990) and standards set forth by Westinghouse 
Hanford. 

To accomplish the second point, all laboratory data must meet the requirements of the 
specific QA/QC parameters as set up in the 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. 
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1 Data management procedures are also necessary for the validation. Data management 
2 includes proper documentation of field activities, sample management and tracking, and 
3 document and inventory control. Specific consistent procedures are discussed in the 
4 Information Management Overview (Appendix D). 
5 
6 8.2.2.3 Data Quantity Needs. The number of samples that need to be collected during an 
7 investigation can be determined by using several approaches. In instances where data are 
8 lacking or are limited (such as for contamination in the vadose zone soils), a phased sampling 
9 approach will be appropriate. In the absence of any available data, an approach or rationale 
l O will need to be developed to justify the sampling locations and the numbers of samples 
11 selected. This will be accomplished and documented in the production of work plans and 
12 field sampling plans for each aggregate area, under the guidance and review of the Tri-Party 
l . Agreement participants. Specific locations and numbers of samples will be determined based 
14 on data collected during screening activities. For example, the number and location of 
15 beta/ gamma spectrometer probe locations can be based on results of surface geophysical and 
1 radiation surveys. These may help locate some subsurface features , which may not be 
17 adequately documented. Details of any higher DQO level subsurface soil sampling scheme 
ur will depend on results of sc~ning investigations such as geophysics surveys, surface 
1~ radiation surveys, field chemical screening, and beta/gamma spectrometer probe surveys. In 
20 situations where and when available data are more complete, statistical techniques may be 
2f useful in determining the additional data required. 
2 
23 8.2.2.4 Sampling and Analysis Options. Data collection activities are structured to obtain 
24' the needed data in a co.st-effective manner. Developing a sampling and analysis approach 
25- that ensures that appropriate data quality and quantity are obtained with the resources 
26 available may be accomplished by using field screening techniques and focusing the higher 
2f"J DQO level analyses on a limited set of samples at each site. The investigations on waste 
2~ management units in the PUREX Plant Aggregate Area should take advantage of this 
29 approach for a comprehensive characterization of the site in a cost-effective manner. 
30 
31 A combination of lower level (Levels I and II), higher level analytical data (Levels m 
32 and IV), and special analytical data (Level V) should be collected. This approach would 
33 provide the certainty necessary to determine contaminants present near the sources. Samples 
34 collected from the other media (i.e., subsurface soils, sediments) will be analyzed by Test 
35 Methods for Evaluating Solid Wastes, (EPA 1986), CLP (EPA 1988b, EPA 1989a), Methods 
36 for Chemical Analysis of Water and Wastes (EPA 1983), or Prescribed Procedures for 
37 Measurement of Radioactivity in Drinldng Water (EPA 1980a). 
38 
39 8.2.2.S Data Quality Parameters. The PARCC parameters are indicators of data quality. 
40 Ideally, the end use of the data collected should define the necessary P ARCC parameters. 
41 Once the PARCC requirements have been identified, then appropriate analytical methods can 
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be chosen to meet established goals and requirements. Definitions of the P ARCC parameters 
are presented in Section 8.1.3. 

In general the precision and accuracy objectives are governed by the capabilities of the 
available methodologies and in most cases these are more than adequate for the needs of the 
investigations. Chemical analyses can usually attain parts per billion detection range in soils 
and water, and this level is adequate to the needs of the risk assessment for most analytes. 
Radiological analyses reach similar levels. Table 8-4 shows detection levels, generally 
obtained from the method description such as the document Test Methods for Evaluating 
Solid Wastes (EPA 1986) or from experience with laboratory analysis. Some constituents 
(e.g., arsenic) would require analysis to much lower levels, but this is impossible because of 
the limitations of analytical methods and the effects of natural background levels. For 
example, EPA Method 200.62-C-CLP can analyze to detection levels of 500 mg/kg in soils, 
while the Model Toxics Control Act (MTCA) Method C industrial soils cleanup level is 
50 µglkg. In some cases, special analytical methods can be developed to obtain lower 
detection levels. In addition, risk assessment is conventionally computed only to a single 
digit of precision and uses conservative assumptions, which reduce the impact of 
measurements with l~wer ·accuracy. 

For other measurements, such as physical parameters, the precision and accuracy 
capabilities of existing measurement technologies are sufficient for the evaluation methods 
used to produ~e characterization data, so the objectives are based on the limitations of the 
analysis methodologies. 

Representativeness is maintained by fitting the sampling program to the governing 
aspects of the sources and transport processes of the site, as demonstrated in the site 
conceptual model (Section 4.2). Initial sampling should concentrate on sources, which are 
fairly well-understood, and on representative locations of anticipated transport mechanisms. 
If necessary, following activities can focus on aspects or locations that were not anticipated 
but were demonstrated by the more general results. 

Completeness is generally attained by specifying redundancy on critical samples and 
maintaining quality control on their acquisition and analysis. As with representativeness, the 
initial sampling program may lead to modifications of which samples should be considered 
critical during subsequent sampling activities. 

Comparability will be met through the use of Westinghouse Hanford standard 
procedures generally incorporated into the Environmental Investigation and Site 
Characterilllti.on Manua,l (WHC 1988b). 
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Considering the data needs developed in 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 assesssment 
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, nonsite
specific needs include characterization of the following: 

• Geologic stratigraphy, particularly for possible perched water zones 

• Transport through the vadose zone (mobilization through natural or artificial 
recharge or drainage) _ 

• 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. 

All of these needs will have to be addressed in the data collection program (Section 
8.3) . In addition, data gaps that impact groundwater are also addressed in the 200 :East 
Groundwater AAMSR. 

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 
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overly expensive to specify beforehand all the types of samples and analyses that will yield 
the most complete and accurate understanding of the contamination and physical behavior of 
the site. Data adequate to achieve all the goals and objectives for remedial action decisions 
are obtained at a lower cost by using the information obtained in the field to focus the 
ongoing investigation and remediation process. 

Initial sampling should collect new data believed most necessary to confirm and refine 
the conceptual model particularly at priority sites. Sampling may then be extended to further 
reduce uncertainty, to fill in remaining data gaps, to collect more detailed information for 
certain points where such information is required, or to conduct any needed treatability 
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 PUREX 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. 

The following work plan approach will be used for LFis and RI/FS in the PUREX 
Plant Aggregate Area. The results are described in Sections 8.3.2 and 8.3.3 in general 
form. 

• Existing data as described in Sections 2.0, 3.0, and 4.0 should be used to the 
maximum extent possible. Although existing data are not fully validated, 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. 
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• Additional data at validated and screening levels should be collected to obtain the 
maximum amount of useful infonnation for the amount of time and resources 
invested in the investigation. 

• Data should be collected to support the intended data uses identified in 
Section 8.2.1. 

• Nonintrusive sampling (e.g., geophysical surveys, surface radiation surveys, soil 
gas, and spectral gamma probe surveys), and surficial and source sampling should 
be conducted early in any investigation effort to identify necessary interim 
response actions (i.e. , additional ERAs or IRMs). 

• Data collected from initial investigation activities should be used to confirm and 
refine the conceptual model (Section 4.2), refine the analyte constituents of 
concern, and provide infonnation to conduct interim response actions or risk 
assessment activities. 

• Additional investigation activities are proposed to support (if needed) quantitative 
baseline risk assessments for final cleanup actions and further refine the 
conceptual model. 

• Field investigation techniques should be used to minimize the amount of 
hazardous -or mixed waste generated. Any waste generated will be in accordance 
with Ell 4.~, "Control of CERCLA and Other Past-Practice Investigation Derived 
Waste" (WHC 1988b). 

8.3.2 General Strategy 

The overall objective of any field investigation (LFI, IRM, or RI) of the sites in the 
PUREX Plant Aggregate Area will be to gather additional infonnation to support risk 
assessment and remedial action selection according to the Hanford Site Past-Practice Strategy 
(DOFJRL 1992a) flow chart discussed in Section 8.1.5. The general approach or strategy 
for obtaining this additional infonnation is presented below. 

• Analytical parameter selection should be based on verifying overall conditions 
and then narrowed to specific constituents of concern, in consideration with 
regulatory requirements and site conditions. Periodic analyses of the long list of 
parameters should be conducted to verify that the list of constituents of concern 
has not changed, either because new constituents are identified or some of those 
considered as a potential concern do not appear to be significant. 
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• 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 4.3, "Control of CERCLA and Other 
Past-Practice Investigation Derived Waste" (WHC 1988b). 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 Rls) may include some or all of the following integrated 
methodologies: 

• Source Investigation (Section 8.3.3.1) 

• Geological Investigation (Section 8.3.3.2) 

• Surface Water Sediment Investigation (Section 8.3.3.3) 

• Soil Investigation (Section 8.3.3.4) 

• Air Investigation (Section 8.3.3.5) 

• Ecological Investigation (Section 8.3.3.6) 

• Geophysical Stratigraphic Survey (Section 8.3.3. 7) 

• Process Effluent Pipeline Integrity Assessment (Section 8.3.3.8) 

• Geodetic Survey (Section 8. 3. 3. 9) 

• Cultural Resource Investigation (Section 8.3.3.10). 
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Each investigation methodology is briefly outlined in the following sections. Specific 
survey methods (such as electromagnetics or ground-penetrating radar) have not been 
recommended to allow flexibility in the development of field sampling plans which can be 
sensitive to very local conditions. A summary of the applicable methods for each waste 
management unit is presented in Table 8-6. In addition, some of the data needs must be 
addressed on an area-wide basis (e.g. , stratigraphy interpretation) . More detailed 
descriptions and specific methods and instrumentation will be included in site-specific work 
plans, sampling and analysis plans, and field sampling plans for LFis/IRMs at waste 
management units that require these investigations. 

These investigations are presented in the approximate priority of their need, with the 
source investigation first because of its importance to the decisions about remedial action on 
a site-by-site basis. The other investigations are of lower priority, and will be conducted 
according to the need to determine whether contamination has been transported beyond the 
immediate vicinity of the waste management units. To some extent, this need will depend on 
the results of the source investigation. 

8.3.3.1 Source Investigation. The purpose of source investigation activities in the PUREX 
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 assessmentl::llltlIBflB!! and 
remedial action selection, which will also determine what levels of the various constituents 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; assessment of the construction and condition of boreholes/wells 
that exist in the operable unit and their suitability for use for investigation 
activities, QA/QC information, and raw data regarding radiological and hazardous 
substances monitoring; and integrating any additional environmental modeling 
data into the conceptual model. This has been done (on an aggregate area basis) 
in this report; the process will be extended to site-specific planning and on-going 
assessments of the investigation/remediation as it is carried out. 
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• Conduct surface radiological surveyi of suspected or known source areas to 
verify locations and nature of surface and subsurface radiological contamination. 
Conditions at specific sources within a waste management unit should also be 
noted in order to plan sampling/remediation activities and worker health and 
safety. 

• Conduct nonintrusive surface geophysical surveys at specific waste management 
units such as the 2607-EL Septic Tank and Drain Field (Section 2.3.6.2), and 
unplanned release locations to verify locations and physical characteristics of 
source locations. Data generated from these activities can be used in planning 
intrusive source sampling activities. 

• Conduct beta/ gamma spectrometer probe survey to screen for near-surface 
contamination and to confirm the absence or presence of some specific 
radionuclides, which may be of particular concern. Existing boreholes will be 
used to the maximum extent, but new boreholes may be needed at many locations 
(to be decided based on screening results). Logging will be done both by Nal 
detectors or µR meters for rapid screening as well as the RLS high purity 
germanium logging system. Westinghouse Hanford will develop an Ell 
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 ffli:P.itIV soil analysis data to allow a risk assessment before final remedial 
decisic,iis:· 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 tsuch as cribs• 

where volatile organic ehemiealsggiiffiffl~::::{lfflfll are suspected, as a screening 
method to identify compounds sucfr.as···solvents··and degreasers that may have 
been used in sepft:flHe processes or deriflg eoasff'l:letioa aet.Ptities. 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. 

• 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. 
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Wipe sft:fflples should be collected e.s pa.rt of the iw1estige.tioes of surfe.ee 
eoetamimttioe Of builtliBg (pif)iBg Of f)B!+'emeet) surfe.ees. The wipe Sftfflf)le 
loce.tioes C8:ll be chosee. based oe. visual obse£Ve.tioe.s e.e.d e. surfe.ee fftdie.tioe. 
suf\•ey eoe.aueted aurieg a site we:lkthrough. The methoclology may be limitea by 
the presee.ee of soil, rough coe.cfCte, Of f)ft't'mg Ma so may e.ot be heavily used 
e:!Eeept as coefifffle.tioe. foHowiBg remove.I of loose coe.tamie.e.tioe.. 

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. 

• 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 AAMS) will be compared, 
compiled, and evaluated. 

8.3.3.3 Surface Water Sediment Investigation. A surface water sediment investigation 
should be conducted. The investig_ation will include: 

• Radiation surveyj along ditches and trenches 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 and trenches that still contain water. This 
will probably be limited to the 207-A Retention Basin. This sediment is alse 
likely to be just-windblown soil . 

8.3.3.4 Soil Investigation. The purpose of soil investigations is to determine physical and 
chemical properties of the soil and to determine the nature, type, and extent of soil 
contamination associated with waste management units and unplanned releases to allow 
initiation of interim remedial actions and to assess the quantitative risk at other sites. 
Sampling will include: 

• Samples of vadose zone soil will be collected and analyzed for constituents of 
concern when wells are drilled for other studies (i.e., groundwater investigations) 
in the vicinity of a waste management unit or unplanned release with reported 
liquid disposals or spills. Organic vapor (at sites with suspected volatiles) and 
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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 profiles ft:Bd;. tracking 

~,:a;ii;;.~1•11111:1•• 1•11~1• 
BBffims~::1mttJ~ I-ilii!li!miiifimm!ltil!Illm!lltl 

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 aa aggregate areaj 
sititwiai. scale, should include a literature search and data review, and a site walkthrough. 

biota concerns 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 

11!1:i ::iiiai1;~:1~~1Blit1:[i1• 1m111••1~•um:m 
8.3.3. 7 Geophysical Stratigraphic Survey. A geophysical survey of subsurface 
stratigraphy should be conducted across the aggregate area to help characterize the geology 
and hydrogeology of the vadose zone. 

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. 
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8.3.3.9 Geodetic Survey. Geodetic surveys will be conducted after the installation and 
completion of each investigation activity. The survey will be E i: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. 

8.3.4 Data Evaluation and Decision Making 

Data will be evaluated as soon as results (e.g., soil gas, radiation screening, drilling 
results) become available for use in restructuring and focusing the investigation activities. 
Data reports will be developed that summarize and interpret new data. This includes 
groundwater sampling and RLS borehole logging as part of the AAMS. Data will be used to 
refine the conceptual model, further assess potential contaminant-specific ARARs, develop 
the quantitative risk assessment, and assess remedial action alternatives. 

The objectives of data evaluation are the following: 

• To reduce and integrate data to ensure that data gaps are identified and that the 
goals and objectives of the PUREX 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 PUREX Plant Aggregate 
Area Waste Management Units. Page 1 of 3 

Development of Sampling Plans Health and Safety 

Expected 
Possible Depth Surface Maximum 

Waste Management Unit Location Contamination Contamination Radiation Level 

216-A-1 Crib • • • • 
216-A-2 Crib • • • 
216-A-3 Crib • • • 
216-A-4 Crib • • • 
216-A-5 Crib • • • 
216-A-6 Crib • • • • 
216-A-7 Crib • • • • 
216-A-8 Crib • • • 
216-A-9 Crib • • • • 
216-A-10 Crib • • • 

0 216-A-21 Crib • • • • 
216-A-24 Crib • • • 
216-A-27 Crib • • • 

J 216-A-30 Crib • • • 
216-A-31 Crib • • • 
216-A-32 Crib • • 
216-A-36A Crib • • • 
216-A-36B Crib • • • 
216-A-37-1 Crib • • • 
216-A-37-2 Crib • • 

N 216-A-38-1 Crib • • • 
0- 216-A-41 Crib • 

216-A-45 Crib • • • 
216-A-11 French Drain • • • 
216-A-12 French Drain • • • 
216-A-13 French Drain • • • 
216-A-14 French Drain • • • 
216-A-15 French Drain • • • 
216-A-22 French Drain • • • 
216-A-23A French Drain • • • 
216-A-23B French Drain • • • 
216-A-26 French Drain • • • 
216-A-26A French Drain • • • 
216-A-28 French Drain • • • 
216-A-33 French Drain • • 
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Table 8-1. Uses of Existing Data for PUREX Plant Aggregate 
Area Waste Management Units. Page 2 of 3 

Waste Management Unit 

216-A-35 French Drain 

216-A-29 Ditch 

216-A-34 Ditch 

216-A-18 Trench 

216-A-19 Trench 

216-A-20 Trench 

216-A-40 Trench 

2607-EA Septic Tank/Drain Field 

2607-EC Septic Tank/Drain Field 

2607-ED Septic Tank/Drain Field 

2607-EG Septic Tank/Drain Field 

2607-EJ Septic Tank/Drain Field 

2607-EL Septic Tank/Drain Field 

2607-E6 Septic Tank/Drain Field 

218-E-1 Burial Ground 

218-E-8 Burial Ground 

218-E-12A Burial Ground 

218-E-13 Burial Ground 

UN-200-E-10 Unplanned Release 

UN-200-E-11 Unplanned Release 

UN-200-E-12 Unplanned Release 

UN-200-E-13 Unplanned Release 

UN-200-E-15 Unplanned Release 

UN-200-E-19 Unplanned Release 
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Table 8-1. Uses of Existing Data for PUREX Plant Aggregate 
Area Waste Management Units. Page 3 of 3 

Development of Sampling Plans 

Possible 
Waste Management Unit Location Contamination 

UN-200-E-20 Unplanned Release • • 
UN-200-E-22 Unplanned Release • • 
UN-200-E-25 Unplanned Release • • 
UN-200-E-26 Unplanned Release • • 
UN-200-E-28 Unplanned Release • • 
UN-200-E-31 Unplanned Release • • 
UN-200-E-33 Unplanned Release • -
UN-200-E-35 Unplanned Release • -
UN-200-E-39 Unplanned Release • • 
UN-200-E-40 Unplanned Release • • 
UN-200-E-42 Unplanned Release • -
UN-200-E-49 Unplanned Release • -
UN-200-E-56 Unplanned Release • • 
UN-200-E-58 Unplanned Release • -
UN-200-E-60 Unplanned Release • -
UN-200-E-62 Unplanned Release • -
UN-200-E-65 Unplanned Release • -
UN-200-E-67 Unplanned Release • -
UN-200-E-68 Unplanned Release • -
UN-200-E-72 Unplanned Release • -
UN-200-E-88 Unplanned Release • • 
UN-200-E-94 Unplanned Release • -
UN-200-E-96 Unplanned Release • • 
UN-200-E-97 Unplanned Release • -
UN-200-E-100 Unplanned Release • • 
UN-200-E-114 Unplanned Release • • 
UN-200-E-117 Unplanned Reiease • • 
UN-200-E-142 Unplanned Release • -

An asterisk (*) indicates potential use for available data. 
A dashed line ( - ) indicates no data available. 
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Table 8-2. Data Needs for Preliminary Remedial Action Technologies 
PUREX Plant Aggregate Area. Page 1 of 2 

Chemical/Radiochemical 
Alternative Physical Attribute Attribute 

Multimedia Cover • areal extent • surface radiation 
(plus possible vertical • depth of contamination • biologic transport potential 
barriers) • structural integrity 

(collapse potential) 

• run-off/run-on potential - • cover properties 
(permeability) 

In Situ Grouting/ • areal extent • solubility 
Stabilii.ation • depth • reactivity 

• particle size • leachability from grout medium 
• hydraulic properties 

(permeability/porosity) 
• stratigraphy 
• borehole spacing 

• grout/additive mix parameters 

Excavation, Soil • areal extent" • toxicity /radioactivity 
Treatment, and • deptha1 • levels of contaminants 
Disposal • particle size • solubility /reactivity 

• silt-size (dust) content • soil chemistry (relative affinity) 

• excavation stability • concentrations in PM -10 fraction 

• spent solvent treatment/disposal 
options 

In Situ vitrification • areal extent • volatility 

• depth • reactivity 

• soil/waste conductivity • leachability/integrity 

• thermal properties • off-gas treatment waste disposal 

• moisture contact options 

• voids 

Excavation, Above • areal extent" • concentrations of TRU 
Ground Treatment, • deptha1 • toxicity /radioactivity 
and Geologic • mineralogy of soil/waste • levels of contaminants 
Disposal • particle size • concentrations in PM-10 fraction 

• silt-size (dust) content • reactivity -

• excavation stability • leachability/integrity of final waste 

• treatment parameters form 
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Table 8-2. Data Needs for Preliminary Remedial Action Technologies 
PUREX Plant Aggregate Area. Page 2 of 2 

Chemical/Radiochemical 
Alternative Physical Attribute Attribute 

In Situ Soil Vapor • areal extent • volatility of constituents (Henry's 
Extraction • depth Law Constant) 

• locations/depth of highest • non-volatile organics 
concentrations (vapors, • levels 

- adsorbed) • volatile radionuclides (Radon) 

• stratigraphy • treatability (catalytic oxidiz.ation) 

• soil permeability /porosity 
• voids 

a1 May be obtained during remediation using the observational approach recommended by the Hanford 
Past-Practice Strategy (DOE/RL 1992a) 
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Table 8-3. Analytical Levels for the PUREX Plant Aggregate Area. 

Level 

LEVEL I 

LEVEL II 

LEVEL ill 

LEVEL IV 

LEVEL V 

Description 

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). 
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 1 of 6 

Soil/Sediment Water 

Practical Practical 
Quantitation Quantitation 

Analysis Limit Precision Accuracy Analysis Limit Precision Accuracy 
Method (pCi/g)"' (RPD) (%) Method (pCi/L)"' (RPD) (%) 

RADIONUCLIDES 

Gross Alpha 900.0 M TBD ±30 ±25 900.0 10 ±25 ±25 

Gross Beta 900.0 M TBD ±30 ±25 900.0 5 ±25 ±25 

Gamma Scan D3699 M TBD ±30 ±25 D3649 M TBD ±25 ±25 

Actinium-225 907.0M TBD ±30 ±25 907.0 TBD ±25 ±25 

Actinium-227 TBD TBD ±30 ±25 TBD TBD ±25 ±25 
ti 

Americium-241 Am-01 TBD ±30 ±25 Am-03 TBD ±25 ±25 0 
00 Americium-242 ±25 ±25 

ti t!! 
~ 

TBD TBD ±30 ±25 TBD TBD ~ ~ J. Americium-242m TBD TBD ±30 ±25 TBD TBD ±25 ±25 ~ t:c \0 
N 

I 

Americium-243 Am-01 TBD ±30 ±25 Am-03 TBD ±25 ±25 0 
~ 

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 
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 2 of 6 

Soil/Sediment ,Water 

Practical Practical 
Quantitation Quantitation 

Analysis Limit Precision Accuracy Analysis Limit Precision Accuracy 
Method (pCi/g)., (RPO) (%) Method (pCi/L)., (RPD) (%) 

RADIONUCLIDES 
(cont.) 

Cesium-135 901.0M 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 t1 
0 

00 
Europium-152 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25 t1 t!! ..., 
Europium-154 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25 ~ ~ I 

~ 
O" Europium-155 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25 to '° N 

I 

Francium-221 TBD TBD ±30 ±25 TBD TBD ±25 ±25 ~ 
Iodine-129 902.0 M TBD ±30 ±25 902.0 TBD ±25 ±25 

Lead-209 TBD TBD ±30 ±25 TBD TBD ±25 ±25 

Lead-210 Pb--01 M TBD ±30 ±25 Pb-01 TBD ±25 ±25 

Lead-211 TBD TBD ±30 ±25 TBD TBD ±25 ±25 

Lead-212 TBD TBD ±30 ±25 TBD TBD ±25 ±25 

Lead-214 TBD TBD ±30 ±25 TBD TBD ±25 ±25 

Neptunium-237 907.0 M TBD ±30 ±25 907.0 TBD ±25 ±25 

Neptunium-239 D35649 M TBD ±30 ±25 D3649 M TBD ±25 ±25 

Nickel-59 TBD TBD ±30 ±25 TBD TBD ±25 ±25 

Nickel-63 TBD TBD ±30 ±25 TBD TBD ±25 ±25 

Niobium-93m TBD TBD +30 ±25 TBD TBD +25 +25 

WHC(PUREX-4)\9-24-92\03383T 
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 3 of 6 

Soil/Sediment Water 

Practical Practical 
Quantitation Quantitation 

Analysis Limit Precision Accuracy Analysis Limit Precision Accuracy 
Method (pCi/g)., (RPO) (%) Method (pCi/L)" (RPO) (%) 

RADIONUCLIDES 
(cont.) 

Plutonium Pu-02 TBO ±30 ±25 Pu-10 TBO ±25 ±25 

Plutonium-238 Pu-02 TBD ±30 ±25 Pu-10 TBO ±25 ±25 

Plutonium-239/240 Pu-02 TBO ±30 ±25 Pu-10 TBO ±25 ±25 

Plutonium-241 TBO TBO ±30 ±25 TBO TBO ±25 ±25 

Polonium-214 TBO TBO ±30 ±25 TBO TBO ±25 ±25 

Polonium-215 TBO TBO ±30 ±25 TBO TBO ±25 ±25 
t1 
0 

Polonium-218 TBO TBO ±30 ±25 TBO TBO ±25 ±25 t1 t!! 
00 

Potassium-40 D3649 M TBO ±30 ±25 D3649 M TBO ±25 ±25 ~ ~ ..., 
I t:d \0 ~ Protactinium-231 TBO TBO ±30 ±25 TBO TBO ±25 ±25 N 0 I 

Protactinium-234m TBO TBO ±30 ±25 TBO TBO ±25 ±25 
0 
~ 

Radium Ra-04 TBO ±30 ±25 Ra-05 TBO ±25 ±25 

Radium-225 TBO TBO ±30 ±25 TBO TBO ±25 ±25 

Radium-226 Ra-04 TBO ±30 ±25 Ra-05 TBO ±25 ±25 

Ruthenium-I 06 TBD TBD ±30 ±25 TBO TBO ±25 ±25 

Samarium-151 TBD TBO ±30 ±25 TBO TBO ±25 ±25 

Selenium-79 TBO TBO ±30 ±25 TBO TBO ±25 ±25 

Sodium-22 03649 M TBO ±30 ±25 03649 M TBO ±25 ±25 

Strontium-90 Sr-02 TBO ±30 ±25 Sr-02 TBO ±25 ±25 

Technetium-99 Tc-01 .M TBO ±30 ±25 Tc-01 TBD ±25 ±25 

Thallium-207 TBO TBD ±30 ±25 TBO TBO ±25 ±25 

Thorium-227 00-06 TBO +30 ±25 00-07 TBO +25 +25 

WHC(PUREX-4)\9-24-92\03383T 
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page. 4 of 6 

Soil/Sediment , Water 

Practical Practical 
Quantitation Quantitation 

Analysis Limit Precision Accuracy Analysis Limit Precision Accuracy 
Method (pCi/g)., (RPO) (%) Method (pCi/L)., (RPO) (%) 

RADIONUCLIDES 
(cont.) 

Thorium-229 00-06 TBO ±30 ±25 00-07 TBO ±25 ±25 

Thorium-230 00-06 TBO ±30 ±25 00-07 TBO ±25 ±25 

Thorium-231 TBO TBO ±30 ±25 TBO TBO ±25 ±25 

Tritium 906.0 M TBO ±30 ±25 906.0 300 ±25 , ±25 

Uranium U-04 TBO ±30 ±25 U--04 TBO ±25 ±25 
ti 

Uranium-233 u TBO ±30 ±25 908.0 TBO ±25 ±25 0 

Uranium-234 u TBO ±30 ±25 908.0 TBO ±25 ±25 ti t!! 
00 ~ ~ .., I Uranium-235 u TBO ±30 ±25 908.0 TBO ±25 ±25 I ... 0::, \0 
0. Uranium-238 u TBO ±30 ±25 908.0 TBO ±25 ±25 N 

I 
0 

Yttrium-90 Sr-02 TBO ±30 ±25 Sr-02 TBO ±25 ±25 ... 
Zirconium-93 TBO TBO ±30 ±25 TBO TBO ±25 ±25 

INORGANICS 
Arsenic 7061 0.02 ±25 ±30 7061 10 ±20 ±25 

Barium 6010 0.02 ±25 ±30 6010 20 ±20 ±25 

Boron 6010 TBO ±25 ±30 6010 TBO ±20 ±25 

Cadmium 6010 0.09 ±25 ±30 6010 1 ±20 ±25 

Chromium 6010 0.07 ±25 ±30 6010 10 ±20 ±25 

Copper 6010 0.06 ±25 ±30 220.2 10 ±20 ±25 

Cyanide 9010 TBO ±25 ±30 335.3 50 ±20 ±25 

Fluoride 300M TBO ±25 ±30 300 50 ±20 ±25 

Iron 6010 20 ±25 ±30 6010 70 ±20 ±25 
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 5 of 6 

Soil/Sediment .Water 

Practical Practical 
Quantitation Quantitation 

Analysis Limit Precision Accuracy Analysis Limit Precision Accuracy 
Method (pCi/g)"' (RPD) (%) Method (pCi/L)"' (RPD) (%) 

INORGANICS 
(cont.) 

Lead 6010 0.45 ±25 ±30 6010 450 ±20 ±25 

Manganese 6010 0.02 ±25 ±30 6010 20 ±20 ±25 

Mercury 7471 0.02 ±25 ±30 245.2 2 ±20 ±25 

Nickel 6010 1.5 ±25 ±30 6010 50 ±20 ±25 

Nitrate 352.1 TBD ±25 ±30 352.1 130 ±20 ±25 
0 

Nitrite 354.1 TBD ±25 ±30 354.1 40 ±20 ±25 0 
Selenium 6010 0.75 ±25 ±30 270.2 20 ±20 ±25 0 ~ 

00 ~ ~ 1-1 I Silver 6010 2 ±25 ±30 272.2 10 ±20 ±25 
I t:d IC) .i:,.. 

Titanium TBD ±20 ±25 0 6010 TBD ±25 ±30 6010 N 
I 

0 
Vanadium 6010 0.08 ±25 ±30 286.2 40 ±20 ±25 +>-

Zinc 6010 0.02 ±25 ±30 6010 20 ±20 ±25 

ORGANICS 

Acetone 624 0.1 ±25 ±30 624 100 ±20 ±25 

Carbon tetrachloride 624 0.005 ±25 ±30 624 1 ±20 ±25 

Chloroform 624 0.005 ±25 ±30 624 5 ±20 ±25 

Kerosene 8015-Mod 20 ±35 ±30 8015-Mod 500 ±35 ±25 

Methylene chloride 8240 0.005 ±25 ±30 624 5 ±20 ±25 

MIBK 8015 0.5 ±25 ±30 8015 5 ±20 ±25 

1, 1, 1-Trichloroethane 8240 0.005 ±25 ±30 624 5 ±20 ±25 

WHC(PUREX-4)\9-24-92\03383T 
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. 

Soil/Sediment Water 

Practical Practical 
Quantitation Quantitation 

Analysis Limit Precision Accuracy Analysis Limit 
Method (pCi/g)., (RPD) (%) Method (pCi/Lt 

ORGANICS 
(cont.) 

Toluene 8240 0.005 ±25 ±30 624 5 

Tributyl hosphate TBD TBD ±25 ±30 TBD TBD 

TBD = To Be Determined 
M = method modified to include extraction from the solid medium, extraction method is matrix and laboratory-specific 
RPD = Relative Percent Difference 
Prescribed Procedures for Measurement of Radioactivity in Drinking Water (EPA 1980a) 
Test Methods/or Evaluation Solid Waste (SW 846) Third Edition (EPA 1986) 
Methods/or Chemical Analysis of Water and Waste (EPA 1983) 
Radionuclide Method/or the Determination of Uranium in Soil and Air (EPA 1980b) 
EML Procedures Manual (DOE/EML 1990) 
Eastern Environmental Radiation Facility RadioChemistry Procedures Manual (EPA 1984) 
High-Resolution Gamma-Ray Spectrometry of Water (ASTM 1985) 

Precision 
(RPD) 

±20 

±30 

Precision and accuracy are goals. Since these parameters are highly matrix dependent they could vary greatly from the goals listed. 
a/ Practical Quantitation Limits for organics and inorganics are reported in units of mg/kg for soil and mg/L for water. 

WHC(PUREX-4)\9~24-92\03383T 

Page 6 of 6 

Accuracy 
(%) 

±25 

±25 
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Table 8-5. Data Gaps by Site Category. 

Site Category 

Tanks and Vaults 

Cribs and Drains 

Ponds, Ditches, and Trenches 

Septic Tanks and Associated 
Drain Fields 

Transfer Facilities, Diversion 
Boxes, and Pipelines 

Unplanned Releases 

WHC(PUREX-4)\9-23-92\03383T 

--------- - - --

Identified Data Gaps 

• Contaminant concentrations in waste management 
units other than single-shell tanks 

• Distribution of contaminants in subsurface soils 
released in leaks 

• Constituents concentrations in related surface 
contamination 

• Contaminant concentrations in cribs 
• Contaminant concentrations in soils beneath cribs 
• Specific constituents (especially organic chemicals) 
• Distribution and vertical/lateral extent of 

contamination 

• Distribution/ extent of subsurface contamination 
• Buried contaminant concentrations in stabilized 

portions/units 

• Actual discharge levels 
• Possible discharge and presence/level of 

non-sanitary wastes (e.g., laboratory drains) 

• Contamination constituents and concentrations 
• Direct radiation levels in facilities 
• Constituents/ concentrations in related surface 

contamination 
• Integrity of transfer lines 

• Surface soil constituents and concentrations 
• Buried contamination constituents and 

concentrations 
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Table 8-6. Applicable Characteriz.ation Methods at PUREX Plant Aggregate 
Area Waste Management Units. 

Source Investigation Method 

Surface 
Surface Subsurface Water 

Spectral Surface Soil Gas Surface Soil Sediment Subsurface 

Page 1 of S 

Radiation 
Survey Geophysics Geophysics Survey Sampling Sampling Soil Sampling Remarks ~=- · 216-A-1 Crib -- A -- - A -- A 

216-A-2 Crib A A A A 

216-A-3 Crib A A A 

216-A-4 Crib A A A 

216-A-S Crib A A A 

216-A~ Crib A A A 

216-A-7 Crib A A A A 

216-A-8 Crib A A A A 

216-A-9 Crib A A A 

216-A-10 Crib A A A 

216-A-21 Crib A A A 

216-A-24 Crib A A A A 

216-A-27 Crib A A A 

216-A-30 Crib A A A 

216-A-3 l Crib A A A A 

216-A-32 Crib A A A 

216-A-36A Crib A A A 

216-A-36B Crib A A A 

216-A-37-1 Crib A A A 

216-A-37-2 Crib A A A 

216-A-38-1 Crib X X 

WHC(PUREX-4)/9-24-92/03383T 



Waste Management Unit 

216-A-41 Crib 

216-A-45 Crib 

216-A-11 French Drain 

216-A-12 French Drain 

216-A-13 French Drain 

216-A-14 French Drain 

216-A-15 French Drain 

216-A-22 French Drain 

216-A-26 French Drain 

216-A-26A French Drain 

216-A-28 French Drain 

216-A-33 French Drain 

216-A-35 French Drain 

216-A-29 Ditch 

216-A-34 Ditch 

216-A-18 Trench 

216-A-19 Trench 

216-A-20 Trench 

216-A-40 Trench 

WHC(PUREX-4)/9-24-92/03383T 
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Table 8-6. Applicable Characterization Methods at PUREX Plant Aggregate 
Area Waste Management Units. 

Source Investigation Method 

Surface 
Surface Subsurface Water 

Radiation Spectral Surface Soil Gas Surface Soil Sediment 
Survey Geophysics Geophysics Survey Sampling Sampling 

A A A 

A A 

X 

X 

X 

A A 

X 

X 

X 

X 

A A 

X 

X 

X 

X 

X 

X 

X 

X 

-----, 

Page 2 of 5 

Subsurface 
Soil Sampling Remarks 

A 

A 

X 

X 

X 

A 

X t1 
X 0 

t1 t!! 
X §i ~ 
X 0:, \0 

N 
A 

I 

~ 
X 

X 

X 

X 

X 

X 

X 

X 



Waste Management Unit 

2607 EA Septic Tank/Drain Field 

2607 EC Septic Tank/Drain Field 

2607 ED Septic Tank/Drain Field 

2607 EG Septic Tank/Drain Field 

2607 EJ Septic Tank/Drain Field 

2607 EL Septic Tank/Drain Field 

2607 E6 Septic Tank/Drain Field 

2 3 0 9 

Table 8-6. Applicable Characteri:zation Methods at PUREX Plant Aggregate 
Area Waste Management Units. 

Source Investigation Method 

Surface 
Surface Subsurface Water 

Radiation Spectral Surface Soil Gas Surface Soil Sediment 
Survey Geophysics Geophysics Survey Sampling Sampling 

X X 

X X 

X X 

X X 

X X 

X X X 

X X -~-===.,.,,._,,,.....,.,.,..,. 

218-E-1 Burial Ground X X 

218-E-8 Burial Ground X X 

218-E-12A Burial Ground X X 

218-E-12B Burial Ground X X 

218-E-13 Burial Ground X X 

WHC(PUREX-4)/9-24-92/03383T 
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Subsurface 
Soil Sampling Remarks 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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Waste Management Unit 

9 2 2 0 

Table 8-6. Applicable Characterization Methods at PUREX Plant Aggregate 
Area Waste Management Units. 

Source Investigation Method 

Surface 
Surface Subsurface Water 

Radiation Spectral Surface Soil Gas Surface Soil Sediment 
Survey Geophysics Geophysics Survey Sampling Sampling - I~-

UN-200-E-10 Unplanned Release X -- - - X --
UN-200-E-11 Unplanned Release X -- - - X -
UN-200-E-12 Unplanned Release X -- -- -- X -
UN-200-E-13 Unplanned Release X -- -- -- X --
UN-200-E-15 Unplanned Release X -- -- -- X --
UN-200-E-19 Unplanned Release X -- -- -- X --
UN-200-E-20 Unplanned Release X -- - - X --
UN-200-E-22 Unplanned Release X -- - - X --
UN-200-E-25 Unplanned Release X -- - - X --
UN-200-E-26 Unplanned Release X -- - -- X -
UN-200-E-28 Unplanned Release X -- - - X -
UN-200-E-31 Unplanned Release X -- - - X --
UN-200-E-33 Unplanned Release X -- -- - X --
UN-200-E-35 Unplanned Release X -- -- -- X --
UN-200-E-39 Unplanned Release X -- -- -- X --
UN-200-E-40 Unplanned Release X -- -- -- X --
UN-200-E-42 Unplanned Release X -- - -- · x -
UN-200-E-49 Unplanned Release X -- -- -- X --
UN-200-E-56 Unplanned Release X -- -- -- X --
UN-200-E-58 Unplanned Release X -- - -- X --
UN-200-E-60 Unplanned Release X -- - - X --

WHC(PUREX-4)/9-24-92/03383T 
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Subsurface 
Soil Sampling Remarks 

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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Table 8-6. Applicable Characterization Methods at PUREX Plant Aggregate 
Area Waste Management Units. 

Source Investigation Method 

Surface 
Surface Subsurface Water 

Radiation Spectral Surface Soil Gas S~rface Soil Sediment 
Waste Management Unit Survey Geophysics Geophysics Survey Sampling Sampling 

UN-200-E-62 Unplanned Release X -- - -- X -
UN-200-E-65 Unplanned Release X -- - - X --
UN-200-E-67 Unplanned Release X -- -- -- X -
UN-200-E-68 Unplanned Release X -- -- -- X --
UN-200-E-72 Unplanned Release X -- - -- X --
UN-200-E-88 Unplanned Release X -- - -- X --
UN-200-E-94 Unplanned Release X -- - -- X --
UN-200-E-96 Unplanned Release X -- - -- X -
UN-200-E-97 Unplanned Release X -- -- -- X --
UN-200-E-100 Unplanned Release X -- -- -- X -
UN-200-E-114 Unplanned Release X -- - -- X --
UN-200-E-l 17 Unplanned Release X -- -- -- X --
UN-200-E-142 Unplanned Release X -- -- -- X --
X = Investigation at each individual site. 
A = Investigation representative of several analogous sites . 
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Soil Sampling Remarks 
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X -
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X -
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9.0 RECOM1\1ENDATIONS 

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 
(DOFJRL 1992a) decision making process. A primary task in achieving this purpose is to 
assess each waste management 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 

. 20 

know ledge regarding PUREX 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 waste management unit. This 
data evaluation process is a refinement of the Hanford Site Past-Practice Strategy (Figure 1-
2) and establishes criteria for selecting an appropriate Hanford Site Past-Practice Strategy 
path (expedited response action, ERA; interim remedial measures, IRM; limited field 
investigation, LFI; and final remedy selection,FR:S) 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. 

21 
22 
23 

N 24 
_ 25 This section presents recommended assessment paths for the waste management units 

26 and unplanned releases at the PUREX Plant Aggregate Area. These recommendations are 
N 27 only proposed at this time and are subject to adjustment and change. Factors that may affect 

28 development of final recommendations include, but are not limited to, comments and advice 
29 from the Washington State Department of Ecology (Ecology), U.S. Environmental Protection 
30 Agency (EPA), or U.S. Department of Energy (DOE); identification and development of 
31 new information; and modification of the criteria used in the assessment path decision 
32 making process. The data evaluation process depicted in Figure 9-1 and discussed in Section 
33 9 .1 was developed to facilitate only the technical data evaluation step shown on the Hanford 
34 Site Past-Practice Strategy (Box A, Figure 1-2). Procedural and administrative requirements 
35 for implementation of the recommendations provided in this AAMS will be performed in 
36 accordance with the Hanford Federal Facility Agreement and Consent Order (Tri-Party 
37 ". Agree~ent). (Ecology et al. 1990) and the Hanford Site Past-Practice Strategy. Changes in 
38 recommendations will be addressed, and more detail on recommended assessment paths for 
39 waste management units and unplanned releases will be included in workplans as they are 
40 developed for the actual investigation and remediation activities. 
41 
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1 A majority of waste management units and unplanned releases do not have information 
2 regarding the nature and extent of contamination necessary for quantitative or qualitative risk 
3 assessment, especially with regard to hazardous constituents, and were recommended for 
4 additional investigation (e.g., LFI) . Several units and releases assessed within the ERA path 
5 were recommended for actions that fall within the scope of existing operational programs. 
6 Sites with elevated levels of surface radionuclide contamination are addressed by the 
7 Radiation Area Remedial Action (RARA) pgrogram. 
8 
9 Waste management units and unplanned releases which are addressed entirely by other 
10 programs were not subjected to the data evaluation process. This includes units and 
11 unplanned releases that are within the scope of the Single-Shell Tank Closure Program, 
12 Decommissioning and RCRA Closure Program, and Waste Management Program. Table 9-3 
11 provides a list of the units not included in the evaluation. 
i'4" 
1 
1 
17 
1'8'· 
1 ' . 
20 
2 
2 
23 
2 
25.. A discussion of the four decision-making paths shown on Figure 9-1: ERA, IRM, LFI, 
26 and final remedy selection, is provided in Section 9.1 . Section 9.2 provides a discussion of 
2~ the waste management units grouped under each of these paths. • A discussion of regrouping 
2 and prioritization of the waste management units is provided in Section 9 . 3. 
29 Recommendations for redefining operable unit boundaries and prioritizing operable units for 
30 work plan development are also provided in Section 9.3. No additional aggregate area-based 
31 field characterization activities are recommended to be undertaken as a continuation of the 
32 AAMS. All recommendation for future characterization needs (see Section 8.0) will be more 
33 fully developed and implemented through work plans. Plan development and submittal will 
34 be accomplished in accordance with requirements of the Hanford Site Past-Practice Strategy 
35 and the Tri-Party Agreement and could include remedial investigation (Rl)/feasibility study 
36 (RI/FS); RCRA facility investigation (RFl)/corrective measures study (CMS), or LFI work 

· 37 .. plans .. - Secti9ns __ 9A and 9.5 provjde recommendations for focused feasibility and treatability 
38 .. , ... studies; respectively: · · 

39 
40 
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9.1 DECISION MAKING CRITERIA 

The criteria used to assess the most expeditious remediation process path are based 
primarily on urgency for action and whether site data are adequate to proceed along a given 
path (Figure 9-1). All units and unplanned releases that are not completely addressed under 
other Hanford Site programs are assessed in the data evaluation process. All of the units and 
releases that are addressed in the data evaluation process are initially evaluated as candidates 
for an ERA. Sites where a release has occurred or is imminent are considered candidates for 
ERAs. Conditions that might trigger an ERA are the determination of an unacceptable health 
or environmental risk or a short time frame available to mitigate the problem (DOE/RL 
1992a). 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). 

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 mrem/h exposure rate, 100 ct/min beta/gamma above 
background or alpha greater than 20 dis/min were also designated as candidate IRM sites. 
The radiation and surface contamination criteria are based on the Westinghouse Hanford 
Radiation Protection Manual (WHC-CM-4-10) posting requirements. In addition, surface 
contamination sites that had an Environmental Protection Program ranking of greater than 7 
were also designated as candidate IRM sites. A value of 7 was chosen because it represents 
the approximate midpoint of the scoring range. The 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 judgement; 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 become available the list of 
units recommended for consideration as IRM sites may be altered. 
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For certain units and unplanned releases, it was recognized that remedial actions could 
be undertaken under an existing operational or other Hanford Site program (e.g. , Single-Shell 
Tank Closure, RARA, Waste Management, or Decommissioning and RCRA Closure 
Programs). As a result, recommendations were made that remedial actions be undertaken 
(partially or completely) outside the 200 AAMS past-practice program. Units or unplanned 
releases that could be addressed only in part by another program (e.g., surface contamination 
cleanup under the RARA Program) remained in the 200 AAMS data evaluation process for 
further consideration. If it cannot be demonstrated that these sites will be addressed under 
the operational program within a time frame compatible with the past practice program, they 
will be readdressed by the 200 AAMS process. Tracking of waste management units 
included in operational programs will be discussed in the work plans developed for each 
operable unit/aggregate area. 

Units and unplanned releases recommended for complete disposition under another 
program (e.g., single-shell tanks and associated structures under the Single-Shell Tank 
Closure Program) were not considered in the 200 AAMS data evaluation process. In 
addition potentially new sites that were identified during the AAMS were also not 
considered. It 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. Potentially new sites identified in the PUREX 
Plant Aggregate Area are described in Section 2. 3 .10. 

23 Specific criteria -used to develop initial recommendations for ERAs, LFis, and IRMs 
2 r for units and unplanned releases within the PUREX Plant Aggregate Area are provided in 
25 Sections 9.1.1 and 9.1.2. Units and unplanned releases not initially addressed under an 
26 ERA, LFI, or IRM will be evaluated under the final remedy selection path discussed in 
2 • Section 9.1.3 . 
28 
29 
30 9.1.1 Expedited Response Action Path 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

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 near future unacceptable health or environmental 
risk, and a short time-frame available to mitigate the problem. Conditions include, but are 
not limited to: 
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• 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 potential for release or migration of 
hazardous substances and radioactive or mixed waste contaminants 

• The availability of other appropriate federal or state response mechanisms to 
respond to the release 

• Time required to develop and implement a final remedy 

• Further degradation of the medium which may occur if a response action is not 
expeditiously initiated · 

• Risks of fire or explosion or potential for exposure as a result of an accident or 
failure of a container or handling system 

• Other situations or factors that may pose threats to human health or welfare or 
the environment. 

These conditions were used as the initial screening criteria to identify candidate waste 
management units and unplanned releases for ERAs. Candidate waste management units and 
releases that did not meet these conditions were not assessed through the ERA evaluation 
path. Additional criteria for further, detailed screening of ERA candidates were developed 
based on the conditions outlined~ the Hanford Site Past-Practice Strategy. Quantification 
of these criteria for further screening were developed. These screening criteria are depicted 
in Figure 9-1 and are described below. 

The next decision point on Figure 9-1 used to assess each ERA candidate is whether a 
driving force to an exposure pathway exists or is likely to exist. Units or unplanned releases 
with contamination that is migrating or is likely to significantly migrate to a medium that can 
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1 result in exposure and hann to humans required additional assessment under the ERA 
2 process. Units or unplanned releases where contamination could migrate and, therefore, 
3 potentially require significantly more extensive remedial action if left unabated were also 
4 assessed in the ERA path. 
5 
6 Waste management units and unplanned releases with a driving force were assessed to 
7 determine if unacceptable health or environmental risk and a short time-frame available to 
8 mitigate the problem exists from the release. The criteria used to determine unacceptable 
9 risks are based on the quantity and concentration of the release. If the release or imminent 
10 release is greater than 100 times the CERCLA reportable quantity for any constituent, the 
11 unit or unplanned release remains in consideration for an ERA. If the release or imminent 
12 release contains hazardous constituents at concentrations that are 100 times the most 
13 applicable standard, the unit or unplanned release continues to be considered for an ERA. 
1 Application of the criterion of 100 times applicable standards is for quantification of the 
1~ strategy criterion that addresses "high levels of hazardous substances and radioactive or 
16 mixed waste contaminants ... ". The factor of 100 is based on best engineering judgement of 
1 what constitutes a high level of contamination warranting expedited action. In some cases, 
1 &._ engineering judgment was used to estimate the quantity and concentration of a postulated 
19 release. Standards applied include Model Toxics Control Act (MTCA) standards for 
2~ industrial sites and DOE and Westinghouse Hanford radiation criteria (refer to Section 6.0). 
21 The application of these standards does not signify they are recognized as ARAR.s. 
22 
23 The ERA screening criteria, in addition to those presented in the Hanford Site Past-
24N Practice Strategy, were applied to provide a consistent quantitative basis for making 
25 recommendations in the AAMS. _ The decision to implement the recommendations developed 
2o in the AAMS will be made collectively between DOE, EPA and Ecology based only on the 
27, criteria established in the Hanford Site Past-Practice Strategy. 
28 
290,. If a release is unacceptable with respect to health or environmental risk, a technology 
30 must be readily available to control the release for a unit or unplanned release to be 
31 considered for an ERA. An example that would require substantial technology development 
32 before implementation of cleanup would be a tritium release since no established treatment 
33 technology is available to separate low concentrations of tritium from water. 
34 
35 The next step in the ERA evaluation path involves determining whether implementation 
36 of the available technology would have adverse consequences that would offset the benefits of 
37 an ERA. Examples of adverse consequences include: (1) use of technologies that result in 
38 risks to cleanup personnel that are much greater than the risks of the release; (2) the ERA 
39 would foreclose future remedial actions; and (3) the ERA would prevent or greatly hinder 
40 future data collection activities. If adverse consequences are not expected, the site remains 
41 in consideration for an ERA. 
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The final criterion is to detennine 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 Waste Management Program. Active 
facilities include certain transfer lines, diversion boxes, catch tanks, and the 207-A and the 
216-A-42 Retention Basins. Generally, active waste management units will not be included 
in past-practice investigations unless operation is discontinued prior to initiation of the 
investigation. The Decommissioning and RCRA Closure Program is responsible for safe and 
cost-effective surveillance, maintenance, and decommissioning of surplus facilities and 
RCRA closures at the Hanford Site. The Decommissioning and RCRA Closure Program is 
also responsible for RARA activities that include surveillance, maintenance, decontamination, 
and/or stabilization of inactive burial grounds, cribs, ponds, trenches, and unplanned release 
sites. 

If the proposed ERA will not address all the contamination present, the unit or 
unplanned release continues through the process to be evaluated under a second path. For 
example, surface contamination cleanup under the RARA Program may not address 
subsurface contamination and, therefore, additional investigation may be needed. 

Final decisions· regarding the conduct of ERAs in the aggregate area will be made 
among Ecology, EPA, and DOE 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 
detennine if sufficient need and infonnation 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 waste management unit in a category; therefore, it 
is effective to evaluate candidate units as a group. The groupings used in Section 2.3 (e.g. , 
cribs; tanks and vaults; etc.) will continue to be used to group the units for IRM assessment. 
This grouping approach is especially effective in reducing characterization requirements. As 
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 
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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 units. It is expected, therefore, that a LFI would provide sufficient information to 
proceed 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 are sufficient to develop a conceptual model and qualitative 
risk assessment; 2) the IRM will work for this pathway; 3) implementing the IRM will have 
adverse impacts on the environment, future remediation activities or data collection efforts; 
4) the benefits of implementing the IRM are greater than the costs. If data are not adequate 
an assessment was made to determine if an LFI might provide enough data to perform an 
IRM. If an LFI would not collect sufficient data to perform an IRM, the unit was addressed 
in the final remedy selection path. 

The final step in the IRM evaluation process is to assess if the IRM will work without 
significant adverse consequences. This includes: will the IRM be successful? will it create 
significant adverse environmental impacts (e.g., environmental releases)? will the costs 
outweigh the benefits? will it preclude future cleanup or data collection efforts? and will the 
risks of the cleanup be greater than the risks of no action? Units where remediation is 
considered to be possible without adverse consequences outweighing benefits of the 
remediation are recommended for JRMs. Low priority unplanned releases at candidate IRM 
units will be included. in the IRM evaluations of the candidate units. 

Final decisions will be made among DOE, BP A, and Ecology regarding the conduct of 
IRMs in the PUREX Plant Aggregate Area based, at least in part, on the recommendations 
provided in this AAMSR, and the results of a supporting LFI. 

9.1.3 Final Remedy Selection Path 

Sites recommended for initial consideration in the final remedy selection pathway- are 
those not recommended for IRMs, LFis, or ERAs and those considered to be low priority 
sites. It is recognized that all units and unplanned releases within the operable unit or 
aggregate area will eventually be addressed collectively under the final remedy path to 
support a final aggregate area or operable unit Record of Decision (ROD) . 

The initial step in the final remedy selection process path is to assess whether the 
combined data from the AAMS, and any completed ERAs, IRMs, and LFis are adequate for 
performing a risk assessment (RA) and selecting a final remedy. Whereas the scope of an 
ERA, IRM, and LFI is limited to individual waste management units or groups of similar 
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waste management units, the final remedy selection path will likely address an entire 
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 needs will be identifieq and 
collected. 

9.2 PATH RECOMMENDATIONS 

Initial recommendations for ERA, IRM, and LFI 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. Following approval by Ecology, EPA, and DOE, these recommendations will 
be further developed and implemented in work plans. 

9.2.1 Proposed Sites for Expedited Response Actions 

!ttt\JllllitlllllBIIII 
1:::::::::::1]I::lllmitlllilllll1:lg 
1::::::::::::::]:::::11Ptl:ll!:'• llim:::11u::::,~llil8l 

9.2.1.1 Sites With Significant Surface Contamination. F.ach of the 15 sitestlli.s.]]jijffiijj has 
levels of surface contamination that are high enough to be of immediate conceii:::-:-::S~rlace . 
contamination is immediately accessible to humans (i.e., workers) and biota. The potential 
for transport by the wind or biota is also significant and so surface migration is also a 
problem. It is expected that the releases of radionuclides and potential radiation exposure 
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levels at these sitesqffiffl would be greater than 100 times reportable quantities and 

iffl~~~1!!'~=~:-sc: ~~:~i~~~~ese surface contamination sites 

The follQwiflg sites were eiralt:utted eloftg the ERA ptltli because of surface 
COftftlfflfflatioft: 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

216 A 1 Crib 

216 A 6 Crib 

216 A 7 Crib 

216 A 9 Crib 

216 A 21 Crib 

216 A 14 FreBeh Dftlffl 

216 A 28 FreBCh DmiB 

216 A 40 TreBCh 

207 A R-eleBtioft Basifts 

216 l" .. 42 Retefttion Be:siB: 

218 B 1 Burial Grouacl 

218 E 12A Burial GrouBcl 

UN 200 B 88 URf)lftlffleEl R-ele&se 

UN 200 E 100 UBplft:ftfted R-ele&se. 
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The surfaee eontamifl:fttion at eaeh of these units is eh8:ffleteri2ed below. 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

The 216 A 1 Crib has an aree. of surfaee eoetamieation of up to 3,000 dis/lBffl. 

The 216 A 6 Crib has an 8:fe& of surfaee eontamiBation. of up to 5,000 dis/lBffl. 

The 216 A 7 Crib has beee. issued a SuFYeillance 8:8:d Compliftftce Ie.speetioe. 
Ref)ort (SCIR) and has been gi'f•ee. a fllftking of 7 out of 15 possible points. This 
ffleft:HS that the site has high surfaee mdifttion le>1els, that it is accessible, and that 
there is ongoing surfaee eontamiflant migmtion. This site eonta:ins aree.s of 
surfaee contam-inatioe. of up to 30,000 dis/fflHl. 

The 216 A 9 Crib has surface contamiBatioe. of up to 30,000 dis/fflHl. 

The 216 A 21 Crib has surfaee eontamination. of up to 15,000 dis/min. 

The 216-A-14 French Drain has surface contamination of up to 56,000 dis/min 

flilil 
The 216-A-28 French Drain has surface contamination of up to 10,000l,i?,m 
dis/min::!~iffllil• 
The 216 A 40 Trench has surfaee eontaminfttioe. of up to 4 mrem/h. 

The 207 ." .. Retentioe. Basins hft'le surface contaminatioe. of up to 1,500 et/fflHl. 

The 216-A-42 Retention Basin has surface contamination of up to 200,000 

dis!mmillliimlil· 
The 218 B 1 Burial Gmue.d has surface eontaminfttioe. of up to 5,000 et/fflHl. 

The 218 B 12A Berial Gf0ee.d has serfaee eontaminfttioa of up to 20,000 
dis/min. 

The UN 200 B 88 Unplane.ed Jl.elease has surface eontam-infttion of up to 60,000 
dis/tnift. 
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• The UN 200 E 100 Uflf)lftnned Release has stuf&ee eoate.mine.tioB of Uf) to 5 
mrem/h 

9.2.1.~I Non-ERA Sites. The primary reason most waste management units and unplanned 
releases were not recommended for ER.As was because of the lack of driving force to an 
exposure pathway. Inactive cribs, ponds, ditches, and trenches are no longer receiving waste 
and, therefore, no longer have artificial recharge as a driving force to move subsurface 
contaminants. Natural recharge from local precipitation was not considered a significant 
short-term driving force. Specifics for each waste management unit or unplanned release are 
provided in Table 9-2. 

A majority of the unplanned release sites either will be addressed by the RARA 
~~ogram to eliminate the airborne release pathway or had insufficient quantity and 
concentration of contamination to qualify as an ERA. 

9.2.2 Proposed Sites for Interim Remedial Measures 

Twenty~yj of the ~j waste management units and unplanned releases addressed 
in the PUREX Piani Aggregate .. Area data evaluation process were identified as high priority 
units (refer to section 5.0) and were assessed as candidates for IRMs. Foutteen$'P.«~ of the 
~7,1, units were designated as high priority units and unplanned releases because ··of'hlgh 
HRS. and mHRS scores. The othe1fi!'-~~-;:J! units and unplanned releases, 216 A 1 11:Bd 
216 A 30 Cries, 216 A 14 11:Bd 216 C .. 8 ... Ffefteh. Dfllins, 207 A RetefttioB Basins, 218 E 1, 
218 E 12A, &Bd 218 E 12B Burial Gft>HBds, 200 E Buming Pit 11:Bd UN 200 E 88 11:Bd UN 
200 E 100 Uflf)lftftfted Releases, were designated as high priority because of surface radiation 
measurements. The Environmental Protection rankings did not add to the high priority sites 

~~~~~--~~~Y .. ~~~--~11:. ~~l~ct.~.'>.11: .. ~~~ - ~~t .ct.ll_~, .. t?. .. <:>.t~~r.. ~r.i~~~'. .... l ]i:W!i?i:::! :I!ltiffilVY 
µffi!Jll!:::m§l!l!:::1 :1\il::ll@lm~I:~YIHl ::ffiit::Buiiilrn::Iseptic tanks and drain 
fields and the majority of the unplanned releases were two primary classes of units not 
considered in the IRM path. 
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All uft:its remain ftS IRM e&ftdiEl&les but fef1Ui1'e LFls to oet&ift suffieieet iefofffl&tioe to 
proeeed with the HU.I. A tiiseussioe of the LFls is J'fOlritled m Section 9.2.3. The :re&soe 
uft:its anti Uftf)l&e-eeti rele&ses 8.fe eot immediately reeofflfB:eeded for HU.ls wfts eecause eoee 
were eoesi<iered to hB¥e adeqaate data to perfofffl a (ltlalitat&•e risk assessmeet aecllor seleet 
ft remedy. 

9.2.3 Proposed Sites for Limited Field Investigation Activities 

A LFI is the eoHeetioe of limited ftdditioe&l. site data whieh are suffieieet to support a 
decision on eondueting ERAs or IRMs (DOE/RL 1992&). ID: contmet, a. RI is a. eroa.dcr site 
wi<ie effort appropriate for lowef priority sites. The goal for a RI is final remedy seleetioft 
where ftS the goal of ft LR is foeused Oft supporting ERAs &nd HU.ls only. 

Twenty-twefiyj waste management units are recommended to undergo LFis. ~ 

IRM and LFI will be more completely developed in work plans; however, the following 
addresses possible considerations during work plan development. 

Possible LFI objectives would be to: 

• Evaluate the potential for releases from the waste management unit to impact 
underlying groundwater quality. 

• 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. 
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,::::::::::::::::IIMOOl!:iml2liitm2m•:::1!11::11:::1Y!il¥Il liigi!mii!ffll 

IIJJJJl!ilil!Illlill• IU:llilf= 

mm~11:~:::::m1n,:::s1::"RP!!lii!i!§lfflllli:B,@l~!i:ii!U-lf: 
Cedidttte HU.f ue:its h1We beeft e&tegorizeEI into two groups that eoftttlift Sffllli8:f rele&se 

waste, rele&se meehfte:isms, ftftti desigB. The two gfffllps ere eribs ftftti freneh dftttfts, ftftti 
aurial sites. 

9.2.3.1 Cribs and French Drains. The eribs ftftd freneh ElnHns hll¾'e been grouped together 
aeefttlse freneh dftttfts ere essentiftlly small diameter eribs. The eribs ftftti freneh Elmies 
reeommended for ft LFI ftlso he•re been e11ftluftted &long the ERA path. All but three eribs 
were reeommeftded for eetions under the RARA progmm (Seetion 9.2.1). The eetions 
implemented under the RARA progfflffl wHl preeede the LFI eetirrities. Cribs ftftd freneh 

fiiiir-iim•~-& 
• 216-A-1 Crib 

i::J:JlJl:!litl ilfil 
1::t::::I1::::::::11:11,1::::mn1 

• 216-A-4 Crib 
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• 216-A-5 Crib 

• 216-A-6 Crib 

• 216-A-7 Crib 

• 216-A-9 Crib 

• 216-A-21 Crib 

• 216-A-24 Crib 

• 216-A-27 Crib 

1:t:t11::::::::::11:tr11m::sn1 

l ::i:J:J:J:l!!tl t~!Il1Ri 
i./JJ[f21li@l ¥:32Rtrnti 
: -:•:❖:•:•:•.························❖:•.·.· •• ·.·.·.··················•:•:•::;,:-:-: •• •••• 

• 216-A-36A Crib 

IIJ!Jfllllitl~l:lnl 

1:::::::::::::::::::lllltlZf:!tlnl 
l lll:IIlllllltlitl li!Bi 
, :::::::::ttlllliltllllfil 

1::::::::::::r1:~1~f.lll::::mfi" 
• 216-A-14 French Drain 

• 216-A-28 French Drain 
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Cribs to be HYlOlYed iR LFI aeti11ities that do aot require aetioas uadet" the RARit' .. 
program iflclude the following: 

• 216 A 8 Crib 

• 216 A 30 Crib 

• 216 A 36B Crib 

• 216 A 37 2 Crib 

.............. m :::11¥~m1:::m :::!fiBIE1111::::fqi1:11:::11m1:::ta:::m1:::11t~M-t11fit:::mm 
~ :::m,fflffili:::Mitffl§ . 

, 
a, 

1:1::::::i:tllill1IIlililll:1:ll;lllllw• i.Il-mllilal!il 
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:Iil!:::l:::111111!]§1\!It.lElm:illmliI§mfflll!t.l~ 

IIIIIIIII£!ititi21IfflBmimliffl!I!IIDill-l~! 
The ~I::!~ with surface contamination were addressed in the IRM path after first 

being assessecf1ri ···nittERA. path. The actions recommended for the units will not address the 
subsurface contaminations in the facilities; therefore, they were included for assessment 
under the remaining criteria. 

The initial deeisioB poiBt iB the IRM: path is to assess whethet" d&t& e:re adequate to 
eoBduet ftfl: IRM:. The d&t& fPt'fti:1:&ble fof cribs are sereeftiftg ler1el d&t& (SeetioB 8.2.2 .2) ftft6 
estimated in11eetories (Tables 2 2 &Bd 2 3) that do eot pro1t1ide informatioe oe the eature and 
e=xteet of the coet&min&tioB. Therefore, flB IIU.{ could Bot ee implemeeted without furthet" 
ilPt'estigatioB. 

Similarities of units may make it possible to remediate them using the obserYatioeal 
approach flftet" chllfflCterizing oely a few of the uftits. Therefore, it was e=xpeeted that a LFI 
would pf0'1ide sttffieieet information to proceed with flB IIU.{ fol' waste mftftftgement ttnit 
grottps. Therefore, the basis fof reeofflfflendiftg a LFI is that suffieieet information cae ee 
gaiBed from a more detailed iw1estigation of oee or two of the cribs aed a freeeh drain that 
would allow a remedial deeision to ee made on the othef eribs with little or no aclditioeal 
chfH'fteterimtion. 

Possible representati¥e ueits for the PURBX Plaet Aggregate i\.rea would be the 
216 A 9 Crib, the 216 A 24 Crib, ftft6 216 A 28 French Dmin. The 216 A 6 Crib was 
seleeted to represeflt cribs reeei-1iBg waste tlttriBg imtiftl opemtioes. The 216 A 6 Crib also 
reeei't1ed the greatest ftffl:ouet of waste fof &11 of the eribs aed has reeei'led a la:rge ftfflouet 
coeta.mie&Bts. The 216 A30 Crib was selected to be represeetatF1e of cribs reeei'ling waste 
dttriflg more reeeet opemtions. The 216 A 28 French DmiB. was chosen beeause it reeei>t'ed 
the most waste of the freneh dmins aed has the highest iB¥entory of eoeteminaets. The 
mtion&le for IIU.{ ftft6 LFI will ee more completely der1e~ in wOfk pl&Bs, howe¥et", the 
following addresses possible coesidemtioes during work plwl de1t1elof,meet. 

Possible LFI objeeti't'es would ee to: 

e 

e 

&.1aluate the poteetial for releases from the waste maeagement ueit to impact 
uederlyiBg gt'E)uedwatet" (l\ffllit)'; 

DetermiBe if cofttftffl:in&tioB e=xists iB the soil eeeeath the cribs ftft6, if so, assess 
the e~ent; aed 
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Assess the exteet of eontamimmt migffltioft from the eries ift SUf>l)Oft of foettsed 
feasibility sftldies 

If transuranic radionuelides aed/or other hfli\8:fdous ehemieals a.re not found in soil 
aelew the fel'reseetatwe cries, it is ueliJrely to be preseet below the other units ifl. the gretlf), 

therefore adaitiona.l Sftfflf)lieg for traesumnie radionuelides and/or hemfdous chemicals would 
lilrely eot be eeeessary e.t the other units. The aCftlal exteet of tmesuranie eoeta.mieatioft, if 
any, eould be determined during implement&tion of a.e IRM (if jHstified) aed would not need 
to be fully keewft prior to the deeisioft to proeeed. The exteet of IRM aetioes for the otheF 
facilities would be eased Oft measttremeets from the fel'resefttllti¥e cries, therefore, eo other 
samplieg for extent of coeta.mieatioft e.t the otheF ttnits wottld be anticipated. 

9.2.3.2 Burial Sites. This groHp inclttdes six euria.l grounds. The six euria.l groHftds a.re 
not co¥ered HftdcF e. RCRA closttre or Pe.rt B permit e.ctioo, e.ftd inclHde the fol:lowifl.g: 

• 

• 

• 

• 

• 

• 

200 B Burniog Pit 

218 E l Burial Ground 

218 E 8 Bttrial Grottnd 

218 E 12A Burial Gfffllnd 

218 E 12B Burial Ground 

218 E 13 Burial Ground. 

The 218 E 1 e.ftd 218 E 12A Burial GroHnds were ideetified as high priority we.ste 
mane.gemeet units e.ftd were designated as IRM: ca.edidfttes. BecO:l:lse the 200 E Bttrniog Pit, 
the 218 E 8, 218 B 12B, e.ftd the 218 E 13 Bttrial Grounds £eCeiz1ed simila.f we.stes a.ed a.re 
generally eoestmeted ifl. a sim-ilM fashion, they wefe ifl.elHded ifl. the groHJ) with the 218 E 1 
a.ed the 218 E 12A BHria.l Grotteds. These we.ste me.eagemeet Hnits hll'1e iflsttffieieot dflte. to 
coodttet e.e IRM; therefore, they were £eCommended for LFis. It is ~ted the.t sttfficicot 
ioforme.tioft could be eete.ined from a limited i1¥1estigatioe of one or two euria.l gfflttnds to 
eootinue with IRM assessments (if jHstified) with little or no additiooal eha.meteriatioo of the 
otheF euria.l grounds. 

A possiele fel'reseote.ti-1e euria.l gfflUBd for the LFI would be the 218 E 12A Bttrial 
Ground. The 218 B 12A Burial Ground is £eCommended as eeiBg Fept=eseote.ti-1e because it 
is a high priority site due to surface eoote.miflatioe: and £eCei"led the gt'CO:test ·1olttme of waste 
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with the highest in¥eBtoey of coftftlltlfflaftts. It is e,cpeeted to cont&i:R similM wastes ftftd to ee 
similftf ie. design to the other aerial sites. 

IIP.•estigfttions of the acti¥e J>Ortion of the 218 B 12B Bmial Ground wHl be inehtded ie. 
the past pmetiees ie.¥estigfttioe. if the tte.it is de&cti-1ated priof to the ie.·1cstigfttion. 
Deacti·1fttioe. of the aerial grotte.d wHl remain with the oe.goie.g progfB:ffl that is e>lftht&tie.g 
altematwes to replace the unit. 

The ffttioe.ftle fof IRM: fte.d LFI wHl be more completely de•1eloped ie. woric plftfts; 
howe¥ef, the followi:ftg addresses J>OSsiele consideffttions dttring work plftft de,•elopmeBt. 

Possiele LFI objeeti11es would be to: 

• 

• 

• 

• 

Conduct surface contamie.fttion sur.·eys ftftd assess 1:ik:ely souree(s) 

B¥fthtate the l)Otentia:l for Feleases from the waste mftftagement unit to impact 
ue.deriyie.g groundwater fl'lftlity 

Determme if contftmie.fttion c,usts ie. the soil beneath the ooriftl gfO\:le.d fte.d, if so, 
assess the e:x:tent 

Assess the nftt\:lre ftftd e:x:tent of ftld:i.oooclide fte.d hft:alfdous chemical cofttftmie.ftftts 
ie. near surface fte.d surfftee soils at the aerial groue.d sufficieftt to sttpl)Ort a 
foe~sed feasieility study. 

Additional field ie.speetions fte.d doeumeftt re¥iews might be desimele to e¥fthtate the 
relftti,t•e ie.tegfity of e,cistie.g ooriftl ground caps fte.d ooried waste contftie.ers. Some 
geophjisical sur.·ey woflc might he Elesimele to ttptlftte information fotte.d regarElie.g the 
location ftftd coestmction of ooriftl grotted disposal units such as trenehes ftftd caissons, fte.d 
to ideetify l)Otential sttesurface voids that have a l)OteBtial for mltjor settlemeftt. 

If traBsttf&nie radioooelides ftftd/or other bft:alfdotts chemicals are not found ie. soil 
below the representftti't•e ooriftl groue.d, it is unlikely to be present below the other aerial 
grottnds; therefore, additioeal 9&1Bf)Hftg for tmnsumnie mdioooclides and/or ha:mfdotts 
chemicals would 1:ik:e1y not be neeessaey at the other ue.its. The actual e:x:teet of tffte.sume.ie 
eofttftmie.ation, if any, could ee determifleEI dttrie.g implementation of ae. IRM (if justified) at 
the oorial ground fte.d would not need to be fully lfflewe. prior to the decision to f)fOCeed. 
The e:x:teftt of IRM actioes for the other facilities would be eased on measuremeftts from the 
represent&tP1e aerial grottnd; therefore, no other 9&1Bf)HBg for atent of cofttftmie.fttioe. at the 
other aerial grottnds would ee ae.tieipated. 

WHC(PUREX-4)/9-29-92/03384A 

9-19 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
1.L 
14 
15-
12._ 
17 
18-
19,.. 

I • 

20 
21 
2 
23 
24 
25.. 
26 
21 
2 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

I 39 
40 
41 

DOFJRL-92-04 

Draft B 

9.2.4 Proposed Sites for Final Remedy Selection 

A number of unplanned releases, along with several diverse waste management units 
which are unique because of design, contaminants received, or operational history, have been 
proposed for the final remedy selection path. Section 9.2.4.2 discusses the sites proposed for 
direct inclusion in the final remedy selection risk assessment. Direct inclusion in the final 
remedy selector ~~ggjj:::iu is recommended for the remttiBder of the (1.l:H1'~mi~'::-j}(I 
waste managemenf"units···and unplanned releases due to the lack of infomiatlon.io ... perloini."'··· ..... 
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. A RI has been recommended for the 
PUREX Plant Aggregate Area which includes several groups of waste management units and 
unplanned releases. The first group contains cribs ftfld french drains. The second group 
contains BB iBjeetioB ii:i'.fi::[we~. The third group contains the ditches and trenches. The 
fourth group contains .. iiie··septic tanks and drain fields which require confirmatory sampling 

~<?. ~-~<>.~.- ~h.~~-~~~- S.~.~.s. .lP~~l:::~~---11:<>.t contain h.~dous or radioactive substances. ;111:::mm 
BIYiiPRiB:::::t1-I1&1ngl'he AAh-!lffitgroup contains bu~ ... 8.i_t~~-- -which require 
confirmatory sampling to show no contamination exists. The ~D.ff}group contains 
low priority unplanned releases which have unique contamination histories: · 

9.2.4.1.1 Cribs and French Drains • . Bighteen eribs ftfld l• l:french drains have 
been grouped as a single class because of their similarity (see Tabies···9_1 and 9-2). The 
group consists of Biee cribs ftfld Biee freBCh tlftlffls. These uBits ~neetl simile:r disposal 
pmetiecs.B,sn::::~:::1s1B::::11::::1u2m1~ 

1:::i:::::::::::::::::1:111t:1:1::i:1• 911
:

111m 

!titit@:Jm:l1J:IIIBl!l~ 

l llIJJl l!ll1:!eIIBi!t::111 

,:::::r::::1::1glffli!:\.tllllllP.li::~ 

I J:::::::::IielllteliiBIIIB 

1J::11::::::; :11itl!:illl:lllll 

l lII:lI:illll1lil:::1a,1,,::::aw. 

1:::::::ttlllllltllill!!flllllm 
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The Hmts were first assessed aloeg the BR.A. path. An BRA. was warranted for each 
mrit based on Her.ford Sile i'Oaat Pffletiee Sffflregy criteria (DOF/RL 19928) 800 releases 
oeeumxl m e¥eey ease. How011er, eo d1¥1mg force to an eKposure pathway etisted for any 
of the Hnits. 

All 18 units were assessed as low priority on the IRM e-.·aluation path. llU:l.:ffiffiffl 
lllll~iii!2!::::• !:n!¥l:::9:m,§:::Mm1:::1• :liii:IIUl:::a :::neiUlllll::::l!l~!liilt,J::r•·w .. 
Insufficient data exists at these sites t.bi$.dlfiltho conduct a risk assessment. A RI is 
recommended that would include eacii"'of'these sites-ffifflj}to provide nature and extent of 
contamination information to perform a risk assessmeni""ior final remedy selection. 

fuvestigation of the two aeti1t•e cribs 800 one aeti•t•e freneh dmifl: will be meJuded m the 
past pmctiees iftvestigation if the units ltfe deacti1t•ated prior to the mvestigation. 
Deactivation of the units will remain with the ongoing progmm that is currently opemtmg 
theRr.-

9.2.4.1.2 mjeetion B.iB,iiJ!Wells. Only one unit, the 299-E-34-11 Injection Well, 
appears in this group. This unit was first assessed aloeg the BRA path. All BRA was 
wft:ffllftted for this Hnit based on Hr:lr,faffl: Sile i°-a:3t Preetiee Sffflte-gy criteria (DOF/RL 
19928) 800 a release had oeeHrrecl. The uftit moved oHt of the BRP .. path as there was oo 
dfit1mg force to an ~sl-tre pathway. 

RnR1;w;i~~:ii;1Leis~,;ii:;1m:Eqi;i~:ii::~c!t"!!i:!Tf!i! 
these-ffiijJsites to conduct a risk assessment. A RI is recommended to provide nature and 
extent··of ·contamination information to perform a risk assessment for final remedy selection. 

9.2.4.1.3 Ditches and Trenches. Six units have been placed in this group due to 
their similarity. The group consists of two ditches and four trenches (see Tables 9 l and 
~: 

.;:; 

11::t:::::::tlllltll:Ilmstt 
1::::::i::1:111~1r11a1m 
~Mlllllellifl:ftJlmlli. 

~flllJIJl!lllillilimsh 
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These units were first e:ssessed &long the ERA pe:th. An ERP .. we:s we:mmted in ee:ek 
ease due to Har,feffi: Site .. 'Jest l'fflctice Strategy criteria (DOB/RL 1992ft) anti releases 
occurred e:t ee:eh site. For four of the sites, no drir1iflg foree to e:n e*posure pe:tkway existed 
for e:ny of the units. AH four units were e:ssessed e:s low priority on the IRM twe:lue:tioR 
pe:th. 

Two of the ~ffi(i, the 216-A-29 Ditch and 216-A-40 Trench, were rated as high 
priority ~ffl~::evaluated along the IRM path. Data were not adequate because J.p:::g~
an IRM and aii°"i'.~FI would not collect sufficient data, so these units were moved to .iiie· · ··· ······· .. 
FRSnffiUJ::ffiilfyfjffliipgjj path. In each case insufficient data exists at these sites to provide 
nature .. ancf exteiif.ofcoiiiamination information to perform a risk assessment for FR-S[ttil llffll]111Bii- ........... . 

Ill'lestigations of the aeti-¥e 216 A 29 Ditch will be included in the past pmetiees 
ift-1estigation if the unit is deaeti-¥8:ted prior to the in't'estige:tion. Dee:eti't'e:tion of the diteh 
will reme:in with the ongoing pregtllftl the:t is planning elosure. 

9.2.4.1.4 Septic Tanks and Associated Drain Fields. Seven units have been placed 
in this group because of their similarity. The gffiUP consists e,relusi:r1ely of septic tanks. 

1:::::::::I::::::::tlllEIEIII11BIMIJlll:1:lf:I 

l f]:t::1:emiiffflt!lmaI;1III!l!tfll!IE!!I 
1::::;::::::;:1:::glltllill,if:tJl!:::ffli.µ :::~ :::f:'.m.l 

1J::::::::::::::::::1m1t'&::::•::r111:::11;1ima:::1:~1 
1::::::1:]:lffl111:llll91::t£#:ii!tB::::mw;:::1~~ 
1:::t:1::::Jl-tllilil:Ei::JB ::11:::Bm:Iiiffl 
e:1:iI!IIi:1:+lltllI:ll?!IIwlliiil1IIBil:ilRB 
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This gfffllf' was aot assessed flloBg the ERA path because an ERA was Bot wftl'ffiflted 
beeftttse of Har.ford Sile .. JJ.a9t Pffletice Sffategy eriteffll (DOE/RL 19928). The tntits were 
assessed as low priority OB the IIOtl er1&luatioft path. IBsufficient tlftta exists at these sites to 
conduct a risk assessmoot. A RI is recommCftded to p10•1ide ftlltltre aed extoot of 
contamieatioB information to perform a risk assessment fo£ FRS. 

9.2.4.1.S Retention Basins. Two units, 207-A and 216-A-42, have been placed in 
this group. Both mt1:=:~tention basins w~:X~J.i~ltlllwli eyflluated aloBg the ERA path 
ftfttl-recommendeci.lor""actions uR<:ief the RARA.progmm .(Section 9.2.1). The actions 
implemented under the RARA ~gram will mitigate surface radiation of concern a-ad will 
moYe the units onto the IIOtl er1&luatioB path. The units will BO longCf be high priority ftfld 

II ~ra 
exists to provide nature and extent of contamination information to perform a risk assessment 

for FRS(t(IJllfflitII-· 

Rmi;,i,1=~~ o~t~c~~~: fu=~:!f:;~:~~ :::~~;~:o!a~~~~!t~.II 
deactivated prior to the investigation. Deactivation of the retention bas~ will remain with 
the ongoing program that is evaluating alternatives to replace the unit. ····· 

i::::::::::::::::::::::::11:11.1,1::=:• 11::=:11111 

1I:!JI!Jj::::tliltllilll:Il• !I 

~:::::::;:::::;M:6~:~f-tlB-IJ:JIM-"IP.l~~ 
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9.2.4.t.tii Unplanned Releases. Fetty sbt- tffl!~Jifflllll'!Jl!!;I sites have 
been placed in this group due to their similarity. The candidate sites are listed in Table 9-1. 
Fotty fuur of these ttftits were e:ssessed e:loeg the ERJ\. pe:th 8::ftd 8::ft ERA we:s initially 
warranted due to Hanfeffl Sile l'ast PFactice StFate-gy eriterie: (DOF/RL 1992a). Releases 
e:lso oeettrred e:t ee:eh site, howe·,er, BO dri'ling foree to 8:ft ~posttre pe:thwe:y exists. All 
futty fottr ttftits were e:ssessed e:s low priority oe the IRM C¥e:1tte:tioe pe:th. 

Two of the ~ tfg unplanned releases, UN-200-E-88 and UN-200-E-100, 
were rated as high priority ~-Iiflliffl!II!Blffi/li.B.!111 evaluated along the 
IRM path. Data were not adequate.for ."an"ti'af "aiicf "aii· LFi--wouicCiiot collect sufficient data, 
so these units were moved to the FR&,fil!i!iRY!:!~i. path. In all cases, insufficient 
data exists at these sites to provide naiiire-·ancCextent"ofcontamination information to perform 

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. 
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9.3.1 Units Addressed By Other Aggregate Areas or Programs 

The investigation of several sitesiOU§l::should be transferred from the PUREX Plant 
Aggregate Area to other programs for investigation. The programs include the Stuplus 
Faeilities Progfftffl, the Defeese Waste Management Program, the RCRA TSD 
-ffi~pfflmijg:j:fflililiftw.11:i:QJ.g~qm:! lf§ge.m~ij!iand ffi; !;Hftftfofd Site Single-Shell Tank 
ffliinf:j>rogram~ .. Tabfo··g·~j" iisis··tiie waste .. management units and unplanned releases that 
are recommended for deferral to these programs. No units within the PUREX pl9.8t 
aggregate area are reeommeeded for defefflll to 9.ftother aggregate area. 

The Defeese Waste Management Program is recommended to include four catch tanks 
and eleven diversion boxes. These units are located in operable units 200-P0-1 and 
200-P0-3. If the units ere elesed prior to i:lwestigation the units would be ifteluded ift the 
aggregate Heft twa-luation. If the units are elesed after i:twestigatioe: the units would be iii!i? =:. =..:;;.;:~~~~Jtjiru! 

The RCRA pf0gfllffl, ifteludiftg the TSD 9.80 the Ha:eford Site Single-Shell Tank 
~J~/Program,Me}ji. recommended to include all single-shell tanks (241-A, 241-AX, and 
24I=·c ··Tank Farms) l~::!ll§l• :1Blmmm:~~ unplanned releases in the three single-shell 
tank farms. The UPR-200-E-59 YQnplanned R;felease in the 200-PO-l Operable Unit and the 
four french drains, 216-A-16, 216-A-17, 216-A~23A and 216-A-23B in operable unitff.w 
200-P0-5 lf.lll!II:l\l:i:are also recommended for deferral to these programs. ····•· 

One potentially new site consisting of a fission products release to the environment has 
not been verified as an unplanned release. Action on this site is deferred until an actual 
release has been verified and the regulatory status of the site determined. The unplanned 
release occurred within the 241-C Tank Farm area; therefore, it should be addressed by the 
Hanford Site Single-Shell Tank llffi!li::Program. This unplanned release is discussed in 
detail in Section 2. 3 .10. ······················ 
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9.3.2 PUREX Plant Operable Unit Redefinition 

Redefinition of the 200-PO-1 through 200-PO-6 Operable Units is suggested based on 
the data valuation in this report. General redefinition is recommended as follows: 

• Investigation of groundwater should be removed from the scope and included in a 
200 East Area Groundwater Operable Unit. Groundwater beneath the PUREX 
Plant Operable Umts li• JIIIIIMYltfl interacts with all surrounding operable 
units since it is not confined by the geographic boundaries. Contamination from 
nearby operable units can migrate beneath any PUREX Plant Operable Units. 
Similarly, the contamination originating from the operable uni(i may migrate 
outside the boundaries of the operable unit:§. These interactions with other 
operable units will necessitate the integration of groundwater response actions 
throughout the 200 F.ast Area. This integration would likely be best handled in a 
siegle 200 East Area wide B,pµjffltgroundwater operable unit, rather than in 
individual source operable units. 

• High-level waste transfer facilities and encased pipelines should remain within the 
scope of the Defe11se Waste Management Program and the Sutplus Fneilities 
ffll2mBIB1.IB ::1B1:::1ttllt Program. The facilities are also structures 
with no unplanned releases and can be dealt with more efficiently in these 
existing H_anford programs. The_ Tri-Party Agreement does not include these 

E!ial~1::ii11•~-:f,ii1im1.l:;;:1••r111 
!-i!Jlil~ 

• Units included in other programs (e.g., RCRA, Defe11se Waste Management 
~' etc.) are listed in Table 9-3. All operable units had sites included 
in other programs. Operable unit 200-PO-6 had the least number of sites 
recommended for inclusion in other programs; only one site, operable unit 
200-P0-3, had the greatest number of sites recommended for inclusion into other 
programs; over 50 sites. 

Specific redefinition of the operable units are as follows: 

• 200-PO-l will have UPR-200-E-59 reassigned to 200-P0-3. This unplanned 
release is associated with the 216-A-40 Trench, but spread into the tank farm area 
and is, therefore, recommended for inclusion in the 200-PO-3 Operable Unit and 
subsequent jurisdiction of the Single-Shell Tank lll§lfffIProgram. 
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• Four french drains currently residing in the 200-P0-5 Operable Unit should be 
reassigned to the 200-P0-3 Operable Unit. These french drains currently reside 
within the 241-A Taruc Fann boundary and are more adequately addressed as part 
of this operable unit. It is, therefore, recommended that the geographic 
boundaries of the units be redrawn in the area of the 216-A-16, 216-A-17, 
216-A-23A, and 216-A-23B French Drains. The units are located in close 
proximity to one another and very near to a common border of the two operable 
units. Movement of a section of the common border to the east would satisfy the 
recommendation. 

9.3.3 Investigation Prioritization 

Very little if any data exist to rank the waste management units and unplanned releases 
within the PUREX 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. 

In the Tri-Party Agreement, the operable units were prioritized in the following order: 
<I) 200-P0-2, (2) 200-P0-5, (3) 200-PO-l and 200-P0-4, and (4) 200-P0-6. Operable unit 
200-P0-3 was not prioritized ·because it contained single-shell tanks. Based on estimated 
waste inventories in Table 2-2, the cribs and french drains received the largest quantities of 
contamination and should be investigated first. This approach would change the 
prioritization order of the Tri-Party Agreement to the 200-P0-4 Operable Unit being 
recommended for highest priority 'of investigation. The new order of prioritization would be 
!1) 200-P0-4 (2) 200-P0-2 {3) 200-P0-5 14) 200-P0-1 iffitf(5) 200-P0-6;-;md \ ' -:-. ' -:-.- ' ~ ' :-:-:-:-:-:-:-:-:-:-:-:-.-. ' 
6) 200 PO 3. 
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!!1-::::1t!liinil:11]iirliil~:::nx11:mIIHilllll]l:itiiim I~ :!:--]i! 
IP1t::i11I!i1::r,,m::• 11::n1::1m11:::iffiiiiI!IIitm!f&tiililliiiilhilBl!::iliillU 
~~~fl~~:::::::~~mltll llii~:::1111~::::§miit: The 216 A 29 Ditch has bee& deactwfttetl ftftd 
stab~ecl and the closure plaft is cum,ntly beiog deitelopecl. The 216-A-10 and 216-A-36B 
Cribs are inactive and also slated for closure. The 218 E 12B Burial Grouftd is cuffefttly 
opemti:og uftder a Laadfill Permit:. The RCR.i<\ faei1ities assoeiatecl with a:D. of the tank farms 
in the PUREX Plant Aggregate Area are oot assessecl uftder this study. These sites belong to 
a sepamt:e progmm with sepamt:e Tri Party Agreement milestoRCs. 

The 216 A 29 Ditch ftftd the 216 A 10 ftftd 216 A 36B CMs 8:fe reeommeodecl fof 
eleftft closure under RCRA ftftd ilYtestigfttio& ftftd remeclifttioft under CERCLA. Dfttft to 
suppoR elosHFe will ee de>t•eloped Hi Rls ftftd ftft LFI. ltwestigatio& Md remediatio& of these 
faci1ities will he Hieludecl with the investigatioft ftftd remecliatio& of their assoeiatecl 
groupiflgs. 
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.,, ..... -
Investigations have been recommended for several non-RCRA burial ground units 

under this AAMS. Since partial closures and corrective actions of the RCRA burial grounds 
have not been established, the recommended investigations may precede or overlap with 
RCRA activities. It will be necessary to ensure that investigations at non-RCRA units are 
integrated with schedules and proposed actions for the RCRA burial grounds as they are 
incorporated into the final status permit. 

In addition, there are a number of unplanned releases associated with RCRA TSD 
facilities within the PUREX Plant Aggregate Area that are recommended to be addressed 
during RCRA closure and/or permitting activities. Investigation and remediation of affected 
soils associated with these unplanned releases, if any, would results in a need to interface 
with the planned RCRA facility activities. 

9.4 FEASIBILITY STUDY 

Two types of the FS will be conducted to support remediation in the 200 ~ 
including focused and the final FS. The FFSs are studies in which a limited number· of units 
or remedial alternatives are considered. Final FS will be prepared to provide the data 
necessary to support the preparation · of final record of decision. Insufficient data exists to 
prepare either a focused or final FS for any units or group of units within the PUREX 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 PUREX Plant Aggregate Area for individual 
waste management units or waste management unit groups. The IRMs will be implemented 
as they are approved, and the FFSs will be prepared to support their implementation. The 
FFSs applied in this manner are intended to examine a limited number of alternatives for a 
specific unit or groups of units. The FFSs supporting IRMs will be based on the technology 
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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 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 FFSs will also be prepared to evaluate select 
remedial alternatives. In this case, the FFSs 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 units. The following recommendations are made for FFSs 
that focus on a particular technology or alternative: 

• Capping 

• Ex situ treatment of contaminated soils 

• In situ stabilization. 

These recommendations reflect select. technologies developed in Section 7. 0 of this report. 

The 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. 
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 1988b). 

• A comparative analysis of the alternatives that will facilitate the selection of a 
remedial action. 
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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 PUREX Plant Aggregate Area were discussed in Section 7. 3. The range of 
technologies included: 

• Engineered multimedia cover 

• In situ grouting 

• Excavation and soil treatment 

• In situ vitrification 

• Excavation, treatment, and disposal of transuranic (TR.U) 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 
studies. A summary of existing programs and treatability testing needs is as follows: 

• Engineered multimedia cover--A number of cover design efforts have taken place 
in support of Hanford Site waste management, permitting, RARA and RCRA 
closure activities. Although performance testing is lacking, a number of 
conceptual cover designs have been developed for various types of waste 
management units. The feasibility/treatability process can be accelerated by 
utilizing existing cover design information. Long-term performance and 
maintenance objectives, and design criteria should be established for various 
categories of waste management units based on the degree of protection required. 

WHC(PUREX-4)/9-29-92/03384A 

9-32 



-

~ 

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 

c,,. 29 

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

• 

• 

DOEIRL-92-04 

Draft B 

The adequacy of existing conceptual designs should be evaluated against these 
design criteria and modified appropriately. Hydrologic performance and 
constructibility data needs can then be assessed by pilot-scale testing of 
preliminary cover designs. 

In situ grouting--Field pilot tests would be required to assess the required 
injection well spacing and the optimum grout injection methods; bench-scale and 
pilot-scale tests would be required to demonstrate the effectiveness for stabilizing 
the contaminants. 

Excavation and soil treatment--Testing will likely be required for several 
components of an excavation and treatment system. It is anticipated that the 
waste management units would be excavated with conventional mining and 
construction equipment. However, some equipment modifications may be 
required to ensure worker protection. If available, remote excavation equipment 
could be utilized to protect workers at waste management units containing high 
exposure potential. Testing of measures to control fugitive dust during retrieval 
activities_ will be required. 

The testing required for the treatment process will depend on the type of 
treatment considered and the site-specific conditions. It is anticipated that most 
of the treatability information required could be obtained by a combination of 
literature research, laboratory screening, and bench-scale studies. However, 
pilot-scale testing may be required for certain treatment processes. 

. 
Physical separation (i.e., soil washing) pilot-scale treatability testing within the 
300-FF-I Operable Unit is being planned which will be applicable for the 
200 Areas. The soils of the Hanford Site are well suited for treatment with a 
physical separations process. The soils are predominantly coarse sand and 
gravel, with less than 10 % silts and clay. It is expected that contaminants will be 
found largely adsorbed on the smaller soil particles and as coatings on larger 
particles. The physical soil washing process should provide removal of the 
precipitate coatings from the large particles and separation of large from small 
particles. This would result in a large volume reduction by separating and 
concentrating the contaminants. 

The physical separations test in the 300-FF-1 Operable Unit will be conducted in 
three phases. In Phase I, soils will be characterized to assess physical, chemical, 
and radioactive properties. Phase II testing will establish baseline operations and 
capabilities of a system utilizing water as the washing solution. In Phase m, 
performance of the system will be optimized. Phase m may consist of two parts, 
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processing with water only, and processing using selected nonhazardous and 
environmentally acceptable chemical extractants, if necessary to optimize the 
system. Laboratory bench tests may be performed to determine the primary and 
secondary chemical extractants to be considered for use in Phase m testing. 
However, it is anticipated that in the 300 Area, physical separation resulting in a 
large volume reduction of contaminated soil may be achieved with water only. 
Chemical extracts maybe required for soil washing to be successful in other areas 
of the Hanford Site (i.e., 200 and 100 Areas). This will depend to a large extent 
on the type of contaminant at the adsorption coefficient. 

If the pilot-scale test is successful in the 300 Area, then the application of this 
process to the 200 Areas should be tested. 

In situ vitrification--In situ vitrification has been tested and field demonstrated on 
soil sites contaminated with radionuclides, heavy metals, and organic wastes. As 
a result of this testing and demonstration program, established capabilities and 
limitations of the in situ vitrification technology have been identified, along with 
technical issues that need to be resolved for successful implementation. The In 
Situ Vitrification Integrated Program was created by DOE' s office of Technology 
Development to help resolve these issues and promote deployment of the 
technology in the field. The In Situ Vitrification Integrated Program is currently 
working tc;, resolve the following key issues for implementation at contaminated 
soil sites: · 

- Develop methods that accurately predict, measure, and achieve significantly 
greater melt depth and control of the melt shape. Presently, the in situ 
vitrification process has been demonstrated to a depth of 5 m (16 ft). 

- Improve the understanding of and verify voe contaminant transport behavior. 

- Determine the potential for transient gas release events while vitrifying 
contaminated soils under varying conditions. Better define operating 
parameters and limits to ensure containment and treatment of off gases during 
processing. 

- Resolve secondary waste generation and handling concerns as they relate to the 
volatilization of 137Cs from highly concentrated soils. 

Other DOE in situ vitrification related activities include evaluating the cost of in 
situ vitrification against other technologies (report to be released before fiscal 
year eild) and a field demonstration at the Idaho National Engineering Laboratory 
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(INEL) during fiscal year 1993. Additional field demonstrations will be required 
before all issues surrounding implementation of in situ vitrification to 
contaminated soil sites can be resolved. 

There is a large uncertainty whether the In Situ Vitrification Integrated Program 
will obtain the funding required to resolve these issues. Without resolution of 
these issues in situ vitrification will have very limited application to remediation 
at the Hanford Site. 

• Excavation, treatment and disposal of transuranic radionuclides--Development and 
testing of methods .to characterize, retrieve, treat, and package waste from TRU 
contaminated waste management units will be required. The DOE Office of 
Technology Development has established the Buried Waste Integrated 
Demonstration (BWID) at INEL to resolve these issues. The BWID is focused 
on sites containing buried waste; however, it is expected that many of the original 
containers at INEL degraded significantly, resulting in contamination of the 
immediately surrounding soil. As a result, the BWID will also be resolving some 
of the iss_ues surrounding retrieval and treatment of TRU contaminated soil. 

A major concern for retrieval of TRU contaminated materials will be control of 
fugitive dust. Testing of various types of foams and fixants, that will not 
interfere with treatment and disposal, will be required. In addition, development 
of foams and fixants for dust control will be important for non-TRU contaminated 
waste management units. The use of containment structures (e.g. buildings) to 
contain fugitive dust during remediation is very expensive and cumbersome 
(creating problems for both equipment and workers). A significant cost savings 
could be realized if foams and fixants are used in place of containment structures. 

• In situ soil vapor extraction of volatile organic compounds--Development and 
testing of methods to characterize, retrieve, and treat waste from voe 
contaminated soil will be required. The DOE has established the VOC-Arid 
Integration Demonstration to resolve these issues. The Z Plant Aggregate Area is 
currently the initial host site for the demonstration and is associated with an 
active ERA to remove carbon tetrachloride from the vadose zone using vapor 
extraction. These activities are expected to resolve numerous design and 
treatability issues associated with in situ soil vapor extraction. However, 
additional treatability testing may be required to resolve site specific data needs. 

As treatability testing of the various alternatives progresses, other parameters are likely 
to be identified which require further development. 
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Table 9-1. Summary of the Results of Data Evaluation Assessment 

for PUREX Plant Aggregate Area. 

Operable 

Page 1 of 6 

Waste Management Unit Unit ERA IRM LFI RA RI OPS Remarks 

\I -216-A-1 Crib 200-PO-5 -- X X -- -- -- --
216-A-2 Crib 200-PO-2 -- X X -- -- -- --
216-A-3 Crib 200-PO-1 -- X X -- -- -- --

216-A-4 Crib 200-PO-2 -- X X -- -- -- --
216-A-5 Crib 200-PO-2 -- X X -- -- -- --
216-A-6 Crib 200-PO-4 -- X X -- -- -- --
216-A-7 Crib 200-PO-5 -- X X -- -- -- --
216-A-8 Crib 200-PO-5 -- X X -- -- -- --
216-A-9 Crib 200-PO-1 -- X X -- -- -- --

216-A-10 Crib 200-PO-2 -- X X -- -- -- --
216-A-21 Crib 200-PO-2 -- X X -- -- -- --
216-A-24 Crib 200-PO-5 -- X X -- -- -- --

216-A-27 Crib 200-PO-2 -- X X -- -- -- --

216-A-30 Crib 200-PO-4 -- X X -- -- -- --
216-A-31 Crib 200-PO-2 -- X X -- -- -- --
216-A-32 Crib 200-PO-1 -- X X -- -- -- --
216-A-36A Crib 200-PO-2 -- X X -- -- -- --

216-A-36B Crib 200-PO-2 -- X X -- -- -- --

216-A-37-1 Crib 200-PO-4 -- X X -- -- -- --
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Table 9-1. Summary of the Results of Data Evaluation Assessment 

for PUREX Plant Aggregate Area. Page 2 of 6 

Operable 
Waste Mana ement Unit Unit ERA IRM LFI RA RI OPS Remarks 

216-A-37-2 Crib 200-P0-4 X X 

216-A-38-1 Crib 200-P0-2 X 

216-A-41 Crib 200-P0-1 X X 

216-A-45 Crib 200'..PQ-2 X X 

216-A-11 French Drain 200-P0-1 X 

216-A-12 French Drain 200-P0-1 X 

216-A-13 French Drain 200-PO-l X t, 

216-A-14 French Drain 200-P0-1 X X X RARA - Surface 
0 

\0 t, t!! ~ Contamination ~~ 
I -c:r 

216-A-15 French Drain 200-P0-2 X t,::1 \0 
N 

I 

216-A-22 French Drain 200-P0-5 X ~ 
216-A-26 French Drain 200-P0-5 X 

216-A-26A French Drain 200-P0-1 X 

216-A-28 French Drain 200-PO-l X X X RARA - Surface 
Contamination 

216-A-33 French Drain 200-PO-l X 

216-A-35 French Drain 200-PO-l X 

WHC/PUREX-4/9-29-92/03384T 
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Table 9-1. Summary of the Results of Data Evaluation Assessment 

for PUREX Plant Aggregate Area. 

216-A-29 Ditch 200-PO-5 X 

216-A-34 Ditch 200-PO-5 X 

216-A-18 Trench 200-PO-5 X 

216-A-19 Trench 200-PO-5 X 

216-A-20 Trench 200-PO-5 X 

216-A-40 Trench 200-PO-1 X 

2607-EA S tic Tank/Drain Field 200-PO-1 X 

2607-EC S tic Tank/Drain Field 200-PO-5 X 

2607-ED S tic Tank/Drain Field 200-P0-3 X 

2607-EG S tic Tank/Drain Field 200-PO-3 X 

2607-FJ S tic Tank/Drain Field 200-PO-3 X 

2607-EL S tic Tank/Drain Field 200-PO-4 X 

200-PO-l X 

216-A-524 Control Structure 200-PO-5 X 

WHC/PUREX-4/9-29-92/03384T 
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Table 9-1. Summary of the Results of Data Evaluation Assessment 

for PUREX Plant Aggregate Area. 

218-E-1 Burial Ground 200-PO-1 X 

218-E-8 Burial Ground 200-PO-6 X 

218-E-12A Burial Ground 200-PO-6 X 

218-E-13 Burial Ground 200-PO-l X 

UN-200-E-10 Un lanned Release 200-PO-1 X 

UN-200-E-11 Un lanned Release 200-PO-l X 

UN-200-E-12 Un lanned Release 200-P0-1 X 

UN-200-E-13 Un lanned Release 200-P0-2 X 

UN-200-E-15 Un lanned Release 200-P0-1 X 

UN-200-E-19 Un lanned Release 200-PO-1 X 

UN-200-E-20 Un lanned Release 200-PO-l X 

UN-200-E-22 Un lanned Release 200-PO-2 X 

UN-200-E-25 Un lanned Release 200-PO-2 X 

WHC/PUREX-4/9-29-92/03384T 

Page 4 of 6 

lj 
0 

lj t!! 
~ ~ 
~ \0 

N 
I 

~ 



9 2 2 3 2 

Table 9-1. Summary of the Results of Data Evaluation Assessment 

for PUREX Plant Aggregate Area. 

Operable 
Waste Management Unit Unit ERA IRM LFI RA RI 

UN-200-E-26 Unplanned Release 200-PO-2 -- -- -- -- X 

UN-200-E-28 Unplanned Release 200-PO-1 -- -- -- -- X 

UN-200-E-31 Unplanned Release 200-PO-1 -- -- -- -- X 

UN-200-E-33 Unplanned Release 200-PO-1 -- -- -- -- X 

UN-200-E-35 Unolanned Release 200-PO-1 -- -- -- -- X 

UN-200-E-39 Unplanned Release 200-PO-2 -- -- -- -- X 

UN-200-E-40 Unplanned Release 200-PO-2 -- -- -- -- X 

UN-200-E-42 Unplanned Release 200-PO-l -- -- -- -- X 

UN-200-E-49 Unolanned Release 200-PO-l -- -- -- -- X 

UN-200-E-56 Unolanned Release 200-PO-5 -- -- -- -- X 

UN-200-E-58 Unplanned Release 200-PO-l -- -- -- -- X 

UN-200-E-60 Unplanned Release 200-PO-1 -- -- -- -- X 

UN-200-E-62 Unolanned Release 200-PO-6 -- -- -- -- X 

UN-200-E-65 Unolanned Release 200-PO-1 -- -- -- -- X 

UN-200-E-67 Unplanned Release 200-PO-5 -- -- -- -- X 

UN-200-E-68 Unplanned Release 200-PO-3 -- -- -- -- X 

UN-200-E-72 Unplanned Release 200-PO-3 -- -- -- -- X 

UN-200-E-88 Unplanned Release 200-PO-l -- -- -- -- X 

UN-200-E-94 Unplanned Release 200-PO-3 -- -- -- -- X 
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Table 9-1. Summary of the Results of Data Evaluation Assessment 

for PUREX Plant Aggregate Area. 

Operable 
Waste Management Unit Unit ERA IRM LFI RA RI 

UN-200-E-96 Unolanned Release 200-PO-l -- -- -- -- X 

UN-200-E-97 Unolanned Release 200-P0-2 -- -- -- -- X 

UN-200-E-99 Unplanned Release 200-P0-3 -- -- -- -- X 

UN-200-E-100 Unplanned Release 200-P0-3 -- -- -- -- X 

UN-200-E-114 Unolanned Release 200-PO-l -- -- -- -- X 

UN-200-E-117 Unolanned Release 200-P0-2 -- -- -- -- X 

UN-200-E-142 Unplanned Release 200-PO-l -- -- -- -- X 
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Table 9-2. PUREX Plant Aggregate Area Data Evaluation Decision Matrix. Page 1 ofS 

' LFI Final 
ERA Evaluation Path IRM Evaluation Path Path Remedy 

Treat- No 
Waste Management Is an ment Advene Oper- Advene 
Unit or Unplanned ERA Path- Quan- Concen- Avail- Conse- ational High Data Conse- Collect Data 

Release Justified? Progralllll? Priority? Adequate? quences? Data? Adequate? 

\II : : t: 1 
::::: il\:! : - - :::: ::::::: : : : rr -216-A-l Crib y y N y N - - - N(ol N - y -

216-A-2 Crib y y N - - - - - N(ol N - y -
216-A-3 Crib y y N - - - - - N<ol N - y -
216-A-4 Crib y y N - - - - - y N - y -
216-A-S Crib y y N - - - - - y N - y -
216-A-6 Crib y y y y N - - - y N - y -
2l6-A-7Crib y y y y N - - - y N - y -
216-A-8 Crib y y y y N - - - y N - y -
216-A-9 Crib y y y y N - - - y N - y -
216-A-l0 Crib y y N - - - - - y - - - N 

216-A-2I Crib y y y y N - - - y N - y -
216-A-24 Crib y y N - - - - - y N - y -
216-A-27 Crib y y N - - - - - y N - y -
216-A-30 Crib y y N - - - - - y N - y -
216-A-31 Crib y y N - - - - - N<ol N - y -
216-A-32 Crib y y N - - - - - N<ol N - y -
216-A-36A Crib y y N - - - - - y N - y -
2l6-A-36B Crib y y N - - - - - y N - y -
216-A-37-1 Crib y y N - - - - - N(ol N - y -
216-A-37-2 Crib y y y y N - - - y N - y -
216-A-38-1 Crib N - - - - - - - N - - - y 

216-A-41 Crib y y N - - - - - N<ol N - y N 

216-A-45 Crib y y N - - - - - N(ol N - y N 
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Table 9-2. PUREX Plant Aggregate Area Data Evaluation Decision Matrix. Page 2 ofS 

LFI Final 
ERA Evaluation Path IRM Evaluation Path Path Remed 

Treat- No 
Waste Management Is an mcnt Advel'llC Oper- Advel'llC 
Unit or Unplanned ERA Path- Quan- Concen- Avail- Consc- ational High Data Consc- Collect Data 

Release Justified? Release? way? tity? tration? ability? quences? Programs? Priority? Adequate? quences? Data? Adequate? 

216-A-11 French y y N N N 
Drain 

216-A-12 French y y N N N 
Drain 

216-A-13 French y y N N N 
Drain 

216-A-14 French y y y y y y N y y N r 
Drain 

216-A-lS French y y N N N t:1 Drain 
0 

'° 216-A-22 French y y N N N t:1 t!! 
~ Drain ~ ~ I 
t-..> 
a" 216-A-26 French y y N N N ti:, '° Drain N 

I 

216-A-26A French y y N N N ~ 
Drain 

216-A-28 French y y y y y y N y y N y 
Drain 

216-A-33 French y y N N N 
Drain 

216-A-35 French y y N N N 
Drain 

216-A-29 Ditch y y N y N N N 

216-A-34 Ditch y y N N N 

216-A-18 Trench y y N N N 

216-A-19 Trench y y N N N 
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Table 9-2. PUREX Plant Aggregate Area Data Evaluation Decision Matrix. 

ERA Evaluation Path IRM Evaluation Path 

Treat- No 
Waste Management Is an ment Adverse Oper- Adverse 
Unit or Unplanned ERA Path- Quan- Concen- Avail- Conse- ational High Data Conse-

Release Justified? Release? way? tity? !ration? ability? quencea? Programs? Priority? Adequate? quencea? 

216-A-20 Trench y y N N 

216-A-40 Trench y y y y N y 

2607-E6 Septic N N 
Tanlc 

2607-EA Septic N N 
Tank 

2607-EC Septic N N 
Tanlc 

I.O 
2607-ED Septic N 

~ Tanlc 
N 

I 
N 2607-EG Septic N 0 Tank 

N 

2607-EJ Septic N N 
Tanlc 

N N 

218-E-l Burial y y y y N y N 
Ground 

218-E-8 Burial y y N N 
Ground 

218-E-12ABurial y y y y N y N 
Ground 

WHC/PUREX-4/9-24-92/03384T 
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Table 9-2. PUREX Plant Aggregate Area Data Evaluation Decision Matrix. Page 4 ofS 

' LFI Final 
ERA Evaluation Path IRM Evaluation Path Path Remedy 

Treat- No 
Waste Management Isan ment Adverse Oper- Adverse 
Unit or Unplanned ERA Path- Quan- Concen- Avail- Conse- ational High Data Conse- Collect Data 

Release Justified? Release? way? tity? tration? ability? quences? Programs? Priority? Adequate? quences? Data? Adequate? 

218-E-13 Burial y y N - - - - - N - - - N 
Ground - : - : -UN-200-E-10 N - - - - - - - N - - - N 

UN-200-E-l l N - - - - - - - N - - - N 

UN-200-E-12 N - - - - - - - N - - - N 

UN-200-E-13 N - · - - - - - - N - - - N 

UN-200-E-lS y y N - - - - - N - - - N 

UN-200-E-19 N - - - - - - - N - - - N 

UN-200-E-20 N - - - - - - - N - - - N 

UN-200-E-22 N - - - - - - - N - - - N 

UN-200-E-25 y y N - - - - - N - - - N 

·UN-200-E-26 N - - - - - - - N - - - N 

UN-200-E-28 N - - - - - - - N - - - N 

UN-200-E-31 N - - - - - - - N - - - N 

UN-200-E-33 N - - - - - - - N - - - N 

UN-200-E-35 N - - - - - - - N - - - N 

UN-200-E-39 N - - - - - - - N - - - N 

UN-200-E-40 N - - - - - - - N - - - N 

UN-200-E-42 N - - - - - - - N - - - N 

UN-200-E-49 N ~ - - - - - - N - - - N 

UN-200-E-56 N - - - - - - - N - - - N 

UN-200-E-58 N - - - - - - - N - - - N 

UN-200-E-60 N - - - - - - - N - - - N 
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Table 9-2. PUREX Plant Aggregate Area Data Evaluation Decision Matrix. 

ERA Evaluation Path 

Treat-
Waste Management Is an men! Adverse 
Unit or Unplanned ERA Path- Quan- Concen- Avail- Conse-

Release Justified? Release? way? tity? tration? ability? quences? 

UN-200-E-62 N -- -- -- - -- --

UN-200-E-65 N -- -- -- -- -- --

UN-200-E-67 N -- -- -- -- -- --

UN-200-E-68 N -- -- -- -- -- --

UN-200-E-72 N -- -- -- -- -- --
UN-200-E-88 y y y y N -- --

UN-200-E-94 N -- -- -- -- -- --

UN-200-E-96 N -- -- -- -- -- --
UN-200-E-97 N -- -- -- -- -- --
UN-200-E-99 N -- -- -- -- -- --

UN-200-E- I 00 N -- -- -- -- -- --

UN-200-E- l l 4 N -- -- -- -- -- --
UN-200-E-117 y y N -- -- -- --

UN-200-E-142 N -- -- -- -- -- --
(a) Site was low priority but assessed as IRM candidate because of similarities with other high priority units. 
Dashes indicate decision point not reached on pathway. Evaluation branched to lower path . 

WHC/PUREX-4/9-24-92/03384T 

' IRM Evaluation Path 

No 
Oper- Adverse 
ational High Data Conse-

Programs? Priority? Adequate? quences? 

-- N -- --

-- N -- --

-- N -- --
-- N -- --

-- N -- --

-- y N --

-- N -- -
-- N -- --
-- N - --

-- N -- --

-- y N --
-- N -- --
-- N -- -

-- N -- -

Page 5 of 5 

LFI Final 
Path Remedy 

Collect Data 
Data? Adequate? 

-- N 

-- N 

-- N 

-- N 

-- N 

N N 

-- N 

-- N 

-- N 

-- N 

N N 

-- N 

-- N 

-- N 
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Table 9-3. Waste Management Units and Unplanned Releases Deferred 
tOth P f 0 er rograms. Page 1 o 3 

Site Name Site Tvoe Program Active/Inactive Onerable Units 
i / > ... )/ 

'/ ,,:: .... · -·-:-:- ,_._-

·.· ·.· .• \ .·. ·. /t <<· ·• .•·• ... ·•·•· V ,&>< > ·.·. ·.· ~\~ A 
•·•. ··•.·. • ::.>::)//:>:,:•.<=\?/:Tanks and raul ,, ... ,., .. , .•.... , .. ,.:· ... .:.=::.::=,::/.·:•.,=, 

241-A-350 Catch Tank WMP Active 200-PO-3 

241-A-417 Catch Tank WMP Active 200-PO-3 

241-A-101 Single-Shell Tank SSTCP Inactive 200-PO-3 

241-A-102 Single-Shell Tank SSTCP Inactive 200-PO-3 

241-A-103 Single-Shell Tank SSTCP Inactive 200-PO-3 

241-A-104 Single-Shell Tank SSTCP Inactive 200-PO-3 

241-A-105 Single-Shell Tank SSTCP Inactive 200-PO-3 

241-A-106 Single-Shell Tank SSTCP Inactive 200-PO-3 

241 -A-302A Catch Tank WMP Active 200-PO-1 

241-AX-101 Single-Shell Tank SSTCP Inactive 200-PO-3 

241-AX-102 Single-Shell Tank SSTCP Inactive 200-PO-3 

241-AX-103 Single-Shell Tank SSTCP Inactive 200-PO-3 

241 -AX-104 Single-Shell Tank SSTCP Inactive 200-PO-3 

241-C-101 Single-Shell Tank SSTCP Inactive 200-PO-3 

241-C-102 Single-Shell Tank SSTCP Inactive 200-PO-3 

241-C-103 Single-Shell Tank SSTCP Inactive 200-PO-3 

241-C-104 Single-Shell Tank SSTCP Inactive 200-PO-3 

241-C-105 Single-Shell Tank SSTCP Inactive 200-PO-3 

241-C-106 Single-Shell Tank SSTCP Inactive 200-PO-3 

241-C-107 Single-Shell Tank SSTCP Inactive 200-PO-3 

241-C-108 Single-Shell Tank SSTCP Inactive 200-PO-3 

241-C-109 Single-Shell Tank SSTCP Inactive 200-PO-3 

241-C-110 Single-Shell Tank SSTCP Inactive 200-PO-3 

241-C-ll 1 Single-Shell Tank SSTCP Inactive 200-PO-3 

241-C-112 Single-Shell Tank SSTCP Inactive 200-PO-3 

241-C-201 Single-Shell Tank SSTCP Inactive 200-PO-3 

241-C-202 Single-Shell Tank SSTCP Inactive 200-PO-3 

241-C-203 Single-Shell Tank SSTCP Inactive 200-PO-3 

241-C-204 Single-Shell Tank SSTCP Inactive 200-PO-3 

241-C-301C Catch Tank SSTCP Inactive 200-PO-3 
•·· 

Cribs and Dr; k $ 
··:•·:· .. ,:..::.: :,,:•:;:: ··:•: .· 

. ... ·:::;, ...... > : :: : : .. ,.:.•:•··=.:,: 

216-A-16 French Drain SSTCP Inactive 200-PO-5 

216-A-17 French Drain SSTCP Inactive 200-PO-5 

WHC/PUREX-4/9-24-92/033 84T 
9T-3a 
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Table 9-3. Waste Management Units and Unplanned Releases Deferred 
to Oh P t er rograms. Page 2 of 3 

Site Name Site Tvoe Program Active/Inactive Operable Units 

216-A-23A French Drain SSTCP Inactive 200-PO-5 

216-A-23B French Drain SSTCP Inactive 200-PO-5 

216-A-39 Crib SSTCP Inactive 200-PO-3 

216-C-8 French Drain SSTCP Inactive 200-PO-3 

241-A-151 Diversion Box WMP Active 200-PO-1 

241-A-152 Diversion Box SSTCP Inactive 200-PO-3 

241-A-153 Diversion Box SSTCP Inactive 200-PO-3 

241-A-A Diversion Box WMP Active 200-PO-3 

241-A-B Diversion Box WMP Active 200-PO-3 

241-AR-151 Diversion Box WMP Active 200-PO-3 

241-AX-151 Diversion Box WMP Active 200-PO-3 

241-AX-152DS Diversion Box WMP Active 200-PO-3 

241-AX-155 Diversion Box WMP Active 200-PO-3 

241-AX-501 Valve Pit WMP Active 200-PO-3 

241-AX-A Diversion Box WMP Active 200-PO-3 

241-AX-B Diversion Box WMP Active 200-PO-3 

241-C-151 Diversion Box SSTCP Inactive 200-PO-3 

241-C-152 Diversion Box SSTCP Inactive 200-PO-3 

241-C-153 Diversion Box SSTCP Inactive 200-PO-3 

241-C-252 Diversion Box SSTCP Inactive 200-PO-3 

241-CR-151 Diversion Box SSTCP Inactive 200-PO-3 

241-CR-152 Diversion Box SSTCP Inactive 200-PO-3 

241-CR-153 Diversion Box SSTCP Inactive 200-PO-3 

241-ER-153 Diversion Box DWMP Active 200-PO-3 

1111'"'"''''''''' 
UN-200-E-16 Unplanned Release SSTCP - 200-PO-3 

UN-200-E-18 Unplanned Release SSTCP - 200-PO-3 

UN-200-E-27 Unplanned Release SSTCP - 200-PO-3 

UN-200-E-48 Unplanned Release SSTCP - 200-PO-3 

UN-200-E-81 Unplanned Release SSTCP - 200-PO-3 

UN-200-E-82 Unplanned Release SSTCP - 200-PO-3 

UN-200-E-107 Unplanned Release SSTCP - 200-PO-3 

UN-200-E-118 Unplanned Release SSTCP - 200-PO-3 

WHC/PUREX-4/9-24-92/03384T 9T-3b 
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Table 9-3. Waste Management Units and Unplanned Releases Deferred 
t 0th P P 3 f3 0 er ro~rams. a2e 0 

Site Name Site Tvoe Program Active/Inactive Operable Units 

UPR-200-E-59 Unplanned Release SSTCP - 200-P0-1 

UPR-200-E-119 Unplanned Release SSTCP - 200-P0-3 

UPR-200-E-125 Unplanned Release SSTCP - 200-P0-3 

UPR-200-E-126 Unplanned Release SSTCP - 200-P0-3 

UPR-200-E-136 Unplanned Release SSTCP - 200-P0-3 

UPR-200-E-137 Unplanned Release SSTCP - 200-P0-3 

WMP = Waste Management Program 
SSTCP = Single-Shell Tank Closure Program 
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