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TRADEMARK DISCLAIMER _________ _ 
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or service by trade name, trademark, manufacturer, or 
otherw ise. aoes !10t necessanly constitute or imp ly i ts 
endorsement, recommendation . or favoring by the Unr ted 
States Governm en t or any agency :hereof or rts contrac:ors or 
;uocon ?rac:ors . 
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Table F$-1. Summary of the Results of Data Evaluation Process Assessment. Page 1 of 4 

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

Tanks and Vaults ., ·.,.,.,._ :'. .. 

241-U-36 l Settling TanJc 200-UP-2 -- X X -- -- --
,. 

Cribs and Drains 

2 16-S-21 Crib 200-UP-I -- X X -- -- X RARA - Cave-in potential 
Redefined to S Plant 
Aggregate Area 

216-U-l and 216-U-2 Cribs 200-UP-2 -- X X -- -- X RARA - Cave-in potential 

216-U-8 Crib 200-UP-2 -- X X -- -- X RARA - Cave-in potential 

216-U- 12 Crib 200-UP-2 -- X X -- -- --

216-U-16 Crib 200-UP-2 -- X X -- -- --

216-U-17 Crib 200-UP-2 -- X X -- -- X Active - Waste management 

216-Z-20 Crib 200-UP-I -- X X -- -- X Active - Waste management 
Redefined to Z Plant 
Aggregate Area 

216-S-4 French Drain 200-UP-l -- X X -- -- -- Redefined to S Plant 
Aggregate Area 

216-U-3 French Drain 200-UP-2 -- X X -- -- --

216-U-4A French Drain 200-UP-2 -- X X -- -- --
216-U-4B French Drain 200-UP-2 -- X X -- -- --

216-U-7 French Drain 200-UP-2 -- X X -- -- X RARA - Surface 
contamination 

_., 

Reverse Well .,.,.;:::::-:- ,.- .·, 

216-U-4 Reverse Well 200-UP-2 -- X X -- -- --

WHC(UPLANT -4)/8-6-92/02550T 
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Table ES-1. Summary of the Results of Data Evaluation Process Assessment. Page 2 of 4 

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

/ .} •·• 
:-:- .·. 

·•·••··LY .. i. ::i •>••··•···••••••· ·•······ ... : . . . )\.. > ·\ . Portcis, Ditches, atid Ttenches .. }·. ••,· <· ... !It··< . < ..... ·:·· 

216-U-10 Pond 200-UP-l -- X -- -- -- -- Redefined to 200 UP-2 
Operable Unit 

216-U-14 Ditch 200-UP-2 -- X -- -- -- X · Active - Waste management 
RARA - surface 
contamination 

216-Z-lD Ditch 200-UP-l -- X -- -- -- -- Redefined to 200-UP-2 
Operable Unit 

216-Z-l 1 Ditch 200-UP-l -- X -- -- -- -- Redefined to 200-UP-2 
Operable Unit 

216-Z-19 Ditch 200-UP-l -- X -- -- -- -- Redefined to 200-UP-2 
Operable Unit 

216-U-5 Trench 200-UP-2 -- -- -- -- X --

216-U-6 Trench 200-UP-2 -- -- -- -- X --
216-U-ll Trench 200-UP-l -- X -- -- -- -- Redefined to 200-UP-2 

Operable Unit 

216-U-13 Trench 200-UP-l -- -- -- -- X -- Redefined to 200-UP-2 
Operable Unit 

216-U-15 Trench 200-UP-2 -- -- -- -- X --

It r··•· { .· ..... Septic Tanks and Associ;ted Drain Fields 
.. 

. . 

2607-W-5 Septic Tank/ 200-UP-2 X -- -- -- X -- Active - Potential for 
Drain Field mobilizing nearby 

contaminants 

2607-W-7 Septic Tank/ 200-UP-2 -- -- -- -- X -- Active 
Drain Field 

WHC(UPLANT-4)/8-3-92/02550T 
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Table ES-1. Summary of the Results of Data Evaluation Process Assessment. Page 3 of 4 

Waste Management Unit or 
Unplanned Release Site 

2607-W-9 Septic Tank/ 
Drain Field 

207-U Retention Basin 

Burial Ground/ 
Burning Pit 

200-W Construction Surface 
Laydown Area 

UN-200-W-6 

UN-200-W-19 

UN-200-W-33 

UN-200-W-39 

UN-200-W-46 

UN-200-W-48 

UN-200-W-55 

UN-200-W-60 

UN-200-W-68 

UN-200-W-78 

WHC(UPLANT -4)/8-4-92/02550T 

Operable 
Unit 

200-UP-2 

200-UP-2 

200-UP-2 

200-UP-2 

200-UP-2 

200-UP-2 

200-UP-2 

200-UP-2 

200-UP-2 

200-UP-2 

200-UP-2 

200-UP-2 

200-UP-1 

200-UP-2 

ERA IRM LFI RA RI 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

OPS 

X 

Remarks 

Active 

RARA - Surface 
contamination 
Redefined to 200-UP-2 
Operable Unit 

Redefined to 200-UP-2 
Operable Unit 

0 
0 

0~ a fS ,... I 

0, ID -I VI 
N 
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Table ES-1. Summary of the Results of Data Evaluation Process Assessment. Page 4 of 4 

Waste Management Unit or Operable 
Unplanned Release Site Unit 

t••r::::I :::: :::::r/, 
UN-200-W-86 200-UP-2 

UN-200-W-101 200-UP-2 

UN-200-W-117 200-UP-2 

UN-200-W-118 200-UP-2 

UN-200-W-161 200-UP-2 

ERA - Expedited Response Action 
RI - Remedial Investigation/Feasibility Study 
LFI - Limited Field Investigation 
RA - Risk Assessment 
IRM - Interim Remedial Measure 
OPS - Operational Programs 

WHC(UPLANT-4)/8-3-92/02550T 

ERA IRM LFI RA 

?} < 
.. 

UnplariJied Release~ (d~iitirt~ed) 

-- -- -- X 

-- -- -- --

-- -- -- --
-- -- -- --

-- -- -- --

RI OPS Remarks 

>y .... , •· . .::· '? ./ •. . .• _?{ ... _ ...... , .. /, .. ,-.,:.'••••: . . ':' .·-: . . . )(. ·· .. :.•. .-:-.-,-.• 

-- --

X X RARA - Surface 
contamination 

X --
X --

X X RARA- Surface 
contamination 
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Table ES-2. U Plant Aggregate Area Data Evaluation Decision Matrix. Pagel of 4 

Final 
LFI Rem-

ERA Evaluation Path )RM Evaluation Path Path edy 

Waste Is an Tech- Opera- No 
Manage- ERA nology Adverse tional High Data Adverse Data 
ment Justi- Pathway Quan- Concen- Avail- Conse- Pro- Prior- Ade- Conse- Collect Ade-
Unit lied? Release? ? tity? tration able? quences? grams? ity? quate? quences? Data? quate? 

Tanks and Voults 

241 -U-361 y N -- .. .. .. .. .. y N .. y --

Cribs and Drains 
; ··.,,/:;. 

·-::-.... / .. ;•;; 

"' 
' ...... :_. '.·:'::::::: 

216-S-21 y y y y y y N y y N -- y --

216-U-I , -2 y y y y y y N y y N -- y --

216-U-8 y y y y y y N y Na/ N .. y ·-

216-U- 12 y y N .. .. .. -- . . y N -· y --

216-U-16 y y N .. .. -- -- -- y N -- y --

216-U- 17 y y y y y y N y y N .. y --

216-2 -20 y y y y y y N y y N ·- y .. 

216-S-4 y y N .. .. -- -- -- y N -- y --

216-U-3 y y N .. .. .. .. .. y N .. y --

216-U-4A y y N ·- -- -- -- -- y N .. y --

216-U-4B y y N .. -- .. .. .. y N -- y --

216-U-7 y y y y y y N y y N · - y --
. 

,} ,, .. ,,.,, > . j:;·· . ..... ·:.:) ; 
. ; ·-:.':'./ •·• ;.· ... Reverse Weli , . <-:-·;<:; ..... :.:·-· ·--·t :::;::;;:::):{::: _:; .?./. 

216-U-4 y y N .. -- -- -- ·- y N -- y --

WHC(UPLANT -4)/8-6-92/02550T 



Table FS-2. U Plant Aggregate Area Data Evaluation Decision Matrix. Page 2 of 4 

Final 
LFI Rem-

ERA Evaluation Path IRM Evaluation Path Path edy 

Waste ls an Tech- Opera- No 
Manage- ERA nology Adverse tional High Data Adverse Data 
ment Justi- Pathway Quan- Concen- Avail- Conse- Pro- Prior- Ade- Conse- Collect Ade-
Unit fied? Release? ? tity? tration able? quences? grams? ity? quate? quences? Data? quate? 

Ponds, Ditches, and Trenches 

216-U- 10 y y N -- -- -- -- -- y y y -- --

216-U- l l y y N -- -- -- -- -- y y y -- --

216-U-14 y y y y y y N y y y y -- --

216-2 - ID y y N -- -- -- -- -- y y y -- --

216-2 - 11 y y N -- -- -- -- -- y y y -- --

216-2- 19 y y N -- -- -- -- -- y y y -- --

216-U-5 y y N -- -- -- -- -- N -- -- -- N 

216-U-6 y y N -- -- -- -- -- N -- -- -- N 

216-U- 13 y y N -- -- -- -- -- N -- -- -- N 

216-U- 15 y y N -- -- -- -- -- N -- -- -- N 

Septic Tanks and Associated Drain Fields 

2607-W-5 y y y y y y N N N -- -- -- N 

2607-W-7 y N -- -- -- -- -- -- N -- -- -- N 

2607-W-9 y N -- -- -- -- -- -- N -- -- -- N 
. .. 

. ·•···•·•· ·•••· :···· 
,:· :: ... :-./·: -···. ·• Basins . •·• . . .. ·•·•·•·:.· :./i:.>: .. . :,:, .... ...,.. . ....... 

207-U y y y y y y N y y y y -- --

WHC(UPLANT-4)/8-6-92/02550T 
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Table ES-2. U Plant Aggregate Area Data Evaluation Decision Matrix. 

ERA Evaluation Path IRM Evaluation Path 

Waste Is an Tech- Opera- No 
Manage- ERA nology Adverse tional High Data Adverse 
ment Justi- Pathway Quan- Concen- Avail- Conse- Pro- Prior- Ade- Conse-
Unit fied? Release? ? tity? tration able? quences? grams? ity? quate? quences? 

Burial Sites 

Burial N N -- -- -- -- -- -- N -- --
Ground/ 
Burning Pit 

200-W N N -- -- -- -- -- -- N -- --
Construe-
tion 
Surface 
Laydown 
Area 

Unplanned Releases •·· 

UN-200- N N -- -- -- -- -- -- N -- --
W-6 

UN-200- N N -- -- -- -- -- -- N -- --
W- 19 

UN-200- N N -- -- -- -- -- -- N -- --
W-33 

UN-200- N N -- -- -- -- -- -- N -- --
W-39 

UN-200- N N -- -- -- -- -- -- N -- --
W-46 

UN-200- N N -- -- -- -- -- -- N -- --
W-48 

UN-200- N N -- -- -- -- -- -- N -- --
W-55 

WHC(UPLANT -4)/8-6-92/02550T 
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Final 
LFI Rem-
Path edy 

Data 
Collect Ade-
Data? quate? 

-- N 

-- N 

.. 

-- N 

-- N 

-- N 

-- N 

-- y 

-- N 

-- N 

-- -__ j 
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Table ES-2. U Plant Aggregate Area Data Evaluation Decision Matrix. 

ERA Evaluation Path 

Waste Is an Tech-
Manage- ERA nology Adverse 
ment Justi- Pathway Quan- Concen- Avail- Conse-
Unit tied? Release? ? tity? tration able? quences? 

Unplanned Releases (Continued) 

UN-200- N N .. .. . . .. .. 

w.ro 

UN-200- N N . . .. .. . . .. 
W-68 

UN-200- N N .. .. .. . . .. 
W-78 

UN-200- N N .. .. .. .. .. 
W-86 

UN-200- y y y y y y N 
W-101 

UN-200- N N . . . . .. .. .. 

W-117 

UN-200- N N .. .. .. .. .. 
W- 118 

UN-200- y y y y y y N 
W-161 

a/ Evaluated as high priority site because of similarities with other cribs. 
Indicates decision point not reached . 

Y Yes 
N No 

WHC(UPLANT-4)/8--6-92/02550T 

!RM Evaluation Path 

Opera- No 
tional High Data Adverse 
Pro- Prior- Ade- Conse-

grams? ity? quate? quences? 

. . N .. .. 

.. N . . .. 

.. N .. . . 

. . N .. .. 

y y N .. 

. . N .. . . 

.. N .. .. 

y y N .. 

Page 4 of 4 

Final 
LFI Rem-
Path edy 

Data 
Collect Ade-
Data? quate? 

.. 

.. N 

.. N 

. . N 

.. y 

.. N 

.. N 

.. N 

.. N 
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1.0 INTRODUCTION 

l!~/~ Ill im i:!rlli The U.S. Environmental Protection Agency (EPA), in November 
1989, included the 200 Areas of the Hanford Site on the National Priorities List (NPL) 
under the Comprehensive Environmental Response, Compensation and Liability Act 
(CERCLA) of 1980. Inclusion on the NPL initiates the Remedial Investigation (RI) and 
Feasibility Study (FS) process for characterizing the nature and extent of contamination, 
assessing risks to human health and the environment, and selection of remedial actions. 

This report presents the results of an aggregate area management study (AAMS) for the 
U Plant Aggregate Area located in the 200 Areas of the U.S. Departmeet of Efte£gy (DOE) 
Hanford Site ie: Washiegtee. State. The study will provide/§ the basis for initiating RI/FS 
under CERCLA or under the Resource Conservation and Recovery Act (RCRA) Facility 
Investigations (RFI) and Corrective Measures Studies (CMS). This report also integrates 
RCRA treatment, storagei or disposal (TSD) closure activities with CERCLA and RCRA 
past practice investigations. 

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

1.1 OVERVIEW 

The 100, 200, 300, Md 1100 Areas hEt11e beeft listed Oft the EPA's NPL. The 200 
Areas, located near the center of the Hanford Site, encompasses the 200 West, East and 
North Areas which contain reactor fuel processing and waste management facilities. 

Under the Hanford Federal Facility Agreement and Consent Order (Tri-Party 
Agreement), signed by the Washington State Department of Ecology (Ecology), DOE, and 

~~ __ (IJ~l:>~<:>~Y._ -~~-~ '. ... ~.?.?.9)., __ ~~~--~99 ... ~~- ~i.~e !!lml~IIIIJffll:lill:11::l llB 
-!ifi]!iiffll::111~:::: rntliilm ::1mM!lt is divided into 8 waste area groups largely 
corresponding to the major processing plants (e.g., B Plant and T Plant), and a number of 
isolated operable units located in the surrounding 600 Area. Each waste area group is 
further subdivided into one or more operable units based on waste disposal information, 
location, facility type, and other site characteristics. The 200 NPL site includes a total of 
44 operable units including 20 in the 200 East Area, 17 in the 200 West Area, 1 in the 200 
North Area, and 6 isolated operable units . The intent of defining operable units was to 
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1 group associated waste management units together, such $&!:!that they could be effectively 
2 characterized and remediated under one work plan. 
3 
4 The Tri-Party Agreement also defines approximately 25 RCRA TSO groups within the 
5 200 Areas which will be closed or permitted (for operation or postclosure care) in 
6 accordance with the Washington State Dangerous Waste Regulations o.Yi~ffipgql 
7 ~-bi.~§'=TI\Q\i~l &l!!!!i!tw ACl 173-303). The TSO facilities are often as·sociatecf'with an 
8 operabie .. urui'ancfare .. required to be addressed concurrently with past-practice activities under 
9 the Tri-Party Agreement. 
10 
11 This AAMS is one of ten studies that will provide the basis for past practice activities 
12 for operable units in the 200 Areas. In addition, the AAMS will be collectively used in the 
13. initial development of an area-wide groundwater model, and conduct of an initial site-wide 
14 risk assessment. Recent changes to the Tri-Party Agreement (Ecology et al. 1991), and the 
15 Hanford It< Past-Practice Strategy document (Thompson 1991 ~1ta::::11lgj) establish the 
16 need and .. provide the framework for conducting AAMS in the 2oo··Aiea's:··· ...... _ ..... _ .. . 

17 
18 
19 1.1.1 Tri-Party Agreement 
20 
21 The Tri-Party Agreement was developed and signed by representatives from the EPA, 
22 Ecology, and DOE in May 1989, and revised in 1990 and 1991. The scope of the agreement 
23 covers all CERCLA past practice, RCRA past practice, and RCRA TSO 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 
26 human health and the environment. To accomplish this, the Tri-Party Agreement provides a 
27 framework and schedule for developing, prioritizing, implementingi and monitoring 
c-8 appropriate response actions. 
29 
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 $.#.< Past-Practice Strategy 
32 (Thompsoe 1991 B.l'.ilElffl!II). This strategy requires .. the conduct of AAMS which are 
33 similar in nature to an IU/FS scoping study. The Tri-Party Agreement change package 
34 (Ecology et al. 1991) specifies that 10 Aggregate Area Management Study Reports (AAMSR) 
35 (major milestone M-27-00) are to be prepared for the 200 Areas. Further definition of 
36 aggregate areas and the AAMS approach is provided in Sections 1.2 and 1.3. 
37 
38 
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1.1.2 Hanford Site PasttPractice Strategy 

The Hanford l:ffl 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 TSO closure investigations, 
focusing the RI/FS process, conducting interim remedial actions, and reaching early 
decisions to initiate and complete cleanup projects on both operable-unit and aggregate-area 
scale. The ultimate goal beiftg ii 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 
tlfefined based upon knowledge gained as work progresses. Whereas the strategy is intended 
to streamline investigations and documentation to promote the use of interim actions to 
accelerate cleanup, it is consistent with RI/FS and RFI/CMS processes. An important 
element of this strategy is the application of the observational approach, in which 
characterization data are collected concurrently with cleanup. 

For the 200 Areas the first step in the strategy is the evaluation of existing information 
presented in AAMSR. Based on this information, decisions will be E 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 justilled, the 

. process will proceed1 to select an IRM remedy and may ieehide a focused 
FStl@~1m1tmx:::B§l, 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 can be ii obtained in a less formal manner 
than that needed to support a final Record ofbecision (ROD). It may be 
deteml.i:eed that dQata generated from a LFI is iffli)f ]I sufficient to directly 
support an interim.ROD. Regardless of the scope .ofthe LFI, it is a part of the 
RI process, and not a substitute for it. 

The process of final remedy selection must be completed for the aggregate area to 
reach closure. The aggregation of information obtained from LFI and interim actions may be 
sufficient to perform the cumulative risk assessment and to define the final remedy for the 
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 ffr,j 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] 
aoo 1-4[:ilJ./illtID and two groundwater aggregate areas delineated in the 200 F.ast, Wes( 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 
will be i~ addressed as part of the B Plant AAMS because of similarities in waste 
management units (i.e., ponds). 

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

• U Plant 
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The groundwater beneath the 200 Areas will be i$ investigated under two groundwater 
AAMS on an Alr'ea-wide scale (i.e., 200 West and 200 East Areas). Groundwater aggregate 
areas were delineated to encompass the geography necessary to define and understand the 
local hydrologic regime, and the distribution, migration and interaction of contaminants 
emanating from source terms. which is a :::m1111• :::1Diit~:m1::::!1 considered an 
appropriate scale for developing conceptual and numerical groundwater models. 

The I ~$:~ Department of Energy ' Richland Opeffltioes Film Office (DOE/RL) functions 
as the "lead agency" for the 200 AAMS program. Dependi.ng 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 II 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 will be Ii 
~~~-~~~~-- .1.~ .. ~-~<?':1~ .. Documents 11111:• :::1!Um:1:• :m11111::1~m:1i W' 

a1ii1ea ::~ ~-

1.2.2 Process Overview 

Each AAMS will be eofltltteteEI iB ~ m~:;:Qf three steps: (1) the analysis of existing 
data and formulation of a Pi - conceptuafmodel, (2) identification of data needs and 
evaluation of remedial teciiiiofogies; and (3) conduct of limited field characterization 
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The first and primary task of the AAMS investigation process involves the search, 
compilation and evaluation of existing data. Information that will be collected for these 
purposes includej the following: 

• Facility and process descriptions and operational histories for waste sources 

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

• Sampling events of waste effluents and tiffected 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 information will be lffi used to identify contaminants of concern, ~9 
determine the scope of future characterization efforts, and to develop a p~ffim ····· 
conceptual model of the aggregate area. Although data collection objectives are similar, the 
types of information collected will depend on whether the study is a source or groundwater 
AAMS. The data collection step serves to avoid duplication of previous efforts and 
facilitates a more focused investigation by the identification of data gaps. 

Topical reports referred to as Technical Baseline Reports will be i i initially prepared 
to summarize facility information. These reports will describe individual waste management 
units and unplanned releases contained in the aggregate area as identified in the Waste 
Information Data System (WIDS) (WHC 1991a). The reports are based on review of current 
and historical Hanford Site reports, engineering drawings and photographs and are 
supplemented w.!th site inspections and employ~ ~!~~!~~.~; ... !~?.~.~.!!?.~.:?.~~~ .. ~ ... !~.~. 
reports will be~§ summarized in the AAMSR. fflfffit)J@Pi¢.liBP9.tt,:::4~UgfflJ. )j;~ ;$Qpf¢¢.$ ))9f ,1§mm:::m:::m1:11111&:::::m1:::mm:• :1 im111··············· ··················•·················································· 

1::tt::tl il!ili:eil2iU!:11::11m11111::m1::1m~ 
1:::::t::::::::~:=::111::::t11!91.it::IIU211!1RIDl!i ~ii 
,:::::::::::::::: ::§:=::111:::EB1::11=::eax11::1w::J.JMmi! 

,:ri::::r111a::m11m::11:::1~xiiw.f :1m::1,1u.,1 
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,1::::i:::11,m• r:1• ::11111nm~t1:::1n1 
i:::::::::::1::11::;111::;m;::r1a111111P.1:::14111111,:• 11n 

1:::::::r:r::11:~1 tllJ:Bllili:::-iffilllltl! -~, 

111~ :111:it:• ::• 11:::111tffl:::11• :::~;:::11::11111]1:B111::::1:::1r&!!9: 
$~P.]J GenemHy, other toJ")ieal reports will be genemt-ed for en¥ifoftfflental monitoring or 
se:mpliflg data wh:ieh htWe not been pre't'iously compiled Of summwetl, Of when e~stiflg 
reports are outdated or iflatlequftte. 

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

11•a~1ii~atmmr-1m;1~:ri::ial~!4!~~~!f111 ::mnu 
understanding of the site is considered inadequate, limited field characterization activities can 
be undertaken as art of the stud . Field ~fflffi activities lflftfted under 
oo-::1 :::lli1::111:::m;:1 :. 1:91:t he AAMS p~~~; :a~a~· the followkg: 
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• Expanded groundwater monitoring programs (non Contract Laboratory 
Program(-]) at approximately 80 select existing wells to identify contaminants 
of concern and refine groundwater plume maps 

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

Wells, boreholes, and analytes will be !ffl selected based on a review of existing 
environmental data which will be ffi undertaken early in the AAMS process. Field 
characterization results will be presented ~l fin topical reports. 

After the Pi- conceptual model is developed, liUbfam~iiltit~ 

µm;f.~;i preliminary Potential applicable or relevant and appropriate requirements (ARARs) 
an'd°°i>otential remedial technologies will be iffl identified. In cases where the existing 
information is sufficient, the Hanford ff!f: Past-Practice Strategy allows for a focused FS or 
CMS to be initiated prior to the completion of the study. 

Data needs will be ffij identified by evaluating the sufficiency of existing data and by 
determining what additionaf data are necessary to adequately characterize the aggregate area, 
refine the ii&mfi conceptual model and i!IY:91 ARARs, and/or narrow the range of 
remedial alternatives. Determinations will be ~ made regarding the level of uncertainty 
associated with existing data and the need to verify or supplement the data. If additional data 
are needed, the intended data uses will be m, identified, data quality objectives (DQO) 
established and data priorities set. 

Each AAMSI will resultj in management recommendations for the aggregate area 
including the following: 

• The need for ERA, IRM, and LFI 8!::l imr:i:l :!ilffi!mi:mfl~::!IIUiiffilf.y 
~~ffi(fflt.g 

• Definition and prioritization of operable units 

• Prioritization of work plan activities 

• Integration of RCRA TSD closure activities 

• The conduct of field characterization activities 

WHC(UPLANT-4)/8-4-92/02546A 

1-8 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

r 15 
16 
17 

r 18 
19 
20 
21 
22 
23 
24 
25 
26 

, 27 . 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

DOE/RL-91-52 

Draft B 

• The need for treatability studies-:-

11111a1tllll1'::~ 
llllllli• ll• llltlllfiilf 

Based on the AAMSR, a decision is made on whether the study has provided sufficient 
information to forego further field investigations and prepare a FS. If further field 
iRvestige:tiORS e:re required, 0: In RI/FS work plan ~}¾n,~1J ::mijyp~~~m;,t~::1::1tt~:::~~ulsl~ is
wn~ :µi :::deve1oped and executed. The scope of future work ple:Rs will be le:rgely limited to 
thaf'ofa sampliRg aRd analysis plaR. 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 0:Ild C0:A be refereReed 0:eeordingly. ±h§,::;~m~r~ letl:p!ffli::;1,, 

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 
knowledge and conduct limited field characterization work to support the Hanford $.ll.! 
Past-Practice Strategy decisioriemaking process for an aggregate area. The AAMS .. process is 
similar in nature to the RI/FS s·coping process prior to work plan development and is 
intended to maximize the use of existing data to allow a more limited and focused RI/FS . 
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Deliverables for an AAMS consist of the AAMSR and health and safety, project 
management, and data management plans MJ!:9tffiiM-Rn:ll4gim~nt:::m~l~;w;:::eQ1:::R!WJ§· 

Specific objectives of the AAMS include the following: 

• Assemble and interpret existing data including operational and environmental data 

• Describe site conditions 

• Conduct limited new site characterization work if data or interpretation 

~i;mi:~tqi~~~~1ii~;:14~ :11;ll:i~ii~1iil~liiili11~111tif il!ll111* 
• Develop a Pii+~ffi~n• conceptual model 

• Identify contaminants of concern, and their distribution 

• Identify preliminary PR1~nmM ARARs 

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

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

• Define data needs, establish i~U~fi DQO~ and set data priorities 

• Provide recommendations for expedited , interim or limited pf.{f:¥.;. lRMWJ:~I-:I§r 
6Uiei actions 
:•:•:•:•:•:•:•:-:-:-:-:-:-

• Reqf fine and prioritizei:Il!ii~iWf:~µ!§}Yf: operable unit boundaries 

• Define and prioritize.;:i$lPilffi iID.iPw; work plan and other past practice activities 
with emphasis on supportfri"g".eariy .. cleanup actions and records of decisions 

• Integrate RCRA TSD closure activities with past practice activities. 
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___ ... 
Depending on whether an aggregate area is a source or groundwater aggregate area, the 

scope of the AAMS will varjl y. Source AAMS focus on source terms, and the 
environmental media of interest include air, biota, surface water, surface soil, and the 
unsaturated subsurface soil. Accordingly, detailed descriptions of facilities and operational 
information are provided in the source AAMSR. In contrast, groundwater AAMS focus on 
the saturated subsurface and on groundwater contamination data. Descriptions of facilities in 
the groundwater AAMSI. are limited to liquid disposal facilities and reference is made to 
source AAMSI{ for detailed descriptions. The description of site conditions in source 
AAMSR concentrate on site physiography, meteorology, surface water hydrology, vadose 
zone geology, ecology, and demography. Groundwater AAMSR summarize regional 
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 will ee ~~ performed as pftft 1:::pmfil 
ijnfii-19#: of the AAMS ~ - To help ensure that data collected are of sufficient--
qualify to -support decisions, all work OR the Hanford Site is subjeet to the retJUiremeets of 
DOE Order 5100.lA, Qu&lity AssufflftCe (DOE RL 1983), which establishes broadly 
applieftble QA progfflffl requirements in eompl:iftftCe with Amerieftft Nfttioftftl St&:ftdttt,ds 
lestitute/Amerieftft Society of Meehattieftl EBgiBeers QA guidel:iftes (ANSI/ASME 1989); the 
QA progmm requiremeRts so defHled apply to all types of projeet aethrities eoadueted OR the 
Hanford Site. 

To eftsure that the ebjeefr1es of the past pmetiee aetir1ities ftfC met in ft mft:BftCf 
eoRsisteftt with DOB RL Order 5100. lA (DOB RL 1983), Quality Assuraflee, all work will 

~ --~~<Jrmed in compliance with lffllYilllimi~::::111:::!IIII!&fl~lt::a1:::11!1~i::::1i 
wiU/ii)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 I I 
~~~~~~t~--?.~_P.2~--~ -.<?.~~-?.?.~_'._~,~-------1Bm::11~:- :::mm1m:::1,1:::1::::m ____ _ 
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In addition to this introduction, •um AAMSR will consisti 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. 

• Section 4.0, Preliminary Conceptual :;1=m 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 

ifi-Biimiid-t1 
• 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. 

WHC(UPLANT -4)/8-4-92/02546A 

1-12 



. ,. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

DOB'RL-91-52 

Draft B 

• 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 

Community relations requirements for the U Plant Aggregate Area can be found in the 
Community Relations Plan for the Hanford Federal Facility Agreement and Consent 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 
Operable Regulatory M-27-00 Interim 

AAMS Title Units AAMS Tvoe Agencv Milestones 

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

Source Ecology M-27-02 , January 1992 

200-UP-3 

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

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

Source Ecology M-27-04, March 1992 

200-RO-3 .. . .. '~'"" ,, . ' 200-RO-4 I • . ' ·~ ,I It I • 

T Plant 200-TP-1 Source 
A • 

EPA M-27-05 , April 1992 
200-TP-2 • L 

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

PUREX 200-PO-l 
200-PO-2 

Source Ecology M-27-06, May 1992 

200-PO-3 
200-PO-4 
200-PO-5 
200-PO-6 

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

Semi-Works 200-SO-1 Source Ecoloev M-27-08, July 1992 

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

200 West NA Groundwater EPA/Ecology M-27-10, Sevtember 1992 

200 East NA Groundwater EP A/Ecoloev 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 U 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 
t~s and volumes are qualitatively and quantitatively assessed at each ~ i!::ll-! 
ffii! 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 U Plant Aggregate Area (Section 2. 1) , 
summarizes the history of operations (Section 2.2), describes the facilities, buildings, and 
structures of the U Plant Aggregate Area (Section 2.3), and describes U 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) program and other Hanford programs. 

2.1 LOCATION 

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

) of the southeastern part of Washington State north of the confluence of 
the Yakima and Columbia Rivers (Figure 1-1). The 200 West Area is a controlled area of 
approximately 8.3 km2 (3.2 mi2) near the middle of the Hanford Site. The 200 West Area is 
about 8 km (5 mi) from the Columbia River and 11 km (6.8 mi) from the nearest Hanford 
boundary. There are Wf 7 operable units grouped into four aggregate areas in the 200 West 
Area (Figure 1-4). The ti.Plant Aggregate Area (consisting of operable units 200-UP-l, 
200-UP-2, and 200-UP-3) lies in the southern portion of the 200 West Area (Figure 1-4). 
The location of the buildings and waste management units are shown on Plate 1. Plate 2 
shows the topography of the U Plant Aggregate Area. The media sampling locations are 
depicted on Plate 3. 

2.2 HISTORY OF OPERATIONS 

The Hanford Site, established in 1943, was originally designed, built, and operated to 
produce plutonium for nuclear weapons using production reactors and chemical reprocessing 
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::::e:~;i~1ii5iiiiir:S!~~~~~ 
ma.nagemeet, 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 B#.ffl!l11J!~i~ iJl st08ffl produetioe mode from about 1971 to 1980 for electricity 

rodt:1etioa; .. ancfwas··pfaced on cold standby status in October 1989. Westinghouse Hanford 
was notified September 20, 1991 that they should cease preservation and proceed with 
activities leading to a decision on ultimate decommissioning of the reactor. These activities 
are scoped within a N Reactor shutdown program which is scheduled to be completed in 
1999. 

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

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

• U Plant, where uranium recovery operations took place 

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

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

The major processes conducted at tJ.l{U Plant Aggregate Area have been involved 
with uranium recovery. AU Plant Aggregate Area timeline is schematically illustrated in 
Figure 2-1. 

The 221-U Building is one of the primary U Plant Aggregate Area facilities. Between 
1952 and 1958 uranium was recovered from bismuth phosphate process wastes by means of 
the tributyl phosphate process in this building. 

The 224-U Building began operation in 1952 as a uranium reduction facility. It was 
converted in 1955 to support PUREX Plant activities. The 224-U Building is not currently 
operating although a stabilization run is scheduled for 1992. 
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The 222-U Laboratory operated from about 1947 to 1970 and provided analytical 
services in support of the 221-U and 224-U Building operations. 

The 241-U Tank Farm contains 16 single-shell tanks constructed in 1943 and 1944. 
These tanks received high-level waste from the U Plant Aggregate Area and other facilities. 
The U Pond was constructed in 1944 to receive low-level liquid effluent from the plutonium 
processing facilities. It was serviced by a succession of ditches until its closure in 1985. 

2.3 FACILITIES, BUILDINGS, AND STRUCTURES 

The U Plant Aggregate Area contains a large variety of waste disposal and storage 
facilities that were associated with the aggregate area and, to a lesser extent, Z Plant 
Aggregate Area operations. High le>,el we:stes were stored itt ut1de£grotmd tanks. Low level 
we:stes such e:s coolmg 8:ft6 cot1dct1se:te water were e:llowed to ittft:ltrate ittto the grout1d 
through potlds 8:lld opeB ditches. These we:ste types are defiBed itt DOE OF<ler 5820.2:t 

1111!-~ mmmitm~m::ntl!B1T1111::1?m:::mar1ffl::1atfi ::m::l*:lim1::~1m11 ...... . 
9:~{!gijqgJU~J~: it.ffliih§!Iifflffiiiili.i :m~lbimiitwii Ji§t/p,.§r.ffiMJj{9.pnfiffiiffllU/lft/lmYi 

~~,.Jfi 
• 

• 

• 

High-level waste is 4.ifffilf./iifi! highly radioactive waste material that results 
from the reprocessing of.spen£.imclear fuel , including liquid waste produced 
directly in reprocessing and any solid waste derived from the liquid, that contains 
a combination of transuranic (TRU) waste and fission products in concentrations 
as to require permanent isolation . 

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

itim1.lii111=ii~L•~~f-11111•- 1111A M: :i!l:JJ.I/Q1Jw'~if R-ege:roieg the We:ste Isole:tiofl Pilot Ple:e:t, high le•tel we:ste 8:lld 
st>eni'mieleaf··fuel e:s clefteed by this Order e:re specifiee:lly 6'<:eluded by this 
definitioe.. 

Low-level waste is ,i.fiii.J.::!ii;: radioactive waste not classified as high-level 
waste, TRU waste, speiit° nuclear fuel, or BIil byproduct material as defined by 

a111a::l1~11• 1111• •,a11111~r1a111r 
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Based on construction, pmpose, or origin, the U Plant Aggregate Area waste 
management units fall into one of ten subgroups as follows: 

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

• Tanks and Vaults (Section 2.3.2) 

• Cribs and Drains (Section 2.3.3) 

• Reverse Wells (Section 2.3.4) 

• 

• 

• 

• 

• 

• 

Ponds, Ditches, and Trenches (Section 2.3.5) 

Septic Tanks and Associated Drain Fields (Section 2. 3. 6) 

Transfer Facilities, Diversion Boxes, and Pipelines (Section 2. 3. 7) 

Basins (Section 2. 3. 8) 

Burial Sites (Section 2.3.9) 

Unplanned Releases (Section 2.3.10):~ 
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Table 2-1 presents a list of the waste management units within the aggregate area. In 
addition, the aggregate area contains several unplanned release sites. The locations of these 
waste management units are shown on separate figures for each waste management group and 
Plate 1. Figure 2-1 summarizes the operational history of each of the waste management 
units l \! J.l+IJ:~1:1~::::mmmmi:::1~):i), Tables 2-2 and 2-3 summarize data available 34 
regardfrig .ihe .. qiiiiidtiincftypes··ofwastes disposed of to the waste management units. These 
data have been compiled from the Waste Information Data System (WIDS) inventory sheets 
Ql1itf+::i:Ji!li) and from the Hanford Inactive Site Survey (HISS) database UJfdl:!J!2~ffitj. 
These inventories include all of the contaminants reported in the databases, but do not 
necessarily include all of the contaminants disposed of at each ~ mimi:im~imiP:t:i Y:Ai~~ In 
the following sections, each waste management unit is described within the context of one of 
the waste management unit types. 

2.3.1 Plants, Buildings, and Storage Areas 

Plants and buildings are not generally identified as pastt:practice waste management 
units according to the Hanford Federal Facility Agreement and Consent Order (Tri-Party 
Agreement) and will generally be addressed under the liimmm!IHarihiJ.iwi9!:::1;riN.:llqiµr1 

•••• ,111,~1,,~~~:=: 
Aggregate Area plants or buildings were the primary generators of waste disposed of within 
the U Plant Aggregate Area, a description of these is provided in Section 2. 3 .1. 1. The 
U Plant Aggregate Area plants and buildings that are also waste management units are 
addressed in Section 2.3.1.2. Some plants and buildings are or contain RCRA treatment, 
storage, or disposal (TSD) facilities. A description of such facilities is provided in 
Section 2.6. The locations of plants , buildings, and storage areas in the aggregate area are 
shown on Figure 2-2 . 

The 221-U Building (U Plant) , the 224-U Building (Uranium Oxide Plant or UO3 

~1~9.• .. ~~~ . ~~?.~lJ Laboratory' and thiIP!Ut§:ffiHID:li!:1n1tr1nl.jiIBfil]v.f ffi~I:i:~lilnt:i:Z Plant 
~ggt§glf:~ilr~::were the primary generators of waste within the aggregate area. These 
plants~ and ffie .buildings associated with them, will be described in the following sections. 

Other buildings and structures located within the aggregate area are not addressed in 
this document because they are not thought to have released contaminants and will be closed 
through a separate decontamination and decommissioning process. These structures include: 

• 224-U Condensate Neutralization Tank (NeOH used to neutralize process 
condensate with NaOH) 
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224-U Hazardous Waste Staging Area (HWSA) (storage of paints and solvents) 

271-U Building (annex to 221-U Building) 

276-U Solvent Facility (tanks containing organic solvent used in 221-U Building) 

291-U Fan and Filter Building (exhaust ventilation for 221-U Building) 

291-U-1 Stack (main process stack for 221-U Building) 

296-U-10 Stack (originally built to ventilate plutonium storage area in 271-U 
Building; currently not operating) 

• 2727-WA SRE Sodium Storage Building (RCRA TSD) (contains 158 drums of 
radiation-contaminated sodium in metallic form) 

• 202-R Foundation (located south of the 221-U Building, no building was 
constructed at this location)\'. 

2.3.1.1 Process Facilities 

2.3.1.1.1 221-U Building. The 221-U Building (U Plant) was one of the primary 
sources of waste in the U Plant Aggregate Area and it is the dominant physical structure 
within the area. 

The 221-U Building was constructed in 1944 as one of the three original chemical 
separation plants (221-B, 221-T, and 221-U Buildings) to support plutonium production 
during World War II. The plants were built to extract plutonium from fuel rods irradiated in 
the Hanford production reactors. Each plant was equipped to use the bismuth phosphate 
fuels-separation process, but the 221-U Building was never used for that purpose because the 
221-B and 221-T Buildings were sufficient to meet plutonium production needs. The 221-U 
Building was used to train Band T Plant operators until 1952 when 221-U Building was 
converted to the tributyl phosphate process for uranium recovery from bismuth phosphate 
process wastes. 

The bismuth phosphate process wastes were stored in tank farms in the 200 East and 
200 West Areas, including the 241-U Tank Farm within the U Plant Aggregate Area. From 
1952 to 1958, waste slurry was pumped to the 221-U Building from tank farms by 
underground lines. The waste sludge was dissolved in nitric acid and the uranium extracted 
using tributyl phosphate in a paraffin hydrocarbon diluent. This process left the fission 
products, sulfate, nitrate, and phosphate ions in aqueous solution . The uranium was 
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partitioned into the organic phase. Uranium was then stripped from the organic solvent with 
nitric acid. The resulting uranyl nitrate hexahydrate was converted to uranium trioxide 
(UO3) by calcination at high temperatures in the 224-U Building. 

The same underground lines used to pump bismuth phosphate process wastes from the 
tank farms to the 221-U Building were used to pump 221-U Building tributyl phosphate 
process waste to disposal facilities (ultimately cribs) near B Plant, about 4.9 km (3 mi) east 
in the 200 &st--:1'.• !i!Area. The 221-U Building non-tributyl phosphate waste was disposed 
of in nearby cribs, trenches, dry wells, sanitary sewers, reverse wells , a ditch, and the 
Y-'4)9:tlltli!Pond. The 221-U Building was placed on standby in 1958 and has not been 
usecf.for.fiieis separation since that date. The 221-U Building is currently used to store 
contaminated equipment from plutonium uranium extraction (PUREX). 

Several unplanned release locations are in the vicinity of the 221-U Building. These 
are UN-200-W-46, UN-200-W-48 , UN-200-W-60, UN-200-W-86, UN-200-W-101 , 
UN-200-W-117, UN-200-W-118 , UN-200-W-125 , and UN-200-W-138. These unplanned 
releases range from contaminated pigeon feces around the 221-U Building to spills of 
material along the railroad tracks. 

2.3.1.1.2 224-U Building. The 224-U Building (UO3 Plant) is immediately southeast 
of the 221-U Building and is a complex of several buildings, tank farms , storage areas , and 
loading facilities . The 224-U Building itself is not part of the U Plant Aggregate Area, but 
is a source of wastes for many of the waste management units within the area . 

The 224-U Building was constructed in 1944 for plutonium processing, but was not 
used for that putpose. It was operated as a training facility from 1944 to 1950 and was 
converted in 1952 to a uranium reduction facility. It was converted again in 1955 in support 
of the PUREX Plant. The 224-U Building converted PUREX-generated liquid uranyl nitrate 
hexahydrate to powdered UO3• The PUREX uranyl nitrate hexahydrate was transferred to 
the 224-U Building by tanker truck. The 224-U Building produces process condensate waste 
from the concentration and calcination of uranyl nitrate hexahydrate. The process condensate 
consists mainly of condensed water and also includes rain water collected within the radiation 
zone sumps, and nitric acid vapor, which is neutralized prior to discharge to cribs. 
Phosphoric acid and potassium hydroxide are used as buffering and neutralizing agents 
~m• ::::J,~~l:~ At this time §i~~1:;:::no condensate is being discharged to the cribs. 

Liquid waste from the 224-U Building has been disposed underground in the U Plant 
Aggregate Area since 1955. Liquid waste from the 224-U Building contributed to g 
216-U-1, -2 , -8, -12, -16, and -17 Cribs waste inventories. Currently , noncorrosive steam 
condensate from building heating systems, process equipment cooling water from the 
condensers, and rain water from the non-radiation areas goes through the 207-U Retention 
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Basin to the 216-U-14 Ditch(~lt (m,pq). Other condensate and cooling water from within 
the facility goes to the 241-u:"j{ff.Catch°.Tank. The 224-U Building is not currently 
operating although a stabilization run is scheduled for 1992. 

Several unplanned releases are reported in the vicinity of the 224-U Building. These 
are: UN-200-W-33 , UN-200-W-39, UN-200-W-55, and UN-200-W-78. The unplanned 
releases are summarized in Section 2. 3 .10. 

2.3.1.2 Waste Management Unit Buildings 

2.3.1.2.1 222-U Laboratory. The 222-U laboratory located directly southeast of the 
221-U Building was used from about 1947 to 1970 for laboratory analysis in support of the 
uranium recovery process and the UO3 process. Various small scale experiments and soil 
tests were done inside the facility. The 222-U Laboratory is within the U Plant Aggregate 
Area and is a source of wastes, but it will be addressed under a separate decommissioning 

and deeonta:mifl&tioR progfflffl:::!nillleml~l!?:W:liJ:l:ll:1:lllll]llitf::l:ltRIE· This 
facility disposed liquid waste effluent to the 216-U-4 Reverse Well, 216-U-4A French Drain, 
and 216-U-4B French Drain. 

2.3.2 Tanks and Vaults 

Tanks and vaults were eonstmeted to handle aH:d store liqtiid wastes generated by 
uranium and plutonium pfocessiflg aeti'tities. Se>,eml types of tanks e:re present in the 
aggreg&te aree: iflcluding cateh tanks, settling tftftks, e:nd stomge tanks. The eateh tanks a.re 
genemH.y associated with divefsioR boxes B:Bd othef tmnsfef uRits, and were designed to 
accept overllow and spills. A si:Agle settling taek, 241 U 361, was used for settling 
suspended solids in fluid wastes priof to tmnsfer to cribs. Stomge tanks were used to collect 
and store le:rge quantities of liquid wastes. 

The primary tank facility within. the U Plant Aggregate Area is the 241 U Tank Farm 
(Table 2 4). Sixteen single shell tanks e:re present in this farm; 12 e:re 2,017,000 L (533,000 
ge:l) capacity e:nd 4 e:re 208,000 L (55,000 ge:l) cape:city. The te:nks were constructed in 1943 
to 1944. The locations of the tanks a:nd ve:ults ere showft on Figures 2 3 a:nd 2 4. 
Figure 2 5 depicts a typical 2,017,000 L (533,000 ge:l) tank. 

All of the te:nks a:nd ve:ults within the 241 U Tflflk Farm will be addressed by the 
si:Agle shell tank closure progffiffl. The strueture e:nd the related conta:mine:tioft in the tank 
farm will be described in this report, but investigatioR aH:d remediatioe strategies will be 
deferred to the si:Agle shell tank closure progmm. 
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!ftterim isolatioft ftfl:d stftbilizatioR h&¥e beeft performed oft the ta:eks to •rarying degrees , 
as listed in the incliYidual t8:Hk deset1ptioH:s. lflterim isolatiofl is the sealing of all aeeesses to 
the tank that Me Rot Feq:Uired fof loRg tefftl su£Yeillftfl:ee. The seal should proYide a bftffief 
against iDad¥erteftt additioft of liquid. The administmfrre desigRa:tioft of partially interim 
isolated reflects the eompletioft of the effort required fof iDteriffl isolatiofl with the ffi<:eeptioa 
of isolfltioft of risefs ftfl:d piping required fof pumpiDg Of othef methods of stabilizatiofl 
(Hftfl:loR 1991). IBterim stabilizatioft is the remo¥al of as mueh liquid as possible through use 
of a salt weH ftfl:d a jet pump. A salt well is a slotted rise£ pipe iDsefted iDto the salt cake of 
a tank ftfl:d iDto wh:ieh a pump is placed. A t8:Hk is eoftsidefed iDterim stabilized if it eoRtfti:fts 
less thftfl 189,000 L (50,000 gal) of dfftttlftble iDtefstitial liquid ftfld less thftfl 19,000 L (5 ,000 
gal) of supemfttftftt liquid. lfl all eases of ie.terim stabilizatioft, ie.tefstitial liquids remftie. with 
the ¥olume and 't'fH)' accofdie.g to waste ¥olume, liquid type, a:lld other factors. 

2.3.2.1 241 U 191 Siegle Shell Teek. The 241 U 101 SiDgle Shell Tftflk is located ie. the 
241 U Tftflk Farm, which is immediately west of Ca:mdeft A¥enue ftfl:d Rofth of 16th Street ie. 
the 200 West Area. 

The 241 U 101 Sie.gle Shell Tftflk is the Rortheastem most tank in the tftflk farm aH:d is 
the first tank in a three tank cascade comprised of 241 U 101, 102, ftfl:d 103 . Wastes 
flowed first ie.to 241 U 101, ftfl:d theft o¥erflowed ie.to 214 U 102; from there it flowed into 
241 U 103. 

The tank has a capacity of 2 ,017,000 L (533 ,000 gal) and has a ca:rboR steel liner 
v.·ithin a eonerete shell. It is eRtirely below grade, has a dished bottom ftfld ftfl: opemtiflg 
depth of 5.2 m (17 ft) (.A:ftaersoft ftfl:d Mudd 1979) . It is 23 m (75 ft) in diameter ftfl:d is 
about 9. 8 m (32 ft) high. Its entire stFUeture is undergrouRd with its uppef surface about 
3 m (9 ft) below gmde. It is equipped with radiation monitoring wells, tempemture sensors, 
ftnd liquid lC'rel gages. A 60 hp pump may be mised ftfld lowefed ie. the tftflk. A heel jet, 
two sluicing noules , ftfl:d two reeireulatie.g lines also reside iD the ta:ek. The tftflk is 
eurreRtly ie.teri.m isolated and ie.terim stabilized. 

The tftflk is classified as ftfl inaeti-re mixed waste mftflagemeRt unit. It opemted from 
1946 until 1959 to reeei¥e high 1C¥el liquid wastes from T Plftflt, 221 U Buildie.g, ftfld the 
feduetioftlo~ft (REDOX) Plftflt. From 1969 to 1972, it also reeei¥ed a •rariety of solid 
wastes including enriched umnium, plutoftium, 60Co, ftfld mixed fissioft products. Its liquid 
eoRteftts Me bismuth phosphate metal waste ftfld supemfttftfl:t eoH:tft:i:nie.g bismuth phosphate 
metal waste ftfl:d REDOX high lC¥el waste from 241 U ftfld 241 SX Tunk FIU'ffls (WHC 
1991ft). 

There are a:pproKimately 110,000 L (29,000 gal of bismuth phosphate metal waste ftnd 
supemfttftfl:t containing high lC¥el waste lmowft to hft¥e leaked from the tank ie. 1959. The 
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tank was feftl:O•red from service at that time llH:d late£ used to store the solid wastes mentioned 
abo1t•e. The tank was pumped out !lfld l:iqttid level measurements we£e discontinued, but 
resumed m 1974 when in tank photos revealed residual liquid m the tank. Two additional 
dry wells were drilled at the perimetef of the tank in 1974 aad 1975 for monitoring purposes 
(see Section 2.3.10 UPR 200 W 154 aftd DOE RL 199lftt;-

The Taak Fftl'ffl Survei.llance Report fof July 1991 indicates that the tank contains 
11,000 L (3 ,000 gal) of supemfttaftt liquid waste and 83 ,000 L (22,000 gal) of sludge for a 
total waste ,•olume of 95,000 L (25,000 gal) (Hanlon 1991). 

2.3.2.2 241 U 192 SiBgle Shell Teek. The 241 U 102 Single Shell Taruc is located in the 
241 U Tunk Fll:fffl: , which is immediately west of Camdea Avenue ll:Hd north of 16th Street in 
the 200 West Area. 

The 241 U 102 Single Shell Taak is the middle taBk in a three tank cascade comprised 
of 241 U 101 , 102, aad 103. Wastes flowed first iato 241 U 101 aad then o•rerflowed iato 
214 U 102; from there it flowed into 241 U 103. 

The tank has a capacity of 2,017,000 L (533 ,000 gal) ll:Hd has a carbon steel liner 
withm a coAcrete shell. It is entirely below grade, has a dished bottom and an operating 
depth of 5 .2 m (17 ft) (.Aftderson ll:Hd Mudd 1979). It is 23 m (75 ft) iB diameter and is 
about 9 . 8 m (32 ft high). Its entire structure is underground with its upper sutface about 
3 m (9 ft) below grade. It is equipped with radiation monitoring wells, temperature sensors, 
!lfld liquid le•rel gages. A 60 hp pump may be raised ftftd lowered within the taak. l· .. heel 
·et, two sluicing aozzles, ll:Hd two recirculating lines also reside in the taak. Curreatly, the 
tank is partially interim isolated. 

The tank is classified as ft8 inactive mbted waste mll:Hagement unit that operated from 
1946 until 1979 to reeei'f'e high leYel liquid wastes from T Plll:Ht, U Plant, and REDOX. 

Its liquid conteets are bismuth phosphate metal waste; 242 T &·aporator waste; 
IINO4/KM1tO4 solution; Md supemfttll:Ht coatfl:ining REDOX high le•rel waste, C¥aporator 
bottoms, bismuth phosphate metal waste, llHd uacompleX:ed waste from 241 C, SX, SY, 
TX, ll:Hd U tanks (WHC 19918:). 

The Taak Fftl'ffl 8u£Yeillft8ce Report for July 1991 indicates that the tank coatfl:ins 
68,000 L (18,000 gal) of supemfttftftt liquid waste, 163,000 L (43,000 gal) of sludge, aftd 
1,416,000 L (374,000 gal) of total waste, the unrecorded balaflee consisting of salt cake and 
other precipitated solids (Hanlon 1991). 
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2.3.2.3 241 U 183 Single Shell Tank. The 241 U 103 Single Shell Tonk is located in the 
241 U Tank Flilffl, whieh is immedifttely west of Ca.mdeft A't'eftue ftftd ftorth of 16th Street in 
the 200 West Area. 

The 241 U 103 Single Shell Tonk is the fm&l tank in a three tank easeade eomprised of 
241 U 101, 102, and 103. ·wastes flowed flfst into 241 U 101 and theft overflowed into 
214 U 102; from there it flowed into 241 U 103. 

The tank has a eapaeity of 2,017,000 L (533 ,000 g&l) ftftd has a earboft steel liner 
within: a eofterete shell. It is efttirely below gmde, has a dished bottom ftftd an opemting 
depth of 5.2 m (17 ft) (Andersoft ftftd Mudd 1979) . It is 23 m (75 ft) in diftmeter and is 
about 9. 8 m (32 ft) high. Its eetire stmeture is uedergrouftd with its upper surfaee about 
3 m (9 ft) below gmde. It is equipped with mdiatioft moftitoring wells, tempemture seesors , 
and liquid le'f•el gages. A 60 hp pump may be fftised ftftd lowered within: the tank. A heel 
·et, two sluieing aoules, ftftd two reeireulating lines also reside in the tank. Curreetly, the 
tftftk is parti&lly interim isolated. 

The tank is elassified as an inactive mixed waste mftftagemeet uftit that operated from 
1947 uetil 1978 to reeeive high leirel li(lUid wastes from T Plaet, U Plant, and RBDOX. Its 
liquid eontents are bismuth phosphate metal waste; 242 T E't'apomtor waste; HNO4/IG.4aO4 
solutioa; ftftd supematfmt eoHtaining RBDOX high le•rel waste, e1rapomtor bottoms, ftftd PNL 
waste from 241 SX, SY, TX, and U tanks (WHC 1991a). · 

/di uaplftllfled release oeeurred at this site in 1971 wheft a waste line was inadverteHtly 
eut ftftd eoHtaminated liquid waste was spilled oHto the surfaee (see SeetioH 2.3.10, 
UPR 200 W 128). 

The Tonk FBflB Sur¥eillftftee Report for July 1991 indicates that the tank eoHtains 
49 ,000 L (13 ,000 g&l) of supematftftt liquid waste, 121 ,000 L (32 ,000 gal) of sludge and 
1,771 ,000 L (468 ,000 gal) of total waste, the balanee consisting of salt ealre and other 
preeipitated solids. It also has the poteHtial for hydrogen gas ge11eratioft (Ha.nloft 1991) . 

2.3.2.4 241 U 184 Single Shell Tank. The 241 U 104 Single Shell Tunk is located in the 
241 U Tank Farm, whieh is immediately west of Camdeft A.veaue ftftd Horth of 16th Street in 
the 200 West Area. 

The 241 U 104 Single Shell Tunk is the flfst tank in a three tank easeade eomprised of 
241 U 104, 241 U 105 , ftftd 241 U 106. · Wastes flowed first into 241 U 104 filliflg it to a 
depth of about 5.2 m (17 ft) , ftftd theft overflowed into 241 U 105; from there it flowed into 
241 U 106. 
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The tank has a capacity of 2,017,000 L (533,000 ge:1) 8:ftd has a ce:rbofl steel liBer 
withiH. a cofl:crete shell. It is eotirely below gmde, has a dished bottom Md M opemtillg 
depth of 5.2 m (17 ft) (Aftdersofl Md !.iudd 1979). It is 23 m (75 ft) in die:meter Md is 
about 9. 8 m (32 ft) high. Its eRtire stractttre is uodergrmmd with its ttpper surface about 
3 m (9 ft) below gmde. It is eqeip,ped with mdiatiofl monitoring wells, tempere:tttre seRsors, 
Md liqttid level gages. A 60 hp pump may be mised Md lowered in the tank. A heel jet, 
two sluicing flozzles, Md two reeireule:ting liBes also reside ill the tftllk. Currently, the tank 
is oartiall'v interim isolated. 

The te:nk is cle:ssified as 8:ft inactive mbted waste mB:Hagement unit that opemted from 
1947 uotil 1956 to reeei'f·e high level liqttid wastes from T Plftflt, U Plftflt, 8:fld REDOX, Md 
is a confirmed leaker (WHC 1991a). Approximately 208,000 L (55,000 ge:1) is belitwed to 
have lee:ked from the ta:flk. The unit was removed from service in 1956 whcR a ruptttre in 
the tB:Hk bottom was detected (sec Sectioo 2.3.10. UPR 200 W 155). 

The Tonk Farm SurYeillaBce Report for July 1991 ie.dicates that the tank coRtains 
462,000 L (122,000 ge:1) of sludge Md 26,000 L (7,000 gal) of drainable illterstitial liquid. 
The sludge eoRtains some diatomaceous earth, whieh was added to the tank coRteRts in 1969 
(H8:fllon 1991). 

2.3.2.5 241 U 105 SiBgle Shell Tame. The 241 U 105 Single Shell TB:Ilk is located ill the 
241 U TB:llk F8:.fffl, which is immediately west of Cftfflden A•tenue Md north of 16th Street in 
the 200 West Area. 

The 241 U 105 Sillgle Shell TB:llk is the middle t8:flk in a three tank cascade comprised 
of 241 U 104, 241 U 105, Md 241 U 106. V.1astes flowed first into 241 U 104 Md then 
o¥erflowed into 241 U 105: from there it flowed into 241 U 106. 

The tank has a capacity of 2,017,000 L (533,000 ge:1) Md has a carbon stool liBer 
withifl a concrete shell. It is eHtirely below gmde, has a dished bottom Md 8:ft opemting 
depth of 5.2 m (17 ft) (AftdersoR 8:fld Mudd 1979). It is 23 m (75 ft) ie. diftffleter Md is 
about 9. 8 m (32 ft) high. Its eHtire structure is uHdergroued with its upper surface about 
3 m (9 ft) below gmde. It is eqeip,ped with mdi:e:tion monitoriflg wells, temperature seHsors, 
8:8:d liqttid l<Yrel gages. A 60 hp pump may be mised 8:8:d lowered in the t:e:Hk. A hee1 jet, 
two sluicing nozzles, 8:ftd two recireule:tifl:g liBes also reside ie. the te:nk. CurreRtly, the tank 
is Bartie:Hv interim isole:ted. 

The tank is elassified as 8:8: iHacti¥e mbted waste mftftagemeot unit that opemted from 
1947 until 1978 to reeei11e high le11el liquid wastes from T Plant, U Plant, 8:ftd RBDOX. Its 
liqttid coHteHts e:re bismuth phosphate metal waste; 242 T &t·apomtor waste, Md supematftftt 
eontAiniRP eoAtinP wAste from 241 TT Tunk fWHC'. 1991 A) 
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The Tunk Fftffll Su£Veillnflee Revert for July 1991 indicates that the te.nk eonte.ins 
140,000 L (37,000 ge.l) of SUJ)Cffle.te.Rt liquid wastes, 121 ,000 L (32 ,000 ge.l) of sludge Md 
1,582,000 L (418,000 ge.l) of tote.I waste, the be.le.flee eonsisting of se.lt eake 8ffll othef 
precipitated solids. It e.lso has the potential for hydrogee or flamHutble gas generation 
(He.nlon 1991). 

2.3.i.6 241 U 106 Siegle Shell Tank. The 241 U 106 Single Shell Tank is located in the 
241 U Tltftk Fftffll, whieh is immediately west of Camden Avenue Md oorth of 16th Street in 
the 200 West Aree.. 

The 241 U 106 Siegle Shell Tftflk is the fine.I te.nk in a three t:aBk cascade comprised of 
241 U 104, 241 U 105, e.nd 241 U 106. Wastes flowed first into 241 U 104 Emd then 
o•terflowed into 241 U 105; from there it flowed into 241 U 106. 

The tank has a eapaeity of 2,017,000 L (533 ,000 ge.l) Md has a earboe steel line£ 
within: a eoncrete shell. It is eetirely below gmde, has a dished bottom Md e.n opere.ting 
depth of 5.2 m (17 ft) (A:Bdersoe Emd Mudd 1979). It is 23 m (75 ft) in die.meter e.nd is 
about 9. 8 m (32 ft) high. Its entire strueture is uederground with its upper surfaee about 
3 m (9 ft) below grade. It is equipped with radiatioe monitoriBg wells, temperature seesors , 
Md liquid lcYel gages. A 60 hp pump may be mised Md lowered in the te.nk. A heel jet, 
two sluicing eozzles, e.nd two recireulating lines e.lso reside in the t:ank. Currently, the te.nk 
is partially iBterim isolated. 

The tank is classified as llfl inactive mixed waste mMagement unit that opcre.ted from 
1948 until 1977 to receive high level liquid wastes from the T PlMt, 221 U Building, Md 
REDOX. Its liquid eoetents are bismuth phosphate mete.I waste, REDOX high level waste, 
PUREX l0Yt1 1.ei.·el waste, B Plftflt low level waste, Emd eYaporator bottoms from 241 C a:Bd 
U te.nks (WHC 19918:) . 

A suddee reduction in fluid le>tel in 1977 caused e.18:ffll that this te.nk may he.Ye begue 
to leak. Subsequent studies determined that eo leaking had occurred. 

The TttBk Fftfift Su£Veill8:flce "Report for July 1991 indicates that the te.nk conta:i:Bs 
57,000 L (15,000 gal) of superne.tftflt liquid, 98,000 L (26,000 gal) of sludge 8ffll 855 ,000 L 
(226,000 ge.l) of tote.I waste, the be.laBce coesistiBg of se.lt cake Emd other precipitated solids 
(He.nloe 1991). 

2.3.2.7 241 U 107 Siegle Shell Teek. The 241 U 107 Single Shell Tonk is located in the 
241 U Tltftk Fftffll, which is immediately west of Ce.mden .Avenue Emd oorth of 16th Street in 
the 200 West A...-ee.. 
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The 241 U 107 Single Shell Ttmk is the first tank in. ft three t:flftk eftscftde comprised of 
241 U 107, 214 U 108, 8:ftd 241 U 109. Wastes flowed first into 241 U 107, filling it to ft 
depth of about 5.2 m (17 ft), 8:ftd thee oyetflowed ieto 241 U 108; from there it flov.·ed into 
241 U 109. 

The tank hfts ft capftcity of 2,017,000 L (533,000 gal) Md hfts ft eftf'boe steel lieer 
within. ft coecrete shell. It is eetirely below gmde, hfts ft dished bottom 8:ftd lift opemtin.g 
depth of 5.2 m (17 ft) (AndersoR Md Ml:ldd 1979). It is 23 m (75 ft) in diameter aBd is 
ftbout 9. 8 m (32 ft) high. Its eRtife stfltcttlre is uedergrol:led with its Hpper sl:lrfftce ftbout 
3 m (9 ft) below gmde. It is eqHipped with mdiatioe moH:itorieg wells, tempemmre seesors , 
Md liqttid leYel gftges. A 60 hp pl:lmp mfty be mised Md lowered in. the tank. A heel jet, 
two slHicin.g Rozzles, Md two recirel:llatin.g liHes also reside in. the tank. The tank is 
cl:lrrently partially in.terim isolftted. 

The t8:ftk is classified ftS ftfl ieftcth•e mixed wftste mftftftgemeRt unit thftt opemted from 
1948 l:IRtil 1980 to receiye high lei.•el liqttid wastes from T Plaet, U Pia.et 8:ftd RBDOX. Its 
liqttid eoRteRts are bisml:lth phosphftte metal waste, HNO4/Kl.4B:O4 soll:ltioR; ~l R:caetor 
wftste, Pacific Northwest µtbomtory (PNL) waste; decomaminatioH: wftste; la:e wftste; Md 
supemft:tftflt conta:i.nin.g decontamina:tion wftste, PNL wftste, coating wftste, double shell slurry 
feed, RBDOX high lei.·el waste, N Reactor waste, twaporator bottoms, and comple*ed aBd 
noneomple*ed wftste from 241 S, SX, T, U, 8:ftd SY tftftks (WHC 1991ft). Three of fol:lr 
dry wells ftssociftted with this tank hft:'le hftd low leYel ftcti>,ity ftt approKimfttely the 15. 2 m 
(50 ft) depth Je,1el. 

The Ta:nk Fft:fffl: Sur.·eillftflce Report for July 1991 in.diea:tes thftt the tank eonta:ins 
117,000 L (31,000 gal) of sHpemftta:nt liqttid, 57,000 L (15,000 gal) of slHdge Md 
1,537,000 L (406,000 gal) of total Wftste; the balMee consists of salt cake and other 
precipitated solids (Hanlon 1991). 

2.3.2.8 241 U 108 Single Shell Tank. The 241 U 108 Sin.gle Shell Ta:nk is locftted in the 
241 U To:ek Farm, which is immediately west of CamdeR Aveft\:le 8:ftd eorth of 16th Street in 
the 200 West Area. 

The 241 U 108 Siegle Shell To:ek is the middle tank in. ft three t8:ftk cftsca:de comprised 
of 241 U 107, 108, aBd 109. Wftstes flowed first into 241 U 107 ae.d thee flowed into 
241 U 108; from there it flowed ieto 241 U 109. 

The t8:ftk hfts ft capacity of 2,017,000 L (533,000 gal) Md hfts ft eft:fboo steel liner 
within. ft cooerete shell. It is eotirely below gmde, has ft dished bottom 8:ftd an operating 
depth of 5.2 m (17 ft) (Andersoo Md M~l:ldd 1979). It is 23 m (75 ft) in. diameter ft:ftd is 
about 9. 8 m (32 ft) high. Its entire stfltcmre is l:ledcrground with its Hpper Sl:lrface ftbout 
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3 m (9 ft) below gmde. It is e<tttiwed with mdiatioa moftitoriftg wells, tempemmre seasors , 
fltld liqtlid le¥el gages. A 60 hp pttmp may be mised 8:ftd lowered ifl the tank. A heel jet, 
two sltticiflg aozzles, 8:ftd two reeircttlati:Rg lifles also reside ifl the taflk. The tftftk is 
ettrreatly partially iflterim isolated. 

The tank is classified as an iflacth•e mbted waste mftftagemeat ttftit that opemted from 
1949 ttfttil 1979 to reeeiYe high le•1el liqttid wastes from T Plant, U Plant, and REDOX. Its 
liqttid coateats are described as "bismttth f)hosphate metal waste, RBDOX coatiflg waste; and 
sttpemftte:ftt contaffl:iBg coatiflg waste, N Reactor waste, lab waste, ~ waste, fltld 
ei1apomtor bottoms from 241 Sand U tanks" (WHC 1991ft). 

The Tank FanB SttrYeillfltlee Report for Jttly 1991 ifldicates that the tank eoetai:n:s 
91,000 L (24,000 gal) of sttpemfttfltlt liqttid, 110,000 L (29,000 gal) of slttdge and 
1,771,000 L (468,000 gal) of total waste; the balftftce coesists of salt cake 8:ftd other 
preeipitftted solids. The tank coeteets hft"te the poteetiftl for hydrogen or fle:mmable gas 
ge0eratioe (HanloB 1991). 

2.3.2.9 241 U 109 Single Shell Teek. The 241 U 109 Siflgle Shell Tank is located in the 
241 ti Tank FanB, which is immediately west of Camdee A>1eooe and aorth of 16th Street in 
the 200 West Area. 

The 241 U 109 Siflgle Shell Tonk is the final tank ifl a three taflk cascade comprised of 
241 U 107, 241 U 108, and 241 U 109. Wastes flowed first iflto 241 U 107 and the0 
0•1erflowed iflto 241 U 108; 8:ftd from there it flowed iflto 241 U 109. 

The tank has a capacity of 2,017,000 L (533,000 gal) ftftd has a cflI'boe steel liRer 
withfn. a cooorete shell. It is eetire1.y below gmde, has a dished bottom BBd ae operatiflg 
depth of 5.2 m (17 ft) (AndersoR 8:ftd Mttdd 1979). It is 23 m (75 ft) ifl diftffleter BBd is 
abottt 9. 8 m (32 ft) high. Its entire stmctttre is ttadergrotnid with its ttpper sttrface abottt 
3 m (9 ft) below gmde. It is eEI\:liwed with mdiatioa moftitoriBg wells, tempemtttre seesors , 
and liqttid hwel gages. A 60 hp pttmp may be raised ftftd lowered in the tank. A heel jet, 
two sltticing 0ozzles, 8:ftd two reeircttlatiflg lifles also reside in the taflk. Cttrreetly, the tank 
is pftftie.Hy interim isolated. 

The tank is classified as ae iflact¥1e mi.JEed waste maeagemeRt ttnit that operated from 
1949 ttntil 1978 to reeeh•e high level liqttid wastes from T Plaet, U Plfltlt, Md REDOX. Its 
liqttid coRtents are bismttth phosphate metal waste 8:ftd sttpemataet co0tftiniflg REDOX high 
le•tel waste, coatiflg waste, Md e•1apomtor bottoms from 241 TX 8:ftd U tanks (WHC 
1991ft) . 
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1 The Tftftk Fftfffl SuPf'eillflflce Report for July 1991 indicates that the tank conarins 
2 72,000 L (19,000 gal) of Sl:lf)Crnfltflflt liquid, 182,000 L (48,000 gal) of slt1dge flfld 
3 1,752,000 L (463,000 gal) of totftl. waste; the balflflce coesists of sft.lt cake Md other 
4 precipitated solids. The tank conteets l:ut11e the poteetial for hydrogen or other flammable 
5 PRQ PP.RP.mtinR aJnRlAR l QQl) 

~ 2.3.2.10 241 U 110 Siegle Shell Teali. The 241 U 110 Siflgle Shell Ta:H:lc is located in th~ 
8 241 U TB:Ok Fftfffl, which is immediateh· west of Cftfflden AYent1e and north of 16th Street m 
9 thP. ?AO U 7P.Qt "f'f'R 

10 'ed f 11 The 241 U 110 Siflgle Shell Tank is the first tank in a three tank cascade c~mp?s o 
12 241 u 110 241 U 111 Md 241 U 112. Wastes flowed first into 241 U 110, filling it to ft 

, ' . fl ed. 13 depth of sbot1t 5.2 m (17 ft). Md then overflowed into 241 U 111: from there 1tow mto 
14 ?.41 TT 11?. 

!~ The i,,nk hfts • copaeily of 2,817,000 L (533,000 g,,I) afl<l hfts • eort,ell ~ Hftef with 
17 ft concrete shell. It is entirely below gmde, has ft dished bottom Md flfl opem~mg depth of 
18 5. 2 m ( 17 ft) (AndersoR Md Mttdd 1979). It is 23 m (75 ft) in diameter Md is about 9. 8 m 

""19 (32 ft) h:igh. Its eRtire structure is ttedergrottnd with its ttpper st1rface about 3 m _(9 !t) below 
20 gmde. It is equipped with mdifttioR moftitoriflg wells, tempemtttre sens_ors, Md li~~ le¥el 
21 gages. A 60 hp pt1mp may be mised Md lowered in the tank. A h~ Jet, two s~1cm~ 
22 nozzles, Md two reeirettlating lines also reside in the tank The tank is cttrreRtly lfttenm 
23 sffihifo,;ed and nartiallr; interim isolated. . 
24 
5 The tank is classified as flfl inscti¥e HHJted waste mMsgemeet unit that opemted from 

26 1946 ttntil 1975 to reeei¥e h:igh lei,•el liquid wastes from T Plant, U Plant, Md REDOX. 
-27 This tank is a coefirmed lea:ker (WHC 1991a). Its liqt1id conteets are bismuth phosphate 
. ~8 metftl. waste. REDOX coatine Md h:ieh lei,·el waste: lab waste: Md PNL waste CWHC 
29 lQQln) 

30 
31 High le¥el wastes, 31,000 L (8 ,100 gal) of eismttth phosphate first cycle waste, and 
32 REDOX costi:Bg are thottght to h&Ye leaked to soil in 1975. The tank was remo¥ed from 
33 ser,rice Md pttmped to ft heel. A sft.lt well was installed to remo¥e the residttft.l heel ~d 
34 interstitift.l liquid ftfter ft mpid seow melt in ft pttmp pit intruded i:B:to the tank (see Sect.ton 
35 2110. TTPR 200 W l'i~ and DOP. RL 1991a). 

36 . 
3 7 The Tank Fftfffl Smveillflflce Report for July 1991 indicates that the tank contains 
38 57,000 L (15 ,000 gal) of dminable interstitial liquid Md 704.000 L (186.000 gal) of slttdge 
39 rRanlon 1()()1) _ 

40 
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2.3.2.11 241 U 111 Siegle Shell Taek. The 241 U 111 Siftgle SheH Tunlc is located iB the 
241 U Tank F8:Fffl, which is immediately west of Cliftl:dee. A't'eooe llftd e.orth of 16th StfCet iB 
the 200 ·west Area. 

The 241 U 111 Sie.gle SheH Thflk is the middle tank ie. a three tank cascade comprised 
of 241 U 110, 241 U 111, ft:ftd 241 U 112. Wastes flowed fi£st mto 241 U 110 llftd thee. 
o¥erllowed mto 2 41 U 11 1; from thefe it flowed into 241 U 112. 

The tank has a ct1pacity of 2,017,000 L (533,000 gal) Md has a Cftfl)()ft steel lifter 
withiH: a coe.erete sheH. It is ee.tirely below gfftde, has a dished bottom Md ftft opeffttie.g 
depth of 5.2 m (17 ft) (AndCFsoe. ft:ftd Mudd 1979). It is 23 m (75 ft) ie. diliftl:etef llftd is 
about 9. 8 m (32 ft) high. Its ee.tire stmemre is ue.de£groue.d with its upper surf&Ce about 
3 m (9 ft) below grade. It is equipped with fftdintioe. moe.itoriBg weHs, tempefftt\ire see.sors, 
ftftd lifltlid le•rel gages. A 60 ht} pump may be fftised Md lowefed ie. the tank. /•._ heel jet, 
two sluiemg e.ozzles, Md two reeireulfttie.g lie.es also reside iB the tank. Curree.tly, the tank 
is pftl'ti&Hy interim stabilized. 

The tank is classified as ftft ie.aetive mixed waste mftftagemee.t ue.it which opefftted from 
1947 Hfttil 1980 to reeei¥e high le1rel liquid wastes from T Plftftt, U Plant, and RBDOX. Its 
liquid eoe.tee.ts ftfe bismuth phosphate first cycle waste; NHO4/KM:e.O4; Md sttpefftlltftftt 
coe.te:iniflg REDOX high lC't'el waste, N R:eftctor waste, PNL waste, deeoe.tami:Hntioe. waste , 
evt1poffttof coe.cefttfftte, pftftiftl ft.Ctltfftlizntioft feed, ft:ftd comple~ waste from 241 8¥, TY, 
llftd U tanks (WHC 1991a). 

The T8:ftk F8:Fffl SttPt•eiHftftce Report for July 1991 indicates that the tank cofttftms 
98,000 L (26,000 gal) of sludge Md 1,147,000 L (303,000 gal) of salt cake for a total of 
1,245,000 L (329,000 gal) of waste (HaaloB 1991). 

2.3.2.12 241 U lU Siegle Shell Tank. The 241 U 112 Sie.gle SheH Tftfli( is located ie. the 
241 U Tunlc Farm, which is immediately west of Cliftl:deft I\:ireooe ftftd e.orth of 16th Street in 
the 200 West Area. 

The 241 U 112 Sie.gle SheH Tuak is the final tank ie. a three tftflk cascade comprised of 
241 U 110, 241 U 111, and 241 U 112. Wastes flowed first mto 241 U 110 llftd theft 
overllowed mto 241 U 111; from there it flowed into 241 U 112. 

The tank has a ct1pacity of 2,017,000 L (533,000 gal) ftftd has a Cftfl)()ft steel lie.er 
withiB. a coe.crete shell. It is ee.tirely below gfftde, has a dished bottom Md an operatie.g 
depth of 5.2 m (17 ft) (AndCFsoft ftftd Mudd 1979). It is 23 m (75 ft) ie. dillffletCf Md is 
about 9. 8 m (32 ft) high. Its Cfttire struct\ire is uBdergrouBd with its upper surface about 
3 m (9 ft) below grade. It is equipped with fftdintioe. moe.itoriBg weHs, tempefftt\ire see.sors, 
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1 and liquid level gages. A 60 hp pufflf) may be raised and lowered m the tank. A heel jet, 
2 two sruicing nozzles, and two reeifeulatiBg lines also reside in the tank. The ta.flk is 
3 currently interim stftbifued and interim isolated. 
4 
5 The tank is classified as an inaeth•e mixed waste management unit which operated from 
6 1949 until 1978 to feeeive high le•rel liquid wastes from T Plant, U Plant, and REDOX. It 
7 is a eonf'lllBed leakef (WHC 1991a). Its liquid contents are bismuth phosphate fifst cycle 
8 waste and supernataBt co0tainiflg bismuth phoSf1hate frrst cycle waste and RBDOX high ltwel 
9 waste from 241 U tanks (VlHC 1991ft). 

10 
11 In 1969, 1,900 L (500 gal) of supernatant containing bismuth phosphate first cycle and 
12 recycled waste were lost to soil through a tank leak. A total Yolume of 32,000 L (8,500 gal) 
13 is belieired to hft're leaked from the tank by 1980. The tank was remo•f'ed from setvice m 
14 1970 and a salt well system installed to remove tank contents (see Section 2. 3. , UPR 200 W 
15 157 aftd DOE RL 1991ft). 

r 6 
,. 17 The Tank Fliffil SuFYeillance Report fof July 1991 indicates that the tank contains 

18 15,000 L (4,000 gal) of supernatant liquid waste llftd 170,000 L (45,000 gal) of srudge 
19 (Hanlon 1991). 

,20 
21 2.3.2.13 241 U 201 Single Shell Tank. The 241 U 201 Single Shell Tonk is located at the 
22 west end of the 241 U Tank Fliffil, which is immediately west of Camden A,·enue and north 
23 of 16th Street in the 200 West Area. 
24 
5 The tftnk has a capacity of 208,000 L (55,000 gal) and has a steel l:i:ftef within a 

i6 concrete shell. Its entire stmeture is undeFgrouad and the dished bottom is 11. 3 m (37 ft) 
27 below gmde. The tank has a diametef of 6.1 m (20 ft) and a height of 8 m (25 ft). It is 
28 currently interim isolated and interim stftbifued. The eoadenser towefs ha¥e been removed 
29 aftd aH suffaee level tank fixtures ha¥e been weather sealed with plasticized foam (WHC 
30 1991ft). 
31 
32 The tank is classified as an inaeti¥e mixed waste mllftagement unit that operated from 
33 1956 to 1977. It was constructed to reeeive supernatant containing REDOX high level waste 
34 from the e~sting 241 U Tanks (WHC 1991ft). 
35 
36 In 1977, when inactivated, the tank was pumped out. The Tonk Fafffl Su£Yeillanee 
37 Report fof July 1991 indieates that the tank contains 4,000 L (1,000 gal) of supematant 
38 liquid waste and 15,000 L (4,000 gal) of sludge foF a total of 19,000 L (5,000 gal) of waste 
39 (HanlOR 1991). 
40 
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1 2.3.2.14 241 U 282 Single Shell Teek. The 241 U 202 Siegle Shell TElftk is located at the 
2 west eftd of the 241 U Tonk F8:llB, which is immediately west of C8:IH:dee. A¥eeue ae.d e.orth 
3 of 16th Street in. the 200 West Area. 
4 
5 The tftllk has a capaeity of 208,000 L (55 ,000 gftl) ae.d has a steel lieer within a 
6 coecrete shell. Its eeti.l'e stfflcture is ue.defgffluRd 8.ftd the dished bottom is 11. 3 m (37 ft) 
7 below grade. The ta:e.k has a diameter of 6.1 m (20 ft) ae.d a height of 8 m (25 ft). It is 
8 curreetly interim isolated 8:lld interim stabilized. The coftdeeser towers hft-'t•e beee remo¥ed 
9 8.ftd aH surface le¥el tftftk: fixtures hw1e beee weether sealed with plastic~ed foam (WHC 

10 1991a). 
11 
12 The tftftk: is classified as 8:fl ieaeti'l'C mixed waste maRagemeet uRit that operated from 
3 1956 to 1977. It was eoestrueted to recei¥e supemat8.ftt eoetaining REDOX high le¥el waste 

14 from the existiftg 241 U t8:flks (WHC 1991a) . 
15 
16 Ie 1977, whee. in.activated, the tae.k was pumped out. The Tue.le Farm Surveillae.ee 
17 Report for July 1991 indicates that the tank coetaifls 4 ,000 L (1 ,000 gll:l) of supematfl:flt 

,-18 liquid waste 8.ftd 15 ,000 L (4,000 gftl) of sludge for a total of 19,000 L (5 ,000 gftl) of waste 
19 (Hanloe. 1991). 

22 
23 ,.,.. 
24 
5 

26 
27 

. 8 
29 
30 
31 
32 
33 
34 
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39 
40 

2.3.2.15 241 U 283 Single Shell Teek. The 241 U 203 Single Shell Tflflk is located at the 
west eftd of the 241 U Taek F8:llft, whieh is immediately west of Camden .'\i1enue 8:fld north 
of 16th Street ie the 200 West Area. 

The tafllc has a capacity of 208,000 L (55 ,000 gftl) 8:fld has a steel liner witmn a 
eonerete shell. Its entire stffleturo is uederground ae.d the dished bottom is 11. 3 m (37 ft) 
below grade. The ta:e.k has a diameter of 6.1 m (20 ft) 8.ftd a height of 8 m (25 ft). It is 
curree.tly interim isolated 8:fld ieterim stab~ed. The coB:dee.ser towers ha·.•e beeB: rem011ed 
ae.d aH surface le¥el tftftk: fixtures ha¥e been weather sealed with plastie~ed foam (WHC 
1991a). 

The tftftk: is classified as 8:ll ieaeti:i1e mixed waste maRagemeet unit that operated from 
195 6 to 1977. It was coestructed to recei"t'e supematfl:flt coe.taieiRg REDOX high le¥el waste 
from the existiftg 241 U tflflks (WHC 1991a). 

In 1977, whee ieacti>rated, the amk was pumped out. The Tue.le Farm Surveill8.ftce 
Report for July 1991 indicates that the tftftk: coe.taifls 4 ,000 L (1 ,000 gftl) of supematant 
liquid waste 8:fld 8,000 L (2 ,000 gftl) of sludge for a total of 12,000 L (3 ,000 gal) of waste 
(Hanloe. 1991). 
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1 2.3.2.16 241 U 204 Single Shell Tank. The 241 U 204 Single Shell Tank is located at the 
2 west end of the 241 U Tank Fft:fffl, which is immediately west of Camden Avem.te ftfld north 
3 of 16th Street in. the 200 West Area. 
4 
5 The amk has a capacity of 208,000 L (55 ,000 gal) Md has a steel liner within a 
6 concrete shell. Its entire structttre is undergrotmd ftfld the dished bottom is 11. 3 m (37 ft) 
7 below grade. The tank has a diameter of 6.1 m (20 ft) and a height of 8 m (25 ft). It is 
8 currently in.terim isolated ltftd in.terim stabilized. The condenser towers have been removed 
9 Md all surface le•tel tank fixtttres ha'l'e beeA: weather sea.led with plastictzed foam (WHC 

10 19918.). 
11 
12 The tank is classified as ltft ioe.etive mixed waste mB.ftagement unit that operated from 
13 1956 to 1977. It was eoostrueted to receive sttpematltftt eonmitttag REDOX high level wast:e 
14 from the existing 241 U tanks (WHC 1991a). 
15 
16 In 1977, when in.acti'tated, the amk was pumped out. The Tank Fft:fffl Su£Yeill8.ft:ce 
17 Report for July 1991 in.dieates that the tank contains 4,000 L (1,000 gal) of supematftflt 

,. 18 liquid waste 8.ftd 8,000 L (2 ,000 gal) of sludge for a total of 12 000 L (3,000 gal) of waste 
19 (Hanlon 1991). 
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_!3 2.3.2.WJ.; 241-U-361 Settling Tank. The 241-U-361 Settling Tank is located southwest of 
14 U Plant and 30 m (100 ft) east of the 216-U-1 Crib. The tank is a circular 6.1 m (20 ft) 
15 diameter by 5.8 m (19 ft) deep structure made of 15 cm (6 in.) steel reinforced, pre-stressed 

..... 16 concrete. Its top is 2 m (6 ft) below grade. Several vent and liquid level measurement risers 
17 penetrate the surface. 

' 18 
19 The 241-U-361 Settling Tank served as a settling tank for fluid wastes enroute to the 
20 216-U-1 and 216-U-2 Cribs from 1951 through 1967, receiving waste as follows: 
21 
22 From 3/52 to 6/57, the site received cell drainage from Tank 5-6 in the 221-U Building 
23 arid waste from the UO3 Plant. .. From 6/57 to 7/57, the site received waste from the 
24 UO3 Plant ... and contaminated solvent from the 276-U Settling Tank Storage Area. 
5 The discharge of 221-U waste was discontinued during shutdown of production 

26 operations. From 7/57 to 5/67, the site received waste from the UO3 Plant and 
27 equipment decontamination and reclamation wastes from CPD Services Operations in 

.- 28 the 221-U Building canyon. The waste was low salt and neutral/basic (WHC 1991a; 
29 Maxfield 1979). 
30 
31 Records indicate that 4,000 kg (8,900 lb) of uranium were discharged to this waste 
32 management unit between 1957 and 1967, the bulk of which flowed into the 216-U-1 and 
33 216-U-2 Cribs. It is currently estimated to contain 104,000 L (27,500 gal) of sludge of 
34 unknown plutonium content estimated at 2,125 Ci beta/gamma (WHC 1991a; DOE-RL 
35 199laq). 
36 
37 A spill, unplanned release UN-200-W-19 (see Section 2.3.8!{Q), occurred in the vicinity 
38 of the 241-U-361 Tank. Baldridge (1959) reports as follows: ...... 
39 
40 Organic wastes and cell drainage from the TBP and UO3 plants overflowed to the 
41 ground by way of the tank and crib vents in the spring of 1953. Ground contamination 
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up to 11.5 rads/h at three inches was found over an area of approximately 50 ft2• 

Decontamination was attempted and the area was then backfilled, delimited with a 
wooden fence , and posted with radiation zone signs. 

2.3.2.182 241-U-301 Catch Tank. The 241-U-301 Catch Tank is located at the south end of 
the 241-U Tank Fann, immediately east of the 241-U-252 Diversion Box to which it is 
connected by an underground drain line. It also served as a catch tank for the 241-U-152 
Diversion Box. 

Constructed in 1946, 241-U-301 is an active waste management unit. It is a 6.1 m 
(20 ft) diameter by about 5.5 m (18 ft) high concrete tank buried to a depth which places its 
upper surface between 3 and 3.5 m (10 and 11.5 ft) below grade. It has a 107 cm (42 in.) 
manhole centered in its top. Four 10.2 cm (4 in.) and four 30.5 cm (12 in.) pipes extend 
from its top to the surface. Two 15 cm (6 in.) stainless steel inlet pipes enter the tank near 
its top. It received waste fluids which may have spilled to the floor of either diversion box. 
It now contains 18,500 L (4,900 gal) of waste (WHC 1991a). 

2.3.2.191 241-U-302 Catch Tank (241-UX-302A Catch Tank). The 241-UX-302A Catch 
Tank appears to be synonymous with the 241-U-302 Catch Tank. It is an active waste 
management unit located 15 .2 m (50 ft) southeast of the 221-U building and 8 m (25 ft) 
southwest of the 241-UX-154 Diversion Box. The tank is 11 m (36 ft) long, has a, diameter 
of approximately 3 m (9 ft) and is buried at a depth of about 1.2 m (4 ft). The tank supports 
the 241-UX-154 Diversion Box, accepting spilled liquid wastes that move through the 
diversion box floor drain. A firm service date for the tank is not available, but it may be 
assumed to approximate the diversion box which it supports, i.e., 1946 to present. 

No radionuclide or hazardous chemical inventories are available for this unit; however, 
the WIDS database lists a total volume of 26,500 L (7 ,000 gal) of liquid in the tank. 
Possible constituents of the waste include high-level process and decontamination wastes that 
may have leaked into the diversion box. Surface contamination in the vicinity of the tank is 
indicated. Steel chain barricades and surface contamination warning signs are in place 
around this waste management unit. 

2.3.2.20 1:::: 244-U Receiver Tank. The 244-U Receiver Tank is 8ft aeti·1e waste 
fflftft&gemeet ue:it Ot&t is in an underground steel-lined concrete vault at the south end of the 
241-U Tank Fann. It is a 6.4 m (21 ft) diameter by 12.5 m (41 ft) long carbon steel tank 
with a capacity of 117,000 L (31 ,000 gal) . The structure is buried at a depth which places 

m.if.iii~i.,1~1111,@1:~1:fil•rll above ground level. lli£fltl :::1• ~YI 
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1 The tank was used to transport waste solutions from processing and decontamination 
2 operations (WHC 1991b). This is understood to mean that the tank received and held waste 
3 fluids pumped from salt wells in various 241-U Tanks. This unit will not be considered for 
4 remediation as part of the AAMS, but is described here because of its operational link with 
5 the 241-U Tank Farm. 
6 
7 2.3.2.WjI 244-UR Vault. The 244-UR Vault is located in the 241-U Tank Farm area~ 
8 approximately 60 m (197 ft) north of the 241-U-102 Tank, and 75 m (246 ft) west of 
9 Camden Avenue. 

10 
11 The vault houses 4 stainless steel tanks used in the transfer and interim storage of 
12 wastes being pumped to or from the 241-U- Tank Farm. It is a 27 x 8 x 14 m 

. ~13 (90 x 26 x 45 ft) deep underground concrete structure that is divided into 4 sections to house 
14 its four tanks. The TK-UR-001 Tank is a 189,000 L (50,000 gal) slurry accumulator tank, 
15 6.1 m (20 ft) in diameter. The TK-UR-002 and -003 Tanks are identical 57,000 L (15,000 
16 gal) blend tanks, 4.3 m (14 ft) in diameter. The TK-UR-004 Tank is a process tank 3 m (10 

, 17 ft) in diameter and 4.3 m (14 ft) high (WHC 1991a). 
18 
19 The vault is buried to a depth that places the upper surface of its lid about 30 cm 
20 (12 in.) above ground level. It is an inactive unit and all above ground surfaces have been 
21 sealed with plasticized foam. 

·22 
,. 23 The vault interior and a large surface area around and to the north of the vault is 

24 contaminated from a violent chemical reaction that occurred in the TK-UR-002 Tank in 
--25 1953. It also contains asbestos (WHC 1991a) (see Section 2.3.10, UPR-200-W-24) . 
. i6 Conversations with tank farm employees reveal that the above contamination included 

27 "yellowcake" and was stab~ed by laying sheets of lead over the contaminated soil and 
· 8 covering with 30.5 cm (12 in.) or more of clean soil. Verification of the employee's 

29 descriptions, however, cannot be documented. Contamination continues to appear in this 
30 general area and has spread beyond the northern tank farm boundary fence. This 
31 contaminated area is roped off and routinely surveyed under the Operational Environmental 
32 Monitoring Program administered by Westinghouse Hanford Environmental Assurance. 
33 Because the 244-UR Vault is in a low area, water intrusion problems are thought to exist that 
34 may have flooded the vault resulting in contamination spreads. Berms were built in 1979/80 
35 to divert runoff. 
36 
37 2.3.2.».lli 241-WR Vault. The 241-WR Vault is located approximately 300 m (l.]~Uf.t.l 
38 northeast .. of the 221-U Building and southeast of the 216-U-5 Trench. The vault;···a1so'··known 
39 as the 241-WR Diversion Station Vault and the Thorium Vault, was constructed in 1952 as 
40 part of the U Plant uranium 1£1/l!lllJprogram reco't'et)' modification. The vault is a 39 x 20 

WHC(UPLANT -4)/8-4-92/02544A 

2-24 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

,r 17 
18 
'19 

., 

22 
23 
24 
5 

(26 
27 

8 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

DOE/RL-91-52 

Draft B 

x 14 m (128 x 66 x 45 ft) deep underground concrete structure that contains nine 189,000 L 
(50,000 gal) storage tanks and associated pumps, valves, and agitators. 

Throughout its operational life, the 241-WR Vault has had uranyl nitrate hexahydrate, 
nitric acid, and tributyl phosphate wastes transferred to the resident storage tanks. During U 
Plant operation (1952 to 1958) uranyl nitrate hexahydrate was stored and used as feed for 
221-U, recovered nitric acid was temporarily stored and tributyl phosphate wastes were 
stored before routing to B Plant cribs and trenches. Following termination of U Plant 
operations in 1958, the vault was used to store nitric acid and thorium from REDOX and 
PUREX. 

A contamination incident reportedly occurred in the early 1960's when a tank 
overflowed and filled its cell. The tank may have held thorium. When the tank was 
subsequently pumped out it floated loose from its base, rupturing its lines, jumpers, and 
mechanical connections. A significant cleanup effort was required to return the facility to 
service (Knight 1990; DOE-RL 1991&-f). 

The facility i ill:I- Il }fl'.i :ifflUis currently inactive. Above-ground 
structures, entry ports and vents have been dismantled and plasticized foam has been used to 
seal the vault. All tanks and related equipment remain in place and are estimated to bear a 
contamination burden of 60 Ci beta (Kmght 1990; DOE-RL 1991&-I), 

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 2-6. Cribs are shallow excavations that are either backfilled with 
permeable material or held open by wood structures. Both types of cribs are covered with an 
impermeable layer. Water flows directly into the backfilled material or covered open space 
and percolates into the vadose zone soils. A typical crib is illustrated in Figure 2-7. Preach 
dfB:Hls MEl Fe11erse wells i.Bject wastewater into the gft)tmd at a gfOOter depth than the cribs. 
'.Fftey--ff~l!!- iare generally constructed of steel or concrete pipe and may either be 
open oi°.fillecf\vfrh"···gravel. A typical french drain is illustrated in Figure 2-8. The U Plant 
Aggregate Area contains 8 cribs and 5 french drains. 
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The cries Md cimins typically reeeivea low lei,el waste fof disposal. The following 
seetioes describe each crib Md dmin. in the U Plftftt Aggregate Area indP1iduelly. 

2.3.3.1 216-U-1 and 216-U-2 Cribs. The 216-U-1 and 216-U-2 Cribs are located 61 m 
(200 ft) north of 16th Street and 305 m (1,000 ft) east of the 207-U Retention Basin. Each 
crib is comprised of a 3.6 x 3.6 x 1.2 m (12 x 12 x 4 ft) deep wooden structure constructed 
of 15 x 15 cm (6 x 6 in.) timbers on undisturbed soil at the bottom of 6.1 m (20 ft) deep 
backfilled excavations with l: 1 side slopes. The cribs were backfilled with native soil. The 
cribs are 18 m (60 ft) apart and are connected by a 8.9 cm (3 .5 in.) diameter stainless steel 
pipe. Overflow from the 216-U-l Crib flows to the 216-U-2 Crib. All wastes flowed to the 
216-U-1 and 216-U-2 Cribs from the 241-U-361 Settling Tank, which is 24 m (80 ft) east of 
216-U-l Crib. 

ni.!!::iili]lfflltl!:I• l :::J:!ll:::::!im::::1~,** Reportedly , 4 ,000 kg (8 ,900 lb) of uranium 
were discharged to the cribs between 1957 and 1967 (DeFord 1991). The uranium reacted 
with the sediments to form carbonate-phosphate compounds. After 1967, other cribs (notably 
216-U-12) were used to dispose of this wastewater. 

In 1984, a newer crib (216-U-16) was installed south of the 216-U-l and 216-U-2 
Cribs. Liquid discharges to 216-U-16 were enough by 1985 to form a perched groundwater 
zone above a caliche layer. The perched groundwater moved north under the 216-U-1 and 
216-U-2 Cribs. Acid wastes discharged to the cribs reacted with the uranium complexes to 
form compounds that are soluble and relatively nonsorbing in the sediments. The uranium 

~-~-s. -~~~Ported through gaps m the caliche layer~;l/iffl~iffll¥t imffi911l:lii:Imlffl~~-!Y:l:&m 
~i~i to the unconfined aquifer and, consequently, uranium concentrations rose from 
about f(;g pCi/L to about 72,000 pCi/L in monitoring wells at the 216-U-1 and 216-U-2 
Cribs. About 30,000,000 L (7,900,000 gal) of groundwater were subsequently pumped and 
treated between June and August 1985, removing 685 kg (1,510 lb) of uranium via an ion 
exchange column and resulting in a decrease of uranium activity in the groundwater 
concentration to 17,000 pCi/L (Baker et al. 1988). In addition to pumping and treating the 
groundwater, portions of existing wells (299-Wl9-3 , 299-Wl9-9, and 299-Wl9-11) were 
grouted to prevent vertical communication, and new monitoring wells (299-Wl9-15, 299-
W19-16, 299-W19-17, and 299-W19-18) were installed to help characterize the uranium 
plume (Baker et al. 1988). The location of existing monitoring wells is shown on Plate 3. 
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2.3.3.2 216-U-8 Crib. The 216-U-8 Crib consists of three underground timber crib 
structures within a north-south oriented trench that is about 49 x 15.2 m (160 x 50 ft) 
backfilled with gravel. Each crib is a 4.9 x 4.9 x 3 m (16 x 16 x 10 ft) box constructed of 
0.15 x 0.20 m (6 x 8 in.) Douglas fir timbers that rest on a 0.9 m (3 ft) thick gravel bed, 
about 9.4 m (31 ft) below grade. The 216-U-8 Crib is located 137 m (450 ft) west of Beloit 
Avenue and 229 m (750 ft) south of 16th Street. 

rl!ll!!l-I!III!~:::~1::::111~ Approximately 379,000,000 L (100,000,000 
gal) of acidic process condensate from the 221-U and 224-U Buildings, and the 291-U Stack 

,...13 

Drainage System were discharged to the crib. In 1960, the surface above the 216-U-8 Crib 
began to subside. In response to this subsidence, the incoming line was blanked off and 
waste diverted to the 216-U-12 Crib (Maxfield 1979). The 216-U-8 Crib reportedly holds 
the largest inventory of waste uranium of any 200 West Area crib. 

,. 

14 
15 
16 
17 
18 
19 

2.3.3.3 216-U-12 Crib. The 216-U-12 Crib (a RCRA TSD facility scheduled to undergo 
closure in November 1994) is southwest of the intersection of Beloit Avenue and 16th Street 
and consists of a 46 m (150 ft) long, gravel-filled drain field. The 216-U-12 Crib, 
constructed in 1960, measures 30 x 3 m (100 x 10 ft) at the base, has earthen sides with a 
2: 1 slope, and contains no internal structure. The bottom 2.1 m (7 ft) are filled with layers 
of sand and gravel that are covered with a polyethylene barrier. 

22 The 216-U-12 Crib was constructed l !i:il!IQ when the 216-U-8 Crib began to subside. 
23 The 216-U-12 Crib reportedly received 150,000,000 L (40,000,000 gal) of liquid waste 
24 during 28 years of use. Drainage was received from the 291-U Stack Drainage System, the 

5 acidic (pH ~ 1) UO3 Process Condensate System, wastes from the C-5 and C-7 tanks, and 
...._ 26 storm drain wastes from the 224-U Building. Approximately 3.1 kg (6.9 lb) of thorium were 

27 received from the 241-WR Vault in October 1965. The 216-U-12 Crib was taken out of 
r28 service in January, 1988 as the 216-U-17 Crib was placed into service. 

29 
30 2.3.3.4 216-U-16 Crib. The 216-U-16 Crib is south of 16th Street and midway between 
31 Beloit Avenue and Cooper Avenue. The 216-U-16 Crib is a large, gravel-filled, drain field-
32 type crib with no major structure. It is 19 m (62 ft) long, 58 m (191 ft) wide and 
33 4.6 to 5.2 m (15 to 17 ft) deep. Liquid wastes entered a 2 m (6.7 ft) square distribution box 
34 and flowed into a pair of 20 cm (8 in.) diameter polyvinyl chloride (PVC) header pipes 
35 which form the north, east and west borders of the drain field. The bottom is filled with 
36 gravel to a depth of 1.5 m (5 ft) covered with 25 µm (1 mil) reinforced polyethylene liner. 
37 
38 ill~J-i]lll!.~::::~11u1~:::~-.::::111m~ The 216-U-16 Crib received UO3 Laboratory 
39 process condensate, 271-U Compressor cooling water, 221-U Building chemical sewer waste, 
40 and, for a period of several months 224-U Building process condensate and chemical sewer 
41 waste. By 1985, enough liquid waste had been discharged to the 216-U-16 Crib to eaase 
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§ffiitj )1 perched groundwater zone on top of ftft--j;ilf~!9~f1Iimpenneable caliche layer. The 
perched water moved north below the 216-U-1 and 216-U-2 Cribs and mobilized uranium, 
which entered the unconfined aquifer through g&f)S in. the caliche layer. Pump and treat 
techniques (ion exchange) were used at the 216-U-l and 216-U-2 Cribs to treat 30,000,000 L 
(7,900,000 gal) of groundwater (Baker et al. 1988) . 

2.3.3.5 21~U-17 Crib. The 216-U-17 Crib is an active waste management unit constructed 
in 1988 to replace the 216-U-12 Crib which had received its maximum allowed inventory of 
radioactive wastes. It is currently on stft:ftdby until authorized for use by regulatory agencies. 
The 216-U-17 Crib is partially within the old Construction Surface Laydown Area. The area 
was cleaned before construction of the 216-U-17 Crib. It is a drain field-type unit situated 
5.5 m (18 ft) below the surface. It is covered with a 6 µm (0.25 mil) PVC membrane vapor 
barrier and is backfilled with native soil. 

The only waste discharged to the 216-U-17 Crib is 224-U Building process condensate 
stf.eam via a 15 cm (6 in.) polyethylene drain pipe. A neutralization system maintains the pH 
within a range of 2.0 to 12.5. 

··--~-.... 
2.3.3.6 21~S-21 Crib. The 216-S-21 Crib is an inactive crib located 834 m (2,736 ft) 
northwest of the 202-S Building, 46 m (150 ft) north of 13th Street, and west of the 241-S 
Tank Farm. From 1954 to 1969, the waste management unit received 241-SX Tank Farm 
condensate from the condensers in the 401-SX Condenser Facility via the 206 SX :;IJ.8$.lt 
!flli§ffl&fl§91l!:rl'ank in the 241-SX Tank Farm. The unit was retired in February.1969·:· 

The unit is a 4.9 m x 4.6 m x 3 m 25 cm (16 ft x 15 ft x 9 ft 10 in.) wooden structure, 
2.5 m (8.3 ft) below grade with a side slope of 1:1. The bottom of the wooden structure is 
1.2 m (4 ft) above the bottom of the unit, suspended in gravel fill. The unit dimensions are 
15.2 x 15.2 x 6.4 m (50 x 50 x 21 ft) deep. The unit received 87,100,000 L (23,000,000 
gal) of low salt and neutral/basic liquid waste. The chemicals disposed were sodium and 
ammonium nitrate. 

2.3.3.7 21~Z-20 Crib. The 216-Z-20 Crib is an active waste facility constructed in 1981 
to replace the 216-Z-19 Ditch as a low-level liquid waste disposal site for various Z Plant 
(Plutonium Finishing Plant) facilities:!:yUlffi!ill :i:la::• .m&::::11@. The crib lies to the 
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west of, and is parallel to, the Z Plant ilmllMlmi::~litches. The 216-Z-20 C:.J?:~}~ ... .. 
included in the U Plant Aggregate Area even though it receives waste from the P:ffitiffiY.ffi imim:-iiffltg I~ Plant - :::lfl. ,•,•·· ,,•,·,,,,, ........... . 

The crib is constructed of three parallel PVC distribution lines (two 15 cm [6 in.] lines 
and one 25 cm [10 in.] line) lying 1.1 m (3.5 ft) apart. They are perforated and run parallel 
for the entire 463 m (1 ,519 ft) length of the crib. Depth below grade varies from 3.6 to 4.6 
m (12 ft to 15 ft). Sets of risers extend from the distribution lines to a point 0.5 m (1.5 ft) 
above grade at four locations. The distribution lines lie in a 0.8 m (2.5 ft) deep bed of 
gravel that had been covered with PVC sheeting before backfilling. 

The crib received 3,800,000,000 L (1 ,004,000,000 gal) of cooling water, steam 
condensate, storm sewer, building drain, Hanford Engineering and Development Laboratory 
(HEDL) RADTU cooling water, and chemical drains from the 234-52 Building; cooling 
water, steam condensate, and lab drain wastes from the 231-Z Building; and miscellaneous 
drain waste from 291-Z, 232-Z, 236-Z, and 2736-Z Buildings. The crib currently receives 
potentially contaminated non-contact cooling water from the Plutonium Reclamation Facility 
and the Remote Mechanical C Line, miscellaneous wastewater from laboratory activities, 
condensates from heating, ventilation and air conditioning systems, and storm sewer runoff 
from the area south of the main Plutonium Finishing Plant complex. The crib also receives 
effluents from the 234-52, 236-Z, 2736-ZB, 291-Z and 231-Z Buildings. Several known 
releases have occurred at this unit, including a January 23 , 1986 release of .02 µCJ.IL alpha 
(amount unknown) from 236-Z Building tank leakage. On December 20, 1984, a release of 
1.07 µCi/L of 239Pu (over an 8-hettr shift) occurred to this unit from 236-Z Building tank 
leakage, and a spill of 3445 kg (7,594 lb) of nitric acid on September 26, 1984 mil 111:111. . .............. .. 

..,.-..,._,AWi 
Mfii!~ll~ 

High liquid levels were recorded in 216-Z-20 Crib observation wells in the fall of 
1986. A geological evaluation indicated that the crib is underlain by a layer of silty fine 
sand. Beneath that layer, a layer of coarse sand exists that appears to start at a depth of 4.6 
to 6.1 m (15 to 20 ft) beneath the ground surface. To improve the crib percolation rate, crib 
drains were drilled to direct effluent to the layer of coarse sand. 

2.3.3.8 216-U-3 French Drain. The 216-U-3 French Drain is located just south of the 
241-U Tank Fann. The 216-U-3 French Drain is a 3.6 m (12 ft) deep, rock-filled 
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1 excavation with a 1.8 m (6 ft) diameter bottom and side slopes of 3:1. The drain is a state 
2 of Washington-registered underground injection well. 
3 
4 From 1954 until 1955, the 216-U-3 French Drain received condensate from the 241-U 
5 steam condenser on waste tanks at the 241-U Tank Farm. Approximately 791 ,000 L 
6 (209,000 gal) of low salt, neutral-basic condensate has reportedly been pumped into the 
7 drain. 
8 
9 2.3.3.9 216-U-4A French Drain. The 216-U-4A French Drain was installed to receive 

10 222-U Laboratory hood sink wastes when the 216-U-4 Reverse Well began to plug (1955). 
11 The drain was installed 2.4 m (8 ft) north of the well and the 216-U-4A French Drain and 
12 well were connected by an overflow line. The 216-U-4A French Drain is a 130 cm (51 in .) 
3 diameter concrete pipe extending downward at least 1.2 m (4 ft) and the upper surface is 

14 1.5 m (5 ft) below grade. The drain rests on undisturbed soil and is not gravel filled. From 
15 1955 to 1970, the 216-U-4A French Drain received 545,000 L (144,000 gal) of acidic 

,.16 plutonium and fission product decontamination waste. 
17 
18 2.3.3.10 216-U-4B French Drain. The 216-U-4B French Drain is located 9.1 m (30 ft) 

,,. 19 south of the 222-U Laboratory and was installed to receive liquid waste from the 222-U 
20 Laboratory. The 216-U-4B French Drain is a 91 cm (36 in.) diameter concrete pipe that 
21 extends 3 m (10 ft) beneath the surface and is a state of Washington-registered injection well. 
22 The 216-U-4B French Drain operated from 1960 to -l-9~G-l!l,§IIand received 33,000 L (8,700 
23 gal) of low salt, neutral/basic 222-U Laboratory hot cell and hood wastes . 
24 
25 2.3.3.11 216-U-7 French Drain. The 216-U-7 French Drain is connected to the U Plant 
26 counting box and is located 2.4 m (8 ft) south of the 221-U Building. The 216-U-7 French 
27 Drain is a gravel-filled 76 cm (30 in.) diameter concrete pipe extending to a depth of 5.2 m 

8 (17 ft). From 1952 to 1957, the 216-U-7 French Drain received liquid wastes from a 
29 counting box floor drain during the metal recovery program at the 221-U Building. It is 
30 possible that about 140 kg (300 lb) of uranium in the form of uranyl nitrate hexahydrate were 
31 introduced to the soil. The uranyl nitrate hexahydrate introduced to the soil through the 
32 216-U-7 French Drain is also denoted as Unplanned Release UN-200-W-138. 
33 
34 2.3.3.12 216-S-4 French Drain. This waste management unit consists of two French drains 
35 with 76 cm (30 in.) diameter rock-filled encasements. The encasements are metal culvert 
36 pipe placed end to end to a depth of 6.1 m (20 ft). It was active from August 1953 to 
37 August 1956 and received 1,000,000 L (264,000 gal) of waste from the condensers on the 
38 241-S-101 and 241-S-104 Tanks. It is located in the 200 West Area, 93.6 m (307 ft) north 
39 of 13th Street, between the 241-S Tank Farm and the 216-U-10 Pond. 
40 
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1 Until 1953, the waste management unit received condensate and cooling water from 
2 condensers on the 241-S-101 and 241-S-104 Tanks. After 1953, it received only cooling 
3 water. It was retired when the tank air condensers were reactivated in August 1956 and was 
4 deactivated by removing the above-ground piping. 
5 
6 
7 2.3.4 Reverse Wells 
8 
9 2.3.4.1 216-U-4 Reverse Well. The 216-U-4 Reverse Well is the only reverse well in the 

10 U Plant Aggregate Area and is located 5.2 m (17 ft) west and 0.6 m (2 ft) north of the west 
11 comer of the 222-U Laboratory Irl,uilding (Figure 2-sp). This state of Washington-
12 registered underground injection well is a 7.6 cm (3 in:j diameter steel pipe extending 23 m 
3 (75 ft) beneath the surface. The bottom 2.4 m (8 ft) are perforated. 

14 
5 From 1947 to 1955 the 216-U-4 Reverse Well received 300,000 L (80,000 gal) of 

,-16 decontamination waste from the 222-U Laboratory hood sinks (acidic plutonium and fission 
17 product waste). In 1955, when the 216-U-4 Reverse Well began to plug, it was 
18 "deactivated" and an overflow line installed to the new 216-U-4A French Drain. Evidence 
19 has been located that documents that the well was sealed off (DeFord 1991). 

,..22 2.3.5 Ponds, Ditches, and Trenches 
23 

"'." 24 The ponds, ditches, and trenches in the aggregate area were designed to percolate 
5 wastewater into the ground. Until its closure in 1985, the 216-U-10 Pond was at the center 

26 of this disposal system and was fed by ditches that originated at the various waste generation 
~7 facilities. Figure 2-9 is a map of this disposal system. In this report, the 216-U-10 Pond 

. 28 and the ditches which transferred wastewater to it are collectively called the 216-U-10 Pond 
29 System. Generally, low-level liquid waste was disposed of into the 216-U-10 Pond system, 
30 and no attempt was made to isolate the wastewater from the open air. The following sections 
31 describe the 216-U-10 Pond and its associated trenches and ditches. Several small unrelated 
32 ditches and trenches are also described. 
33 
34 2.3.5.1 216-U-10 Pond System. The 216-U-10 Pond System was constructed in 1944 to 
35 receive low-level liquid effluent from the plutonium processing facilities. It originally 
36 consisted of two drainage ditches (the 216-U-14 and the 216-Z-lD Ditches), which carried 
37 water to a slight natural depression (216-U-10 Pond). Two additional drainage ditches (the 
38 216-Z-11 and 216-Z-19 Ditches) were later constructed to replace the 216-Z-lD Ditch. 
39 Several additional overflow ditches were constructed during the system's operation. These 
40 include the 216-U-11 Ditch 1111:::and ttj'§nplanned 4,eleases UPR-200-W-104, UPR-200-
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W-105, and UPR-200-W-106. These unplanned releases are associated with three leach 
trenches connected to the 216-U-10 Pond. 

The pond system was active from 1944 to 1985 and received a total of 1.65 x 1011 L 
(4.3 x 1010 gal) of contaminated liquid. The site received the following effluents at various 
times: 

• 284-W Powerhouse process cooling water 

• Steam condensate from 231-Z and 234-59 Buildings via 216-Z-1 Ditch 

• Wastewater from 2723-W mask cleaning station and 2724-W laundry via 216-U-
14 Ditch 

• Chemical sewer wastes from 221-U Building 

• Cooling water from 224-U Building 

• 231-Z Laboratory wastes via 216-Z-1 D Ditch 

• 241-U-110 Tank condenser water via 216-U-14 waste ~lmb.:::and PNL operations 
waste from im;::::231-Z IJllll!!via • I216-U-14 Ditdt·····w· 

• 242-S Evaporator steam condensate via 216-U-14 Ditch. 

In 1980, the site stopped receiving 231-Z condensate waste. After 1981, the site also 
stopped receiving waste from 221-U, 224-U and 271-U. After 1984, the site received only 
242-S i§lii.ilt§.t!k;ooling water (WHC 1991a). 

The large volumes of low-level wastewater and occasional isolated releases of 
considerably higher level, non-routine discharges have resulted in the accumulation of TRU, 
fission product and activation product inventories. According to one estimate a total of 
130,000,000~QQQ L (34,346,000,000 gal) of liquid had been discharged to the system through 
1982, with a radionuclide inventory estimated to include 8.2 kg (18 lb) plutonium, 1,500 kg 
(3,300 lb) uranium, 15.3 Ci 137Cs, and 22.6 Ci 9()Sr. The large number of discharge 
sources, their operational service dates, and the operational service dates of the 216-U-10 
Pond system components complicate any attempt to derive total inventories for the individual 
216-U-10 Pond components. 

One estimate also reports that of the 8.2 kg (18 lb) of plutonium released to the 
216-U-10 Pond system, "all but negligible amounts" were released to the 216-Z-ID, 216-Z-
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11 and 216-Z-19 Ditches. A comparison of the annual plutonium discharges and the service 
dates of the z Ditches indicates that the 216-Z-lD Ditch received 138.5 g Q;lll::11::::tn~?! i~P:), 
~~e

3 
2;m,~~1:~i,~ ~~J- ·ived 8,074.7 g, ~t! f j!jlgjjjj~!m:*! j:j!p),and the 216-Z-19."bfrcii recefved····· 

2.3.5.1.1 216-U-10 Pond. The 216-U-10 Pond was located in the southwest comer of 
the 200 West Area. At its maximum extent, including the overflow trenches, the pond 
covered approximately 12 hectares (30 acres). The unplanned release site, UPR-200-W-107, 
was an area south and west of the pond that was flooded when it was at its maximum extent. 

The 216-U-10 Pond was deactivated in 1985 1!1:::1 umgf1::~ilmJlitl- The 
deactivation and interim stabilization of the pond area is described in a Rockwell Hanford 
Standard Operating Procedure. During closure, some peripheral areas were scraped to a 
depth of 0 .3 m (1 ft) or greater to remove contaminated soil. This soil was stockpiled near 
the middle of the pond. It is unknown whether contaminated soil was removed from the 
UPR-200-W-104, -105, and -106 leach trenches and the UPR-200-W-107 area. The 
peripheral areas were covered with a minimum of 0.6 m (2 ft) of clean soil and the central 
pond area was covered with a minimum of 1. 2 m ( 4 ft) of clean soil and was reseeded. In 
1990, 0.6 m (2 ft) of fill soil were added to an additional 1.5 acres of contaminated land on 
the south side of the 216-U-10 Pond where surface radiation had been detected (Schmidt et 
al. 19~t,). 

2.3.5.1.2 216-U-14 Ditch. The 216-U-14 Ditch has been used since 1944 and is an 
open ditch running from northeast to southwest across about 1.6 km (1 mi) of the 200 West 
Area. It originates 500 m (1,600 ft) north of the U Plant and terminates at the 216-U-10 
Pond. This ditch has a minimum bottom width of 2.4 m (8 ft), side slopes at 2.5 :1 and was 
originally 1,700 m (5,600 ft) long. Approximately three-fourths of the 216-U-14 Ditch has 
been backfilled. It remains open for a small distance at the north boundary of the 200-UP-2 
Operable Unit (the Powerhouse Pond) and in a segment just east and south of the 241-U 
Tank Farm. The ditch includes a 1.2 m (4 ft) diameter by 46 m (150 ft) long culvert that 
passes under 16th Street and a 0.6 m (2 ft) diameter culvert which passes under 19th Street. 

The 216-U-14 Ditch was originally known as the "laundry ditch" because it received 
wastewaters from the 2724-W Laundry Building. The 216-U-14 Ditch has received other 
waste types that have varied over time and include the following: 

• Wastewater from the 284-W Powerhouse 

• Chemical sewer waste from the 221-U Building 
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• Cooling water from the 224-U Building, the 241-U-110 Condenser Tank and 271-
U Building 

• 207-U Retention Basins{~!lit 

• Evaporator condensate and cooling water from the 242-S Evaporator Building 

• Wastewater from mask cleaning operations. 

One report states 570,000 L (150,000 gal) of laundry wastewater per day were 
discharged to 216-U-14 Ditch. On August 6, 1986, about 3,000 L (800 gal) of 50% 
reprocessed nitric acid were released to the 216-U-14 Ditch. The total release, which 
included dilution water, was reported to be about 100,000 kg (225 ,000 lb) of corrosive 
solution (pH< 2.0) and 45 kg (100 lb) of uranium. This release is the same one reported for 
the 207-U Retention Basin because the 224-U Building discharge to the 216-U-14 Ditch is via 
the basins. 

The Of)eft part of the ditch is pertly o¥ergrowe by gmss Md e:que:tie ple:Ats . A 
mieinutm wftfef kt'el is me:iBte:ined to coetrol dust in the ditch with we:tcf pro¥ided ¥ie: e: fire 
hydmet eea£ the 242 S ENapomtof Building. 

2.3.5.1.3 216-Z-lD Ditch. The 216-Z-lD Ditch operated from December 1944 until 
March 1959 as a liquid waste disposal site for the Plutonium Finishing Plant (Z Ple:nt) qflffip 
ffi :ll-~:li.•m::::lm· It was deactivated and replaced by the 216-Z-11 Ditch in 195·9~ .. 
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1 The 216-2-lD Ditch received approximately 1,000,000 L (264,000 gal) of process 
2 cooling water, steam condensate, and vacuum pump sealant waters from the 231-2, 234-52 
3 and 291-2 Buildings. It is classified as a TRU-Contaminated Soil Site and has a Hazard 
4 Ranking System (HRS) score of 45.3 (WIIC 1991a). 
5 
6 The 216-2-lD Ditch ran from a point immediately east of the 231-2 Building to the 
7 216-U-10 Pond into which it drained. It was a long, shallow ditch; 1,300 m (4,300 ft) long, 
8 0.6 m (2 ft) deep, and 1.2 m (4 ft) wide at its bottom with side slopes of 2.5:1 and a .05% 
9 grade. 

10 
11 The site was deactivated and backfilled to grade in stages. The northernmost 526 m 
12 (1 ,725 ft) were backfilled and replaced with a pipeline in July 1949 as part of the 234-52 
13 Building construction project. The next 611 m (2,005 ft) were backfilled in 1959 after a 
14 plutonium and americium contamination release from the 231-2 Building /IJffiiiffil ii~P.U.. 

,. 15 The 1959 ftfflerieium ed i,ltttoeittm eoetftffliBatioe was smei:l:ized by backriHiflg .with .. cleaft 
.-16 seih-This contaminated area was mistakenly excavated during the digging of the 216-2-19 

17 Ditch in 1971 (see 216-2-19 and UPR-200t,W-110) (WHC 1991a). The lower 203 m (665 ft) 
,,. 18 of the ditch continued to be used until May 1971 as part of the 216-2-11 Ditch. The first 

•. 

19 36.6 m (120 ft) downstream from the 231-2 Building outfall was also in common with the 
216-2-11 and 216-2-19 Ditches . 

2.2 The site is 204 m (669 ft) above msl and about 55 m (180 ft) above groundwater. Its 
23 contamination burden includes 137 Ci 239I>u and 37 Ci 240Pu. For purposes of WIDS records 
24 keeping, its chemical inventory is included in that of the 216-U-10 Pond (WHC 1991a). 
5 

26 Aliases for the 216-2-lD Ditch include 216-2-1, 216-2-11, Drain Ditch to U Swamp, 
' • 27 and 2 Plant Ditch. It should not be confused with the 216-2-1 Crib. 

. 8 
29 2.3.5.1.4 216-Z-11 Ditch. The 216-2-11 Ditch began operations in 1959 and served 
30 as a replacement ditch for the 216-2-lD Ditch. It paralleled the earlier ditch, from a point 
31 immediately east of the 241-2 Building to the 216-U-10 Pond. The 216-2-11 Ditch received 
32 liquid waste from Plutonium Finishing Plant operations until it was deactivated and replaced 
33 by the 216-2-19 Ditch in 1971. The site was backfilled to grade when it was retired and 
34 additional fill was added during the deactivation of the 216-2-19 Ditch in 1981 (described in 
35 Section 2. 3. 4'.I .1. 5). 
36 
37 The ditch received process cooling water and steam condensate from the 234-52 
38 Building, cooling and seal water from the 291-2 Building, and lab wastes from the 231-2 
39 Building. Total volumes are not reported. It is reported as a TRU-Contaminated Soil Site 
40 and has a HRS score of 45.3 (WHC 1991a). 
41 
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1 The ditch ran from a point immediately east of the 216-2-lA Drain Field to the 216-U-
2 10 Pond into which it drained. It was a long, shallow ditch; 797 m (2,615 ft) long, 0.6 m (2 
3 ft) deep, and 1.2 m (4 ft) wide at its bottom with side slopes of 2.5:1 and a .05% grade. 
4 
5 Its southernmost 202.7 m (665 ft) was part of the deactivated 216-2-lD Ditch. The 
6 first 36.6 m (120 ft), starting at N39420 W75991 , was also in common with the 216-2-lD 
7 and 216-2-19 Ditches. For a short time in 1971 , liquid waste from the 216-2-19 Ditch 
8 flowed through a 274 m (900 ft) section of this unit, which includes the 202. 7 m (665 ft) 
9 section mentioned above (WHC 1991a). 

10 
11 The site is 198 m (651 ft) above msl and 55 m (180 ft) above groundwater. Its 
12 contamination burden includes 137 Ci 23% and 37 Ci 240Pu. Its chemical inventory is 

· 13 reported as part of the 216-U-10 Pond inventory (WHC 1991a). Aliases for the 216-Z-11 
, 14 Ditch include the 2 Plant Ditch and the 216-2-lD Ditch (WHC 1991a). 

15 
16 2.3.5.1.5 216-Z-19 Ditch. The 216-2-19 Ditch operated from May 1971 until 
7 September 1981, replacing the 216-2-11 Ditch as a liquid waste disposal site for various 

18 Plutonium Finishing Plant (Z Plant) facilities . It ran from a point immediately east of the 
19 241-Z Building to the 216-U-10 Pond. It has since been deactivated and backfilled. 
20 
21 The ditch received process cooling waste and steam condensate from the 234-52 
22 Building, vacuum pump seal water from the 291-Z Building, and cooling water from the 

,. 23 231-2 Building. Total volumes are not reported (Maxfield 1979). This site is reported as a 
24 TRU-Contaminated Soil/Mixed Site. It has no HRS score (WHC 1991a). 
5 
6 The ditch began at a point about 231.6 m (760 ft) southeast of the 234-52 Building and 

27 137 m (450 ft) west of Camden Avenue and ran in a southwesterly direction to the 216-U-10 
· 8 Pond into which it emptied. It lay-~J}parallel to and between the 216-2-lD Ditch and the 
29 216-2-20 Crib. 216-2-19 is described as an open ditch, 842.8 m (2,765 ft) long and 1.2 m 
30 (4 ft) wide at the bottom. It was 1.2 m (4 ft) deep, 202.9 m (666 ft) above msl, and about 
31 54.9 m (180 ft) above groundwater (WHC 1991a). 
32 
33 Its first 36.6 m (120 ft) from the outfall of the 231-Z cooling water pipeline is common 
34 with the old 216-2-lD and 216-2-11 Ditches. The next 129.5 m (425 ft) to the south is 
35 common with the 216-2-lD Ditch. Its history is described by Maxfield (1979) as follows: 
36 
37 In April of 1971 , excavation was started on the 216-2-19 Ditch as a replacement for 
38 the contaminated 216-2-11 Ditch in use at that time. The excavation was mistakenly 
39 started directly over the old buried 216-2-1 Ditch near the confluence of the 234-51 
40 cooling water stream with the 216-2-11 Ditch [just south of the water sampler station 
41 and 36.6 m (120 ft) south of the 231-Z stream outfall]. Approximately 129.5 m 

WHC(UPLANT-4)/8-4-92/02544A 

2-36 



DOFJRL-91-52 

Draft B 

1 (425 ft) of the contaminated 216-Z-1 covered ditch was dug up before the mistake was 
2 noticed. At that point, the new 216-Z-19 Ditch was turned to the west from the 
3 216-Z-1 covered ditch and followed a new route approximately 10.7 m (35 ft) west of 
4 and parallel to the 216-Z-1 Ditch. It continued on this course until just before reaching 
5 16th Street where it was redirected east under the 216-Z-11 Ditch road culvert. Titls 
6 routing was used with moderate success until October 1971 when a new culvert was 
7 installed 15.2 m (50 ft) west of the 216-Z-11 culvert. The remainder of the 216-Z-19 
8 Ditch was then dug from that point to the 216-U-10 Pond, a distance of approximately 
9 305 m (1,000 ft). Soil from the 216-Z-19 Ditch excavation was used to cover the old 

10 216-Z-11 Ditch. 
11 
12 According to Maxfield (1979) the head end of the ditch is grossly contaminated with 
13 plutonium and americium, but contamination decreases to a few hundred dis/min per 100 cm2 

14 surface as it approaches the 216-U-10 Pond. 
,,. 15 
r 16 Deactivation and stabilization of the Z Ditch ~-0mplex north of 16th Street was 

17 brought about by the construction of the new 216-Z-20 Crib. Preliminary work on the active 
• 18 216-Z-19 Ditch was initiated in August 1981. At this time, the live woody vegetation 

19 growing in and along the ditch was treated with a herbicide mixture of glyphosate 
(Roundup'ff) and dicamba (Banvell) . This application, intended to provide an in-place kill of 
the trees and sh.rubs, appeared quite effective just before backfilling the ditch. 

22 
23 An existing groundwater monitoring well located between the buried 216-Z-1 and 
24 216-Z-11 Ditches was extended and retained for future use. Shallow dry wells installed near 

- 25 the Z Ditch egomplex for past characterization studies were either removed or grouted 
26 closed in place· (well casings west of the ditches were removed while those to the east -were 

(2,7 grouted closed). All salvageable equipment remaining in the sampling station at the 234-5Z 
:28 Building outfall to the ditch was removed before backfilling. . .. .., 
29 
30 The concrete headwall and vegetation were incorporated into the ditch bottom and 
31 approximately 122 m (400 ft) of the ditch was backfilled before effluent diversion to the 
32 216-Z-20 Crib. In addition, approximately 305 m (1,000 ft) of the posted zone to the east 
33 (the previously buried 216-Z-lD and 216-Z-11 Ditches) was covered with 15 to 20 cm (6 to 
34 8 in.) of clean soil and backfill stockpiled along the eastern side of the 216-Z-19 Ditch. 
35 
36 Once z Plet i1t&m::lim1ffin.i.::::111:::~muents were diverted to the new crib, 
37 backfilling over the 216-Z-19 Ditch was resumed. As the water level at the headend of the 
38 ditch receded, the concrete headwall of the 231-Z outfall and metal at the 231-Z outfall and 
39 metal shed at the 234-S:I outfall were incorporated into the ditch bottom and the upper 
40 portion of the ditch baclcf"tlled. 
41 
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The only problem encountered during backfilling occurred while attempting to cover 
the last open section of the ditch approximately 60 m (200 ft) south of the ditch head end. 
Standing water and a large amount of organic material has been entrapped by backfilling 
from both ends of the ditch. This area was left alone for about two and one-half days until it 
appeared that all the water had infiltrated into the ditch bottom. However, as soon as 
backfill was pushed into this area, it was discovered that the organic material was still quite 
fluid and rose over the top of the clean fill. At completion, some of this organic material 
was very near the surface of the backfilled ditch. A survey of the area by Radiation 
Monitoring resulted in detectable alpha contamination even though the moisture content of 
the contaminated material remained quite high. The following day a trench was dug parallel 
to the contaminated area and the material deposited in the bottom of the excavation. Upon 
completion of the initial cover, a single application of time released herbicide and rodent 
deterrent was sprayed over the 216-Z-19 Ditch only (approximately 0.4 hectacre [l acre]). 

Final backfilling operations ;gl!ii~~~~m§n on the Z Ditch ~omplex were completed 
in October Jt.18:f.. At this time, the .2f6~Z~i~fDitch had received between 0.6 and 0.9 m (2 
and 3 ft) ofciean soil, while the depth of cover over the eastern edge of the posted zone 
(Zt.reZ-1 and 4J)re\Z-ll lit¢h~~) tapered to 0.3 m (1 ft). Stftbilmltioe of the z Ditch 
Co.mplex was ·completecf·ifl·.·-5;;fober 1981. The Z Ditch ~omplex has been reposted to 
Underground Radioactive Material. Aliases for the 216-Z~-19 Ditch include the 216-U-10 
Ditch and the Z Plant Ditch. 

2.3.5.1.6 216-U-11 Trench. The 216-U-11 Trench was located immediately west of 
the 216-U-10 Pond. It was active from 1944 to 1957 to receive overflow from the 216-U-10 
Pond. In its original form, it was 573 m (1,880 ft) long with a 1.5 m (5 ft) wide bottom. A 
new trench, constructed in 1955, was 1,048 m (3,440 ft) long and included 247 m (810 ft) of 
the original trench. The new trench was U-shaped in plan view and sometimes formed a 
pond when adequate water was introduced. 

The new unit received the 216-U-10 Pond overflow until it was retired and filled with 
clean soil in 1957. The site contains less than 0.1 Ci beta activity. 

The site surface has been stabilized with grass. Surface contamination has been noted 
in periodic surveys and a PNl:.HRS score of 37. 75 has been assigned. Aliases for this site 
are U Swamp Extension Ditch, 216-U-12, 216-U-11 Ditch, 216-U-11 Old Ditch, and 
216-U-11 New Ditch (Maxfield 1979). 
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1 2.3.5.2 "Dry" Trenches. Some sites designated as trenches actually received only small 
2 quantities of water, contaminated or otherwise. Rather, they were used for equipment 
3 decontamination (216-U-13 Trench) or for disposal of sludge types of waste (216-U-5, -U-6, 
4 and -U-15). 
5 
6 2.3.5.2.1 216-U-13 Trench. The 216-U-13 Trench was used from 1952 until 1956 
7 for equipment decontamination. Located immediately west of the 241-U Tanlc Farm, 216-U-
8 13 consists of two sites, each 61 m (200 ft) long, 7.6 m (25 ft) deep, and 5.5 m (18 ft) wide 
9 at the bottom. Both ends of the trenches were sloped so that the vehicles could be driven 

10 down to the decontamination station at the bottom. The site received drainage from the 
11 equipment decontamination processes within the trenches. 
12 
13 The site was deactivated by backfilling the trenches. Decontamination operations were 
14 transferred to the 269-W Decontamination Pit. Contaminated soils were removed from the 
15 bottom of the pit and taken to the 200 West Burial Ground (WHC 1991a). 
16 
17 A comprehensive radiation survey was made in 1981 of the ground and surface 
18 vegetation in the zoned area of the trenches which disclosed readings of less than background 
19 except for two spots (WHC 1991a). The area has since been released as a radiation zone and 

no markers or barriers exist. 

22 Accm:'ding to WIDS, there are 640 m3 {ffil!b@!)!Iof contaminated soil and 11 ,Q,IOO m3 

23 (li:~III&f) of overburden soil at this site. This site has a PNI:,HRS score of Q. 10 (WHC 
24 i99Lif ···The alias for this site is 241-UR Steam Cleaning Pit (WHC 1991a). . .. 
25 
26 2.3.5.2.2 216-U-5 and 216-U-6 Trenches. The 216-U-5 and 216-U-6 Trenches are 

,;:,..27 located immediately northwest of the 241-WR Vault, and north of the east end of the U 
8 Plant. The trenches were excavated in March 1952 to receive nonirradiated uranium waste 

29 from the cold startup run at U Plant by way of above-ground pipes. The pipes were 
30 removed when waste transfer operations were concluded and the trenches backfilled. The 
31 216-U-5 Trench had a 12 x 12 m (40 x 40 ft) bottom and was 3 m (10 ft) deep; 216-U-6 
32 Trench had a 3 x 23 m (10 x 75 ft) bottom and was also 3 m (10 ft) deep. During the cold 
33 startup operations, 2,250,000 L (595 ,000 gal) of liquid waste containing 360 kg (800 lb) of 
34 unirradiated uranium are reported to have been pumped into each trench l!IIIJl!Jj).. 
35 Another report states a total of 7,300 kg (16,000 lb) of uranium was pum1x~<fmto··tiie .. .. 
36 trenches (Baldridge 1959) . 
37 
38 2.3.5.2.3 216-U-15 Trench. The 216-U-15 Trench is a 6.1 x 6.1 x 4.6 m (20 x 20 x 
39 15 ft) deep excavation opened in May 1957 and backfilled immediately after receiving 
40 wastes. The 216-U-15 Trench is located 170 m (550 ft) north of 16th Street and 150 m (500 
41 ft) west of the 271-U Building. The exact location is unknown. The trench was opened to 
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1 receive about 26,500 L (7,000 gal) of "interface crud" (DeFord 1991), activated charcoal and 
2 diatomaceous earth containing about 1 Ci of fission products from 338-U Tank in the 276-U 
3 Solvent Storage Area. Reports of disposed waste vary. One report indicates that 40,000 kg 
4 (88,000 lb) of hexone and 13,000 kg (29,000 lb) of tributyl phosphate were disposed and 
5 another source reports the former material as "paraffin hydrocarbon. " The material was 
6 likely to be paraffin hydrocarbon, since this was the diluent used in the U Plant Process. 
7 Waste was pumped to the trench through above-ground lines which were removed after the 
8 waste transfer operation was completed. This trench is also denoted as Unplanned Release 
9 UN-200-W-125 (DeFord 1991). 

10 
11 
12 2.3.6 Septic Tanks and Associated Drain Fields 
3 

14 The location of the septic tanks and drain fields are shown on Figure 2-10. The U 
15 Plant Aggregate Area contains four septic tanks, described as follows. 
16 

, 17 2.3.6.1 2607-W-5 Septic Tank and Drain Field. The 2607-W-5 Septic Tank and Drain 
18 Field was installed in 1944 and is an active waste management unit. The 2607-W-5 Septic 
19 Tank and Drain Field is about 122 m (400 ft) west of the southwest comer of the 222-U 
20 Laboratory and receives sanitary sewage from the 221-U Building, 222-U Laboratory, 224-U 
21 Building, and the 271-U Plutonium Storage and Services Building. The unit is comprised of 
22 an underground concrete septic tank (9.1 x 4.0 x 3.4 m; 30 x 13 x 11 ft deep) , two 
23 distribution boxes, and two drain fields. The current drain field dimensions are 41 x 30 m 
24 (136 x 100 ft) . The drain field is backfilled to a depth of approximately 0 .8 m (2.5 ft) below 

- 25 grade. The drain field is easily recognized as a large rectangular depressed area. A similar 
26 abandoned drain field is located west of the existing field in the 200-UP-2 Operable Unit. 

· 27 The rate of sanitary waste and sewage discharged to the 2607-W-5 system is reported as 
Q8 12,100 L (3 ,200 gal) per day. 
29 
30 2.3.6.2 2607-W-7 Septic Tank and Drain Field. The 2607-W-7 Septic Tank and Drain 
31 Field was installed apparently in 1954 and is located about 76 m (250 ft) north of the 
32 northeast comer of the 221-U Building. The 2607-W-7 waste management unit has been in 
33 operation since 1954 and still receives sanitary wastewater and sewage from the ~ JfY 
34 !fflq~. The specific location of the drain field is not documented. The .. rate of 
35 sanitary and sewage discharged to 2607-W -7 Septic Tank and Drain Field is reported as 
36 1,000 L (264 gal) per day. 
37 
38 2.3.6.3 2607-W-9 Septic Tank and Drain Field. The 2607-W-9 Septic Tank and Drain 
39 Field began service in 1950 and is currently active. It has served the 2707-SX Building since 
40 1950. The estimated rate of waste generation is -l-m~~fi~lll1£:{!y\f!fli-~ft 
41 

WHC(UPLANT-4)/8-4-92/02544A 

2-40 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

22 
, 23 

24 
- 25 

,26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

DOEJRL-91-52 

Draft B 

The septic tank and drain field are northwest of the 2707-SX Change House. A gravel 
surface covers the septic tank and drain field. 

The septic tank has a capacity of 1,900 L (502 gal). The drain field is about 10.7 m 
(35 ft) long and 3 m (10 ft) wide. It is about 1.8 m (6 ft) deep, the bottom 0.6 m (2 ft) 
being filled with gravel. It is backfilled to grade. A single 15 cm (6 in.) pipe runs down the 
center of the drain field. 

2.3.6.4 2607-WUT Septic Tank and Drain Field. The 2607-WUT Septic Tank and Drain 
Field is an active nonhazardous and nonradioactive waste management unit constructed in 
1951 to receive sanitary wastewater and sewage from the 241-U Tank Farm buildings. It is 
capable of receiving 1.02 m

3
~ ~l~Q~9/llf:giY:;l/l/~~¼Q/l/Blf9!!~/l/•f waste (WHC 1991a). 

Located at the north end of the tank farm , immediately north of (outside et) the security 
fence , it is within the boundaries of a contaminated surface area resulting from spills from 
the 241-UR-151 Diversion Box and the 244-UR Vault. See Section 2.3.2.2-li, 244-UR 
Vault, for a description of contaminants. 

The 2607-WUT Septic Tank ~ .. llliUi consists of a 2,600 L (687 gal) steel 
septic tank and a drain field made up ofa 7J·m .(24 ft) main trunk with seven 3 m (10 ft) 
laterals arranged in a herringbone pattern. All drain field lines are perforated 20 cm (8 in.) 
vitrified clay pipes buried in a 86 cm (34 in.) bed of gravel. _ 

2.3. 7 Transfer Facilities, Diversion Boxes, and Pipelines 

liifiUi:~:w,~ :transfer ~ !:Facilities (also referred to as process lines Of f)fOCCSS 

sewer liBes) connect the major processing facilities with each other and with the various 
waste disposal and storage facilities. Most ffiffl!tixlliimi::~~f!lines are 7.6 cm (3 in.) 
diameter stainless steel pipes with welded jomii .. ·Pfoeess· ·m• ,l/ imes are generally enclosed 
in steel reinforced concrete encasements and are set below grade. The major process lines in 
the U Plant Aggregate Area, and the facilities that they connect are shown on ffiiiilll t l ll 
ffilq llPlate 1 and Figttre 2 11. The ffiil tli!it:111:::pipelines are not waste management. units 
according to the Tri-Party Agreement ancfthey··wilf be addressed in detail under ffl¢. 
B2iim,111mi::a ::1m11::§mm:::- li Sef)llfttte deeommissiofting lift6 ..... . 
deeoetaminfttion progmm. However, a limited study is proposed as part of U Plant Past 
Practice investigations (see Section 8.3 .3.8) to determine if the lines are leaking and if they 
have contaminated the surrounding soil. . 
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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 fiiht'ffiffl{Iwaste transfer line connections. The diversion boxes generally 
drain by gravity to nearby ·catch tanks where any spilled waste is stored. There are nine 
diversion boxes and one valve pit in the U Plant Aggregate Area. 

2.3.7.1 241-U-151 Diversion Box. The 241-U-151 Diversion Box is an active waste 
management unit associated with the 241-U Tank Farm. It is located about 30 m (100 ft) 
northeast of the intersection of Camden Avenue and 16th Street. It is a 6 .1 x 3 x 5.2 m 
(20 x 9 x 17 ft) high concrete box with a floor drain connected to the 241-U-301 Catch 
Tank. It is buried to a depth of 5.2 m (17 ft) and the upper surface of its 0.9 m (3 ft) thick 
lid is at ground level. Multiple encased liquid waste transfer lines enter the box through its 
north wall. Liquid waste routing is made possible through the use of changeable jumper 
assemblies that connect pairs of waste transfer lines. Any leaks that occur are drained 
through the floor drain and, by gravity, through the drain line to the 241-U-301 Catch Tank 
located about 140 m (460 ft) to the west. 

High-level wastes passing to and from the 241-U Tank Farm pass through this waste 
management unit. It has operated since 1946 (WHC 1991a). 

Fourteen 7. 6 cm (3 in.) stainless steel transfer lines enter the diversion box. Two are 
connected directly to the 241-U-101 Tank in the 241-U Tank Farm. Others run to the 241-
U-153 Diversion Box, to other tank farm facilities, and to various 200 West Area operations 
facilities. An additional 7.6 cm (3 in.) drain line runs from the floor drain to the catch tank. 

Baldridge (1959) reports surface contamination around this waste management unit. He 
states, "The ground around these boxes was contaminated in the spring of 1950 to a 
maximum observed dose rate of 20 mRads/h at surface. The contamination was covered 
with 1 ft [0.3 m] of clean soil and the area above ground delimited by a rope barricade 
posted with radiation zone signs" ( see also Section 2. 3 .10, UN-200-W -6). 

2.3.7.2 241-U-152 Diversion Box. The 241-U-152 Diversion Box is an active waste 
management unit associated with the 241-U Tank Farm. It is located about 15 m (50 ft) 
northeast of the intersection of Camden A venue and 16th Street. This unit is a 8. 5 x 3 x 5. 2 
m (28 x 9 x 17 ft) high concrete box with a floor drain connected to the 241-U-301 Catch 
Tank. It is buried to a depth of 5.2 m (17 ft) and the upper surface of its 0.9 m (3 ft) thick 
lid is at ground level. Multiple encased liquid waste transfer lines enter the box through its 
north wall. Liquid waste routing is made possible through the use of changeable jumper 
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1 assemblies that connect pairs of waste transfer lines. Any leaks that occur are drained 
2 through the floor drain and, by gravity, through the drain line to the catch tank that is 
3 located about 130 m ( 425 ft) to the west. 
4 
5 High-level processing and decontamination wastes passing to and from the 241-U Tank 
6 Farm pass through this waste management unit. It has operated since 1946 (WHC 1991a). 
7 
8 Twenty-one 7. 6 cm (3 in.) stainless steel transfer lines connect the diversion box to the 
9 241-U-133 Diversion Box, to the 241-U Tank Farm facilities, and to various 200 West Area 

10 operations facilities. An additional 7.6 cm (3 in.) line runs from the floor drain to the catch 
11 tank. 
12 

,13 Baldridge (1959) reports surface contamination around this waste management unit. He 
14 states, "The ground around these boxes was contaminated in the spring of 1950 to a 
15 maximum observed dose rate of 20 mrads/hour at surface. The contamination was covered. 
16 with 1 ft [0.3 m] of clean soil and the area above ground delimited by a rope barricade 
17 posted with radiation zone signs" ( see also UN-200-W -6). 
18 

-19 2.3.7.3 241-U-153 Diversion Box. The 241-U-153 Diversion Box is similar to the 
'JO 241-U-151 and 241-U-152 Diversion Boxes except that it is smaller, 7.3 x 6.1 x 3 m 

(24 x 20 x 9 ft). It operated from 1946 until 1981 and is located in the southeast corner of 
u. the 241-U Tank Farm, south of the 241-UR-151 Diversion Box and east of the 241-U-110, 
23 -111, and -112 Single-Shell Tanks, which it primarily supports. It preceded the construction 

' 24 of the 2\114-U-152, -153, and -154 Diversion Boxes by several years and served to support 
_ 25 all twelve single-shell tanks during this early period. 

26 
· 27 2.3.7.4 241-U-252 Diversion Box. Located in the southwest corner of the 241-U Tank 

28 Farm, the 241-U-252 Diversion Box is a 11 x 3 x 4 m (36 x 9 x 13 ft) deep reinforced 
29 concrete structure used to transfer waste solutions from processing and decontamination 
30 operations. Operating from 1946 until 1983, it interconnected the 241-U-152 and 241-U-153 
31 Diversion Boxes and 241-U Tank Farm (WHC 1991a). A floor drain runs east from the 
32 diversion box to the 241-U-301 Catch Tank. 
33 
34 2.3.7.5 241-U-A, -B, -C, and -D Valve Pits. The 241-U-A, -B, -C, and -D Valve Pits are 
35 essentially identical structures installed at the 241-U Tank Farm to route waste solutions to 
36 the 241-U Tanks from the 242-S Evaporator Building. The WIDS (WHC 1991a) shows their 
37 start date (construction date) as 1946, but this disagrees with drawings. These pits were 
38 pffimffi!! installed much later in support of the evaporator program, probably in the late 
39 f970;s: · 
40 
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1 Although referred to by WIDS as diversion boxes, these facilities are actually valve pits 
2 which house the valves necessary for regulation of process flow between waste tanks and the 
3 evaporator building. They are 3.6 x 3.6 x 2.1 m (12 x 12 x 7 ft) deep concrete vaults with 
4 concrete lids. Each is buried to a depth which places its upper surface about 0.3 m (1 ft) 
5 above grade. 
6 
7 The 241-U-A and -B Valve Pits are installed between the 241-U-104 and 241-U-105 
8 Single-Shell Tanks and 241-U-C and-Dare installed between the 241-U-110 and 241-U-111 
9 Single-Shell Tanks. 

10 
11 2.3.7.6 241-UR-151 Diversion Box. The 241-UR-151 Diversion Box is an inactive waste 
12 management unit located at the north end of the 241-U Tank Fann. This unit was the master 
t3 diversion box for the tank farm. It is a large, 16.5 x 8.2 x 3.4 m (54 x 27 x 11 ft) high 
4 concrete box with a floor drain connected to the 244-UR Vault. It is buried to a depth that 

15 places the upper surface of its 0.9 m (3 ft) thick lid a few inches above ground level. 
16 Multiple encased liquid waste transfer lines enter the box through its south wall. Liquid 
17 waste routing is made possible through the use of changeable jumper assemblies that connect 
18 pairs of waste transfer lines. Any leaks that occur are drained through the floor drain and, 
19 by gravity, through the drain line to a tank in the 244-UR Vault to the west. High-level 
20 wastes passing to and from the 241-U Tank Farm pass through this waste management unit. 
21 
22 Fourteen stainless steel transfer lines, ranging between 7.6 and 15.2 cm (3 and 6 in.) , 
23 enter the diversion box to connect it to the 241-UR-152, -153, and -154 Diversion Boxes and 
24 to the 244-UR Vault. Others run to the 241-U-151 Diversion Box near the 221-U Canyon 
5 Building, to other tank farm facilities, and to various 200 West Area operations facilities. 

26 
27 Stemming from a 1953 contamination incident at the 244-UR Vault, significant surface 

· 28 contamination exists around and to the north of this waste management unit. The facility has 
29 been sealed with plasticized foam and clean soil has been spread to stabilize contaminants. 
30 See Section 2.3.10, UPR-200-W-24, and Section 2.3.2.2-f$., 244-UR Vault, for additional 
31 comments on contamination spread. · 
32 
33 2.3.7.7 241-UR-152 Diversion Box. The 241-UR-152 Diversion Box is an inactive waste 
34 management unit at the 241-U Tank Fann, located south of the 241-UR-151 Diversion Box 
35 and immediately east of the 241-U-101 Single-Shell Tanlc It connects Hli241-UR-151 
36 1!¥ir•1::11i :J::to the Bltl ~::1a::1&ill:[taek ftttm tftftks, especially the .°2"41-U-101, -102, 
37 and -103 easeade of single-shell tanks, for the transfer of waste solutions from process 
38 decontamination operations. Fifteen stainless steel lines, mostly 15.2 cm (6 in.), enter the 
39 box through its west wall. 
40 
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1 Isolated and weather covered, it is a 11.3 x 10. 1 x 3.6 m (37 x 33 x 12 ft) high 
2 concrete box buried to a depth that places the upper surface of its lid at ground level. It is 
3 204.2 m (670 ft) above msl (WHC 1991a). 
4 
5 2.3.7.8 241-UR-153 Diversion Box. The 241-UR-153 Diversion Box is similar to the 
6 241-UR-152 Diversion Box except that it primarily supports the 241-U-104, -105, and -106 
7 ea:sea:Ele of single-shell tanks. It operated from 1946 until 1983 and is located south of the 
8 241-UR-151 Master Diversion Box and east of the 241-U-104 Tank. Fifteen stainless steel 
9 lines, mostly 15.2 cm (6 in.), entereEI the box through its west wall. 

10 
11 2.3.7.9 241-UR-154 Diversion Box. The 241-UR-154 Diversion Box is essentially similar 
12 to the 241-UR-152 Diversion Box except that it primarily supports the 241-U-107, -108 , and 

...,,1 3 -109 cascaae of single-shell tanks. It is located south of the 241-U-151 Diversion Box and 
14 east of the 241-U-107 Tank. Fifteen stainless steel lines, mostly 15.2 cm (6 in.), enterea the 
15 box through its west wall. 
16 
17 2.3.7.10 241-UX-154 Diversion Box. The 241-UX-154 Diversion Box is an active waste 

' 18 management unit located about 15.2 m (50 ft) southeast of the 221-U C&nyoa Building near 
19 its R-7 exit. Associated with the 221-U Building, it provides liquid waste routing to the 

241-WR Vault and various tank farms , including waste management units in the 200 East 
Area via the inter-area transfer line. It is a 15.8 x 1.8 x 3.4 m (52 x 6 x 11 ft) high 

22 concrete box with a floor drain connected to the 241-~-302 Catch Tank. It is buried to a 
23 depth of 3.4 m (11 ft) and the upper surface of its 1.5 m (5 ft) thick lid is at ground level. 
24 Multiple encased liquid waste transfer lines enter the box through its southeast wall. Liquid 
25 waste routing is made possible through the use of changeable jumper assemblies that connect 
26 pairs of waste transfer lines. Any leaks that occur are drained through the floor drain and, 

~ 27 by gravity, through a drain line to a catch tank that is located 8 m (25 ft) to the southwest. 
8 The diversion box and its catch tank are aligned in a southwest to northeast orientation 

29 (WHC 1991a). 
30 
31 High-level process and decontamination wastes pass through this diversion box. 
32 Operating since 1946, it serves as a waste transfer hub for not only 200 West Area, but also 
33 for cross site waste transfers through the inter-area transfer line. 
34 
35 Twenty-seven 7. 6 cm (3 in.) stainless steel waste transfer lines connect the diversion 
36 box to the 221-U Cftftyoa Building, ~41.tl tl:14'11Hiillllii:eatch. tftftk, 241-U Tank Farm, 
37 241-WR Vault, inter-area transfer lines~ aiid ·24f~ij{~f55fiiversion Box. All lines except 
38 the floor drain line to the catch tank are encased in concrete encasements (WHC 1991a). 
39 Steel chain barricades and surface contamination warning signs are in place around this waste 
40 management unit. 
41 
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The basins--are-li!) ocated approximately 91.4 m (300 ft) east of the 241-U Tank Farm 
(Figure 2 12). The 207-U Retention Basin &re µi. 205.4 m (674 ft) above msl and 61 m (200 
ft) above the water table (WHC 1991a). The concrete basifls 111&!!:li,g~!!!are each about 2 
m (6.5 ft) deep and contain about 2,000,000 L (500,000 gal). The bottom dimensions of 
each basin are 32 m (106 ft) in each direction. Total dimensions of the unit are 75 x 37 m 
(246 x 123 ft) (DOE-RL 1991bi). Associated structures include inlet and outlet structures on 
the east and west sides, respectively, located outside of the basins. Also included are two 
sections of 41 cm (16 in.) concrete pipe, about 4 m (13 ft) long, running to two 0.9 x 0.9 m 
(3 x 3 ft) sumps, one for each basHr.lfflfflgi: P.Qp'.g. 

g~::mirl :ll~ffll9l!M~!!l!lll~llll!IJl l :!i!!gi.ll miq ::i :l:itill!iissx~* until 1912, 
the l:,99ifl9 iiiUw:::B.ffl:~ijfiqp:::~ :::received steam condensate and cooling water from U03 
Plant and diemicaCsewer··w"aste °from 221-U Building. Since that year, the basins have !:!9 
received only cooling water from the 224-U Building. They were l( !:'wiK!~emporarily 
replaced by the 216-U-16 Crib but ~ w.~freactivated when the 216~U~l6 Crib shut down. 
Effluent is routed from the basin to the 2T6=U-14 Ditch (DOE-RL 1991a! ; Maxfield 1979). 

In the 1960's, sludge was scraped from the north basin and buried in a 12 x 3 x 2.4 m 
(40 x 10 x 8 ft) deep trench on the north side of the north basin (UN-200-W-ll~lJ). A 
similar action was taken to clean out the south basin and a similar burial trench is located 
immediately south of the south basin (UN-200-W-112) (Maxfield 1979). 

On August 6, 1986, about ~ ai~ IL (800 gal) of 50% reprocessed nitric acid was 
released to the basin and subsequently .. ici"'the 216-U-14 Ditch. The total release to the 
environment consisted of about 102,000 kg (225,000 lb) of corrosive solution (pH less than 
2.0) and 45 kg (100 lb) of uranium (DOE-RL 1991a§). 

The north basin is overgrown with aquatic plant life. Surface contamination is 
measured at 200 to > 100,000 counts per minute. No change in activity is reported since 
July 1987 (Osborne and Johnson 1988) . No aliases are known for this waste management 
unit. 
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~ ••11~111••&• 1iWsr 
4 em1tvn111nPmt::,t1~,§~§i: 
5 
6 
7 2.3.9 Burial Sites 
8 
9 There are two identified solid waste burial sites in the U Plant Aggregate Area. 

10 Construction materials were disposed of in the Construction Surface Laydown Area, and 
11 contaminated coveralls and soil are reportedly buried at the Burial Ground/Burning Pit. The 
12 locations of the burial sites are shown on Figure 2-13. 
13 
4 2.3.9.1 Construction Surface Laydown Area. The Construction Surface Laydown Area 

15 was a 122 x 53 x 4.6 m (400 x 175 x 15 ft) deep excavation into which trucks were driven 
16 to dump materials. The laydown area is located southeast of the intersection of 16th Street 

,....17 and Beloit A venue. The area of the pit was cleared in 1987 prior to construction of the 216-
,, 18 U-17 Crib whose dimensions partially encompass those of the Construction Surface Laydown 

19 Area. There is no evidence that any of the materials disposed in this area were radioactively 
· 20 or chemically contaminated. 

2.3.9.2 Burial Ground/Burning Pit. According to Baldridge (1959), in a report titled 
23 Unconfined Underground Radioactive Waste and Contamination in the 200 Areas - 1959, 
24 contamination was discovered in the spring of 1950 in the "old burning ground" (hereafter 
25 referred to as the "Burning Pit") located approximately 460 m (1 ,500 ft) east of the 221-U 

6 Building. This site should not be confused with another burning ground located northeast of 
. 47 the 200-UP-2 Operable Unit. The area is described as having been 14 m2 (150 ft2) 

28 contaminated to a maximum dose rate of 45 rads/hf at 5 cm (2 in.). Contaminated coveralls 
· 9 and contaminated soil reportedly existed at the site. This area was later covered with about 

30 3 m (10 ft) of "clean earth" and posted with "Underground Contamination" signs. Upon 
31 covering the area it was called the "Burial Ground." Hence the "Burning Ground" (or 
32 "Burning Pit") and "Burial Ground" are not separate sites and the location for this 
33 investigation is called the "Burial Ground/Burning Pit." 
34 
35 The 200-UP-2 Operable Unit Technical Baseline Repon (DeFord 1991) states that 
36 known contaminated material was removed (probably in 1950) and the areas are no longer 
37 classified as a radiation zone. The signs for the Burning Ground no longer exist. 
38 
39 
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Thirty-two unplanned releases are included in the U Plant Aggregate Area. Their 

i •ii•-11111\111: 
not included as independent sites in the Tri-Party Agreement, however, 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+:g 
summarizes the known information for each unplanned release and, where applicable, llsts 
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). 

Two additional, potentially significant, release sites are known in the U Plant 
Aggregate Area but have not been officially documented as unplanned releases. More 
information will be compiled on these sites in the future to assess their potential impacts to 
the environment. A formal evaluation of the regulatory status of these sites will be made ID 

These are described in the following paragraphs. 

The first potentially new site is a release of uranium contaminated water (uranium 
contamination leak) at the 224-U Building wn1=2fiPs documented in an Unusual Occurrence 
report. In September 1989, approximately 16,730 L (4,420 gal) of water leaked from a 
concrete sump (C cell) into the surrounding soil. The water had a pH of 3.5 and contained 
about 12.1 kg of uranium. 

The second potentially new site is an area where painting wastes have reportedly been 
emptied onto the ground immediately east of the 2715-UA Building Paint Shop (paint waste 
spill). The quantities of waste disposed of at this site are not known at this time. 

2.4 WASTE GENERATING PROCESSES 

The primary waste generating processes in the U Plant Aggregate Area are associated 
with the operation of the 221-U Building and its ancillary support facilities. Operations in 
the 221-U Building complex have included uranium reclamation, uranyl nitrate calcination, 
and decontamination and reclamation of process equipment. This section describes the 
primary waste generating processes and the associated building locations in the U Plant 
Aggregate Area including mi:l i2mhxin.g: 
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• 221-U-Building (Uranium Recovery Process) 

• 224-U Building (UO3 Conversion Process) 

• 276-U Solvent Facility (Solvent Treatment) 

• 222-U Laboratory (Analytical Laboratory Programs) 

• Condensers in the 241-U Tanlc Farm (Tank Farm Condensate). 

In addition, some waste management units within the aggregate area received wastes 
from outside facilities. The 216-S-4 French Drain and the 216-S-21 Crib received 
condensate and cooling water waste from condensers in the 241-S and 241-SX T.auli! Eii.m 
~ ' respectively. tT,he 216-U-10 Pond and the Z Plant B{t.itches received cooling;;ater 
andsteam condensate waste from various z Plant Aggregate .Area facilities . 

Table 2-6-ii summarizes the available information about the waste streams produced 
within the aggregate area. The chemicals or radionuclides which are known or suspected to 
be in U Plant Aggregate Area waste streams are listed in Table 2+~; Table 2--8-ll lists the 
chemicals used in the 222-U Laboratory; and Table 2--9-,JQ lists radionuclides, organic and 
inorganic chemicals disposed of at U Plant Aggregate Area waste management facilities. 
These lists have been compiled from inventory data, sampling data and process descriptions. 
Sections 2.4.1 through 2.4.5 describe the U Plant Aggregate Area waste generating processes 
that are listed above. 

2.4.1 Uranium Recovery Process 

The 221-U Building was the primary location of the uranium recovery program. The 
221-U Building was originally designed as a bismuth phosphate -fiii!facility but was 
not operated in that manner because B and T Plants had enough . capadty fo meet plutonium 
production requirements. The U Plant complex was converted in 1952 to support the 
uranium recovery process. The process was designed to use an organic solvent to extract 
uranium from waste generated by the bismuth phosphate process. 

Bismuth phosphate waste sludge was sluiced from underground 3,800 m~ (1 millioB 
gallon) single-shell tanks in both the 200 West and 200 East Areas. The sludge was 
transferred to U Plant where they were i iiR :i:dissolved with nitric acid. The uranium in the 
acidified feed was separated from the bulk· of the fission products and small amounts of 
plutonium in the solvent extraction process. The solvent extraction process used a light 
phase solvent, tributyl phosphate in a kerosene (paraffin hydrocarbon) diluent, to extract the 
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1 uranium from the aqueous phase in countercurrent extraction columns. The aqueous phase 
2 waste stream from the solvent extraction process was neutralized with sodium hydroxide and 
3 transferred to cribs in the 216-B Crib complex. The uranium from the organic phase was 
4 stripped with nitric acid and then concentrated to a uranyl nitrate hexahydrate feed to the 
5 224-U Building. 
6 
7 Within the extraction process an evaporator condensate stream containing radioactive 
8 and chemical contaminants was generated in evaporators which concentrated process 
9 solutions. An offgas stream containing radioactive and chemical contaminants was also 

l O generated in the evaporation process and the vessel vent system. A steam condensate stream 
11 was produced from heating of process equipment and tanks. The steam condensate stream 
12 was generally uncontaminated. Cooling water from evaporator condensers and process 
13 equipment a:re--:l• ii:additional sources of uncontaminated waste. An additional stream source 
14 of waste was from spillage of process liquids within the building. Sumps collected spilled 
15 liquids and other cell drainage and discharged the materials to the cribs . 

..- 16 
17 Process wastes were discharged to various waste management units including the 
18 following: 
19 
20 
21 
22 
23 
24 

~25 
26 • 
27 

. 28 
29 
30 
31 
32 
33 
34 

• 

• 

• 

• 

• 

• 

• 

216-B Crib ~omplex 

216-U-1 and 216-U-2 Cribs 

216-U-7 French Drain 

216-U-8 Crib 

216-U-10 Pond 

216-U-14 Ditch 

216-U-16 Crib. 

35 2.4.2 UO3 Conversion Process 
36 
37 The UO3 conversion process was carried out in the 224-U Building. A concentrated 
38 uranyl nitrate hexahydrate stream was sent to the 224-U Building from the 221-U Building 
39 for conversion to UO3 by calcination. A process waste stream was generated which included 
40 the condensate recovered from the calcining process. Uncontaminated cooling water was 
41 generated in the process waste condensers. An offgas waste stream was also generated from 
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1 the calcining process. Similar waste streams were generated from both operations supporting 
2 the uranium recovery operations in the 1950's and PUREX operations in later years. 
3 
4 Process wastes were discharged to various waste management units including the 
5 following: 
6 
7 
8 
9 

10 
11 
12 
13 
14 

t' 15 
16 

- 17 
18 

,.. 19 
20 

• 

• 

• 

• 

• 

• 
.• 

216-U-10 Pond 

216-U-l and 216-U-2 Cribs 

216-U-8 Crib 

216-U-12 Crib 

216-U-14 Ditch 

216-U-16 Crib 

216-U-l 7 Crib. 

u, 2.4.3 Solvent Treatment 
23 
24 Organic solvents used in the uranium extraction processes at the 221-U Building were 
25 sent to the 276-U Solvent Facility for treatment and makeup. There the solvents (particularly 
26 tributyl phosphate) were cleaned by a carbonate scrub process and returned to the 221-U 
27 Building. A carbonate scrub solution waste was generated which also contained sludge 
28 materials (soils and materials picked up during processing) cleaned from the solvents and 
29 discharged to the aggregate area cribs. Spent solvents were also a part of this waste stream. 
30 
31 
32 2.4.4 Analytical Laboratory Programs 
33 
34 The 222-U Laboratory supported operations at the 221-U Building complex and other 
35 200 Area facilities with laboratory services. A liquid waste stream was generated from the 
36 laboratory facility which included sample disposal waste and hood and hot cell cleanup 
37 waste. Sampling and testing equipment, gloves, empty containers and other materials were 
38 buried as solid waste. Laboratory liquid wastes were largely directed to the 216-U-4 Reverse 
39 Well and the 216-U-4A and 216-U-4B French Drains. 
40 
41 
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Condensate waste from condensers on the 241-U-104 and 241-U-110 Tanks was 
directed to the 216-U-3 French Drain. The condensate was primarily water and included 
entrained radionuclides and chemicals from the waste in the tanks. 

2.5 INTERACTIONS WITH OTHER AGGREGATE AREAS OR OPERABLE UNITS 

The U Plant Aggregate Area is bordered by the S Plant Aggregate Area on the south , 
the 2 Plant Aggregate Area to the northwest, and the T Plant Aggregate Area to the 
northeast. 

• The REDOX process (S Plant) succeeded the bismuth phosphate and preceded the 
PUREX process for fuel separation. It was in operation from 1951 to 1967. The ~-,ffi!mtr: ;::t ~~c;c~:~t~~~~um nitrate was sent to l§lE!miiMI 

• The major processes conducted at ~~i::1,tw.&IY:l:::~•1:::1:!m~:::z Pl8.ftt included 
producing metallic plutonium, and recovering plutonium and americium from 
plutonium scrap solutions. 

• The T Plant was one of the original bismuth phosphate fuels separation facilities 
and was in operation from 1944 to 1956. The final concentration processing to 
final plutonium product iml]I IIIIU{was done in the 234-52 Building and the 
231-2 Building. 

Several U Plant waste management units have received wastes from one of the these 
surrounding aggregate areas. The 216-S-4 French Drain and the 216-S-21 Crib have both 
received condensate wastes from 241-S Tank Farm condensers. The 2 ditches and the 
216-U-10 Pond have all received wastes from the plutonium processing facilities of the 
2 Plant Aggregate Area. This wastewater was generally derived from condensation and 
cooling water from the 231-2, 234-52 and 291-2 Buildings. The single-shell tanks of the 
241-U Tank Farm have received wastes from many different 200 Area facilities. Direct air 
emissions from stacks, and windblown dust may also have moved contaminants from adjacent 
aggregate areas into the U Plant Aggregate Area. 

The Powerhouse Pond is located on the northern boundary of the U Plant Aggregate 
Area. However, it was mistakenly included in the T Plant Aggregate Area. 
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Some wastes that were generated in the U Plant Aggregate Area were sent outside of 
the area for disposal. These include uranium recovery process wastes that were sent to 
216-B f+rj~:!peomplex Cribs, and various types of solid wastes that were sent away for 
burial afthe··200:: Wai.tz Plftet Burial Grounds. 

•:•:•:•: •:•:•:•:•:•:•:•:-:-:-:•:•:•:•:•:-:-:-:-:,:❖ 

2.6 INTERACTION WITH RESOURCE CONSERVATION RECOVERY ACT 
PROGRAM 

Appendixes Band C of the Tri-Party Agreement (Ecology et al. 1990) list RCRA TSO 
facilities on the Hanford Site which have entered interim status and, thus , will require final 
permitting or closure. Within the geographical extent of the U Plant Aggregate Area there 
are three facilities which fall into this category: the 216-U-12 Crib, the 2727-WA SRE 
Sodium Storage Building, and the 241-U Tank Farm . 

The 216-U-12 Crib was identified as a RCRA TSO facility because of the disposal of 
corrosive (pH< 1) UO3 process condensate wastes:)f.lf::N\ivlifli] l.!BQ. The crib is not 
active and is planned to be closed. The Closure Pfan/Po.si:·ciosure··Pian is scheduled for 
submittal by November 1994 (Table D-18 of the Tri-Party Agreement) . 

The 2727-WA Sodium Reactor Experiment (SRE) Sodium Storage Building is a 
prefabricated metal storage shed. A petition has been made to withdraw the Part A 
Application for this facility. By definition in the Tri-Party Agreement, there are no RCRA 
past practice units in the U Plant Aggregate Area. 

The single-shell tanks will be closed under RCRA rather than seeking a RCRA 
operating permit. The preferred closure option will be resolved through the preparation and 
completion of a supplemental environmental impact statement~. -I~\~ ffi\mi 
elmD1e:::Bs1:::1~:::m::m• :::1~m:m :~:1• f,m::~11~:::- • l !:::g :1• :1a··--
!§i!!4:!iw~til!II! ri r! filli:lil!IB.EmmtI~911:mfg ;:9u111m::1uum1ti:l:ltlJ ..... 

2.7 INTERACTIONS WITH OTHER HANFORD PROGRAMS . 

In addition to RCRA, there are several other ongoing programs that affect buildings 
and waste management units in the U Plant Aggregate Area. These programs il!]li 
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fflYfm~ffillmlti!P:~:!:g9sffll:!::mc1ude: Htmforo Stu·plus Facilities Progmm, the 
Radifttioft Area "Remedial Actioft Progmm, the Hanforo Site Siegle Shell Tank Progmm, and 

t~~-- ~"-f.t'.t1_~"- --~~~~~--~~~~~~~11.t __ ~?..~ .: .. m ::!ffl-i!l1;:::;g,1~9l~!::im1.m:: ~---

The Hanfofd Suff)lttS Facilities llellli2m~:::llill@ll]i!Eill Program is 
responsible for the safe and cost-effective surveillance, maintenance, and decommissioning of 
surplus facilities at the Hanford Site. All of the major inactive buildings within the U Plant 
Aggregate Area are covered under this program. These facilities include the 221-U Building, 

•-i~~i-imitdlil'1,::~~i~1lllll• ltliil• §I 

Bitil~!::ffl!IB§iij:::m:~:::11:1µi!iiji:!!~l!l} 
The Radiation Area Remedial Action (RARA) Program is conducted as part of the 

Suff>lus Facilities Progmm. RARA is responsible for the surveillance, maintenance, 
decontamination, and/or interim stabilization of inactive burial grounds, cribs, ponds, 
trenches and unplanned releases at the Hanford Site. A major concern associated with these 
requirements is the management and control of surface soil contamination. All of the 
controlled access surface radiation zones and the cribs with collapse potential in the U Plant 
Aggregate Area are covered by this program. 

The Hanforo Site Single-Shell Tank !iJ.P:§!f: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 6 single-shell tank operable units, 
including the 241-U Tank Farm. The primary regulatory drivers of this program are the Tri
Party Agreement and RCRA. 

The Defense Waste Management Program is responsible for all actively operating 
waste management units in the U Plant Aggregate Area. These facilities include the 244-U 
Receiver ftfttl-Tank, the 216-U-17 Crib, the 216-Z-20 Crib, the 216-U-14 Ditch, the 
241 u 302 Catch Tank, i~ZfU::1-.::111mP.:rn~d all high-level waste process lines and 
their associated diversi01dxixes"ruidimB1t:t1m:· 

;:;;::::::-:;.;:::::::::::;:;:::;:;:;:;:;:;:;:;:::::::;:;:;:;:;;;:;:;:;:::;:;:: 
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Figure 2-1. U Plant Aggregate Area Timeline. 
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Table 2-1. Summary of Waste Management Units.a/ Page 1 of 8 

Waste Volume Contaminated 
Received Soil Volume Operable 

Waste Management Unit Source Description/Type (L) (m3) Unit 

Tanks and Vaults 

241-U-101 BiPO4 metal waste, REDOX high-level 95 ()()()b/ 
' 

NR 200-UP-3 
Single-Shell Tank waste, fuel elements, shroud tubes, and 

samarium balls/HL W 

241-U-102 BiPO4 metal waste, 242-T evaporator 1 416 ()()()b/ , , NA 200-UP-3 
Single-Shell Tank waste, HNOiKMnO4 solution, 

REDOX high-level waste/HLW 

241-U-103 BiPO4 metal waste, 242-T evaporator 1 771 ()()()b/ NA 200-UP-3 t; 
' ' 0 

N Single-Shell Tank waste, HNOiKMnO4 solution, t; ~ 
!--] REDOX high-level waste/HLW 

.., ~ 
I ~ r ,_. ,-,. I 

p:, 

241-U-104 BiPO4 metal waste/HLW 462 ()()()b/ NR 200-UP-3 td \0 ,_. 
' I 

Single-Shell Tank Vl 
N 

241-U-105 BiPO4 metal waste, 242-T evaporator 1,582,()()()il-' NA 200-UP-3 
Single-Shell Tank waste and coating waste from 241-U 

Tank Farm/HLW 

241-U-106 BiPO4 metal waste, REDOX high-level 855 ()()()b/ 
' 

NA 200-UP-3 
Single-Shell Tank waste, PUREX and B Plant low-level 

waste/HLW 

241-U-107 BiPO4 metal waste, HNO4/KMnO4 
1 537 ()()()b/ 
' ' 

NA 200-UP-3 
Single-Shell Tank solution, N Reactor and PNL waste, 

coating, lab and REDOX waste/HLW 

WHC(UPLANT-4)/8-3-92/02544T 
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Table 2-1. Summary of Waste Management Units.a/ Page 2 of 8 

Waste Volume Contaminated 
Received Soil Volume Operable 

Waste Management Unit Source Description/Type (L) (m3) Unit 

241-U-108 BiPO4 metal waste, REDOX coating 1 771 ()()()h/ 
' ' 

NA 200-UP-3 
Single-Shell Tank waste, N Reactor, decon. lab, PNL 

waste, evaporator bottoms/HL W 

241-U-109 BiPO4 metal waste, REDOX high-level 1 752 ()()()b/ 
' ' 

NA 200-UP-3 
Single-Shell Tank waste, coating waste, and evaporator 

bottoms/HL W 

241-U-1 10 BiPO4 metal waste, REDOX coating 704 ()()()h/ 
' 

NR 200-UP-3 
Single-Shell Tank and high-level waste, lab waste and 0 

PNL waste/HLW 0 
N 

1 245 ()()()b/ 
0 ~ 

i--J 241-U-111 BiPO4 first cycle waste, REDOX high NA 200-UP-3 .., ::,:, 
I ' ' a, ~ ,-..... 

Single-Shell Tank level waste, HNO4/KMnO4; N Reactor, 
,.... I 

O" to \0 

PNL, decon. waste/HLW 
,-..... 

I 
V1 
N 

241-U-112 BiPO4 first-cycle waste, REDOX high- 185 ()()()h/ 
' 

NR 200-UP-3 
Single-Shell Tank level waste from 241-U Tank 

Farm/HLW 

241-U-201 REDOX high-level wastes from 241-U 19 ()()()b/ 
' 

NA 200-UP-3 
Single-Shell Tank Tank Farm/HLW 

241-U-202 REDOX high-level wastes from 241-U 19 ()()()b/ 
' 

NA 200-UP-3 
Single-Shell Tank Tank Farm/HLW 

241-U-203 REDOX high-level wastes from 241-U 12 ()()()b/ 
' 

NA 200-UP-3 
Single-Shell Tank Tank Farm/HLW 

WHC(UPLANT -4)/8-3-92/02544T 



• 
Waste Management Unit 

241-U-204 
Single-Shell Tank 

241-U-301 
Catch Tank 

241-U-302 
Catch Tank 

241-U-361 
Settling Tank 

N 244-U .., 
I Receiver Tank ,_. 

() 

241-WR Vault 

244-UR Vault 

216-S-21 Crib 

216-U-1/216-U-2 Cribs 

WHC(UPLANT-4)/8-3-92/02544T 

. ~. ) 

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

Source Description/Type 

REDOX high-level wastes from 241-U 
Tank Farm/HLW 

Processing and decon. wastes/HLW 

Processing and decon. wastes/HLW 

Radioactive liquid, plutonium 
sludge/HLW 

Processing and decon. wastes/HLW 

Contains radioactive equipment and 
structure/HL W 

Contains radioactive tank and concrete 
surfaces and asbestos/HL W 

Received 241-SX Tank Farm 
condensate/LL W 

Various wastes from 221-U and 224-U 
Buildings/LL W 

Waste Volume 
Received 

(L) 

12 ()()()h/ , 

1s soob' , 

26 soob' , 

104 ()()()b/ 
' 

NA 

NA 

NA 

87,100,000 

46,200,000 

• 
Page 3 of 8 

Contaminated 
Soil Volume Operable 

(m3) Unit 

NA 200-UP-3 

NA 200-UP-3 

NA 200-UP-3 

NA 200-UP-2 
tJ 
0 

NA 200-UP-2 tJ ~ 
>; ~ 

~r 
.- I 

to \!) ....... 
NA 200-UP-2 I 

Vl 
N 

NA 200-UP-3 

1,100 200-UP-1 

220 200-UP-2 
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Table 2-1. Summary of Waste Management Units.a/ Page 4 of 8 

Waste Volume Contaminated 
Received Soil Volume Operable 

Waste Management Unit Source Description/Type (L) (m3) Unit 

216-U-8 Crib Process condensate from 221-U and 379,000,000 3,900 200-UP-2 
224-U Buildings and 291-U Stack 

drainage/LL W 

216-U-12 Crib Stack drainage, vault waste, process 150,000,000 2,200 200-UP-2 
condensate/LL W 

216-U-16 Crib 224-U Building steam condensate, 409,000,000 NR 200-UP-2 
chemical sewer waste, cooling 

water/LLW t1 
0 

N 216-U-17 Crib UO3 Plant process condensate/LLW 2,110,000 NR 200-UP-2 t1 t::! ...., ..... !:;,;:i 
I 216-Z-20 Crib Cooling water, steam condensate, storm 3,800,000,000 2,400 200-UP-1 ~ r--< - ,..., 

a. 
sewer, chemical drains/LL W 

to \0 -I 
Vl 

216-S-4 French Drain Condensate and cooling waste from 1,000,000 NR 200-UP-1 N 

241-S- l 0 1 and 241-S- l 04 Single-Shell 
Tanks/LLW 

216-U-3 French Drain Condensed vapors from 110-U/LLW 791,000 10 200-UP-2 

216-U-4A French Drain Decon. waste from 222-U Laboratory 545,000 4.4 200-UP-2 
and PNL operations decon. waste/LLW 

216-U-4B French Drain Waste from hot cell and hood in 222-U 33,000 0.68 200-UP-2 
Laboratory, PNL operation wastes from 

hot cell and hood/LL W 

216-U-7 French Drain Counting Box floor drainage/LL W 7,000 NR 200-UP-2 

WHC(UPLANT-4)/8-3-92/02544T 



Table 2-1. Summary of Waste Management Units.a/ Page 5 of 8 

Waste Volume Contaminated 
Received Soil Volume Operable 

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

Reverse Wells 

Decon. waste from 221-U 300,000 
Laboratory /LL W 

Ponds, Ditches, and Trenches 

216-U-10 Pond Cooling water, waste water, steam 165,000,000,000 190 200-UP-1 
condensate, laboratory wastes/LL W 

216-U-14 Ditch Powerhouse wastewater, laundry Volume included with 4,900 200-UP-2 t:1 
0 

wastewater, chemical sewer waste/LL W 216-U-10 Pond t:1 ~ t0 
>-3 >-; ~ 

I 216-Z-lD Ditch Process cooling water and steam 1,000,000 38 200-UP-1 ~r ....... .--+ I 

(1) condensate from several buildings/LL W t:d '-D ....... 
I 

Vl 

216-Z-11 Ditch Process cooling water and steam Volume included with 550 200-UP-1 t0 

condensate, seal water/LL W U-Pond 

216-Z-19 Ditch Process cooling water and steam Volume included with 73 200-UP-1 
condensate, seal water/LL W 216-U-10 Pond 

216-U-5 and 216-U-6 Unirradiated uranium waste from cold 2,250,000 each 69 200-UP-2 
Trenches start-up of U Plant/LLW 

216-U-ll Trench Overflow from 216-U-10 Pond/LL W Volume included with 3,400 200-UP-1 
216-U-10 Pond 

216-U-13 Trench Drainage from equipment decon. 11,400 640 200-UP-l 
processes within trenches/LL W 

WHC(UPLANT-4)/8-3-92/02544T 



Waste Management Unit 

216-U-15 Trench 

2607-W-5 Septic 
Tank/Drain Field 

2607-W-7 Septic 
Tank/Drain Field 

2607-W-9 Septic 
Tank/Drain Field 

2607-WUT Septic 
Tank/Drain Field 

241-U-A Valve Pit 

241-U-B Valve Pit 

241-U-C Valve Pit 

241-U-D Valve Pit 

241-U-151 Diversion 
Box 

WHC(UPLANT -4)/8-3-92/02544T 

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

Source Description/Type 

Interface crud, activated charcoal 
diatomaceous earth/LL W 

Waste Volume 
Received 

(L) 

68,100 

. .,· , .... ·. 

Septic .Tanks and Associated Drain Fields 

Sanitary wastewater and sewage/NRH 12,100/day 

Sanitary wastewater and sewage/NRH 1,000/day 

Sanitary wastewater and sewage/NRH 1,000/day 

Sanitary wastewater and sewage/NRH 1,020/day 

Facilitie~} Diversi6nBoxci;! and 
Processing and decon. wastes/HL W 

Processing and decon. wastes/HL W 

Processing and decon. wastes/HL W 

Processing and decon. wastes/HLW 

Processing and decon. wastes/HL W 

NA 

NA 

NA 

NA 

NA 

Contaminated 
Soil Volume 

(m3) 

54 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Page 6 of 8 

Operable 
Unit 

200-UP-2 

200-UP-2 

200-UP-2 

200-UP-1 

200-UP-3 

200-UP-3 

200-UP-3 

200-UP-3 

200-UP-3 

200-UP-2 



• 
Waste Management Unit 

241-U-152 Diversion 
Box 

241-U-153 Diversion 
Box 

241-U-252 Diversion 
Box 

241-UR-151 Diversion 
Box 

N 241-UR-152 Diversion 
---3 

I Box ....... 
QO 

241-UR-153 Diversion 
Box 

241-UR-154 Diversion 
Box 

241-UX-154 Diversion 
Box 

207-U Retention Basin 

WHC(UPLANT-4)/8-3-92/02544T 

) 

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

Source Description/Type 

Processing and decon. wastes/HLW 

Processing and decon. wastes/HLW 

Processing and decon. wastes/HL W 

Processing and decon wastes/HL W 

Processing and decon. wastes/HLW 

Processing and decon. wastes/HLW 

Processing and decon. wastes/HLW 

Processing and decon. wastes/HLW 

Received steam condensate and cooling 
water from 224-U Building/LL W 

Waste Volume 
Received 

(L) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

• 
Page 7 of 8 

Contaminated 
Soil Volume Operable 

(m3) Unit 

NA 200-UP-2 

NA 200-UP-3 

NA 200-UP-3 

NA 200-UP-3 
t:J 
0 

NA 200-UP-3 t:J ~ 
>; ~ 

~ r-' 
,...... I 

to \0 

NA 200-UP-3 
....... 

I 

Ut 
N 

NA 200-UP-3 

NA 200-UP-2 

NA 200-UP-2 



N 
>-3 

I 

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

Waste Management Unit Source Description/Type 
. -.. 

·-:. :-❖ -·-· .•,• Burial Sites · .. 
.·· .··· ·•.· 

Burial Ground/Burning Unsure, contaminated coveralls and soil 
Pit discovered at the site/LL W 

200-W Construction Unusable valves, piping, and other 
Surface Laydown Area pumping material/NRH 

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

TRU - transuranic waste 
LL W - low-level waste 
BYM - by-product material 
NRH - non-radiological, non-hazardous waste 

WHC(UPLANT-4)/8-J-92/02544T 

Waste Volume 
Received 

(L) 

NA 

NA 

Page 8 of 8 

Contaminated 
Soil Volume Operable 

(mJ) Unit 

. .· ....... ':·?Hi . 
· .. · .. ,• ·;••>··:.;:. . . 

NA 200-UP-2 

NA 200-UP-2 
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DOE/RL-91-52 
Draft B 

Table 2-2. Radionuclide Waste Inventory Summary. 

Wasteb/ Quantity of Reported Radionuclides (Cl)a/ 
Manage-

Puc!/ ment 
Unit No. Co-60 Sr-90 Cs-137 Total Pu-238 Pu-239 

.·. 

Cribs and Drains ,, 

216-S-4 

216-U-21 0.3333c/ 21.80 85.50 2.080 o.119c/ 

216-U-1 & 0.00157"1 2.11 4.36 42.60 2.43c/ 
216-U-2 

216-U-3 0.00157"1 0.041 0.434 0.100 0.00571 c/ 

216-U-4A 0.0159 .185 0.0090 0.00051c/ 

216-U-48 .00165 0.197 0.0540 0.00308c/ 

216-U-7 

216-U-8 o.00204c/ 0.0431 0.0455 370.0 21.8c/ 

216-U-12 55 .90 0.0566 1.00 0.0123 

216-U-16 0.0092 0.0165 0.0902 

216-U-17 .00002960 

Reverse Well ., 

216-U-4 

Ponds, Ditches, and Trenches 

216-U-5 & 0.0006c/ 0.0195 0.0207 0.0500 0.00285c/ 
216-U-6 

216-U-10 11.00 11 .00 8,000 0.7680 

216-U-11 

216-U-13 0.00179c/ 0.04200 0.04440 0.100 0.00571 c/ 
(same as 
UN-200-W-
125) 

216-U-14 

216-U-15 o.00233ci 0.0442 0.0465 0.100 0.00571c/ 

216-Z-lD 137.0 

216-Z-11 137.0 

216-Z-19 

216-2-20 .0630 .0864 0.1480 .01530 2.030 

WHC(UPLANT-4)/7-28-92/02529T 

2T-2a 

Page 1 of 3 

Pu-240 

0.032oci 

0.656c/ 

o.00154c/ 

0.00013c/ 

0.00083c/ 

5_7ci 

o.00077ci 

o .00154c/ 

o.00154c/ 

37.00 

37.00 
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DOE/RL-91-52 
Draft B 

Table 2-2. Radionuclide Waste Inventory Summary. 

Wasteb/ . 
Manage-
ment 
Unit No. Pu-241 Ru-106 Total U Am-241 H-3 Alpha Beta 

Cribs and Drains 

216-S-4 0.02 

216-U-21 .00000139 0.00140c/c/ 0.128 208 .0 

216-U-1 .0000006 0.7020 2.62 12.6 
& 
216-U-2 

216-U-3 0.00606c/ 0.00614 0.1917 

216-U-4A .00000012 o.00297c/ .000553 0.387 

216-U-4B .00332 0.381 

216-U-7 

216-U-8 .00000001 8.04c/c/ 22.700 0.650 

216-U-12 .00000218 0.6770 0.00645 0.00188 .105 112.0 

216-U-16 0.00592 0.233 0.00739 0.0515 
0 

216-U-17 0.000478 .000053 69.70 .000195 

Reverse Well 

216-U-4 

Ponds, Ditches, and Trenches 

216-U-5 0.122c/e/ .00307 0.0792 
& 
216-U-6 

216-U-10 .0000278 1.880 0.4920 196.0 505.0 44.20 

216-U-ll 

216-U-13 0.00012c/e/ 0.00614 0.1760 
(same as 
UN-200-
W-125) 

216-U-14 

216-U-15 0 .00076c/e/ .00614 0.180 

216-Z-lD 

WHC(UPLANT-4)/7-28-92/02529T 

2T-2b 

Page 2 of 3 

Reported 
Waste 

Volume 
Recorded (L) 

1,000,000 

87,100,000 

46,200,000 

791 ,000 

545,000 

33 ,000 

7,000 

379,000,000 

150,000,000 

409 ,000,000 

2,110,000 

300,000 

2,250,000 

165,000,000,0 
00 

11 ,400 

68 ,100 

1,000,000 



Wasteb/ 
Manage-
ment 
Unit No. Pu-241 

216-Z-11 

216-Z-19 

216-Z-20 2.510 

Uranium 
contamination leak 

DOE/RL-91-52 
Draft B 

Table 2-2. Radionuclide Waste Inventory Summary. 

Ru-106 Total U Am-241 H-3 Alpha Beta 

.000107 1.010 2.220 0.4090 

12, l OOe/ 

Page 3 of 3 

Reported 
Waste 

Volume 
Recorded (L) 

fl 

3,800,000,000 

a/ Values decayed through December 31 , 1989 unless otherwise noted. 
b/ Only cribs and drains , reverse wells , and ponds, ditches , and trenches are included on this table. No 

inventory data are available for the other types of waste management units. 
c/ Values are decayed through April 1, 1986. 
d/ Values are reported in grams. 
e/ Values are for U-238 . Other U isotopes exist that probably are not listed in inventory . 
fl Volume included in 216-U-10 Pond. 

WHC(UPLANT-4)/7-28-92/02529T 
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Waste 
Manage-
ment Unit 
No . Nitrate 

216-S-4 1 

216-S-2 1 

21 6-U-l & 1,200,000 
216-U-2 

216-U-3 9 

216-U-4A 900 

21 6-U-4B 10 

216-U-7 70 

216-U-8 

21 6-U-12 

216-U-1 6 

216-U- l 7 

216-U-4 400 

216-U-5 & 200 
21 6-U-6 

216-U-10 

216-U-13 

2 16-U-15 
(same as 
UN-200-W-
125) 

21 6-Z-ID 

2 16-Z-ll 

216-Z-20 3,400 

21 6-U-14 

21 6-Z-1 9 

216-U- l l 

DOE/RL-91-52 
Draft B 

Table 2-3. Chemical Waste Inventory Summary. 

Quantity of Reported Chemicals (kg'f 

Tribu-
tyl 

Nitric Phos- Phos- Hex-
Acid phate Sodium Sulfate phate one 

Cn"bs and Drains 

130 

70 ,000 500,000 100,000 

30 400 

200 000 

Reverse Well • .. 

Ponds Ditches and Trenches 

13,000 40,000 

Ammo-
nium Volume 

Nitrate Recorded (L) 

I 000 000 

800 87,100,000 

46,200 ,000 

791 000 

545,000 

33 000 

7,000 

379 000 000 

150 ,000 ,000 

409 000 000 

2,11 0,000 

300,000 

2,250,000 

165,000,000,000 

II 400 

68 ,100 

1,000,000 
bl 

3,800,000 ,000 

a1 Not all sites have reported inventories. These inventories do not necessarily list all of the contaminants 
disposed of at a site. 

bl Volume included in 216-U-1O Pond. 

WHC(UPLANf -4)/8-3-92/02529T 
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Table 2-4. Description of 241 -U Tanlc Fann. 

Interim Total Waste Volume (L) Drainable Waste 
Name Type Integrity Stabilized Isolation Remaining Volume (L) 

241-U-101 single-shell assumed leaker IS u 94,600 11 ,400 

241 -U-102 single-shell sound no PI 1,415 ,600 545 ,000 

241 -U-103 single-shell sound no PI 1,771 ,400 715 ,400 

241 -U-104 single-shell assumed leaker IS II 461 ,800 26 ,500 

241-U-105 single-shell sound no PI 1,582, 100 677 ,500 

241 -U-106 single-shell sound no Pl 855,400 314,200 

241 -U-107 single-shell sound no PI 1,536 ,700 673 ,700 
t1 

241 -U-108 single-shell sound no PI 1,771 ,400 741 ,900 0 
N tJ t!2 
..-3 241 -U-109 single-shell sound no PI 1,752,500 688,900 ~ :::0 

I ;::, r ~ 

241 -U-110 single-shell assumed leaker IS PI 704,000 56,800 
tc \0 ,_. 

I 
VI 

241-U-111 single-shell sound PI 1,245 ,300 461 ,800 
N 

no 

241 -U-112 single-shell assumed leaker IS [I 185,500 15,100 

241-U-201 single-shell sound IS u 18,900 3,800 

241-U-202 single-shell sound IS II 18,900 3,800 

241-U-203 single-shell sound JS u 11 ,400 3,800 

241 -U-204 single-shell sound IS II 11,400 3,800 

Notes: IS - interim stabilized 
ll - interim isolated 
PI - partially interim isolated 

WHC(UPLANT-4)/7-28-92/02544T 



.... 

DOE/RL-91-52 
Draft B 

Table 2-5. General 200 West Single-Shell Tank Information 
Reference Locator. Page 1 of 2 

Desired Single-Shell Tank Information 

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

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

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

Reference Document 

WHC-EP-0182 , Tank Farm Surveillance 
and Waste Status Summary Repon, 
Table 1 

WHC-EP-0182, Appendix A 

WHC-EP-0182, Figure B-1 

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 
&timates 

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

WHC-EP-0182, Table H-1 

WHC-SD-WM-TI-357, Waste Storage 
Tank Status and Leak 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). 

WHC(UPLANT-4)/7-28-92/02544T 
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Table 2-5. General 200 West Single-Shell Tank Information 
Reference Locator . Page 2 of 2 

Desired Single-Shell Tank Information Reference Document 

Tank Farms Facility Interim WHC-CM-5-7 Section 1.11 
Stabilization Evaluation: Provides the 
stabilization criteria for single-shell tanks 
and auxiliary tanks. 

Single-Shell Tank Operating 
Specifications: Information includes 
structural limitations (tank content 
composition, dome loading, waste 
temperatures , vapor space pressures) , 
radiological containment requirements, 
cross-connection requirements , and leak 
detection control. 

WHC(UPLANT-4)/7-28-92/02544T 
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Table 2-6. Description of Unplanned Releases. a1 Page 1 of 10 

Unplanned 
Release No. 

UN-200-W-6 

UN-200-W-19 

UN-200-W-33 

Location 

Adjacent to 241-U-151 and 241-U-152 
Diversion Boxes 

Near 241-U-361 Settling Tank and 
216-U-1 and 216-U-2 Cribs 

27 m east of UO3 Plant 

WHC(UPLANT -4)/8-3-92/02544T 

Date 

Spring 1950 

Spring 1953 

March 1955 

Associated 
Waste Manage

ment Unitbl 

NA 

NA 

NA 

Reported Waste-Related History 
Operable Unit 

• Work done on the 241-U-151 and 241-U-1 52 
Diversion Boxes resulted in contamination. 

• Unknown beta/gamma with max dose rate of 
20 mr/h at surface. 

• Covered with 0.3 m of clean soil. 
• Area delimited with rope and radiation zone 

signs. 

• Drainage overflowed from U Plant (tributyl 
phosphate) and UO3 Plant. 

• Organic waste and cell drainage with 
readings to 11.5 R/h at 80 mm. 

• Site area is approximately 5.0 m2• 

• Decontamination attempted, then backfilled. 

• A flange leak in the C-5 condensate line 
caused contamination of about 0.3 m2 

• Top 0.10 m of soil removed and filled with 
clean soil. 

• Removed from radiation zone status in 
December 1970 . 
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Table 2-6. Description of Unplanned Releases. a1 Page 2 of 10 

Associated 
Unplanned Waste Manage- Reported Waste-Related History 
Release No. Location Date ment Unitb/ Operable Unit 

UN-200-W-39 Southeast of UO3 Plant March 1954 NA • Uranium leak at UO3 Plant. 

• Less than 0.02 Ci/m3 

• Contamination buried in a trench (15 x 3 x 1 
m) and covered with 1 m of soil. 

• Area removed from radiation zone status in 
July 1972 and is now under the 224-UA 
addition. 

UN-200-W-46 Z and U Plant Aggregate Areas January 21, 1958 NA • Burial operation of an H-2 centrifuge from 
REDOX resulted in spotty contamination in 

0 the Z and U Plant Aggregate Areas. 
0 • Contamination on all outside horizontal 0 tI1 N 

surfaces. >-1 -->-3 ~~ I 

Contamination was limited to within the 234-O'I • 0-
I 

5Z and 224-U areas. to \0 ,__. 
Note: not located on Figure 2-14 due to non-

I 

• Ul 

specific location. 
N 

UN-200-W-48 U Plant railroad crossing July 9, 1958 NA • Leakage from a contaminated jumper in 
transit. 

• Unknown beta/gamma - readings to 9 Rib . 
• Approximately 93 m2 

• 

WHC(UPLANT 4)/8-3-92/02544T 



1 2 ) 9 

Table 2-6. Description of Unplanned Releases. a1 Page 3 of 10 

Associated 
Unplanned Waste Manage- Reported Waste-Related History 
Release No. Location Date ment Unitb' Operable Unit 

UN-200-W-55 UO3 Plant asphalt loading ramp and April 12, 1960 NA • A broken loading hose caused 1.3 metric tons 
nearby roadway of uranium powder to spill. 

• Most powder swept up and placed into 
drums, remainder washed off asphalt onto 
ground surface. 

UN-200-W-60 Area extending (69m) along U Plant February 25, NA • A defective transfer box containing PUREX 
railroad cut from tunnel door 1966 equipment was contaminated. 

• Unknown beta/gamma with readings up to 1 
Rib. 

0 • Contamination was isolated and cleaned . 0 
N 0~ 
~ UN-200-W-68 Near the intersection of Dayton February 8, 1972 NA • Cause of the contamination was not fil, ~ I 

°' Avenue and 13th Street conclusively determined. I 
(") td \0 

• Unknown beta/gamma with readings from ..... 
I 

5,000 to 80,000 cts/min. 
VI 
N 

UN-200-W-71 Spots along the route from the 241-U January 24, 1974 NA • A heel jet from the 241-U-102 Single-Shell 
Tank Farm to the 200 West Burial Tank in transit to the burial ground. 
Ground, including 16th Street and • The roadway was cleaned and released . 
Dayton A venue 

UN-200-W-78 South of UO_; Plant storage area August 21, 1970 NA • A spill of UO3 powder from a loading pallet 
contaminated a 4 m2 area 

• Up to 20,000 ct/min . 

• Contaminated soil was removed . 

WHC(UPLANT-4)/8-3-92/02544T 
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Table 2-6. Description of Unplanned Releases. a1 Page 4 of 10 

Unplanned 
Release No. 

UN-200-W-86 

UN-200-W-101 

Location 

200 West Area environment, 
specifically around U Plant and the 
204-S Retention Basin ( outside the 
northwest unit boundary) 

Northeast end of 221-U Building 

WHC(UPLANT -4)/8-3-92/02544T 

Date 

October 27, 1981 
(date 

contamination 
was documented) 

March 1957 

Associated 
Waste Manage

ment Unitb/ 

NA 

NA 

Reported Waste-Related History 
Operable Unit 

• Contaminated pigeon feces containing 134Cs, 
137Cs, 90Sr, and 106Ru. 

• Readings from 10,000 dis/min beta/gamma to 
40 mr/h. 

• Note: not located on Figure 2-14 due to non
specific location. 

• Radioactive contamination has been removed 
to background levels; north 204-S Retention 
Basin was decontaminated to background 
levels. 

• Affected area around U Plant was chained off 
and posted as a radiation area. 

• Reclaimed acid containing 90Sr fission 
products to about 1 Ci spilled onto the 
ground. 

• Ground surface was covered with 80 mm of 
sand and gravel. 

• Approximate area is 27 x 20 x I m. 
• 1967 - approximately 1,800 m2 behind U 

Plant was covered with tar to reseal an area 
of old decomposed tar seal; "soil sterilizing" 
agent was applied before resealing. 

• Contamination of 250 ct/min to 35,000 
ct/min detected during second quarter 1991 
survey. 
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Table 2-6. Description of Unplanned Releases. a1 Page 5 of 10 

Unplanned 
Release No. 

UN-200-W-111 

UN-200-W-112 

UN-200-W-117 

UN-200-W-118 

Location 

South side of 207-U Retention Basin, 
within 3 m of the wall 

North side of 207-U Retention Basin 
within 3 m of wall 

Ground along railroad cut northeast of 
U Plant 

Railroad spur about 15 m northwest of 
U Plant 

WHC(UPLANT-4)/8-3-92/02544T 

Date 

After 1952 

After 1952 

Mid-1950's 
(occurrence) 

(Established as 
an unplanned 
release site in 

September 1980) 

1960-1972 

Associated 
Waste Manage

ment Unitb/ 

207-U Retention 
Basin 

Reported Waste-Related History 
Operable Unit 

• Approximately 21 m3 of sludge scraped from 
bottom of south basin was put into a 12 x 4.5 
x 3 m deep trench. 

• Areas of contamination up to 2 mr/h (1989). 
• Sludge was covered with 1.2 m of clean fill. 

207-U Retention • Approximately 21 m3 of sludge scraped form 
Basin bottom of north basin was put into a 12 x 4.5 

x 3 m deep trench. 
• No surface contamination detected in a 1989 

survey. 
• Sludge covered with 1.2 m of clean fill . 

NA • Contaminated liquid and particulate matter 

NA 

dropped from railroad cars servicing the 
U Plant. 

• Designated as a radiation zone, but has since 
been released as contamination has decayed 
to background levels. 

• Drippings and spills from the reclaimed nitric 
acid unloading stations in the 211-U 
Chemical Tank Farm. 

• Windborne particulate spread to ground 
surface outside concrete unloading station. 

• Designated as a radiation zone, but has been 
released as contamination has decayed to 
background levels. 
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Table 2-6. Description of Unplanned Releases. a1 Page 6 of 10 

Unplanned 
Release No. 

UN-200-W-125c1 

UN-200-W-138d/ 

Location 

170 m north of 16th St. and 150 m 
west of 271-U Building 

Near northeast comer of U Plant 

WHC(UPLANT-4)/8-3-92/02544T 

Date 

May 1957 

June 1953 

Associated 
Waste Manage

ment Unitb/ 
Reported Waste-Related History 

Operable Unit 

216-U-15 Trench • A trench opened to receive about 26,500 L of 
"interface crud," activated charcoal, and 
diatomaceous earth containing about 1 Ci of 
fission products from the 388-U Tank in the 
276-U Solvent Storage Area. 

• Nature of waste is unclear: one source 
reports 8,200 kg of hexone and 2,700 kg of 
tributyl phosphate; another source reports the 
former material as paraffin hydrocarbon. 

• Backfilled immediately after use. 

216-U-7 French • Uranyl nitrate hexahydrate solution 
Drain containing estimated 140 kg of uranium 

overflowed to the U Plant vessel vent blower 
pit onto the ground through the 216-U-7 
French Drain. 

• Is within an area with surface contamination 
from 250 ct/min to 35,000 ct/min as 
determined during a second quarter 1991 
survey. 



Table 2-6. Description of Unplanned Releases. a1 Page 7 of 10 

Unplanned 
Release No. 

UN-200-W-161 

UPR-200-W-18 

UPR-200-W-24 

Location 

15.2 m east of 241-U Taruc Farm. 
30 m north of 207-U Retention Basin 

200 West Area: 216-U-9 Ditch 

Road near 241-U Tanlc Farm 

WHC(UPLANT -4)/8-3-92/02544T 

Date 

NA 

September 1953 

April 30, 1953 

Associated 
Waste Manage

ment Unitb/ 

NA 

216-U-9 Ditch 

244-UR Vault 

Reported Waste-Related History 
Operable Unit 

• Surface contamination that covers 
approximately 2 acres. 

• General contamination of 250 to 450 ct/min 
with spots of contamination up to 8,000 
ct/min 

• Strontium is the main radionuclide present. 
One soil sample had 2930 pCi/g. 

• Last survey in October 1990 reported 200 to 
500 ct/min. 

• Contamination was limited to the 216-U-9 
Ditch. 

• This site is a duplicate ofUPR-200-W-139 
and is scheduled for deletion. 

• UPR-200-W-139 is part of another aggregate 
area. 

• Contamination from a violent chemical 
reaction in the 002 Blending Tanlc, 244-UR 
Vault. 

• The contaminated area was backfilled and 
stabilized. 

• Metal waste supemate with readings of 500 
to 1000 ct/min. 

I 

_ _J 
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Table 2-6. Description of Unplanned Releases. a1 Page 8 of 10 

Unplanned 
Release No. Location 

UPR-200-W-104 Leach trench running NE from the NE 
comer of 216-U-10 Pond 

UPR-200-W-105 Leach trench running east from the 
center of the east side of 216-U-10 
Pond 

UPR-200-W-106 Leach trench running east from the 
east side of 216-U-10 Pond south of 
UPR-200-W-105 

UPR-200-W-107 South of216-U-10 Pond 

UPR-200-W-110 Adjacent and parallel to the head of 
the 216-Z-19 Ditch 

WHC(UPLANT-4)/8-3-92/02544T 

Date 

Mid 1950s 

Mid 1950s 

Mid 1950s 

1952-1957 

April 14, 1971 
April 21 , 1971 

Associated 
Waste Manage

ment Unitb/ 

216-U-10 Pond 

216-U-10 Pond 

Reported Waste-Related History 
Operable Unit 

• Site was a leaching trench connected to the 
216-U-10 Pond. 

• Low-level beta/ gamma activity on the ground 
in the bottom of the trench. 

• Site was a leaching trench connected to the 
216-U-10 Pond. 

• Low-level beta/gamma activity on the ground 
in the bottom of the trench. 

216-U-10 Pond • Site was a leaching trench connected to the 
216-U-10 Pond. 

• Low-level beta/gamma activity on the ground 
in the bottom of the trench. 

216-U-10 Pond • Flood plain covered with rising water from 
the 216-U-10 Pond. 

• Beta/ gamma activity at ground surface up to 
8,000 cts/min in 1978. 

216-Z-19 Ditch • Trench filled with contaminated soil 
mistakenly excavated from 216-Z-1 Ditch. 

• Trench is filled with 2 m of contaminated soil 
and topped to grade level with eight feet of 
clean dirt. 

• Americium and plutonium at bottom of 216-
Z-1 Ditch with readings of up to 100,000 
ct/min. 

_J 
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Table 2-6. Description of Unplanned Releases. a1 

Associated 
Unplanned Waste Manage-
Release No. Location Date ment Unitb/ 

UPR-200-W-128 Surrounding 24 l-U-103 Single-Shell January 8, 1971 241-U-103 • 
Tanlc Single-Shell 

Tank 

UPR-200-W-154 Surrounding 241-U-101 Single-Shell 1959 241-U-101 • 
Tank Single-Shell 

Tank • 

• 

N UPR-200-W-155 Surrounding 241-U-104 Single-Shell 1956 241-U-104 • 
--3 Tank Single-Shell I 
0\ Tank .... . • 

UPR-200-W-156 Surrounding 241-U-110 Single-Shell 1975 241-U-110 • 
Tanlc Single-Shell 

Tank • 

• 

UPR-200-W-157 Surrounding 241-U-112 Single-Shell 1969 241-U-112 • 
Tank Single-Shell 

Tank • 
• 

WHC(UPLANT -4)/8-3-92/02544T 

Page 9 of 10 

Reported Waste-Related History 
Operable Unit 

Rupture of a waste line in the 241-U-103 
Single-Shell Tank. 

Leak of 113,550 L of waste from 241-U-101 
Single-Shell Tank. 
Nearby dry wells show only background 
activity. 
Tank was classified as "Interim Stabilized" in 
1979. 

Leak of 208, 175 L of waste from 241-U-104 
Single-Shell Tanlc. 
The tank was stabilized with the addition of 
diatomaceous earth. 

Leak of 30,659 L of waste from 241-U-110 
Single-Shell Tank. 
Increasing radiation levels detected in vadose 
zone well 60-10-07. 
A saltwell was installed in the tank . 

Leak of 1,892 L of waste from 241-U-112 
Single-Shell Tank. 
A saltwell system was installed in the tank. 
Total of 32,000 L believed to have leaked . 

ti 
0 

~ t!! 
~~ 

I 

td \0 ..... 
I 

VI 
N 

I 

_J 
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Table 2-6. Description of Unplanned Releases. a1 Page 10 of 10 

Unplanned 
Release No. Location Date 

Associated 
Waste Manage

ment Unitbi 
Reported Waste-Related History 

Operable Unit 

Uranium 
Contamination 
Leak 

224-U Building 1989 • Leak of 16,730 L of waste from a concrete 
sump. 

• Water had a pH of 3.5 and contained about 
12.1 kg of uranium. 

Paint Waste Spill Immediately east of the 2715-UA 
Building Paint Shop 

? • Painting wastes were reportedly emptied onto 
the ground. 

a/ 

bl 

cl 

d/ 

All unplanned releases reported are liquid mixed waste (except UN-200-W-68, UN-200-W-86, UN-200-W-161, UPR-200-W-110). 
If a waste management unit is listed in this column, the unplanned release is not included as a separate site in the Tri-Party Agreement Action Plan. 
Same as waste site 216-U-15 Trench. 
As stated in The 200-UP-2 Operable Unit Technical Baseline Report (Deford 1991): "Confusion exists concerning the relationship between 
216-U-7 French Drain and unplanned release UN-200-W-138. UN-200-W-138 describes a spill of about 140 kg of uranium, in uranyl nitrate 
hexahydrate form, into the 'vessel vent blower pit' and through its floor drain into the 216-U-7 French Drain." A drawing shows that the 216-U-7 
French Drain is connected to the U Plant Counting Box, not to the blower pit, and the blower pit drains to Tank 1 in the 241-WR Vault. Until 
resolved, it should be assumed that 140 kg of uranium was introduced to the soil through the 216-U-7 French Drain. 

WHC(UPLANT-4)/8-3-92/02544T 



) 7 

Table 2-7. Summary of Waste-Producing Processes in the U Plant Aggregate Area. 

Major Chemical Organic 
Process Waste Generated Constituents Ionic Strength pH Concentration Radioactivity 

Uranium recovery Process waste Nitric acid High Acidic (neutralized Low High 
Bismuth phosphate before disposal) 
NaOH 

Wastewater Nitrates Low Acidic to Low Low 
neutral/basic 

U03 conversion Wastewater Nitrates Low Acidic to neutral Low Low 

Solvent treatment Spent solvents Tributyl phosphate Low Acidic to neutral High Intermediate 
Normal paraffin 
hydrocarbons 

Carbonate scrub Carbonate Low Acidic to neutral High Intermediate tj 

solution Tributyl phosphate 0 

N Normal paraffin ~~ 
--3 hydrocarbons ~~ I 
-...J I 

to I.O 
Analytical Laboratory process Unknown Unknown Acidic Low Un.known ...... 

I 

laboratory waste VI 
N 

Used or discarded Unknown Unknown Acidic Low Unknown 
reagents 

Wastewater Unknown Low Acidic to basic Low Low 
(Pu and TRU) 

Tank farm Wastewater Unknown Low Neutral/basic Low Low 
condensate 

WHC(UPLANT-4)/7-28-92/02544T 
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Table 2-8. Chemicals Used or Produced in Separation/Recovery Processes. 

RADIONUCUDES 

Actinium-225 
Actinium-227 
Americium-241 
Americium-242 
Americium-242m 
Americium-243 
Antimony-126 
Antimony-126m 
Asti tine-217 
Barium-135m 
Barium-137m 
Bismuth-210 
Bismuth-211 
Bismuth-213 
Bismuth-214 
Carbon-14 
Cerium-141 
Cerium-144 
Cesium-134 
Cesium-135 
Cesium-137 
Cobalt-57 
Cobalt-58 
Cobalt-60 
Curium-242 
Curium-244 
Curium-245 
Europium-152 
Europium-154 
Europium-155 
Francium-221 
Francium-223 
Iodine-129 
Iron-59 
Lead 211 
Lead 210 
Lead-209 
Lead-212 
Lead-214 
Manganese-54 
Neptunium-237 
Neptunium-239 
Nickel 63 
Nickel-59 
Niobium-93m 
Niobium-95 
Palladium-107 
Plutonium-238 
Plutonium-239/240 
Plutonium-241 
Polonium-210 
Polonium-213 
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Polonium-214 
Polonium-215 
Polonium-218 
Potassium-40 
Protactinium-231 
Protactinium-23 3 
Protactinium-234m 
Radium 
Radium-223 
Radium-225 
Radium-226 
Ruthenium-103 
Ruthenium-106 
Samarium-151 
Selenium-79 
Silver-1 lOm 
Sodium-22 
Strontium-85 
Strontium-90 
Technetium-99 
Thallium-207 
Thorium-227 
Thorium-229 
Thorium-230 
Thorium-231 
Thorium-233 
Thorium-234 
Tin-126 
Tritium 
Uranium-233 
Uranium-234 
Uranium-235 
Uranium-238 
Yttrium-90 
Zinc-65 
Zirconium-93 
Zirconium-95 

INORGANIC CHEMICALS 

Aluminum 
Ammonium ion 
Ammonium nitrate 
Arsenic 
Barium 
Bismuth 
Bismuth phosphate 
Boron 
Cadmium 
Calcium 
Carbonate 
Chromium 
Copper 
Cyanide 

2T-8 

Ferric cyanide 
Fluoride 
Hydroxide 
Iron 
Lead 
Lithium 
Magnesium 
Manganese 
Nitrate 
Nitric acid 
Nitrite 
Phosphate 
Phosphoric Acid 
Potassium 
Silica 
Silicon 
Silver 
Sodium 
Sodium hydroxide 
Sulfamic Acid 
Sulfate 
Sulfuric Acid 
Thorium 
Tin 
Titanium 
Uranium 
Uranium oxide 
Uranyl nitrate hexahydrate 
Zinc 

ORGANIC CHEMICALS 

Ammonium 
Bismuth phosphate 
Butyl alcohol 
Chloroform 
Decane 
Dibutyl phosphate 
Kerosene 
Monobutyl phosphate 
Paraffin hydrocarbons 
Tributyl phosphate 
Trichloroethane 
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Table 2-9. Chemicals Used in the 222-U Laboratory (1952-1958). 

Compound Name 

Ammonium Fluoride 

Ammonium Nitrate 

Ammonium Oxalate 

Barium Nitrate 

Boric Acid 

Carbon Tetrachloride 

Ceric Iodate 

Chloroplatinic Acid 

Chromous Sulfate 

Ethanol 

Ethyl Ether 

Hydrobromic Acid 

Hydrochloric Acid 

Hydrofluoric Acid 

Hydroiodic Acid 

Lanthanum Fluoride 

Molybdate-Citrate Reagent 

Oxalic Acid 

Phosphorous Pentoxide 

Potassium Carbonate 

Potassium Fluroide 

Potassium Hydroxide 

Potassium Permanganate 

Sodium Fluoride 

Sodium Hydroxide 

Sodium Nitrate 

Sulfuric Acid 

WHC(UPLANT-4)/7-28-92/02544T 
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Formula 

NH4F 

NH4N03 

(NH4hC2O4. H2O 

Ba(NO3h 

H 3B03 

CC14 

Ce(IO3)4 

H2PtC~ · 6H2O 

CrSO4 ·7H2O 

C2H 50H 

(CH3CH2hO 

HBr 

HCl 

HF 

m 
LaF3 

MoO3 • XH2O+(NH4)3CJI507 

HO2CCO2H · 2H20 

P2Os 

K2C03 

KF 

KOH 

KMnO4 

NaF 

NaOH 

NaN03 

H2S04 



-

,.. 

DOE/RL-91-52 
Draft B 

Table 2-10. Radionuclides and Chemicals Disposed of to U Plant 
Aggregate Area Waste Management Units. Page 1 of 2 

RADIONUCUDES Nickel-59 Zirconium-95 
Niobium-93m 

Actinium-225 Niobium-95 INORGANIC CHEMICALS 
Actinium-227 Palladium-107 
Americium-241 Plutonium-238 Aluminum 
Americium-242 Plutonium-239/240 Ammonium ion 
Americium-242m Plutonium-241 Ammonium nitrate 
Americium-243 Polonium-210 Arsenic 
Antimony-126 Polonium-213 Barium 
Antimony-126m Polonium-214 Bismuth 
Astitine-217 Polonium-215 Bismuth phosphate 
Barium-135m Polonium-218 Boron 
Barium-137m Potassium-40 Cadmium 
Bismuth-210 Protactinium-231 Calcium 
Bismuth-211 Protactinium-233 Carbonate 
Bismuth-213 Protactinium-234m Cerium 
Bismuth-214 Radium Chloride 
Carbon-14 Radium-223 Chromium 
Cerium-141 Radium-225 Copper 
Cerium-144 Radium-226 Cyanide 
Cesium-134 Ruthenium-103 Ferric cyanide 
Cesium-135 Ruthenium-106 Fluoride 
Cesium-137 Samarium-151 Hydroxide 
Cobalt-57 Selenium-79 Iron 
Cobalt-58 Silver-ll0m Lanthanum 
Cobalt-60 Sodium-22 Lead 
Curium-242 Strontium-85 Lithium 
Curium-244 Strontium-90 Magnesium 
Curium-245 Technetium-99 Manganese 
Europium-152 Tballium-207 Mercury 
Europium-154 Tborium-227 Nickel 
Europium-155 Tborium-229 Nitrate 
Francium-221 Tborium-230 Nitric acid 
Francium-223 Tborium-231 Nitrite 
Iodine-129 Tborium-233 Phosphate 
Iron-59 Tborium-234 Phosphoric Acid 
Lead 211 Tin-126 Potassium 
Lead 210 Tritium Selenium 
Lead-209 Uranium-233 Silica 
Lead-212 Uranium-234 Silicon 
Lead-214 Uranium-235 Silver 
Manganese-54 Uranium-238 Sodium 
Neptunium-237 Yttrium-90 Sodium hydroxide 
Neptunium-239 Zinc-65 Strontium 
Nickel 63 Zirconium-93 Sulfamic Acid 
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Table 2-10. Radionuclides and Chemicals Disposed of to U Plant 
Aggregate Area Waste Management Units. Page 2 of 2 

INORGANIC CHEMICALS 
(Cont.) 

Sulfate 
Sulfuric Acid 
Thorium 
Tin 
Titanium 
Uranium oxide 
Uranium 
Uranyl nitrate hexahydrate 
Vanadium 
Zinc 
Zirconium oxide 

ORGANIC CHEMICALS 

Acetone 
Ammonium 
Butyl alcohol 
Carbon tetrachloride 
Chloroform 
Citrate 
Ethylene diamine 
tetraacetate 

(EDTA) 
Gylcolate 
Kerosene 
Methylene chloride 
MIBK ("Hexone") 
N-(2-hydroxyethyl) 

ethylenediaminetriacetate 
(HEDTA) 

Oxalate 
Paraffin hydrocarbons 
Toluene 
Tributyl phosphate 
Trichloroethane 
Other degradation products 
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1 3.0 SITE CONDffiONS 
2 
3 
4 The following sections describe the physical nature and setting of the Hanford Site, the 
5 200 West Area, and the U Plant Aggregate Area. The site conditions are presented in the 
6 following sections: 
7 
8 • Physiography and Topography (Section 3.1) 
9 

10 • Meteorology (Section 3.2) 
11 
12 • Surface Hydrology (Section 3.3) 

14 • Geology (Section 3.4) 
' 15 
.J.6 • Hydrogeology (Section 3.5) 

17 
' 18 • Environmental Resources (Section 3. 6) 

19 
?O • Human Resources (Section 3. 7). 

•u., Sections describing topography, geology, and hydrogeology have been taken from 
23 standardized texts provided by Westinghouse Hanford (Delaney et al. 199q aoo-Lindsey et 
24 al. 1991; and Lindsey et al. 1992) for that purpose. ·· 
5 

26 
· 7 3.1 PHYSIOGRAPHY AND TOPOGRAPHY 

28 
29 The Hanford Site (Figure 3-1) is situated within the Pasco Basin of southcentral 
30 Washington. The Pasco Basin is one of a number of topographic depressions located within 
31 the Columbia Basin Subprovince of the Columbia Intermontane Province (Figure 3-2), a 
32 broad basin located between the Cascade Range and the Rocky Mountains. The Columbia 
33 Intermontane Province is the product of Miocene continental flood basalt volcanism and 
34 regional deformation that occurred over the past 17 million years. The Pasco Basin is 
35 bounded on the north by the Saddle Mountains, on the west by Umtanum Ridge, Yakima 
36 Ridge, and the Rattlesnake Hills, on the south by Rattlesnake Mountain and the Rattlesnake 
37 Hills, and on the east by the Palouse s!lope (Figure 3-1). 
38 
39 The physiography of the Hanford Site is dominated by the low-relief plains of the 
40 Central Plains physiographic region and anticlinal ridges of the Yakima Folds physiographic 
41 region (Figure 3-3). Surface topography seen at the Hanford Site is the result of (1) uplift of 
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1 anticlinal ridges, (2) Pleistocene cataclysmic flooding, ~ (3) Holocene eolian activity (J?fli 
2 I~~)., flB6 (4) lflftdsli<li.eg. Uplift of the ridges began···m the Miocene epoch and continues···· 
3 to thej,resent. Cataclysmic flooding occurred when ice dams in western Montana and 
4 northern Idaho were breached, allowing large volumes of water to spill across eastern and 
5 central Washington. The last major flood occurred about 13 ,000 years ago, during the late 
6 Pleistocene epoch. Anastomosing flood channels , giant current ripples, bergmounds, and 
7 giant flood bars are among the landforms created by the floods. Since the end of the 
8 Pleistocene epoch, winds have locally reworked the flood sediments, depositing dune sands in 
9 the lower elevations and loess (windblown silt) around the margins of the Pasco Basin. 

10 Generally, sand dunes have been stabilized by anchoring vegetation except where they have 
11 been reactivated where vegetation is disturbed (Figure 3-4). 
12 

; 1 3 A series of numbered areas have been delineated at the Hanford Site. The 100 Area 
14 are situated in the northern part of the llfi.ft.tlSite adjacent to the Columbia River in an 
15 area commonly called the "Hom." Theeievatfon of the f.Hornj is between 119 and 143 m 
16 (390 and 470 ft) above mean sea level (msl) with a slight increase in elevation away from the 
17 river. The 200 Areas are situated on a broad flat area called the 200 Areas Plateau. The 
18 200 Areas plateau is near the center of the Hanford Site at an elevation of approximately 198 
19 to 229 m (650 to 750 ft) above msl. The plateau decreases in elevation to the north, 
20 northwest, and east toward the Columbia River, and plateau escarpments have elevation 
21 changes of between 15 to 30 m (50 to 100 ft) . 
22 
23 The 200 West Area is situated on the 200 Areas Plateau on a relatively flat prominent 
24 terrace (Cold Creek Bar) formed during the late Pleistocene flooding (Figure 3-5). Cold 
'25 Creek Bar trends generally east to west and is esseHtia:lly bisected by a flood channel that 
!26 trends north to south. This terrace drops off rather steeply to the north and northwest with 
27 elevation changes between 15 and 30 m (50 to 100 ft). 
28 
29 The topography of the 200 West Area is generally flat (Figure 3-1) . The elevation in 
30 the vicinity of the U Plant Aggregate Area ranges from approximately 219 m (720 ft) in the 
31 eastern part of the unit to about 197 m (647 ft) above msl in the western part. A detailed 
32 topographic map of the area is provided as Plate 2. There are no natural surface drainage 
33 channels within the area. 
34 
35 
36 3.2 :METEOROWGY 
37 
38 The following sections provide information on Hanford Site meteorology including 
39 precipitation (Section 3.2.1), wind conditions (Section 3.2.2), and temperature variability 
40 (Section 3.2.3) . 
41 
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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 reservation. The following sections summarize the Hanford Site 
meteorology. 

3.2.1 Precipitation 

The Hanford Site receives an annual average of 16 cm (6.3 in.) of precipitation. 
Precipitation falls mainly in the winter, with about half of the annual precipitation occurring 

iiiiit•iilla• jll• ;: 
,;~!~t!f~i~~~~~~~9

r-~!:~e ;::: ~~::e~~:~; ~:b~~, :~= :counts 
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 serving as a source of cold air drainage. This gravity drainage results in a northwest 
to west-northwest prevailing wind direction. The average mean monthly speed for 1945 to 
1980 is 3.4 mis (7.7 mph). Peak gust speeds range from 28 to 36 mis (63 to 80 mph) and 
are generally southwest or west-southwest winds (Stone et al. 1983). 

Figure 3-6 shows wind roses for the Hanford Telemetry Network (Stone et al. 1983). 
The gravity drainage from the Cascades produces a prevailing west-northwest wind in the 
200 West Area. In July, hourly average wind speeds range from a low of 2.3 mis (5.2 mph) 
from 9 to 10 a.m. to a high of 6 mis (13.0 mph) from 9 to 10 p.m. 
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3 Based on data from 1914 to 1980, minimum winter temperatures vary from -33 °C 
4 (-27 °F) to -6 °C ( +22 °F), and maximum summer temperatures vary from 38 °C (100 °F) 
5 to 46 °C (115 °F). Between 1914 and 1980, a total of 16 days with temperatures -29 °C 
6 (-20 °F) or below are recorded. There are 10 days of record when the maximum 
7 temperature failed to go above -18 °C (0 °F). Prior to 1980, there were three summers on 
8 record when the temperatures were 38 °C (100 °F) or above for 11 consecutive days (Stone 
9 et al. 1983). 

10 
11 
12 3.3 SURFACE HYDROWGY 

. ,.13 
, 14 

15 3.3.1 Regional Surface Hydrology 
16 
17 Surface drainage enters the Pasco Basin from several other basins, which include the 
18 Yakima River Basin, Horse Heft't'en Basin, Walla Walla River Basin, Palouse/Snake Basin, 
l9 and Big Bend Basin (Figure 3-7). Within the Pasco Basin, the Columbia River is joined by 
20 major tributaries including the Yakima, Snake, and Walla Walla Rivers . No perennial 
21 streams originate within the Pasco Basin. Columbia River inflow to the Pasco Basin is 
22 recorded at the United States Geological Survey (USGS) gage below Priest Rapids Dam, and 
23 outflow is recorded below McNary Dam. Average annual flow at these recording stations is 
24 approximately 1.1 x 1011 m3 (8.7 x 107 acre-ft) at the USGS gage and 1.6 x 1011 m3 (1.3 x 

_.25 108 acre-ft) at the McNary Dam gage (DOE 1988j). 
26 
27 Total estimated precipitation over the basin averages less than 15.8 cm/yr (6.2 in./yr) . 

8 Mean annual runoff from the basin is estimated to be less than 3.1 x 107 m3/yr (2.5 x 1()4 
29 acre-ft/yr), or approximately 3 % of the total precipitation. The remaining precipitation is 
30 assumed to be lost through evapotranspiration with a small component (perhaps less than 1 % ) 
31 recharging the groundwater system (DOE 1988§). 
32 
33 
34 3.3.2 Surface Hydrology of the Hanford Site 
35 
36 Primary surface water features associated with the Hanford Site, located near the center 
37 of the Pasco Basin, are the Columbia and Yakima Rivers and their major tributaries, the 
38 Snake and Walla Walla Rivers . West Lake, about 4 hectares (10 acres) in size and less than 
39 0.9 m (3 ft) deep, is the only natural lake within the Hanford Site (DOE 198$ij). 
40 Wastewater ponds, cribs, and ditches associated with nuclear fuel reprocessing .. and waste 
41 disposal activities are also present on the Hanford Site. 
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The Columbia River flows through the northern part and along the eastern border of 
the Hanford Site. This section of the river, the Hanford Reach, extends from Priest Rapids 
Dam to the headwaters of Lake Wallula (the reservoir behind McNary Dam). Flow along 
the Hanford Reach is controlled by Priest Rapids Dam. Several drains and intakes are also 
present along this reach, including irrigation outfalls from the Columbia Basin Irrigation 
Project, the Washington Public Power Supply System (WPPSS) Nuclear Project 2, and 
Hanford Site intakes for onsite water use. Much of the northern and eastern parts of the 
Hanford Site are drained by the Columbia River. 

Routine water-quality monitoring of the Columbia River is conducted by ffiiil ~:$.J 
-mf :gfJllll::(DOEl for both radiological and nonradiologic.~P.~~~#.f~··cllld has 
been rted b Pacific Northwest Laborato (PNL) since 1973. W'.ailfili ''·· 'idStaffi 
.... .. . .. .. . .. ~ .. ..... . . . . . ... . Y.. .. .. . ...... . ... . ... . . .. ry · =·:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:!W:.:•:•:•:•:•:•:❖:•:•:•:•:•:•:•:•: 
-.::9:UB,~:~::~Ecology), has issued a Class A ( excellent) quality designation for 
Columbia River water along the Hanford Reach from Grand Coulee Dam, through the Pasco 
Basin, to McNary Dam. This designation requires that all industrial uses of this water be 
compatible with other uses, including drinking, wildlife habitat, and recreation. In general, 
the Columbia River water is characterized by a very low suspended load, a low nutrient 
content, and an absence of microbial contaminants (DOE 1988! )-

Approximately one-third of the Hanford Site is drained by the Yakima River system. 
Cold Creek and its tributary, Dry Creek, are ephemeral streams on the Hanford Site that are 
within the Yakima River drainage system. Both streams drain areas along the western part 
of the Hanford Site and cross the southwestern part of the 111:il Site toward the Yakima 
River. Surface flow , which may occur during spring runoff or after heavier-than-normal 
precipitation, infiltrates and disappears into the surface sediments. Rattlesnake Springs, 
located on the western part of the Hanford Site, forms a small surface stream that flows for 
about 2.9 km (1.8 mi) before infiltrating into the ground. 

3.3.3 U Plant Aggregate Area Surface Hydrology 

No natural surface water bodies exist in the U Plant Aggregate Area. The only 
existing man-made surface water bodies are the 207-U Retention Basins, the open stretches 
of the 216-U-14 Ditch, and the 200-W Powerhouse Pond. The 200-W Powerhouse Pond 
currently receives water from the 284-W Powerplant. Ongoing 200-W Powerhouse Pond 
monitoring is discussed in Section 4.1.1.6. The pond is an excavated portion of the 216-U-
14 Ditch. The 216-U-14 Ditch runs from northeast to southwest across about one mile of the 
200 West Area. It originated about 610 m (2 ,000 ft) north of the U Plant, terminated at the 

?..1.?~P.~1.9.~?~~' .. ~ .~.~P.P.1.'?~ ~tely three-quarters of its length lll• Iliil?lllffilill!I 
e!:ffi! ::!9fl;fl l:li!lntinilmm is backfilled. The open stretches include a small distance 

WHC(UPLANT-4)/8-4-92/02545A 

3-5 



DOE'RL-91-52 

Draft B 

1 (the 200-W Powerhouse Pond) at the north boundary of the U Plant Aggregate Area and a 
2 segment just east and south of the 241-U Tank Fann. These discontinuous open portions of 
3 the ditch represent minor, if any, flooding potential due to the nature of the soil that allows 
4 for rapid infiltration of surface water into the ground. The ditch is also constructed with 
5 high benned sides which also minimize the flood potential. The 207-U Retention Basin 
6 presents no threat of flooding because they-j~fdischargef into the 216-U-14 Ditch. 
7 
8 The 200 West Area, and specifically the U Plant Aggregate Area, is not in a designated 
9 floodplain. Calculations of probable maximum floods for the Columbia River and the Cold 

10 Creek Watershed indicate that the 200 West Area is not expected to be inundated under 
11 maximum flood conditions (DOFJRL 1991~). 
12 
13 
14 3.4 GEOLOGY 
15 
16 The following subsections provide information pertaining to geologic characteristics of 

. 17 southcentral Washington, the Hanford Site, the 200 West Area, and the U Plant Aggregate 
18 Area. Topics included are the regional tectonic framework (Section 3.4.1), regional 
19 stratigraphy (Section 3.4.2) , and 200 West Area and U Plant Aggregate Area geology 
20 (Section 3.4.3). 
21 
22 The geologic characterization of the Hanford Site, including the 200 West Area and 
23 U Plant Aggregate Area is the result of many previous site investigation activities at 
24 Hanford. These activities include the siting of nuclear reactors, characterization activities for 

- 25 the Basalt Waste Isolation Project (BWIP), waste management activities, and related geologic 
26 studies supporting these efforts. Geologic investigations have included regional and Hanford 
27 Site surface mapping, borehole/well sediment logging, field and laboratory sediment 

8 classification, borehole geophysical studies (including gamma radiation logging), and in situ 
29 and laboratory hydrogeologic properties testing. 
30 
31 
32 3.4.1 Regional Tectonic Framework 
33 
34 The following sections provide information on regional (southcentral Washington) 
35 geologic structure, structural geology of the Pasco Basin and the Hanford Site, and regional 
36 and Hanford Site seismology. 
37 
38 3.4.1.1 Regional Geologic Structure. The Columbia Plateau is a part of the North 
39 American continental plate and lies in a back-arc setting east of the Cascade Range. It is 
40 bounded on the north by the Okanogan Highlands, on the east by the Northern Rocky 
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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 ~ lij:1an (3 
and 19 mi) and amplitudes commonly less than 1 km (0.6 mi) {B.l-/1111.i!.\Reidei't£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 stratigraphyJg 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 Neogeae fl-@~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 W::i:-1!::i:Bllii bounded on the north by the Saddle 
Mountains anticlinef:!iiJffliill:il!:i:B IJliB:!!11, 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 Umtanum Ridge anticlinefiffl(qiffliI'.WtWi.l; 
~Bll:i:l il:fflil:lv§tffl~:::lli,U~Jl:il?IIUl&:l:iEml:l:mi::1$lilffl::I. The··cekfdreeii"'.syeettBe is 
bouaded ea the south by the Yakima Ridge &Htielifte. Both the Cold Creek and Wahluke 
synclines are asymmetric and relatively flat-bottomed structures. The north limbs of both 
synclines dip gently (approximately 5°) to the south and the south limbs dip steeply to the 
north. The deepest parts of the Cold Creek syncline, the Wye Barricade depression, and the 
Cold Creek depression are approximately 12 km (7.5 mi) southeast of the Hanford Site 200 
Areas, and just to the west-southwest of the 200 West Area, respectively. The deepest part 
of the Wahluke syncline lies just north of Gable Gap. 
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1 The 200 West Area is situated on the generally southward dipping north limb of the 
2 Cold Creek syncline 1 to 5 km (0.6 to 3 mi) north of the syncline axis. The Gable 
3 Mountain-Gable Butte segment of the Umtanum Ridge anticline lies approximately 4 km (2.5 
4 mi) north of the 200 West Area. The axes of the anticline and syncline are separated by a 
5 dfatance of 9 to 10 km (5.6 to 6.2 mi) and the crest of the anticline (as now exposed) is over 
6 200 m (656 ft) higher than the uppermost basalt layer in the syncline axis. As a result, the 
7 basalts and overlying sediments dip to the south and southwest beneath the 200 West Area. 
8 
9 3.4.1.3 Regional and Hanford Site Seismology. "Eastern Washington, especially the 

10 Columbia Plateau region, is a seismically inactive area when compared to the rest of the 
11 western United States (DOE 1988!), The historic seismic record for eastern Washington 
12 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 
. 14 in western Washington and Oregon and western Montana and eastern Idaho. The most 
15 significant event relative to the Hanford Site is the 1936 Milton-Freewater, Oregon, 
16 earthquake that had a magnitude of 5. 75 and that occurred more than 90 km (54 mi) away. 
17 The largest Modified Mercalli Intensity for this event was fel about 105 km (63 mi) from 
18 the Hanford Site at Walla Walla, Washington, and was VII. 
19 
20 Geologic evidence of past moderate or possibly large earthquake activity is shown by 
21 the anticlinal folds and faulting associated with Rattlesnake Mountain, Saddle Mountain, and 
22 Gable Mountain. The currently recorded seismic activity related to these structures consists 

• 23 of micro-size earthquakes. The suggested recurrence rates of moderate and larger-size 
24 earthquakes on and near the Hanford Site are measured in geologic time (tens of thousands of 
25 years). 
26 
27 

8 3.4.2 Regional Stratigraphy 
29 
30 The following sections summarize regional stratigraphi characteristics of the Columbia 
31 River Basalt and Suprabasalt sediments. Specific references to the Hanford Site and 200 
32 West Area are made where applicable to describe the general occurrence of these units within 
33 the Pasco Basin. 
34 
35 The principal geologic units within the Pasco Basin include the Miocene age basalt of 
36 the Columbia River Basalt Group, and overlying late Miocene to Pleistocene suprabasalt 
37 sediments (Figure 3-12). Older Cenozoic sedimentary and volcaniclastic rocks underlying 
38 the basalts are not exposed at the surface near the Hanford Site. The basalts and sediments 
39 thicken into the Pasco Basin and generally reach maximum thicknesses in the Cold Creek 
40 syncline. The l • lim~ sedimentary sequence at the Hanford Site is up to ftJ>l)fOK.imfttcly 
41 230 m (750 ft) thlek'i:°n the west central Cold Creek synel:i:He, but pinches out against the 
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anticlinal structures of Saddle Mountains, Gable Mountain/Umtanum Ridge, Yakima Ridge, 
and Rattlesnake Hills. 

The suprabasalt sediment51BJIII!mil\ilitli::,111-11:::1~::miilliflli:i!ls&IB are 
dominated by laterally extensive deposits assigned to the late Miocene; to Plioceneyage 
Ringold Formation and the Pleistocenef:age Hanford formation (Figunt 3-13). Locally 
occurring strata m• ml itl.[t.•::m ·c1escrieed as g pre-Missoula gravels , a discontiftttous 
tJ.ii/Plio-Pleistocene .. iim(°aiicftfl ieariy "Palouse" soifcomprise 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 
200 &st-Area§. The pre-Missoula gravels have not been identified in the 200 West Area. 
The nature of the contact between the pre-Missoula gravels has not been identified in the 200 
West Area. The nature of the contact between the pre-Missoula gravels and the overlying 
Hanford formation has not been completely delineated, based on a·1e:ilable subsufface data. 
In addition, it is unclear whether the pre-Missoula gravels overlie or interfinger with the 
early "Palouse" soil and Plio-Pleistocene unit. Magnetic polarity data indicate the unit is no 
younger th~ .. ~1.Y Pleistocene in age ( > 1 MYf'.l~:::tm~~~~l!::~•:::~1:::1IBl> as reported 
in Lindsey l!:liiiiiet al. (1991). 

Relatively thin surficial deposits of eolian sand, loess, alluvium, and colluvium 
discontinuously overlie the Hanford fonnation. 

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,(}7-00 km2 (63,000 mi2) in Washington, Oregon, and Idaho and 
have an estimated volume o{.about 174,0093.$6. km3 (40,800 mi3

) (Tolan et al. 1989). 
Isotopic age determinations indicate that basait'·flows were erupted approximately 17 to 6 
Myr before present, lf.4.Hwith more than 98 % by volume being erupted in a 2. 5 million year 
period (17 to 14.5 My.rf.(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 ml;embers (Figure 3-12), forms the uppermost basalt unit throughout most of 
the Pasco Basin. The Elephant Mountain ms.ember is the uppermost unit beneath most of 
the Hanford Site except near the 300 Area where the Ice Harbor mMember is found and 
north of the 200 Areas where the Saddle Mountains Basalt has been .. eroded down to the 
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1 Umatilla ~ember locally. On anticlinal ridges bounding the Pasco Basin, effl-S-ie~ 
2 remo,.•ed th·e ··saddle Mountains Basalt ~:i:!~Yiiii.§iijf, exposing the Wanapum and Grande 
3 Ronde Basalts. ·· ······· · ············· ········ ·· ···· ··· 

4 
5 3.4.2.2 Ellensburg Formation. The Ellensburg Fonnation consists of all sedimentary units 
6 that occur between the basalt flows of the Columbia River Basalt Group in the central 
7 Columbia Basin. The Ellensburg Formation generally displays two main lithologies: 
8 volcaniclastics tl~ti::IIIlll\l~!i~::i:§li!;i llll slii!i~!)., and siliciclastics :tm11::::11!~§).. 
9 The volcaniclastics consist mainly of primary pyroclastic air fall deposits and reworked 

10 epiclastics derived from volcanic terrains west of the Columbia Plateau. Siliciclastic strata in 
11 the Ellensburg Formation consists of elastic, plutonic, and metamorphic detritus derived from 
12 the Rocky Mountain terrain. These two lithologies occur as both distinct and mixed in the 

_ 13 Pasco Basin. A detailed discussion of the Ellensburg Formation in the Hanford Site is given 
14 by Reidel and Fecht (1981). Smith et al. (1989) providej a discussion of age equivalent units 

- 15 adjacent to the Columbia Plateau. .... 
6 

17 The stratigraphic names for individual units of the Ellensburg Fonnation are given in 
18 Figure 3-12. The nomenclature for these units is based on the upper- and lower-bounding 

- 19 basalt flows and thus the names are valid only for those areas where the bouncling basalt 
20 flows occur. Because the Pasco Basin is an area where most bounding flows occur, the 
21 names given in Figure 3-12 are applicable to the Hanford Site. At the Hanford Site the three 
22 uppermost units of the Ellensburg Fonnation are the Selah interbed, the Rattlesnake Ridge 
23 interbed, and the Levey interbed. 
24 
25 3.4.2.2.1 Selah Interbed. The Selah interbed is bounded on the top by the Pomona 
26 mf4ember and on the bottom by the Esquatzel mfflember. The interbed is a variable mixture 
27 of"silty to sandy vitric tuff, arkosic sands, tuffacoous clays, and locally thin stringers of 
28 predominantly basaltic gravels. The Selah interbed is found beneath most of the Hanford 
29 Site. 
30 
31 3.4.2.2.2 Rattlesnake Ridge Interbed. The Rattlesnake Ridge interbed is bounded on 
32 the top of the Elephant Mountain mfflember and on the bottom by the Pomona mfflember. 
33 The interbed is up to 33 m (108 ft) thick and dominated by three facies at the Hanford Site: 
34 (1) a lower clay or tuffaceous sandstone, (2) a middle, micaceous-arkosic and/or tuffaceous 
35 sandstone, and (3) an upper, tuffaceous siltstone to sandstone. The unit is found beneath 
36 most of the Hanford Site. 
37 
38 3.4.2.2.3 Levey Interbed. The Levey interbed is the uppermost unit of the 
39 Ellensburg Formation and occurs between the Ice Harbor mMember and the Elephant 
40 Mountain m-Member. It is confined to the vicinity of the 3<Xf°Area. The Levey interbed is a 
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1 tuffaceous sandstone along its northern edge and a fine-grained tuffaceous siltstone to 
2 sandstone along its western and southern margins. 
3 
4 3.4.2.3 Ringold Formation. The Ringold Formation at the Hanford Site is up to 185 m 
5 (607 ft) thick in the deepest part of the Cold Creek syncline south of the 200 West Area and 
6 170 m (558 ft) thick in the western Wahluke syncline near the 100-B Area. The Ringold 
7 Formation pinches out against the Gable Mountain, Yakima Ridge, Saddle Mountains, and 
8 Rattlesnake Mountain anticlines. It is largely absent in the northern and northeastern parts of 
9 the 200 East Area and adjacent areas to the north in the vicinity of West Po~dJ@!f· The 

10 Ringold Formation is assigned a late Miocene to Pliocene age (Fecht et al. 19tfi;··ooE 
11 .1.?..~~1J:11::11,::am~11::1:,11111:]11u1mm1::::-,it!::::11J.1r1• :::1~1~~: 1• t:1 
12 mi:::11111 ~~! ::1:a~::::1~11f 
l3 
14 Recent studies of the Ringold Formation (Lindsey and Gaylord 198~;.i~lx:: 11::::1~ 
15 :Jill) indicate that it is best described and divided on the basis of sedimeni"fades" . .. . ...... . 
16 "associations and their distribution. Facies associations in the Ringold Formation (defined on 
17 the basis of lithology, petrology, stratification, and pedogenic alteration) include fluvial 

,.. 18 gravel, fluvial sand, overbank deposits , lacustrine deposits, and alluvial fan. The facies 
,.,. J9 associations are summarized as follows: 

')(\ 

LL 
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24 
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Pluvial gravel--Clast-supported granule to cobble gravel with a sandy matrix dominates 
the association. Intercalated sands and muds also are found. Clast composition is very 
variable, with common types being basalt, quartzite, porphyritic volcanics, and 
greenstones. Silicic plutonic rocks, gneisses, and volcanic breccias also are found . 
Sands in this association are generally quartzo-feldspathic, with basalt contents 
generally in the range of 5 to -1-Sj~I % . Howevef, ease:lt eoeteets as high as 25 % (oF 
loee:Hy mofe) 8:F0 eeeouetefed. Low angle to planar stratification, massive channels, 
1 1fffli lll~illllffil!i:Jland 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 

:1~• :1mm,i1~::::11111:::111!::11• !:::1 :::m11::~:::a1::::m1:::11::11n1=1~111. 
Intercalated strata consist of lenticular silty sands and clays up to 3 m (10 ft) thick and 
thin ( <0.5 m) 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 ifteised iflto a muddy floodf)lftffl. 

Overbank ~i@--This association dominantly consists of laminated to massive silt , 
silty fine-gained -sand, and paleosols containing variable amounts of calcium carbonate. 
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-~Y!l!Br~ 
under proximal levee to more distal floodplain conditions. 

• lacustrine ~!§--Plane laminated to massive clay with thin silt and silty sand 
interbeds dispiayuig 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 

ct..?.~-~~~~-- ~~~-- ~~~~i.~~ion. Rilii:~ l!YeiJlilliill~Ex']tlii9EI&w::~,m 
litil~~Ie!I!!ffiIJiiml 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 
(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 (1988ij). Gravel units B, C, and D do not correlate to any 
previously defined units {-yfl ::iilill!J). The lower mud sequence corresponds to the 
upper basal and lower uruts-·as··c1efmecfby DOE (1988lj) . 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 1988,§). The unit is up to 25 m (82 
ft) thick and divided into two facies: (1) b&saltie detritus §!- li:iimmm::(and (2) calcic 
paleosol (Stage m and Stage IV) (DOE 1988p) . The ealerere §Ui Ji /1#.4.~Ufacies get1emlly 
consists of iflterfmgering ffii~m~t :icalcium carbonate-cemented siii;···saoc(°gravel,---aaa 

~~flftte poor silt ftfld stmdj::itl~!Ftl1)1:1 :::mtiill11li:Bl• li! iiml:iis-•r:: m!~iiiill 
iq~. The basaltic detritus facies consists of weathered and unweathered basaltic gravels 
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deposited as locally derived slope wash, colluvium, and sidestream alluvium. The Plio
Pleistocene unit appears to be correlative to other sidestream alluvial and pedogenic deposits 
found near the base of the ridges bounding the Pasco Basin on the north, west, and south. 
These sidestream alluvial and pedogenic deposits are inferred to have a late Pliocene to early 
Pleistocene age on the basis of stratigraphic position and magnetic polarity of interfingering 
loess units. 

3.4.2.5 Pre-~oula Gravels. Quartzose to gneissic clast-supported pebble to cobble 
gravel with a quartzo-feldspathic sand matrix underlies the Hanford formation in the east
central Cold Creek syncline and at the east end of Gable Mountain anticline east and south of 
the 200 :East Area (Figures 3-11 , 3-12, and 3-13). These gravels, called the pre-Missoula 
gravels (PSPL 1982), are up to 25 m (82 ft) thick, contain less basalt than underlying 
Ringold gravels and overlying Hanford deposits, have a distinctive white or bleached color, 
and sharply truncate underlying strata. The nature of the contact between the pre-Missoula 
gravels and the overlying Hanford formation is not clear. In addition, it is unclear whether 
the pre-Missoula gravels overlie or interfinger with the early "Palouse" soil and Plio
Pleistocene unit. Magnetic polarity data indicates the unit is no younger than early 
Pleistocene in age ( > 1 Mrt'• .) (Bjomstad et al. 1981:::~ JJl :::1m:::JJf-lJ). 
3.4.2.6 Early "Palouse" Soil. The early "Palouse" soil consists of up to 20 m (66 ft) of 
massive, brown yellow, and compact, loess-like silt and minor fine-grained sand (Tallman et 
al. \~l~ l~ 1981; Bjomstaa 1984; DOE 1988'-) . These deposits overlie the Plio-Pleistocene 
unidnthe western Cold Creek syncline around the 200 West Area (Figures 3-11 , 3-12, and 
3-13). The unit is differentiated from overlying graded rhythmites (Hanford formation) by 
greater calcium carbonate content, massive structure in core, and high natural gamma 

tii\iiie !9~•~:;•1
~ 

grade up-section into the lower part of the Hanford formation. Based on a predominantly 
reversed polarity the unit is inferred to be early Pleistocene_ in age ~r:Jtil ~[IIH'=. 
3.4.2. 7 Hanford Formation. The Hanford formation consists of pebble to boulder gravel, 
fine- to coarse-grained sand, and silt {llif=l\i\\\l\ll.H\19:IJJ. These deposits are divided into 
three facies: (1) gravel-dominated, (2) sand-dominated, and (3) sl&ekw&tet' Of aoHBa-11-y 

-- ~!ll!!l,., 
while .the graveiiy·· tades· are generally referred to as the Pasco Gravels. The Hanford 
formation is thickest in the Cold Creek bar in the vicinity of 200 West and 200 :East Areas 
where it is u to 65 m (213 ft) thick (Fi res 3-11 3-12 and 3-13). DiUH'.ihfditUfflmiitllii 
11::::mm• :::11:::~1i00:9::111i:1fffli::11:::1B:::1~~::~11::11m1:1ill!:1•1111:::1• ===,=, 
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¢.tIIUIIJ.Q:~;l:;}t.)QijJJl$Jffi; and Baker et al. 1991) . Hanford deposits are absent on ridges 
above .. °approxfuiateiy'.385 m (1 ,263 ft) above sea level. The following sections describe the 
three Hanford formation fades. 

3.4.2.7.1 Gravel Dominated Facies. The gravel-dominated fades is dominated by 
coarse-grained fiiJg.9 sand and granule to boulder gravel. These deposits display massive 
bedding, plane fo .. fow~angle bedding, and large-scale p~ 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 fades. 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 elasts. 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 fades usually are very basaltic (up to 90%), especially in the 
granule size range. Locally Ringold and Plio-Pleistocene rip-up clasts dominate the fades 
comprising up to 75 % of the deposit. The gravel fades 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 fades was deposited 
by high-energy flood waters in or immediately adjacent to the main cataclysmic flood 
channel ways. 

3.4.2.7.2 Sand-Dominated Facies. The sand-dominated fades consists of fine
grained to si'lltllffiU:111:i::11 granular sand displaying plane lamination and bedding 
and less commonly plane cross-bedding in outcrop. These sands may contain small pebbles 
~9::nti9i::;§ffil! in addition to pebble-gravel interbeds and silty interbeds less than 1 m (3. 3 
ft)' thlc1c:·. The· silt content of these sands is variable, but where it is low an open framework 
texture is common. These sands are typically very basaltic, commonly being referred to as 
black or gray or salt and pepper sands. This fades 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 vicinit of the WPPSS facilities. The lftfflieMed Sftfld ~4filmmadfd fades was 
deposited l :Ji ml!l!IYJJJii:::f-!hYfi5§»1i!Il~:J:!il adjac;;tt~=·=~ih('ii~ channelways as . 
water in the channelways spilled out of them, losing their competence. The fades varied ~$. 
!-ffili:~!-!J!between gravel-dominated fades and mtf-:::rliythmite fades. ···· 

3.4.2.7.3 Slaekwater 5.Uff:dmmnat&I Facies. The sl&ckwatcr s:iltf:do.nmiate.ififacies 
•:•:•:•:•:•:•:❖:•:•:•:•:•:•:•:❖:❖:-:-:-:-:•:•:•:•:•:•:•:•:-:-:-:-:•:•:•:•: •:❖:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•;•:•:-:•:•:•:•:•:•:•:•:❖:-: 

consists of thinly bedded, plane laminated and ripple cross-laminated silt and fine- to coarse-
grained sand that commonly display normally graded rhythmites l!llffJEEB/B.iffl• } 
a few centimeters to several tens of centimeters thick in outcrop (Myers et al. 1979; DOE 
1988!). This facies is foued -~!!ffl~~:::fffii~:!IJ• lffi:fflflimiJ!J:throughout the central, 
southern, and western Cold Creek syncline within and south of 200 F.ast and West Areas. 
These sediments were deposited under slackwater conditions and in backflooded areas (DOE 
1988ij). 
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3.4.2.8 Haleeene Surficial Deposits. Holoeene s$,urficial deposits consist of silt, sand, and 
gravel that form a thin ( < 10 m, 33 ft) veneer acro'ss much of the Hanford Site. These 
sediments were deposited by a mix of eolian and alluvial processes. 

3.4.3 200 West Area and U Plant Aggregate Area Geology 

The following sections describe the occurrence of the uppermost basalt unit and the 
suprabasalt sediments in the 200 West Area. The subsection discuss notable stratigraphic 
characteristics, thickness variations, and the geometric relationships of the sediments . 
Stratigraphic variations pertinent to the U Plant Aggregate Area are presented in the overall 
context of stratigraphic trends throughout the 200 West Area. 

Geologic cross sections depicting the distribution of basalt and sedimentary units within 
and near the U 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. (1991). To develop these stratigraphic 
interpretations, logs for all the wells in the U Plant Aggregate Area were reviewed and a 
selection was made of the most relevant to the AAMS. Chamness et al. (1991) provide a 
compilation of these ten geologic logs from the U Plant Aggregate Area, and a listing of 
other logs which are available and additional geological, geochemical, and geophysical data 
available from these and other boreholes. This information was compiled in support of the U 
Plant Aggregate Area Management Study. The cross sections depict subsurface geology in 
the U Plant Aggregate Area. For each cross section, locations of U Plant Aggregate Area 
waste management units are identified for reference. Figures 3-19 through 3-36 present 
structure maps of the top of the sedimentary units, and isopach maps illustrating the thickness 
of each unit in the 200 West Area and U Plant Aggregate Area. The structure and isopach 
maps are included from Lindsey et al. (1991). Plate 1 should be consulted to identify 
locations of U Plant Aggregate Area buildings and waste management units referenced in the 
text. 
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1 3.4.3.1 Elephant Mountain Basalt. The Elephant Mountain ml,lember of the Saddle 
2 Mountains Basalt is continuous beneath the entire 200 West Area.:,❖·•, The top of the Elephant 
3 Mountain ~ember dips to the southwest and south into the Cold Creek syncline, reflecting 
4 the structuntof the area (Figure 3-19). There is little evidence of significant erosion into the 
5 top of the Elephant Mountain mfflember and no indication of erosional "windows" through 
6 the basalt into the underlying Rattlesnake Mountain interbed. 
7 
8 3.4.3.2 Ringold Formation. Within the 200 West Area, the Ringold Formation includes 
9 the fluvial gravels of unit A, the paleosol and lacustrine muds of the lower mud sequence, 

10 the flu vial gravels of unit E, and the sands and minor muds of the upper unit . Ringold units 
11 B, C, and Dare not found in the immediate vicinity of the 200 West Area. 
12 

, 13 Several observations can be made regarding the variation of sediment types within the 
' 14 Ringold units in the 200 West Area. In the Ringold unit A gravels, intercalated lenticular 

15 sand and silt are most common in the western portion of the 200 West Area (including the U 
1.6 Plant Aggregate Area), and in the southern part of the 200 West Area. In the overlying 
17 lower mud sequence, stratigraphic trends seen elsewhere in the Pasco Basin suggest that 
18 paleosols in the unit become more common progressing structurally up-dip (Lindsey et al. 
19 1991). In the Ringold unit E gravels, intercalated lenticular beds of sand and silt occur 
20 throughout the 200 West Area, although predicting where they will occur is difficult. The 
21 upper unit of the Ringold in the 200 West Area tends to be dominated by sand, unlike the 
22 upper unit elsewhere in the Pasco Basin where paleosols tend to dominate the upper unit. 
23 
24 Beneath the 200 West Area, the fluvial gravels of Ringold unit A, and the Ringold 
25 lower mud sequence tend to thicken and dip to the south-southwest, toward the axis of the 
26 Cold Creek syncline (Figures 3-16 and 3-20 through 3-23). The top of unit A is relatively 
27 flat in the 200 Area, dipping gently to the west and southwest. Like the unit A gravels, the 
28 Ringold lower mud sequence thickens and dips to the south and southeast over the 200 West 
29 Area (Figures 3-22 and 3-23). The top of the lower mud unit is less regular, however, and 
30 the unit pinches out in the northeastern comer of the 200 West Area. Within the U Plant 
31 Aggregate Area, unit A thins in the west and northeast (Figures 3-17, 3-20 and 3-21). The 
32 top of the unit is a relatively flat surface (Figures 3-20 and 3-21). The overbank and 
33 lacustrine deposits of the lower mud sequence also thicken and dip to the south and 
34 southwest. The lower mud unit, however, is still present in the northeastern comer of the U 
35 Plant Aggregate Area and the top shows a depression in the south and southwest of the 
36 aggregate area. 
37 
38 Isopach and structure contour maps of fluvial gravel unit E (Figures 3-24 and 3-25) and 
39 the upper unit (Figures 3-26 and 3-27) show trends not seen in the underlying unit A and the 
40 lower mud sequence. The gravels of unit E generally thin from north-northwest to the east-
41 southeast. The top of the unit is irregular, displaying several highs in the northern and 
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1 southern parts of the area and several lows in the central part of the 200 West Area. The top 
2 of unit E generally dips to the southeast and climbs to the northeast. Intercalated lenticular 
3 beds of sand and silt occur throughout the 200 West Area, although predicting where they 
4 will occur is very difficult. The gravels of unit E are thinnest in the southeastern corner of 
5 the U Plant Aggregate Area. Unit E gravels vary in thickness from 35 m (120 ft) in the 
6 southeastern comer to over 90 m (290 ft) in the northern part of the aggregate area. 
7 
8 The upper unit of the Ringold Fonnation is present only in the western, northern, and 
9 central portion of the 200 West Area (Figures 3-26 and 3-27). Where the upper unit is 

10 present, the top generally dips to the south-southwest. The upper unit is almost completely 
11 absent in the U Plant Aggregate Area, with only a 3 m (10 ft) thickness present on the 
12 western border of the northern section. 

,.....,13 
14 3.4.3.3 Plio-Pleistocene Unit. The carbonate-rich strata of the Plio-Pleistocene unit largely 

,.,15 is restricted to the vicinity of 200 West Area, pinching out near the north, east, and west 
16 boundaries of the area (Figures 3-16, 3-17, 3-18, 3-28, and 3-29). The westernmost extent 
17 of the unit is not clear, although it seems to extend west and northwest of the 200 West 
18 Area. Thickness variations in the unit are very irregular. It is thickest in the southeast, 

,. 19 southwest, and northcentral parts of the area while it thins in the south-central and central 
parts of the area. It thins through the center of the aggregate area and is absent just south of 
the southwest corner. Although no erosional windows through the units were fot:tnd.:' iffi:yj 

22 !llilllim• tllII Ii.11111, there is a geea-possibility they exist, especially in thttareas 
23 where the unit thins. In addition, fracturing in the carbonate is potentially common and 
24 interbedded carbonate-poor lithologies are found at many locations. The top of the unit 
25 generally dips to the south and southwest although irregularities occur, especially in the 
J6 center of the 200 West Area. The unit is continuous-ifl:'])Yftll~t::iif the U Plant Aggregate 
27 Area. One area of greatest thickness is the eastern portioii''of'ihe''tf'Plant Aggregate Area 
28 reaching a maximum of 14 m (45 ft) (Figure 3-28). 
29 
30 3.4.3.4 Early "Palouse" Soil. Like the Plio-Pleistocene unit, the early "Palouse" soil is 
31 largely restricted to the vicinity of the 200 West Area (Figures 3-16, 3-17, 3-18, 3-30, and 
32 3-31). The unit pinches out in the west-central part of the 200 West Area and near the 
33 southern, eastern, and northern boundaries. The thickness of the unit varies irregularly. It 
34 is thickest in the southwest, southeast, and central parts of the 200 West Area. The unit is 
35 thinnest immediately adjacent to these thicker intervals, and at one location in the central part 
36 of the 200 West Area it appears to pinch out. Generally, the top of the unit dips to the south 
37 although it becomes fairly irregular in the southern half of the area. The unit thins through 
38 the center of the U Plant Aggregate Area and is thickest in the southeast and southwest 
39 sections of the area ranging from approximately 2 m (5 ft) to approximately 15 m (50 ft) 
40 (Figures 3-30 and 3-31). 
41 
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1 3.4.3.5 Hanford Formation. As discussed in the regional geology section, the cataclysmic 
2 flood deposits of the Hanford fonnation are divided into three facies·&:i:fl) gravel-dominated, 
3 4j j:!sand-dominated, and l)J!)!Ji:'n~qffi~ j'f.~~~~:slaekwater. Typical ilthologic successions 
4 consist of fining upwards,packages·;· ·maJor·fine=grained inte1vals, and laterally persistent 
5 coarse-grained sequences. Mineralogic and geochemical data were not used in differentiating 
6 units because of the lack of a comprehensive mineralogic and geochemical data set. The 
7 Hanford fonnation is divided into two units, upper coarse-grained and lower fine-grained , 
8 based on lithology. These are essentially the same units as defined in Last et al. (1989) . 
9 Neither of these units are continuous across the entire 200 West Area, they both display 

10 marked changes in thickness and continuity, and they are very heterogeneous. 
11 
12 The lower fine-grcillled unit of the Hanford fonnation in the 200 West Area is thick, 
13 but locally discontinuous (Figures 3-16, 3-17, 3-18, 3-32, and 3-33). The lower unit is Oto 
4 32 m (0 to 105 ft) thick and consists dominantly of silt, silty sand, and sand typical of the 

15 slackwater fades interbedded with coarser sands like those comprising the sand-dominated 
16 fades. This lower unit is cross-cut in places by vertical elastic dikes. These dikes, believed 
17 to be the product of dynamic loading from floodwaters, are distributed randomly throughout 
18 this lower unit. They are commonly filled with fine sands and silts and oriented near 
19 vertical. Thin ( < 3 m, 10 ft) intervals dominated by the gravel fades are found locally. The 
20 distribution of fades within the unit is variable, although the unit generally fines to the south 
21 where slackwater deposits become more common. The lower unit is not found in the 
22 northern part of the 200 West Area and it generally thickens to the south. Erosional 
23 windows through the unit are found, most notably in the central part of the 200 West Area. 
24 These erosional windows are elongated in a north-south direction. The unit appears thickest 
25 in the U Plant Aggregate Area in the east and west ends attaining a maximum thickness of 
26 37 m (120 ft) in the east and 18 m (60 ft) in the west (Figure 3-32). The unit thins in the 
27 north central portion to a thickness of less than 3 m (10 ft) in this area. 

8 
29 The upper coarse-grained unit of the Hanford fonnation consists of interstratified 
30 gravel, sand, and lesser silt (Figures 3-16, 3-17, 3-18, 3-34, and 3-35). Gravel-dominated 
31 deposits typical of the gravel fades generally dominate the upper unit. However, at some 
32 localities the unit is dominated by deposits typical of the sand-dominated fades that consists 
33 of sand containing lesser silt and gravel. Minor silty deposits such as those fonning the 
34 slackwater fades are found locally. The thickness and distribution of these fades is very 
35 variable. Fining upwards sequences going from coarser to finer gravel and gravel, sand 
36 and/or silt are present at some locations. The upper coarse unit is up to 45 m (148 ft) thick 
37 and laterally discontinuous, being found in the northern, east-central, and eastern parts of the 
38 area (Figure 3-34). The base of the unit is incised into the underlying strata of the lower 
39 fine unit and where that unit is absent, the upper coarse unit fills an erosional window. The 
40 contact between the upper coarse unit and underlying strata is generally sharp, consisting of 
41 gravel fades strata overlying the fines of the lower unit, the early "Palouse" soil, and the 
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1 Plio-Pleistocene unit. The unit is continuous in the U Plant Aggregate Area, being thickest 
2 in the east central section 34 m (113 ft) (Figure 3-34). Over most of the aggregate area the 
3 top of the upper coarse-grained unit of the Hanford formation (Figure 3-35) is at the ground 
4 surface. 
5 
6 3.4.3.6 Haleeeee Surficial Deposits. Holocene-age surficial deposits in the 200 West Area 
7 are dominated by eolian sands. These deposits have been removed from much of the area by 
8 construction activities. Where the eolian sands are found they tend to consist of 
9 thin ( < 3 m, 10 ft) sheets that cover the ground (Figure 3-36). Dunes are not generally well 

10 developed within the 200 West Area. In the U Plant Aggregate Area these Holocene 
11 deposits are found only in scattered portions of the northern part of the Aggregate Area. 
12 
3 

14 3.5 HYDROGEOWGY 
15 
16 The feHowiBg seetioes preseet discussioes of regieeel hydrogeology (Seetiee 3. 5 .1), 
17 Hftftfofd Site hydrogeology (Seetioe 3. 5. 2), and U Plftet A.-ggreg&te Area hydrogeology 
18 (Seetiee 3.5.3). Seetioes 3_.5.2 ftfl:d 3.5.3 else discuss Hftftfofd Site ftfl:d U Plftet Aggregate 

• 19 Area vadose 2:oee ehD:ffteteristies. 
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3.5.1 Regional Hydrogeology 

The hydrogeology of the Pasco Basin is characterized by a multiaquif er system that 
consists of four hydrogeological units that correspond to the upper three formations of the 
Columbia River Basalt Group (Grande Ronde Basalt, Wanapum Basalt, and Saddle 
Mountains Basalt) and the suprabasalt sediments. The basalt aquifers consist of the tholeiitic 
flood basalts of the Columbia River Basalt Group and relatively minor amounts of 
intercalated fluvial and volcaniclastic sediments of the Ellensburg Formation. Confined 
zones in the basalt aquifers are present in the sedimentary interbeds and/ or interflow zones 
that occur between dense basalt flows. The main water-bearing portions of the interflow 
zones are networks of interconnecting vesicles and fractures of the flow tops and flow 
bottoms (DOE 198$1). The suprabasalt sediment or uppermost aquifer system consists of 
fluvial, lacustrine, and glaciofluvial sediments. This aquifer is regionally unconfined and is 
contained largely within the Ringold Formation and Hanford formation. The position of the 
water table in the southwestern Pasco Basin is generally within Ringold fluvial gravels of 
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unit E. In the northern and eastem Pasco Basin the water table is generally within the 
Hanford formation. Table 3-1 presents hydraulic parameters for various water-bearing 
geologic units at the Hanford Site. 

Local recharge to the shallow basalt aquifers results from infiltration of precipitation 
and runoff along the margins of the Pasco Basin, and in areas of artificial recharge where a 
downward gradient from the unconfined aquifer systems to the uppermost confined basalt 
aquifer may occur. Regional recharge of the deep basalt aquifers is inferred to result from 
interbasin groundwater movement originating northeast and northwest of the Pasco Basin in 
areas where the Wanapum and Grande Ronde Basalts crop out extensively (DOE 1988p) . 
Groundwater discharge from shallow basalt aquifers is probably to the overlying aquifers and 
to the Columbia River. The discharge area(s) for the deeper groundwater system is 
uncertain , but flow is inferred to be generally southeastward with discharge thought to be 
south of the Hanford Site (DOE 1988:§). 

Erosional "windows" through dense basalt flow interiors allow direct interconnection 
between the uppermost aquifer systems and underlying confined basalt aquifers. Graham et 
al. (1984) reported that some contamination was present in the uppermost confined aquifer 
(Rattlesnake Ridge interbed) south and east of Gable Mountain Pond. Graham et al. (1984) 
evaluated the hydrologic relationships between the Rattlesnake Ridge interbed aquifer and the 
unconfined aquifer in this area and delineated a potential area of intercommunication beneath 
the northeast portion of the 200 East Area. 

The base of the uppermost aquifer system is defined as the top of the uppennost basalt 
flow. However, fine-grained overbank and lacustrine deposits in the Ringold Formation 
locally form confining layers for Ringold fluvial gravels underlying unit E. The uppermost 
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 sediment 
are layered and vary in texture, and that all moisture penetrating the soil is removed by 

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 is above normal. 
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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 mfflember (confining horizon), (3) the Ringold Formation (unconfined and confined 
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 3-37). 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 ~ JIQ4{m (340 ft) 
west of the 200 East 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 
Ringold Formation, the Plio-Pleistocene unit, and the early "Palouse" soil only occur in 200 
West Area. The unconfined aquifer water table (discussed in Section 3.5.2 .1.3) lies within 
the Ringold unit E. 

The transport of water through the vadose zone depends in complex ways on several 
factors, including most significantly the moisture content of the soils and their hydraulic 
properties. Darcy ' s law, although originally conceived for saturated flow only, was extended 
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 centimeters per second P'mt$.i l!in one 
direction is then described by a modified form of Darcy's law commonly referre<l° ·to as 
Richards' Equation (Hillel 1971) as follows: 

q = K(O) x acp/ao x ao1ax (Richards ' Equation) 

where 

• K(O) is the water-content-dependent unsaturated hydraulic conductivity in cm/s 
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• 01,0/00 is the slope of the soil-moisture retention curve 1,0(0) at a particular 
volumetric moisture content O (a soil-moisture retention curve plots volumetric 
moisture content observed in the field or laboratory against suction values for a 
particular soil, see Figure ~ Rtt:2Ifrom Gee and Heller, 1985 for an example) 

• oO/ox is the water content gradient in the x direction. 

More complicated forms of this equation are also available to account for the effects of 
more than one dimensional flow and the effects of other driving forces such as gravity. 

The usefulness of Richards' Equation is that knowing the moisture content distribution 
in soil, having measured or estimated values for the unsaturated hydraulic conductivity 
corresponding to these moisture contents, and having developed a moisture retention curve 
for this soil, one can calculate a steady state moisture flux. With appropriate algebraic 
manipulation or numerical methods, one could also calculate the moisture flux under transient 
conditions. 

In practice, applying Richards' Equation is quite difficult because the various 
parameters involved are difficult to measure and because soil properties vary depending on 
whether the soil is wetting or drying. As a result , soil heterogeneities affect unsaturated flow 
even more than saturated flow . Several investigators at the Hanford Site have measured the 
vadose zone moisture flux directly using lysimeters (e.g. , Rockhold et al. 1990; Routson and 
Johnson 1990). These direct measurements are discussed in Section 3.5.2.2 under the 
heading of natural groundwater recharge. 

An alternative to direct measurement of unsaturated hydraulic conductivity is to use 
theoretical methods which predict the conductivity from measured soil moisture retention data 
(Van Genuchten 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-Wl5-16, 299-W15-2, 
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 {*,9TTnlHx':::~t:::wrn igg,;j. For each of these samples 
saturated hydraulic conductivity was measureci'"fri .. ffie ··fahoraioiy :·· Van Genuchten's computer 
program RETC was then used to develop wetting and drying curves for the Hanford , early 
"Palouse," 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 3-38. 
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The unsaturated hydraulic conductivities may vary by orders of magnitude with varying 
moisture contents and among differing lithologies with significantly different soil textures and 
hydraulic conductivities. Therefore, choosing a moisture retention curve should be made 
according to the particle size analyses of the samples and the relative density of the material. 

Once the relationship between unsaturated hydraulic conductivity and moisture content 
is known for a particular lithologic unit, travel time can also be estimated for a steady-state 
flux passing through each layer by assuming a unit hydraulic gradient. Under the unit 
gradient condition, only the force of gravity is acting on water and all other forces are 
considered negligible. These assumptions may be met for flows due to natural recharge 
since moisture differences become smoothed out after sufficient time. Travel time for each 
lithologic unit of a set thickness and calculated for any given recharge rate and the total 
travel time is equivalent to the sum of the travel times for each individual lithologic unit. To 
calculate the travel time for any particular site the detailed layering of the lithologic units 
should be considered. For sites with artificial recharge (e.g., cribs and trenches) more 
complicated analyses would be required to account for the effects of saturation. 

Several other investigators have measured vadose zone soil hydraulic conductivities and 
moisture retention characteristics at the Hanford Site both in situ (i.e., in lysimeters) and in 
specially prepared laboratory test columns. Table 3-2 summarizes data identified for this 
study by stratigraphic unit. Rockhold et al. (1988) presents a number of moisture retention 
characteristic curves and plots of hydraulic conductivity versus moisture content for various 
Hanford 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 el al. (1989) used the UNSAT-H one-dimensional finite
difference unsaturated zone water flow computer code to predict the precipitation infiltration 
for several different soil horizon combinations and characteristics. The researchers used 
statistically generated precipitation values which were based on actual daily precipitation 
values recorded at the Hanford Site between 1947 and 1989 to simulate precipitation 
infiltration from January 1947 to December 2020. The same authors also used the 
PORFLO-3 computer code to simulate 106Ru and 137Cs movement through the unsaturated 
zone. 
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1 Smoot et al. (1989) concluded that 68 to 86% of the annual precipitation infiltrated into 
2 a gravel-capped soil column while less than 1 % of the annual precipitation infiltrated into a 
3 silt loam-capped soil column. For the gravel-capped soil column, the simulations showed the 
4 106Ru plume approaching the water table after 10 years of simulated precipitation infiltration. 
5 The simulated 137Cs plume migrated a substantially shorter distance due to greater adsorption 
6 on soil particles. In both cases, the simulated plume migration scenarios are considered to be 
7 conservative due to the relatively soil absorption coefficients used. 
8 
9 Graham et al. (1981) estimated that historical artificial recharge from liquid waste 

10 disposal in the 200 (Separations) Areas exceeded all natural recharge by a factor of ten. In 
11 the absence of ongoing artificial recharge, i.e ., liquid waste disposal to the soil column, 
12 natural recharge could potentially be a driving force for mobilizing contaminants in the 

· --13 subsurface. Natural sources of recharge to the vadose zone and the underlying water table 
14 aquifer are discussed in Section 3.5.2.2. Additional discussion of the potential for natural 
15 and artificial recharge to mobilize subsurface contaminants is presented in Section 4.2. 

_ 16 
17 Another facet of moisture migration in the vadose zone is moisture retention above the 
18 water table. Largely due to capillary forces , some portion of the moisture percolating down 
19 from the ground surface to the unconfined aquifer will be held against gravity in soil pore 
20 space. Finer-grained soils retain more water (against the force of gravity) on a volumetric 
21 basis than coarse-grained soils (Hillel 1971). Because unsaturated hydraulic conductivity 
22 increases with increasing moisture content, finer-grained soils may be more permeable than 
23 coarse-grained soils at the same water content. Also, because the moisture retention curve 
24 for coarse-grained soils is generally quite steep (Smoot et al. 1989), the permeability contrast 

- 25 between fine-grained and coarse-grained soils at the same water content can be substantial. 
i6 The occurrence of interbedded fine-grained and coarse-grained soils may result in the 
27 formation of "capillary barriers" and can in turn lead to the formation of perched water 
28 zones. General conditions leading to the formation of perched water zones at the Hanford 
29 Site are discussed in Section 3.5.2.1.2 . Potential perched water zones in the U Plant 
30 Aggregate Area are discussed in Section 3.5.3.1.2. 
31 
32 3.5.2.1.2 Perched Water Zones. Moisture moving downward through the vadose 
33 zone may accumulate on top of highly cemented horizons and may accumulate above the 
34 contact between a fine-grained horizon and an underlying coarse-grained horizon as a result 
35 of the "capillary barrier" effect. If sufficient moisture accumulates, the soil pore space in 
36 these perching zones may become saturated. In this case, the capillary pressure within the 
37 horizon may locally exceed atmospheric pressure, i.e. , a water tftble B.fflffi.tlU:conditiol1$ may 
38 develop. Additional input of downward percolating moisture to this horizon ... "rnay lead to a 
39 hydraulic head buildup above the top of the horizon. Consequently, a monitoring well 
40 screened within or above this horizon would be observed to contain free water. 
41 
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The lateral extent and composition of the Plio-Pleistocene and early "Palouse" soil units 
may provide conditions amenable to the formation of perched water zones in the vadose zone 
above the unconfined aquifer. The calcrete facies of the Plio-Pleistocene unit, consisting of 
calcium-carbonate-cemented silt, sand, and gravel, is a potential perching horizon due to its 
likely low hydraulic conductivity. However, the Plio-Pleistocene unit is typically fractured 
and may have erosional scours in some areas, potentially allowing deeper infiltration of 
groundwater, a factor which may limit the lateral extent of accumulated perched 
groundwater. The early "Palouse" soil horizon, consisting of compact, loess-like silt and 
minor fine-grained sand, is also a likely candidate for accumulating moisture percolating 
downward through the sand and gravel-dominated Hanford formation. 

3.5.2.1.3 Unconfined 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 East Area the upper 
aquifer occurs in the Ringold Formation and Hanford formation. The depth to groundwater 
in the upper aquifer underlying the 200 Areas ranges from approximately 60 m (197 ft) 
beneath the former U Pond in 200 West Area to approximately 105 m (340 ft) west of the 
200 East Area. The saturated thickness of the unconfined aquifer ranges from approximately 
67 to 112 m (220 to 368 ft) in the 200 West Area and approximately 61 m (200 ft) in the 
southern 200 East Area to nearly absent in the northeastern 200 East Area where the aquifer 
thins out and terminates against the basalt located above the water table in that area. 

The upper part of the uppermost aquifer in the 200 West Area consists of generally 
unconfined groue:dwatef liii-g\;~\l:lwithin the Ringold unit E. The lower part of the 
uppermost aquifer consists· of.confuiecffo ·1.··semi-confined groue:dwfttef 1g+:- ::~ 
within the gravelly sediments of Ringold unit A. The Ringold unit A is .. generafiy .. confmed 
by fine-grained sediments of the lower mud sequence. The thickness of this confined zone 
ranges from greater than 38 m (125 ft) in the southeastern portion of the 200 West Area to 
nearly absent where it pinches out just north of the northern 200 West Area boundary. The 
lower mud sequence confining zone overlying unit A is up to 30 m (100 ft) thick below the 
south-central section of the 200 West Area before pinching out in the northeastern comer of 
the 200 West Area. Where it is absent, the Ringold units A and E combine to form a single 
thick unconfined aquifer. 

Due to its importance with respect to contaminant transport, the unconfined aquifer is 
generally the most characterized hydrologic unit beneath the Hanford Site. A number of 
observation wells have been installed and monitored in the unconfined aquifer. Additionally, 
in situ aquifer tests have been conducted in a number of the unconfined aquifer monitoring 
wells. Results of these in situ tests vary greatly depending on the following: 
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• Horizontal position/location between areas across the Hanford Site and even 
smaller areas (such as across portions of the 200 Areas) 

• Depth, even within a single hydrostratigraphic unit 

• Analytical methods for estimating hydraulic conductivity. 

Details regarding this aquifer system can be found in the 200 West Groundwater 

~tiriilti111iltlmiBt1::11m1{1111ttAAMsR). 
3.5.2.2 Natural Groundwater Recharge. Sources of natural recharge to groundwater at 
the Hanford Site include precipitation infiltration, runoff from higher bordering elevations 
and subsequent infiltration within the Hanford Site boundaries, water infiltrating from small 
ephemeral streams, and river water infiltrating along influent reaches of the Yakima and 
Columbia Rivers (Graham et al. 1981). The principal source of natural recharge is believed 
to be precipitation and runoff infiltration along the periphery of the Pasco Basin. Small 
streams such as Cold Creek and Dry Creek, west of the 200 West Area, also lose water to 
the ground as they spread out on the valley plain. Considerable debate exists as to whether 
any recharge to groundwater occurs from precipitation falling on broad areas of the 200 
Areas Plateau. 

Natural precipitation infiltration at or near waste management units or unplanned 
releases may provide a driving force for the mobilization of contaminants previously 
introduced to surface or subsurface soils. For this reason, determination of precipitation 
recharge rates at the Hanford Site has been the focus of many previous investigations. 
Previous field programs have been designed to assess precipitation, infiltration, water storage 
changes, and evaporation to evaluate the natural water balance during the recharge process. 
Precipitation recharge values ranging from Oto 10 cm/yr (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 the following: 

• 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 
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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 3-39. Additional data and 
information about possible models for unsaturated flow may be found in Brownell 
et al. (1975), and Rockhold et al. (1990). 

Moisture contents have been obtained from a number of core-barrel samples in 
the 200 Areas (East and West) and varied from 1 to 18 % , with most in the range 
of 2 to 6% (Last et al. 1989). The data appear to indicate zones of increased 
moisture content that could be interpreted as signs of moisture transport. None 
of the boreholes that this study used (for moisture content or other parameters) 
were located in the vicinity of the U Plant Aggregate Area. 

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. 

An assessment of precipitation recharge involving the redistribution of mes in 
vadose zone soil also reported by Routson and Johnson ( 1990). In this study, 
split-spoon soil samples were collected beneath a solid waste burial trench in the 
T Plant Aggregate Area. The trench, apparently located just south and west of 
the 218-W-3AE Burial Ground, received soil containing mes from an unspecified 
spill. Cesium-137 was not detected below the bottom of the burial trench. 
However, increased mes activity was observed above the top of the waste fill 
which Routson and Johnson concluded indicated that net negative recharge (loss 
of soil moisture to evapotranspiration) had occurred during the 10-year burial 
period. 

Sparse Russian thistle was observed at the burial trench area in 1980. Rockhold 
et al. (1990) noted that mes 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. 
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• A weighing lysimeter study reported by Rockhold et al. (1990) which was 
conducted at a grassy plot approximately 5 km (3 mi) northwest of the 300 
Areas. The grass test site was located in a broad, shallow topographic depression 
approximately 900 m (2 ,950 ft) wide, several hundred meters long, trending 
southwest. The area is covered with annual grasses (cheatgrass and bluegrass) . 
The upper 3.5 m 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/sec. 
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 disc ssed by Rockhold et al. (1990) which was 
conducted at the 622 Area Lysimeter Site, approximately 0.5 km (0.3 mi) east of 
the 200 West Area. Approximately 4 cm (1.6 in.) of downward moisture 
movement was observed in two gravel-covered lysimeters during 1988 and 1989. 
This represented approximately 25 % of the total precipitation recorded in the area 
during the study period. The authors concluded that gravel placed on the soil 
surface reduces evaporation and facilitates precipitation infiltration. 

The drainage (downward moisture movement) observed in these studies may represent 
potential recharge to deeper vadose zone soils and/or the underlying water table. 

3.5.2.3 Greundwater Flow. Groundwe.tef flow in the uncoR:fmed &(ttlifef befteftth the 200 
West Area is genefft.lly k>wftfd the north ft:ftd east, away from the groundwe.tef mound 
obse£¥ed in the northern pftft of the U PlMt Aggregate Area. Groundwatef ekwations iR 
June 1990 fof the ueconfmed &(ttlifef ill the 200 Afeas are sh0Yt1n oa Figure 3 40 (Kasza et 
al. 1990). Gmhftftl et al. (1981) calculated homontftl liydmul:ie gfftdients for the 200 West 
Area of 0.004 k> 0.015 fof data collected in Deeembef 1979. Gmhftffl et al. (1981) estimated 
that vertical hydmulic gmdients ill the uncoR:fl:ftCd &(ttlifef e:Kceed 10 % in some 8:refl:S of the 
HBcoftfmed &(ttlifef. 
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Natural groundwater inflow to the unconfined aquifer primarily occurs along the 
western boundary of the Hanford Site. Currently, man-made recharge occurs in several 
active waste management units (e.g., the 216-U-14 Ditch, 216-U-17 Crib, and the 216-Z-20 
Crib) located within the U Plant Aggregate Areas in the 200 West Area. Historically, much 
greater recharge occurred from a number of waste management units in the 200 Areas. 
Man-made recharge probably substantially exceeds natural precipitation recharge in these 
areas. The unconfined aquifer ultimately discharges to the Columbia River, either near the 
100 Areas, north of the 200 Areas through Gable Gap, or between the 100 Areas and the 300 
Area, east of the 200 Areas. The precise path is strongly dependent on the hydrologic 
conditions in the 200 East Area (Delaney et al. 1991). If recharge in the 200 East Area is 
large, more of the recharge from the 200 West Area is diverted north through Gable Gap 
toward the 100 Areas. Generally, however, the easterly route appears to be more likely for 
recharge from the 200 West Area. 

3.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 West Area was on the order of 0.001 
(Delaney et al. 1991). Prior to disposing liquid waste to the soil column in the Separations 
Areas, groundwater elevations in the 200 West Area may have been as much as 20 m (65 ft) 
lower in 1944 than at present. As seen in Figure 3-40, a distinct groundwater mound is still 
apparent beneath the 200 West Area. The horizontal hydraulic gradient is expected to 
increase ll;• l ll\and shift to the east as the mound continues to dissipate. 

3.S.3 U Plant Aggregate Area Hydrogeology 

This section presents additional hydrogeologic information identified with specific 
application to the U Plant Aggregate Area. 
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1 3.5.3.1 Hydrostratigraphy. As shown on Figure 3-41 , the hydrostratigraphic units of 
2 concern beneath the U Plant Aggregate Area are (1) the Rattlesnake Ridge interbed, (2) the 
3 Elephant Mountain Basalt ml4.ember, (3) the Ringold Formation units A and E, (4) the Plio-
4 Pleistocene unit and early "Palouse" soil, and (5) the Hanford formation. The hydrogeologic 
5 designations for the U Plant Aggregate Area were determined by examination of borehole 
6 logs from Lindsey et al. (1991) and Chamness et al. (1991) and integration of these data with 
7 stratigraphic correlations from existing reports. For the purposes of the U Plant AAMSR, 
8 this discussion will be limited to the vadose zone and possible perching horizons with the 
9 vadose zone underlying the aggregate area. Additional information on the aquifer systems in 

10 contained in the 200 West Groundwater AAMSR. 
11 
12 3.5.3.1.1 Vadose Zone. The vadose zone beneath the U Plant Aggregate Area ranges 

- 13 in thickness from about 67 m (220 ft) along the western part of the central aggregate area 
,. 14 boundary to 57 m (194 ft) in the vicinity of the former U Pond based on December 1990 

15 groundwater elevation data (Kasza et al. 1~0). The observed variation in vadose zone 
6 thickness is the result of variable surface topography and the variable elevation of the water 

-17 table in the underlying unconfined aquifer. The area of least saturated thickness generally 
18 lies above a groundwater mound identified in the unconfined aquifer south and east of the U 

~ i9 Plant building complex (Figure 3-40). As discussed in Section 3.5.2.4, the mound 
20 apparently originated from historic discharges to the U Pond. 
21 
22 A report regarding the installation of Monitoring Wells 299-W22-40, 299-W22-41 , 

• 23 299-W22-42, and 299-W22-43, adjacent to the 216-U-12 Crib (Goodwin 1990) and at the 
24 southeastern border of the U Plant Aggregate Area, provides data which may be applicable to 
25 the vadose zone soils in the Area. The analysis indicates that moisture contents of between 
26 less than 1 % and up to 24 % are typically found in these borings and may be typical of the 
27 area. Of the 105 samples analyzed for moisture contents, 86% of them were between 1 and 
28 10%. It should be noted, however, that this investigation is-jij j )::£Qm,iq9J.#{Ujn the vicinity of 
29 a previously active crib, and it is possible that there is some impacf"oi'·dTsposal of liquid 
30 wastes on these moisture contents. 
31 
32 Published 'ladose zoae liydmulic data specific to soil Sft:fflples or substtrfacc cxploratioRS 
33 ad'f'ftBCed in the U PlftBt Aggregate Arce. were aot fottad. Howe....er, oagomg work by the 
34 WestiRghottse Haflfom CompEtRy Bn-vironme0tfll Teclieology, Risk ftBd PerformftBce 
35 Assessmeat grottp to eYaltfflte potefttial COAtflmtftftftt tmnsport frem a proposed facility in the 
36 Low LeYel Solid Waste Bttrial Grottf1:ds tttilizes · soil samples frem Well 299 W7 9 oe the 
37 aorth side of the 218 W 5 Bttrial Greued in. the Z PIMt Aggregate Arca. The close 
38 proximity of the uR:it to the U Plaflt Aggregftte Areft ftftd the similarity in ¥ftdose zoAe 
39 properties me:kc this study applicable. !ft this study, laeomtoey mcasufed soil moisture 
40 reteAtioa curves were ttsed to esti:mftte ••·adose zoAe soil hydmulic coeductivity valttes for use 
41 in a eumerical modeling ftBalysis. The soil Sft:fflples used to prepare the moisture reteatioo 
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ettr.•es were collected from the refereBeed well. A Sttfflfflltt)' of the moistttre eoBteBt ftftd 
hydmttlie coBdttet.wity valttes follows. 

Soil HomoB 

Hamoro Foffflatioft 

Early "Palottse" Soil 

PHo Pleistoceae UA:it 

Upper Ringokl 

!.fiddle Riflgold 

Sample Depth In 
Meters 

~ 

~ 
U-;-1-

~ 

~ 

34-:-8 

~ 

49;4 

~ 

Moistttre Coateat 
Weight% 

~ 

{88 

{88 

~ 
~ 

~ 

G-:U 

~ 

~ 

Calettlated Satttrated 
Hydmttlic 

CoBdttctivity in 
cm/see 

1.2 X 10-02 

7.0 X 10-06 
1.4 X 10-04 

1.3 X 10-06 

1.6 X 10-04 

2.1 X 10-os 

1.1 X 10-03 

3.0 X 10-04 

1.9 X 10-04 

3.5.3.1.2 Perched Water Zones. The characteristics, extent and stratigraphic position 
12 of the Plio-Pleistocene and early "Palouse" soil units in the 200 West Area (see Figures 3-16, 
13 3-17, 3-18, 3-28, 3-29, 3-30, and 3-31) provide conditions for collection and possible 
f 4 movement of vadose zone recharge water above the unit. The high cementation, laterally 
5 continuous nature and relatively gentle (1.5°) dip to the southwest of the Plio-Pleistocene unit 

16 indicate the possibility of perched water zones . 
• f.7 

8 One perched zone appears to exist under the 216-U-1 and 216-U-2 Cribs area and 
19 extends at least as far as the 216-U-16 Crib because of the cause and effect connection of the 
20 disposal in 216-U-16 mobilizing the previously disposed contaminants below 216-U-l and 
21 216-U-2 Cribs. No wells appear to screen this zone in this portion of the site however. 
22 
23 Another area of known perched water is below the active portion of the 216-U-14 
24 Ditch approximately 150 m (500 ft) southeast of the 241-U Tank Farm. Wells 299-W19-91, 
25 299-Wl9-92, and 299-W19-93 are screened in the same stratigraphic position at depth of 
26 about 30 to 36 m (100 to 120 ft) below ground surface (bottom of screened interval elevation 
27 around 169 m (555 ft) above mean sea level). This elevation is about 3 m (10 ft) above the 
28 top of the early "Palouse" soil, based on the contours shown in Figures 3-25 and 3-31, and, 
29 thus, is located in the Hanford formation. Water levels in these wells were measured in 
30 December 1989 through September 1990 with the result that Wells 299-W19-91 and -92 had 
31 an average water level of 172 m (563 ft) above sea level and Well 299-W19-93 (the most 
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southerly of the three) had a level of about 176 m (576 ft) , some 4 m (13 ft) higher. The 
water levels measured in these wells are probably indicative of perched water zones in the 
early "Palouse" soil above impermeable caliche layers in the Plio-Pleistocene unit. 

Apparently the calcareous cementation in the Plio-Pleistocene unit greatly reduces the 
permeability. The downward movement of water is thereby inhibited and perched water 
zones may locally form. 

Another instance of perched water occurs in Well 299-Wl8-29. This well is located on 
the west edge of the U Plant Aggregate Area, approximately 150 m (500 ft) west of the 241-
U Tank Farm. The well is screened between 169 m (555 ft) and 164 m (539 ft) above sea 
level, intersecting the Plio-Pleistocene unit. Water has been reported in this well, however a 
current water level is not available. The presence of water in this zone may be due to waste 
disposal practices at the !J,§,fZ-20 Crib. 

There are liquid disposal sites within or in the vicinity of the U Plant Aggregate Area 
where perched water has not been found . These include the following: 

• An area between the two areas of perched water beneath the 216-U-14 Ditch and 
the 216-U-1 and 216-U-2 Cribs where Well 299-W19-22 was completed to a 
bottom of screen elevation of about 168 m (550 ft) above sea level in the vadose 
zone without finding water. 

• The vicinity of the IJ(BZ-20 Crib outside of the operable unit to the west of the 
216- U-14 Ditch in 'iiie .areas of Wells 299-Wl8-17, -18, -19, and -20 but not 
299-W-18-29. 

• In the vicinity of the 216-U-17 Crib at the eastern end of the operable unit. 

These disposal sites may be underlain by areas in which the caliche layer is absent. As 
described in Section 3.4.3.3 the caliche layer is not laterally continuous and its thickness is 
quite variable. 

The evidence for the absence of perched water at these liquid disposal sites is presently 
anecdotal. Information about hydraulic properties of the perched water zones is very limited 
and will vary depending upon the stratigraphic position of the perched zone. 

Goodwin (1990) presents the results of slug tests in four wells installed at the 216-U-12 
Crib in 1990, although review of the screen depths and well logs indicates that these wells 
may be screened in a small section of the upper Ringold which is likely to be different (and 
lower in conductivity) than the main aquifer in the middle Ringold. 
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1 3.5.3.2 Natural Groundwater Recharge. As discussed in Section 3.3.3, no natural surface 
2 water bodies exist within the U Plant Aggregate Area. Therefore, the potential for natural 
3 groundwater recharge within the U Plant Aggregate Area is limited to precipitation 
4 infiltration. No precipitation infiltration data were identified with specific reference to the U 
5 Plant Aggregate Area. However, the amount of precipitation infiltration is likely comparable 
6 to the range of values identified for various Hanford test sites , i.e. , 0 to 10 cm/yr. 
7 
8 As suggested in Section 3.5.2.2 , precipitation infiltration rates probably vary with 
9 respect to location within the U Plant Aggregate Area. Higher infiltration rates are expected 

10 in unvegetated areas or areas with shallow rooting plants~:. Highef infiUmtioe. mt.es S:£e also 
11 ~~13.~t~ .. ~ ~s with gravelly soils exposed at the surface~:::: ffll:::m :~ ::i[lfifflii:ffl~ 
12 -1.-.1:::11::111-
1,g 
14 3.5.3.3 Groundwater Flow Beneath the U Plant Aggregate Area. Within the U Plant 
15 Aggregate Area, groundwater flow is generally toward the east, based on December 1990 

- 16 Hanford wells groundwater elevation data (Kasza et al. 1990) (Figure 3-40). Flow is 
.J 7 generally away from the groundwater mound located below the former U Pond in the 
18 southern part of the aggregate area. A review of groundwater maps of the unconfined 
9 aquifer (Kasza et al. 1990) indicates relatively steep decreases in groundwater elevations 

directly east of the mound and more gradual elevation decreases to the west. Flow in the 
northern and eastern sections of the aggregate area is generally easterly with gradual 

22 elevation decreases. 
3 

24 3.5.3.4 Historical Effects of Operations. The early period of monitoring (1958 to 1967) 
25 was characterized as a period of rising water tables. This effect can be attributed to the 
2p operations of both U Plant (1952 to 1958) and the Reduction and Oxidation (REDOX) Plant 
27 (1951 to 1967), which contributed recharge through sizable discharges to the cribs in the 

• 8 area. After the shutdown of the REDOX Plant in 1967, water levels dropped several feet , 
29 through 1973. The return Fise--to a plateau at these earlier i\i&:)evels started in about 1974 
30 that must be attributable to Y-2llfllt tU:iPond discharges, although the major contributor to 
31 this facility, the 200 West Evaporator;·· did not go online until 1975. The shutdown of the 
32 200 West Evaporator in about 1980 had only a minor effect on groundwater tables, but the 
33 subsequent decommissioning of ~ ~~I~l'.f lff:!Pond in 1984 began a steady decline in water 
34 levels that has continued through the period of record and is anticipated to continue for the 
35 foreseeable future until natural groundwater levels (without any effeet of l!IU~:!recharge 
36 on the Hanford Site) are eventually reached. ···· · ··· ····.· ----

37 
38 
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1 3.6 ENVIRONMENTAL RESOURCES 
2 
3 The Hanford Site is characterized as a cool desert or a shrub-steppe and supports a 
4 biological community typical of this environment. 
5 
6 
7 3.6.1 Flora and Fauna 
8 
9 The 200 Areal. Plateau is represented by a number of plant, mammal, bird, reptile, 

10 amphibian, and insect species as discussed below. 
11 
12 3.6.1.1 Vegetation of the 200 Areai Plateau. The vegetation of the 200 Areai Plateau is 

· 1 3 characterized by native shrub steppe interspersed with large areas of disturbed ground with a 
14 dominant annual grass component. The native stands are classified as an Anemisia 
15 tridentata/ Poa sandbergii - Bromus tectorum community (Rogers and Rickard 1977) meaning 
6 that the dominant shrub is Bbig 8$.agebrush (Anemisia tridentata) and the understory is 

17 dominated by the native San<lberg;s B§.1uegrass (Poa sandbergil) and the introduced annual 
18 cheatgrass (Bromus tectorum). Other ·shrubs that are typically present include gray 
19 • rabbitbrush (Chrysothamnus nauseosus) , green rabbitbrush (C. viscidiflorus), spiny hopsage 
20 (Grayia spinosa), and occasionally antelope bitterbrush (Purshia tridentata). Other native 
21 bunchgrasses that are typically present include bottlebrush squirreltail (Sitanion hystrix), 
22 Indian ricegrass ( Oryzopsis hymenoides) , needle-and-thread (Stipa e0mmafflfB:miilll) , and 
23 prairie junegrass (Koeleria cristata). Common and important herbaceous species include 
24 turpentine cymopteris (Cymopteris terebinthinus), globemallow (Sphaeraica munroana) , 
25 balsamroot (Balsamorhiza. careyana), several milk):vetch species (Astragalus caricinus, A. 
26 sclerocarpus, A. succumbens), long-leaf phlox (Phlox longifolia), the common yarrow 
27 (Achillea millifolium), pale evening-primrose (Oenothera pallida), thread-leaf phacelia 
28 (Phacelia linearis) , and several daisy/fleabane species (Erigeron poliospermus, E. Filifolius, 
29 and E. pumilus) . In all, well over 100 plant species have been documented to occur in native 
30 stands on the 200 Areaj JJJlateau. 
31 
32 Disturbed communities on the 200 Areai, Plateau are primarily the result of either 
33 mechanical disturbance or range fires . Mechanical disturbance, including construction 
34 activities, soil borrow areas, road clearings, and fire breaks, results in drastic changes to the 
35 plant community. This type of disturbance usually entails a complete loss of soil structure 
36 and total disruption of nutrient cycling. The principle colonizers of mechanically disturbed 
37 areas are the annual weeds Russian thistle (Salsola kall) , Jim Hill mustard (Sisymbrium 
38 altissimum) , and bur-ragweed (Ambrosia acanthicarpa) . If no further disturbance occurs, the 
39 areas will eventually become dominated by cheatgrass. All of these annual weeds are 
40 occasionally found in native stands, but only at relatively low frequencies. 
41 
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1 Range fires also have dramatic effects on the overall ecosystem, the most obvious being 
2 the complete removal of sagebrush from the community, and the rapid increase in cheatgrass 
3 coverage. Unlike the native grasses, the other important shrubs, and many of the perennial 
4 herbaceous species, sagebrush is unable to resprout from rootstocks after being burned. 
5 Therefore, there is no dominant shrub component in burned areas until sagebrush is able to 
6 become re-established from seed. Burning also opens the community to the invasion by 
7 cheatgrass which is capable of quickly utilizing the nutrients that are released through 
8 burning. The extensive cover of cheatgrass may then prevent the re-establishment of many 
9 of the native species, including sagebrush. The species richness in formerly burned areas is 

10 usually much lower than in native stands, often consisting of only cheatgrass, Sandberg' s 
11 bluegrass, Russian thistle, and Jim Hill mustard, with very few other species. 
12 
13 The vegetation in and around the ponds and ditches on the 200 Area§ Plateau is 
14 significantly different from that of the surrounding dryland areas. Several tree species are 

· 15 present, especially cottonwood (Populus trichocarpa) and willows (Salix spp.). A number of 
16 wetland species area also present including several sedges (Cara spp.), bulrushes (Scirpus 
17 spp.), cattails (Typha Iatifolia and T. angustifolia) , and pond-weeds (Potamogeton spp.). 
18 
19 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 its 

22 natural habitat. These categories are: Endangered, which is a "vascular plant taxon in 
23 danger of becoming extinct or extiipated in Washington within the near future if factors 
24 contributing to its decline continue. Populations of these taxa are at critically low levels or 
25 their habitats have been degraded or depleted to a significant degree"; Threatened, which is a 
26 "vascular plant taxon likely to become endangered within the near future in Washington if 
27 factors contributing to its population decline or habitat degradation or loss continue"; and 
28 Sensitive , which is a taxon that is "vulnerable or declining, and could become endangered or 
29 threatened in the state without active management or removal of threats" (definitions taken 
30 from Washington Depftftmeftt of.Natural 11!11.f:iii!ml!!.:iReseurees 1990). Of concern to 
31 the Hanford Site, there are two Endangered tii.xa, two threatened taxa, and at least eleven 
32 Sensitive taxa; these are listed in Table 3-3. All four of the Threatened and Endangered taxa 
33 are presently candidates for the Federal Endangered Species List. 
34 
35 Of the two Endangered taxa, persistantsepal yellowcress is well documented along the 
36 banks of the Columbia River throughout the 100 Areas, it is unlikely to occur in the 200 
37 Areas. The northern wormwood (ll~millli:Btullrli::::g rn11im~ is known in the state 
38 of Washington by only two populations, one across from The Dalles, Oregon, and the other 
39 near Beverly, Washington, just north of the Hanford Site. This taxon has not been found on 
40 the Hanford Site, but would probably occur only on rocky areas immediately adjacent to the 
41 Columbia River if it were present. Neither of the Threatened taxa listed in Table 3~i have 
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been observed on the Hanford Site. The Columbia milk{vetch r.-if:tr4§.ell:Iiel~-j 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 Areal Plateau. Hoover's desert 
parsley :E• rlmimril• J 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 f~~W#.flf.q), shining flatsedge 
t<l~ii:::llY&lt, southern mudwort ~-l,it1::a?tlw.J:J:fuia·Ja1~pimpe~e_l -
lflligiiJllfggJ are all known to occur in the 100 Areas, especially near the :Jm:::B-C Area, in 
or-·nw iiie· "c~olumbia River. Some of these species could be present in or· near ponds and 
d't h . th 200 Area Th fi fl red llin . ·(:1::>,t.f'\ r.fr''''':'''''V':='°"'''''''''='•:'::::::;:;:•1.1:•·•:•···:;::;:;:;:;:;:;.;;::: :=:,:-:;:::,:-:::,:;:;:::jf':':':,::::;:•::;;·=:=:,:=:=·1=:··: 

1 c es m e s. e ew- owe co s1a · ~t1.,unsu1:,:snn:rs -·. o.raa·•V.ar ':::uruci.ae , 
:.:=:::::::::::::=:::;:;::::::::::::~::;:;";;:;:;::::::::~ \:\: ... •,•======::::::::::::;:::::::: •• ::::::::;:;:::=:~;:;:;:;,;.;:;.;:;.;.;.;:;.;:;.;:;.;,:,:-:-.· .. ;:: 

may also occur in these habitats. The gray cryptantha :(~ilntlm:::a?f.i!i'iU occurs on 
open dunes throughout the Hanford Site. Piper's daisy !rilf.ilntlilll!I! is fairly 
common on Umptanum Ridge and Rattlesnake Ridge, but has also been documented in the 
vicinity of B;•,{Jond, the A-24 Crib, and 100-H Area. Bristly cryptantha tl&.i.nii,ffil 
1.1'#:D!I!, dwarf evening-primrose '(~l?:!?ffifq)lli/.-J have been founcfai"iiie .. south end 
of the White Bluffs, approximately 3.2 km (2 mi) upstream from the 300 Area. The Palouse 
milk vetch (4i:B4-l.l::ml4f.J and coyote tobacco fllidllilt-J a.re not as well 
documented but are known to inhabit dry sandy areas such as the 200 Area!, Plateau. 

In addition to the three classifications for species of concern listed above, the Natural 
Heritage Program also maintains a "Monitor" list, which is divided into three groups. Group 
1 consists of taxa in need of further field work before a formal status can be assigned. The 
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. thompsonil) is of concern to Hanford operations. 
However, the representatives of this species in the state of Washington are now believed to 
all be variety franklinii which is not considered particularly rare. Group 3 of the Monitor 
list includes taxa that are either more abundant or less threatened than previously believed. 
There are approximately 15 taxa on the Hanford Site that are included on this list. 

3.6.1.3 Fauna of the 200 Areal Plateau. The mammals, birds, reptiles, amphibians 
inhabiting the 200 Areaj Plateau ·are discussed below. 

3.6.1.3.1 Mammals. The largest mammal occurring on the 200 Area§ Plateau is the 
mule deer (Odocoileus hemionus). Although mule deer are much more common to riparian 
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1 sites along the Columbia River they are frequently observed foraging throughout the 200 
2 Areas. Elk ( Cervus elaphus) also occur at Hanford but they have only been observed at the 
3 Arid Lands Ecology Reserve. Other mammal species common to the 200 Areas include 
4 badgers (Taxidea taxus), coyotes (Canis latrans), blacktail jackrabbits (Lepus califomicus), 
5 Townsend ground squirrels (Spennophilus townsendii), Great Basin pocket mice 
6 (Perognathus parvus), pocket gophers (Thomomys talpoides), and deer mice (Peromyscus 
7 maniculatus). Badgers are known for their digging capability and have been implicated 
8 several times for encroaching into inactive burial grounds throughout the 200 Areas. The 
9 majority of the badger excavations in the 200 Areas are a result of badgers searching for 

10 prey (mice and ground squirrels). Coyotes are the principal predators, consuming such prey 
11 as rodents, insects, rabbits, birds, snakes and lizards. The Great Basin pocket mouse is the 
12 most abundant small mammal, which thrives in sandy soils and lives entirely on seeds from 
3 native and revegetated plant species. Townsend ground squirrels are not abundant in the 200 

14 Areas but they have been seen at several different sites. 
5 

16 Other small mammals that occur in low numbers include the western harvest mouse 
17 (Reithrodontomys megalotis) and the grasshopper mouse (Onychomys leucogaster). Mammals 
18 associated more closely with buildings and facilities include Nuttall' s cottontails (Sylvi/agus 
19 nuttallii), house mice (Mus musculus), Norway rats (Rattus norvegicus), and some bat 

species. Bats probably play a minor role in the 200 Area1s.f ecosystem but no documentation 
is available on bat populations at Hanford. Mammals such as skunks (Mephitis mephitis), 

22 raccoons (Procyon lotor), weasels (Muste/a spp.) , porcupines (Erethizon dorsatum), and 
23 bobcats (Lynx rufus) have only been observed on very few occassions. 
24 
5 3.6.1.3.2 Birds. Over 235 species of birds have been documented to occur at the 

26 Hanford Site (Landeen et al. 199{),f). At least 100 of these species have been observed in the 
27 200 Areas. The most common pas.serine birds include starlings (Stumus vulgaris), homed 
28 larks (Ennophi/a alpestris), meadowlarks (Stumel/a neglecta), western kingbirds (Tyranus 
29 ~nicalis), rock doves (Columba livia), barn swallows (Hirundo rustica), cliff swallows 
30 (Hirundo pyrrhonota), black-billed magpies (Pica pica) and ravens (Corvus corax). Common 
31 raptors include the northern harrier (Circus cyaneus), American kestrel (Falco sparvarius), 
32 and red tailed hawk (Buteo jamaicensis). Swainson's hawks (Buteo swainsonl) sometimes 
33 nest in the trees located at some of the army bunker sites that were used in the 1940' s. 
34 Golden eagles (Aquila chrysaetos) are observed infrequently. Burrowing owls (Athene 
35 cunicularia) nest at several locations throughout the 200 Areas. The most common upland 
36 game birds found in the 200 Areas are California quail (Callipep/a califomica) and Chukar 
37 partridge (Alectoris chukar), however, ring-necked pheasants (Phasianus colchicus) and gray 
38 partridge (PertiiJ.i perdix) may be found in limited numbers. The only native game bird 
39 common to the 200 Area$. Plateau is the mourning dove (Zenaida macrdfp-a) which migrates 
40 south each fall. Other species of note which nest in undisturbed sagebrush habitats in the 
41 200 Areas include sage sparrows (Amphispiza, belll), and loggerhead shrikes (Lanius 
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1 ludovicianus). Long-billed curlews (Numenius americanus) also use the sagebrush areas and 
2 revegetated burial grounds for nesting and foraging. 
3 
4 Waterf ow 1 and aquatic birds inhabit B Poed ii:mma:::eilUand other areas where there 
5 is running or standing water. However many of these·area·s ···s·~a1 as ®l.itA-29 Ditch are 
6 becoming more scarce due to stabilization and remedial action cleanup.'activities. Aquatic 
7 birds and waterfowl common to B Peed 2J:j:;:Jl43:!P&.id::on a seasonal basis include Canada 
8 geese (Branta canadensis), American c~i'Tfi'Jil~d.:7///l;ricana), mallard (Anas platyrhynchos) , 
9 ruddy duck (Oxyurajamaicensis), redhead (Aythya americana), bufflehead (Bucephala 

10 albeola) and great blue heron (Ardea herodius). 
11 
12 3.6.1.3.3 Reptiles and Amphibians. Common reptiles include gopher snakes 
13 (Pituophis melanoleucus) and sideblotched lizards (Uta stansburiana). Other reptiles and 
14 amphibians which are infrequently observed include sagebrush lizards (Sceloporus graciosus) , 
15 horned toads (Phryosoma douglassif.), western spadefoot toads (Scaphiopus intermontana) , 
16 yellow-bellied racer (Coluber constrictor), Pacific rattlesnake (Crotalus viridis), and striped 
17 whipsnake (Masticophis taeniatus). Both lizards and snakes are prey items of mammalian and 
18 avian predators. 
19 
20 3.6.1.3.4 Insects. There are hundreds of insect species which inhabit the 200 Areas. 
21 Two of the most common groups of insects include several species of darkling beetles and 
22 grasshoppers. Harvester ants are also common and have been implicated in the uptake of 
23 radionuclides from some of the burial grounds in UieJ200 East:!:~. Harvester ants hft'le the 
24 ability to ~g:::excavate and bring up material from· as' far down ·· a:;;· ··4. 6 to 6 .1 $, :::m :::tHm ( 15 to 
25 20 ft). Other major groups of insects include bees, butterflies and scarab beeties·:····1nsects 
26 impact the surrounding plant community as well as serving as the prey base for many species 
27 of birds, reptiles and mammals. 
28 
29 3.6.1.4 Wildlife Species of Concern. Some animals which inhabit the Hanford Site have 
30 been given special status designations by the state and federal government. Some of these 
31 designations include state and federal threatened and endangered species, federal candidate, 
32 state monitor, state sensitive, and state candidate species. Species listed in Table 1-:ltl :iias 
33 state and\for federal threatened and endangered such as the bald eagle (Haliaeetus ······ .. ·· 
34 leucocepluzlus), peregrine falcon (Falco peregrinus), American white pelican (Pelecanus 
35 erythroryhnchos), ferruginous hawk (Buteo regalis), and sandhill crane (Grus canadensis) do 
36 not inhabit the 200 Areas. The bald eagle and American white pelican utilize the Columbia 
37 River and associated habitats for roosting and feeding. Peregrine falcons and sandhill cranes 
38 fly over the Hanford Site during migration. Ferruginous hawks nest on the Hanford Site but 
39 nesting has not been documented for this species on the 200 ~j Plateau. Other species 
40 listed in Table 3-4 as state and\.'tor federal candidates and state monitor species such as 
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burrowing owls, great blue herons, prairie falcons (Falco mexicanus) , sage sparrows, and I 
loggerhead shrikes are not uncommon to the 200 Areaj Plateau. 

3.6.2 Land Use 

The U Plant Aggregate Area is the location of the U Plant and its attendant facilities 
and structures (Uranium Trioxide (UO3) Plant, 271-U Building, 222-U Laboratory, etc.). 

Past activities at U Plant and related facilities were mainly uranium extraction 
processes and the conversion of uranyl nitrate hexahydrate to UO3, at the UO3 Plant. Other 
buildings within the unit served mainly as storage or office space. Currently, the UO3 

building is on standby status and is expected to begin operations again in 1992. Waste 
management units that remain active are noted on Figure 2-1, Operational and Waste-Related 
History. 

' 18 
,,,,.19 . 

3.6.3 Water Use 
22 
23 The 216-U-14 Ditch is a man-made structure, also known as the Laundry Ditch because 
24 wastewater from laundry facilities and mask cleaning operations to the north has historically 
5 been discharged to the ditch for disposal, either by infiltration through the streambed or by 

26 conveyance to the 216-U-10 Pond to the southwest. Water from the ditch has never been 
27 used for any purpose. 

,. 28 
29 About three-fourths of the original ditch has been backfilled and the remaining open 
30 portions continue to serve only as inf'tltration facilities for water from the 207-U Retention 
31 Basin and the 284-W Powerplant. Oeeasioeally, wl{ater from a nearby fire hydrant is-bil 
32 ~ :pumped into the southern open part of the ditch to maintain a prescribed water lever;~ 
33 1:::1n11::11::!ijl:::111t1m::::1~1~:::::m:::1111::::~~~:::11~::::mi11111::m ::::- :::~:::1:::111:::1 
34 -B!Bli\~ :i!::11mim1::2~:• ::miff~wheft the 207 u Faeility is ftOt disehMging. 
35 
36 Thel'e B:fe oo domestic grouedw&tef suwly wells within the eoueds:ry of the U Plftftt 
37 Aggregate Are&. The eee:rest repofted demestie grouedw&tef wells to the southeast 
38 (geeemHy dowegmdieftt) from the site are at the Fast Flux Test Facility (400 Afea, see 
39 Table 2 2) located O'let' 32 km (20 mi) ffom the U Plftftt .A:ggreg&te Are&. 
40 

WHC(UPLANT-4)/8-4-92/02545A 

3-39 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 .~ 
14 
15 
16 3.7 HUMAN RESOURCES 
17 

DOE/RL-91-52 

Draft B 

18 The environmental conditions at the U Plant Aggregate Area must be evaluated in 
19 relationship to the surrounding population centers and other human resources. A very brief 
20 summary of demography, archaeology, historical resources, and community involvement is 
21 given below. 
22 
23 
24 3.7.1 Demography 
25 
26 There are no residences on the Hanford Site. The nearest inhabited residences are 
27 farm homes on land located 21 km (13 mi) north of the U Plant Aggregate Area. There are 
28 approximately tHljll 258,000 people living within a 80 km (50 mi) radius of the 200 Areas 
29 !)plateau. The.primacy population centers are the cities of Richland, Kennewick, and Pasco, 
30 located southeast of the Hanford Site, Prosser to the south, Sunnyside to the southwest, and 
31 Benton City to the southeast. 
32 
33 
34 3. 7 .2 Archaeology 
35 
36 An archaeologic survey has been conducted of undeveloped portions of the 200 West 
37 Area by the Hanford Cultural Resources Laboratory. Isolated artifacts and sites of interest 
38 were identified in the 200 West Area but not within the U Plant Aggregate Area. The 
39 closest site of interest is the remains of the White Bluffs Road, located approximately 1. 6 km 
40 (1 mi) northwest of the aggregate area, which was previously an Indian trail. 
41 
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The only historic site in 200 West Area is the old White Bluffs freight road which 
crosses diagonally through the 2.IE:W• !!!la~,icinity. This site is not considered to be 
eligible for the National Register: ············•·. •.·.·.· ·········· 

3.7.4 Community Involvement 

A Community Relations Plan (CRP) (Ecology et al. 1989) has been developed for the 
Hanford Site Environmental Restoration Program which includes any potentially affected 
community with respect to the U Plant AAMSR. The CRP includes a discussion on analysis 
of key community concerns and perceptions regarding the project, along with a list of all 
interested parties. 
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Figure 3-1. Topography 3.Ild Location Map for the Hanford Site. 
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Figure 3-6. Hanford Site Wind Roses , 1979 through 1982 (Stone et al . 1983) . 
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Figure 3-34. Isopach Map of the Upper Coarse-Grained Unit of the Hanford Fonnation. 
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Figure 3-35. Structure Map of the Upper Coarse-Grained Unit of the Hanford Formation. 
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June 1990. (Kasza et al. 1990) 
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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 

UnitE 
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-S 
laboratory 

Slug Tests at U-12 Crib Upper Ringold 2.4 - 13 

300 Area Hanford Formation 3,350 - 15,250 

300 Area Ringold Formation 0.58 - 3,050 

1100 Area Ringold Formation 0.09 -1.5 
Units C/B 

1100 Area Ringold Formation 2.4 X 10-4 

Overbank Deposits 0.03 

WHC(UPLANT-4)/8-4-92/02545A 
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Table 3-2. Summary of Reported Hydraulic Conductivity Values for 
Hanford Site Vadose Zone Sediments. Page 1 of 2 

Reported Hydraulic 
Conductivity Value Reported Geologic Test Area or Measurement 

or Range of Water Content Unit or Sampling Method or Basis 
Values in cm/s Volume Percent Sediment Type Location for Reported Value 

6.7 X 10-? 10 Sand 200 Area Lysimeter Soil 
Experiments 

1.7 X 10-8 7 

1.7 X 10-9 5.5 

1. 7 X 10-IO 5 

1.3 X 10-Il 4.3 

2.6 X 10-3 31 Sandy soil reported Unsaturated 
as "typical or many column studies. 

5. 7 x 10-4 (sat) 56 
surface materials at 
the Hanford Site." 

6.3x10-ll 2.9 Near-surface soils 2-km south of K estimates using 

2.2 X 10-ll 
200 East Area water retention 

2.8 curve data. 

5.40 X 10-S 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 1 o-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(UPLANT-4)/8-6-92/02545A 
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Table 3-2. Summary of Reported Hydraulic Conductivity Values for 
Hanford Site Vadose Zone Sediments. Page 2 of 2 

Reported Hydraulic 
Conductivity Value 

or Range of Water Content 
Values in emfs Volume Percent 

1 x 10-3 (Upper Soil , Field Saturation 
arithmetic mean of 7 
measurements) 

9 . 2 x 10-3 (Lower Field Saturation 
Soil, arithmetic mean 
of 4 measurements) 

8 X 10-? 16 

9 X 10-4 40 

9 x 10-4 (arithmeti c Field Saturation 
mean of 9 
measurements 

5 x 10-3 (sat) 50 

1 x 1 o-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(UPLANT -4)/8-6-92/02545A 
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Measurement 
Method or Basis 

for Reported Value 

Guelph 
permeameter field 
measurements 

Unsteady drainage-
flux field 
measurements. 

Guelph 
perrneameter field 
measurements. 

Ksat 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 columbiae°1 Suksd. Persistantsepal Brassicaceae Endangered 
ex Howell Yellow cress 

Anemesia campestris L ssp. Northern Asteraceae Endangered 
borealis (Pall.) Hall & Clem. Wormwood 
var. wonnskioldii01 (Bess.) 
Cronq. 

Astragulus columbianus°1 Columbia Milk Fabaceae Threatened 
Bameby Vetch 

Lomatium tuberosum01 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 

Cryptanfha interrupta Bristly Cryptantha Boraginaceae Sensitive 
(Greene)Pays. 

Cryptantha leucophaea Gray Cryptantha Boraginaceae Sensitive 
Dougl. Pays 

Erigeron piperianus Cronq. Piper's Daisy Asteraceae Sensitive 

Carex densa L.H. Bailey Dense Sedge Cyperaceae Sensitive 

Cyperus rivularis Kunth Shining Flatsedge Cyperaceae Sensitive 

Limosella acaulis Southern Mudwort Scrophulariaceae Sensitive 
Ses.&Moc. 

Lindemia anagallidea False-pimpernel Scrophulariaceae Sensitive 
(Michx. )Pennell 

Nicotiana attenuata Torr. Coyote Tobacco Solanaceae Sensitive 

Oenothera pygmaea Dougl. Dwarf Evening- Onagraceae Sensitive 
Primrose 

a/ Indicates candidates on the 1991 Federal Register, Notice of Review. 
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Table 3-4. Federal and State Classifications of Animals that Could Occur on the 200 
Areas Plateau. 

Common Name 

Peregrine Falcon (Falco peregrinus) 

Sandhill Crane (Grus canadensis) 

Bald Eagle (Haliaeetus leucocephalus) 

Ferruginous Hawk (Buteo regalis) 

Swainson's Hawk (Buteo swainsoni) 

Golden Eagle (Aquila chrysaetos) 

Burrowing Owl (Athene cuniculuria) 

Loggerhead Shrike (Lanius 
lucovicianus) 

Sage Sparrow (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 
Ff - Federal Threatened 
FC2 - Federal Candidate 
SE - State Endangered 
ST - State Threatened 
SC - State Candidate 
SM - State Monitor 

Status Federal 

FE 

FT 

FC2 

FC2 

State 

SE 

SE 

ST 

ST 

SC 

SC 

SC 

SC 

SC 

SM 

SM 

SM 

SM 

SC 

Above information taken from Washington Department of Wildlife June 1991. Species of Concern in 
Washington. 
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1 · 4.0 PRELIMINARY CONCEPTUAL SITE MODEL 
2 
3 Section 4.1 presents the chemical and radiological data that are available for each waste 
4 management unit. These chemical data, along with physical descriptions of the waste 
5 management units (Section 2.0) and descriptions of the surrounding environment (Section 
6 3.0) are evaluated in Section§ 4.2 and 5.0 in order to qualitatively assess the potential 
7 impacts of the contamination to human health and to the environment. The quality and 
8 sufficiency of the existing data are assessed in Section 8.0. This information is also used to 
9 identify ffltcmfii} applicable or relevant and appropriate requirements (ARARs) (Section 6.0). 

10 Contaminanirnfonnation is assessed in Section 7. 0 to provide a basis for selecting 
11 technologies which can be implemented at the sites. 
12 
13 Contaminants tha:t Me released into the environment at a waste management unit or 
14 unplanned release site may migrate from the point of release into other types of media. The 

) 5 potentially affected media in the U Plant Aggregate Area include surface soil, surface water, 
16 vadose zone soil and perched groundwater, air, and biota. The media tha:t Me affected at a 

":' i 7 specific site will depend upon the quantities , chemical and physical properties of the material 
,.. 18 tha:t wa:s released, and the subsequent site history. The potentially affected media at each 

19 waste management unit or unplanned release site are listed in Table 4-1 for radionuclide 
":"20 contamination and Table 4-2 for chemical contamination. 

f23 4.1 KNOWN AND SUSPECTED CONTAMINATION 
, 24 

25 There are two major categories of chemical and radiological data available for the 
26 U Plant Aggregate Area: site-specific data tha:t Me applicable to individual waste 
~7 management units and unplanned releases; and area-wide environmental data that are useful 

· 28 in characterizing regional contamination trends. 
9 

30 Some waste management units and unplanned releases have been the subject of chemical 
31 and radiological studies in the past. However, most of these studies were limited in scope 
32 and did not provide a comprehensive analysis of the character and distribution of the 
33 contamination at each site. The types of unit-specific data that are available for some sites 
34 include inventory information, surface radiological surveys, external radiation dose rate 
35 monitoring, soil and sediment sampling, biota sampling, borehole geophysics , and 
36 groundwater sampling. 
37 
38 Table 4-3 summarizes the types of site-specific data available for each of the waste 
39 management units. It should be emphasized that the table only summarizes what types of 
40 data are available; it does not indicate the sufficiency of the data, either in terms of quality 

WHC(UPLANT-4)/8-4-92/02537 A 
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1 or quantity . These concerns are addressed in Section 8.0. The 5ite~~ijff-specific information 
2 is presented for each waste management unit in Section 4.1.2. ········ · 
3 
4 Although groundwater issues are considered outside the scope of this study, some 
5 groundwater data have been included. Groundwater contaminant plumes that ttre known to 
6 have originated from specific waste management units are described because they offer 
7 insight into the distribution of contaminants within the overlying vadose zone. A limited 
8 amount of groundwater data are presented separately for some of the sites in Section 4.1.2. 
9 

10 In addition to these site-specific data, there are area-wide data that ttre not directly 
11 applicable to any waste management unit within the U Plant Aggregate Area. The most 
12 important sources of this general environmental data are quarterly and annual environmental 
13 surveillance reports published by the Westinghouse Hanford Company (Westinghouse 
14 Hanford). There are also area-wide geophysical data available that include gravity, 
15 magnetic, magnetotelluric, seismic refraction and seismic reflection surveys (DOE 1988f). 
16 However, these studies are not useful for characterizing the extent of chemical and 

-: 17 radionuclide contamination and so are not presented in Section 4.0. These data are discussed 
18 in more detail in Section 8.1.2 . 
19 
0 The most recent environmental monitoring of the Hanford Site was conducted by the 

21 Pacific Northwest Laboratory (PNL) -l!Il t!!ll ll and Westinghouse Hanford. 
22 However, most of the data that ttre applicahie "fo .. the·"U .Pfant Aggregate Area have been 
23 published by Westinghouse Hanford. The latest Quarterly Environmental Radiological 
24 Survey Summary Reports (Huckfeldt 1991a, 1991b) were reviewed during the current study, 
25 as well as the last six annually published environmental surveillance reports (Elder et al. 
6 1986, 1987, 1988, 1989; and Schmidt et al. 1990, l-9%1~1). The quarterly reports only 

27 contain surface radiological survey results. The annual feports describe several different 
28 sampling and survey programs including surface soil sampling, external radiation 

'"29 measurements, biota sampling, air sampling, surface water sampling, groundwater sampling, 
30 and radiological surveys. 
31 
32 Air, soil, surface water, and biota samples were collected each year at the same 
33 locations within the 200 West Area. External radiation measurements were also taken 
34 annually at several locations. Until 1990, few of the sample locations were directly 
35 associated with any of the identified waste management units and so most of this information 
36 is only useful in characterizing area-wide trends. In 1990, however, new sampling locations 
37 were established that ttre near areas of known surface contamination. Currently, only 
38 external radiation data are available for these new sample locations. Both the new and old 
39 sampling locations are shown on Plate 3. 
40 
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1 Section 4.1 describes available data regarding known and suspected contamination in 
2 the U Plant Aggregate Area on a media-specific basis (air, surface soil and biota, and vadose 
3 zone soil) . The text summarizes sources of chemical and radiological sampling information. 
4 Section 4.1.1 presents data on a media-specific basis. Section 4.1.1.1 presents results of air 
5 quality sampling data. Surface soil data are described in Section 4.1.1.2. Results of surface 
6 water sampling are presented in Section 4.1.1.3 . Results of vegetation and other biota 
7 sample analyses are presented in Section 4.1.1.4. Available vadose zone sampling data are 
8 presented in Section 4.1.1.5. Section 4.1.1.5 also discusses evidence for contamination 
9 migration within the vadose zone to the unconfined aquifer underlying the site. Additional 

10 assessment of the nature and extent of groundwater contamination is presented in the 200 
11 West Groundwater Aggregate Area Management Study Report (AAMSR). 
12 
13 To supplement available radiological and chemical analytical data, historical waste 
14 inventory inf onnation for the U Plant Aggregate Area waste management units were also 
15 included in the evaluation of known and suspected contaminants. Historical waste inventory 
16 data are detailed in Section 2.0 of this report (Tables 2"'.J-3 and 2-$4). As discussed in 
l"7 Section 2.0, the compilation is based on supporting data. from the.Waste Inventory Data 

,.18 System (WIDS) (WHC 1991a) and the Hanford Inactive Site Survey (HISS) DatabasdiQii! 
1
9 !lief ................ . 

20 

4.1.1 Affected Media 
23 
24 4.1.1.1 Air. $.}j.{Fwe-high volume air samplers are stationed within or adjacent to the U 
25 Plant Aggregate Area (Plate 3) . The samplers contain iel ftlters which collect particles 
·6 entrained in the air. 
7 

28 The air samples are collected by drawing samples through a 47-mm, open-face ftlter at 
, 9 about 1 m (3 ft) above the ground (2 ft'/min flowrate). Throughout the 200 Areas, air 
30 samplers are operated on a continuous basis. Sample ftlters are exchanged weekly, held one 
31 week to allow for decay of short-lived natural radioactivity, and sent for initial laboratory 
32 analyses of gross alpha and beta activity. After the initial analysis , the ftlters are stored until 
33 the end of the calendar quarter, at which time they are composited by sample location (or 
34 deemed as •.mig:iappropriate according to the annual reports) and sent for laboratory 
35 analyses of specific radionuclides. Compositing of the ftlters by sample location provides a 
36 larger sample size, and thus a more accurate measurement of the concentration of airborne 
37 radionuclides resulting from operations in the 200 Areas. 
38 
39 The ftlters are analyzed quarterly for 90Sr, 137Cs, 239Pu, and....Y tota.If§. The results 
40 have shown a steady decline in the concentration of these radionuclides sfoce 1979 
41 throughout the 200 West Area because of improvements in operational environmental 
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controls and curtailed operations (Schmidt et al. 1990). The last five years of data for the 
U Plant Aggregate Area ijjyi,l~ ii¥Bi.1J lilffl;!l0¥-i lare summarized in Table 4-4. 
The complete data set since.T985 fa summanzed fu" 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 api:,ropriate subsections of Section 4.1.2. 

4.1.1.2.1 Radiological Surveys. Radiological survey results may be influenced by 
buried or airborne radionuclide contamination but are generally indicative of surface and 

~~~()l,\/ __ ~()~-- ~()~~i?.~~~()~-------,::•9::::n ::1mm1!i9!:m::1111:~m11,~i:1~; 

mft~)Jl]~ :m,lnl!l!tf.i lfm]nmffil&r~ An aerial gamma-ray radiation survey was performed 
over.tlie··20<:fWesi"Area··m·"iuiy·ancfAugust 1988 (Reiman and Dahlstrom 1988). The survey 
lines were flown with a 122 m .(E li ) spacing at an altitude of 61 m :(;PQff:). The data 
were normalized to a height of f iii"($! ff.) above the ground surface. ·Figure· 4-1 presents the 
gross count data ( counts per second)°oii"an isoradiation contour map that covers the entire 

200 \Vest ~ea'. 1 :::~1:::ii9:rlllmllriiilllmiliill• l~ 111$fililfll li ffli l~l~l ... 
!mmili!lliJ• iilfi:Uiia!illll:liliiiitl:llrilli~:::i111iilliiii!llil1BHl ti 
iil]~iillimi.:iitl::li!iiii::l~itiil:::miiiiminm::11;i:il!::B:t::1fili::ilmic!fll::l~jm:~ 

n,$.!:::.i~~--~imiT~~-~::1i~i~~~- ~ti.m• ~!I!~~~~~?~~ 
count results in the U Plant Aggregate Area were between 70,000 and 220,000 ct/ s~ 
measured over the 241-U Tank Farm (site number 3 on Figure 4-1) . The second highest 
results were between 22,000 and 70,000 eeuets J'ef seeeed lf• l!as measured over the active 
portion of the 216-U-14 Ditch to the south of the 241-U Tank Farm. The only other 
elevated radiation area in the aggregate area had counts of between 7 ,000 and 22,000 ct/ sec 
and was centered over the southwest half of the 221-U Building and the 216-U-1 and 216-U-
2 Cribs (site number 2 on Figure 4-1) . The Z Ditch Complex and 216-U-10 Pond areas had 
much lower counts than atty-surrounding areas. 

It is eCMly impossible to iEffllJyjljlconvert these gross gamma counts to a meaningful 
exposure rate because of the complex distribution of radionuclides on the site (Reimftft Md 

_., ••••• ,. 
tw::1J1::1mr11tm11mmm 1m;:1J1::itimi:Ii!let::1:-:angmim!IIiffl::11~:lt!IPi 
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=~~:mita;;::&:: 
Cesium-137 was the only radionuclide that could be identified from s~tra information 
collected over the 241-U Tanlc Fann during the 1988 survey. Only 1 7Cs and 234mPa were 
identified in the aggregate 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 
from surface surveys (Huckfeldt 1991 b). The primary areas of surface contamination noted 
in the U Plant Aggregate Area include.]ll:IffiB,glffls. : 

• The 241-U Tanlc Fann 

• The 207-U Retention Basins-

• The active part of the 216-U-14 Ditch 

• An area surrounding the 216-U-1 and 216-U-2 Cribs 

• The northeast side of the 221-U Building in the vicinity of the railroad spur 

• The 216-U-8 and 216-U-12 Cribs. 

Most of these areas fall within the anomalously high zones noted in the radiation 
survey. Areas of active surface contaminant migration include}• I!tli! ms.: 

• The north side of the 241-U Tanlc Fann in the vicinity of the UPR-200-W-104 
Unplanned Release site 

• The north side of the 207-U Retention Basin iArea 

• The area surrounding the 216-U-l and 216-U-2 Cribs 
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• An area on the northeast side of the 221-U Building in the vicinity of the 241-WR 
Vault 

• An area along the southeast side of the 221-U Building in the vicinity of the 222-
U Lab and Office Building and the 224-U Building 

• An area immediately north of the 216-U-8 Crib. 

Table 4-5 summarizes 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 and because of cleanups affected under the 

•••••••~~ic· 
4.1.1.2.2 External Radiation Dose Rate Measurements. Dose rates from 

penetrating radiation were measured annually at 13 locations within or adjacent to the U 
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 (TLDs) and are reported in mrem/yr. The TLDs measure 
dose rates resulting from all types of external radiation sources including cosmic radiation , 
naturally occurring radioactivity, fallout from nuclear weapons testing and contributions from 
other Hanford Site activities. Most of the results averaged less than 100 mrem/yr except for 
the 216-U-10 Pond and the 2W23 locations. The 1985 results from the 216-U-10 Pond were 
very high (572 mrem/yr), but readings were much lower in subsequent years (~lui{Uitru.~ 
~~il~: ..... • ~::£111.i liffll!y]lfi• 1:::a ::B2ll~!liwl IAP•m~!~PP::::~-i2Y:Ri;~ w 
~!?!~~~!!!!~~~f!i::5-~:!:r ~~~-ni •::•- ::8-itRBi1;~tigh 2mJ~1iit:inli Ii:~ ................................................................................................................. . 

In 1990, new sampling locations were established giving the U Plant Aggregate Area 
~ iY~{dosimeter sites. The new sites were generally located on or near areas of known 
contaminat1on and the results appear to be slightly elevated over the previous sampling 
rounds. Measurements were generally a little above 100 mrem/yr. The highest average 
reading was 135 mrem/yr from site 20;~, again adjacent to the 241-U Tank Farm. These 
results are summarized in Table 4-7 . 
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1 4.1.1.2.3 Surface Soil Sampling. Between 1978 and 1989, surface soil samples were 
2 collected annually from a regular rectangular grid that covers the 200 West Area with 35 
3 sampling points. Ten of these sampling sites are located within or adjacent to the U Plant 
4 Aggregate Area. The sample points have never been exactly surveyed, but are generally 
5 located close to the intersections of Hanford Site coordinate lines at 610 m (1,000 ft) 
6 spacings. In addition, between 198$4 and 1989, soils have also been sampled along fences 
7 enclosing the three tank farms in the· 200 West Area. There are three soil samples associated 
8 with the 241-U Tank Farm. None of the soil sampling locations WftS--,Wiffiat waste 
9 management units or unplanned release sites, so these data cannot be applied directly to any 

10 site. 
11 
12 The results of the two soil sampling programs since 1985 are summarized in Tables 4-8 
13 and 4-9. Tables that present all of the data collected since 1985 are contained in 

T4 Appendix A.2. Counting errors are included with each analytical result and those entries that 
, 15 are greater than the accompanying counting errors are denoted with a plus ( +) sign. 
16 

,17 The most commonly detected radionuclides were 90sr, 137cs, 214Pb, U(total), 238Pu , 
,..,18 239Pu, and 152Eu. However, only 137Cs, 90sr, and 239Pu were found consistently at 
19 concentrations above counting errors (Schmidt et al. 1990). 

~20 
The highest radionuclide concentrations were generally noted in the vicinity of the 241-

U Tank Farm. The highest concentrations of 137Cs were consistently found at site 2W23 and 
23 fenceline sample location U-TF-NE. Both locations are adjacent to the 241-U Tank Farm. 

, 24 However, the trend at these locations has been generally downward since 1978 indicating that 
25 the elevated 137 Cs levels are not because of current operations at the tank farm (Schmidt et 

6 al. 1990). The highest 90sr and 239Pu concentrations in the 200 West Area were also 
~ 27 consistently found at site 2W23. 
28 

9 In 1990, new soil sampling locations were established that are located close to areas of 
30 known surface contamination. The locations of these new sites are shown on Plate 3. There 
31 are 18 new sample locations within or adjacent to the U Plant Aggregate Area. Currently, 
32 no analytical data are available for these new sample locations. 
33 
34 4.1.1.3 Surface Water. No natural surface water bodies exist within the U Plant Aggregate 
35 Area. However, the man-made 216-U-14 Ditch formerly received a variety of wastes, and 
36 surface water and sediment within the remaining open sections of the ditch are suspected to 
37 be contaminated. This part of the ditch is euffefttly l~ij.~ ijpffi:~qq il~2~~!)rnpt filled with 
38 water from a nearby fire hydrant in order to reduce ihe··exposure of c"ontamfuated sediments 
39 at the bottom of the ditch. The 207-U Retention Basins h1t11e::g~ also received a variety of 
40 aqueous wastes; thus, sediments and water within the basins may also be contaminated. No 
41 recent data from these two areas are available. 
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There are data for water quality in the Powerhouse Pond, an excavated portion of the 
previous 216-U-l 4 Ditch at the north end of the aggregate area that is used for disposal of 
wastewater from the 200 West Area Power Plant B§!ti:mll• The sam~les are taken 
weekly, composited, and analyzed monthly for total beta, total alpha, 13 Cs, 90sr, pH, and 
nitrate, even though the wastewater should be nonradioactive. The results are presented in 
Table 4-10, in the form of maximum and minimum recorded levels. Judging from the 
maximum concentrations (as the minimum levels were generally below detection) the 
radioactivities appear 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 as well as outside the Hanford Site. No 
upward trends in radionuclide concentrations were detected for any of the wildlife species --~!!~!:!#!!I~~!;· 1~ ~!~nificant downward trend was exhibited in many 

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 ten sites within or adjacent to the U 
Plant Aggregate Area. Vegetation samples were collected from the same locations as the 
grid soil samples described in Section 4.1.1.2 (Plate 3). Average analytical results from 
1985 through 1989 are compiled on Table 4-11. The complete data set from this sampling is 
presented in Appendix A.2 . 

Vegetation samples have generally had radionuclide concentrations that are slightly 
elevated above regional backijround (Schmidt et al. 1990). The most commonly detected 
radionuclides include 137Cs, 0sr, 60co, 238Pu, and 239Pu. Grid site 2W23 , adjacent to the 
241-U Tank Farm, has usually had the highest 137Cs concentrations in the area. There have 
been no statistically significant trends in vegetation radionuclide concentration since 1979 
(Schmidt et al. 1990). 

4.1.1.5 Vadose Zone. The extent of contamination in the vadose zone has been most 
extensively studied by geophysical well logging. Geophysical well logging has been 
conducted in the U 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 
published. Table 4-12 lists all of the logs that were reviewed as part of this study. The log 
interpretation generally consisted of identifying zones with anomalously high gamma-ray 
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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. Interpretations were 
complicated by the fact that logging equipment and procedures have eot beee eoesisteet 

lllll~l::l.~1•llll~l:1:E~~!!!,!:! !!9~gn! ! ~!W!f!ent 
tmies met .whti" Hmitecfsuc·ces·s; .. aiid quantitative interpretations were not possible. The log 
interpretations are discussed in detail in Appendix. A.1. The results of the log interpretations 
are also summarized with the appropriate waste management units in Section 4.1.2. 

Waste management units that have received large volumes of liquid are more likely to 
cause subsurface contaminant migration. The potential for liquid wastes to Jiii i \migrateg 
through the vadose zone to the groundwater can be estimated by comparing the .volume of 
waste discharged at each waste management unit to the estimated pore volume in the vadose 
zone soil column below the waste management unit. If the volume of liquid discharged to 
the ground is larger than the total soil column pore volume, then it is likely that wastewater 
would reach the groundwater. These calculations are summarized on Table 4-13. They are 
based upon several conservative assumptions: {l) the discharged water does not spread out 
laterally from the point of discharge (i.e., the area-j,iq{~ \of affected vadose zone is equal 
to the depth to groundwater times the plan view croS"s: sectional area of the base of the waste 
management unit); {2) there is no significant change in liquid volume being introduced to the 
soil column due to evapotranspiration or precipitation; and (3) the average pore volume 
pgfqfflijfaof the soil column is between 0.10 and 0.30 (the upper and lower pere 

,,;~1~t:i½~sfil~~¥ .. ~~-t~~t~~ --~~?~~--?~ .. !.~?~~--~~1.~>:::::: U;:~li:IPRiffl:Pi~~:twi~NfflW~§ 

calculations, fifteen waste management units have the potential for the migration of liquid 

ijiiiiiiialllBltllLIL 
As was discussed in Section 3.0, perched water zones may form locally under waste 

management units with large liquid discharges. However, the occurrence of contaminated 
perched water has only been documented beneath the 216-U-16 Crib (Baker et al. 1988). 

4.1.2 SitetSpecific Data 

This section presents the site-specific data that are available for each waste management 
unit and unplanned release. The units are discussed in the same groups as were presented in 
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1 Section 2.0. These groupings are useful because like units tend to have the similar types of 
2 available data. 
3 
4 4.1.2.1 Plants, Buildings, and Storage Areas. No site-specific data were compiled for any 
5 of the U Plant Aggregate Area plants, buildings, and structures. 
6 
7 4.1.2.2 Tanks and Vaults. The data available for the single-shell waste storage tanks 
8 generally include: inventory information, limited waste sampling, surface radiological 
9 surveys, vadose zone well geophysics , and internal tank monitoring of chemical and physical 

10 parameters. In the past, there has been much less emphasis in characterizing the catch tanks , 
11 settling tanks and vaults, and little information is available regarding these units. The 
12 following section is subdivided between single-shell tanks and other tanks to reflect this 
13 difference. 
14 
15 4.1.2.2.1 Single-Shell Tanks. All of the single-shell tanks in the U Plant Aggregate 
16 Area are located within the boundaries of the 241-U Tank Farm. The entire tank farm is 
1'7 characterized as an area of surface contamination and there is an area of active surface 
18 iiulmmltilfflJmigration on the northern end of the tank farm property (Huckfeldt 1991 b) . 
19 
20 A TLD stationed on the eastern margin of the tank farm averaged 197 mrem/yr 
21 between 1985 and 1989 (Table 4-6). A new monitoring location was established on the east 
22 side of the tank farm in 1990 and the result for the year was 135 mrem/yr (Table 4-7). 
23 These results are higher than any other monitoring location in the U Plant Aggregate Area . 

• 24 The high annual dose rate is probably indicative of a combination of surface contamination in 
25 the tank farm area and some emissions from the tanks themselves. The upper surfaces of 

- 26 tanks 241-U-101 through 241-U-112 are all 3 m (9 ft) below grade, and the upper surfaces of 
27 tanks 241-U-201 through 241-U-204 are 4 m (12 ft) below grade, so the waste contained 

·2·8 within the tanks is largely, but not entirely shielded from the ground surface. 
. 9 
30 Surface radiation dose rate surveys are also performed regularly over the tank farm 
31 area. The highest dose rates observed in soils in the last two years have been 13 mrad/h 
32 beta and 1 mR/h gamma during a November 1990 survey. These high values were noted 
33 over a small patch of soil near the 241-U-106 Tank. The highest dose rates observed on 
34 structures in the tank farm were 220 mrad/h beta and 50 mR/h gamma on an observation 
35 port for the 241-U-110 Tank. This dose rate was also noted during a November 1990 
36 survey. It is not known if these areas have been decontaminated. During the past two years , 
37 contamination has been most commonly noted in the vicinity of the 241-U-101 and 241-U-
38 110 Tanks. These data were compiled directly from the Supplemental Scheduled Radiation 
39 Survey Reports kept at the Tank Farm Health Physics Department for the 200 West Area. 
40 
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Several studies have been conducted in order to estimate the 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. Four of the sixteen tanks in the 241-U Tank Farm have failed in the past, so it 
seems likely that some of the remaining tanks will fail in the future. Tank leaks are 
identified by monitoring liquid levels in the tanks and by running gamma logs in the 
monitoring wells surrounding each tank. 

4.1.2.2.1.1 In_ventory Studies. Chemical inventories for the single -shell tanks have 
been modeled with the Tracks Radioactive Components (TRAC) computer code developed by 
Westinghouse Hanford. This program calculated tank inventories for 68 radioactive 
constituents and 30 chemical constituents. The estimates were based on the historical records 
of the quantities of material initially placed in the tanks from nuclear fuel production and 
later modified by tank transfers and radioactive decay. The TRAC inventories, though 
recognized as having serious limitations, represent the best current information on the 
contents of the tanks. TRAC predictions for 14C, 137Cs, 137Ba and uranium isotopes show 
the least agreement with other data sources. 

The TRAC inventory data are presented in Table 4-14. These data are for the total 
tank inventories and do not differentiate between drainable liquid and solids within the tanks. 
As shown in Table 2-4, some of the unstabilized tanks still contain large volumes of liquid, 
drainable waste. It is the radionuclides that are partitioned to this liquid phase which are of 
primary concern should a tank begin to leak. From a comparison of solid and liquid phase 
data presented in an earlier TRAC report it appears that 241 Am 14c 135cs 137 Cs 93Nb 

' ' ' ' ' ' 99Tc, 79se and 90sr are most strongly partitioned to the 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) much of the sampling was done in the 
1970's and material has been moved into and out of the tanks since that time; and (3) no 
attempt was made to collect samples that were representative of the tank as a whole. Much 
of the sampling was done in order to characterize the chemical composition of liquid that was 
to be sent through an evaporator. 

The available chemical data for each tank are summarized in Table 4-15. The 
information on the table was compiled from analytical data sheets from the MO-037 Library. 
The table includes any radionuclide data that are available for each sample, as well as pH 
and total organic carbon (TOC) infonnatioRlQiffl. Solutions with low pHs and high TOC 
(organic solvents) would tend to enhance rac:Hoiiuclide migration through the soil column. 

WHC(UPLANT-4)/8-3-92/02537 A 

4-11 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

,.14 ._ 
15 

. 16 
1,7 
18 

' 19 
20 
21 
22 
23 
24 
25 
26 
27 

·28 
--29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

DOFJRL-91-52 

Draft B 

4.1.2.2.1.3 Chemical Explosion Potential. The two most signifieaAt flammable 
materials geaemted iti Hflftfofd si:egle shell tanks are feHOeyanide aAd hydrogea. ~~:!E 

gt,i!mB99:~ in4!~~-!lli~:ii~i f= None of the 241-U Tank Farm tanks is suspected 
of having a ferrocyanide problem, but several have the potential to generate significant 
quantities of hydrogen gas (Hanlon 1992). A watch list has been generated §y ffiij :IQl:that 
ranks tanks according to their potential for flammable gas geaemtioft;[[!!PY?!~PI~- The factors 
in this ranking include: surface level fluctuation, tempen .ture, total curies of waste, organic 
content, volume of solids, waste type, pressurization, crust formation and past flammable gas 
detections. Four 241-U tanks are on the hydrogen gas watch list (241-U-103 , 241-U-105 , 
241-U-108 and 241-U-109) . There are a total of 23 tanks on this list, with scores fft:ftging 
betweea 613 aAd 210. The highest score is eoesidered to have the highest poteatial for 
hydrogea gas geaemtioe. The four 241 U tanks ra..,k between 17th aAd 23fd on this list with 
scores raAgiflg from 264 to 210. Although these four tanks are Oft the list and are subject to 
special moflitorieg aAd restrietioes, their potential for explosive gas genemtioa is relatively 
low eompfrfed to other tanks oe the Hflftfofd Site. 

4.1.2.2.1.4 Vadose Zone Well Geophysical Logging. Most of the single-shell tanks 
are surrounded by an array of vadose zone wells. Gamma logging is performed on these 
wells on a regular basis in order to identify new tank leaks and to monitor the migration of 
existing contaminant releases to the soil. Table 4-16 summarizes the borehole geophysical 
data available for each tank. Three of the four eoRflllBed l~i.lffii}eaking tanks in the 241-
U Tank Farm exhibit elevated gamma radiation levels in their associated monitoring wells . 

4.1.2.2.1.5 Single-Shell Tanks Unplanned Releases. There are five unplanned 
releases associated with the single-shell tanks in the 241-U Tank Farm. Four of these 
unplanned releases resulted from tank leaks (UPR-200-W-154 through 15{ij,) and one release 
occurred when a waste line ruptured (UPR-200-W-128). Most of the available information 
on these releases is summarized on Table 2-:~. Cesium inventory data for each of the four 
tank leaks are summarized in Table 4-17. · 

The vertical and lateral distribution of each of the tank leaks can be estimated from the 
borehole geophysics data (Table 4-16). Unplanned Release UPR-200-W-155 from the 241-
U-104 Tank is probably related to the gamma peak noted from 15 to 18 m (52 to 60 ft) in 
the 60-04-08 Well. Similarly, radionuclides from Unplanned Releases UPR-200-W-156 
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1 (241-U-110 Tank) and UPR-200-W-157 (241-U-112 Tank) have probably caused the gamma 
2 peaks noted in wells 60-10-07 and 60-12-01 respectively. Unplanned Release UPR-200-W-
3 154 from the 241-U-101 Tank has not caused an elevated gamma count in any of the 
4 surrounding wells. These releases do not appear to have migrated laterally very much 
5 because so few wells are affected. However, some do appear to have migrated vertically to 
6 depths of up to 30 m (100 ft). 
7 
8 4.1.2.2.2 Catch Tanks and Vaults. Very little data are available for the catch tanks 
9 and vaults. For most units the total volume of waste is known but there is no chemical or 

10 radiological information available. 
11 
12 4.1.2.2.2.1 241-WR Vault. This vault does not contain any waste liquids, but it is 
13 reported to contain equipment and structures with an estimated 60 Ci of beta contamination. 

2i. All access to the vault has been closed, and it has been sealed with plasticized foam. The 
, 15 vault has held nitric acid, tributyl phosphate wastes, uranyl nitrate hexahydrate and thorium 
16 at various times. Radon gas may be present in the vault because of residual thorium 
17 contamination in the structure. 
18 
19 4.1.2.2.2.2 241-U-301 Catch Tank. This is an active waste management unit. It is 
')() currently reported to contain 18,770 L :!:~iim:::1:::(4,958 1/~B gal) of waste. 

u. 4.1.2.2.2.3 2.4lfl iU9iilil(241-UX-302A) Catch Tank. This is an active waste 
23 management unit. ·i tis c-~rrently reported to contain 26,650 4 9~am:::£ (7,04<Y:f~a gal) of 

~24 waste. 
25 -26 4.1.2.2.2.4 241-U-361 Settling Tank. This unit has been interim stabilized. It is 

'"27 currently reported to contain 104,000 L (27,500 gal) of sludge with an estimated 2,125 Ci of 
,28 beta/gamma activity. The tank is within an area of known surface contamination. 
29 
30 4.1.2.2.2.5 244-U Receiver Tank. This is an active waste management unit. Waste 
31 volumes are variable depending upon the specific plant operations, but the tank has a 
32 maximum capacity of 117,000 L (31,000 gal). 
33 
34 4.1.2.2.2.6 244-UR Vault. This vault may be flooded due to intrusion of water from 
35 the ground surface. The structure is estimated to contain approximately 50 Ci of beta 
36 activity. Unplanned Release UPR-200-W-24 is related to the vault. Although the 
37 contaminated soil was backfilled and stabilized after the unplanned release, the area around 
38 the vault is still classified as an area of migrating surface contamination. No other :ffii 
39 information available for this site;:l ilmlB~:l !Sfflion::21a}t {S} 
40 
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1 4.1.2.3 Cribs and Drains. The types of infonnation available for the cribs, drains, and 
2 drain fields include inventory data, radiological survey results, and borehole geophysical 
3 data. Soil, vegetation, and air monitoring data are generally unavailable for these sites. 
4 Inventory and radiological information have largely been compiled from the WIDS sheets 
5 (WHC 1991a) and the IIlSS database entries. 
6 
7 4.1.2.3.1 216-U-1 and 216-U-2 Cribs. The 216-U-1 and 216-U-2 Cribs are within an 
8 area of both underground and surface contamination. The surface contamination is migrating 
9 in the vicinity of the cribs. Th,! tops of the wooden crib structures are reported to be 6 m 

10 (20 ft) below the ground surface. 
11 
12 There is some collapse potential over this unit, so only the crib perimeters have 
13 undergone radiation surveys. During a September 1991 radiological survey, beta 
4 contamination of up to 25,000 dis/min was detected near the cribs and in the zone extension. 

15 No alpha contamination was detected. 
16 
17 The inventory data for this unit are summarized on Tables 2-2 and 2-3. 

i~ 1111!1~~!:.!L~::~ ~?=ii\!:~:~:?!~~ 
21 of uranium were subsequently removed during remediai groundwater treatments. There are 
22 still large amounts of uranium dispersed through the vadose zone beneath the unit. 
23 
24 4.1.2.3.2 216-U-3 French Drain. This drain is 3.6 m (12 ft) deep and is posted as 
25 containing underground radioactive material. No surface contamination was detected over 
-26 the french drain during an August 1990 survey. Inventory data for this unit are summarized 
21 in Tables 2-2 and 2-3. 
28 
29 No high gamma activity was observed in an adjacent vadose zone well (299-Wl9-l) 
30 during the four times it was gamma logged between 1958 and 1987. 
31 
32 4.1.2.3.3 216-U-4A French Drain. The top of the french drain is buried 
33 approximately 1.5 m (5 ft) below grade and the pipe is at least 1.2 m (4 ft) long. No surface 
34 contamination was detected during a March 1985 radiology survey. Inventory data for this 
35 unit are summarized in Tables 2-2 and 2-3. 
36 
37 4.1.2.3.4 216-U-4B French Drain. This french drain extends 3 m (10 ft) below the 
38 surface. During a 1985 radiological survey the highest reading noted near the drain was 
39 3000 ct/min with average values of 600 to 900 ct/min. No alpha radiation was detected. 
40 Inventory data for this unit are summarized in Tables 2-2 and 2-3. 
41 
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1 4.1.2.3.5 216-U-7 French Drain. This french drain extends 5.2 m (17 ft) below the 
2 surface. No surface contamination was detected over the drain during an August 1982 
3 radiological survey. However, the site is within an area with levels between 250 ct/min and 
4 35,000 ct/min as determined during a second quarter, 1991 survey. Inventory data for this 
5 unit are summarized in Tables 2-2 and 2-3. An additional H6,fjffl kg (300 lb) of uranium 
6 may have been discharged to the ground through this drain in anincident covered under 
7 Unplanned Release UPR-200-W-138. 
8 
9 4.1.2.3.6 216-U-8 Crib. The 216-U-8 Crib has been posted as an area of surface 

10 contamination. The top of the crib is located about 9 .4 m (31 ft) below grade. The site was 
11 deactivated in 1960 because of ground subsidence, but no settling has been observed over the 
12 crib since 1975. Radiological surveys are restricted to the perimeter of the site because of 
13 cave-in potential. No surface contamination was detected during the last perimeter survey in 

~ .14 August 1990. Inventory data for this site are summarized in Tables 2-2 and 2-3 . The 216-
15 U-8 Crib reportedly holds the largest uranium inventory of any crib in the U Plant Aggregate 
16 Area. 
17 

,.. 18 Gross gamma logs are available from three monitoring wells located near the 216-U-8 
19 Crib. Two wells in the crib showed elevated gamma levels between 9 and 15 m (30 and 48 
20 ft) when they were logged in 1976. The 299-W19-2 Well, located east of the crib, was 

logged seven times between 1958 and 1976. Moderately sized peaks were observed at depths 
of 12 to 13 em (38~ to 43 ft) and 26 to 31 m (85 to 102 ft) in this well. Linear regressions 

23 of the depths to these peaks ·,erst:ts time iftdie&te that betweee 1958 and 1978, they were 
24 mo·,ing doweward ftt e rate of eeot:tt 0.06 to 0.1 m (0.2 to 0.4 ft) per ye&r. Since the water 
25 table is 68 m (223 ft) below grade at this site, this indicates that although there had been 
26 some radionuclide migration in the vadose zone, breakthrough of gamma radionuclides to the 
27 ll~derlying groundwater had not occurred. lfiUmlli2!Di l9:il:I IPIIEI'.1 IPIIPii 
28 tJ 
29 
30 4.1.2.3. 7 216-U-12 Crib. This site was recently downposted to an Underground 
31 Radioactive Material Zone. The top of the porous crib fill material is 1. 8 m (6 ft) below 
32 grade and the feeder pipes are 3 m (10 ft-:-) below grade. No surface contamination was 
33 detected over the crib during the August 1990 radiological survey. In 1990, two TLDs were 
34 placed on the north and south ends of the crib. The annual exposures noted at these sites 
35 were 102 and 106 mrem/yr, respectively (Table 4-7). 
36 
37 Inventory data for this unit are summarized in Tables 2-2 and 2-3. Contamination was 
38 detected in logs from two vadose zone wells immediately next to the crib in 1989 (299-W22-
39 73 and W22-75). At these wells elevated gamma levels were observed from depths of 20 to 
40 86 ft beneath the crib, with the most intense zone at 7.6 m (25 ft). A third well (299-W22-
41 73) located just east of the crib had elevated gamma levels from 6 to 16 m (20 to 53 ft) with 
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1 peaks at 7.6 to 10 m (25 to 33 ft) in 1989. The gamma-ray log profiles in these three wells 
2 did not appear to have changed between 1982 and 1989. In the 299-W22-22 Well which is 
3 located further away from the crib, a major gamma peak developed just above the 
4 groundwater surface between 1965 and 1968. The intensity of this peak diminished 
5 substantially by 1976 and was nearly absent in the 1982 log. All other '.'li.lgij~®, wells 
6 associated with the crib have shown only background radiation levels. ······························· 
7 
8 4.1.2.3.8 216-U-16 Crib. The 216-U-16 Crib is posted as an area of underground 
9 radio.active material. The top of the crib fill gravel is 3 to 3. 7 m (10 to 12 ft) below grade 

10 and the feeder pipes are 3.7 to 4.3 m (12 to 14 ft) below grade. No surface contamination 
11 was detected over the crib during an August 1990 radiological survey. 
12 
13 Inventory data for this crib are summarized in Tables 2-2 and 2-3. Gross gamma logs 
14 acquired in 1985 from two wells in the vicinity of the 216-U-16 Crib (Wl9-13 and Wl9-14) 
15 exhibit minor gamma ray peaks between depths of 7 and 46 m (23 and 150 ft). It is not 
1 ~ clear, however, if these peaks result from radionuclide contamination or natural variability in 
17 the stratigraphic section. 
18 
19 4.1.2.3.9 216-U-17 Crib. The 216-U-17 Crib is posted as an area of underground 
20 radioactive material and is an active waste disposal site. The crib is located 6 m (18 ft) 
21 below the surface. No surface contamination was detected over the crib during a September 
22 1990 radiological survey. 
23 

~24 Inventory data for this crib are summarized in Tables 2-2 and 2-3. Elevated gamma 
25 activity was noted in four vadose zone wells surrounding the crib during a 1987 survey. The 
26 survey also showed that gamma emitting radionuclides had recently migrated and that some 
27 migration to groundwater had occurred. 
28 

· 29 According to the Liquid Effiuent Study Final Project Repon (WHC 1990b), key effluent 
30 constituents are not expected to reach groundwater during the interim use of this crib. Past 
31 sampling of the effluent stream to this crib indicates that tritium, nitrate and uranium 
32 commonly have exceeded concentration guidelines. Organic compounds have been detected 
33 at very low concentrations in the waste stream. However, subsequent process changes may 
34 have significantly reduced these contaminants in the waste stream. It is estimated that with 
35 continued operation, nitrate, tritium, fluoride and chromium would eventually reach 
36 groundwater. 
37 
38 4.1.2.3.10 216-Z-20 Crib. The 216-Z-20 Crib is posted as an area of underground 
39 radioactive material and is an active waste disposal site. The structure varies from 4 to 5 m 
40 (12 to 15 ft) in depth. No surface contamination was detected over the crib during a 
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1 December 1990 radiological survey. In 1990, a TLD was set up over the 216-2 -20 Crib. 
2 The measured total dose rate at this location was 102 mrem/yr (Table 4-7). 
3 
4 Inventory data for this crib are summarized in Tables 2-2 and 2-3. In addition to the 
5 inventory, the site is known to have received about 3,400 kg (7,500 lb) of nitric acid and 
6 discharge that averaged 1.07 µCi/L of 239Pu over an 8-hour period in 1984. 
7 
8 According to the Liquid Effluent Study Final Project Repon (WHC 1990b), no 
9 significant additional impacts to soil and groundwater are likely due to interim use of this 

10 crib. Past effluent sampling data indicates that acetone, aluminum; and several radionuclides 
11 commonly have exceeded concentrations guidelines. However, new sampling of current 
12 process effluents show only traces of acetone and radionuclides, all below concentration 
13 guidelines. 

· 14 
15 4.1.2.3.11 216-S-4 French Drain. The 216-S-4 French Drain is posted as an area of 

' 16 surface contamination. The site is made up of two 6 m (20 ft) deep drains. No surface 
H contamination was noted during an August 1990 radiological survey. Inventory data for the 

) 8 216-S-4 French mlffl are summarized in Tables 2-2 and 2-3. 
19 
20 4.1.2.3.12 216-S-21 Crib. The 216-S-21 Crib is posted as an area of surface 

contamination. It is a wood structure located 2.5 m (8.3 ft) below grade. Only the 
perimeters of the crib are surveyed because of collapse potential. No surface contamination 

23 was detected during the August 1990 radiological survey. 
24 
25 Inventory data for the crib are summarized in Tables 2-2 and 2-3. Monitoring Well 
ti 299-W23-4, adjacent to the 216-S-21 Crib, was gamma logged six times between 1958 and 

21 1976. Radioactive contamination was detected from 9.8 to 48.8 m (32 to 160 ft) below the 
28 ground surface. The maximum radiation intensity was located 5.5 m (18 ft) below the crib 
29 (11.6 m [38 ft] below ground surface). As of 1976, the maximum radiation intensity beneath 
30 the crib had been increasing since the crib's closure in 1969. This may have been due to an 
31 influx of water from the nearby 216-U-10 Pond which remobilized some radionuclides. 
32 
33 4.1.2.4 Reverse Wells. ~~!)216-U-4 Rivfl~%ltiu: 1s the only reverse well in the U 
34 Plant Aggregate Area. This reverse well is ffm .. {75 ··ftj°.deep and the lower 7.6 m (25 ft) of 
35 the well are perforated. The well is identified with an underground radioactive material sign. 
36 No surface contamination was detected during a March 1985 radiological survey. The site 
37 contains less than 1 Ci of beta activity. Additional inventory data are summarized in Tables 
38 2-2 and 2-3 . 
39 
40 4.1.2.5 Ponds, Ditches, and Trenches. The 216-U-10 Pond System and its associated 
41 trenches were the subject of several field studies when they were active waste disposal units . 
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In 1974, Emery et al. published data on plutonium and americium concentrations in 
sediments underlying the 216-U-10 Pond. A series of sediment and vegetation samples have 
been analyzed from the 216-2-19 Ditch for 241Am, 239Pu, 89 ,90sr, 137Cs, 226Ra, 4°K, 139ce 
and 154Eu. Maxfield (1979) documented analytical results for soil samples collected from the 
leach trenches and the flood plain south of the U Pond. 

In 1980, a comprehensive study was conducted on the U Pond and its associated 
trenches in preparation for their eventual closure (Last and Duncan 1980) . Pre-existing data 
were incorporated into the 1980 study and new samples were collected to fill in any data 
gaps that were identified. Soil samples were analyzed for 241Am, 137cs, 239 ,240Pu, 90sr, and 
U. Several additional trenches and ditches that are unrelated to the 216-U-10 Pond System 
are also discussed in the latter part of this section. 

4.1.2.5.1 216-U-10 Pond. The decommissioned and interim stabilized 216-U-10 Pond 
is currently classified as an area of underground contamination. When the 216-U-10 Pond 
was closed in 1985, the contaminated sediments of the pond were buried under a minimum 
of 1.2 m (4 ft) of clean fill. Some contaminated soil from areas adjacent to the pond was 
also moved into the central pond area before the burial began. These areas include the leach 
trenches (UPR-200-W-104, UPR-200-W-105 , UPR-200-W-106) and the flood plain to the 
south of the main pond (UPR-200-W-107). Wastewater from the U Pond overflowed into 
these adjacent areas and they were closed as part of the U Pond, so they are included in the 
following discussions. Another surface contamination zone was noted on the southeast 
margin of the U Pond in 1990. This area was covered with 0.6 m (2 ft) of clean fill in 1991 

1ii11111•••1a,• 
Radiation dose rates from penetrating radiation have been measured from one TLD 

location on the U Pond (see Section 4.1.1.2). In 1985, the annual eKpOSHre @!§# rate was 
measured at 572 mrem/yr. Since 1985 the rate has never exceeded 112 mrem/yr and has 
averaged 94 mrem/yr. During a December 1990 semiannual surface radiological survey, 
surface contamination of up to 500 ct/min was noted. This is an increase from the previous 
survey. 

Inventory data for the 216-U-10 Pond System are summarized in Tables 2-2 and 2-3 . 
It should be noted that these numbers are for the total discharge to the pond and all of its 
associated trenches. The actual radionuclide content within the U Pond area itself is 
probably much less. The following radionuclides were detected in the U Pond sediment 
samples before the pond was closed and covered: 

WHC(UPLANT-4)/8-3-92/02537 A 

4-18 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

1'14 
. 15 

16 
. 17 
,. 18 

19 
~ 0 

r23 
24 
25 
6 

....,27 
28 

· 29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

12ssb 
60co 
22Na 

241Am 
139ce 

DOE/RL-91-52 

Draft B 

144ce 
154,155Eu 

85,90sr 
234,23s,23su 

4°1( 

134,137cs 
106Ru 

238,239,240Pu 
226Ra 

Of these radionuclides, only Cs, Sr, Am, Pu, and U exceeded releasable concentrations 
as of 1983. Contamination was localized in the upper 10 cm (4 in.) of the sediments and 
dropped off rapidly with depth. Radionuclides in the pond sediments were concentrated in 
the low points at the center of the pond and in the delta area on the northeast side of the old 
pond. The delta is where the 216-U-14 and 216-Z-lD, iJfitZ!-11 and iJitl-19 Ditches 
emptied into the pond. The contaminant distributions are illustrated in a series of contour 
maps that accompany the 1980 report by Last and Duncan. These data are confirmed by an 
aerial gamma survey that indicated that the delta area was the most contaminated part of the 
U Pond (Bruns 1974) . 

Table 4-18 summarizes the U Pond soil sampling data for the five most significant 
radionuclide contaminants. Thl:Jle 4 22 ift Section 4 .1. 2. 5. 6 lists discussesJsome additional 

:•:•:-:•:•:•:•:•:-:-:-:-:-:-:-:-:-:-:-:•:•:-:-:-:-: 

data about radionuclides that were detected in samples from the lower end of the 216-Z-19 
Ditch. The lower part of this ditch was low enough to receive floodwaters from the pond 
during periods of high water. 

High plutonium values were localized in the delta region of the pond and in the 
lowermost reaches of the 216-Z-19 Ditch. The maximum 239•240Pu concentration observed 
in U Pond sediments was 12,500,000 pCi/g in a sample from this area (Last and Duncan 
1980). The total Pu concentration may have been higher because 238Pu is not included with 
this value. The highest 238Pu concentration noted in sediment samples from an earlier study 
was 1144 pCi/g (Emery et al. 1974). Most of the high concentrations in the delta area were 
associated with a thin (2.5 cm, 1 in.) organic rich layer below which the activity decreased 
rapidly . The average 238·239•24°Pu concentration for 60 soil samples collected in the basin by 
Emery et al. (1974) was 390 pCi/g. According to isoconcentration contours drawn by Last 
and Duncan (1980), the majority of the U Pond area is underlain by sediments containing 
between 100 and 1,000 pCi/ g, and less than 10 % of the basin was underlain by sediments 
containing above 1,000 pCi/g. According to estimates derived from the sediment samples, 

(t !~ll"Jtif c;u!!!i~f pond sediments are estimated to contain a total of ~!Big! Ii 

The distribution of 241Am in the U Pond sediments tends to mimic the plutonium 
distribution, but americium concentrations are generally an order of magnitude lower. The 
highest 241Am concentration was 28,000 pCi/g, noted in a samples from the delta region. 
The majority of the basin appears to be underlain by sediments with less than 100 pCi/ g of 
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1 241 Am and less than 5 % of the basin is underlain by sediments containing more than 1,000 
2 pCi/g (Last and Duncan 1980). The average concentration of americium for 32 samples 
3 collected by Emery et al. (1974) was 53.9 pCi/g. 
4 
5 The highest concentration of total uranium observed in the pond sediments was 1,238 
6 ppffipkB. However, according to isoconcentration contours drawn by Last and Duncan 
7 {i~i80), most of the pond area is underlain by sediments containing between 100 and 1,000 
8 ppffljmft U. Elevated uranium concentrations have been noted in groundwater monitoring 
9 wells beneath the U Pond for several years (Schmidt et al. 1990). It seems probable that this 

10 uranium originated from the U Pond area because there are no known up gradient uranium 
11 sources. This indicates that some uranium has migrated to groundwater below the U Pond 
12 and that much of the vadose zone beneath the pond is potentially uranium contaminated. 
13 

'14 The highest 90sr concentration noted in the pond sediments was 724 pCi/g, but the 
15 majority of the basin is underlain by sediments with less than 200 pCi/g of 90sr (Last and 
16 Duncan 1980). 
17 

-18 The highest concentration of 137Cs noted in any of the soil samples from the pond was 
19 19,600 pCi/g and the majority of the basin is underlain by sediments between 1,000 and ,.. . 
20 10,000 pCi/g (Last and Duncan 1980). 
21 
~2 A gross gamma log was run on Well 299-Wl8-15, located on the northeast side of the 
23 U Pond, in 1986. High gamma levels were noted at the surface and at depths of between 5.8 

,24 and 7.9 m (19 and 26 ft) in this log. 
25 

6 4.1.2.5.1.1 UPR-200-W-104, UPR-200-W-105 and UPR-200-W-106 Leach 
2:-, Trenches. The three leach trenches that correspond to unplanned releases UPR-200-W-104, 
28 UPR-200-W-105 and UPR-200-W-106 were closed along with the U Pond. Some 

· 29 contaminated material was removed from the trenches at the time of closure and moved to 
30 the center of the pond, but it is not known how much material was left in place. The 
31 trenches_ were then filled and covered with a minimum of 0.6 m (2 ft) of clean soil. The 
32 original depths of the three trenches were 3, 4.6, and 2.4 m (10, 15, and 8 ft) respectively. 
33 
34 The leach trenches received overflow wastewater from the 216-U-10 Pond and so 
35 would be expected to contain the same mix of radionuclides. However, as Table 4-19 
36 shows, samples from the leach trenches typically have much lower radionuclide 
37 concentrations than those observed in U Pond sediments. 
38 
39 4.1.2.5.1.2 UPR-200-W-107 Flood Plain Area. The flood plain area on the south 
40 side of the main U Pond Basin was intermittently flooded during times of high water in the 
41 pond. When the pond was closed, some contaminated soil was removed from this area and 
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placed in the center of the basin, but it is not known how much contaminated material was 
left in place. The outer margins of the U Pond were covered with a minimum of 0.6 m (2 
ft) of clean soil during the closure. 

A survey in January 1978 found beta/gamma activity on the surface of the ground to a 
maximum of 8,000 ct/min. According to isoconcentration contour maps by Last and Duncan 
(1980), this area was less contaminated than the main part of the U Pond. Surface sediment 
concentrations in this area varied as follows: 

238,239Pu 

241Am 

Total U 
90sr 

137cs 

below 100 pCi/ g 
no detections 
no detections 

below 100 pCi/ g 
10 to 2,600 pCi/g 

4.1.2.5.2 216-U-11 ffi~. The 216-U-11 Ditch ltiffiicii also received overflow 
wastewater from the 216-U~fffp~~d and so the Y-Ppond invent~ry ,~h~uld also be applicable 
to the Elitch-jipgJ !! (Tables 2-2 and 2-3) . When the facility was retired, the original 1.5 m (5 
ft) deep ~ q fflglj was filled to grade. An additional 0.6 m (2 ft) of clean soil was added 
over the filled diteh KiP9.b :!iand the contaminated overflow areas. 

The covered area undergoes a semiannual surface radiological survey. No radiation 
was detected during the survey performed in August 1990. This is a decrease from the 
August 1989 survey results. 

The following radionuclides were detected in sediment samples collected from the 
U Pond and the 216-U-11 Ditch lt&§gibefore they were closed: 

125Sb 
60Co 
22Na 

241Am 

144ce 
154,155Eu 

85 ,90sr 
234,235,2Jsu 

134 ,137cs 

106Ru 
238 ,239 ,240Pu 

Of these radionuclides, only Co, Am, Cs, Sr, U, and Pu exceeded releasable 
concentrations as of 1983. Table 4-20 summarizes the available data for most of these 
radionuclides. Maximum observed concentrations in the 216-U-11 ;Ilgglj area are generally 
one to two orders of magnitude less than in the U Pond area. Concentrations tend to be 
higher in the ~ lj]than in the surrounding overflow areas. 

4.1.2.5.3 216-U-14 Ditch. Approximately 75% of the 216-U-14 Ditch has been 
backfilled and is classified as an area of subsurface contamination. The remaining quarter of 
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the ditch is still open and is classified as an area of surface contamination. The open flfCft is 
kept fuH of clC9.B watef to ir.!ti:bit surface eontftminftftt migffltion. The depth of burial of the 
inactive segments of the ditch is not known. The active part of the ditch varies between 1. 5 
and 3 m (5 and 10 ft) in depth. If the inactive portion of the ditch was also this deep, and 
was filled with clean soil to grade, then a conservative estimate of the depth to contamination --~•1-111--

Radiation dose rates have been monitored from two TLD locations over the 216-U-14 
Ditch (Section 4.1.1.2.2). Exposure rates at the site located on the northern end of the 
buried ditch have averaged 80 mrem/yr. The location of the second site on the ditch is 
unknown, but it averages approximately 79 mrem/yr. The highest yearly value measured at 
either site was 117 mrem/yr measured in 1990. Overall, the values have shown a gradual 
increase since 1985. No contamination has been detected over the back.filled portion of the 
ditch since the September 1988 surface radiological survey. The open part of the ditch was 
last surveyed in June 1990 and had readings from 2,000 dis/min to 13 mrem/h. This was an 
increase from the previous survey. 

There are no separate radionuclide inventory data available for the 216-U-14 Ditch 
because it is grouped with the 216-U-10 Pond. Maxfield (1979) estimated the total beta 
content of the ditch to be less than 1 Ci. The most significant single contaminant release to 
the ditch occurred in 1986 when approximately 101 ,250 kg (225 ,000 lb) of corrosive solution 
(pH less than 2) and 45 kg (100 lb) of uranium flowed into the trench. Uranium 
concentrations in the groundwater below the ditch were slightly elevated in 1986 and 1987 
indicating that some uranium had migrated through the vadose zone. 

The following radionuclides have been detected in 216-U-14 Ditch soil samples: 

141 ,144ce 
152,154, 155Eu 

95Nb 
90sr 

234,235,23su 

137cs 
59Fe 

106Ru 
65zn 

239,24°J>u 

57,60co 
54Mn 
22Na 
95zr 

The only radionuclides that exceeded releasable concentrations as of 1983 from this list 
are: 137Cs, 57,60co, 90sr and 239·24°Pu. However, analytical data are only available for 
137cs, 60co, 54Mn, and 154,155Eu. Concentrations were highest in the bottom of the ditch 
and in the dredge spoils piles located to the west of the ditch. It is assumed that the spoils 
pile material was added to the bottom of the trench when it was decommissioned. The spoils 
piles are still in existence adjacent to the active part of the ditch. 
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Cesium concentrations north of 16th Street and upgradient from the 207 Retention 
Basin outfall are much lower than concentrations south of 16th Street and downgradient of 
the outfall (Last and Duncan 1980). The highest concentrations were from ditch soil samples 
collected just upstream from the 216-U-10 Pond. The highest cesium concentration in the 
northerly, now buried, part of the ditch was 81.8 pCi/g and most values were between 10 
and 50 pCi/f. The samples collected from the southerly, open, part of the ditch averaged 
240 pCi/g 1 7Cs and had a maximum value of 1,522 pCi/g. The backfilled part of the ditch 
adjacent to the U Pond had a high value of 5,430 pCi/g 137Cs (Last and Duncan 1980). 

Unlike cesium, the concentrations of manganese and europium are highest at the 
northern head of the 216-U-14 Ditch and decrease systematically to the south. Table 4-21 
summarizes the available data for these radionuclides. 

Gross gamma logs were acquired in 1986 and 1987 from six wells in the 216-U-14 
Ditch area. Radionuclide contamination may be present in the upper 12 m (40 ft) of these 
wells. The log from Well Wl9-93 has an especially distinct series of peaks between depths 
of 4.3 and 11.9 m (14 and 39 ft) . 

According to the Liquid EjJiuent Study Final Project Repon (WHC 1990b) no 
significant additional impact on soil and groundwater quality should occur due to routine, 
interim operation of this disposal facility. 

4.1.2.5.4 216-Z-1D Ditch. This site is classified as an area of subsurface 
contamination. When the 216-Z-lD Ditch was closed, it was backfilled with 0.6 m (2 ft) of 
clean fill to grade. An additional 0.3 m (1 ft) of clean fill was added during the closure of 
the 216-Z-19 Ditch. 

This site is surveyed annually along with the 216-Z-19 and 216-Z-20 Ditches. No 
surface contamination was noted in the December 1990 survey. 

It ~~ §8!.lm l:!::IB~~ that plutonium and americium were ii the ffl6St 
impoftaflt ffi!ffijigjtij radionuclides qjfeleased to the 216-Z-lD Ditch. However, very little 
inventory clafa are available from the WIDS sheets (WHC 1991a) or the IIlSS database, and 
the plutonium inventories listed in these sources appeared to be shared between the 
216-1.Y-11 and 216--Y;-lD Ditches (Tables 2-2 and 2-3). An estimate of the total plutonium 
discharged to the 216-Z-lD Ditch was 138.5 gQ~if-4:i~ilRQ~?,~ ffi). The majority of plutonium 
discharged to the ditch was retained by ditch sediments and did not reach the U Pond. 

Plutonium-239,240 concentrations of up to 100,000 pCi/g were detected in core soil 
samples collected in 1980 from the buried 216-Z-lD Ditch. Plutonium was concentrated in 
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the fir st 50 cm (IQ !ffl~j{of soil below the old ditch bottom. No detectable plutonium was 
found at depths greater .. than 14 m (lf:111below the old ditcbiffJlfil!i2l· 

4.1.2.S.S 216-Z-11 Ditch. The 216-Z-11 Ditch is classified as an area of subsurface 
contamination. It was backfilled to grade with 0.6 m (2 ft) of clean soil when it was closed. 
An additional 0.3 m (1 ft) of clean fill was added later when the 216-Z-19 Ditch was closed. 

. . . §!lgm:m :::ml~£il!iml!!~lutonium and americium were-I~ the most important 
9.9ffiyffijjt radionuclides &dded to ffi the ditch. Inventory data from the WIDS sheets (WHC 
T99Ta) and the IIlSS database appear to be shared between the 216-Z-11 and 216-Z-1D 
Ditches. It is estimated that the 216-Z-11 Ditch received 8,075 g ~2ffi::liii:(!m~:1 :~g): !iof total 
plutonium during its operational history and that the majority of the plutonium discharged to 
the ditch was retained by its sediments and did not reach the U Pond. 

Plutonium-239,240 concentrations of up to 10,000 pCi/g were detected in soil samples 
from the ditch. Plutonium was concentrated in the first 50 cm (4Q fflj§~}of soil below the 
ditch bottom. No detectable plutonium was found more than 14 iii 11§::l))below the old 
ditch. 

4.1.2.5.6 216-Z-19 Ditch. The 216-Z-19 Ditch is classified as an area of subsurface 
contamination. It was backfilled to grade with 1.2 m (4 ft) of clean soil and then covered 
with an additional 0.6 to 0.9 m (2 to 3 ft) of fill when closed. There is some cave-in 
potential at the north end of the ditch. 

No surface contamination was detected during the December 1990 radiological survey. 
Between 1985 and 1989, the annual dose rate measured by a TLD at this site averaged 85 
mrem/yr. The rate rose consistently since 1985 and the highest measurement was 
118 mrem/yr in 1989. 

No inventory data are available for the 216-Z-19 Ditch from either WIDS or the IIlSS 
database. A total of 143 g g~:im::g :::t9~?::~:: lli),)!i!of plutonium was discharged to the ditch. Last 
Hill) also states that the majority of pfotomum discharged to the ditch was retained by its 
sediments and did not reach the U Pond. 

The following radionuclides were detected in soil and vegetation samples collected from 
the 216-Z-19 Ditch in 1976: 

241Am 

131Cs 
139Ce 
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However, during a 1980 survey of the ditch, only cesium, americium, and plutonium 
were detected (Last and Duncan 1980). High plutonium and americium values were found 
over the entire length of the ditch. The other radionuclides were concentrated at the ditch 
entrance to the 216-U-10 Pond. These radionuclides were probably deposited by flood 
waters from the pond which filled the lower part of the 216-Z-19 Ditch occasionally. 

Table 4-22 summarizes the analytical results for each of the detected radionuclides. 
Where available, data from the later survey by Last and Duncan were incorporated into the 
table. The following sections discuss contaminant distributions in the upper part of the ditch 
which extends north of 16th Street. The lowermost reaches of the ditch are discussed in 
conjunction with the 216-U-10 Pond. 

Plutonium concentrations average ~~roximately 8,850 pCi/g in samples from the 
upstream part of the ditch. The highest 3 •24°Pu value in any of these samples was 97 ,800 
pCi/g. Plutonium concentrations drop off rapidly with depth. Samples collected in the upper 
30 cm tllffi] j )of soil beneath the ditch bottom contained average plutonium concentrations 
of 17,65dpClJg. Samples collected between 40 and 100 cm (Uiil im.t:a~:m ~)ibelow the ditch 
bottom averaged only 57 pCi/g. No detectable plutonium was iioted."ai"depths greater than 
14 m (46 ft) below the old ditch bottom . 

Americium concentrations averaged approximately 770 pCi/g in samples from the 
upper part of the ditch. The highest concentration noted in any sample was 6,550 pCi/g. 
Americium concentrations drop off rapidly with depth. Samples collected in the upper 30 cm 
(JJ li ffl:i.i}iof soil beneath the ditch floor averaged 1,529 pCi/g. Samples collected between 40 
and ioo cm (liiiiill/gliil.*)i:below the ditch bottom averaged only 11 pCi/g. No plutonium 
was detected m· samples ·mo"re than 14 m (46 ft) below the old ditch bottom. The other 
radionuclides listed in Table 4-22 were detected at very low concentrations in the upper part 
of the 216-Z-19.I) Ditch. 

•:•::: 

4.1.2.5.6.1 UPR-200-W-110. This unplanned release is a trench that contains soil 
mistakenly excavated from the 216-Z-lD Ditch. The abandoned ditch was accidentally 
reexcavated during the construction of the 216-Z-19 Ditch. Two meters (7 ft) of 
contaminated soil were placed in the bottom of the UPR-200-W -110 Trench and covered with 
2.4 m (8 ft) of clean fill. 

No inventory data are available for this unplanned release, but the most important 
contaminants are thought to be plutonium and americium. If concentrations of plutonium are 
comparable to those noted in the 216-Z-lD Ditch, then concentrations of up to 100,000 
pCi/g may be buried in this trench. Before it was covered, readings of up to 100,000 
dis/min were noted in the bottom of the trench. 
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1 4.1.2.5. 7 216-U-13 Trench. Both of the 8 m (25 ft) deep trenches were backfilled to 
2 grade when this facility was closed. Contaminated soil from the bottom of each trench was 
3 removed and buried in the 200 West Burial Ground before the backfilling began. Inventory 
4 data for this waste management unit are listed in Tables 2-2 and 2-3. 
5 
6 A surface radiation survey conducted in 1981 over the backfilled trenches showed that 
7 all of the surface was uncontaminated except for two small spots. The area is no longer 
8 classified as a radiation zone. 
9 

10 4.1.2.5.8 216-U-5 and 216-U-6 Trenches. Both of these trenches were backfilled to 
11 grade with 3 m (10 ft) of clean soil immediately after receiving the waste. Each trench is 
12 reported to have received 360 kg (.'.749$.QQ lb) of unirradiated uranium Q¥R(? f~ }jj. 

~ .1.3 Another reference states that 3,628 kg (8;000 lb) of uranium were disposed offu each trench 
14 (Baldridge 1959). Inventory data for other radionuclides are listed on Tables 2-2 and 2-3. 
15 No surface contamination was detected over the trenches during the annual radiological 
\ 6 survey in 1990. 
17 
18 4.1.2.5.9 216-U-15 Trench. The 4.6 m (15 ft) deep trench was backfilled to grade 
19 immediately after receiving the waste. The waste consisted of approximately 26,495 L 
20 (7,000 gal) of interface crud, activated charcoal, and diatomaceous earth, containing about 1 
21 Ci of fission products. No surface contamination was detected in an area over the filled 
22 trench during an August 1981 radiological survey. Inventory data are included on Tables 2-2 
23 and 2-3 . No other data are available for this site. Unplanned Release UN-200-W-125 also 

• 24 describes the 216-U-15 Trench. 
25 
26 4.1.2.6 Septic Tanks and Associated Drain Fields. None of the septic tanks and 
27 associated drain fields are thought to have received any hazardous waste so there is no 
28 significant sampling information available. 
29 
30 4.1.2.6.1 2607-W-5 Septic Tank and Drain Field. This unit reportedly receives 
31 approximately 12.2 m3!f~iJi99ii! itq~&.ggii!J of sanitary wastewater and sewage per day. It is 
32 not thought to have rece1vecf any hazarcfous waste but no chemical or radiological data are 
33 
34 
35 
36 
37 
38 
39 
40 
41 
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4.1.2.6.2 2607-W-7 Septic Tank and Drain Field. This unit receives approximately 
l-mi UQQQ I rtmt::m) of sanitary wastewater and sewage per day. It is not thought to have 
receiveclany hazardous waste but no chemical or radiological data are available. 

4.1.2.6.3 2607-W-9 Septic Tank and Drain Field. This unit receives approximately 
l-m1l)lffl)lfl,.]lu} of sanitary waste and sewage per day. It is not thought to have 
received any hazardous waste but no chemical or radiological data are available. 

4.1.2.6.4 2607-WUT Septic Tank and Drain: Field. This unit receives approximately 
l-mlf illti::m (ii~]f !~) of sanitary waste and sewage per day. It is not thought to have 
received any hazardous waste but no chemical or radiological data are available. 

4.1.2. 7 Transfer Facilities, Diversion Boxes, and Pipelines. No chemical or radiological 
data are available for any of the diversion boxes in the U Plant Aggregate Area. Some of 
the process sewer lines are thought to have leaked, particularly the line to the 216-U-12 
Crib. However, no inventory or sampling data are available to estimate the magnitude of 
these leaks . 

4.1.2.8 Basins. The 207-U Retention Basin is the only basin in the U Plant Aggregate 
Area. Most of the data available for the basin and its associated unplanned releases are 
summarized from the WIDS sheets (WHC 1991a). The retention basin is posted as an area 
of surface contamination. Several contaminated areas, with counts of up to 70,000 dis/min 
were identified during the July 1990 surface radiological survey of the site. Similar 
conditions were reported on the previous survey. 

No inventory data are available for this unit. In the past it has generally received only 
low-level waste such as steam condensate and cooling water. In 19.'.7.$6 the unit is known to 
have received approximately 3,013 q~~L (=796-:$QQgal) of nitric acid and 45 kg (100 lb) 
of uranium. ········· ··········· ············ 

Two samples were collected from an area adjacent to the 207-U Retention Basin in 
1991 (Schmidt et al. 1992). The sample results are summarized in Table 4-23. Uranium 
was the most significant contaminant in both of the samples. 

In the 1960's, sludge was scraped from the bottom of the basin and placed in two 
trenches immediately to the north and south of the site. These disposal trenches have been 
designated UPR-200-W-lll and UPR-200-W-112 and will be considered in conjunction with 
the retention basin. 

4.1.2.8.1 UN-200-W-111 Unplanned Release. Approximately 21 m3 (27 yd3) of 
sludge from the southern half of the 207-U Retention Basin was placed into a trench and 
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covered with 1.2 m (4 ft) of clean fill . This area is currently designated as an area of 
surface contamination. Areas of contamination of up to 2 mR/h were noted in the vicinity of 
UPR-200-W-lll during the September 1989 radiological survey. Similar conditions were 
reported during the previous survey. 

4.1.2.8.2 UN-200-W-112 Unplanned Release. Approximately 21 m3 (27 yd3
) of 

sludge from the northern half of the 207-U Retention Basin was placed into a trench and 
covered with 1.2 m (4 ft) of clean fill. This area is currently designated as an area of 
surface coritamination, but no contamination has been detected during the September 1988 
and 1989 radiological surveys. 

4.1.2.9 Burial Sites. There are two solid waste burial sites in the U Plant Aggregate Area. 
The Construction Surface Laydown Area is not thought to contain any hazardous waste and 
no chemical or radiological data are available for it. The Burial Ground/Burning Pit 
received radionuclide contaminated coveralls and soil. These materials were probably 
removed to another dump site, and no chemical or radiological data are available for the site. 

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 2-56. 

-:-:-: 

4.2 POTENTIAL IMPACTS TO HUMAN HEALTH AND THE ENVIRONMENT 

This preliminary assessment is intended to provide a qualitative evaluation of potential 
human health fflig\i9yffpffi,pfptl\ hazards associated with the known and suspected 
contaminants at the U Plant Aggregate Area. The assessment includes a discussion of release 
mechanisms, potential transport pathways, develops a conceptual model of human ~g 
fflylg• \lfl exposure based on these pathways, and presents the physical, radiological, and 
toxicological characteristics of the known or suspected contaminants. 

In developing the conceptual model, potential exposures to groundwater have not been 
addressed in detail. Since migration to groundwater is the primary route for potential future 
exposures to many of the chemicals disposed of at the site, this pathway (i.e. , travel time, 
receptors) will be addressed in the 200 West Groundwater AAMS . 

It is important to note that these evaluations do not attempt to quantify potential human 
health pt l.o~B.lt§Iirisks associated with exposure to U Plant Aggregate Area waste 
managemeni unii°contaminants. Such risk assessments cannot be performed until additional 
waste unit characterization data are acquired. Risk assessment activities will be performed in 
accordance with the Hanford Site Baseline Risk Assessment Methodology document 
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U 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 (e.g., through the 
·1adose ~ofte to the e4uifer, through the &E:J:Uifer). 

In the first group are those waste management units where release of wastes to the soil 
column was an integral part of the waste disposal strategy. Included in this group are tile 
fields, septic system drain fields, ditches, french drains, seepage basins, cribs without liners, 
reverse wells, and some disposal trenches. Also in this group are unplanned releases that 
involved waste material released to the soil. For this group of waste management units, if 
discharges to the unit contained contaminants of concern, it can be assumed that soils 
underlying the waste management unit are contaminated. The first task in developing a 
conceptual model for these units is to determine whether contaminants of concern are 
retained in soil near the waste management unit, or are likely to migrate to the underlying 
aquifer and then to receptor points such as drinking water wells or surface water bodies. 
Factors affecting migration of chemicals away from the point of release will be discussed in 
the following section. 

In the second group are waste management units that were intended to act as a barrier 
to environmental releases. Included in this group are burial grounds containing drums or 
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1 other containers, cribs with membrane liners, vaults , tanks, waste transfer facilities , and 
2 unplanned releases that occurred within containment structures. Waste management units that 
3 received only dry waste could also be included in this category, since the potential for wastes 
4 to migrate to soils outside of the unit is low due to the negligible natural recharge rate ffi)jqj 
5 iffll :~ jat the Hanford Site. For these waste management units, the first consideration to 
6 be addressed in developing a conceptual model is the integrity of the containment structure. 
7 
8 The ability of this report to evaluate the efficacy of engineered barriers is limited by 
9 the lack of vadose zone soil sampling data and air sampling data for many waste management 

10 units. Available sampling information for the waste management units and unplanned 
11 releases has been summarized in Section 4.1. The data indicate that membrane liner systems 
12 used in waste management units with significant liquid inputs (e.g., 216-Z-20 Crib) were 
13 ineffective in preventing releases to the subsurface. 
t4 
15 The efficacy and integrity of concrete liners (207-U Retention Basin) and concrete and 
16 steel tanks (vaults) have not been determined. For those units that received only dry wastes , 

' 17 such as gloves, pumps, contaminated dirt, and process equipment, the potential for release is 
J8 expected to be low. However, small amounts of liquid wastes (tritium, lab wastes) are 
19 known to have been disposed of in these waste management units, and early disposal records 

' 20 (prior to about 1968) are incomplete. Thus, releases from these structures to the surrounding 
21 soil are possible. 
22 
23 In addition to evaluating releases to the subsurface, the conceptual model must address 

... 24 the potential for releases to air and, for radionuclides, the potential for direct irradiation. All 
25 units have some type of barrier to releases to the surface; however, barriers can fail over 
'6 time or may not be designed to prevent migration by certain transport pathways (e.g. , 

,.2,7 volatilization). 
28 
29 Some of the cribs in the U Plant Aggregate Area have experienced cave-ins in recent 
30 years due to decomposition of the wooden framework. Such collapse can lead to high levels 
31 of direct radiation at the surface and the potential for spread of contaminated materials by 
32 wind erosion. Westinghouse Hanford has an ongoing program -l,lggl llto detect 
33 and remediate cave-ins by covering the cribs with additional soii, and any exposures from 
34 these incidents are generally short-term. 
35 
36 
37 4.2.2 Transport Pathways 
38 
39 Transport pathways expected within the U Plant Aggregate Area are summarized in this 
40 section, including: 
41 
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• Drainage and leaching from soil to groundwater 

• Volatilization from wastes[ !Wtf4.lf ~f and shallow soils 

• Wind erosion of contaminated surface soils 

• Deposition of fugitive dust on soils, plants, and surface water 

• Uptake from soilslill!!Rli!IlilI by vegetation 

• Uptake py from soils by animals via direct contact with soils 9!~\l,ll~~ :iiir :::or 
ingestion .of i• ~:::!ll• Ilitl~ vegetation, ::::a :mmm::~~········ ···························· ·· ·· · 

• Direct radiation. 

In addition, transport within the saturated zone and subsequent release to groundwater 
wells or to off-site surface water (i.e., the Columbia River) is of potential concern, but will 
not be addressed in this document, since this topic will be the focus of the 200 West 
Groundwater AAMS. 

liliilllllll;,Jl-:• itilffii lt§litiilliiqf&llgiiill i!i{ 

I !j ::: 1a1121t!II!!Ui!Bilsi1- il!l • ml4:J}iffi~ii 

j,,:, :::miimiiimt-ii 1:::m,~I)tii• ttffll.tJ~r:_, 
1:: : t ittirecdde.imal 1¢.dhflt l\f.i::C.~- ]pf ~oils 

fJ1 
: 1: litl:tiillll!!tlil!-il1 

4.2.2.1 Transport from Soils to Groundwater. Soil is the initial receiving medium for 
waste discharges in the U 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 60 m (200 ft) below ground surface. These factors are discussed in the 
following sections. 

4.2.2.1.1 Depth of Release. 11:::1::Bt11u:111[::fgi:lt:::111rx1m1~::1111;:;Waste 
management units that released wastes at a greater depth below the surface Me more l:ikely 

!!l!::!!~~1~tim,;;;.iiii,iiiii•i;1,ia,imi;;,ii1iii.J.~~ 
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lll!B!:::§mm::: ~w.;:::~:~~IRsltlx::::- ::1nmm&~:::• Y:~mm~ The 216-U-4 Reverse 
Well is a primary example of a deep release at the U Plant Aggregate Area. This unit 
discharged wastes to the vadose zone approximately 23 m (75 ft) below the surface. 

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 U Plant Aggregate 
Area, the primary source of moisture for mobilizing contaminants are waste management 
units that discharge liquid waste to the soil column and precipitation recharge. As discussed 

:e~;:g!,=.!!!!!!!a-iiiiiiii~;i; soil 

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/l imMfr) of natural recharge. However, other 
researchers (Routson and Johnson 1990) have coiiduded 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-U-16 
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. An example of this process occurred at the 
216-U-16 Crib, where lateral migration of acidic waste above a caliche layer mobilized 
radionuclides m--§lql;i/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. Due to the highly 
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stratified nature of the Hanford Site vadose zone soils and the moisture content dependence 
of unsaturated hydraulic conductivity, subsffifttie::l 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 sttbsamti&:H:y 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 as follows: 

• Adsorption to Soils. Most contaminants are chemically attracted to some degree 
to the solid components of the soil matrix. For organic compounds, the 
adsorption is generally to the organic fraction of the soil, although in extremely 
low-organic soils, adsorption to inorganic components may be of greater 
importance. Soil components contributing to adsorption of inorganic compounds 
include clays, organic matter, and iron and aluminum oxyhydroxides. In general, 
Hanford surface soils are characterized as sandy or gravelly with very low 
organic content ( < 0.1 %) and low clay content ( < 12 %) (Tallman et al. 1981). 
Thus, site-specific adsorption factors are likely to be lower, and rate of transport 
higher, than the average for soils nationwide. 

• Filtration. Filtration of suspended particulates by fine-grained sediments has 
been suggested as a mechanism for concentration of radionuclides in certain 
sedimentary layers. This finding suggests that migration of suspended 
particulates may be an important mechanism of transport for poorly soluble 
contaminants. 

• Solubility. The rate of release of some chemicals is controlled by the rate of 
dissolution of the chemical from a solid form. The concentration of these 
chemicals in the pore water will be extremely low, even if they are poorly 
sorbed. An example cited by Seme and Wood (1990) is the solubility of 
plutonium oxide, which appears to be the limiting factor controlling the release of 
plutonium from waste materials at neutral and basic pH. 
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Ionic Strength of Waste. For some inorganics, the dominant mechanism leading I 
to desorption from the soil matrix is ion exchange. Leachate having high ionic 
strength (high salt content) can bias the sorption equilibrium toward desorption, 
leading to higher concentrations of the contaminant in the soil pore water. 
Wastes within the U Plant Aggregate Area that can be considered high ionic 
strength include any releases from tanks and wastes disposed of at the 216-U-5 
and 216-U-6 Trenches. 

Waste pH. The pH of a leachant has a strong effect on inorganic contaminant 
transport. Acidic leachates tend to increase migration both by increasing the 
solubility of precipitates and by changing the distribution of charged species in 
solution. The exact impact of acidic or basic wastes will depend on whether the 
chemical is normally in cationic, anionic, or neutral form, and the form that it 
takes at the new pH. Cationic species tend to be more strongly adsorbed to soils 
than neutral or anionic species. The extent to which addition of acidic leachate 
will cause a contaminant to migrate will also depend on the buffering or 
neutralizing capacity of the soil, which is correlated with the calcium carbonate 
(CaCO3) content of the soil. The soils in the Hanford formation beneath the 
U Plant Aggregate Area generally have carbonate contents in the range of 0.1 to 
5 % . Higher carbonate contents (20 to 30 % ) are observed within the Plio
Pleistocene caliche layer. 

Once the leaching solution has been neutralized, the dissolved constituents may 
re-precipitate or become reabsorbed to the soil. Observations of pH impacts on 
waste transport at the Hanford Site include: 

• The remobilization of uranium beneath the 216-U-1 and 216-U-2 Cribs is 
believed to have occurred in part because of this introduction of low pH 
solutions. 

• Leachin of Am-affiwiu.m/from the Z Plant A re ate Area 216-Z-9 ·········~······ :•:::::::::::::::::::::::::•:::•:•:•:•:•:•:::::::::::::::• gg g tfib:1'.fii£M 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 
U Plant Aggregate Area are known to form complexes with inorganic ions, which can 
enhance their solubility and mobility. Tributyl phosphate is the primary organic complexing 
agent disposed of at the U Plant Aggregate Area. 
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4.2.2.1.6 Contaminant Loss Mechanisms. Processes that can lead to loss of 
chemicals from soils, and thus decrease the amount of chemical available for leaching to 
groundwater, include: 

• Radioactive Decay. Radioactivity decays over time, generally decreasing the 
quantities and concentrations of radioactive isotopes. 

• Biotransf onnation. Microorganisms in the soil may degrade organic 
contaminants such as kerosene and inorganic chemicals such as nitrate. 

• Chemical Transformation. Hydrolysis, oxidation, reduction, radiolytic 
degradation and other chemical reactions are possible degradation mechanisms for 
contaminants. 

• Vegetative Uptake. Vegetation may remove chemicals from the soil, bring them 
to the surface, and introduce them to the food web. 

• Volatilization. Organic chemicals and volatile radionuclides can be transported 
in the vapor phase through open pores in soil either to adjacent soil or to the 
atmosphere. These volatilized compounds could include acetone, radon (a decay 
product of uranium) , and tritium (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 18:!:§ilBfl!:[IIII: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. , 
CC4) or volatile radionuclides (14C, 14CO2, 

1291, or 3H) have been released. Transport 
mechanisms include IYffilBilYR!ifflli!R~i:!i!ldiffusion down a concentration gradient~! and 
gas-driven flow. Situations where the latter process may occur include production of 
methane gas from degradation of organic compounds in soil, or production of hydrogen and 
oxygen gases by radiolytic hydrolysis of water. 

In order for fugitive dust emissions to occur, contaminants must be exposed at the 
surface of the waste management unit. A number of mechanisms could lead to exposure of 
contaminants in soil-covered waste management units. These mechanisms include uptake by 
vegetation, transport by animals, disruption of the waste management unit (e.g. , cave-ins at 
cribs) , and wind erosion. Wind erosion can strip off surface soil and uncover waste 
materials. This mechanism has been identified as an ongoing problem in some of the waste 
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management unit areas. The processes by which biota may expose contaminated soils are I 
discussed in Section 4 .2.2.4. 

The contribution of the U Plant Aggregate Area to the overall fugitive dust emissions at 
the Hanford Site - is expected to be relatively minor, based on results of air 
monitoring downv,d.iid"'o{"ihe U Plant Aggregate Area waste management units {§gb.ffi1itii ilN 11111- ···························· ·········· 

4.2.2.3 Transport from Soils to Surface Water. The only surface water available in the 
U Plant Aggregate Area is at the 216-U-14 Ditch, the associated Powerhouse Pond, and the 
207-U Retention Basin. The 216-U-14 Ditch has been active since 1944 and has received 
waste liquids from a variety of sources (Section 4.1.2.5.3). Three-quarters of the 216-U-14 
Ditch is backfilled with 0.5 to 1 m (1.5 to 3 ft) of soil at this time. The unfilled portion of 
the ditch is classified as an area of surface contamination ftfl:d is preseAtly kept full by 
discharge of clean water in order to i.ft.'li.bit serfuee eoatamieatioA FHigratioA and to FH.itigaEe 
direet mdifl.tioft impaets. 

Transport of contaminants to surface water bodies outside of the U Plant Aggregate 
Area via groundwater discharge and deposition of fugitive dust on water bodies are the 
primary pathways of potential concern for surface water effects. Groundwater discharge will 
be addressed in the 200 West Groundwater AAMSR. 

::::::;: 

4.2.2.4 Transport from Soils liD.i$ilf.lJl f\¥iwri:to Biota. Biota, plants and animals , 
have the potential for taking up .·.(bio:·uptake)·;·· ·concentrating (bioaccumulating), transporting, 
and depositing contamination beyond its original extent. Transfer from one species to 
another in the food chain is also possible because of predation. The possibility of these 
processes contributing significantly to the transport of contamination from U Plant Aggregate 

iiliiiiiiill __ _ 
llmtil i~!liiiiI! :f:9:~l t! f:9~: ::::m ::;111:lll!Y:!ni:llilm!ll:-:i:lml:il fflf!i:- fl i 111,. ... ____ ,!m 
:•:•:•:-:-:,:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-

4.2.2.4.1 Uptake by Vegetation. Release of radioactivity to the surface by growth of 
vegetation is an ongoing problem at U Plant waste management units. Roots of sagebrush 
and other native species can take up radionuclides from soils below the surface and transport 
these chemicals to the foliage. Wind dispersal of portions of the contaminated vegetation, or 
entire plants (tumbleweeds) can lead to transport of contaminants outside of the unit. 
Westinghouse Hanford has an ongoing vegetation control (herbicide application, reseeding 
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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. An example of transport through this 
mechanism is the UN-200-W-86 Unplanned Release, in which pigeon feces containing 134Cs, 
137Cs 90Sr and 106Ru were detected around the U Plant and 204-S R.etennoB Basin. ' ' :.;.:,:,:,:,:,;.:.;.;.;.;.;.;-:,;.;.;.;.:.;,:-:,;.: 

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 U Plant Aggregate Area on humans and biota ( conceptual model). 

The sources of contamination include process wastes (condensates, cooling water, 
sewage) from U Plant and the Plutonium Finishing Plant (Z Plant) ; unirradiated uranium 
wastes from the cold startup of U Plant ("interface crud"); condensate from 241-U Tank 
Farm; laboratory wastes; drainage from diversion boxes; sanitary wastes; process feed 
materials; materials from outside the aggregate area (e.g., laundry water and powerhouse 
wastewater); and contaminated equipment or waste material that was spilled during transit or 
disposed of in the Burial Ground/Burning Pit, or Construction §mf(Gij!I..aydown Area. 

Contaminants from these sources have been disposed of at the waste management units 
that are under investigation. These include the 216-U-10 Pond, ditches, retention basins, 
settling tanks, trenches, cribs, french drains, reverse wells, catch tanks, septic tanks and 
drain fields, single-shell tanks, vaults, and the various unplanned releases that have occurred 
on the site. These releases and disposal activities are described in Sections 2~(). and 4.1. 
Some of the unplanned releases are associated with specific waste sites, and ai'.e shown on 
Figure 4-3 as dashed lines with "U" designations. 

From these waste management units , various release mechanisms may have transported 
contamination to the potentially affected media. Volatilization could release chemicals from 
surface waters into the atmosphere. Materials in the ditches flowing toward U Pond may 
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have seeped into the vadose zone, or deposited into the sediments in the ditch. The 207-U 
Retention Basins may have released contaminants in a similar fashion, with the exception of 
off site flow. Biota may have taken up contaminants from the surface water and near-surface 
contaminated soils (via deep roots or burrowing animals). 

Many waste management units discharge their waste effluents directly to the near 
surface (vadose zone) soils. The trenches are potential release points via leaching or 
drainage of the liquid portion of the disposed materials. The cribs provide seepage discharge 
and similarly the french drains, reverse wells, and septic system drain fields directly inject 
their effluents into the subsurface sediments. The unplanned releases have mainly impacted 
surface soils although some contamination may have also taken place on building surfaces. 
Fugitive dust from sediment and surface soils has also been released or resuspended due to 
wind effects or surface disturbances, and some surface soils have been buried or removed to 
offsite disposal. 

The primary mechanism of vertical contaminant migration is the downward movement 
of water from the surface through the vadose zone to the unconfined aquifer. The 
contaminants generally move as a dissolved phase in the water and their rate of migration is 
controlled both by groundwater movement rates and by adsorption and desorption reactions 
involving the surrounding sediments. Some contaminants are strongly sorbed on sediments 
and their downward movement through the stratigraphic column is greatly retarded. 
Significant lateral migration of contaminants is restricted to perched water zones and to the 
unconfined aquifer, where water is moving laterally. Again adsorption and desorption 
reactions may greatly retard lateral contaminant migration. Contaminants that were 
introduced to the soil column outside of the aggregate area may migrate into the area along 
with perched or aquifer water. 
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There are four exposure routes by which humans (offsite and onsite) and other biota 
(plants and animals) can be exposed to these possible contaminants: 

• Inhalation of airborne volatiles or fugitive dusts with adsorbed contamination 

• Ingestion of surface water, fugitive dust, surface soils, biota (either directly or 
through the food chain), or groundwater 

• Direct contact with the waste materials (such as those exhumed by burrowing 
animals), contaminated surface soils, buildings, or plants, and 

• Direct radiation from waste materials, surface soils, building surfaces, or fugitive 
dusts. 

4.2.4 Characteristics of Contaminants 

Table 4-24 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 U Plant Aggregate Area. Table 4-25 summarizes the types of 
known or suspected contamination that B:Fe thought to exist at the individual waste sites. 
Known contaminants have been proven to exist from sampling and inventory data (Tables 2-2 
and 2-3). Suspected contaminants are those which could occur at a site based upon historical 
practices or chemical associations. Given the large number of chemicals known or suspected 
to be present, it is appropriate to focus this assessment on those contaminants that have been 
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,..1 8 This list was developed from Table 4-24 and fududes only those contaminants which meet 
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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 

--·-· 
Contaminants that are known or suspected carcinogens or have a U.S. 
Environmental Protection Agency (BP A) noncarcinogenic toxicity factor. In 

---··" 
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1 The following characteristics will be discussed for the contaminants listed in 
2 Table 4-26: 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
4 

15 
16 
17 
18 
19 
'20 
.21 
22 
23 
24 
25 

6 
'21 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

• 

• 

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 U Plant Aggregate Area. All recent 
environmental monitoring data were reviewed and summarized for each media in Section 4. 1. 

The most extensive monitoring data available has been for groundwater. Because 
groundwater will be evaluated in the 200 West Groundwater AAMSi, 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 U Plant Aggregate Area as a whole. 
Air and external radiation samples have been collected at several locations within or adjacent 
to the U Plant Aggregate Area. These sampling stations are also not located directly on any 
of the waste management units and therefore the sampling results cannot be attributed to any 
particular unit. 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 . 

4.2.4.2 Historical Association with U Plant - ~mi.i ~Activities. Radionuclides 
that are known components of U Plant i iiri n ti :lffll wasie'sireams are listed in Table 2-
9lQ. 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. 
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Based on the WIDS data (WHC 1991a), radionuclides that are known to have been 
disposed of to U Plant jjgf.ibtliiiii waste management units in the greatest quantities are 
as follows: ························· ··· ···· ·········· 

• 239Pu 

• 24°Pu 

• 137Cs 

• 9osr 

• 3H 

• 238u. 

Note that a complete radionuclide analysis of the U Plant waste streams is not 
available. Thus, it is possible that additional radionuclides were disposed of to U Plant 
Aggregate Area waste management units that are not included in the waste inventories. 

Nonradioactive chemicals reportedly released into U Plant Aggregate Area waste 
management units in large quantities include nitric acid, nitrates , sodium, phosphate, sulfate, 
tributyl phosphate, ammonium nitrate, and hexone. 

4.2.4.3 Mobility. Since most wastes at the U 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 4-26 varies widely and depends on site-specific factors as well 
as the intrinsic properties of the contaminant. lmillmlmDll • l lmtlil]ii!l • lllmlil l¥111ii::1u11:1§¥D¥*::::mlltit ::l\1:1111::tm§rlflMuch of the site-specific 
information needed to characterize mobility is not available and will need to be obtained 
during future field investigations. However, it is possible to make general statements about 
the relative mobility of the candidate contaminants of concern. 

4.2.4.3.1 Transport to the Subsurface. The mobility of radionuclides and other 
inorganic elements in groundwater depends on the chemical form and charge of the element 
or molecule, which in tum depends on site-related factors such as the pH, REDOX 19.9.~ 
state, and ionic composition of the groundwater. Cationic species (e.g. , Cd2+, Pu4+y·· ··--- ···· 
generally are retarded in their migration relative to groundwater to a greater extent than 
anionic species such as nitrate (NO3·). The presence in groundwater of complexing or 
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chelating agents can increase the mobility of metals by forming neutral or negatively charged 
compounds. 

The chemical properties of radionuclides are essentially identical to the nonradioactive 
form of the element; thus, discussions of the chemical properties affecting the transport of 
contaminants can apply to both radionuclides and nonradioactive chemicals. 

A soil-water distribution coefficient (KJ can be used to predict mobility of inorganic 
chemicals in the subsurface. Table 4-27 presents a summary of soil water distribution 
coefficients (KJ that have been developed for many of the inorganic chemicals of concern at 
the U Plant Aggregate Area. As discussed above, the pH and ionic strength of the leaching 
medium has an impact on the absorption of inorganics to soil; thus, the listed K,t-i are valid 
only for a limited range of pH and waste composition. In addition, soil sorption of 
inorganics is highly dependent on the mineral composition of the soil, the ionic composition 
of the soil pore water, and other site-specific factors. Thus, a high degree of uncertainty is 
involved with use of K.is that have not been verified by experimentation with site soils . 

Serne and Wood (1990) recommended Kds for use with Hanford waste assessments for 
a limited number of important radionuclides (ametjcium, cesium, cobalt, copper, iodine, 
plutonium, ruthenium, strontium, and tritium) based on soil column or batch desorption 
studies, and have proposed conservative average values for a more extensive list of elements 
based on a review of the literature. An assumed reffl:l'dfttion ~ :::of < 1 is recommended for 
americium, cesium, plutonium, and strontium under acidic concil.tions. 

Strenge and Peterson (1989) developed default Kds for a large number of elements for 
use in the Multimedia Environmental Pollution Assessment System (MEPAS), a 
computerized waste management unit evaluation system. The K.is were based on findings in 
the scientific literature, and include non-site-specific as well as Hanford Site values. Values 
are provided for nine sets of environmental conditions: three ranges of waste pH and three 
ranges of soil adsorbent material (sum of percent clay, organic material, and metal hydrous 
oxides). The values presented in Table 4-27 are for conditions of neutral waste pH and less 
than 10% adsorbent material, which is likely to be most representative of Hanford Site soils. 

The mobility of inorganic species in soil can be divided roughly into three classes using 
site-specific values (Serne and Wood 1990) where available and generic values otherwise: 
highly mobile (Kd<5), moderately mobile (5<Kd<100), and low mobility ~>100). 
Table 4-28 lists the class ranking for each of the inorganic contaminants of concern. DI 

.,. ...... : 
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The tendency of organic compounds to adsorb to the organic fraction of soils is 
indicated by the soil organic matter partition coefficient, ¾ · Partition coefficients for the 
organic chemicals of concern at the U Plant Aggregate Area are listed in Table 4-29. 
Chemicals with low K"" 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. Tfft:ftSJ)Oft eetweeft soils Md a:ir can oee1:1r either by 

; ;~i:ii:Bii\miai:;Hiidll:•-l111111• 111l: 
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 129!. 

The tendency of an organic compound to volatilize can be predicted from its Henry ' s 
Law Constant, ~. 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 4-29. Compounds with a~ 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: 

• Carbon tetrachloride 

• Chloroform 

• Methylene chloride 

• Toluene 

• Tributyl phosphate. 

4.2.4.4 Persistence. Once released to environmental media, the concentration of a 
contaminant may decrease because of biological or chemical transformation, radioactive 
decay, or the intermediate transfer processes discussed above that remove the chemical from 
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1 the medium (e.g. , volatilization to air). Radiological, chemical, and biological decay 
2 processes affecting the persistence of the U Plant Aggregate Area contaminants of concern 
3 are discussed below. 
4 
5 The persistence of radionuclides depends primarily on their half-lives. A comparison 
6 of the half-lives and specific activities for most radionuclide contaminants of concern for 
7 U Plant is presented in Table 4-30. The specific activity is the decay rate per unit mass, and 
8 is inversely proportional to the half-life of the radionuclide. Half-lives for the radionuclides 
9 listed in Table 4-30 range from seconds to over one billion years. Also listed are the decay 

10 mechanisms of primary concern for the radionuclide. Note that radionuclides often undergo 
11 several decay steps in quick succession, (e.g. , an alpha decay followed by release of one or 
12 more gamma rays). The daughter products of these decays are themselves often radioactive. 
13 
· 4 Decay will occur during transport (e.g. , through the vadose zone to the aquifer, 
15 through the aquifer) and may lead to significant reductions in levels discharging to the 
16 Columbia River. For direct exposures (e.g. , to surface soils or air), the half-life of the 
-17 radionuclide is of less importance, unless the half-life is so short that the radionuclide 
,18 undergoes substantial decay between the time of disposal and release to the environment. 
19 
20 Nonradioactive inorganic chemicals detected at the site are generally persistent in the 
21 environment, although they may decline in concentration due to transport processes or 
22 change their chemical form due to chemical or biological reactions. Nitrate undergoes 
23 chemical and biological transformations that may lead to its loss to the atmosphere (as N2) or 
,24 incorporation into living organisms, depending on the RBDOX rlffij JJje nvironment and 
25 microbiological communities present in the medium. 

6 
21 Biotransformation rates for organics vary widely and are highly dependent on site-
28 specific factors such as soil moisture, RBDOX ~*-!]conditions, and the presence of 
29 nutrients and of organisms capable of degrading. the .compound. Ketones , such as acetone 
30 and methyl isobutyl ketone (MIBK) , are easily degraded by microorganisms in soil and thus 
31 would tend not to persist. Chlorinated solvents (e.g. , carbon tetrachloride) may undergo 
32 slow biotransformation in the subsurface under anoxic conditions. Volatile aromatics such as 
33 toluene are generally intermediate in their biodegradability. 
34 
35 4.2.4.5 Toxicity. Contaminants may be of potential concern for impacts to human health if 
36 they are known or suspected to have carcinogenic properties, or if they have adverse 
37 noncarcinogenic human health effects. The toxicity characteristics of the chemicals detected 
38 at the operable ufti:t :~:i~liim::::-. are summarized below. 
39 
40 4.2.4.5.1 Radionuclides. All radionuclides are classified by EPA as known human 
41 carcinogens based on their property of emitting ionizing radiation and on the evidence 
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provided by epidemiological studies of radiation-induced cancers in humans. Non
carcinogenic health effects associated with radiation exposure include genetic and teratogenic 
effects; however, these effects generally occur at higher exposure levels than those required 
to induce cancer. Thus, the carcinogenic effect of radionuclides is the primary identified 
health concern for these chemical~j(fll ::fl~!), , 

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 
4-31. These values represent the increase in probability of cancer to an individual exposed 
for a lifetime to a radionuclide at a level of 1 pCi/m3 in air, 1 pCi/L in drinking water, 1 
pCi/ g in ingested soil, or to external radiation from soil having a radionuclide content of 1 

if mil ~Im~ lfflllli: 
For those radionuclides without EPA (1991) slope factors, the Hanford Baseline Risk 

i,•~iffii1:m~mt.1mq~:BE,~alllllft l• ll111ill• lli\ 
m:=:pfflJ)Oses to use the dose conversion factors developed by the International Commission on 
Radiological Protection to calculate a risk value. Any Hanford site risk assessments will be 
performed in accordance with the Hanford Baseline Risk Assessment Methodology document 

iiiilF11~111mWIIP~ 
The unit risk factors for different radionuclides are roughly proportional to their 

specific activities, but also incorporate factors to account for distribution of each radionuclide 
within various body organs, the type of radiation emitted, and the length of time that the 
nuclide is retained in the organ of interest. 
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Based on the factors listed in Table 4-31 , the highest risk for exposure to 1 pCi/m3 in 
air is from plutonium, americium and uranium isotopes, which are alpha emitters. Among 
the radionuclides contaminants of concern for the U Plant Aggregate Area, the highest risks 
from ingestion of soil at 1 pCi/g are for m Ac 241 Am 243 Am 238Pu 244Cm 134Cs 129! 237Np ' ' ' ' . ' ' ' ' 231Pa, 226Ra, 228Ra, 229Th, and the uranium isotopes. The primary gamma-emitters are 214Bi, 
6°Co 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 

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 4-32. 

toricity criteria for fflliftY of the chemicals suspected of being present or detected at the U 
Plant Aggregate Area. Many of the chemicals that lack toricity criteria have negligible 
toricity or are necessary Rt1trients ~ _th~ ~fBliftdi~~-llff![:• ll[[ifflil~xi!~iSBRII~ 

Several of the chemicals have known toxic effects but no toxicity criterion is presently 
available. In some instances the criteria have been withdrawn by EPA pending review of the 
toxicological data and will be reissued at a future date. Chemicals with known toxicity for 
which toxicity factors are presently not available include lead, selenium, kerosene and 
tributyl phosphate. 

4.2.4.6 Bioaccumulation potential. Contaminants may be of concern for exposure if they 
have a tendency to accumulate in plant or animal tissues at levels higher than those in the 
surrounding medium (bioaccumulation) or if their levels increase at higher trophic levels in 
the food chain (biomagnification). Contaminants may be bioaccumulated because of 
element-specific uptake mechanisms (e.g., incorporation of strontium into bone) or by 
passive partitioning into body tissues (e.g. , concentration of organic chemicals in fatty 
tissues) . 
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1600 meters 

Lone A = <700 ct/s Zone E = 22,000 to 70,000 crJs 
Zone B = 700 to 2,200 ct/s Zone F = 70,000 to 220,000 ct/s I 
Zone C = 2,200 to 7,000 ct/s Zone G = 220,000 to 700,000 ct/s 
Zone D = 7,000 to 22,000 ct/s Zone H = 700,000 to 2,200,000 ct/s 
2 = U Plant Aggregate Area and 216-U-l and 216-U-2 Cribs 
3 = 244-U Tank Farm 
Other numbers refer to sites outside the U Plant Aggregate Area. 
U Plant Aggregate Area is outlined in red. 
The results are displayed as rela tive levels of man-made radionuclde activity 

Figure 4-1. Gamma Iso radiation Contour 
Map of the '200 West Area. 
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Surface Contamination - Underground 

U Plant Aggregate Area is outlined in red. 

Figure 4-2. Surface, Underground, and Migrating Map 
of the 200 West Area. (Huckfeldt 1991b) 
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RECEPTORS 

Figure 4-3. Conceptual Model of the 
U Plant Aggregate Area. 
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Some contaminants may volati lize and enter the atmosphere after 
release. 

® Wind may move contaminants laterally at the surface. For a surface 
release, this may occur immediately. For subsurface releases, 
contaminants must first be moved to the surface by biological activity. 

@ 

© 

The majority of contaminants are held in the vadose zone soils 
immediately beneath the point of release. The highest total activities will 
be immediately beneath the point of release and less mobile 
contaminants such as TRUs should be restricted to this area. 

Thin discontinuous aquitards may cause small perched water zones. 
Some lateral migration of contaminants may occur above such a zone , 
particularly if it occurs close to the point of release. 

® The majority of liquid travels downward through the vadose zone 
carrying some more mobile contaminants such as fission products. 
Contaminants may be locally concentrated in fine-grained horizons , 
though at much lower concentrations than occur immediately beneath 

.- the point of release . 

® The caliche layer is the most significant physical and chemical barrier to 
vertical contaminant migration in the vadose zone. Perched water 
zones are most likely to occur above the caliche layer and significant 
lateral migration of waste water may occur. 

(J) Perched water eventually percolates through the caliche layer or passes 
through gaps in the caliche and reaches the groundwater. Some of the 
most mobile contaminants (tritium, cyanide, iodine, nitrates, nitrites, 
fluoride) reach the groundwater and may form contaminant plumes. 

® Waste water from adjacent active waste management units may 
remobilize contaminants in the underlying vadose zone. 

Figure 4-4. Physical Conceptual Model of 
Contaminant Distribution. 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 1 of 7 

Surface Surface Vadose 
Source Waste Management Unit Air Soil (0-1 m) Water Biota Zone Remarks 

i :: :: ::···••·· •·•·•·•·•····· ./ . •··· •·•···•·•· • •?:r/. · .. / tiilik1lilia 
.. ·•r••)··•n• .. •. u:::: :<u .. ·<· < ..... t :•<t••/ t••:·•···•·•·?f )•••(:!12 •·· :;::::<•· .................. / j > < > ·• />...... . > < ./. . ·.·• ···•·• :;::/ ·•,·,··•,· ·,;.;,,-.•.·-:·•·•:··.··· ·-·-

241-U-101 Single-Shell Tank -- -- -- -- s Also described by UPR-200-W-154 

241-U-102 Single-Shell Tank -- -- -- -- s No reported release 

241-U-103 Single-Shell Tank -- -- -- -- s As described by UPR-200-W-128 

241-U-104 Single-Shell Tank -- -- -- -- s Also described by UPR-200-W-155 

241-U-105 Single-Shell Tank -- -- -- -- -- No reported release 

241-U-106 Single-Shell Tank -- -- -- -- -- No reported release 

241-U-107 Single-Shell Tank -- -- -- -- -- No reported release 

241-U-108 Single-Shell Tank -- -- -- -- -- No reported release 

241-U-109 Single-Shell Tank -- -- -- -- -- No reported release 

241-U-110 Single-Shell Tank -- -- -- -- s Also described by UPR-200-W-156 

241-U-111 Single-Shell Tank -- -- -- -- -- No reported release 

241-U-112 Single-Shell Tank -- -- -- -- s Also described by UPR-200-W-157 

241-U-201 Single-Shell Tank -- -- -- -- -- No reported release 

241-U-202 Single-Shell Tank -- -- -- -- -- No reported release 

241-U-203 Single-Shell Tank -- -- -- -- -- No reported release 

241-U-204 Single-Shell Tank -- -- -- -- -- No reported release 

241-U-301 Catch Tank -- -- -- -- -- No reported release 

241-U-361 Settling Tank -- -- -- -- -- No reported release (See Unplanned Release 
UN-200-W-19) 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 2 of 7 

Surface Surface Vadose 
Source Waste Management Unit Air Soil (0-1 m) Water Biota Zone Remarks 

241-U-302 Catch Tank -- -- -- -- -- No reported release (See Unplanned Release 
UN-200-W-6) 

244-U Receiver Tank -- -- -- -- -- No reported release 

244-UR-Vault -- -- -- -- s Also described by UPR-200-W-24 

241-WR Vault -- -- -- -- -- No reported release 

i>-
216-S-21 Crib s s -- s --

216-U-1 and 216-U-2 Cribs s K -- -- K Uranium contamination identified in perched 
water zones 

216-U-8 Crib s s -- s s 

216-U-12 Crib -- -- -- -- s 

216-U-16 Crib -- -- -- -- s 

216-U-17 Crib -- -- -- -- s 

216-Z-20 Crib -- -- -- -- s 

216-S-4 French Drain s s -- s s 

216-U-3 French Drain -- -- -- -- s 

216-U-4A French Drain -- -- -- -- s Began to plug--possibility of overflow to 
surface soil 

216-U-4B French Drain -- -- -- -- s Received overflow from 216-U-4 Reverse 
Well to possibly cause some surface or near-
surface contamination 

216-U-7 French Drain -- -- -- -- s 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 3 of 7 

Source Waste Management Unit 

216-U-10 Pond 

216-U-14 Ditch 

216-Z-1D Ditch 

216-Z-11 Ditch 

216-Z-19 Ditch 

216-U-5 and 216-U-6 Trenches 

216-U-11 Trench 

216-U-13 Trench 

216-U-15 Trench 

2607-W-5 Septic Tank/Drain Field 

2607-W-7 Septic Tank/Drain Field 

2607-W-9 Septic Tank 

2607-WUT Septic Tank 
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No reported contaminants 
Discharged to 216-U-1 and 216-U-2 Cribs 

No reported release 

No reported contaminants 

No reported contaminants 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 4 of 7 

Surface Surface Vadose 
Source Waste Management Unit Air Soil (0-1 m) Water Biota Zone Remarks 

·,·, i{?:\fti\{l(t/t\(}\)(:}:(t{(/:/)<: :·.· ~:~.: ~-:-:·:-.•. . - :7 _,: - _:.:, ~ :~ .- ' -~ . t,S.f::itti4iPi~ .·.·. ;.•:< 

241-U-151 Diversion Box -- -- -- -- -- No reported release (See Unplanned Release 
UN-200-W-6) 

241-U-152 Diversion Box -- -- -- -- -- No reported release (See Unplanned Release 
UN-200-W-6) 

241-U-153 Diversion Box -- -- -- -- -- No reported release 

241-U-252 Diversion Box -- -- -- -- -- No reported release 

241-UR-151 Diversion Box -- -- -- -- -- No reported release 

241-UR-152 Diversion Box -- -- -- -- -- No reported release 

241-UR-153 Diversion Box -- -- -- -- -- No reported release 

241-UR-154 Diversion Box -- -- -- -- -- No reported release 

241 -UX-154 Diversion Box -- -- -- -- -- No reported release (See Unplanned Release 
UN-200-W-6) 

241-U-A Valve Pit -- -- -- -- -- No reported release 

241-U-B Valve Pit -- -- -- -- -- No reported release 

241-U-C Valve Pit -- -- -- -- -- No reported release 

241-U-D Valve Pit -- -- -- -- -- No reported release 

··•·····••······· ! : •• / :••·········/ > 
•·•···••·••·••••··.·•··•·< / 22J.J \\\ ... ¥>•···•· ,,\S / ~~- I ..•. · ... 

. ~---: ' .. :-. :-. ' --:: -:,~_; . ; . -._. :::: .-.·.-. •: 

207-U Retention Basin s s s s s 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 5 of 7 

Surface Surface Vadose 
Source Waste Management Unit Air Soil (0-1 m) Water Biota Zone Remarks 

· >··•···•·•·•·•·•.>/}.>·•••••• c•·•·· ··••••)••. ••·· ·•·•··•·.•j·· r••··••.···•·••· ·····•···•·•········•·· ·r·r·•·······•······ •·>••············ •·•·•·•·•·• KIi;;.;~: ••· -"·• .··••y·• <·•>>·····•.•········•········••>·> \) ··•·•<·•F•)Ii? •. ]... >•· ·•·····•·.•················•· :i• (/····/•··· .··•·······\+ •• · . . .·· .. . . / ) ;· - - ·-- ... ·. ········· •)(?< ···•·•··:••·••··············· ·•·· . /•••t ..... / ....... :; ..•. ·•·•·•··· 

Burial Ground/Burning Pit -- -- -- -- --

Construction Surface Laydown Area -- -- -- -- -- No reported contaminants 

·• • : ) . . ( •·••··••··<··• . ? ? ·•·· \ .......... :-:.: lJrit,tillih&t F-ele$es > < {· ·.• ··•·• >.••< .....• ; ;/ ;< .......... 
::::·:.· 

-:,:,:,: .:::•_'.-.•:·•.• .. •.•.•:-:-:-:-: ::::. _'.:-::-::: . .::::: ;,;.;:,.;., ,::::::. .... ,:-· .• -;•·: ... >•••t< .. .· 

UN-200-W-6 -- s -- -- --

UN-200-W-19 -- S,R? -- -- S,R? 

UN-200-W-33 -- S,R? -- -- S,R? 

UN-200-W-39 -- s -- -- s Site is now under the 224-UA Addition 

UN-200-W-46 -- -- -- -- -- In 1958, contamination was reported on all 
outside horizontal surfaces. 

UN-200-W-48 -- s -- -- --

UN-200-W-55 -- S,R? -- -- --

UN-200-W-60 -- S,R? -- -- --
UN-200-W-68 -- s -- -- s 

UN-200-W-71 -- S,R -- -- --
UN-200-W-78 -- K,R? -- -- --
UN-200-W-86 -- K,R -- -- --

UN-200-W-101 s K -- s s 

UN-200-W-111 -- s -- s s 

UN-200-W-112 -- s -- s s 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 6 of 7 

Surface Surface Vadose 
Source Waste Management Unit Air Soil (0-1 m) Water Biota Zone Remarks 

UN-200-W-117 -- s -- s s 

UN-200-W-118 s s -- s s Windbome particulate 

UN-200-W-125 -- s -- s s Same as 216-U-15 Trench 

UN-200-W-138 -- s -- s s 

UN-200-W-161 s K -- s s 

UPR-200-W-24 s K -- s s 

UPR-200-W-104 -- K,R? -- s s 
UPR-200-W-105 -- K,R? -- s s 

UPR-200-2-106 -- K,R? -- s s 

UPR-200-W-107 -- K,R? -- s s 

UPR-200-W-110 -- K -- s s 

UPR-200-W-128 -- s -- s s 

UPR-200-W-154 -- -- -- -- s 

UPR-200-W-155 -- -- -- -- s 

UPR-200-W-156 -- -- -- -- s 

UPR-200-W-157 -- -- -- -- s 

Uranium Contamination Leak -- s -- s s 

WHC/8-3-92/02537T 
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. 

Surface Surface Vadose 
Source Waste Management Unit Air Soil (0-1 m) Water Biota Zone 

Paint Waste Spill -- -- -- -- --
Notes: 

s 
K 
R 
R? 
NC 

Suspected contamination, primarily based on WIDS (WHC 1991a) and other waste inventory data. 
Known contamination based on chemical analytical data, WIDS (WHC 1991a), or other sources. 
Complete remediation reported. 
Remediation attempted, effectiveness not documented. 
No contamination indicated. 

WHC/8-3-92/02537T 
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Table 4-2. Summary of Chemical Contamination in Various Affected Media for 
U Plant Aggregate Area. Page 1 of 7 

Surface Surface Vadose 
Source Waste Management Unit Air Soil (0-1 m) Water Biota Zone Remarks 

•"i .· .· . · .. ,,., 
Tanks and Vaults ... ,. ·-.: .,, .. 

241-U-101 Single-Shell Tank -- -- -- -- s Also described by UPR-200-W-154 

241-U-102 Single-Shell Tank -- -- -- -- -- No reported release 

241-U-103 Single-Shell Tank -- -- -- -- s As described by UPR-200-W-128 

241-U-104 Single-Shell Tank -- -- -- -- s Also described by UPR-200-W-155 

241-U-105 Single-Shell Tank -- -- -- -- -- No reported release 

241 -U-106 Single-Shell Tanlc -- -- -- -- -- No reported release 

241 -U-107 Single-Shell Tank -- -- -- -- -- No reported release 

24 I -U- I 08 Single-Shell Tank -- -- -- -- -- No reported release 

24 I-U-109 Single-Shell Tank -- -- -- -- -- No reported release 

241 -U- I IO Single-Shell Tank -- -- -- s Also described by UPR-200-W-156 

241 -U- l l I Single-Shell Tank -- -- -- -- -- No reported release 

241 -U-l l 2 Single-Shell Tank -- -- -- -- s Also described by UPR-200-W-157 

241-U-201 Single-Shell Tank -- -- -- -- -- No reported release 

241 -U-202 Single-Shell Tank -- -- -- -- -- No reported release 

24 I-U-203 Single-Shell Tank -- -- - - -- -- No reported release 

24 l -U-204 Single-Shell Tank -- -- -- -- -- No reported release 

241-U-301 Catch Tank -- -- -- -- -- No reported release 

241 -U-361 Settling Tank -- -- -- -- s No reported release (See Unplanned Release 
UN-200-W-19) 

WHC/7-29-92/02537T 
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Table 4-2. Summary of Chemical Contamination in Various Affected Media for 
U Plant Aggregate Area. Page 2 of 7 

Surface Surface Vadose 
Source Waste Management Unit Air Soil (0-1 m) Water Biota Zone Remarks 

241-U-302 Catch Tank -- -- -- -- s No reported release (See Unplanned Release 
UN-200-W-6) 

244-U Receiver Tank -- -- -- -- -- No reported release 

244-UR-Vault -- -- -- -- s Also described by UPR-200-W-24 

241-WR Vault -- -- -- -- -- No reported release 

.•·•· /./ < l;J,'.tl>s an\. 'c --..-= ·.·.·.·.·.·.·.· .. ·. ··.••·· / : 

216-S-21 Crib -- -- -- -- s 

216-U-1 and 216-U-2 Cribs s s -- s s 

216-U-8 Crib -- -- -- -- s 

216-U-12 Crib -- . -- -- -- s 

216-U-16 Crib -- -- -- -- s 

216-U-17 Crib -- -- -- -- s 

216-Z-20 Crib s s -- s s 

216-S-4 French Drain -- -- -- s --

216-U-3 French Drain -- -- -- -- s 

216-U-4A French Drain -- -- -- -- s Began to plug--possibility of overflow to 
surface soil 

216-U-4B French Drain -- -- -- -- s Received overflow from 216-U-4 to possibly 
cause some surface or near-surface 
contamination 

216-U-7 French Drain -- -- -- -- s 

WHC/8-4-92/02537T 



Table 4-2. Summary of Chemical Contamination in Various Affected Media for 
U Plant Aggregate Area. 

Surface Surface Vadose 
Source Waste Management Unit Air Soil (0-1 m) Water Biota Zone Remarks 

:::• :,: •, 

, Reverse Wells •,•:-:-.,., :::;: . :, . 

216-U-4 Reverse Well -- -- -- -- s 

Ponds, Ditches and Trenches. 

216-U-10 Pond -- -- -- -- s 

216-U-14 Ditch -- -- -- -- s 

216-Z- lD Ditch -- -- -- -- s 

216-Z-ll Ditch -- -- -- -- s 

216-Z-19 Ditch -- -- -- -- s 

216-U-5 and 216-U-6 Trenches -- -- -- -- s 

216-U- ll Trench -- -- -- -- s 

2 I 6-U-13 Trench -- -- -- -- s 

216-U-15 Trench s s -- s s 

Septic Tanks and Associated Drain Fields 

2607-W-5 Septic Tank/Drain Field -- -- -- -- -- No reported contaminants 

Page 3 of 7 

Discharged to 216-U-l and 216-U-2 Cribs 

2607-W-7 Septic Tank/Drain Field -- -- -- -- -- No reported release 

2607-W-9 Septic Tank -- -- -- -- -- No reported contaminants 

2607-WUT Septic Tank/Drain Field -- -- -- -- -- No reported contaminants 

WHC/7-29-92/02537T 
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Table 4-2. Summary of Chemical Contamination in Various Affected Media for 
U Plant Aggregate Area. Page 4 of 7 

Surface Surface Vadose 
Source Waste Management Unit Air Soil (0-1 m) Water Biota Zone Remarks 

Transfer Facilities, Diversion Boxes, and Pipelines > .. t 
241-U-151 Diversion Box -- -- -- -- s No reported release (See Unplanned Release 

UN-200-W-6) 

241-U-152 Diversion Box -- -- -- -- s No reported release (See Unplanned Release 
UN-200-W-6) 

241-U-153 Diversion Box -- -- -- -- -- No reported release 

241-U-252 Diversion Box -- -- -- -- -- No reported release 

241-UR-15 1 Diversion Box -- -- -- -- -- No reported release 

241-UR- 152 Diversion Box -- -- -- -- -- No reported release 

241-UR-153 Diversion Box -- -- -- -- -- No reported release 

241-UR-154 Diversion Box -- -- -- -- -- No reported release 

241-UX- 154 Diversion Box -- -- -- -- -- No reported release (See Unplanned Release 
UN-200-W-6) 

241-U-A Valve Pit -- -- -- -- -- No reported release 

241-U-B Valve Pit -- -- -- -- -- No reported release 

241-U-C Valve Pit -- -- -- -- -- No reported release 

241-U-D Valve Pit -- -- -- -- -- No reported release 

Basins 

207-U Retention Basin s -- K s --

WHC/7-29-92/02537T 
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Table 4-2. Summary of Chemical Contamination in Various Affected Media for 
U Plant Aggregate Area. Page 5 of 7 

Surface Surface Vadose 
Source Waste Management Unit Air Soil (0-1 m) Water Biota Zone Remarks 

> ·•· ·, /. . "::. . .. ·. ···•· ./· ·•·:,::- ..... •, .... < ... > 
Burial •• Sites 

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

Burial Ground/Burning Pit -- -- -- -- --
Construction Surface Laydown Area -- -- -- -- -- No reported contaminants 

.. ·,· . Unplanned Releases ·.· .. ·.- .. · ·'.·, .... 

UN-200-W-6 -- -- -- -- --

UN-200-W-19 s -- -- s --

UN-200-W-33 -- -- -- - - --
UN-200-W-39 -- -- -- -- -- Site is now under the 224-UA Addition 

UN-200-W-46 -- -- -- -- -- In 1958, contamination was reported on all 
outside horizontal surfaces. 

UN-200-W-48 -- -- -- -- --

UN-200-W-55 -- -- -- -- --

UN-200-W-60 -- -- -- -- --

UN-200-W-68 -- -- -- -- --

UN-200-W-71 -- -- -- -- --

UN-200-W-78 -- -- -- -- --

UN-200-W-86 -- -- -- -- --

UN-200-W-101 -- -- -- -- --

UN-200-W-l l l s s -- s s 

UN-200-W-112 s s -- s s 

WHC/7-29-92/02537T 
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Table 4-2. Summary of Chemical Contamination in Various Affected Media for 
U Plant Aggregate Area. 

Surface Surface Vadose 
Source Waste Management Unit Air Soil (0- l m) Water Biota Zone Remarks 

UN-200-W-l 17 -- -- -- -- --

UN-200-W-l 18 s s -- s s Windbome particulate 

UN-200-W-125 s s -- s s Same as 216-U-15 Trench 

UN-200-W-138 s s -- s s 

UN-200-W-161 -- -- -- -- --

UPR-200-W- 18 - - -- -- -- --

UPR-200-W-24 -- - - -- -- s 

UPR-200-W-104 -- -- -- -- --

UPR-200-W- IOS -- -- -- -- --

UPR-200-2- 106 -- -- -- -- --

UPR-200-W- 107 -- -- -- -- --

UPR-200-W- l IO -- -- -- -- --

UPR-200-W- 128 -- -- -- -- --

UPR-200-W- I 54 -- -- -- -- --

UPR-200-W- 155 -- -- -- -- --

UPR-200-W- 156 - - -- -- -- --

UPR-200-W-157 -- -- -- --

Uranium Contamination Leak -- -- -- s s 

WHC/7-29-92/02537T 
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Table 4-2. Summary of Chemical Contamination in Various Affected Media for 
U Plant Aggregate Area. 

Surface Surface Vadose 

Page 7 of 7 

Source Waste Management Unit Air Soil (0-1 m) Water Biota Zone Remarks 

Paint Waste Spill s s -- s s 

Notes: 
s 

K 

R 
R? 
NC 

_Suspected contamination, based on WIDS (WHC 1991a), 200-UP-2 Operable Unit Technical Baseline Report (Deford 1991), other 
waste inventory data, and available sampling and analysis information. 
Known contamination based on WIDS (WHC 1991a), 200-UP-2 Operable Unit Technical Baseline Report (Deford 1991), or other 
sources. 
Complete remediation reported. 
Remediation attempted, effectiveness not documented. 
No contamination indicated by the available data. 

WHC/7-29-92/02537T 



Table 4-3. Types of Data Available for Each Waste Management Unit. Page 1 of 6 

Waste, 
Surface External Soil, or 

Radiological Radiation Sediment Biota Borehole 
Waste Management Unit or Unplanned Release Inventory Survey Monitoring Sampling Sampling Geophysics 

Tanks and Vaults .. ,. 

24 1-U-10 1 Single-Shell Taruc R,C -- -- -- -- R 

24 1-U-102 Single-Shell Tank R,C -- -- R -- R 

241-U-103 Single-Shell Taruc R,C -- -- R -- R 

241 -U- 104 Single-Shell Tank R,C -- -- -- -- R 

24 1-U- 105 Single-Shell Taruc R,C -- -- R -- R 

24 1-U-106 Single-Shell Tank R,C -- -- R -- R 

24 1-U-107 Single-Shell Tank R,C -- -- R -- R 

241-U-108 Single-Shell Tank R,C -- -- R -- R 

24 1-U-109 Single-Shell Tank R,C -- -- R -- R 

241 -U- I JO Single-Shell Tank R,C -- -- R -- R 

241-U-I I I Single-Shell Tank R,C -- -- R -- R 

24 1-U- I 12 Single-Shell Tank R,C -- -- -- -- R 

24 1-U-20 I Single-Shell Tank R,C -- -- R -- R 

24 1-U-202 Single-Shell Tank R,C -- -- R -- R 

24 J-U-203 Single-Shell Tank R,C -- -- R -- R 

24 1-U-204 Single-Shell Tank R,C -- -- R -- R 

241-U-301 Catch Tank -- -- -- -- -- --

24 1-U-361 Settl ing Tank -- -- -- -- -- --

WHC/7-29-92/0253 7T 
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Table 4-3. Types of Data Available for Each Waste Management Unit. Page 2 of 6 

Waste, 
Surface External Soil , or 

Radiological Radiation Sediment Biota Borehole 
Waste Management Unit or Unplanned Release Inventory Survey Monitoring Sampling Sampling Geophysics 

241 -UX-3024 Catch TanJc -- -- -- -- -- --
244-U Receiver TanJc -- -- -- -- -- --

241 -WR Vault -- -- -- -- -- --
244-UR Vault -- -- -- -- -- --

Cribs and Drains 

2 16-S-2 1 Crib R,C R -- -- -- R 

2 16-U-1 and 21 6-U-2 Cribs R,C R -- -- -- R 

216-U-8 Crib R,C R -- -- -- R 

2 16-U-12 Crib R R R -- -- R 

2 16-U- !6 Crib R R -- -- -- R 

2 16-U-17 Crib R R -- -- - - R 

2 16-Z-20 Crib R,C R R -- -- --

2 I 6-S-4 French Drain R R -- -- -- --

2 16-U-3 French Drain R R -- -- -- R 

2 16-U-4A French Drain R R -- -- -- --
2 16-U-48 French Drain R R -- -- -- --
2 16-U-7 French Drain R R -- -- -- --

WHC/7-29-92/02537T 
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Table 4-3. Types of Data Available for Each Waste Management Unit. Page 3 of 6 

Waste, 
Surface External Soil, or 

Radiological Radiation Sediment Biota Borehole 
Waste Management Unit or Unplanned Release Inventory Survey Monitoring Sampling Sampling Geophysics 

>···•·•··· 

.. 
··• < .· < .... > c•·· .· . .:: . : .· .··· : :·• 

·:·.· ··• ·•••••••••••••••••J )~ n>•·•·••••••••••?••••••••·•• ·•·:·••:••··: ... ·.:·. J><> · Reverse Wells \ 
·. 

•••• 
. : :• ..... : .. . · ... <\ ... .· . .· ...... •·· .. .:: ·:.:: ::•• •.:::••:/ .. ·••: :: > 

216-U-4 Reverse Well C R -- -- -- --

. ·•:•. ·•·•·•••u }x••••<••>x>t•• >••••·•••••>••·•••••::•· 

. \/ 
. 

•.· . .: .• 
Ponds, Pitches, .and Trenches .::•· / : . . 

216-U-10 Pond R R R R -- --

216-U-14 Ditch -- R R R -- R 

216-Z-ID Ditch R -- -- R -- --

216-Z-1 l Ditch R -- -- R -- --

216-Z- I 9 Ditch R R -- R -- --

216-U-5 Trench R,C R -- -- -- --

216-U-6 Trench R R -- -- -- --

216-U-I I Trench -- R -- R -- --

216-U-13 Trench R R -- -- -- --

216-U-15 Trench R,C R -- -- -- --
. 

Septic Tanks and Associated Drain Fields 

2607-W-5 Septic Tank/Drain Field -- -- -- -- -- --

2607-W-7 Septic Tank/Drain Field -- -- -- -- -- --

2607-W-9 Septic Tank/Drain Field -- -- -- -- -- --

2607-WUT Septic Tank/Drain Field -- -- -- -- -- --

WHC/7-29-92/02537T 
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Table 4-3. Types of Data Available for Each Waste Management Unit. Page 4 of 6 

Waste, 
Surface External Soil, or 

Radiological Radiation Sediment Biota Borehole 
Waste Management Unit or Unplanned Release Inventory Survey Monitoring Sampling Sampling Geophysics 

Transfer Facilities, Diversion Boies, and Pipelines 
.. •:::::-•· .. 

·. . .. if) •: 

241-U-A,B,C,D Valve Pits -- -- -- -- -- --

241-U-151 Diversion Box -- -- -- -- -- --

241-U-152 Diversion Box -- -- -- -- -- --

24 I -U- I 53 Diversion Box -- -- -- -- -- --

241-U-252 Diversion Box -- -- -- -- -- --

241-UR-151 Diversion Box -- -- -- -- -- --

241-UR-152 Diversion Box -- -- -- -- -- --

241-UR-153 Diversion Box -- -- -- -- -- --

241-UR-154 Diversion Box -- -- -- -- -- --

241-UX-154 Diversion Box -- -- -- -- -- --

Basins 

207-U Retention Basin -- R -- R R --

Burial Sites 

Burial Ground/Burning Pit -- -- -- -- -- --

Construction Surface Laydown Area -- -- -- -- -- --

Unplanned Releases 

UN-200-W-6 -- -- -- -- -- --

UN-200-W-19 -- -- -- -- -- --

WHC/7-29-92/02537T 
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Table 4-3. Types of Data Available for Each Waste Management Unit. Page 5 of 6 

Waste, 
Surface External Soil , or 

Radiological Radiation Sediment Biota Borehole 
Waste Management Unit or Unplanned Release Inventory Survey Monitoring Sampling Sampling Geophysics 

UN-200-W-33 -- -- -- -- -- --

UN-200-W-39 -- -- -- -- -- --

UN-200-W-46 -- -- -- -- -- --

UN-200-W-48 -- -- -- -- -- --
UN-200-W-55 -- -- -- -- -- --
UN-200-W-60 -- -- -- -- -- --

UN-200-W-68 -- -- -- -- -- --

UN-200-W-71 -- -- -- -- -- --

UN-200-W-78 - - -- -- -- -- --

UN-200-W-86 - - -- -- -- -- --

UN-200-W-10 I - - R -- -- -- --

UN-200-W-111 -- R -- -- -- --

UN-200-W-l 12 -- R -- -- -- --
UN-200-W-l 17 -- R - - -- -- --

UN-200-W-1 18 -- R - - -- -- --

UN-200-W-125 R,C R -- -- -- --

UN-200-W-138 R R -- -- -- --

UN-200-W-161 -- R -- R -- --

UPR-200-W-18 -- -- -- -- -- --

WHC/7-29-92/02537T 
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Table 4-3. Types of Data Available for Each Waste Management Unit. 

Waste, 
Surface External Soil, or 

Radiological Radiation Sediment 
Waste Management Unit or Unplanned Release Inventory Survey Monitoring Sampling 

UPR-200-W-24 -- -- -- --

UPR-200-W-104 R -- -- R 

UPR-200-W-105 R -- -- R 

UPR-200-W-106 R -- -- R 

UPR-200-W-107 R -- -- R 

UPR-200-W- l 10 -- R -- --

UPR-200-W-128 -- -- -- --

UPR-200-W-154 R -- -- --

UPR-200-W-155 R -- -- --

UPR-200-W-156 R -- -- --

UPR-200-W-157 R -- -- --

Uranium Contamination Leak R -- -- --

Paint Waste Spill -- -- -- --
Notes: 

C ~ Chemical-related data 
R = Radionuclide-related data 

WHC/7-29-92/02537T 
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Biota Borehole 
Sampling Geophysics 

-- --
-- R 

-- --

-- --

-- --

-- --

-- --

-- R 

-- R 

-- R 

-- R 

-- --

-- --
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Table 4-4. Summary of Air Monitoring Results (pCi/m3
) . 

Site 

Radionuclide N155a1 Nl6Sa1 Nl68a1 N9608' N975a1 

Sr-90 5.85E-04 6.55E-04 7.61E-04 5.44E-04 4.02E-04 

Cs-137 l.24E-03 l.37E-04 6.36E-04 4.97E-04 1.60E-04 

Pu-239 2.29E-05 2.37E-04 3.77E-05 2.52E-05 2.28E-05 

U (total) 4.56E-05 4.45E-05 2.92E-04 5.04E-05 4.67E-05 

a/ These values are averages for each year with a detection since 1985. 
See Appendix A for complete data set. 
See Plate 2 for sampling locations. 

WHC/8-3-92/02537T 

4T-4 

N995a1 

2.71E-04 

l.37E-03 

. 4.33E-05 

5.33E-04 
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VI 
p) 

Waste Management Unit 

261-S-21 Crib 

216-U-1 & U-2 Cribs 

216-U-8 Crib 

216-U-12 Crib 

216-U-16 Crib 

216-U-17 Crib 

216-Z-20 Crib 

216-S-4 French Drain 

216-U-3 French Drain 

216-U-4A French Drain 

216-U-4B French Drain 

216-U-7 French Drain 

216-U-10 Pond 

216-U-11 Trench 

J l ') 

Table 4-5. Radiation and Dose Rate Surveys at the U Plant Aggregate Area 
Waste Management Units. 

ct/min 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

3,000 

35,000 

500 

NC 

Radiation Surveys 
dis/min 

NC 

25,000 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

mrem/h 

NC 

NC 

0.01 

NC 

NC 

0.01 

NC 

NC 

<1 

NC 

Survey Date 

Aug-90 

Sep-91 

Aug-90 

1990 

Aug-90 

· Sep-90 

1990 

Aug-90 

Aug-90 

Mar-85 

Mar-85 

1991 

Dec-90 

Au -90 

WHC(UPLANT-4)/7-31-92/02537T .1 
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Radiation Type 

{J 

~ 
0 

~~ 
:::,~ 

I 
t,:j \0 ,_. 

I 

Unknown VI 
N 

Unknown 

Unknown 

Unknown 
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I 
VI 
0-

Waste Management Unit 

216-U-14 Ditch 

216-Z-lD Ditch 

216-Z-ll Ditch 

216-Z-19 Ditch 

216-U-5 Trench 

216-U-6 Trench 

216-U-13 Trench 

241-U-151 Diversion Box 

241-U-152 Diversion Box 

Burial Ground/Burning Pit 

200-W Burial Ground 

Table 4-5. 

WHC(UPLANT -4)/7-3 l-92/02537T .1 

., .,,, ; 
,) 

Radiation and Dose Rate Surveys at the U Plant Aggregate Area 

ct/min 

NC 

NA 

NC 

NC 

NC 

NA 

NA 

NA 

NA 

Waste Management Units. 

Radiation Surveys 
dis/min 

2,000 

NC 

NA 

NC 

NC 

NC 

NC 

NA 

NA 

NA 

NA 

mrem/h 

13 

NC 

NA 

0.01 

NC 

NC 

NC 

NA 

NA 

NA 

NA 

Survey Date 

Jun-90 

Dec-90 

Dec-90 

1990 

1990 

1981 

Page 2 of 3 

Radiation Type 

Unknown 

Unknown 

tj 
0 

~~ 
;~ 

I 

b:1 I.O -I VI 
N 



Table 4-5. 

Waste Management Unit 

UN-200-W-6 Unplanned Release 

UN-200-W-19 Unplanned Release 

UN-200-W-33 Unplanned Release 

UN-200-W-39 Unplanned Release 

UN-200-W-46 Unplanned Release 

UN-200-W-48 Unplanned Release 

UN-200-W-55 Unplanned Release 

UN-200-W-60 Unplanned Release 
.J::. 
~ UN-200-W-68 Unplanned Release 
I 

V'I 
(') UN-200-W-78 Unplanned Release 

UN-200-W-86 Unplanned Release 

UN-200-W-101 Unplanned Release 

UN-200-W-117 Unplanned Release 

UN-200-2-118 Unplanned Release 

UN-200-W-161 Un lanned Release 

NA = No data available 
NC = No contamination detected 

WHC(UPLANT -4)/7-31 -92/02537T .1 
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Radiation and Dose Rate Surveys at the U Plant Aggregate Area 
Waste Management Units. 

Radiation Surveys 
ct/min dis/min mrem/h Survey Date 

NA NA NA 

NA NA NA 

NC NC NC Dec-70 

NC NC NC July-72 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

35,000 1991 

NC NC NC 

NC NC NC 

500 Oct-90 

Page 3 of 3 

Radiation Type 

t1 
0 

t1 ~ 
p1 ~ 
:::i r 
t:c \0 -I V'I 

N 

Unknown 

Unknown 
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Table 4-6. Results of External Radiation Monitoring, 1985 through 1989: TLDs (mrem/yr). Page 1 of 3 

Location 1985 1986 1987 1988 1989 Average Total 

2W18: 216-U-14 Ditch W 

Max 74 88 108 104 

Min 57 58 74 88 

Total 66 69 90 94 80 

2W21: 200 WW 

Max 76 98 100 110 

Min 62 62 75 85 

Total 68 76 85 96 81 
t;j 

2W22: Z-Plant-S 0 
~ ~~ 
"""3 Max 82 96 110 124 ;~ I 

°' I 
i:,i Min 66 62 68 93 t::c \0 -I 

Total 73 75 83 105 84 
U'I 
N 

2W23: 241-U E 

Max 205 227 247 249 232 

Min 148 162 175 208 124 

Total 175 190 204 220 194 197 

2W24: U-Plant SE 

Max 78 101 107 111 128 

Min 64 74 77 93 68 

Total 73 85 88 103 100 90 

WHC/7-30-92/02537T 
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Table 4-6. Results of External Radiation Monitoring, 1985 through 1989: TLDs (mrem/yr). 

Location 1985 1986 1987 1988 1989 

2W25: 200 West Area E 

Max 72 96 106 117 

Min 61 66 72 87 

Total 68 76 88 96 

2W26: 200 WW 

Max 77 94 119 113 

Min 64 66 77 89 

Total 70 15 93 100 

2W27: SE U-10 Covered Pond 

Max 106 128 124 

Min 80 79 101 

Total 93 100 109 

2W29: U-Plant S 

Max 81 95 120 123 

Min 64 70 79 94 

Total 73 79 100 104 

2W30: 200 West Area SE 

Max 78 100 112 114 

Min 59 66 78 90 

Total 68 78 95 98 

WHC/7-30-92/02537T 
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Table 4-6. Results of External Radiation Monitoring, 1985 through 1989: TLDs (mrem/yr). Page 3 of 3 

Location 1985 1986 1987 1988 1989 Average Total 

U-10 Pond 

Max 572 95 95 193 112 

Min 572 70 72 61 72 

Total 572 78 83 112 99 189 

U-14 Ditch: 216-U-14 

Max 80 78 129 108 

Min 60 61 63 15 

Total 67 69 90 90 79 
0 

Z-19 Ditch: 216-Z-19 0 
~ 0~ 
1--j Max 75 81 91 110 152 ~ ~ 

I :::, r-4 
0\ I 
(") Min 58 68 68 67 96 t:d \0 ...... 

I 

Total 68 72 81 87 118 85 
Vl 
N 

Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989. 

WHC/7-30-92/02537T 



,_ ! 

.I . 

DOE/RL-91-52 
Draft B 

Table 4-7. Results of External Radiation Monitoring for 1990 (mrem/yr). 

Location Maximum Minimum Average 

205: 216-2-20 116 88 102 

206: 216-U-14 136 92 117 

207: 216-U-10 108 88 97 

208: 241-U-East 208 52 135 

209: 221-U-Southeast 116 92 105 

211: 216-U-12 South 116 100 106 

212: 216-U-12 North 116 96 102 

Source: Schmidt et al. 1992. 

WHC/8-3-92/02537T 
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Table 4-8. 

Radionuclide 2W18a1 2W21a1 2w22a1 

Ce-141 2.5E-02 

Ce-144 1.lE-01 

Co-58 2.5E-02 

Co-60 2.60E-04 1.lE-02 Sl.5E-03 

Cs-134 6.00E-02 3.5E-02 3.0E-02 

Cs-137 l.68E+00 8.lE-01 1.lE+00 

Eu-152 9.90E-02 4.lE-02 1.4E-01 

Eu-154 l.70E-02 -5.lE-02 l.SE-02 

Eu-155 1.30E-02 5.5E-02 4.5E-02 

1-129 

K-40 

Mn-54 1.12E-02 2.4E-02 -2.4E-03 

Nb-95 -8.S0E-03 -2.7E-02 -1.7E-02 

Pb-212 

Pb-214 5.70E-0l 5.6E-0l 6.5E-0l 

Pu-238 1.25E-02 2.4E-03 2 .6E-03 

Pu-239 6.62E-0l 4.4E-02 5.7E-02 

Ru-106 1.03E-01 -l .0E-01 2.3E-0l 

Sr-90 2.70E-01 3.3E-01 6.3E-0l 

Tc-99 

u 3.33E-01 2.6E-0l 3.5E-01 

Zn-65 3.4E-02 

Zr-95 -1.70E-03 2.2E-02 3.4E-02 

.. , 

Summary of Grid Soil Sampling Results (pCi/e:). 

Site 

2W23a1 2W24a1 2W25a1 2W26a1 

-7 .70E-02 -4 .30E-02 -2.20E-02 

1.44E-01 -l.63E-02 -4 .70E-02 

2.51E-02 2.68E-02 1.90E-02 

3.51E-02 4.96E-03 -5.50E-03 1.0E-02 

1.35E-02 1.36E-02 2.70E-02 

5.99E+0l 2.0lE+00 7.40E-01 3.lE-01 

3.92E-02 6.46E-02 l.03E-01 1.lE-01 

6 .39E-02 5.43E-02 6.52E-02 -6.SE-03 

-2.09E-02 2.38E-02 3.54E-02 5.4E-02 

1.SlE-01 1.03E-01 

1.44E+0l l.36E+0l 

6.30E-03 3.61E-02 2.33E-02 5.6E-03 

-3.61E-02 4.50E-02 -1.l0E-02 1.6E-02 

6.38E-01 6.98E-01 

6.16E-01 6.25E-0l 5.70E-01 6.0E-01 

2.21E-02 l.33E-03 7.93E-04 8.6E-04 

l.27E+00 5.22E-02 2.67E-02 2.4E-02 

-l.74E-01 6.37E-02 8.50E-03 -4.6E-02 

1.48E+00 3.85E-01 3.40E-01 1.9E-0l 

2.35E-01 3.00E-01 

4.41E-01 8.77E-0l 7.07E-01 2.4E-01 

-5.22E-02 -9.l0E-02 -3.l0E-02 

7.17E-02 -1.16E-02 1.70E-02 1.SE-02 

a/ These values are averages for each year with a detection since 1985. 

WHC/7-30-92/02537T 

2W27a1 2W29a1 2W30a1 

-7.60E-03 -l.S0E-02 -3.llE-02 

-1.l0E-02 9.70E-02 3.34E-03 

-3.S0E-03 5.20E-03 5.29E-02 

-1.lSE-02 1.64E-02 2.64E-03 

5.45E-02 2.S0E-02 5.22E-02 

2.79E+00 l.62E+00 1.18E+00 

9.45E-02 1.05E-0l 9.39E-02 

-l.03E-02 3.30E-02 l.70E-03 

4.20E-02 4.00E-02 3.41E-02 

3.30E-0l -2.53E-0l t:J 
0 

l.52E+0l t:J ~ 

~ ~ l.85E-03 2.50E-03 8.16E-03 
I 

-2.40E-03 -l.30E-02 -1.16E-02 to '° ,_. 
I 

7.92E-01 VI 
N 

5.50E-01 6.50E-0l 6.56E-0l 

1.86E-03 5.53E-03 4.50E-03 

4.60E-02 7 .00E-02 l.05E-01 

9.05E-02 3.00E-01 8.13E-03 

6.47E-01 7.35E-01 4.09E-01 

4.l0E-01 1.64E-01 

3.33E-0l 3.93E-01 l.07E+00 

7.50E-04 -6.S0E-03 -4.94E-02 

7.SlE-03 0.00E+00 -3.90E-03 
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Table 4-9. Summary of Fenceline Soil Sampling Results. 

Site 

Radionuclide U-TF-SEat U-TF-Wat U-TF-NEat 

Ce-141 1.03E-03 2.77E.02 -5.20E-02 

Ce-144 -1.57E-02 1.99E-02 8.14E-02 

Co-58 2.13E-02 4.40E-03 -2.19E-02 

Co-60 1.33E-02 -8.25E-04 2.12E-02 

Cs-134 1.72E-02 1.15E-02 8.75E-03 

Cs-137 7.89E+00 1.16E+00 2.56E+02 

Eu-152 6.19E-02 1.07E-01 1.65E-02 

Eu-154 2.96E-02 1.00E-02 -3 .95E-02 

C Eu-155 9.60E-03 5.0lE-02 6.63E-02 
.., . 

K-40 1.45E+0l -1.44E+0l 1.39E+0l 

~ Mn-54 1.66E-02 1. lSE-02 1. l0E-02 

....... Nb-95 -2.71E-02 -3 .74E-02 -2.65E-02 
,,,.. . Pb-212 6.47E-01 7.52E-01 5. lOE-01 

., Pb-214 6.12E-01 5 .87E-01 4.31E-01 

.... Pu-238 1.65E-03 1.04E-02 

Pu-239 7.73E-02 5.37E-01 3.00E+00 

Ru-106 8.33E-03 1.39E-02 -2.92E-01 

" Sr-90 1.27E+OO 1.85E+O0 7.00E+0l , 

'1' . u 3.81E-01 2.84E-01 

Zn-65 -2.48E-02 7.35E-02 -1.17E-01 

Zr-95 2.llE-02 3.30E-02 4.57E-02 

a/ These values are averages for each year with a detection since 1985. 

WHC/7-30-92/02537T 
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RM27: (West) Powerhouse Pond Table 4-10. Results of Surface Water Sampling (pCi/L). 

1985 1986 1987 1988 1989 

Radionu- Result Error Result Error Result Error Result Error Result Error 
elide 

beta (t) max 4.96E+02 1.39E+02 6.40E+0l 2.30E+0l 7.00E+OO 
mm 7E+OO <1.0E+02 < 1.00E+02 <1.00E+02 <1.00E+02 
avg 5.7E+0l 2.77E+02 

alpha (t) max 2.lE+0l 1.3E+0l 3.l0E+0l <4.00E+0l <4.00E+0l 
mm lE+OO <4.0E+0l <4.0E+0l <4.0E+0l <4.0E+0l 
avg 4E+OO 1.lE+0l 

Cs-137 max 9.lE+0l 7.0E+0l <5.70E+0l <2.00E + 02 <6.30E+0l 
min 4.0E+0l <2.00E+0 <2.00E+02 <2.00E + 02 <2.00E+02 
avg 5.3E+0l 3.2E+0l 2 

Sr-90 max 6.3E+0l 3.6E+0l 1.19E+02 <1.00E+02 2.30+01 t:J 
min 1.4E+0l <1.00E+0 <1.00E+02 <1.00E+02 <1.00E+02 0 

~ avg 2.8E+ 0l 2.8E+0l 2 t:J tT1 
"'1 -..., ;~ I 

pH 10.5 10.0 10.4 10.6 ,_. max I 

0 7.2 7.2 6.9 7.9 t:d \0 mm ,_. 
9.2 9.0 9.4 9.3 

I 
avg VI 

N 

NO3 max <1.2 <1.2 < 1.2 < 1.2 
(ppm) min <1.2 <1.2 < 1.2 <1.2 

avg <1.2 < 1.2 <1.2 <1.2 

+ Indicates Positive Detection (Result Greater Than Error) 
Source: Schmidt et al. 1990, 1992; Elder et al. 1986, 1987, 1988, 1989. 

WHC/8-3-92/02537T 
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Table 4-11. Summary of Vegetation Sampling Results (pCi/g). 

Site 

Radionuclide 2W18a1 2w21a1 2w22a1 2W23a1 2W24a1 2w2sa1 2W26a1 2W27a/ 2W29a1 2W30a1 

Be-7 1.75E+ 00 2.20E+00 3.14E+OO 

Ce-141 9.33E-03 -7.38E-03 -4.83E-03 

Co-58 9.70E-02 

Co-60 2.70E-03 2.3E-02 6.4E-03 1.58E-02 3.79E-03 2.83E-02 1.4E-02 -4.SE-03 5.00E-02 1.78E-02 

Cs-134 1.S0E-01 7.2E-02 1.SE-01 1.14E-01 7.SE-02 9.00E-02 

Cs-137 2.26E-01 1.4E-01 1.4E-01 2.40E+00 3.96E-01 3.42E-0l 1.5E-0l 2.SE-01 6.53E-0l 2.32E-01 

Eu-152 5.40E-02 8.0E-01 -2.7E-02 4.32E-02 1.58E-02 3.70E-02 4.9E-02 -l .0E-02 1.14E-01 3.43E-02 

Eu-154 1.90E-02 1.SE-01 7.lE-03 9.63E-03 2.33E-03 7.30E-03 -3.SE-02 -1.SE-02 6.60E-02 -3.77E-02 

Eu-155 1.20E-02 2.lE-02 3.7E-02 1.45E-02 8.75E-03 1.90E-02 -2.SE-02 9.6E-03 3.70E-03 -1.0SE-02 

1-129 8.27E-02 3.03E-02 -2.86E-01 0 
0 

.p.. K-40 1.54E+0l 1.llE+0l 1.22E + 0l 0 tI1 
'"1 ---.., 
~~ I Nb-95 -8 .00E-03 1.7E-02 5.SE-02 3.13E-02 2.30E-02 -2.70E-04 -3 .SE-03 2.0E-01 -1.30E-02 -2.07E-02 ..... I ..... t::d \0 

Pb-212 1.37E-02 3.27E-02 5.07E-02 ..... 
I 

Pb-214 6.46E-02 2.16E-02 3.85E-02 
VI 
N 

Pu-238 1.39E-03 4.73E-04 5.35E-04 

Pu-239 5.86E-02 1.38E-02 9.39E-03 

Ru-103 1.70E-01 7.7E-02 1.7E-01 6.60E-02 8.90E-02 9.SE-02 8.l0E-02 

Ru-106 2.93E-01 2.42E-0l 1.3E-01 

Sr-90 4.B0E-02 1.9E-02 3.0lE-01 1.44E-01 4.20E-01 7.59E-01 

Tc-99 7.69E-01 9.97E+00 1.48E+00 

Zr-95 2.4E-02 7.0lE-02 -1.35E-02 8.3E-02 2.42E-02 

al These values are averages for each year with a detection since 1985. 

WHC/7-30-92/02537T 
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Table 4-12. Summary of Gamma-Ray Logs 
that were Reviewed. 

Waste Management Unit Well Number 

241-U Tank Farm Perimeter 299-W18-25 2 
299-W19-31 2 
299-W19-32 2 
299-W18-51 1 
(60--00--06) 

299-W18-52 1 
(60--00-11) 

299-W18-53 1 
(60--00-10) 

299-W18-55 1 
(60--00--08) 

299-W19-53A 1 
(60--00-05) 

299-W19-54A 1 
(60--00-02) 

241-U-101 Single-Shell Tank 299-W18-135 
(60--01--08) 

299-W18-36 
(60--01-10) 

241-U-102 Single-Shell Tank 299-W18-137b/ 
(60--02--01) 

299-W18-138b/ 
(60--02--05) 

299-Wl 8-139b/ 
(60--02--07) 

299-W18-140b/ 
(60--02--08) 

299-W18-14lb/ 
(60--02-10) 

299-W18-142b/ 
(60--02-11) 

241-U-103 Single-Shell Tank 299-W18-143b/ 
(60--03--01) 

299-W18-144b/ 
(60--03--05) 

299-W18-145b/ 
(60--03--08) 

299-W18-146b/ 
(60--03-10) 

299-W18-147b/ 
(60--03-11) 

WHC/8-3-92/02537T 
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Inclusive Dates 

10/90 to 11/90 
10/90 to 12/90 
10/90 to 11/90 

5/63 

5/63 

5/63 

5/63 

5/63 

5/63 
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Table 4-12. Summary of Gamma-Ray Logs 
that were Reviewed. Page 2 of 5 

Number of Times 
Waste Management Unit Well Number Logged Inclusive Dates 

241-U-104 Single-Shell Tank 299-W18-76b/ 
(60-04--03) 

299-W18-124bl 
(60-04--08) 

299-Wl 8-125b/ 
(60-04-10) 

299-W18-126b/ 
(60-04-12) 

241-U-105 Single-Shell Tank 299-W 18-127b/ 
(60--05--05) 

299-W18-128b/ 
(60--05--07) ,, . 299-W18-129b1 
(60--05-10) . .. 299-W 18-130b/ 

, __ (60--05--04) 
299-W18-176b/ 

(60--05--04) 

241-U-106 Single-Shell Tank 299-W18-131 bl 

(60-06--07) 
299-W18-132b/ 

(60-06--08) .. 
299-W18-133b/ 

(60-06-10) 
299-W18-134b1 

(60-06-11) 

241-U-107 Single-Shell Tank 299-W18-114b/ 
(60-07--01) 

299-W18-116b/ 
(60--07-10) 

299-W18-117b/ 
(60-07-11) 

299-W19-74b/ 
(60-07--02) 

241-U-108 Single-Shell Tank 299-W18-54a/b/ 1 5/63 
(60--08-10) 

299-W18-115b/ 
(60--08-04) 

299-W18-118b/ 
(60--08--08) 

299-W18-119b/ 
(60--08-09) 

WHC/8-3-92/02537T 
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Table 4-12. Summary of Gamma-Ray Logs 
that were Reviewed. 

Waste Management Unit 

241-U-109 Single-Shell Tank 

241-U-110 Single-Shell Tank 

241-U-111 Single-Shell Tank 

241-U-112 Single-Shell Tank 

WHC/8-3-92/02537T 

Well Number 

299-W 18-120b/ 
(60-09-01) 

299-W18-121 b/ 
(60-09-07) 

299-W18-122b1 
(60-09-08) 

299-W18-123b1 
(60-09-10) 

299-W18-100bl 
(60-10-01) 

299-W18-104b/ 
(60-10-05) 

299-W18-107bl 
(60-10-11) 

299-W18-148bl 
(60-10-07) 

299-W19-75b1 
(60-10-02) 

299-WlS-lOlbl 
(60-11-06) 

299-W18-102b1 
(60-11-03) 

299-W 18-105b/ 
(60-11-12) 

299-W 18-109b/ 
(60-11-05) 

299-W 18-1 lOb/ 
(60-11-07) 

299-W18-90b/ 
(60-12-07) 

299-WlS-91 bl 

(60-12-10) 
299-W18-92b/ 

(60-12-05) 
299-W18-103b/ 

(60-12-03) 
299-W18-113b/ 

(60-12-01) 

4T-12c 

Number of Times 
Logged 
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Inclusive Dates 



Waste Management Unit 
. ·.•. •>: .·. 

216-S-21 Crib 

216-U-1 and U-2 Cribs 

216-U-8 Crib 

216-U-12 Crib 

216-U-16 Crib 

216-U-17 Crib 

216-U-3 French Drain 

WHC/8-3-92/02537T 

DOE/RL-91-52 
Draft B . 

Table 4-12. Summary of Gamma-Ray Logs 
that were Reviewed. 

Number of Times 
Well Number Logged 

Cribs and .brains 

299-W23-4 6 

299-W19-3 10 
299-W19-9 2 
299-W19-ll 2 
299-W19-15 2 
299-W19-16 4 
299-W19-17 1 
299-W19-18 .1 

299-W19-2 7 
299-W19-70 1 
299-W19-71 1 

299-W22-22 7 
299-W22-23 5 
299-W22-28 3 
299-W22-40 3 
299-W22-41 2 
299-W22-42 3 
299-W22-43 3 
299-W22-60 2 
299-W22-73a1 1 

(06-12-02) 
299-W22-75a1 1 

(06-12-06) 

299-W19-13 2 
299-W19-14 1 

299-W19-19 1 
299-W19-20 2 
299-W19-23 2 
299-W19-24 2 
299-W19-25 1 
299-W19-26 2 
299-W19-8~ 3 

(06-17-07) 
299-W19-90"1 4 

(06-17-02) 

299-W18-177 2 
299-W19-1 4 

4T-12d 
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Inclusive Dates 

2/58 to 2/76 

2/58 to 4/85 
3/85 to 5/85 
3/85 to 4/85 
4/85 to 5/85 
4/85 to 6/85 

12/85 
11/85 

3/58 to 5/76 
12/76 
12/76 

5/63 to 9/82 
5/63 to 8/82 
3/64 to 2/68 
3/90 to 5/90 
3/90 to 5/90 
2/90 to 4/90 
3/90 to 5/90 
7/65 to 2/68 

8/82 

8/82 

3/85 to 4/85 
3/85 

1/87 
6/86 
3/87 

3/87 to 4/87 
4/87 
4/87 

2/87 to 3/89 

2/87 to 3/89 

6/86 to 9/87 
2/58 to 5/87 
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Waste Management Unit 

216-U-10 Pond 

216-U-14 Ditch 

DOE/RL-91-52 
Draft B 

Table 4-U. Summary of Gamma-Ray Logs 
that were Reviewed. 

Well Number 
Number of Times 

Logged 

: Ponds and Dikh~~ ·.·· •• .· 

299-W18-15 

299-W19-21 
299-W19-22 
299-W19-27 
299-W19-91 
299-W19-92 
299-W19-93 

1 

2 
2 
1 
1 
1 
1 

a1 Also logged by WHC Tank Surveillance Group. 
bl For each of these wells , logs from every one or two years have been collected. 

WHC/8-3-92/025371 
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Inclusive Dates 

9/86 

6/86 to 7/86 
6/86 
4/87 
4/87 
4/87 
5/87 
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Table 4-13. Potential for Migration of Liquid Discharges to the Unconfined Aquifer. Page 1 of 2 

Waste Management Unit 

·.•.· 

216-S-21 Crib 

216-U-1 and 216-U-2 Cribs 

216-U-8 Crib 

216-U-12 Crib 

216-U-16 Crib 

216-U-17 Crib 

216-Z-20 Crib 

216-S-4 French Drain 

216-U-3 French Drain 

216-U-4A French Drain 

216-U-4B French Drain 

216-U-7 French Drain 

216-U-10 Pond 

216-Z-1D Ditch 

216-Z-11 Ditchb/ 

216-U-5 and 216-U-6 Trenches 

WHC(UPLANT -4)/8-3-92/02537T .1 

Range of Soil Column Pore 
Volumes (m3

)"
1 

Liquid Effluent Volume 
Received (m3

) 

Cribs and Drains 

1,200 to 3,500 87,100 

130 to 400 46,200 

3,700 to 11 ,100 379,000 

460 to 1,400 150,000 

5,500 to 16,500 409,000 

700 to 2,100 2,110 

7,400 to 22,000 3,800,000 

50 to 150 1,000 

13 to 39 791 

7 to 20 545 

3 to 11 33 

2 to 7 7 
. ·,· .. , ·.· 

.•.. Rever~WeUs . 

P6nds; Ditches, and Trenches 

600,000 to 1,800,000 165,000,000 

8,000 to 24,000 1,000 

NA NA 

1,100 to 3,300 4,500 

Potential Migration to 
Unconfined Aquifer 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

NA 

Yes 

~ 
0 

~t!! 
~~ 

I 

t:c \0 
I-' 

I 
Vt 
N 
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Table 4-13. Potential for Migration of Liquid Discharges to the Unconfined Aquifer. Page 2 of 2 

Range of Soil Column Pore Liquid Effluent Volume Potential Migration to 
Waste Management Unit Volumes (m3)a1 Received (m3

) Unconfined Aquifer 

216-U-13 Trench 3,300 to 10,000 11 No 

216-U-14 Ditchbi NA NA NA 

216-U-15 Trench 180 to 560 68 No 

216-Z-19 Ditchbi NA NA NA 
a/ Pore volume calculation: (waste unit section area) x (nominal depth to groundwater) x (porosity). Lower pore volume value reflects 0.10 

porosity, higher pore volume reflects 0.3 porosity. Pore volume calculation does not account for the ability of the soil to retain the liquid 
discharged. Groundwater depth of 50 m was used. 
There were no waste volume data available for these units so no calculations were made. Liquid volume was included in 216-U-10 Pond 
effluent volume. The lack of calculations did not exclude these units from consideration for LFis and IRMs. 

WHC(UPLANT-4)/8-3-92/02537T .1 
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a e - . nven orv a aee 0 T bl 4 14 TRAC I t D ta p 1 f 8 
U-101 U-102 U-103 U-104 U-105 U-106 U-107 U-108 

Total 0/1/90) Curies Curies Curies Curies Curies Curies Curies Curies 

l. Ac225 2E-08 2E-08 6E-08 lE-16 4E-09 2E-08 3E-08 7E-09 

2. Ac227 3E-05 2E-05 2E-08 9E-13 3E-08 7E-13 4E-05 7E-06 

3. Am241 9E+OO SE+00 lE-04 lE-07 2E-Ol SE-07 2E+-02 9E+OO 

4. Am242 3E-05 9E-03 3E-07 4E-12 6E-06 lE-09 .2E-Ol lE-02 

5. Am242m 3E-05 9E-03 3E-07 4E-1 2 6E-06 lE-09 2E-Ol IE-02 

6. Am243 6E-03 2E-03 7E-08 SE-11 6E-05 4E-I0 9E-02 3E-03 

7. At217 2E-08 2E-08 6E-08 IE-16 4E-09 2E-08 3E-08 7E-09 

8. Ba135m 0E+OO 0E+OO 0E+OO 0E+00 0E+OO 0E +OO 0E + OO 0E+OO 

9. Bal37m 6E+04 IE +05 2E+0l 3E-04 4E+0I 2E-04 8E+04 6E + 0I 

10. Bi210 4E-1 I SE-12 IE- 13 2E-18 4E-13 IE-16 IE-I I 9E-12 

11. Bi21 I 3E-05 2E-05 2E-08 9E-13 4E-08 7E-13 4E-05 7E-06 

12. Bi213 2E-08 2E-08 6E-08 IE-16 4E-09 2E-08 3E-08 7E-09 

13 . Bi214 2E-I0 IE-I I 8E-13 SE-18 2E- 12 7E- 16 6E-I I SE- I I 

14. Cl4 IE+0I 3E+0I 4E-03 2E-09 7E-03 6E-08 8E+00 IE-02 

15. Cm242 3E-05 7E-03 2E-07 3E-12 SE-06 SE-10 2E-01 SE-03 

16. Cm244 SE-03 2E-02 2E-06 2E-I I 9E-06 2E- I I 3E-0I 6E-06 

17. Cm245 3E-07 IE-06 6E-I I 7E-16 6E-I0 6E-16 2E-05 2E-10 

18. Cs l35 4E-0I IE+00 IE +04 3E-09 3E-04 IE-09 4E-0I 4E-04 

19. Csl37 6E+04 2E+05 2E+0I 4E-04 5E+0I 3E-04 9E + 04 7E + 0l 

20. Fr221 2E-08 2E-08 6E-08 IE-16 4E-09 2E-08 3E-08 7E-09 

21. Fr223 4E-07 3E-07 3E-10 IE-14 6E-10 IE-14 6E-07 9E-08 

22. 1129 3E-02 7E-02 IE-OS 2E-I0 2E-05 9E-11 IE-01 3E-05 

23. Nb93m IE+OO 4E-0I IE-04 9E-08 2E-02 2E-08 4E+OO 4E-Ol 

WHC/7-29-92/02537T 



a e - . T bl 4 14 TRAC I nventorv D ata. p a!!e 2 f 8 0 

U-101 U-102 U-103 U-104 U-lOS U-106 U-107 U-108 
Total (l / 1/90) Curies Curies Curies Curies Curies Curies Curies Curies 

•. 

24. NiS9 OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO 0E+OO 

25 . Ni63 2E+02 SE+OI 7E-02 SE-08 lE-01 4E-07 6E+Ol 2E-Ol 

26. No237 SE-02 2E-OI 3E-OS 4E-10 4E-OS 3E-10 2E-01 lE-04 

27. Np239 6E-03 2E-03 7E-08 SE-I I 6E-05 3E-IO 9E-02 3E-03 

28. Pa23I SE-OS 3E-OS 3E-08 2E-I2 2E-07 3E-I2 7E-05 2E-05 

29 . Pa233 SE-02 2E-OI 3E-OS 4E-IO 4E-05 3E-IO 2E-01 IE-04 

30. Pa234m 2E+OO SE-09 SE-09 SE-08 IE-02 2E-07 SE-07 9E-01 

3 I. Pb209 2E-08 2E-08 6E-08 I E-06 4E-09 2E-08 2E-08 7E-09 

32. Pb210 4E-11 SE-12 I E-13 2E-l8 3E-13 I E-16 I E-1 I 8E-12 

33 . Ph2I I 3E-OS 2E-OS ?E-08 9E-13 3E-08 7E-13 4E-05 7E-06 

34. Pb2 14 2E-IO I E-11 SE-13 SE-I 8 2E-12 7E-16 6E-I I SE-I I 

35 . Pd107 4E-02 I E-01 2E-05 2E-10 3E-05 IE- 10 2E-OI SE-OS 

36. Po2 10 4E-1 I SE- 12 I E- 13 2E- 18 3E-13 I E-16 I E-11 8E-I2 

37. Po2 13 2E-08 ?E-08 6E-08 I E-16 4E-09 2E-08 3E-08 6E-09 

38 . Po2 14 2E-10 I E- 11 9E-13 I E-17 2E-12 9E-16 7E-I I 6E-11 

39 . Po2 1S 3E-05 2E-05 ?E-08 9E-13 4E-08 7E-13 4E-OS 7E-06 

40. Po2 18 2E-10 I E-1 I SE-13 SE-I 8 2E-12 7E-16 6E-l l SE-1 I 

41. Pu238 2E-01 3E-03 IE-02 2E-08 9E-03 2E-05 3E-02 4E-01 

42. Pu239 2E+OO IE-OS 4E-09 I E-07 SE-02 2E-07 IE-04 IE+Ol 

43. Pu240 4E-OI 9E-05 ?E-04 3E-08 I E-02 4E-05 4E-04 3E+OO 

44. Pu241 3E+OO 2E-05 3E-07 I E-07 7E-02 SE-07 3E-04 4E+Ol 

45. Ra223 3E-OS 2E-05 2E-OO 9E-13 3E-08 7E-13 4E-OS 7E-06 

46 . Ra225 2E-08 2E-08 6E-08 I E-16 4E-09 2E-08 3E-08 7E-09 

47 . Ra226 2E-IO I E- 11 SE-13 SE-18 2E-12 7E-16 6E-I I SE-I I 

WHC/7-29-92/02537T 
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a e - . T bl 4 14 TRAC I nventorv D ata. p aee 3 f 8 0 

U-101 U-102 U-103 U-104 U-105 U-106 U-107 U-108 
Total (1/1/90) Curies Curies Curies Curies Curies Curies Curies Curies 

48. Rul06 9E-06 5E-05 8E-09 9E-14 IE-10 9E-12 3E-05 IE-03 

49 . Sbl26 3E-Ol 2E-01 8E-10 IE-08 6E-03 3E-08 3E+OO lE-01 

50. Sbl26m 3E-OI 2E-0I 8E-10 IE-08 6E-03 3E-08 3E+OO lE-01 

51. Se79 5E-01 IE+OO 2E-04 3E-09 4E-04 IE-09 3E+OO 5E-04 

52. Sm151 4E+02 2E+02 IE-05 6E-06 7E+OO 3E-05 4E + 03 1E+02 

53. Sn126 3E-0l 2E-0l 8E- I0 IE-08 6E-03 3E-08 3E+OO lE-01 

54. Sr90 IE+04 5E+04 2E+OO 4E-04 3E+OO 2E-03 8E+04 5E+04 

55 . Tc99 2E+0I 5E+0l ?E-03 IE-07 IE-02 5E-08 9E+0l 2E-02 

56. Th227 JE-05 2E-05 - 2E-08 9E-13 JE-08 7E- 13 4E-05 6E-06 

57 . Th229 2E-08 2E-08 6E-08 I E-16 4E-09 2E-08 JE-08 ?E-09 

58. Th230 4E-08 4E-I0 2E-10 2E-15 4E-I0 2E-13 6E-09 IE-08 

59. Th231 IE-01 2E-10 2E-I0 4E-09 SE-04 9E-09 2E-08 5E-02 

60. Th233 0E+00 0E+OO 0E + OO 0E + 00 0E+OO 0E + OO 0E + OO 0E+OO 

61. Th234 2E+00 5E-09 SE-09 8E-08 IE-02 2E-07 SE-07 9E-01 

62. Tl207 JE-05 2E-05 2E-08 9E-13 JE-08 7E- 13 4E-05 ?E-06 

63 . U233 IE-05 3E-05 JE-05 8E-14 IE-06 8E-06 IE-05 JE-06 

64. U234 3E-04 2E-07 IE-06 IE-I I 2E-06 IE-09 IE-06 IE-04 

65 . U235 IE-01 2E-I0 2E-10 4E-09 SE-04 9E-09 2E-08 SE-02 

66 . U238 2E+OO SE-09 SE-09 8E-08 IE-02 2E-07 SE-07 9E-01 

67. Y90 IE+04 5E+04 2E + OO 4E-04 3E + OO 2E-03 8E+04 5E+04 

68 . Zr93 2E+OO JE-09 7E-09 IE-07 4E-02 2E-09 2E-07 6E-0I 

TOTAL CURIE El.41E+0S 4.00E+05 4.41E + 0I l .SIE-03 1.04E + 02 4.60E-03 3.34E+05 1.00E + 0S 
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T bl 4-14 TRAC I a e . nventorv D ata. p ae:e 4 f 8 0 

U-109 U-110 U-111 U-112 U-201 U-202 U-203 U-204 Total-UFA 
Total (1/1/90) Curies Curies Curies Curies Curies Curies Curies Curies Curies 

1. Ac225 SE-09 2E-08 4E-08 4E-08 4E-09 4E-09 4E-09 lE-09 2 .861E-07 

2. Ac227 2E-06 3E-04 lE-05 9E-06 lE-06 lE-06 IE-06 4E-07 4.258E-04 

3. Am241 3E-01 1E+02 4E+Ol SE-01 lE-04 IE-04 IE-04 4E-05 3.680E+02 

4. Am242 SE-05 7E-02 6E-02 4E-04 4E-07 IE-07 IE-07 SE-08 3.535E-Ol 

5. Am242m SE-05 7E-02 6E-02 SE-04 4E-07 lE-07 IE-07 SE-08 3.536E-Ol 

6. Am243 2E-04 2E-02 2E-02 IE-04 8E-08 8E-08 8E-08 2E-08 l.424E-Ol 

7. At217 4E-09 2E-08 4E-08 4E-08 4E-09 4E-09 4E-09 IE-09 2.851E-07 

8. Bal35m OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO O.OOOE+OO 

9. Bal37m 2E+04 IE+03 2E+04 9E+04 1E+04 2E + 04 IE+04 4E+03 4.151E+05 

10. Bi210 IE-12 IE-09 IE-I I 4E-12 4E-14 6E-14 SE-14 2E-14 1.084E-09 

11. Bi2J I 2E-06 3E-04 IE-05 9E-06 IE-06 2E-06 IE-06 4E-07 4.268-04 

12. Bi213 SE-09 2E-08 4E-08 4E-08 4E-09 SE-09 4E-09 IE-09 2.871E-07 

13 . Bi214 6E-12 6E-09 7E- 1 I 2E-I J 2E-J3 3E-13 2E-13 7E-14 6.424E-09 

14. Cl4 3E+OO 2E-OI 2E + OO 2E+OI 3E+OO 3E+OO 2E+OO 6E-Ol 8. J87E+OI 

15. Cm242 4E-05 6E-02 SE-0? 4E-04 3E-07 IE-07 IE-07 4E-08 3.285E-OJ 

16. Cm244 2E-03 9E-05 7E-O? 4E-03 7E-04 9E-04 8E-04 3E-04 4.068E-OI 

17. Cm245 6E-08 3E-09 4E-06 9E-08 2E-08 3E-08 2E-08 8E-09 2 .553E-05 

18. Cs l35 IE-01 6E-03 JE-01 IE + OO IE-OJ IE-OJ IE-OJ 3E-02 3.337E+00 

19. Cs l37 2E+04 IE+03 2E+04 IE+05 2E+04 2E+04 IE+04 4E+03 5.45JE+05 

20. Fr22J SE-09 2E-08 4E-08 4E-08 4E-09 4E-09 4E-09 JE-09 2.861E-07 

21. Fr223 3E-08 4E-06 3E-07 IE-07 2E-08 2E-08 2E-08 SE-09 5.862E-06 

22. Il29 9E-03 SE-04 4E-02 SE-02 8E-03 8E-03 7E-03 2E-03 3.246E-Ol 

23. Nb93m 7E-02 IE+Ol 2E+OO 2E-OI 4E-03 SE-03 4E-03 JE-03 1.81 IE+Ol 

24. Ni59 OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO OE+OO O.OOOE +00 
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a e . T bl 4-14 TRAC I nventorv D ata. p aee 5 f8 0 

U-109 U-110 U-111 U-112 U-201 U-202 U-203 U-204 Total-UFA 
Total (1 / l /90) Curies Curies Curies Curies Curies Curies Curies Curies Curies 

25. Ni63 2E+Ol 3E+OO lE+Ol 3E+02 5E+Ol 5E+Ol 4E+Ol IE+Ol 7.934E+02 

26. No237 IE-02 2E-03 5E-02 IE-01 2E-02 2E-02 2E-02 5E-03 7.072E-Ol 

27. No239 2E-04 2E-02 2E-02 IE-04 8E-08 8E-08 7E-08 2E-08 l.424E-Ol 

28. Pa231 3E-06 8E-04 3E-05 IE-05 2E-06 2E-06 2E-06 5E-07 l .053E-03 

29. Pa233 IE-02 2E-03 5E-02 IE-01 2E-02 2E-02 2E-02 5E-03 7.072E-Ol 

30. Pa234m 2E-02 3E+Ol 3E-Ol 7E-02 2E-09 3E-23 3E-23 IE-23 3.330E+Ol 

31. Pb209 5E-09 2E-08 4E-08 4E-08 4E-09 4E-09 4E-09 IE-09 2.861E-07 

32. Pb210 IE-12 IE-09 1 E-11 4E-12 4E-14 6E-14 4E-14 2E-14 1.083E-09 

33 . Pb211 2E-06 3E-04 IE-05 9E-06 IE-06 IE-06 IE-06 4E-07 4.258E-04 

34. Pb214 6E-12 6E-09 7E-11 2E-l 1 2E-13 3E-13 2E-13 8E-14 6.424E-09 

35. Pd107 IE-02 8E-04 6E-02 7E-02 IE-02 IE-02 IE-02 3E-03 5.139E-01 

36. Po210 IE-12 IE-09 IE-I I 4E-12 4E-14 SE-14 4E-14 2E-14 l.083E-09 

37. Po213 4E-09 2E-08 4E-08 4E-08 4E-09 4E-09 4E-09 IE-09 2.841E-07 

38. Po214 8E-12 7E-09 8E-11 2E-1 I 2E- 13 3E-13 3E-13 9E-14 7.458E-09 

39. Po215 2E-06 3E-04 IE-05 9E-06 IE-06 2E-06 IE-06 4E-07 4.268E-04 

40. Po218 6E-12 6E-09 7E-I I 2E-11 2E-13 3E-13 2E-13 8E-14 6.42E-09 

41. Pu238 4E-02 4E +O I IE-01 7E-02 2E-03 3E-03 3E-03 IE-03 4.087E+Ol 

42. Pu239 6E-02 2E+02 2E+00 3E-OI IE- 10 IE-IO IE-10 4E-1 I 2.144E+02 

43. Pu240 IE-02 4E+OI SE-01 SE-02 SE-06 6E-06 6E-06 2E-06 4.397E+Ol 

44. Pu241 7E-02 3E+02 3E+OO 3E-Ol 2E-08 2E-08 2E-08 7E-09 3.464E+02 

45 . Ra223 2E-06 3E-04 IE-05 9E-06 IE-06 IE-06 IE-06 4E-07 4.258E-04 

46 . Ra225 5E-09 2E-08 4E-08 4E-08 4E-09 4E-09 4E-09 IE-09 2.861E-07 

47. Ra226 6E-12 6E-09 7E-11 2E-1 I 2E-13 3E-13 2E-13 8E-14 6.424E-09 

48. Rul06 IE-07 6E-05 9E-06 3E-07 IE-09 9E-IO 8E-IO 3E-IO l.159E-03 
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a e . T bl 4-14 TRAC I t nven orv D ta a p al!e 6 f 8 0 

U-109 U-110 U-111 U-112 U-201 U-202 U-203 U-204 Total-UFA 
Total (1/1/90) Curies Curies Curies Curies Curies Curies Curies Curies Curies 

49. Sbl26 IE-02 3E+OO IE+OO 2E-02 IE-IO IE-14 5E-l l 3E-l l 7.736E+OO 

50. Sbl26m IE-02 3E+OO IE+OO 2E-02 IE-IO IE-14 5E-l l 3E-ll 7.736E+OO 

51. Se79 2E-0l 9E-03 7E-0l 9E-01 IE-01 IE-01 1 E-01 3E-02 6.640E+OO 

52. Sm151 2E+0l 4E+03 IE+03 3E+01 3E-05 3E-05 3E-05 9E-06 l.006E+04 

53 . Sn126 IE-02 3E+OO IE+OO 2E-02 IE-10 lE-14 5E-11 3E-l 1 7.736+08 

54. Sr90 9E+02 3E+05 4E+04 3E+03 2E+0l 2E+0l lE+0l 5E+OO 5.347E+05 

55. Tc99 6E+OO 3E-01 2E+0l 3E+0l 5E+OO 5E+OO 4E+OO IE+OO 2.313E+02 

.56. Th227 2E-06 3E-04 IE-05 9E-06 IE-06 IE-06 IE-06 4E-07 4.237E-04 

57 . Th229 5E-09 2E-08 4E-08 4E-08 4E-09 4E-09 4E-09 lE-09 2. 861E-07 

58. Th230 IE-09 IE-06 IE-08 3E-09 4E- 11 5E-11 5E-l l 2E-l l l .072E-06 

59 . Th231 9E-04 IE + 00 IE-02 3E-03 IE-10 4E-18 3E-18 8E-19 l.164E + 00 

60. Th233 0E+OO 0E+00 0E+00 0E+00 0E + 00 0E+OO 0E+O0 0E+00 0.000E+00 

6 I. Th234 2E-02 3E+0l 3E-0I 7E-02 2E-09 3E-23 2E-23 IE-23 3.330E+0l 

62. T!207 2E-06 3E-04 IE-05 9E-06 IE-06 IE-06 IE-06 4E-07 4.258E-04 

63 . U233 IE-06 ?E-06 2E-05 2E-05 3E-06 3E-06 3E-06 7E-07 l .535E-04 

64. U234 5E-06 ?E-03 5E-05 2E-05 3E-07 3E-07 2E-07 IE-07 7.480E-03 

65 . U235 9E-04 IE+00 IE-02 3E-03 I E- 10 4E- 18 3E-18 9E-19 l.164E+00 

66 . U238 2E-02 3E+0l 3E-01 7E-02 2E-09 3E-23 3E-23 IE-23 3.330E+0I 

67. Y90 9E+02 3E+05 4E + 04 3E+03 2E + 0I 2E+0l 2E+0l 5E+OO 5.348E+05 

68 . Zr93 8E-02 2E+0l IE+0I IE-01 0E+00 0E+OO 0E+OO 0E+OO 2.382E+0l 

TOTAL CURIE 4. 19E+04 6.08E+05 1.21 E+05 l.96E+05 3.0IE+04 4.0IE+04 2.0IE+04 8.02E+03 2.042E+06 
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a e . T bl 4-14 TRAC I 

Total ( 1/ 1 /90) U-101 U-102 U-103 U-104 
GRAMS GRAMS GRAMS GRAMS 

69 . Aj? 0.000321 0.000749 0.000000 2. lE-12 

70. Al 9204600 23013800 18400 0 

71. Ba 959 1781 2740.137 0.000005 

72. Bi 1.IE-10 7.3E-11 2. IE-10 9.6E-19 

73. C2H3O3 0 3750 0 0 

74. C6H5O7 0 756000 0 0 

75. CO3 23400000 3000000 30 0 .24 

76 . C204 0 0 0 0 

77 . Ca 0 0.08 8.0E-1 2 0 

78 . Cd 0 0 0 0 

79 . Ce 7.0E-18 28000 0.07 0 

80. Cl 0 0.0007 3.5E-14 0 

8 I. Cr 0.000312 1.04 I.OE-I I 0 

82. EDTA 0 23040 0 0 

83. F I. I E- 15 380000 7.6 0 

84. Fe 0 33611.2 3.9E-30 0 

85 . Fe<CN) 0 0.424 0 0 

86. HEDTA 0 57800 0 0 

87 . H2 0 0 0 0 

88. K 0 390 0 0 

89 . La 0 0 0 0 

90. Mn 0 1100 0 0 

91. NO2 2.8E-15 13800000 27600 0 

92. NO3 4.3E + 08 3.7E + 08 5.6E+08 0.03722 

WHC/7-29-92/02537T 
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t nven orv D ta a 

U-105 
GRAMS 

0.000000 

27600 

411.274 

1.9E- 11 

0 

0 

480 

0 

0 

0 

0 

0 

4.2E-15 

0 

0 

0 

0 

0 

0 

0 

0 

0 

41400 

372000 

) 

U-106 
GRAMS 

l.lE-12 

4600.023 

685.0000 

6.3E-1 l 

0.0006 

3.8E-l l 

0.06 

0 

2.0E-18 

0 

5.6E-14 

I. IE-18 

3.6E-13 

0.002304 

9.5E-12 

0.000207 

I. I E-10 

0.00578 

0 

0.000000 

0 

0.000055 

0.000023 

1.86 

p ai!e 7 f 8 0 

U-107 U-108 
GRAMS GRAMS 

0. 00064 2 0.000000 

13846000 4646000 

959 822.411 

l.3E-IO 4.2E-l l 

375000 0 

11340000 0 

3000000 60 

0 0 

0.008 0 

0 0 

5600 0.14 

0.0028 0 

416 1.0E-15 

2016000 0 

380000 3800019 

560002.8 0 

0.212 0 

2890000 0 

0 0 

195000 0 

2.8E-13 0 

110000 0 

18400000 92000 

68200000 6.2E + 08 
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a e . T bl 4-14 TRAC I t nven orv D ta a p al!e 8 f 8 0 

Total (1/1/90) U-101 U-102 U-103 U-104 U-105 U-106 U-107 U-108 
GRAMS GRAMS GRAMS GRAMS GRAMS GRAMS GRAMS GRAMS 

93 . Na l.4E+08 46000000 2.1E+08 46920000 92000 2070 11500000 2.3E+08 

94. Ni 0 5.9 0 0 0 5.9E-13 11804.13 0 

95. OH 13940 35700 6800 850.034 18700 10030 103700 11901700 

96. PO4 8557600 285000 66.5 0.095 190 0.0095 665000 190 

97. Pb 0.000000 0 .207 0.000000 5.2E- 15 0.000000 2. IE-10 0.207000 0.000000 

98. SeO4 0 0 0 0 0 0 0 0 

99 . SiO3 7.6E-16 2280000 760 77520000 1520 0.000000 152000 2280 

100. Sn 0 0 0 0 0 0 0 0 

101. SO4 8640480 8640960 1977 .6 0.096 768 480.048 960480 768 

102. Sr 0 4.4 0 0 0 0.000000 176 0 

103. WO4 0 0 0 0 0 0 0 0 

104. ZrO 246.1 171.2 0.00856 0.000007 2 1 .40462 107.0000 2 14 642.0107 

TOTAL GRAMS 6.2E+ 08 4.7E +08 7.7E+08 l.2E + 08 5550090.6 17974.00 I.3E+08 8.7E + 08 
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Table 4-15. Summary of Single-Shell Waste Tank Sampling Data. Page 1 of 5 

Descri tion Date Pu / al 137Cs uCi/ al 134Cs uCi/ al 89·90Sr uCi/ al 154Eu uCi/ al 
Total Organic 
Carbon / al 

Liquid 8/5/78 2.02 X 10·5 6.59 X 10S 1.24 X 104 12.6 19.3 

Liquid 6/14/78 2.18 X 10·5 6.09 X 10S 3.50 X 104 12.0 35.6 

Suspended 12/18/77 1.63 X 10·4 4.31 X lOS 1.16 X lOS 10.5 
Solids 

Liquid 9/8/75 5.0 X 10·3 8.75 X lOS 5.42 X 103 2.36 X lOS 4.66 X 103 12.6 

Li uid 8/26/75 5.30 X 10-6 46.22 85.64 5.11 X 102 1.33 X 102 10.0 

3.99 X lOS 27.45 

Descri tion Date mes uCi/ al 134Cs uCi/ al 89,90sr uCi/ al 154Eu uCi/ al H 
Total Organic 
Carbon / al 

Liquid 9/8/75 1.74 X 10·3 1.04 X 106 5.78 X 103 1.44 X lOS 2.25 X 103 2.09 X 103 12.7 t, 

Suspended 12/16/77 1.09 X 10·4 1.28 X 106 6.78 X 104 10.5 
0 

~ ~~ ..:] Solids 
I ;~ - Liquid 12/10/77 8.82 X 10·5 3.18 X 106 1.21 X 10S 

Ul I 

PJ 
Li uid 12/4/78 4.02 X 10·9 157.0 3.86 

o:1 I.O -I VI 
N 

Descri tion Date mes uCi/ al 134Cs uCi/ al 89
•
90Sr uCi/ al 154Eu uCi/ al roco uCi/ al H 

Total Organic 
Carbon / al 

Liquid 8/3/75 9.378 X 10·3 1.0 X 106 9.91 X 103 5.17 X 10S 2.74 X 103 12.2 

Liquid 12/4/78 2.46 X 10·6 223 .2 27.7 

Sludge 3/14/77 5.04 X 10·3 2.58 X lOS 1.89. X !OS 

Li uid 7/31/75 4.06 X 10·4 8.64 X 10S 3.85 X 103 6.13 X 104 12.9 

6.88 X 103 1.92 X 10S 

24t-ulto6siJ te-shillfartk< 

Descri tion Date Pu / al mes uCi/ al 134Cs uCi/ al 89
•
90Sr uCi/ al 154Eu uCi/ al 

Total Organic 
Carbon / al 

Liquid 8/7/75 <4.44 X 10-6 4.79 X 10S 1.04 X 103 54.39 13.2 

WHC/7-29-92/02537T 
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Table 4-15. Summary of Single-Shell Waste Tanlc Sampling Data. Page 2 of 5 

241 '-U~t 07 Sfogle-ShJiI Tank 

Total Organic 
Description Date Pu (g/gal) 137Cs (uCi/gal) 134Cs (uCi/gal) 89•90Sr (uCi/ gal) 154Eu (uCi/gal) 60Co (uCi/ gal) pH Carbon (g/ gal) 

Liquid 5/27/80 6.83 X 10-6 5.74 X lOS 2.44 X 103 21.9 

Liquid 4/9/75 <7.11 X 10-6 2.23 X 103 2.82 10.3 

Liquid 1/7/75 <6.21 X 10-6 1.62 X 104 3.18 X 102 12.28 

Liquid 10/14/74 3.24 X 10-5 4.96 X 103 26.76 1.58 X 103 11.4 

Liquid 11/20/74 2.71 X 10·5 3.46 X 1Q3 10.0 

Liquid 6/5/75 1.89 X 103 21.01 8.85 X 102 2.51 X 102 

Liquid 5/23/75 4.44 X 10·6 1.62X 103 1.19 X 102 11.4 

Liquid 2/13/80 6.81 X 10·5 5.48 X lOS 3.10 X 103 

Liquid 8/17/78 2.40 X 10-6 1.61 X 104 1.46 X 102 10.3 1.86 tJ 
0 

~ Liquid 7/17/78 1.53 X 10·5 1.24 X 106 1.456 X 104 12.1 37.8 ~t!! ~ 
I ~~ ..... Liquid 6/30/78 8.13 X 10·7 7.87 X 104 3.11X102 10.9 4.5 

Ul I 

0- t:d '° Liquid 6/16/78 5.26 X 10·5 2.51 X 106 2.36 X 104 11.2 49.2 ..... 
I 

Ul 

Liquid 6/11/78 1.37 X 10·5 1.59X106 4.96 X 103 13.5 35.6 N 

Liquid 6/10/78 1.20 X 10·6 6.81 X 104 1.02 X 102 12.25 7.2 

Liquid 4/9/78 5.56X 10·6 2.46 X 106 2. 12 X 103 11.1 18. 1 

Liquid 2/17/78 <2 X 10·6 1.94 X 102 4.09 11.1 

Liquid 1/21/78 3.37 X 10·6 1.30 X 1Q3 24.3 10.5 

Liquid 12/23/75 8.88 X 10·6 1.07 X 103 20.04 1.95 X 102 23.35 12.1 

Liquid 1/27/76 1.60 X 10·5 1.59Xl03 19.46 2.45 X 103 32.36 12.5 

Liquid 5/18/78 5.24 X 10·6 3.13 X 103 8.06 X 102 12.0 13.2 

Liquid 4/13/76 4.54 X 10·5 5.44 X 103 84.38 9.29 X 102 12.8 

Liquid 11/7/76 <4.44 X 10·6 3.35 X 103 69.70 12.0 

Average 1.57 X 10·5 4.29 X lOS 34.33 2.96 X 103 27.85 11.5 21.04 

WHC/7-29-92/02537T 



Table 4-15. Summary of Single-Shell Waste Tank Sampling Data. Page 3 of 5 

:, . 241-U~lOS Single-Shell Tank · 

Total Organic 

Description Date Pu (g/gal) 137Cs (uCi/gal) 134Cs (uCi/gal) 89
•
90Sr (uCi/ gal) 154Eu (uCi/ gal) 60Co (uCi/gal) pH Carbon (g/ gal) 

Liquid 7/15/75 <5.33 X 10-6 4.11 X 104 6.34 X 102 2.17 X 102 81.74 33.61 11.8 

Liquid 7/22/75 <4.44 X 10-6 4.66 X 104 6.85 X 102 1.30 X 102 11.2 

Liquid 8/4/75 <4.44 X 10-6 2.02 X !OS 1.77 X 102 12.7 

Liquid 8/12/75 <3 X 10-6 9.99 X 103 2.59 X 102 1.51 X 102 10.7 

Liquid 9/8/75 1.21 X 10-4 2.91 X 103 48.58 3.21 X 103 1.93 X 102 10.0 

Liquid 8/26/75 5.18 X 10·3 8.89 X IOS 4.72 X 103 2.54 X !OS 6.63 X 103 1.88 X 103 12.9 

Suspended 12/12/75 1.95 X 106 1.17 X 104 4.06 X 104 13.8 0 
Solids 0 

~ 0~ ...., 
Average 8.86 X 10-4 4.48 X 10S 3.01 X 103 4.26 X 104 3.35 X 103 7.02 X 102 11.8 ;:3 :;d 

I ::::,r< ..... 
VI I 

0 · i4i~U-1~ Single-Shell Tank · t:d '° ..... 
I 

VI 
N 

Total Organic 

Description Date Pu (g/gal) 137Cs (uCi/gal) 134Cs (uCi/ gal) 89
•
90Sr (uCi/ gal) 154Eu (uCi/gal) 60Co (uCi/gal) pH Carbon (g/ gal) 

Liquid 11/5/75 <3.29 X 10-6 5.98 X !OS 6.07 X 103 20.76 13.5 

WHC/7-29-92/02537T 
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Table 4-15. Summary of Single-Shell Waste Tank Sampling Data. Page 4 of 5 

241-U~l lO Single-Shen Tank 

Total Organic 

Description Date Pu (g/gal) mes (uCi/gal) 134Cs (uCi/gal) 89
•
90Sr (uCi/ gal) 154Eu (uCi/gal) 60Co (uCi/gal) pH Carbon (g/ gal) 

Sludge 7/3/74 5.7 X 104 8.33 X 102 0.93 8.38 X 102 5.50 X 102 

Liquid 7/8/75 1.23 X 10·5 8.25 X 103 66.43 7.87 X 102 11.09 12.5 

Average 3.26 X 104 4.49 X 102 3.94 X 102 4.24 X 102 

. 241-U-lli Single-Shell Tank 

Total Organic 

. Description Date Pu (g/gal) mes (uCi/gal) 134Cs (uCi/gal) 89
•
90Sr (uCi/ gal) 154Eu (uCi/gal) 60Co (uCi/gal) pH Carbon (g/ gal) 

Liquid 7/23/80 1.56 X 10·6 2.21 X 10S 1.50 X 103 11.5 6.98 
tj 

Liquid 7/23/80 6.39 X 10·5 4.72 X lOS 1.06 X 104 10.8 20.06 0 
-"'" tj ~ 
~ ~ ~ I 

Liquid 5/25/78 2.40 X 10·3 1.07 X 106 1.75 X 106 11.2 1.01 X 102 ..... :::, r" 
Vl I 

0.. to '° Liquid 7/8/75 5.06 X 10·6 1.48 X lOS 61.70 2.40 X 102 12.8 ..... 
I 

Vl 
N 

Average 6.17 X 10·4 4.77 X 10S 4.40 X !OS 11.5 42.68 

WHC/7-29-92/02537T 
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Table 4-15. Summary of Single-Shell Waste Tanlc Sampling Data. Page 5 of 5 

24i-U~201 Single-Sh;ll Taiik 

Total Organic 

Description Date Pu (g/gal) 137Cs (uCi/gal) 134Cs (uCi/ gal) 89
•
90S r (uCi/ gal) 154Eu (uCi/gal) 6()Co (uCi/ gal) pH Carbon (g/ gal) 

Liquid 9/25/75 <3.78 X 10·6 2.11 X lo-5 1.32 13.0 

241-U~202 Sitigle:-81tt u Tank . . ... 

Total Organic 

Description Date Pu (g/gal) 137Cs (uCi/gal) 134Cs (uCi/gal) 89•90Sr (uCi/ gal) 154Eu (uCi/gal) 6()Co (uCi/gal) pH Carbon (g/ gal) 

Liquid 9/25/75 <3.78 X 10·6 1.24 X lo-5 1.66 X 102 3.56 12.8 

24t-uJ203 Si~gl;.shell Tank tj 
0 

~ Total Organic tj trJ 
1--3 """ ---I Description Date Pu (g/gal) 137Cs (uCi/gal) 134Cs (uCi/gal) 89

•
90Sr (uCi/ gal) 154Eu (uCi/ gal) 6()Co (uCi/gal) pH Carbon (g/ gal) ~~ ,__. 

Ul I 

(1) td '° 
Liquid 9/25/75 5.68 X 10-6 2.33 X l o-5 1.34 13.1 

,__. 
I 

Ul 
N 

·· · 241 ~ui201t sirtg1~sh,111iiri1c 

Total Organic 

Description Date Pu (g/gal) 137Cs (uCi/gal) 134Cs (uCi/gal) 89•90Sr (uCi/gal) 154Eu (uCi/gal) 6()Co (uCi/gal) pH Carbon (g/ gal) 

Liquid 9/25/75 <3 .78 X 10·6 5.90 X 104 8.83 X 10·2 12.6 

WHC/7-29-92/02537T 
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Table 4-16. Summary of Tank Farm Vadose Zone Well Geophysical Logging Results. 

Tank 

241-U-101 

241-U-102 

241 -U-103 

241-U-104 

241-U-105 

24 l-U-106 

241 ~U-107 · 

241-U-l08 

241 -U-109 

241-U-l 10 

241-U-III 

241-U-l 12 

241-U-201 

241-U-202 

241 -U-203 

241-U-204 

Number of 
Assoc. Dry 

Wells 

3 

7 

5 

4 

5 

4 

4 

4 

4 

5 

6 

5 

none active 

· none active 

none active 

WHC/7-29-92/02537T 

Geophysical 
Evidence of 

Leaking? Comments 

no Radiation levels in the vadose zone wells have remained stable. 

no Radiation levels in the vadose zone wells have remained stable, slightly elevated gamma 
levels in upper part of well 60-02-0 I . 

no Radiation levels in the vadose zone wells have remained stable. Slightly elevated gamma 
levels in upper part of well 60-03-08 . 

yes Increasing activity noted in vadose zone well 60-04-08 in 1978. A moderate gross 
gamma-peak at 52 to 60 ft depth . 

no Radiation levels in the vadose zone wells have remained stable. 

no 

no 

no 

no 

yes 

no 

yes 

no 

no 

no 

no 

Radiation levels in the vadose zone wells have remained stable. 

No associated vadose zone wells until 1974. Three of the dry wells have had low level 
activity at approximately 50 ft depth since first monitored. 

Radiation levels in the vadose zone wells have remained stable. 

radiation levels in the vadose zone wells have remained stable. 

Tank categorized as an assumed leaker because of increased radiation levels in well 60-
10-07. High values noted at depths from O to 25 feet and 50 to 60 feet. Logs from 
adjacent wells are unaffected . 

Radiation levels in vadose zone wells have remained stable. Slightly elevated gamma 
levels in vadose zone well 60-11-03 . 

Elevated radiation levels noted in 60-12-0 I. Activity in well continues to diminish. 
High gamma ray responses noted at depths from 1 to 10 ft and 50 to 100 ft . Logs from 
adjacent wells are unaffected . 

Radiation levels in vadose zone wells have remained stable. 
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Table 4-17. Cesium Inventories for Tank Leak Unplanned Releases. 

Release Number Tank 

UPR-200-W-154 241-U-101 

UPR-200-W-155 241-U-104 

UPR-200-W-156 241-U-110 

UPR-200-W-157 241-U-112 

a1 Cs values reported in kCi. 

WHC/8-3-92/02537T 

4T-17 

Liters Leaked 

113,550 

208,200 

30,700 

1,900 

131 csa1 

14.44 

0.06 

8.9 
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Table 4-18. Summary of Soil Sampling Results for the 216-U-10 Pond. 

Radionuclide Maximum Concentrationa1 

239, 24<>J>u 12,500,000 pCi/g 

28,000 pCi/g 

Total U 1,238 ppm 

90sr 724 pCi/g 

19,600 pCi/g 

a1 Data are from Last and Duncan 1980. 

Average Concentrationbl 

390 pCi/g(60) 

53.9 pCi/g (32) 

Comments" 

Less than 10 % of basin underlain 
by sediments containing more than 
1,000 pCi/g; majority of basin 
contains sediments between 100 
and 1,000 pCi/g. 

Less than 5 % of basin underlain by 
sediments containing more than 
1,000 pCi/g; majority of basin 
underlain by sediments with less 
than 100 pCi/g. 

Most of pond underlain by 
sediments with between 100 and 
1,000 p/m. 

The majority of the basin is 
underlain by sediments with less 
than 200 pCi/g. 

The majority of the basin is 
underlain by sediments with 
between 1,000 and 10,000 pCi/g. 

1,1 Data are from Emery and Klopfer 1974. Number in parenthesis is the number of samples that were averaged. 
c1 Areas are estimated from isoconcentration contour maps by Last and Duncan 1980. 

WHC/7-29-92/02537T 
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Table 4-19. Summary of Survey and Sampling Results for the Leach Trenches. 

Ct/mina/ 238,239Pub/ 241Am TotalU 90sr 137cs 144ce 40K 155Eu 

UPR-200-W-104 2,000 14.6 28,000 5.91 5.2 1,870 6.5 19.1 4.6 
14.6 (1) 9,890 (3) 5.91 (1) 4.01 (4) 544 (5) 3.7 (3) 15.7 (3) 2.03 (3) 

UPR-200-W-105 2,000 to 1.45 14.2 80.2 2,030 15.2 
3,000 1.45 (1) 5.5 (3) 53 .1 (3) 781 (6) 14.3 (3) 

UPR-200-W-106 2,000 to 9.31 58.5 1,350 14.4 
3,000 5.50 (2) 39 (3) 1, 116(3) 13.7 (3) 

G.M . readings taken in January 1978 from bottom of ditches for beta/gamma activity compiled from WIDS Sheets (WHC 1991a). a/ 
b/ Data are presented in pCi/g except for Total U which is in ppm. Upper value is maximum concentration, lower value is average with number of 

samples in parentheses; compiled from Last and Duncan 1980. 

WHC. 19/7-17-92/02537T 
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Table 4-20. Summary of 216-U-11 Trench Soil Sampling Results. 

Radionuclide 

239,240Pu 

241Am 

Total U 

90Sr 

137cs 

40K 

Maximum Concentration81 

77 pCi/g 
29.5 pCi/g 

48.6 pCi/g 
NDb 

56.8 ppm 
58.4 ppm 

34.2 pCi/g 
23.0 pCi/g 

1,390 pCi/g 
965 pCi/g 

13 pCi/gC 

Comments 

Less than 5 percent of the area underlain by sediments containing above 
10 pCi/g. 

Detections in only 2 out of 18 samples. No detections outside of trench. 

Positive detections in nearly all samples, with values relatively evenly 
distributed between below detection and the maximum. 

Most of area underlain by sediments with concentrations between 10 and 
35 pCi/g. 

Less than 5 percent of area over 600 pCi/g. 
Most of area between 100 and 600 pCi/g. 

Only one sample collected in trench . 

at Data are from Last and Duncan 1980 unless otherwise noted . 
Upper value is maximum concentration from samples in trench. Lower value is maximum from samples in overflow area in the 
southern part of the basin. 

bt ND = no detections. 
ct Data are from WIDS sheets (WHC 1991a). 

WHC/8-3-92/02537T 
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Table 4-21. Summary of Soil Sampling Results for the 216-U-14 Ditch (pCi/g). 

Upper Ditch81 

Radionuclide Max Min 

131Cs 81.8 BDb/ 

6()Co 149 38.9 

54Mn 26.8 1.17 

t54Eu 36.9 9.8 

1ssEu 22.2 4.14 

at Data are compiled from Last and Duncan 1980. 
ht BD = Below Detection. 

WHC/7-29-92/02537T 

Lower Ditch 

Avg Max Min 

1,522 BD 

83 45.5 0.292 

0.70 BD 

9.11 BD 

5.55 BD 

Avg 

240 

14 
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Table 4-22. Summary of Sampling Results for the 216-Z-19 Ditch (pCi/g). 

Upper Trencha/ Lower Trenchb/ 

Radionuclide Max Average Max Average 

241Am Soil 6,550 770 9,170 3,590 

241Am Vegetation 1,800 930 

239,240pu Soil 97,800 8,850 12,500,000 1,797,000 

239,240pu Vegetation 153 62 

89.90sr Soil 402 193 

137cs Soil 19. 1 4 120 ,000 61 ,900 

137Cs Vegetation 2.6 1.9 

226Ra Soil 0.53 0.46 5 ,200 5,100 t1 
0 

~ 226Ra Vegetation 1.3 0.89 St t!! 
t--3 ~~ I 
N 4°!( Soil 13 11. 8 130,000 130,000 I 
N 

t:d '° ...... 
4°!( Vegetation 12.4 11.2 

I 
Vl 
N 

139Ce Soil 0.4 0 .28 1,400 1,400 

l39Ce Vegetation 0.42 0 .24 

I54Eu Soil 0.4 0.4 4,900 4 ,600 

al This is the area from the head of the ditch to 16th Street. 
b/ From 16th Street to the U Pond outlet. 

WHC/7-29-92/O25'.l?T 
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Table 4-23. Sampling Results for the 207-U Retention Basin. 

Sample Type 137Cs Total Pu 90Sr 

Vegetation 1800 pCi/g 0.5 pCi/g 3.9 pCi/g 

Soil and Vegetation 500 pCi/g 0.5 pCi/g 3.3 pCi/g 

Source: Schmidt et al . 1992. 

WHC/8-3-92/02537T 
4T-23 

Total U 

0.26 ppm 

0.90 ppm 
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Table 4-24. Candidate Contaminants of Potential Concern for the 

RADIONUCLIDES 

Gross alpha 
Gross beta 

TRANSURANICS 

Americium-241 a/ 
Americium-242 
Americium-242m 
Americium-243 
Curium-242 
Curium-244 
Curium-245 
Neptunium-237 
Neptunium-239 
Plutonium 
Plutonium-238 
Plutonium-239/240 
Plutonium-241 

URANIUM 

Uranium 
Uranium-233 
Uranium-234 
Uranium-235 
Uranium-238 

FISSION PRODUCTS 

Actinium-225 
Actinium-227 
Antimony-126 
Antimony-126m 
Astitine-217d/ 
Barium-135md/ 
Barium-137m 
Bismuth-210 
Bismuth-211 
Bismuth-213 
Bismuth-214 
Carbon-14 bl 

Cerium-141d/ 
Cerium-144d/ 
Cesium-134 
Cesium-135 
Cesium-137 
Cobalt-57°1d/ 
Cobalt-58d/ 
Cobalt-60 
Europium-152 
Europium-154 
Europium-155 

WHC/8-3-92/02537T 

U Plant Aggregate Area. Page 1 of 2 

FISSION PRODUCTS (Cont.) 

Francium-221 
Francium-223d/ 
Iodine-129 
Iron-59c/d/ 
Lead-209 
Lead 210 
Lead 211 
Lead-212d/ 
Lead-214 
Manganese-54d/ 
Nickel-59 
Nickel 63 
Niobium-93m 
Niobium-95d/ 
Palladium -107d/ 
Polonium-210 
Polonium-213d/ 
Polonium-214 
Polonium-215 
Polonium-218 
Potassium-40 
Protactinium-231 
Protactinium-23 3 di 

Protactinium-234md/ 
Radiumb/ 
Radium-223 
Radium-225 
Radium-226 
Ruthenium-103d/ 
Ruthenium-106 
Samarium-151 
Selenium-79 
Silver-1 lOmd/ 
Sodium-22c/ 
Strontium-85c/d/ 
Strontium-90 
Technetium-99 
Thallium-207 
Thorium-227 
Thorium-229 
Thorium-230 
Thorium-231 
Thorium-233d/ 
Thorium-234 
Tin-126d/ 
Tritium 
Yttrium-90 
Zinc-65d/ 
Zirconium-93 
Zirconium-95d/ 

4T-24a 

HEAVY METALS 

Aluminum 
Arsenic 
Barium 
Bismuth 
Cadmium 
Cerium 
Chromium 
Copper 
Iron 
Lanthanum 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Strontium 
Thoriuma/ 
Tin 
Titanium 
Uranium 
Vanadium 
Zinc 

OTHER INORGANICS 

Ammonium ion 
Ammonium fluoride 
Ammonium nitrate 
Ammonium oxalate 
Barium nitrate 
Bismuth phosphate 
Boric acid 
Boron 
Calcium 
Carbonate 
Ceric Iodate 
Chloride 
Chloroplatinic acid 
Chromus sulfate 
Cyanide 
Ferric cyanide 
Fluoride 
Hydrobromic acid 
Hydrochloric acid 
Hydrofluoric acid 
Hydroiodic acid 
Hydroxide 
Lanthanum fluoride 
Lithium 
Magnesium 
Molybdate - Citrate reagent 
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Table 4-24. Candidate Contaminants of Potential Concern for the 

OTHER INORGANICS 
(Continued) 

Nitrate 
Nitric acid 
Nitrite 
Oxalic acid 
Phosphate 
Phosphoric acid 
Phosphorous pentoxide 
Potassium 
Potassium carbonate 
Potassium fluoride 
Potassium hydroxide 
Potassium permanganate 
Silica 
Silicon 
Sodium 
Sodium fluoride 
Sodium hydroxide 
Sodium nitrate 
Sulfamic acid 
Sulfate 
Sulfuric acid 
Uranium oxide 
Uranyl nitrate hexahydrate 
Zirconium oxide 

U Plant Aggregate Area. Page 2 of 2 

VOLATILE ORGANICS 

Acetone 
Butyl Alcohol 
Carbon tetrachloride 
Chloroform 
Decane 
Ethyl ether 
Methylene chloride 
MIBK ("Hexone") 
Toluene 

SEMIVOLATILE 
ORGANICS 

Citrate 
Dibutyl phosphate 
Ethanol 
Ethylene diamine tetraacetate 

(EDTA) 
Gylcolate 
Kerosenea/ 
Monobutyl phosphate 
N-(2-hydroxyethyl) 

ethylenediaminetriacetate 
(HEDTA) 

Oxalate 
Paraffin hydrocarbons 
Tributyl phosphatea/ 
1, 1, I -Trichloroethane 

a/ 
b/ 

c/ 

di 

Reported in waste inventory but not analyzed for or not detected. 
Detected in groundwater at or below the method detection limit. 
Detected in 1983 in the 216-U-14 Ditch, but not elsewhere on the site. 
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/8-3-92/02537T 4T-24b 
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Table 4-25. Summary of Known and Suspected Contamination at 
EahW M u· dU 1 edRI T C aste anagement mt an np ann e ease ypes. p age 1 f5 0 

Fission Heavy Other Semi-
Waste Management Unit or Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles 

!. ? : J J < . .( T~s1lilid vllliiJ t < ) - < <ui•••· 
241 -U-101 Sini:>le-Shell Tank K K K K K K K 

241 -U-102 Sini;!le-Shell Tank K K K K K K K 

241-U-103 Sin1?1e-Shell Tank K K K K K K K 

241-U-104 Sin2le-Shell Tank K K K K K K K 

241-U-105 Sini:>le-Shell Tank K K K K K K K 

·241-U-106 Sini:>le-Shell Tank K K K K K K K 

241-U-107 Sini:>le-Shell Tank K K K K K K K 

241-U-108 Sin2le-Shell Tank K K K K K K K 

241-U-109 Sin2le-Shell Tank K K K K K K K 

241-U-110 Sini:>le-Shell Tank K K K K K K K 

241-U-ll 1 Sin2le-Shell Tank K K K K K K K 

241-U-112 Sin11:le-Shell Tank K K K K K K K 

241-U-201 Sinszle-Shell Tank K K K K K K K 

241-U-202 Sinszle-Shell Tank K K K K K K K 

241-U-203 Sinszle-Shell Tank K K K K K K K 

241-U-204 Sini:>le-Shell Tank K K K K K K K 

241 -U-301 Catch Tank s s s s s s s 
241-U-361 Settlin!! Tank K K K s K s K 

241-U-302 Catch Tank s s s s s s s 
244-U Receiver Tank s s s s s s s 
241-WR-Vault s s s s s s s 
244-UR Vault s s s s s s s 

WHC/8-4-92/02537T 
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Table 4-25. Summary of Known and Suspected Contamination at 
Each Waste Management Unit and Unplanned Release T s. Page 2 of 5 

Fission Heavy Other Semi-
Waste Management Unit or Unplanned Release TRU Products Uranium Metals Volatiles volatiles 

216-S-21 Crib K K K s K s s 
216-U-1 and 216-U-2 Cribs K K K s K s K 

216-U-8 Crib K K K s K s s 
216-U-12 Crib K K K s K s s 
216-U-16 Crib K K K s s s s 
216-U-17 Crib K s K s s s s 
216-Z-20 Crib K K s s s 
216-S-4 French Drain s s s s K s s 

tj 
0 

""" 216-U-3 French Drain K K K s K s s tj ~ 
~ ""1 /0 

I ~r N 216-U-4A French Drain K K K s K s s VI 
,...... I 

0- to \0 ....... 
216-U-4B French Drain K K s s K s s I 

VI 
N 

216-U-10 Pond K K K s s s s 

216-U-14-Ditch K K K s K s s 
216-Z-lD Ditch K s s s s 
216-Z-11 Ditch K s s s s 
216-Z-19 Ditch K K s s s 

WHC/8-4-92/02537T 
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Table 4-25. Summary of Known and Suspected Contamination at 
Ea h W t M t U ·t d U 1 ed R 1 T C as e anagemen ru an npann e ease ypes. p age 3 f5 0 

Fission Heavy Other Semi-
Waste Management Unit or Unplanned Release TRU .Products Uranium Metals Inorganics Volatiles volatiles 

216-U-5 and 216-U-6 Trenches K K K s K s s 
216-U-11 Trench K K K s s s s 
216-U-13 Trench K K K s K -- --
216-U-15 Trench s s s s K s K 

.·. r ..... ··•· / .... .... ?. ·•·· < •··· Se~~id Tanfi and . A~;&iated .braiti Ft~I& / ·.· / ... · >·•.•. \(t .. : .... ··•····• .. ·•··••/••················ r ... •·.·•·•·•·•···•· // >r ·•·• r•·•········r ............ ··:.... ................................... / ... 

2607-W-5 Septic Tank/Drain Field -- -- -- s s s --
2607-W-7-Seotic Tank/Drain Field -- -- -- s s s --
2607-W-9 Seotic Tank/Drain Field -- -- -- s s s --

2607-WUT Seotic Tank/Drain Field -- -- -- s s s --

i r•••••J••••••t••••••••••> • I•t••••••• >:•••t•t•<•<•••·•? t••••• ¥i-; <·~ ·.···••••FibitltiJ; } •. ni·.••••••••••• ·•·····.·· .. n""~~·· •••MaPr·••·· ,··\•1" ··· < ..•.. t••· .}.......· ··•·•···• ........... / · .. ·.··•. •·••····• ./)•·•. ................ .................. .. .... 

241-U-A.B CD Valve Pits s s s s s s s 
241-U-151 Diversion Box s s s s s s s 
241-U-152 Diversion Box s s s s s s s 
241-U-153 Diversion Box s s s s s s s 
241-U-252 Diversion Box s s s s s s s 
241-UR-151 Diversion Box s s s s s s s 
241-UR-152 Diversion Box s s s s s s s 
241-UR-153 Diversion Box s s s s s s s 
241-UR-154 Diversion Box s s s s s s s 
241-UX-154 Diversion Box s s s s s s s 

WHC/8-4-92/02537T 
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Table 4-25. Summary of Known and Suspected Contamination at 
Ea h W t M t U ·t d U 1 ed R 1 T C as e anagemen ru an np ann e ease ypes. p age 4 f5 0 

Fission Heavy Other Semi-
Waste Management Unit or Unplanned Release TRU Products Uranium Metals Inorganics Volatiles volatiles 

ii,./i i, .... : 
.· \ ......... • .. . ········ ... /"'". ····· . :::: <:•x· •>> ..... ·.·. 

.· ... .. ·••:· ? / .... \ ··•· . y:•::•) : •••• •<} .•••··••• .· ·••.··.·,...:< .. /' B~s •. ,••·•CC: <ii .··. •·:•·•:•·•··· :::: ... . . . ·•·· ...... ··::-·:·· . . . 

207-U Retention Basin K K K s K s s 
..... ·> ... ( ........ / }. \. \ ...... \<)••,•· •··· / .. .. . ·. \. < .·•·· ···•·• •·· . .). : • }: ?>· ....... . :·:· 

Burial Site:s ··.•.· ......... ::::: ...... {·\ ..... ...... ::>•:.' ·:<•>'.•.•,·.•,· •·•· ::::: ·•'.•:•:•:-:-:-;,;.:::;: ·:-·- • •··· 
: '.·'.·'.·i'.•:•-:.>>:·.•c.• 

Burial Ground/Burnine: Pit -- s -- -- -- -- --
Construction Surface Lavdown Area -- -- -- s -- s --
::..·•·-'<••····•·•····· ....... •·• ·•·•··· ······•·••·::: ...... ····· ~ <}:::,(· .. •·•• ·••••• U1ol~&IR~1eases .>> < :••:. ·•••••·\· ..... +t.• < < I > ... · ·••• ·. ·•·••••••·•··•·••>-•·•· 

.. .... 

. ··.,· : .. :-: /••·:'=:= 

UN-200-W-6 s s s s s -- s 
UN-200-W-19 s s s s s -- s 

UN-200-W-33 s s s s s -- s 
UN-200-W-39 s s K s -- -- --
UN-200-W-46 -- -- -- -- -- -- --
UN-200-W-48 -- -- -- -- -- -- --
UN-200-W-55 s s K s -- -- --
UN-200-W-60 s s s -- -- -- --
UN-200-W-68 -- s s -- -- -- --
UN-200-W-71 -- -- -- -- -- -- --
UN-200-W-78 s s K s -- -- --
UN-200-W-86 -- K -- -- -- -- --
UN-200-W-101 s K s s K -- s 
UN-200-W-117 s s s s s -- --

WHC/8-4-92/02537T 
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Table 4-25. Summary of Known and Suspected Contamination at 
Ea h W M t U ·t d U 1 ed R 1 T C aste anagemen m an np ann e ease ypes. p 

Fission Heavy Other 
Waste Management Unit or Unplanned Release TRU Products Uranium Metals Inorganics Volatiles 

UN-200-W-118 s s s s s --
UN-200-E-161 s K s -- -- --
K = Known contamination (contaminants identified from inventory or sampling data). 
S = Suspected contamination (contaminants that could occur at a site). Evidence includes process data, historical records and chemical 

associations. 

WHC/8-4-92/02537T 

age 5 f5 0 

Semi-
volatiles 

--

--
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Table 4-26. Contaminants of Potential Concern for the U Plant Aggregate Area. 

RADIONUCLIDES FISSION PRODUCTS HEAVY METALS 
( continued) ( continued) 

Gross alpha 
Gross beta Lead-209 Vanadium 

Lead-211 Zinc 
TRANSURANICS Lead-212 

Lead-214 OTHERINORGANICS 
Americium-241 Nickel-59 
Americium-242 Niobium-93m Boron 
Americium-242m Polonium-214 Cyanide 
Americium-243 Polonium-218 Fluoride 
Curium-244 Potassium-40 Nitrate 
Curium-245 Protactinium-231 
Neptunium-237 Protactinium-234m VOLATILE ORGANICS 
Neptunium-239 Ruthenium-106 
Plutonium-238 Samarium-151 Acetone 
Plutonium-239/240 Selenium-79 Carbon tetrachloride 
Plutonium-241 Sodium-22 Chloroform 

Strontium-90 Methylene chloride 
URANIUM Technetium-99 MIBK ("hexone") 

Thallium-207 Toluene 
Uranium-233 Thorium-229 1, 1, I -Trichloroethane 
Uranium-234 Thorium-230 
Uranium-238 Thorium-231 SEMIVOLA TILE 

Tritium ORGANICS 
FISSION PRODUCTS Yttrium-90 

Zirconium-93 Kerosene 
Antimony-126m Tributyl phosphate 
Barium-137m HEAVY METALS 
Bismuth-210 
Bismuth-211 Arsenic 
Bismuth-213 Barium 
Bismuth-214 Cadmium 
Carbon-14 Chromium 
Cesium-134 Copper 
Cesium-135 Iron 
Cesium-137 Lead 
Cobalt-60 Manganese . 
Europium-152 Mercury 
Europium-154 Nickel 
Europium-155 Selenium 
Francium-221 Silver 
Iodine-129 Titanium 

WHC(UPLANT -4)/8-4-92/02537T .1 
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Table 4-27. Soil-Water Distribution Coefficient~ for Radionuclidesa1 and Inorganics 
of Concern at U Plant Aggregate Area Waste Management Units. Page 1 of 2 

MEPAS Default 

K.s 
Recommended K.s Conservative pH 6-'J'' 

Element for Hanford Site Default K.s"' (Strenge and 
or (Seme and Wood 1990) (Seme and Wood 1990) Peterson 1989) 

Chemical in mIJg in mL/g in mIJg Mobility Class 

Actinium - - 228 low 

2 
Americium 100 - 1000 100 82 low 

( <l @pH 1-3) 

Antimony - - 2 high 

Arsenic - 0 5.86 moderate 

Barium - 50 530 moderate 

Bismuth - 20 - moderate 

Boron - - 0 .19 high 

Cadmium - 15 14.9 moderate 

Carbon (14C) - - 0 high 

Cesium 200 - 1,000 50 51 low 
1 - 200 (acidic waste) 

Chromium - 0 16.8 moderate 

Cobalt 500- 2000 10 1.9 low 

Copper - 15 41.9 moderate 

Curium 100 - >2,000 100 82 low 

Cyanide - - - unknown 

Europium -- - 228 low 

Fluoride - -- 0 high 

Francium - - - unknown 

Iodine <l 0 0 high 

Iron - 20 15 moderate 

Lead - 30 234 moderate 

Manganese - 20 16.5 moderate 

Mercury - - 322 low 

Neptunium < 1-5 3 3 high 

Nickel - 15 12.2 moderate 

Niobium - - 50 moderate 

WHC/8-3-92/02537T 
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Table 4-27. Soil-Water Distribution Coefficient~ for Radionuclidesa1 and Inorganics 
of Concern at U Plant Aggregate Area Waste Management Units. Page 2 of 2 

MEPAS Default 

K.i 
Recommended K.i Conservative pH 6-9°" 

Element for Hanford Site Default K.i bl (Strenge and 
or (Seme and Wood 1990) (Seme and Wood 1990) Peterson 1989) 

Chemical in mL/g in mL/g in mL/g Mobility Class 

Nitrate/nitric - - 0 high 
acid 

Plutonium 100 - 1,000 100 10 low 
< 1 at pH 1 - 3 

Polonium - - 5 .9 high 

Protactinium -- - 0 high 

Radium -- 20 24.3 moderate 

Ruthenium 20- 700 - 274 moderate 
( <2 at > 1 M nitrate) 

Samarium - - 228 low 

Selenium - 0 5.91 moderate 

Silver - 20 0.4 moderate 

Sodium - 3 0 high 

Strontium 5 - 100 10 24 .3 moderate 
3 - 5 (acidic conditions) 

200 - 500 (w/phosphate or 
oxalate) 

Technetium 0 - I 0 3 high 

Thallium - - 0 high 

Thorium - 50 100 moderate 

Titanium - - - unknown 

Tritium 0 0 0 high 

Uranium - 0 0 high 

Vanadium - - 50 moderate 

Yttrium - - 278 low 

Zinc -- 15 12.7 moderate 

Zirconium - 30 50 moderate 

a1 Radionuclides with half-lives of greater than 3 months . 
bt Average K0 s for low salt and organic solutions with neutral pH. 
01 Default values for pH 6-9 and soil content of [clay + organic matter + metal oxyhydroxides] 

< 10% (Strenge and Peterson 1989). 
MEPAS = Multimedia Environmental Pollution Assessment System, a computerized waste 

management unit evaluation system. 

WHC/8-3-92/02537T 
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Table 4-28. Mobility of Inorganic Species in Soil. 

Highlv mobile (K ., < 5) 

Antimony Protactinium 

Boron Selenium 

Carbon (as 14COz) Silver 

Fluoride Sodium 

Iodine Technetium 

Neptunium Thallium 

Nitrate Tritium 

Uranium 

Moderatelv mobile (5 <K.1 < 100) 

Arsenic Nickel 

Barium Niobium 

Bismuth Polonium 

Cadmium Radium 

Cesium Strontium 

Chromium Thorium 

Copper Vanadium 

Iron Zinc 

Lead Zirconium 

Manganese 

Low mobilitv <K .. > 100) 

Actinium 

Americium 

Cesium 

Cobalt 

Curium 

Europium 

Mercury 

Plutonium 

Ruthenium 

Samarium 

Yttrium 

WHC(UPLANT-4)/7-31-92/02537T .1 
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Table 4-29. Physical/Chemical Properties of Organic Contaminants of Concern 
for U Plant Aggregate Area 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 1Q·5 

Carbon tetrachloride 154.0 758 90 2.4 X 10·2 

Chloroform (trichloromethane) 119 8,200 150 2.9 X lQ·3 

Kerosenea1 142.2 32 0.045 2.9 X 104 

Methylene chloride 84.9 20,000 360 2 X lQ·3 

Methyl isobutyl ketone (MIBK) 100.16 19,000 6 4.2 X 1Q·5 

Tributyl phosphate 266.3 280 15 1.9 X 10·2 

1, 1, 1 Trichloroethane 133.41 1,500 120 1.4 X 10·2 

Source: Strenge and Peterson (1989). 

a1 Kerosene properties are represented by 2-methyl naphthalene. 

WHC/8-3-92/02537T 

Soil/ Organic Matter 
Partition Coef. 

Koc in mL/g 

2.2 

110 

31 

4,500 

8.8 

19 

6,000 

150 
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Table 4-30. Radiological Properties of Potential Radionuclides of Concern in 
U Plant Aggregate Area Waste Management Units. Page 1 of 3 

Specific Principal 
Activitya1 Radiation of 

Radionuclide Half-Life in Ci/g Concemb' 
22.sAc 10 d 5.8 X 1()4 a 
221Ac 21.8 yr 7.2 X 101 (3, a 
241Am 432 yr 3.4 X 10° a 
242Am 16 hr 8. lxlO.S (3 
242mAm 152 yr 9.7 X 10° a 
243Am 7,380 yr 2.0 X 10-l a 
131IDJ3a 2.6 min 5.3 X 108 

'Y 
21°13i 5.01 d 1.2 X 105 (3 
211Bi 2.13 min 4.2 X 108 a, (3 
213Bi 45.6 min 1.9 X 107 (3, a 
214Bi 19.9 min 4.4 X 107 

(3' 'Y 
14c 5,730 yr 4.5 X 10° (3 
242cm 163.2 d 3.3 X 103 a 
244Cm 18.1 yr 8.1 X 101 a 
245Cm 8,500 yr 1.7 X 10-l a, 'Y 
6oco 5.3 yr l.lxl03 

'Y 
134Cs 2.06 yr 1.3 X 103 

'Y 
135Cs 3 X 106 yr 8.8 X 104 (3 
137Cs 30 yr 8.7 X 101 

'Y 
1.s2Eu 13.3 yr 7.7 X 102 {3 ' 'Ye/ 
154Eu 8.8 yr 2.7 X 102 {3' 'Ye/ 
155Eu 4.96 yr 4.6 X 102 

(3' 'Y 
221Fr 4.8 min 1.8 X 108 a, 'Y 
3H 12.3 yr 9.7 X 1Q3 (3 
1291 1.6 X 107 yr 1.7 X 104 (3 
4°.[( 1.3 X 109 yr 6.7 X 10-6 {3' 'Ye/ 
59N 8 X 1()4 yr 7.6 X 10-2 

'Y 
63N 92 yr 6.2 X 102 (3 
22Na 2.6 yr 6.3 X 103 

(3' 'Y 
93mNb 14.6 yr 2.8 X 102 'Ye/ 

WHC(UPLANT-4)/8-3-92/02537T .1 
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Table 4-30. Radiological Properties of Potential Radionuclides of Concern in 
U Plant Aggregate Area Waste Management Units. Page 2 of 3 

Specific Principal 
Activitya1 Radiation of 

Radionuclide Half-Life in Ci/g Concemb' 
9sNb 34.97 d 3.9 X 1()4 (3, 'Y 
231Np 2.14 X 106 yr 7.0 X 104 a, 'Y 
239Np 2.35 d 2.3 X 1Q5 (3 
231pa 32,800 yr 4.7 X 10-2 a 
234mpa 1.2 min 6.7 X 108 

(3' 'Y 
209pb 3.25 hr 4.5 X 106 (3 
210pb 22.3 yr 7.6 X 101 (3 

mpb 36.1 min 2.5 X 107 (3 

mpb 10.6 hr 1.4 X 106 {3, 'Ye/ 

214Pb 26.8 min 3.3 X 107 {3' 'Ye/ 
214p0 6 x 10-5 sec 8.8 X 1014 a 
mpo 7.8 x 104 sec 2.9 X 1013 a 
21sp0 3.05 min 2.8 X 108 a 
238Pu 87.7 yr 1.7 X 101 a 
239Pu 24,400 yr 6.2 X 10-2 a 
24°1>u 6,560 yr 2.3 X lQ-l a 
241Pu 14.4 yr 1.0 X 102 (3 
225Ra 14.8 d 3.9 X 104 (3 
226Ra 1,600 yr 9.9 X 10-l a 
106Ru 1.0 yr 3.4 X 103 {3' 'Ye/ 
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 102 (3 

~c 213,000 yr 1.7 X 10-2 (3 
221Th 18.7 d 3.1 X 104 a 
229Th 7,340 yr 2.1 X 10-l a 
23°Th 77,000 yr 2.1 X 10-2 a 
231Th 25.5 hr 5.3 X 105 (3 

201n 4.8 min 1.9 X 108 
(3' 'Y 

233u 159,000 yr 9.7 X 10-3 a 

WHC(UPLANT-4)/8-3-92/02537T .1 
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Table 4-30. Radiological Properties of Potential Radionuclides of Concern in 
U Plant Aggregate Area Waste Management Units . Page 3 of 3 

Specific Principal 
Activitya1 Radiation of 

Radionuclide Half-Life in Ci/g Concemb' 

234u 
235u 
238u 
9oY 
93zr 

a/ 

b/ 

c/ 

244,500 yr 6.2 X 10-3 
Ci 

7.0 xl08 yr 2.2 X 10-6 a, 'Y 

4.5 xl09 yr 3.4 X l0-7 
Ci 

6.41 hr 5.4 X 1()5 {j 

1.5 X 106 yr 2.6 X 10-3 {j 

Calculated from half-life and atomic weight. 
a - alpha decay; /j - negative beta decay; 'Y - release of gamma rays. 
Daughter radiation. 

WHC(UPLANT-4)/8-3-92/02537T .1 
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Table 4-31. Comparison of Radionuclide Relative Risks for Radionuclides of Concern 
at the U Plant Aggregate Area. Page 1 of 3 

Soil External 
Air Drinking Water Ingestion Exposure 

Unit Risk"' Unit Risk_d in unit Risk.'1' Unit Risk°' 
Radionuclide Half-Life in (pCi/m3)'1 (pCi/L)"1 in (pCi/g)"1 in (pCi/g)"1 

nsAc 10 d 1.2 X 10"3 8.7 X 10"7 4.6 X 10-8 9.4 X 10"6 

n1Ac 21.8 yr 4.2 X 10"2 1.8 X 1O-S 9.5 X 10-7 1.3 X 10"7 

241Am 433 yr 2.1 X 10"2 1.6 X 1O-S 8.4 X 10-7 1.6 X 10"5 

242Am 16 hr na na na na 

242mAm 152 yr na na na na 

243Am 7,380 yr 2.1 X 10"2 1.5 X 10"5 8.1 X 10-7 3 .6 X 10"5 

21°13i 5 .01 d 4.1 X 10"5 9.7 X 10"8 5.1 X 10-9 0 

211Bi 2.13 min 9.7 X 10"8 6.1 X 10-10 3.2 X 10"11 2.8 X 1O-S 

213Bi 45.6 min 1.6 X 10"7 1.2 X 10"8 6.2 X lO·IO 8.1 X 1O-S 

214Bi 19.9 min 1.1 X 10"6 7.2 X 10"9 3.8 X lO·IO 8.0 X 10-4 

14c 5 ,730 yr 3.2 X 10"9 4.7 X 10"8 2.5 X 10-9 0 

242cm 163.2 d na na na na 

244cm 18.1 yr 1.4 X 10"2 1.0 X 1O-S 5.4 X 10-7 5.9 X 10"7 

245Cm 8,500 yr na na na na 

60Co 5.3 yr 8 .1 X 10-S 7.8 X 10"7 4.1 X 10-8 1.3 X 10"3 

i34cs 2 .06 yr 1.4 X 10"5 2.1 X 10"6 1.1 X 10-7 8 .9 X 10-4 

137Cs 30 yr 9.6 X 10"6 1.4 X 10"6 7 .6 X 10-8 0 
(3.4 X 10-4f 

1s2Eu 13.3 yr 6.1 X 10"3 1.1 X 10"7 5.7 X 10-9 6 .3 X 10"4 

154Eu 8.8 yr 7.2 X 10"5 1.5 X 10"7 8.1 X 10-9 6.8 X 10"4 

1ssEu 4.96 yr na na na 

3H 12.3 yr 4.0 X 10"8 2.8 X 10"9 1.5 X lQ·IO 0 

129[ 1.6 x1O7 yr 6.1 X 1O-S 9.6 X 10-6 5.1 X 10-7 1.5 X 1O-S 

-IDJ( 1.3 xlO9 yr 4.0 X 10"6 5.7 X 10"7 3.0 X 10-8 7.8 X 10"5 

72Na 2.6 yr na na na na 

93mNb 14.6 yr na na na na 

S9Ni 75,000 yr 3.5 X 10·7 4.4 X 10·9 2.3 X lO·IO 3.4 X 10"7 

63Ni 100.1 yr 8.7 X 10·7 1.2 X 10"8 6.2 X lQ·IO 0 

WHC(UPLANT-4)/8-3-92/02537T .1 
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Table 4-31. Comparison of Radionuclide Relative Risks for Radionuclides of Concern 
at the U Plant Aggregate Area. Page 2 of 3 

Soil External 
Air Drinking Water Ingestion Exposure 

Unit RisJc'' Unit Risk°' in Unit RisJcl' Unit Risk"' 

Radionuclide Half-Life in (pCi/m3)'1 (pCi/L)'1 in (pCi/g)"1 in (pCi/g)'1 

23'Np 2.14 X 106 yr 1.8 X 10"2 1.4 X 10'5 7.3 X 10-7 1.8 X 10"5 

239Np 2.35 d 7.7 X 10·7 4.8 X 10"8 2.5 X 10-9 1.1 X 10-4 

231Pa 32,800 yr 2 .0 X 10"2 9 .7 X 10"6 5.1 X 10-7 2.0 X 10·5 

209J>b 3 .25 hr 3.6 X 10"8 4.3 X 10"9 2.3 X 10-lO 0 

210pb 22.3 yr 8.7 X 10-4 3.4 X 10"5 1.8 X lo-6 1.8 X 10"6 

m pb 36.1 min 1.5 X 10"6 9 .2 X 10-9 4.9 X 10-lO 2.9 X 10"5 

m pb 10.6 hr 2.4 X 10"5 3 .7 X 10"7 1.9 X 10-8 9.2 X 10"5 

214Pb 26.8 min 1.5 X 10"6 9.2 X 10·9 4.9 X lQ·lO 1.5 X 10"4 

214p0 6 x 10·5 sec 1.4 X 10"13 5 .1 X 10-16 2.7 X 10"17 4.7 X 10"8 

21Sp 0 7.8 x 10·4 sec 2.9 X 10"12 1.4 X 10-14 7.6 X 10"16 8.7 X 10"8 

21sp0 3.05 min 3.0 X 10"7 1.4 X 10·9 7.6 X lQ·ll 0 

238Pu 87.7 yr 2 .1 X 10"2 1.4 X 10"5 7.6 X 10-7 5.9 X 10·7 

239J>u 24,400 yr 2 .6 X 10"2 1.6 X 10·5 8.4 X 10-8 2.6 X 10"7 

239Pu oxide 24,400 yr 2 .6 X 10"2 1.6 X 10"6 8.4 X 10-8 2.6 X 10"7 

240pu 6,560 yr 2 .1 X 10"2 1.6 X 10"5 8.4 X 10-8 5.9 X 10"7 

24Cpu oxide 6,560 yr 2.1 X 10"2 1.6 X 10"6 8.4 X 10-8 5.9 X 10·7 

241Pu 14.4 yr 1.5 X 10"4 2.5 X 10·7 1.3 X 10-8 0 

225Ra 14.8 d 8.2 X 10-4 3.4 X 10·6 1.8 X 10-7 8.0 X 10"6 

226Ra 1,600 yr 1.5 X 10"3 6 .1 X 10"6 3.2 X 10-7 4. 1 X 10"6 

228Ra 5 .75 yr 3.4 X 10-4 5 .1 X 10"6 2.7 X 10-7 5.6 X 10"13 

106Ru 1.0 yr 2 .3 X 10-4 4 .9 X 10·7 2 .6 X 10-8 0 

79Se <65,000 yr na na na na 

151Sm 90 yr na na na na 

90Sr 28.5 yr 2.8 X 10·5 1.7 X 10"6 8.9 X 10-8 0 

9!>J'c 213 ,000 yr 4.2 X 10"6 6.6 X 10"8 3.5 X 10-9 3.4 X lQ·IO 

22,Th 18.72 d 2.5 X 10"3 2.5 X 10"7 1.3 X 10-8 6 .6 X 10"6 

~ 7,340 yr 3.9 X 10"2 2 .0 X 10"6 1.1 X 10-7 5.8 X 10·5 

~ 77,000 yr 1.6 X 10"2 1.2 X 10"6 6 .5 X 10-8 5.9 X 10"7 

WHC(UPLANT-4)/8-3-92/02537T .1 
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Table 4-31. Comparison of Radionuclide Relative Risks for Radionuclides of Concern 
at the U Plant Aggregate Area. Page 3 of 3 

Soil External 
Air Drinking Water Ingestion Exposure 

Unit Rislr'' Unit Risk"' in Unit Risk.4' Unit Risk°' 
Radionuclide Half-Life in (pCi/m3)"1 (pCi/L)"1 in (pCi/g)"1 in (pCi/g)"1 

231Th 

233u 

234u 

235u 

238u 

<JOy 

a/ 

bl 

c/ 

di 

el 

f l 

25.5 h 2.5 X 10"7 2.0 X 10"8 1.1 X 10-9 1.1 X 10·5 

159,000 yr 1.4 X 10"2 7.2x10-6 3.8 X 10-7 3.2 X 10-7 

244,500 yr 1.4 X 10-2 7.2 X 10-6 3.8 X 10-7 5.6 X 10-7 

7.0 X 1Q8 yr 1.3 X 10-2 6.6 X 10-6 3.5 X 10-7 9.7 X 10-S 

4.5 x la9 yr 1.2 X 10"2 6.6 X 10-6 3.5 X 10-7 4.5 X 10-7 

64.1 h 2.8 X 10"6 1.6 X 10-7 8.6 X 10-9 0 

Calculated from half-life and atomic weight. 
Excess cancer risk associated with lifetime exposure to 1 pCi/m3 (lQ-12 curies) per day in air 
(EPA 1991b). 
Excess cancer risk associated with lifetime exposure to 1 pCi (10-12 curies) per day in 
drinking water (EPA 1991b). 
Excess cancer risk associated with lifetime exposure to 1 pCi/g (10-12 curies/g) per day in 
soil (EPA 1991b). 
Excess cancer risk associated with lifetime exposure to surface soils containing 1 pCi/g of 
gamma-emitting radionuclides (EPA 1991b). 
External radiation risk from 137mBa, a short-lived decay product of 137Cs. 

NA No information available. 
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Table 4-32. Potential Chronic Human Health Effects of Chemicals 
Detected or Disposed of at U Plant Aggregate Area. Page I of 2 

Tumor Site 
Inhalation Route; 

Oral Route Non-carcinogenic 
[Weight of Evidence Chronic Health Effects 

Chemical Group1 Inhalation Route; Oral Route Reference 

INORGANIC 
CHEMICALS 

Aluminum 

Ammonium ion decreased pulmonary function; EPA 1991a 
degrades odor, taste of water 

Barium fetotoxicity; EPA 1991b 
increased blood pressure 

Boron NA; testicular lesions EPA 1991a 

Cadmium respiratory tract cancer; renal damage EPA 1991b 
[Bl]; NA 

Calcium 

Chloride 

Chromium lung [A] - Cr(VI) nasal mucosa atrophy; EPA 1991a 
only; NA hepatotoxicity 

Copper NA; gastrointestinal irritation EPA 1991b 

Fluoride NA; dental flurosis at high levels EPA 1991a 

Iron 

Lead [B2t' ; [B2] central nervous system (CNS) EPA 1991a 
effectsb' ; 

CNS effects 

Magnesium 

Mercury neurotoxicity; kidney effects EPA 1991b 

Nickel respiratory tract [A]; cancer; reduced weight EPA 1991b 
NA 

Nitrate/Nitrite NA; methemoglobinemia in EPA 1991a 
infants01 

Phosphate 

Potassium 

Silica 

Silver 
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Table 4-32. Potential Chronic Human Health Effects of Chemicals 
Detected or Disposed of at U Plant Aggregate Area. Page 2 of 2 

Tumor Site 
Inhalation Route; 

Oral Route Non-carcinogenic 
[Weight of Evidence Chronic Health Effects 

Chemical Groupa1] Inhalation Route; Oral Route Reference 

Sodium 

Sulfate 

Uranium (soluble NA; body weight loss, EPA 1991a 
salts) nephrotoxicity 

Zinc NA; anemia EPA 1991b 

ORGANIC 
CHEMICALS 

Acetone NA; kidney and liver effects EPA 1991a 

Carbon tetrachloride liver [B2] NA; liver lesions EPA 1991a 

Chloroform liver; kidney [B2] NA; liver lesions EPA 1991b 

Methylene chloride lung, liver [B2]; NA; liver toxicity EPA 1991a 
liver [B2] 

Methyl isobutyl ketone liver and kidney effects; EPA 1991b 
liver and kidney effects 

Toluene CNS effects, eye irritation-; EPA 1991a 
change in liver and kidney weights 

Tributyl phosphate respiratory irritant; kidney damage NIOSH 1987 

-':' a1 Weight of Evidence Groups for carcinogens: A - Human carcinogen (sufficient evidence of 
carcinogenicity in humans); B - Probable human carcinogen (Bl - Limited evidence of 

0-. 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). 

ht Lead is considered by EPA to have both neurotoxic and carcinogenic effects; however, no 
toxicity criteria are available for lead at the present time. 

01 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 ll]fflxl?• in 
concerns is intended to provide input to the U Plant Aggregate Area waste management unit 
recommendation process (Section 9. 0). This process requires consideration of immediate and 

health concerns related to individual waste management units and unplanned releases is as 
follows: 

• Contaminants of potential concern are identified for each exposure pathway that is 
likely to occur within the U 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 4-26. This table includes contaminants that are likely to be present in the 
environment based on occurrence in the liquid process wastes that were 
discharged to soils, and also contaminants that have been detected in 
environmental samples within the aggregate area but have not been identified as 
components of U Plant waste streams. 

• Exposure pathways potentially applicable to individual waste management units 
are identified based on the presence of the above contaminants of potential 
concern in wastes in the waste management units, consideration of known or 
suspected releases from those waste management units, and the physical and 
institutional controls affecting site access and use over the period of interest. The 
relationships between waste management units and exposure pathways are 
summarized in the conceptual model (Section 4.2). 

• Estimates of relative hazard derived for the U Plant waste management units are 
identified using the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) Hazard Ranking System (HRS), modified Hazard 
Ranking System (mHRS), surface radiation survey data, and by Westinghouse 
Hanford Company (Westinghouse Hanford) Environmental Protection Group §,-~,~-•• 1• 1~111•• 111\IIL~~~ 
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The human health concemsf and various hazard ranking scores listed above~ are used to 
establish whether or not a site is considered a "high" priority. In the data evaluation process 
presented in Section 9.0, "high" priority sites are evaluated for the potential implementation 
of an interim remedial measure (IRM). "Low" priority sites are evaluated to determine what 
type of additional investigation is necessary to establish a final remedy. Further detail is 
presented in Section 9.0. 

The data used for this httman. health evaluation are presented in the earlier sections of 
this report. The types of data that have been assessed include site histories and physical 
descriptions (Section 2.0), descriptions of the physical environment of the study area (Section 
3. 0) and a summary of the available chemical and radiological data for each waste 
management unit (Section 4.0) . 

The quality and sufficiency of these data are assessed in Section 8.0. This information 
is also used to identify ilt9i~i'I~ applicable or relevant and appropriate requirements 
(ARARs) (Section 6.0). 

5.1 CONCEPTUAL FRAMEWORK FOR RISK-BASED SCREENING 

The U.S. Environmental Protection Agency (EPA; 1989b) considers a human exposure 
pathway to consist of four elements: (1) a source and mechanism for contaminant release, 
(2) a retention or transport medium (or media), (3) a point of potential human contact, and 
(4) an exposure route (e.g., ingestion) at the contact point. The probability of the existence 
of a particular pathway is dependent upon the physical and institutional controls affecting site 
access and use. In the absence of site access controls and other land use restrictions, the 
identified potential exposure pathways could all occur. For example, it could be 
hypothesized that an individual could establish a residence within the boundaries of the 
U Plant Aggregate Area, disrupt the soil surface and contact buried contamination, and drill 
a well and withdraw contaminated groundwater for drinking water and crop irrigation. 
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However, within the ~ lv.lit o-W-{mijtyear period of interest associated with identification 
and prioritization of remedial actions.\ vithin the U Plant Aggregate Area, unrestricted access 
and uncontrolled disruption of buried contaminants have a negligible probability of 
occurrence. 

For the f)Urpose of identifyiBg health htlzft:l'8s assoeiated with: U Plant Aggregate Area 
waste 1111ma-gement units, and f)rioriti2iflg remetlifttion aetions for those units, ft:l1 eecl:lf)ational 
exposure scen&:rio was aetermmeti to ee tee most llf)f)fOf)riate. i liUilii liUmil! 

I illln 
ggm• ,::::}Y~m;:::m::11~1:::-1P• ::•• 9f:1=:::::::::m:::1:m ~:m 111:m ::fflllllY D 
industrliUaieal While work activities are assumed to include occasional contact with surface 
;~u ;=:==1r=t; ===; =; ;~~ed that no contact with buried contaminants will take place without proper 
protective measures. 

Workers may be exposed via the following routes at the U Plant Aggregate Area: 

• Ingestion of surface soils 

• Inhalation of volatilized contaminants and resuspended particles 

• Direct dermal contact with surface soils 

• Direct exposure to radiation from surface soils and airborne resuspended 
particles. 

Since evaluation of migration in the saturated zone is not within the scope of a source 
are&-aggregate area management -study (AAMS), ingestion or contact with groundwater was 
not evaluated as an exposure pathways. However, since migration of waste constituents 
within the saturated zone will be addressed in the 200 West Groundwater AAMS, 
contaminants likely to migrate to the water table and waste management units that have a 
high potential to impact groundwater will be identified. 

5.2 POTENTIAL EXPOSURE SCENARIOS AND HUMAN HEALTH CONCERNS 

The routes by which a Hanford Site worker could potentially be exposed to 
contamination at the waste management units include ingestion, inhalation, direct contact 
with soils, and direct exposure to radiation. To evaluate the potential for exposure at 
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1 individual waste management units, it is necessary to have data available for surface soils, 
2 air, and radiation levels. Although samples have been collected from each of these media, 
3 only the surface radiation survey data (contamination levels and dose rate) are specific to 
4 individual waste management units. Therefore, only pathways associated with the surface 
5 radiological contamination and external dose rates can be evaluated with confidence at thi 
6 time. Exposures by other pathways were evaluated based on available knowledge about 
7 contaminants disposed of to the waste management unit and the engineered barriers to 
8 releases. 
9 

10 
11 5.2.1 External Exposure 
12 
13 External dose rate surveys, which are performed on a waste management unit basis, 
14 were used as the measure of a unit's potential for impacting human health through direct 
15 external radiation exposure. The contaminants of potential concern for this pathway are the 
16 radionuclides that emit moderate to high energy penetrating gamma radiation. The measured 
17 dose rates at U Plant Aggregate Area waste management units are presented in Table 5-1 

• 18 from the available survey data. At 216-U-12 Crib, dose was measured over a year' s time 
19 using a thermoluminescent dosimeter (TLD) . The measured value of 106 mrem/yr was 
' 20 converted to 0.01 mrem/h on the basis of 8,760 h/yr. 

21 
22 For ii-J::g :::of the 51 l,l llllU Plant Aggregate Area waste management units, no radiation 
23 survey data are available. For those units that do have radiation survey data of some type, 
24 16 were reported as having no contamination detected. 
25 
26 Westinghouse Hanford manual WHC-CM-4-10, Section 7 (WHC 1988b) was used as 
27 the basis for setting one of the criteria that are used to identify waste management units that 
28 can be considered high priority sites. The manual indicates that posting ("Radiation Area") 
29 and access controls are to be implemented at a level of 2 mrem/h for the purpose of 
30 personnel protection. With the same objective in mind, the level of 2 mrem/h is 
31 recommended as one of the criteria for distinguishing high priority from lower priority waste 
32 management units. The 216-U-14 Ditch was the only unit that exceeded the 2 mrem/h. 
33 
34 High levels of radiation were reportedly associated with some of the unplanned releases 
35 that are listed in Table 5-1. However, many of these releases occurred in the early years of 
36 the Hanford Site and more recent survey data are not available. Some of the releases were 
37 reportedly remediated by removing contaminated soil for disposal in burial grounds, paving 
38 or covering the area with soil, or flushing the soil with water. The effectiveness of the 
39 various remediation measures is not known, and confirmatory survey measurements are not 
40 available. Thus, with the exception of unplanned releases located within engineered waste 
41 units, which are routinely surveyed, information on the current radiological status of 
42 remediated unplanned releases is deficient, and is identified as a data gap in Section 8.0. 
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1 5.2.2 Ingestion of Soil or Inhalation of Fugitive Dust 
2 
3 Radionuclides and nonradioactive chemicals of concern for the soil ingestion and 
4 fugitive dust inhalation pathways are those that are nonvolatile, persistent in surface soils, 
5 and have appreciable carcinogenic or toxic affects by ingestion or inhalation. However, little 
6 information is available to evaluate the presence of specific radionuclides or nonradioactive 
7 chemicals in surface soils. Available gross activity survey data for the U Plant Aggregate 
8 Area waste management units are provided in Table 5-1. 
9 

10 The Westinghouse Hanford Environmental Protection group policies state that the 
11 presence of any smearable alpha constitutes a potential threat to human health and qualifies a 
12 waste management unit for a high remediation priority (Huckfeldt 1991b). Waste 
13 management units that exhibit elevated alpha readings in radiological surveys can be 

. 4 presumed to have surface contamination, since alpha radiation cannot penetrate solids. 
15 
16 Westinghouse Hanford manual IWJi.4™iIBliii«.wtitI!IJ1i.!JiffiiliI&iif?i@il 
J 1 ~eijfim WHc c!.1 4 10 (WHc 19ssbfwas··a1so··usecfio sei· cdteni tor·ic1entlfymi°.wasie ·· 

' 18 management units that can be considered high remediation priority sites. The manual 
9 indicates that posting ("Surface Contamination Area") and access controls are to be 

20 implemented at a level of 100 ct/min above background beta/gamma, and/or 20 ct/min alpha, 
for the purpose of personnel protection. With the same objective in mind, the levels of 100 
ct/min above background beta/ gamma and 20 ct/min alpha are recommended as two of the 

23 criteria for identification of high priority waste management units. For those survey readings 
24 that are in units of dis/min, a conversion will be made to ct/min assuming a TLD efficiency 
25 of 10%. 

6 
27 It should be noted that these radiation readings may indicate transient conditions (e.g. , 

'S presence of contaminated vegetation) and that routine stabilization of surface contamination is 
. 9 carried out under the auspices of the Westinghouse Hanford Radiation Area Remedial Action 
30 (RARA) program. 
31 
32 Units subject to collapse of containment structures pose a potential threat of exposure 
33 by release of contaminants to the surface. Four of the older cribs are open wooden 
34 structures that could fail eataskel)lneally, which could force contaminants from the buried 
35 crib to the surface. Cribs 216-S-21, 216-U-l, 216-U-2, and 216-U-8 all have a potential for 
36 collapse and are believed to contain dispersable contaminants that would exceed reporting 
37 requirements if released. 
38 
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3 As summarized in Section 4.1, the distribution of volatile organics in soils is not well-
4 defined in the U Plant Aggregate Area. Although several semivolatile compounds, such as 
5 kerosene and tributyl phosphate, have been disposed of in the cribs, no information is 
6 available on whether these compounds are still available in the near surface soil column fo 
7 transport to the soil surface. 
8 
9 The primary volatile radionuclide of concern is tritium. Exposure to tritium (as 

10 tritiated water vapor) and the potential for tritium release via radiolytic production of 
11 hydrogen from aqueous radioactive wastes is of concern. The mode of disposal of this 
12 material can not be determined from available information. 
13 
4 

15 5.2.4 Migration to Groundwater 
16 

: 17 Risks that could potentially occur due to migration of contaminants in groundwater to 
.-18 existing or potential receptors will be addressed in the 200 West Groundwater AAMS and 

19 thus, will not be discussed in the U Plant AAMS. However, the potential for individual 
20 units to impact groundwater has been discusse,d in Section 4.1. 
21 
22 In addition to direct disposal of liquid wastes to the soil column, certain units are 
23 known to be the source of subsurface contaminant migration. The 2607-W-5 Septic Tank 

, 24 and Drain Field is located about 50 m (164 ft) from the center of the 216-U-1 and 216-U-2 
25 Cribs. Approximately H--m~ (39 fe)"""1ll~~l*-ffllfi!i;.~9Qjj]~IJ).!lj(of water per day are said to be 

6 disposed of through the septic tank. There lS''itii1s·· a" slgmficant flux of water through the 
J27 vadose zone beneath the site. If lateral migration from either the septic tank or the cribs has 
28 occurred, then it is possible that the septic tank discharges are remobilizing contamination 
29 adsorbed onto the surface of soil particles. If this is the case, then the septic system could be 
30 flushing contaminated water into the aquifer that is more than 100 times the reportable 
31 qu&Btity ltftd quftlity ~~i!l\fflm \!standards. 
32 
33 
34 5.3 ADDITTONAL SCREENING CRITERIA 
35 
36 In addition to determining human health concerns for a worker at each of the waste 
37 management units, previously developed site ranking criteria were investigated for the 
38 purpose of setting priorities for waste management units and unplanned releases. These 
39 criteria are the CERCLA HRS scores assigned during preliminary assessment/ site inspection 
40 (PA/SI) activities performed for the Hanford Site (DO~ 1988lj), and the rankings 
41 assigned by the Westinghouse Hanford Environmental Protection ·hroup to prioritize sites 
42 needing remedial actions for radiological control (Huckfeldt 1991b). 
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Both of these ranking systems take into account some measure of hazard and 
environmental mobility, and are thus appropriate to consider for waste unit prioritization. 
The HRS ranking system evaluates sites based on their relative risk, taking into account the 

!i~~=h:~~=~:=:!!!~: 
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 li?mHRS. The HRS 
(40 CFR 300) is a site ranking methodology which was designed to determine whether sites 
should be placed on the CERCLA National Priority List (NPL) based on chemical 
contamination history. The EPA has established the criteria for placement on the NPL to be 

iii ~ 
system developed by the Pacific Northwest Laboratory (PNL) for the U.S. Department of 
Energy (DOE) that uses the basic methodology of the 9Jltl.if-fir(Jl!Q) HRS; 
however, it more accurately predicts the impacts from radionuclides: ... The mHRS takes into 
account concentration, half-life, and other chemical-specific parameters that are not 
considered by the gJq HRS. The mHRS has not been accepted by EPA as a ranking system. 

Many of the U Plant Aggregate Area waste management units were ranked in the · 
PA/SI using both the HRS and mHRS. For those waste management units that were not 
ranked in the PA/SI, unit type and discharge history were evaluated in comparison with 
ranked units for the purpose of setting priorities. If a waste management unit that has been 
ranked exhibits similar characteristics (e.g., construction, waste type, and volume), the value 
for the ranked unit was applied to the unit without an HRS or mHRS score. If no ranked 
waste management units exhibit similar characteristics, then the unit was not ranked; 
however, a high or low score was determined qualitatively through evaluation of unit 
configuration and contamination history. 

Table 5-1 lists the HRS and mHRS rankings, as well as scores that were assigned for 
unranked waste management units, based on their similarity to ranked units in terms of type, 
construction, and quantity of waste disposed of. If no similar waste management units were 
available for comparison, the units were not ranked but were assigned a qualitative indicator 

r 
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l For the HRS ranking, 13 units of the ~I U Plant Aggregate Area waste management 
2 units were given a score of 28.5 or greater. For the mHRS ranking, 8 units were given a 
3 score of 28.5 or greater (all of which had HRS scores greater than 28.5). Six units received 
4 a qualitative "high" score and 7 units received a qualitative "low" score. F.ach of the units 
5 that received a qualitative "high" HRS and mHRS score (the catch tank, 4 cribs, the 
6 reeewiBg 11auk, the retention basin, and the settling tank) was given such a rating based on 
7 their discharge history of large quantities of hazardous materials, which could potentially 
8 have been transported to the groundwater. The units that received "low" scores (both burial 
9 grounds, all 3 septic tanks, and 2 unplanned releases) were given such a ranking because 

10 there is no known history of liquid hazardous material disposal that could affect groundwater 
11 beneath the U Plant Aggregate Area. Five sites did not receive a ranking, although 
12 investigated in the PA/SI, because of insufficient data. These are denoted as "ENS" 
13 a~~?.t.~~~ ~<:1 --~~~_t_e.rminology used in ;/:!J.m!§t!::lP!i!:the PA/SI l lillffill;i!lilllPllI•• I1Jmv§i 
14 &t: mmm~imt::!I!. 
15 
16 
17 5.4 SUMMARY OF SCREENING RESULTS 

,18 
19 The screening process was used to sort sites as either high priority or low priority. 
20 Table 5-1 lists the U Plant Aggregate Area waste management units that exceeded one or 
21 more of the screening criteria identified in the preceding Sections. In total, 22 units were 
22 identified as high priority. 
2'3 

,24 Radiation survey results (dose rate and/or contamination) were available for 29 of the 
25 4'.7~ waste management units ::11:::B Eltllli~!· Eighteen §ilffin::were reported as 

6 having no detectable results. Of the remaining 1 fl units, 8 had survey results that exceeded 
27 one or more of the criteria (2 mrem/h, 100 dis/min beta/gamma, and 20 ct/min alpha) . 
28 
29 For the HRS scores, 13 waste management units were given scores of 28.5 or greater. 
30 For the mHRS, 8 units received a score of 28.5 or greater. Six units received qualitative 

31 .··-~~~-·-· .. scores. a1::::~::::• 1::::11:i1111~::::m1~ffl!1:::11~11~:::s1~u1=::::11!::e~::m::::1 
32 ~ j fl,: Some of the sites were designated as high priority for 2 or more of the criteria, 
33 hence only 22 total 5ites-ji{ilttll!ii lmlt:timlfaare designated high priority . 
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Table 5-1. Hazard Ranking Scores for U Plant Aggregate Area. 

HRS mHRS Radiation Surveys 
Site Name Site Type Rating Rating ct/min dis/min mrem/h 

Taiiks ariciVaults 

241-U-361 Settling Tank High High NA NA NA 

Cribs and Drains 

216-S-21 Crib 47.81 31.93 NC NC NC 

216-U-1 & U-2 Cribs 69.92 48.97 25,000 

216-U-8 Crib 1.20 0.82 NC NC NC 

216-U-12 Crib High High NC NC 0.01 

216-U-16 Crib High High NC NC NC 

216-U-17 Crib High High NC NC NC 

216-Z-20 Crib High High NC NC 0.01 

216-S-4 French Drain 47.81 32.72 NC NC NC 

216-U-3 French Drain 47.27 33.89 NC NC NC 

216-U-4A French Drain 47.81 32.72 <1 

216-U-4B French Drain 45.30 30.20 3,000 

216-U-7 French Drain 1.03 0.71 35,000 
' Reverse Wells 

216-U-4 Reverse Well 32.71 32.71 <1 
.· 

PoridS; Ditches; atld Trenches 

216-U-10 Pond 43.30a/ 8.26a/ 500 

216-U-11 Trench 37.75 37.75 NC NC NC 
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Table 5-1. Hazard Ranking Scores for U Plant Aggregate Area. Page 2 of 4 

HRS mHRS Radiation Surveys Environmental High 
Site Name Site Type Rating Rating ct/min dis/min mrern/h Protection Score Priority 

216-U-14 Ditch 45.30a/ 8.26a/ -- 2,000 13 13 Yes 

216-Z-lD :bitch 45 .30 8.26 NC NC NC Yes 

216-Z-ll Ditch 45.30 8.26 NA NA NA Yes 

216-Z-19 Ditch 45.30a/ 8.26a/ NC NC 0.01 Yes 

216-U-5 Trench 1.03 0.71 NC NC NC No 

216-U-6 Trench 1.03 0.71 NC NC NC No 

216-U-13 Trench 0 .98 0 .60 NC NC NC No 

216-U-15 Trench 1.09 0.76 NC NC NC No 
:: . · •·•·•·•·• ,· . 

Septic Tanks and Associated Drain Fields 
. 

2607-W5 Septic Tank/ Low Lo~ NA NA NA No 
Drain Field 

2607-W7 Septic Tank/ Low Low NA NA NA No 
Drain Field 

2607-W9 Septic Tank/ Low Low NA NA NA No 
Drain Field 

Basins ·.· .. ·.,, . . "->/. .. •,· .... 

207-U Retention Basins Highb/ High -- 70,000 -- Yes 
.· / . 

. .· Bunal Sites . / .... ·••. 

Burial Ground/ 
Burning Pit Burial Ground Low -- NA NA NA No 
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Table 5-1. Hazard Ranking Scores for U Plant Aggregate Area. Page 3 of 4 

HRS mHRS Radiation Surveys Environmental High 
Site Name Site Type Rating Rating ct/min dis/min mrem/h Protection Score Priority 

Construction 
Surface 
Laydown Area Burial Ground Lowe/ Low NA NA NA No 

• .. :•·•: 
) 

:·. 
Unplanned Releases .•. 

UN-200-W-6 Unplanned ENS -- NA NA NA No 
Release 

UN-200-W-19 Unplanned 1.00 -- NA NA NA No 
Release 

UN-200-W-33 Unplanned 1.00 -- NC NC NC No 
Release 

UN-200-W-39 Unplanned 1.00 -- NC NC NC No 
Release 

UN-200-W-46 Unplanned ENS -- NA NA NA No 
Release 

UN-200-W-48 Unplanned 0.90 -- NA NA NA No 
Release 

UN-200-W-55 Unplanned I.IO -- NA NA NA No 
Release 

UN-200-W-60 Unplanned ENS -- NA NA NA No 
Release 

UN-200-W-68 Unplanned 1.00 -- NA NA NA No 
Release 

UN-200-W-78 Unplanned 0.90 -- NA NA NA No 
Release 

WHC(UPLANT-4)/7-29-92/02536A 
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Table 5-1. Hazard Ranking Scores for U Plant Aggregate Area. 

HRS mHRS Radiation Surveys 
Site Name Site Type Rating Rating ct/min dis/min 

UN-20O-W-86 Unplanned Low -- NA NA 
Release 

UN-200-W-101 Unplanned 1.00 -- 35,000 --
Release 

UN-200-W-117 Unplanned ENS -- NC NC 
Release 

UN-200-W-118 Unplanned ENS -- NC NC 
Release 

UN-200-W-161 Unplanned Low -- 500 --
Release 

NA = No data available. 
NC = No contamination detected. 
ENS = Classification given in the PA/SI when sufficient information was not available for scoring. 
a/ Value based on similarity to the 216-Z-11 Ditch. 

mrern/h 

NA 

--

NC 

NC 

--

Page 4 of 4 

Environmental High 
Protection Score Priority 

No 

Yes 

No 

No 

Yes 

bl A high value is given to those units for which no similarities to other ranked sites exist and a qualitative investigation indicates a "high" 
score. 

cl A low value is given to those units for which no similarities visit to other ranked units exist and a qualitative investigation indicates a "low" 
score. 
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6.0 IDENTIFICATION OF POTENTIALLY APPLICABLE OR RELEVANT 
AND APPROPRIATE REQUIREMENTS 

FOR THE U PLk'Vf AGGREGl ... TE AREA 

6.1 INTRODUCTION 

The Superfund Amendments and Reauthorization Act (SARA) of 1986 amended the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) (9 by 
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 
pg~!!! 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 U Plant Aggregate Area. Specific potential 
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 iigmtt, 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. 

ARARs also iftclude U.S. Departmeftt of Efte£gy (DOE) Ofdefs that carry out 1tt1thority 
gfftftted to the DOE by the Atomic Energy Act (ABA). AH DOE Ofders e:re poteHtially 
applicable to opemtiofts at the U Plant Aggregate Area. B:fld e:re legally enforceable against 
eoHtraetors B:nd subeoHtmctors. The DOE Ofders speeifieally related to remedial actiofts e:re 
discussed ifl. the following seetiofts. 

iiiiE 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 U Plant 
Aggregate Area, l,till contaminant-specific ARARs address chemical constituents and/or 
radionuclides. The potential contaminant-specific ARARs that were evaluated for the 
U Plant Aggregate Area are discussed in Section 6.2 . 

1,11\iffl! location-specific ARARs are restrictions placed on the concentration of 
hazardous substances, or the conduct of activities, solely because they occur in specific 
locations. The potential location-specific ARARs that were evaluated for the U Plant 
Aggregate Area are discussed in Section 6.3 . 

• mil 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 U Plant 
Aggregate Area are discussed in Section 6.4. 

__ ,ic 
requirements are discussed in Section 6.5. 
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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. 

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 U Plant Aggregate Area are outlined in Table 4-25. The currently identified potential 
federal and state contaminant-specific ARARs are summarized below. 

6.2.1 Federal Requirements 

Poteetittl 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: 

~~
2
Q~) ~lmr-li$l~~f~~!!~i;~!!; t:e~:::;t~~ ~~~~a~:r Act 

(CWA) taa(l ;$.)l titi5Jl to serve as guidelines to the states for determining 
receiving.'water 'ciuailiY'standards. Different FWQC are derived for protection of 
human health and protection of aquatic life. The human health FWQC are 
further subdivided according to how people are expected to use the water (e.g. , 
drinking the water versus consuming fish caught from the water). ;11 :SARA 
121(d)(2) states that remedial actions shall attain FWQC where they are relevant 
and appropriate, taking into account the designated or potential use of the water, 
the media affected, the purpose of the criteria, and current information. Many 
more substances have FWQC than maximum contaminant levels (MCLs) issued 
under the Safe Drinking Water Act (SDW A, 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 U Plant Aggregate Area, as no 
natural surface water bodies exist. The only existing manmade surface water 
bodies at U Plant Aggregate Area are waste management units: the 207-U 
Retention Basins and open stretches of the 216-U-14 Ditch. 
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6.2.1.2 Safe Drinking Water Act (f.#/Q]$~Q~j~~l,~V,j!j(ft. Under the authority of 

the llt:::- :Jl\ilr:::11 (SDW x5:i:i11::1~1:*1:~:1::ffl11=1:::111, MCLs (f!ll • Il!l) 
apply when the water may be used for drinking. At present, EPA and the state 
of Washington apply MCLs as the standards for groundwater contaminants at 
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. 

~~-+-lfflilit~~~:V~~~:U:~d c~=;:~o!~!~~!~~~t~f~L) 
addres·ses 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. RCRA 
defines hazardous wastes (4\Q ::§Fli!~ml1. as "solid wastes" (defiaed ifl a specific 
way, even though the wasteis···ofteri1iquid 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 EPA-
authorized state agency, the Washington State Department of Ecology B~?:!!!Y) 
(Ecology, see Seetioe. 6.2.2.2). 

RCRA is potentially applicable Of rele•rftftt ftftd appropriate to the U Plant 
Aggregate Area. The e,ctenswe pemtittiag £e<ttliremeets ee.def RCRA woeld only 
apply to a waste managemeet unit that is aB ideetified ellz;ftfEioes waste treatment, 
stomge, Of disposal (TSD) facility, aBd to hftfflfdous waste management activities 
that oecuf'f(;)d oetsi-de 11ft ftfeft of eontftminatioe. If a waste mft:Dagement unit is 
not a RCRA TSD facility and if remediation oeeufs oesite, thee. the RCRA 
pemtittiag requiremeets would e.ot hEttt'e to be satisfied. Howe·1er, othef 
substftfttir.•e requirements eeeessary to i,roteet httmftft health aBd the ee.·t'konment 

iiiiiimir,lt<B• :•1 .. 111••·~~111i1 

-if: 
Two key Pifpg contaminant-specific ARARs have been adopted under the 
federal hazardous .waste regulations: the Toxic leli~Y Characteristic Leaching 
Procedure (TCLP) designation limits promulgated under 40 CFR Part 261; and 
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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 mtiil contaminant-specific 
ARARs can be used to determine when RCRA waste· management standards may 
be required. The TCLP limits are presented in Table 6-1. 

The 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 
(CCWE), which uses the TCLP test proeedure to obtain a leached sample of the 
waste; and limits for constituent concentrations in waste (CCW), which addresses 

al,~:BRrn1a:11B:i.ar•i1• 1P 
• • 

111•1• 1•,• --l ! I~ll'!'~~~~!nted 
in Table 6-1 (see Section 6.4.1~ for a further discussion on the applying LOR 
limits) . 

6.2.1.4 Clean Air Act (11:::l ~l f=l ~tlllll· The Clean Air Act ~11:::l f:1¥:l rnml~ll 
establishes National Primary and Secondary Ambient Air Quality Standards 
(NAAQS) (40 CFR Part 50), National Emission Standards for Hazardous Air 
Pollutants (NESHAPs)(40 CFR Part 61), and New Source Performance Standards 
(NSPS)(40 CFR Part 60). 

In general, new and modified stationary sources of air emissions must undergo a 
pre-construction review to determine whether the construction or modification of 
any source, such as a CERCLA remedial program, will interfere with attainment 
or maintenance of NAAQS or fail to meet other new source review requirements 
including NESHAPs and NSPS. However, the process applies only to "major" 
sources of air emissions ( defined as emissions of 250 tons per year) . The 
U Plant Aggregate Area would not constitute a major source. 
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1 Section 112 of the Clean Air Act directs EPA to establish standards at the level 
2 that provides an ample margin of safety to protect the public health from 
3 hazardous air pollutants. The NESHAP standards for radionuclides are directly 
4 applicable to DOE facilities under Subpart Hof Section 112 that establishes a 10 
5 mrem/year facility-wide standard ,9~~11~ilifiiffil :i§!{~!l:iflfllt duriHg 
6 cleftmtt:l of the site. Further, if the maximum individual dose during remediation 
7 exceeds 1 % of the NESHAPs standard (0. 1 mrem/yr), a report meeting the 
8 substantive requirements of an application for approval of construction must be 
9 prepared. 
10 6.2.1.5 DOE Order 5400.5. The DOE StftftdMds for RadintioR PfOtectioa of the Pttblic 
11 and EwliroRBleftt (DOB Order 5400.5) establish the £eEtttiremeftts for DOB facilities to 
12 protect the eavironmeRt ll:Bd humll:B health frem rndiatioa iacluding soil ll:Bd air 
1-3... coRtftminfttioa. The purpese of the Order is te estftblish stnB:Cffl:fds and requi.remeRts fo£ 
14 opemtioRs of the DOE and DOE ceRtmcters with respect to protectioa of members of the 
15 public and the ew1ironmeet ngamst uedue risk from radiatioe. 
~6 
12 The Order manelfttes that the expesure te members of the public from a mdiatioa source 
18 as a coasequeece of routiac acthities shell aot e:x:ceed 100 mrem from ell exposure sources 
19 · due to routiae DOB activities. le accordll:Bce with the Cleae Air .A:Ct, exposures resulting 
20 from Ri:l'OOme emissioRs shell aot e:x:ceed 10 mrem to the mfOOfflelly exposed individual at the 
21 facility beuRdary. DOE Order 5400.5 pro•lides Deri¥ed CoRcentmtioa Guide values (DCGs) 
22· for releases of rndioRUclides inte the air or water. DCGs 8.fe enlculnted so that, under 
2,3 , coeditioes of coetiauous eKposure, ll:B iftdi:i1idual would reeewe an effective dose equivalent 
24 of 100 mrem/year. Because dispersioa in air or water is aet aecouRted for in the DCG, 
2§ actual expesures of mfOOfflelly expesed individuals in UH.restricted 8.re8:S are coRsidernbly 
2.6 below the 100 mrem/year level. 
27' 
28 DOE Order 5400.5 also pro11ides for establishment of soil dewmp levels thfOugh a site 
29 specific pathway Malysis such as the allowable residual contaminatioa le11el method (ARCL). 
30 The calculatioft of AR:CL •1alues for rndieRUclides is dependeftt on the physical chftlll:ctcristics 
31 of the site, the mdiatioe dose limit determined to be acceptable, ll:Bd the sceee:rios of ffl:HBll:B 
32 exposure judged to be possible and te result in the upper beuad exposure. These Yalues will 
33 be de•1eleped upon collectioft of additioaal i:ftfoffflntioR coacemiftg site cofttflminatioR and 
34 exposure pftfQffleters. 
35 
36 
37 6.2.2 State of Washington Requirements 
38 
39 Potential state contaminant-specific requirements are specified in several statutes, 
40 codified in the Revised Code of Washington (RCW) and promulgated in the Washington 
41 Administrative Code (WAC) . 
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Model Toxics Control Act l!Bi!ml i!ff• fil '=IB I!ffltim:Hl!I· The 
Model Toxics Control Act (MTCA) ~ iftiiP/J!Qm) authorized Ecology to adopt 
cleanup standards for remedial actions."aihazardous ·waste sites. These 
regulations are considered Plill ARARs for soil, groundwater, and surface 
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 staada:fds. 

6.2.2.1 Uftder MTCA regttlftti:ofts, elea:ettf) ltwels me:y be esmblished by 
oee 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 imit~~ le-tels 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 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 tfii U Plant IB.lgfiIII@ (groundwater will be addressed n.1 t~~ ?~ 
West Groundwater Aggregate Area Management Study Report, AAMSR) . rffljffl 
11]1 Method A is intended for non-industrial site soil cleanups, and Table 3 ts 
intended for industrial site soil cleanups. Method A industrial soil cleanup 
standards for preliminary contaminants of concern are provided as ARARs in 
Table 6-1 . 
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In addition to Method A, Method Band Method C cleanup standards may also be 
considered fflffi~UmJ ARARs for u Plant a;-~':;m. Method B and Method 
C cleanup standards can be calculated on·i cise~by~case ·basis in concert with 
Ecology. Method B and Method C should be used where Method A standards do 
not exist or cannot be met, or where routine cleanup actions cannot be 
implemented at a specific waste management unit. 

6.2.2.2 State Hazardous Waste Management Act and Dangerous Waste 
Regulations (fff.iiffi;'!!~l~il'.i.ffl. The state of Washington is a RCRA
authorized state for .hazardou"s" 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 ~ii 
l.:!l~JI}). 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 (referred to as 
"dtmgero1:1s"). 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 all! ARARs for purposes 
of determining acceptable cleanup standards and appropriate waste management 
standards. 

6.2.2.3 Ambient Air Quality Standards and Emission Limits for 
Radionuclides (Chapter 173-480 WAC). These Ecology ambient air quality 
standards specify maximum accumulated dose limits to members of the public. 

111111::m :::m1:::1111:::191Ilwlll• ::m1:::~riltmt::1i::ltl!ifi99 
§pt.qpn:::§t;::11:~:•m:::g,:::11:::- : 
6.2.2.4 Monitoring and Enforcement of Air Quality and Emission Standards 
for Radionuclides (WAC 246-247). These permitting requirements by the 
Washington State Department of Health adOJ:}t the Eeology standfl:fds fof 
maxim1:1m aee1:1m1:1lated dose limits to members of the p1:1blie ffl!y!:i!J,li!pg~ffl 

•a111•!lltllr•lllt-lilllltl•• i::::19:t [iigpp~~ 
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i 6.2.2.S Controls for New Sources of Toxic Air Pollutants (Chapter 173-460 
WAC). In accordance with regulations recently promulgated by Ecology in 
Chapter WAC 173-460, any new emission source will be subject to Toxic Air 
Pollutant (TAP) emission standards. The regulations establish allowable ambient 
source impact levels (ASILs) for hundreds of organic and inorganic compounds. 
Ecology 's ASILs may constitute 11111 ARARs for cleanup activities that have 
a potential to affect air. ASILs for preliminary contaminants of concern are 
outlined in Table 6-1. 

i 6.2.2.6 Water Quality Standards. Washington State has promulgated various 
numerical standards related to surface water and groundwater contaminants. 
They 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 
(11§:ti~ ;R; Chapter 173-200 WAC). This regulation establishes 
coniaminaiii.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 Chapteri 173-203 m.il il?mlQI 
WAC). Ecology has adopted numerical ambient ·water quality ·criteria ·for 
six conventional pollutant parameters ( defined at WAC 173-201-025) : 
<I) fecal coliform bacteria; (2) dissolved oxygen; <]) 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. 

1• 111:::intlli9mm::::~11::tqili ::ll~l~!lln9m!l tl llil m!llli 
IYIQJ!i:ffliQJ}l!tJi~ Ecology has initiated rulemaking to incorporate 
numeifoa.i critenii°for toxic chemicals (i.e., EPA Water Quality Criteria) , 
and 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 
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contained in "Criteria for Sewage Works Design." Although water quality 
standards can be exceeded inside the dilution zone, state regulations will not 
permit discharges that cause mortalities of fish or shellfish within the zone 
or that diminish aesthetic values. 

These water quality standards do not constitute ARARs for purposes of 
establishing cleanup standards for the U Plant Aggregate Area. Groundwater will 
be addressed in the 200 West Groundwater AAMSR in which pertinent 
groundwater-related ARARs will be covered. No surface water bodies exist 
within the U Plant Aggregate Area, so there will be no need to achieve ambient 
water quality standards during remediation activities. 

The numerical water quality standards cited above may become potential ARARs 
if selected remedial actions could result in discharges to groundwater or surface 
water (e.g., if treated wastewaters are discharged to the soil column or the 
Columbia River). Determining appropriate standards on such discharges will 
depend on the type of remediation performed and will have to be established on a 
case-by-case basis as remedial actions are defined. 

'= 6.2.3 National Pollutant Discharge Elimination System (WAC 173 228 and 
~~ --~-~ -- ~~}.--~~~ Water Quality Standards • fl fBl;:::m~g j::::1111::::1• &1! 
iil il!ffl'.l::1!11: 
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-SPECIF1C REQUIREMENTS 

Bfflililocation-specific ARARs are restrictions placed on the concentration of 
hazardous substances or the conduct of activities solely because they are in specific locations. 
Some examples of special locations include floodplains , wetlands, historic places, and 
sensitive ecosystems or habitats. 
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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 U Plant Aggregate Area as the aggregate area is 
not located within flood plain boundaries (see Section 3.1). However, remedial 
actions selected for cleanup may require projects in or near floodplains (e.g., 
construction of a treatment facility outfall at the Columbia River). In such cases, 
location-specific floodplain requirements may be potential ARARs. 

• Wetlands, Shorelines, and Rivers and Streams. Requirements related to 
wetlands, shorelines, and rivers and streams are not ARARs for activities 
conducted within the U 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 U 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 U Plant Aggregate Area. However, Wild and Scenic Rivers Act 
requirements may be tif.~iUM ARARs for actions taken as a result of U Plant 
_,11:I~ cleanup. efforts and that could affect the Hanford Reach. 

6.4 ACTION-SPECIFIC REQUIREMENTS 

Bl~llilaction-specific ARARs are requirements that are triggered by specific 
remedial actions at a unit. These remedial actions will not be fully defined until a remedial 
approach has been selected. However, the universe of action-specific ARARs defined by a 
preliminary screening of potential remedial action alternatives will help focus the selection 
process. Potential action-specific ARARs are outlined below. (Note that fflll• 
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contaminant- and location- specific ARARs discussed above will also include provisions for 
Piintffii action-specific ARARs to be applied once the remedial action is selected.) 

6.4.1 Federal Requirements 

6.4.1.1 Comprehensive Environmental Response, Compensation and 
Liability Actj:(g;j~ :;;D,). The CERCLA and regulations adopted pursuant to 
CERCLA contained .. in.ihe .National Contingency Plan (40 CFR 300) include 
selection criteria for remedial actions. Under the criteria, excavation and off-site 
land disposal options are least favored when on-site treatment options are 
available. Emphasis is placed on alternatives that permanently treat or 
immobilize contamination. Selected alternatives must be protective of human 
health and the environment, which implies that federal and state ARARs be met. 
However, a remedy may be selected that does not meet all 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. 

CERCLA gives state cleanup standards essentially equal importance as federal 
standards in guiding cleanup measures in cases where state standards are more 
stringent. State standards pertain only if they are generally applicable, were 
passed through formal means, were adopted on the basis of hydrologic, geologic, 
or other pertinent considerations, and do not preclude the option of land disposal 
by a statewide 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. 

; ~m,i:~IIBi0~C: ~~:S:L4=i:~li.$,11:ttit.iv:O~ !~t4[~!~~~!!'~!!!f! 
'.R.cu··c1escribe numerous actfoii~specifk requirements that may bt~\pffl~ 
ARARs for cleanup activities. The primary regulations are promulgated under 40 

-~:~ll• t(•-~~:19i~1•1••1!d 
include such action-specific requirements as {9P,9jj: 

Packaging, labeling, placarding, and manifesting of offsite waste shipments 

WHC(UPLANT-4)/8-4-92/0253 lA 

6-12 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

· 19 
w 
u 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

DOE'RL-91-52 

Draft B 

Inspecting waste management areas to ensure proper performance and safe 
conditions 

Preparation of plans and procedures to train personnel and respond to 
emergencies 

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 potential area of 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 6.2.1.3), EPA has 
identified best demonstrated available treatment technologies (BDATs) for various 
waste streams. ~ \EPA could require the use of BDATs prior to allowing land 
disposal of wastes .generated during remediation. lfl EPA' s imposition of the 
LDRs and BDAT requirements will depend on various factors. 

Applicability to CERCLA actions is based on determinations of waste 
"placement/disposal" during a remediation action. According to OSWER 
Directive 9347.3-05FS, EPA concludes that Congress did not intend in situ 
consolidation, remediation, or improvement of structural stability to constitute 
placement or disposal. Placement or disposal would be considered to occur if Um 
(9-ffiffij: . 

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). 
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Consequently, the requirement to use BDAT 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 
BDAT for wastes subject to the LDR standards. In addition, the agencies could 
consider BDAT technologies to be relevant and appropriate when developing and 
evaluating potential remediation technologies. 

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 (when 
enacted) . 

The applicability and relevance of each of these options will vary based on the 
specific details of a U 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 ~xists 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 LDRs 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 
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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. 

6.4.1.3 Clean Water Act <IUIIH::~:111). Regulations adopted pursuant to the 
cw A (11:il filflill under NPDES. mandate use of best available treatment 
technologies·· (BAT) .prior to discharging contaminants to surface waters. NPDES 
requirements would not be ARARs for actions conducted only within the U Plant 
Aggregate Area. However, NPDES requirements could constitute ii!iffl!J. 
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. 

~]•,--.c-
----1111 

Ii: :i :::::lm-1:Il fltl :il! :Im'li::-IDI_ I,!:IIIIII!!!lt::l .... 
±1~::~~~ 1a~1 g1::§m!Y:::1m1ii-:Biim•§::::BRMtmm1um::i~ 

• I 
I lllH• :::ll::• il.! ::§ll-:~u:::111:::§!): 

6.4.1.4 DOE Order 5480.lh St&ndBrds far EB-Virenmental Pt'6teetieB, Safety, aBd 
Health Pt'6g-pam for DOE Opentiees. The pttffK)Se Md scope of this offler is to establish 
the Blwifonmeet, Safety, ed Hes:lth. (ES&H) Pfogfftffl for DOE opemtioes. This offler 
otttliBes guides th&t apply to all Elepartmeetal elemeBts 8:ftd eoetmetors performillg work for 
DOE. This work me:y be FefltlH'OO by le:w edlor eoetmet e:nd be implemeBted by the 
e:pproprie:te eoetmctillg offieer. 

The .ES&H Progfftffl iBeludes e:11 DOB 1'0(}tliremeBts, activities, ed fueetions that are 
eoeeemed with eoetrolliBg e.-ir, we:ter, ed soil poHtttioe. It limits the risk to both operatillg 
personnel 8:ftd the geeeffll pttblic to e:eeeptftbly low le11els. Ratlioe:etitf'e Md he:mrdotts waste 
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l mil:fte:gement fuRCtions ere iRclt:tded iR this progmm. This ordef' e:pplies to the ES &H 
2 progfllffls e:t an go•.·cmment owHed cont.mctor opemted facilities. 
3 
4 This order este:blishes the responsibilities anEI authorities necessary for effective 
5 performftftCe of the progfllffl. OvemH respoRsibility ftfld authority for DOE progre:ms is 
6 gh·eR to the URdef' Seerete:ry. 
7 
8 6.4.1.5 DOE Order 5489.3 Safety R~uil'eme:Bts fer the Pilekaging aod Trenspartatioo 
9 af Hazardous l\4eterials, Hazardous Substaoees, a11d Hazardous Wastes. The purpose of 
10 this order is to este:blish requiremCftts for the pe:ckftging 8:ftd tmespoftfttioe: of he:mroous 
11 materials, he:zaroous substaBces, and he:zaroous wastes. This order's guidelines that apply to 
12 an Depe:rtmeRte:l ElemeRts and contmctors perfoffflfflg work for the DOE. This work me:y 
13 be reqttired by le:w Md/or eoRtre:ct ftfld be implemee:ted by the e:pproprie:tc coRtre:ctiRg offieer 
14 who is iR11oh•ed with the pe:ckftgieg Md/or tmasportatioR of he:mroous me:terie:ls, he:mrdous 
15 substMees, or ha:mrdous wastes. This order is 8:pf)lieable to the eKtent that wastes would 
16 need to be pe:ckftged or tlllflsported. 
17 
18 DOE 5480.3 states: "Vlhcn offered to the earri:Cf', each shipmCftt of hemrdous 
19 · materials, he:zaroous substaBces, or he:zaroous wastes she:ll be ie eomplianee with this order, 
20 ftfld the e:ppliee:ble se:fety regulatioRs of the Depe:rtmeftt of Tlllflsporta:tioe:. " The package 
21 stftflde:rds outl:iRed iR 5480.3 ieclt:tdc the stftflde:rds for re:dioaetive matCf'ie:ls in. ftffloue:ts 
22 greater thll:ft Type A (fUll:fttitics, strueture:l ste:Bdards for Type B packftgiRg, e:nd critiee:lity 
23 , standards for fissile materie:l paekftges. Standards for norme:l conditions of transport and 
24 stftftde:rds for hypothetiee:l accident eond:itioe:s for e: siftgle pe:ckftge hll'f'e beeft outl:iRed 
2'5 depeftdieg on the EfUMtity Md type of materie:l coe:tained. AH off site shipping eoRte:iecrs 
26 • must meet (fUe:lity assumncc procedures for fabricatioR, assembly, llftci testing. 
27 
2 · 6.4.1.6 DOE Order 5489.4 Envil'oDtBelltal Pt-eteetioo, Safety, aod Health 
29 Proteetioo Staoderds. The purpose of this order is to speeify Md pro•1ide fC(fUiremeHts for 
30 the application of the mandatory BS&H standards applicable to e:ll DOB and DOB contractor · 
31 opere:tions; to pro•lide a listiRg of referee:ce ES&H stftflde:rds; llftci to idefttify the sources of 
32 the maftda:tory Md reference ES&H stll:ftdards. 
33 
34 Facility design, construction, operation, modification, llftci deeommissioeing will be 
35 eo•1cred by this order. The facilities of eoneem ere those of permaneet or tempomry nature 
36 _ that ere oweed, leased, or otherwise coRtroHed by the DOE or leased by DOE coetre:ctors 
37 for use iR work for the DOE. If DOE has the e:utherity to este:blish llftci eftforec ES&H 
38 program requirements under the contre.etue:l arraBgements for the work to be performed, this 
39 order is e:pplieable. 
40 
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The Occup&tioftal Safety Md Health A-dm:iftistmtioft (OSHA) stftfl:daros are also applied 
through this orcle£. OSHA requiremeftts pro•,ide detailed guitffl:ftee oft the proeed1:1res llfid 
equipmeet =pefSOftftel are to htl'1e Md wea-F wheft coftd1:1cti:ftg ftfl: oft site remedial actioft at a 
hEl2;fll'dous waste site. The stftfl:daros also require the de>relopmeat of health Md safety plll:Rs 
by each e~loyef m¥ok<ed with the remedi&tioft 

6.4.1.7 OOE Order S400.4 CempPehensi¥e En¥iPeB1Belltal Rcspense, Cempeesatien, 
and Liability Aet Requirements. Oft Octobef 6, 1989 DOE rescmded its mc.istiag 
administmtwe ofdef (DOE 5480.14) guidiHg CERCLA respoase actioas at DOE facilities . It 
was replaced with DOE A:dmmistmti¥e 0fde£ 5400.4. This ofde£ ifteoff)Omtes two 
oro:Yisioas imoortant to Femedial aetioas at the U PIB:Bt AeeFeeate .AF08: as follows: 

• 

• 

DOE facilities are ftl:lthori2ed to cHtef iHto latemgeHCy AgreemeHts ll:Rdlof Fedeml 
Facility Agtremeftts at both Natioftal Priorities List (NPL) 8:8:d ftOft NPL sites, 
with fedeml, state, Bfl.0 local eatities fof the eee1:1tioa of remedial actioas 1:1Hder 
the Fequiremeftts prescribed iH DOE 5400.2A [Bnviroftffleatlll Complill:RCe Issue 
Coorclinatioftl Md ue:de£ Sectioft 120(e) of CERCLA. 

WheFe the remedial actioe. is beiHg coe.d1:1cted in parallel with the de>1elopmee.t of 
llfi eftVifoflfflefttlll impact stfttemeftt (EIS) 1:1ftde£ the Natioftal Elwifoftffleatlll Policy 
Act (NEPA), coofdiaatioft of data collectioft 8fl:d Mlllysis is eftcoumged. The 
primary mstfl:lmeftt fof the iHtegmtioft of these two progfftffls is the remedial 
iw,estigatioe./feasibility study process. Pl:lblic re¥iew of the two compliance 
nmPf"flRl" AM nl"o t:o ll." iRt:P.P:f"flt:M 

This orclef is a key doeumeat that will be guidiHg compliMce aetioas at the U Plftfl:t 
A Q'Q'=MQ'Af:A A MA 

6.4.1.8 OOE Order 5828.2A Radieaetive Woe l\lanagement. DOE Ofdef 5820.2A 
applies to llll DOB cofttfftctofS Md subcoHtf8:Ctofs peffoffflmg wofk that iw,ol"les maaagemeat 
of waste coataifling f8:dioacti>1ity. This ofdef requires that wastes be mft:ftaged iH a mflftftef 
that ass1:1res protectioa of the health 8fl:d sttfety of the p1:1blie, o=pefftti:ftg =pefSOftftel, 8fl:d the 
ew1ifoftffleftt. DOE Ofdef 5820.2A establishes requiremeHts fof mftfl:agemeat of high le>1el, 
tnms1:1ftlftie (TRU) , Md low le¥el wastes as weH as wastes coataiHing aatumHy ocemrieg Of 
accelemtof produced maioacth·e materiftl, decommissiofling of facilities Md the foffflat fof a 
waste mft:ftagemeat plll:R. The requiremeHts applicable to the U Plll:Rt Aggregate Area. 
remediatioft aeth1ities iftelttde those related to TRU waste, low le•rel fftdioactir,e waste 
(LLRW) 8fl:d the waste mftfl:aeemeet elftfl:_ These are s1:1mmwed below. 

6.4.1.8.1 l\lanegement ef TP&esuP&nie WftSte. The TRU waste res1:1ltmg from the U 
Plant AeeFeeate Area Fen:iediel net:ion n:imit: he n:innnP:ec:1 tn nmteet the nnhlie end worker 
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l health 8::lld safety, tl:ftd the en•riroftfflent, ft:ftd perfomted ift eofflf}litt:eee with apf)lieaele 
2 radiation protection stft:ftdMds tl:ftd environmental reguffltioes. Pffletieal O:Bd cost effeew.•e 
3 methods must be used to reduce the •1olume tl:ftd texieity of TRU wttSte. 
4 
5 The TRU waste must be eeftified ift eofflf}lianee with the Waste Isoletioe Pilot Plft:ftt 
6 (WIPP) Aeeeptft:ftee Criteria, placed ift iftterim storage, if required, end seet to the WIPP. 
7 ,<\ny TRU waste thet the DOE has detemttned, with the eoeeuffeeee of the EPA 
8 Admiftistretor, does not need the deg£0C of isoletien pro•lided by a geologie repository or 
9 TRU waste thet eeenot be certified or otherwise epf>ro•led for aeeeptft:ftee et the WIPP must 
10 be disposed of by altemeth•e methods. Altemetwe disposal methods must be apf)roved by 
11 DOE Headqullfters tl:ftd comply with NEPA requiremeets eed EPA/state reguletioAs. 
12 
13 6.4.1.8.2 l\heogemeet af Law Le¥el Rodieoetiv:e Waste. The requiremeAts for 
4 mtl:ftagemeAt of LLRW preseeted ift DOE Order 5820.2A are rel0118:ftt to the remedial 

15 alternative of removal tl:ftd disposal of the U Pltl:ftt Aggregate 1\.rea wastes. Performa:nce 
16 objecti•1es for this Of)tion shell eesure that e:,ctemel e~sure to the mdioaeti•1e materiel 
17 releesed iftto surface water, grouedwater, soil, pie.Hts ft:ftd tl:ftimals does Hot result ift ft:ft 
18 effective dose greeter thO:B 25 mrem/yr to the public. Releases to the eA't'iroflffleftt shell be et 
1,9 . le•1els as low as reesoeably achiC'1aele (ALARA.). Eaq>osuFe to O:B iftad•1ertent ifttruder after 
20 the iftsti.tutioeel control period of 100 yCft:fs is Hot to e:,ceeed 100 EIH'em/yr for eoetiftuous 
21 e:Xf)osure or 500 mrem for a siftgle acute e:,cposure. A perfomt9:ftee assessmeet is to be 
22_ pfCJ)ared to demonstrate eomptttl:Bee with the aboYe perfomt9:ftee objecw.•es. 
23 
24 Other requirements under DOE Order 5820. 2A which may affect remediation of the U 
25 Pltl:ftt Aggregate Area iftelude waste •1olume minimizatioft, waste ehO:lllCterizetion, waste 
26 aeeeptft:ftee criteria, waste treatment tl:ftd shipmeet. The LLR\V may be stored by appfOf)riate 
27 methods prior to disposal to achieve the performaBee objecti•les discussed aeo¥e. Disposal 
28 site selection, closure/post elosuFe, moftitoring, Md records :requirements are elso disettssed 
29 iB this order. 
30 
31 6.4.1.8.3 Waste l\heogemeet Pion. &eh site thet treats, stores or disposes of DOE 
32 radioaeti't'e waste is respoesible for eomplyiftg with the stft:ftdftrds of DOE Order 5820.2A 
33 eed to document this eomplift:ftee ift a Waste Mtl:Bagemeet Plft:ft (WMP). The WMP shell 
34 include ft:ft e:,cecutwe summary; gener&:l site informati.oe; a descriptioe of mdioacti't'e, mixed 
35 ft:ftd he:zttrdous waste mft:ftagemeet operations; a schedule ft:ftd cost summary; 8::lld a description 
36 of eft"liroflffleetel moftitoring progfftffls . 
37 
38 6.4.1.9 DOE Order 5489.11 Rodiotian Proteetiee fer Oeeupotiaeol Workers. DOE 
39 Order 5480.11 establishes radietioft protection stft:ftdftrds 8:ftd progmm requiremeets for the 
40 protection of workers from ioeizing mdietioe. These radiation st&Bdaftls ere eonsiste&t with 
41 BPA gtti.dance based oe recommeneetioes by the National Couneil on Radiation Protection 
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Md Measurements (NCRP) ftftd the Intematienal Commission on Rftdiologieal Protection 
(lCRP). 

DOB poliey published in DOB 5480.11 FeqUires that oeeupational eKposure to radiatios 
ee maint&:ined A.LARA.. The e~sure of ftft oeeupatienal workef shell not e:1Eeeed the 
following limiting values: 

e 

e 

e 

Stoehastie effeets: The BFJtl:lal effectPre dose from internal Md e:xternal sourees 
is 5 rem. 

Nonstoehastie effects: The ftfillUal dose et:tttPralent fof individual orgftfts is: 

lens of eye 15 rem 
skin of the whole eody 50 rem 
e:xtremity 50 rem 
orgftft Of tissue 50 rem 

Uneorn ehild: The ftftftUal dose et:tttivalent to the unborn ehild during the 
gestation period is 0.5 rem . 

Nonemergeney pltmned speciftl e:xposures may, under unusual eireumstftftees, e:xceed 
the ftflffllal effecti\•e dose et:ttti¥alent limits established abo•te. 

6.4.1.19 DOE Order 64a9.1A CeBeNl DesigB Criteria. The criteria pfO't'ide fflftftdatory , 
mi.ftime:lly aeeeptaele FeqUiFements fof faeility design. Criteria apply to My building 
acquisition, new facility addition ftftd alteration including on site constructed buildings, pre 
eegiaeerecl buildiegs, plftftt faerieated modular buildings, and temporary faeilities. Criteria 
will apply ia plttnning, desige ftftd de11elopmeet. 

6.4.2 State of Washington Requirements 

6.4.2.1 Hazardous Waste ManagementM:A,fq:i J.;7ffiil~- As discussed in 
Section 6.3.1.2, there are various requirements-·addre.ssfug" 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 ARARs will be on a case-by-case basis as cleanup actions 
proceed. 
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6.4.2.2 Solid Waste Managemen(ifflfA€Ml7.3#.3HJ.. Washington State 
regulations describe management standard; ·="for❖solicfwaste in Chapter 173-304 
w AC ,111:::~1,1::11111ttil]lwlfi1ml*~l- Some of these management standards 
may be potential ARARs for disposal of cleanup wastes within the U Plant 
Aggregate Area. Solid waste standards include such requirements as nil fgU§lfflg: .· ....... 

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. 

Many of these requirements will depend on the particular remediation activity 
undertaken, and will have to be identified as remediation proceeds. 

6.4.2.3 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 (AK.ART) 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 U Plant Aggregate Area if such actions would result in 
discharge of liquid contaminants to the soil column. In this event, Ecology ffi§fflg 
mtty require use of AKART to treat the liquid discharges prior to the soil 
disposal. 

The WPCA requirements for surface water would not be ARARs for actions 
conducted only within the U Plant Aggregate Area. However, these requirements 
could • -Y 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. 

~1miia~it8Rr~ii;IPi!li~f•1111m:::e~::itffl 
regulations for new air emission sources, promulgated in Chapter 173-460 WAC, 
require use of best available control technology for air toxics (T-BACT) . The 
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]tg,qg:JiffipgJ.lµ~ regulations may be potential ARARs for cleanup actions 
ai''ihe''U Piani'"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. 

tl'.Ill!IIB!~IatililtIIffiffl:~gffll~ 
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6.5 OTIIER CRITERIA AND GUIDANCE TO BE CONSIDERED 

In addition to the potential ARARs presented, other federal and state criteria, 
advisories, and guidance ilOllei:::mm• 1:::m::1m are "to be ooesidered" in determining 
the appropriate degree of remediation for the U Plant Aggregate Area. A myriad of 
resources may be potentially evaluated. The following represents an initial assessment of m~m:eiRIBi~: pertinent requiremeets to be coesidered. 

6.5.1 Health Advisories 

The EPA Office of Drinking Water publishes advisories identifying contaminants for 
which health advisories have been issued. 

6.5.2 International Commission on Radiation Protection/National Council on Radiation 
Protection 

gg:iiill\iil11• iji~-,!!ii~~~,!~i[!~,~, :~RPrn:~/~~e !!~!3~f!!of 
gamma radiation. These organizations also issue recommendations on other areas of interest 
regarding radiation protection. 

6.5.3 EPA-:l9ylgpffl!IIJ::1fiilt!!:!iil&!ii.i1Proposed Corrective Actions for Solid 
Waste Management Units 

In the July 27, 1990, Federal Register (55 FR 20798), EPA published proposed 
regulations for performing corrective actions (cleanup activities) at solid waste management 
units (S~IUs) associated with RCRA facilities. The proposed 40 CFR Part 264 Subpart S 
includes requirements that would be TBCs for determining an appropriate level of cleanup at 
the U 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. 
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!~! fl it§glil • l!!Bfll!liiUii1iti::mm:11 

1.-a,_.._ 
6.6 POINT OF APPLICABILITY 

A significant factor in the evaluation of remedial alternatives for the U 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 li~i~ 
§J,lu;ilffiiiffl~;Iil~Uffli;§f:&*;if). The assumed point of compliance for radioactive spedes 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 
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 U 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., l~ m1mfi•• ::11:::11111~::::mm:::• 1111111Dhlll-
Ev ALuATioN 

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 U 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; and 
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• During detailed analyses of alternatives, all the ARARs and advisories for each 
alternative will be examined to detennine what is needed to comply with other 
laws and to be protective of public health and the environment. 

Following completion of the investigation, the remedial alternative selected must be 
able to attain all ARARs unless one of the six statutory waivers provided in Section 121 
(d)(4)(A) through (f) of CERCLA is invoked. Finally, during remedial design, the technical 
specifications of construction must ensure attainment of ARARs. The six reasons ARARs 
can be waived are as follows: 

• The remedial action is an interim measure, where the final remedy will attain 
ARARs upon completion. 

• Compliance will result in greater risk to human health and the environment than 
will other options. 

• Compliance is technically impracticable. 

• An alternative remedial action will attain the equivalent performance of the 
ARAR. 

• For state ARARs, the state has not consistently applied ( or demonstrated the 
intention to consistently apply) the requirements in similar circumstances. 

• 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). 

11 -
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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 

RCRA 
Land Ban Limits 
Nonwastewater 

INORGANIC 
CHEMICALS 

in 
mg/L 

CCWE 
in mg/L CCW in mg/kg 

Arsenic 

Barium 

Boron 

Cadmium 

Chromium 
(total) 

Copper 

Cyanide (total) 

Fluoride 

Lead 

Manganese 

Mercury 

Nickel 

Nitrite 

Vanadium 

Zinc 

ORGANIC 
CHEMICALS 

Acetone 

Carbon 
Tetrachloride 

Chloroform 

Methylene 
chlonde 

MIBK 
("Hexone") 

Toluene 

5 

100 

1.0 

5.0 

5 

0.2 

0.5 

6 

5.0 

100 

1.0 

5.0 

5.0 

0.20 
(low
level) 

134 

160 

5.6 

5.6 

33 

33 

28 

ASIL = Acceptable Source Impact Level 

590 

0.59 

0.96 

0.96 

0.33 

33 

CCWE = Constituent Concentration in Waste Extract 
CCW = Constituent Concentration in Waste 
MTCA = Washington State Model Toxics Control 
Act 
RCRA = Federal Resource Conservation and 

Recovery Act 
TCLP = Toxicity Characteristic Leaching Procedure 
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MTCAMethod 
A Cleanup 

Levels Industrial 
Soil 

in 
mg/kg 

200 

10 

500 

1,000 

1 

0.5 

40 

Toxic Air 
Pollutants 

(ASIL) 

in 
µg/m3 

RCRA Corrective 
Action Levels 
(Proposed) (1) 

Air in 
µg/m3 

0.0000 
7 

Soil in 
mg/kg 

0.80 

0.00056 0.0006 40 

40 0.000083 0.0000 

3.3 

8.3 

5927.4 

0.12 

0.043 

2.0 

682.7 

1248.8 

9 

0.03 

0.04 

0.3 

70 

20 

2000 

8000 

5 

100 

90 

4000 

20 000 

mg/L = milligrams per liter 
mg/kf = milligrams per kilogram 
µ,gl m = micrograms per cubic meter 

(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." 



Location 

GEOLOGICAL: 

Within 200 feet 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 , minimiz.e potential 
harm, restore/preserve natural and 
beneficial values in floodplains . 

Placement of non-containeriz.ed or bulk 
liquid hazardous wastes is prohibited. 

New hazardous waste disposal facilities 
prohibited in wetlands (including within 200 
feet of shoreline). 

New solid waste disposal facilities 
prohibited within 200 feet of surface water 
(stream, lake, pond, river, salt water body). 

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 disposal within 200 
feet of surface water. 

Solid waste disposal within 200 feet of 
surface water. 

Page I of 6 

Citation 

40 CFR 264.18; 
WAC 173-303-420 

WAC 173-304-130 

WAC 173-304-130 

40 CFR 264. 18; 
WAC 173-303-420; 
WAC 173-304-460 

40 CFR Part 6 
Subpart A; 16 USC 
661~; 
40 CFR 6.302 

40 CFR 264.18 

WAC 173-303-420 

WAC 173-304-130 



Location 

Shorelines. 

Rivers and streams. 

Water code and water rights. 

GROUNDWATER: 

Water code and water rights. 
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Table 6-2. Potential Location-Specific ARARs. 

Requirement 

New solid waste disposal facilities 
prohibited in wetlands (swamps, marshes, 
bogs, estuaries, and similar areas) . 

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 200 feet of 
shorelines of statewide significance unless 
permitted. 

Avoid 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 

Solid waste disposal in a wetland 
(swamp, marsh, bog, estuary, etc.). 

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. 

Page 2 of 6 

Citation 

WAC 173-304-130 

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 



Table 6-2. Potential Location-Specific ARARs. Page 3 of 6 

Location Requirement Prerequisite Citation 

Sole source aquifer. New solid and haz.ardous waste land Disposal over a sole source aquifer. WAC 173-303-402; 
disposal facilities prohibited over a sole WAC 173-304-130 
source aquifer. 

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 
feet) ·above seasonal high water in 
uppermost aquifer (1.5 m [5 feet] if 
hydraulic gradient controls installed). 

Protects the upper aquifers 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 t:; 
zones are applicable to remedial alternatives 0 
that involve treating groundwater or 

t:; tn 
O"I "1 ---.., 

presenting risks of groundwater ~~ I 
N contamination. 

I 

(") t:d "° .... 
I 

Requires that Ecology review and approve New treatment facilities discharging to Chapter 173-240 VI 
N 

plans for waste water treatment facilities the groundwater. WAC 
that discharge to groundwater. 

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 within Ground Water Activities within a Groundwater Chapter 90.44 RCW; 
Management Areas. Management Area. Chapter 173-100 

WAC 
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Table 6-2. Potential Location-Specific ARARs. Page 4 of 6 

Location Requirement Prerequisite Citation 

DRINKJNG 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. 

AIR: 

Attainment areas. Defines emissions standards and design and Activities in an attainment area. Chapter 173-434 
operation of solid waste incinerator WAC t1 

0 
facilities . t1 tT1 

°' 1-1 -

~ Defines when certification of operators is Activities in an attainment area. Chapter 173-300 ~~ I 
N necessary at incinerators and landfills. 

I 

0. WAC o:1 '° ..... 
I 

Non-attainment areas. Restrictions on air emissions in areas Activities in a designated non- Chapter 70.94 RCW; VI 
N 

designated as non-attainment areas under attainment area. Chapters 173-400 and 
state and federal air quality programs. 173-403 WAC . . 

SENSITIVE ENVIRONMENTS: 

Endangered/threatened species New solid waste disposal prohibited from New solid waste disposal in critical WAC 173-304-130 
habitats. areas designated by US Fish and Wildlife habitats. 16 u .s.c. 742 

Service as critical habitats for endangered/ 16 u.s.c. 2901 
threatened species. 50 C.F.R. 17 

Actions within critical habitats must Activities where endangered or 50 CPR Parts 200 and 
conserve endangered/threatened species. threatened species exist. 402. 
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Table 6-2. Potential Location-Specific ARARs. Page 5 of 6 

Location 

Parks. 

Wilderness areas. 

Wildlife refuge. 

Natural areas preserves. 

Wild, scenic, or recreational rivers. 

Columbia River Gorge 

Requirement 

No new solid waste disposal areas within 
305 m (1,000 feet) of state or national park. 

Restrictions on activities in areas that are 
designated state parks, or recreation/ 
conservation areas. 

Actions within designated wilderness areas 
must ensure area is preserved and not 
impaired. 

Restrictions on actions in areas that are part 
of the National Wildlife Refuge System. 

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. 

WHC(UPLANT-4)/8-4-92/0253 lA 

Restrictions on activities within designated 
Conservation Areas. 

Activities restricted within state forest lands 
to minimize fire haz.ards and other adverse 
impacts. 

Restrictions on activities in state and federal 
forest lands. 

Prerequisite 

New solid waste disposal near 
state/national park. 

Activities in state parks or 
recreation/conservation areas. 

Activities within designated wilderness 
areas. 

Activities within designated wildlife 
refuges. 

Citation 

WAC 173-304-130 

Chapter 43.51 RCW; 
Chapter 352.32 WAC 

16 USC 1131 ~ ; 
50CFR35.1 ~ 

16 USC 668dd ~ ; 
50 CFR Part 27 

Activities within identified Natural Area Chapter 79. 70 RCW; 
Preserves. Chapter 332-650 

WAC 

Activities near wild, scenic, and 16 USC 1271 ~ ; 
recreational rivers. 40 CFR 6.302; 

Chapter 79. 72 RCW 

Activities within the Columbia River 
Gorge. 

Activities within designated 
Conservation Areas. 

Activities within state forest lands. 

Activities within state and federal forest 
lands. 

Chapter 43 .97 RCW 

Chapter 79.71 RCW 

Chapter 76.04 RCW; 
Chapter 332-24 WAC 

16 USC 1601; 
Chapter 76.09 RCW 



1 ') 

Table 6-2. Potential Location-Specific ARARs. Page 6 of 6 

Location Requirement Prerequisite Citation 

Public lands. Activities on public lands are restricted, Activities on state-owned lands Chapter 79.01 RCW 
regulated, or proscribed. 

Scenic vistas. Restrictions on activities that can occur in Activities in designated scenic vista Chapter 47.42 RCW 
designated scenic areas. areas. 16 U.S.C. 461 

Historic areas. Actions must be taken to preserve and Activities that could affect historic or 16 UST 469, 470 ~ 
recover significant artifacts, preserve archaeologic sites or artifacts. ~; 
historic and archaeologic properties and 36 CFR Parts 65 and 
resources, and minimize harm to national 800; 
landmarks. Chapters 27 .34, 

27.53 , and 27.58 
RCW. 

LAND USE: 0 
0 

Q\ Neighboring properties. No new solid waste disposal areas within New solid waste disposal within 30.5 m WAC 173-304-130 0 tT1 
1-i ""' ---

I 30.5 m (100 feet) of the facility's property (100 feet) of facility"prope_rty line. ~ ~ N 
>-+, line. I 

to \,0 ,_. 
I 

No new solid waste disposal areas within 76 New solid waste disposal within 76 m WAC 173-304-130 Vt 
N 

m (250 feet) of property line of residential (250 feet) of property line of residential 
zone properties. property. 

Proximity to airports. Disposal of garbage that could attract birds Garbage disposal near airport. WAC 173-304-130 
prohibited within 3,050 m (10,000 feet) 
(turbojet aircraft)/(1 ,524 m) (5,000 feet) 
(piston-type aircraft) of airport runways. 
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7.0 PRELIMINARY RE1\1EDIAL ACTION TECHNOLOGIES 

Previous sections identified contaminants of concern at the U Plant Aggregate Area, 
potential routes of exposure, and 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 - ARARs. The overall objective of this section is to 
identify viable and innovative···:remecilal action alternatives for media of concern at the 
U Plant Aggregate Area. 

The process of identifying viable remedial action alternatives consists of several steps. 
In Section 7.1, RAOs are first identified. Next, in Section 7.2, general response actions are 
determined along with specific treatment, resource recovery, and containment technologies 
within the general response categories. Specific process options belonging to each 
technology type are identified, and these process options are subsequently screened based on 
their effectiveness, implementability, and cost (Section 7.3). The combining of process 
options into alternatives occurs in Section 7 .4. Here the alternatives are described and 
diagrammed. Criteria are then identified in Section 7.5 for preliminary screening of 
alternatives that may be applicable to the waste management units and unplanned release sites 
identified in the U 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 U Plant 
Aggregate Area waste sites, recommendations for remedial alternatives are general and cover 
a broad range of actions. Remedial action alternatives will be considered and more fully 
developed in future focused feasibility studies. The Hanford ii.ti PasirPractice Investigation 
Strategy (ThompsoR 1991 l()lttliflt.~) is used to focus the range of remedial action 
alternatives that will be evaluatecfhifocused studies. In general, the Hanford i,fi Pastr 
Practice bwestigatien Strategy remedial investigation (RI)/feasibility study (FS) and the 
Resource Conservation~ Recovery Act (RCRA)/Corrective Measures Studies {§ffl$). are 
defined as the combination· of interim remedial measures (IRMs), limited field inv-esdgations 
(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 
may include field data needs and treatability tests of -;elected technologies. Additional data 
will be developed for most sites or waste groups dm 11g future data gathering activities (e.g. , 
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LFis , characterization supporting IRMs, or treatability studies). These data may be used to 
refine and supplement the RA Os and proposed alternatives identified in this initial study. 
Data needs are defined in Section 8.0. Alternatives involving technologies that are not 
well-demonstrated under the conditions of interest are identified in Sections 7.3 and 7.5. 
These technologies may require bench-scale and pilot-scale treatability studies. The intent is 
to conduct treatability studies for promising technologies early in the RI/FS process. 
Conclusions regarding the feasibility of some individual technologies may change after new 
data become available. 

The bias-for-action philosophy of addressing contamination at the Hanford Site requires 
an expedited process for implementing remedial actions. Implementation of general response 
actions may be accomplished using an observational or "learn as yoH go" approach ffii! Wffi:~;'lj 
ffiilii.PlB~il.tii lrltir~Iiiii li.irmlJ.iffiiiiji:ffllm.~- This observational approach Ts -rudteratlve iiroce·ss ··ofdata .acqutsfrfoii and refinement ofihe conceptual model. Data needs 
are determined by the model, and data collected to fulfill these needs are used as additional 
input to the model. Use of the observational approach while conducting response actions in 
the 200 Areaij will allow integrating these actions with longer range objectives of final 
remediation of similar areas and the entire 200 Areas. Site characterization and remediation 
data will be collected concurrently with the use of LFis, IRMs, and treatability testing. The 
knowledge gained through these different activities will be applied to similar areas. The 
overall goal of this approach is convergence on an appropriate response action as early as 
possible while continuing to obtain valuable characterization information during remediation 
phases. 

7.1 PRELThflNARY REMEDIAL ACTION OBJECTIVES 

The RAOs are remediation goals for protection of human health and the environment 
that specify the contaminants and media of concern, exposure pathways, and allowable 
contaminant levels. The RAOs discussed in this section are considered to be preliminary and 
may change or be refined as new data are acquired and evaluated. 

The fundamental objective of the corrective action process at the U Plant Aggregate 
Area is to protect environmental resources and/ or human receptors from the potential threats 
that may exist because of known or suspected contamination. Specific interim and final 
RAOs will depend in part on current and reasonable potential future land use in the U Plant 

---~ 
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Potential future land use will affect the risk-based cleanup objectives, potential ARARs, 
and point of compliance. The RAOs for protecting human health for resideetie.l or 
agrie1:1ltuflll lftfl:d 1:1se would be based on risk assessment exposure scenarios reqttirJlg clea1mp 
to lower contaminant leYels than for recreational or iad1:1strial laftd 1:1ses. It is important that 
potential future land use and the RA Os be clearly defined and agreed upon by the U.S. 
Department of Energy (DOE), U.S. Environmental Protection Agency (EPA), and 
Washington State Department of Ecology (Ecology) before further and more detailed 
evaluation of remedial actions. The Hanford Site Remedial Action Environmental Impact 
Statement is intended to resolve the land use issues. A Record of Decision iis!J.?) for this 
environmental impact statement is expected in the spring of 1994. ············ ····· · 

To focus remedial actions with a bias for action through implementing IRMs, 
preliminary RAOs are identified for the 200 Areaj;, and U Plant Aggregate Area. The overall 
objective for the 200 Ar~ is as follows: ·· 

Reduce the risk of hannful effects to the environment and human users of the area by 
~ll!fflii)!f-¥ reducing the toxicity, mobility, or volume of contaminants 
from the source areas to meet ARARs or risk-based levels that will allow industrial use 
of the area (this is a potential final RAO, and an interim action objective based on 
current use of the 200 Area). 

The RAOs are further developed in Table 7-1 for media of concern and applicable 
exposure pathways (see Sections 4.1 and 4.2) for the U Plant Aggregate Area. The media of 
concern for the u Plant Aggregate Area includdjjJ)iillimi: 

• Radiatioe eoetaminated Rl§lllifflr-mll!ii\l:i-~lg#~~~ 
soils that could result in direct exposure or inhalation RiiffiY: ::iiis!i 

• Contaminated soils that are or could contribute to groundwater contamination 

• Vadose zone vapors that could cause ambient air impacts or contribute to the 
lateral and vertical migration of contaminants in the soil and to the groundwater 

• Biota that could mobilize radionuclides or chemical contaminants and could 
thereby degrade the integrity of other controls, such as caps. 

Waste materials currently stored in single-shell tanks that contribute or may contribute 
contaminants to environmental media will not be addressed by this aggregate area 
management study (AAMS) program but rather by the single-shell tank program. In 
addition, groundwater as an exposure medium is not addressed in this source AAMS report 
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(~$I ) but will be addressed in the 200 West Groundwater .~$1 Aggregate Area 
MMagemeet Smdy Report. .... ..... ··.··.·.w·.···.·.· 

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 U Plant Aggregate Area, and are 
presented in Table 7-2. The following are the general response actions followed by a brief 
description for the U Plant Aggregate Area: 

• No action (applicable to specific facilities) 

• Institutional controls 

• Waste removal and treatment or disposal 

• Waste containment 

• In situ waste treatment 

• Combinations of the above actions. 

Environmental Policy Act and National Contingency Plan [40 CFR 300.68 (t)(l)(v)] to 
provide a baseline for comparison with other response actions. The no action alternative 
may be appropriate for some facilities and sources of contamination if risk assessments 
determine acceptable natural resource or human health risks posed by those sources or 
facilities and no exceedances of contaminant-specific ARARs occur. 

Institutional controls involve the use of physical barriers or access restrictions to reduce 
or eliminate public exposure to contamination. Coesidering the eamre of the U Plliflt 
Aggregate ,t\rea 9.fld the 200 ,<\.Fea as a whole, ifistimtioeal eoetrols will likely be 9.fl ifitegral 
eompoeeet of all ifiterim remedial altemafrres. Many access and land use restrictions are 
currently in place at the Hanford Site and will remain in place during implementation of 

l~~Uw.i.c~~~~ti9~!~!~1~*!~ii!!:~!!!;!~Jf~~!'~,~!!:;f9t:•:~fii 
aiiematives. The decisioes regardifig. futttre loeg term lae.d use at the 200 Area will be 
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importftftt in detefffliD:i:ng whether institutional controls will be a. pa.rt of the remedial 
measures eltema.th•e, Md the type of controls reqttired. 

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. 

!iiiiililiilfi!§i~i!i'lii~~: 

'* ::llmllllfBlll-•r~ 
'- , :f :§§U.Jffl.l:Jw~Iffiiffifflt.1;1{:litltm.irJ.J.J~ffltt:lilifiil::livl~IHmAiPiiiii~IE ·····- :::s1m,m:- ::1~i1:::1mii:1:::1:::1i~• =:: e:1::1::1mqr~~ ········ ····· 

ai1r•111111K1'• 1•~••1ri~l:!i§!t~tii 
One potential problem with offsite disposal il::11~v~Mllifais the lack of an 

alternate disposal location that will decrease the potential human exposure over the long time 
required for many of the contaminants. Waste removal actions may not be needed, or only 
be required on a small scale, to protect human health or the environment for industrial uses 
of the 200 Areas. 

Waste treatment involves the use of biological, thermal, physical, or chemical 
technologies. Typical treatment options include biological land farming , thermal processing, 

t~:iaf.~~-il~if:•;;t:i~sj ... ,,:E:~iiffi~:lliWilf,lllllllf~?~e 
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treatment technologies must may be pilot tested:::m~1:::miYl §l!2:::m :::mi•~~~lt at the 
highest priority faeilities. 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. :y'.i,'m,=IJ; 

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. 

In the next section, specific process options within these technology groups are 
evaluated. 

7.3 TECHNOLOGY SCREENING 

In this section, potentially applicable technology types and process options are 
identified. These process options are then screened using effectiveness, implementability, 
and relative cost as criteria to eliminate those process options that would not be feasible at 
the site. The remaining applicable processes are then grouped into remedial alternatives in 
Sections 7.4. 

The effectiveness criteria focuses on: (1) the potential effectiveness of process options 
in handling the areas or volumes of media and meeting the R.li remedial action objecfr.•es; 
(2) the potential impacts to human health and the environmeni°dunng the construction and 
implementation phase; and (3) how proven and reliable the process is with respect to the 
contaminants and conditions at the site. This criteria also concentrates on the ability of a 
process option to treat a contaminant type (organics, inorganics, metals , radionuclides, etc.) 
rather than a specific contaminant (nitrate, cyanide, chromium, plutonium, etc.) . 
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The implementability criteria places greater emphasis on the institutional aspects of 
implementability, such as the ability to obtain necessary permits for off site actions, the 
availability of treatment, storage, and disposal services, and the availability of necessary 
equipment and skilled workers to implement the technology. It also focuses on the process 
option's developmental status, whether it is an experimental or established technology. 

The relative cost criteria is an estimate of the overall cost of a process, including 
capital and operating costs. At this stage in the process, the cost analysis is made on the 
basis of engineering judgement, and each process is evaluated as to whether costs are high, 
medium, or low relative to other process options. 

A process option is rated effective if it can handle the amount of area or media 
required, if it does not impact human health or the environment during the construction and 
implementation phases, and if it is a proven or reliable process with respect to the 
contaminants and conditions at the site. Also a process option is considered more effective if 
it treats a wide range of contaminants rather than a specific contaminant. An example of a 
very effective process option would be vitrification because it treats inorganics, metals, and 
radionuclides. On the other hand, chemical reduction may only treat chromium (VI) , making 
it a less useful option. 

'. l An easily implemented process option is one that is an established technology, uses 
. .n readily available equipment and skilled workers , uses treatment, storage, and disposal 
23 services that are readily available, and has few regulatory constraints. Preference is given to 
24 technologies that are easily implemented. 
25 
26 Preference is given to lower cost options, but cost is not an exclusionary criteria. A 

· 27 process option is not eliminated based on cost alone. 
28 
29 Results of the screening process are shown in Table 7-3 . Brief descriptions are given 
30 of the process options, followed by comments regarding the evaluation criteria. The last 
31 column of the table indicates whether the process option is rejected or carried forward for 
32 possible alternative formation. The table first lists technologies that address soil RAOs. 
33 Next, technologies pertaining to biota RAOs are presented. All the biota-specific 
34 technologies happen to be technologies that were listed for soil RAOs. Air RAOs are dealt 
35 with as soil remediation issues because the air contamination is a result of the contaminants 
36 in the soil: addressing and remediating the air pathways would be unnecessary and 
37 ineffective as long as there is soil contamination. If the soil is remediated, the source of the 
38 air contamination would be removed. 
39 
40 The conclusions column of Table 7-3 indicates that no action, monitoring, 3 
41 institutional process options, and 16 other process options are retained for further 
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development of alternatives. These options are carried forward into the development of 
preliminary alternatives. 

7.4 PRELIMINARY REMEDIAL ACTION ALTERNATIVES 

This section develops and describes several remedial alternatives considered applicable 
to disposal sites that contain hazardous chemicals, radionuclides, and volatile i.n4Jlcffiit 
ygfi.tWMorganic compounds (VOCs). These alternatives are not intended as recommended 
acdonS'.for any individual site, but are intended only to provide potential options applicable to 
most sites where multiple contaminants are present. Selection of actual remedial alternatives 
that should be applied to the individual sites 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 $..../ii/Past-Practice 
ln1,resngan0n Strategy (ThompsoH 1991 P,Q~!:l.g?jj,) and the strategy .. outlined in Section 

?:~.'. .... • i:::l!&m::11111::::1£111:::11:]1:::1m:m1:1r1~t-~Mrmt!lilffili1l:::11Pmi~ 
tteatmooK 
·=·=•:•:-:-:::::;:;:;:;:;:::;:;:;:;:;:::::::::::;:: 

The remedial alternatives are developed in Section 7.4.1. Then, in Section 7.4.2 
through Section 7.4.7, the remedial action alternatives are described. Detailed evaluations 
and costs are not provided because site-specific conditions must be further investigated before 
meaningful evaluations could be conducted. 

7.4.1 Development of Remedial Alternatives 

Potentially feasible remedial technologies were described and evaluated in Section 7.3. 
Some of those technologies have been proven to be effective and constructible at industrial 
waste sites, while other technologies are in the developmental stages. The EPA guidance 
~i!'!I~~~P.J !ik)n ffl§ feasibility studies for uncontrolled waste management units recommends 
iiiaTa'Imified'. 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 
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The alternatives are intended to treat all or a major component of the U Plant 
Aggregate Area contaminated waste management units or unplanned releases. Consistent 
with the development of RAOs and technologies, alternatives were developed based on 
treating classes of compounds (radionuclides, heavy metals, inorganics , and organics) rather 
than specific contaminants. At a minimum, the alternative must be a complete package. For 
example, disposal of radionuclide-contaminated soil must be combined with excavation and 
backfilling of the excavated site. 

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 U Plant 
Aggregate Area. Both no action and institutional controls are required as part of the 
Comprehensive EftvHOnmenffl:l Resf)Onse, Cofflf)CHSftti:on, ftfl:d Li:e:bility Act (CERCLA1 RI/FS 
guidance. The purpose of including both of these alternatives is to provide decision makers 
with information on the entire range of available remedial actions. 

For the containment alternative, an engineered multimedia cover, with or without 
vertical barriers (depending on the specifics of the remediation) was selected. Two 
alternatives were selected to represent the excavation and treatment strategy. One of these 
deals with disposal of t:FB:Bsurani:e (TRUj contaminated soils. Finally, three in situ 
alternatives were identified. One deals with vapor extraction for VOCs, one with 
stabilization of soils and the other with vitrification of soils. 

It is recognized that this does not represent an exhaustive list of all applicable 
alternatives. However, these do provide a reasonable range of remedial actions that are 
likely to be evaluated in future feasibility studies. The remedial action alternatives are 
summarized as follows: 

• No action 

• Institutional controls 

• Engineered multimedia cover with or without vertical barriers (containment). 

mmlli~milimll@il!Bligs!!MB!ii;wJliill::191 §gal!~ 
• In situ grou · g r stabilization of soil (in situ treatment) 
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• In situ vitrification of soil (in situ treatment) 

• Excavation, treatment, and geologic disposal of soil with TRU radionuclides 
(removal, treatment and disposal) 

• In situ soil vapor extraction of VOCs (in situ treatment). 

These alternatives, with the exception of no action and institutional controls, were 
developed because they satisfy a number of RAOs simultaneously and use technologies that 
are appropriate for a wide range of contaminant types. For example, constructing an 
engineered multimedia cover can effectively contain radionuclides, heavy metals, inorganic 
compounds, and organic compounds simultaneously. It satisfies the RAOs of protecting 
human health and the environment from exposures from contaminated soil, bio-mobilization, 
and airborne contaminants. In situ soil vapor extraction is more igg§ffi~trspecific than 
the other alternatives, but it addresses a contaminant class (VOCs) that is not readily treated 
using the other options, such as in situ stabilization. It is possible that some waste 
management units may require a combination of the identified alternatives to completely 
address all contaminants. 

The use of contaminant-specific remedial technologies was avoided because there 
appear to be few, if any, waste management units where a single contaminant has been 
identified. It is possible to construct alternatives that include several contaminant-specific 
technologies, but the number of combinations of technologies would result in an 
unmanageable number of alternatives. Moreover, the possible presence of unidentified 
contaminants may render specific alternatives unusable. Alternatives may be refined as more 
contamination data are acquired. For now, the alternatives will be directed at remediating 
the major classes of compounds (radionuclides, heavy metals, inorganics, and organics). 

In all alternatives except the no-action alternative, it is assumed that monitoring and 
institutional controls are required, although they may be temporary. These features are not 
explicitly mentioned, and details are purposely omitted until a more detailed evaluation may 

In the next sections, the preliminary remedial action alternatives are described in more 
detail, with the exception of the no-action and institutional control options. 
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7.4.2 Alternative 1--Engineered Multimedia Cover with or without Vertical Barriers 

Alternative 1 consists of an engineered multimedia cover. Vertical barriers such as 
grout curtains or slurry walls may be used in conjunction with the cover. Figure 7-2 shows 
a schematic diagram of an engineered multimedia cover without the vertical barriers. If the 
affected area includes either a naturally-occurring or engineered depression, then imported 
backfill would be placed to control runoff and run-on water. The engineered cover itself 
may consist of ~ (mlilli:§iy, gravel, sand, asphalt, !9:PfSOil, and/or i.lEsynthetics 
liflefs. 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 which may be supported 
by -m.jy !HY.mi ffll performance testing. The barrier would be designed to minimize 
inftltratfon of surface water by enhancing the evapotranspiration mechanism. The covered 
area may be fenced, and warning signs may be posted. 

Alternative 1 would provide a permanent cover over the affected area. The cover 
would accomplish the following: minimize or eliminate the migration of precipitation into 
the affected soil; reduce the migration of windblown dust that originated from contaminated 
surface soils; reduce the potential for direct exposure to COAtrunieftted soils siiffimiil2n; 
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. 

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. 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. 

Figure 7 3 shows ft schematie di&gfft:ffl of the ie: sittt grout in:jeetioA pfoccss. Groutieg 
wells would be iestal:led and scfeeAed throughout the affected vertical .2:00es. Specially 
fomtulilted ccmeAt grout (deteffflieed by treatability stttdies) would be inj eeted B:A:d allowed to 
cure. IA sittt stabilixatioA would be coeducted ie: ft similftr m8:ll:BCf, e:11:cept ft cutting head tool 
would be used to mix the coAtamieated soil with stabilizieg compouAds fed ieto the soil. 

WHC(UPLANT -4)/8-4-92/02542A 

7-11 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 . 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

DOE'RL-91-52 

Draft B 

Alternative 2 would provide a combination of immobilization and containment of heavy 
metal, radionuclide, aad-inorganic, and semi-volatile 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 VOCs. 

7.4.4 Alternative 3--Excavation, Soil Treatment, and Disposal 

Under Alternative 3, radioactive and hazardous soil would be excavated using 
conventional techniques, with special precautions to minimize fugitive dust generation. 

iji,iji y~ :[!:Would be treated above ground. Several treatment options could be selected from 
the physical, chemical, and thermal treatment process options screened in Section 7. 3. For 
example, thermal desorption with off gas treatment could be used if organic compounds are 
present; soil washing could be used to remove contaminated silts and sands or specific 
compounds; and stabilization could be used to immobilize radionuclides and heavy metals. 
The specific treatment method would depend on site-specific conditions (deteffflifled ift part 

li:ilai~Kitii1~i:ild• "~!a°!&~~~!~!sE~f!'-~~~9 
excavation or landfilled. Soil treatment by-products may require additional processing or 
treatment. Figure 7-4 shows a schematic diagram of this alternative. 

Alternative 3 would be effective in treating a full range of contamination, depending on 
the type of treatment processes selected. Attainment of soil RAOs would depend on the 
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depth to which the soil was excavated. If near surface soil was treated, airborne 
contamination, direct exposure to contaminated soil, and bio-mobilization of contamination 
would be minimized. Because of practical limits on deep excavation, deep contamination 
may not be removed and would be subject to migration into groundwater. Alternative 3 
could be used in conjunction with Alternative 1 (multimedia cap) to reduce this possibility. 

_____ ,_, 
:-:::::::::::::•:::::::::::::::;:::::::::::;:::::::::::::;.•:::::;:;.;:: •'.•'•··=•:•··=·=·=·=·=·=·=·=·=·=·=·=···=•:-:-:-·-:•:•:• :•:•:•:-:,:,:•·-:-:-:-:-·-:-:-:-:-·-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-·-:-:-:-·-:-· 

7.4.5 Alternative 4--In Situ Vitrification of Soil 

In this alternative, the contaminated soil in a subject site would be immobilized by in 

-~i-~ _ yi~~~~t~?.~ '. .... irli!lli::::• 1::1B]IIBli• re:m1Rll!i]i::eitmml:m!~tml#. 
§ffltl.ffflj!!:91P.,g~ ~ Figure 7-5 shows a schematic diagram of the alternative. Import fill 
would mfrfaiiy ""be pfaced over the affected area to reduce exposures to the remediation 
workers from surface contamination. High power electrodes would be used to vitrify the 
contaminated soil under the site to a depth below where contamination is present. A large 
fume hood would be constructed over the site before the start of the vitrification process to 
collect and treat emissions. After completion of the vitrification, the site would be built back 
to original grade with imported backfill. Fences and warning signs may be placed around 
the vitrified monolith to minimize disturbance and potential exposure. 

In situ vitrification would be effective in treating 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 30.5 m 
(100 ft) , which may not be adequate to immobilize deep contamination. 
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7.4.6 Alternative 5--Excavation, Above-Ground Treatment, and Geologic Disposal of 
Soil with Transuranic Radionuclides 

Figui:e 7 6 shows a schematic diagram of Alternatii.•e 5. Special e:JE:ca¥ation procedui:es 
would ha•re to be used to m~e fugiti•re dust Non TRU II ovefbufden II may he:ve to be 
remo•f'ed, temJ>Orai-il.y stored, B::ftd retuffted to the e:JE:Cave:tion after the TRU soil we:s 
remo•red. Imf)Orted be:ekflll would be used to restore the site to origifla.1 grade. The 
e:JE:c(¼"rated TRU soil would be vitr..fied or stab~ed by a:e above ground treatment plant. 
Tree:te:bility tests would be conducted to establish the tree:tmeRt process. The 1ritrified or 
stab~ed soil would then be shif)f)ed to e: TRU we:ste fef)OSitory. Long teffll storage me:y be 
required until e: suitable facility could be sited B::ftd constructed. Aft engifleered multimedia. 
cover (Alternati1t•e 1) could be iflstalled over the completed site to reduce e*f>Osure to any 
reme:ining eontamifle.ted, Ron TRU soils. 
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For Alternative 5, soil containing TRU radionuclides at concentrations exceeding 100 
nCi/g would be excavated, treated, and disposed. Thus, potential exposure to and migration 
of TRU-wastes would be minimized. Potential exposure to other contaminants would be 
determined by other remedial alternatives implemented. At sites containing TRU and 
non-TRU wastes, the use of Alternative 5 alone may not satisfy all RAOs. 

7.4.7 Alternative 6--In Situ Soil Vapor Extraction for Volatile Organic Compounds 

Figttre 7 7 shows a schematic tiiagfftffl of a fCJ)resentative soil vapor extmction system. 
The soil ·,aper extmction system would coosist of venting wells, manifold pipi:og, condensed 
water collectors, high efficieocy particulate air (HEPA) filters, and a catalytic oxidizer. The 
condensed water may contai:o VOCs and mdionuclides, so it may hft'le to be disposed of as 
mdioactive mix:ed waste. The veoted air may contfti.n mdionuclide contft:ining dust particles, 
so HEPA filters would be i:ostalled to remove the psrticulate mdionuclides. The ·,ented 
vapors wot:tld be treated by the catalytic inci:oerator to pro¥ide at least 95 % destraetion. 
Beeftt:lse there 8:fC few sites in the U Plant Aggregate Area, the potential. use of soil vapor 
extmction in this aggregate 8:fC8 would be limited . 
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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 ~ygf 
ll\ilPM!:t!:i• tt::111.1.::::• xll I- ::1\IB[t:11111. Soil vapor extraction wotiicf reduce 
downward migration of the voe vapors through the vadose zone, and thereby minimize 
potential cross-media migration into the grmtndwater. Soil vapor extraction would reduce 
upward migration of voe through the soil column into the atmosphere, and thereby 
minimize inhalation exposures to the contaminants. In some cases the radionuclides were 
discharged to the disposal sites with voes (e.g. , hexone). Removal of the voe by 
implementing soil vapor extraction could reduce the mobility of the radionuclides , and 
thereby reduce the potential for downward migration of the radionuclides. Finally , soil 
vapor extraction would enhance partitioning of the voe off of the soil and into the vented 
air stream, resulting in the permanent removal and destruction of the voe. Alternative 6 
may be used in conjunction with other alternatives if contaminants other than voes are 
present. However, because of the limited number of U Plant sites that contain voes, the 
use of soil vapor extraction will not be extensive. 

7.5 PRELIMINARY REMEDIAL ACTION ALTERNATIVES APPLICABLE TO 
WASTE MANAGEMENT UNITS AND UNPLANNED RELEASE SITES 

The purpose of this section is to discuss which preliminary remedial action alternatives 
could be used to remediate each U Plant Aggregate Area waste management unit or 
unplanned release site. The criteria used for deciding this are as follows: 

• Installing an engineered multimedia cover with or without vertical barriers 
(Alternative 1) could be used on any site where contaminants may be leached or 
mobilized by surface water infiltration or if surface/near-surface contamination 
exists . 

• 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 
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metals, other inorganics compounds, and/of semi-volatile organic compounds~ 
B ?llmt ·· 

In situ vitrification (Alternative 4) could be used at most waste management unit 
or unplanned release sites, although vapor extraction may be needed when VOCs 
are present. Waste management units or unplanned release sites where in situ 
vitrification may not be effective include reverse wells and other sites where the 
contamination is present in a very narrow geometry. In situ vitrification is also 
not considered for surface spills. 

Excavation, treatment, and geologic disposal of TRU-containing soils (Alternative 
5) could be used only on those sites that contain TRU radionuclides. Since a 
geologic repository is likely to accept only TRU radioactive soils, the non-TRU 
radioactive soils will not be remediated using this alternative. 

In situ soil vapor extraction (Alternative 6) could be used on any waste 
management unit or unplanned release sites that contains volatile organic 
compounds. Such sites are not common in the U Plant Aggregate Area. 
Nonetheless, the 216-U-15 Trench, where hexone and/or paraffin hydrocarbons 
were disposed, is one site at which soil vapor extraction would be an effective 
remedy. 

Using these criteria, Table 7-4 was created showing possible preliminary remedial 
action alternatives that could be used to remediate each of the waste management units and 
unplanned release sites. Table 7-4 excludes sites that will be addressed by other programs. 
For example, single-shell tanks are excluded because they will be addressed by the single
shell tank program. Note that a single alternative may not be sufficient to remediate all 
contamination at a single site. For example, soil vapor extraction to remove organic 
contaminants could precede in situ vitrification. Also, different combinations of technologies 
are possible besides those presented in these preliminary alternatives. 

E'.ach 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 process, 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 
gents and the resulting reduction of contaminant leachability will need to be determined 
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1 . before in situ grouting can be performed; and appropriate treatment protocols and systems 
2 will need to be identified before soil washing can be used. Capping, soil vapor extraction, 
3 and disposal options are all proven processes but may require site-specific performance 
4 assessment (treatability) studies. 
5 
6 Focused feasibility studies (-.ml§) will be required to evaluate alternative designs for all 
7 of the alternatives evaluated, as they relate to the specific waste management unit being 
8 remediated. A site-by-site economic evaluation is also required before making a decision. 
9 This evaluation will require site-specific information obtained in LFis and II§~ focused 
10 feasibility studies. 

r 
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Figure 7-1. Development of Candidate Remedial Alternatives for U Plant Aggregate Area. 
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Figure 7-3. Alternative 2: In Situ Grouting of Soil. 
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Media 

Soils/ • 
Sediments 

Biota • 
• 

Air-' • 

) 

Table 7-1. Preliminary Remedial Action Objectives 
and General Response Actions. 

Remedial Action Objectives 

Human Health Environmental Protection 

Prevent ingestion, inhalation, or • Prevent migration of radionuclides and 
direct contact with solids containing haz.ardous constituents that would result 
radioactive and/or haz.ardous in groundwater, surface water, air, or 
constituents xresent at concentrations biota contamination with constituents at 
above MTC and DOE standards for concentrations exceeding ARARs. 
industrial sites (or subsequent risk-
based standards). • Remediate soils containing TRU 

contamination above 100 nCi/g in 
accordance with 40 CFR 191 
requirements. 

• Prevent leaching of contaminants from 
the soil into the groundwater that 
would cause groundwater 
concentrations to exceed MTCA and 
DOE standards at the compliance point 
location. 

Prevent bio uptake by plants. • Prevent bio-uptake of radioactive 
contaminants. 

Prevent disturbance of engineered 
barriers by biota. 

Prevent inhalation of contaminated • Prevent adverse environmental impacts 
airborne particulates and/or volatile on local biota. 
emissions exceeding MTCA and DOE 

Prevent accidental release from limits from soils/sediments. • 
collapse of containment structures. 

General Response Actions 

• No Action 

• Institutional Controls/Monitoring 

• Containment 

• Excavation 

• Treatment 

• Disposal 

• In Situ Treatment 

• No Action 

• Institutional Controls/Monitoring 

• Excavation 

• Treatment 

• Disposal 

• Containment 

• In Situ Treatment 

a1 No General Response Actions are required for the air because soil remediation will eliminate the air contamination source. 
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Table 7-2. Preliminary Remedial Action Technologies. Page 1 of 3 

General Response 
Media Action Technology Type Process Option Contaminants Treated 

Soil No Action No Action No Action NA 

Institutional Controls Land Use Restrictions Deed Restrictions NA 

Access Controls Signs/Fences NA 

Entry Control NA 

Monitoring Monitoring NA 

Containment Capping Multimedia I,M,R,O 

Vertical Barriers Slurry Walls I,M,R,O 

Grout Curtains I,M,R,O ti 
0 

-..J Cryogenic Walls l,M,R,O St t!! 
t-3 ~~ I 

Dust & Vapor Membranes/Sealants/ I,M,R,O N I 
p.i 

to '° Suppression Wind Breaks/Wetting ...... 
I 

Agents 
VI 
N 

Excavation Excavation Standard Construction I,M,R,O 
Equipment 

Treatment Thermal Treatment Vitrification I,M,R,O 

Incineration 0 

Thermal Desorption 0 

Calcination I,M,R,O 

Chemical Treatment Chemical Reduction M 
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Table 7-2. Preliminary Remedial Action Technologies. Page 2 of 3 

General Response 
Media Action Technology Type Process Option Contaminants Treated 

Hydrolysis 1,0 
Chemical Dechlorination 

0 

Physical Treatment Soil Washing I,M,R,O 

Solvent Extraction 0 

Physical Separation I,M,R,O 

Fixation/Solidification/ I,M,R,O 
Stabilization 

Containerization l,M,R,O t1 
0 

-..J Biological Treatment Aerobic 0 t1 tr1 
""1 ---.., 
~~ I 

Anaerobic 0 N I 
CT to \0 

1--' 

Disposal Landfill Disposal Onsi te Landfill I,M,R,O I 
VI 

Offsite RCRA Landfill I,M,O 
N 

Geologic Repository Geologic Repository T (l,M,O, non-TRU radio-
nuclides if mixed with T) 

In Situ Treatment Thermal Treatment Vitrification l,M,R,O 

Thermal Desorption 0 

Chemical Treatment Reduction M,O 

Physical Treatment Soil Flushing I,M,R,O 

Vapor Extraction 0 
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Table 7-2. Preliminary Remedial Action Technologies. 

Media 

Biota 

General Response 
Action 

No Action 

Institutional Controls 

Excavation 

Disposal 

Containment 

Technology Type 

Biological Treatment 

No Action 

Land Use Restrictions 

Access Controls 

Monitoring 

Excavation 

Landfill Disposal 

Capping 

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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Process Option 

Grouting 

Fixation/Solidification/ 
Stabilization 

Aerobic 

Anaerobic 

No Action 

Deed Restrictions 

Signs/Fences 

Entry Control 

Monitoring 
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Table 7-3. Screening of Process Options. Page 1 of 11 

Technology Relative 
Type Process Option Description Effectiveness Implementability Cost Conclusions 

SOIL TECBNOWGIES: 

No Action No Action Do nothing to cleanup the Not effective in reducing Easily implemented, but Low Retained as a 
contamination or reduce the contamination or might not be acceptable "baseline" case . 
the exposure pathways. exposure pathways. to regulatory agencies , 

local governments, and 
the public. 

Land Use Deed Restrictions Identify contaminated areas Depends on continued Administrative decision Low Retained to be used 
Restrictions and prohibit certain land implementation. Does is easily implemented. in conjunction with 

uses such as farming. not reduce other process options. 
contamination. 

Access Signs/Fences Install a fence and signs Effective if the fence and Easily implemented. Low Retained to be used 0 
Controls around areas of soil signs are maintained. Restrictions on future in conjunction with 0 

contamination. land use. other process options. 0~ 
--...l ;~ ..., 

I Entry Control Install a guard/monitoring Very effective in keeping Equipment and Low Retained to be used w I 

~ to '° system to prevent people people out of the personnel easily in conjunction with ..... 
I 

from becoming exposed. contaminated areas. implemented and readily other process options. VI 
N 

available. 

Monitoring Monitoring Analyze soil and soil gas Does not reduce the Easily implemented. Low Retained to be used 
samples for contaminants contamination, but is Standard technology. in conjunction with 
and scan with radiation very effective in tracking other process options. 
detectors. the contaminant levels. 

Capping Multimedia Fine soils over synthetic Effective on all types of Easily implemented. Medium Retained because of 
membrane or other layers contaminants, not likely Restrictions on future potential effectiveness 
and covered with soil ; to crack. Likely to hold land use will be and implementability. 
applied over contaminated up over time. necessary. 
areas. 
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Table 7-3. Screening of Process Options. Page 2 of 11 

Technology Relative 
Type Process Option Description Effectiveness Implementability Cost Conclusions 

Vertical Slurry Walls Trench around areas of Effective in blocking Commonly used practice Medium Retained for shallow 
Barriers contamination is filled with lateral movement of all and easily implemented contamination. 

a soil (or cement) types of soil with standard earth 
bentonite slurry. contamination. May not moving equipment. 

be effective for deep May not be possible for 
contamination. deep contamination. 

Grout Curtains Pressure injection of grout Effective in blocking Commonly used practice Medium Retained because of 
in a regular pattern of lateral movement of all and easily potential effectiveness 
drilled holes. types of soil implementable, but and implementability. 

contamination. depends on soil type. 
May be difficult to 
ensure continuous wall. tj 

Cryogenic Walls Circulate refrigerant in Effective in blocking Specialized engineering Medium Rejected because it is 
0 

tj t!2 
-i pipes surrounding the lateral movement of all design required. difficult to >; :,;; t--J s:,) 

I contaminated site to create types of soil Requires ongoing implement. ::+>r" 
VJ I 

o' a frozen curtain with the contamination. freezing. tc '° ...... 
pore water. I 

Lil 
N 

Dust and Membranes/ Using membranes, Effective in blocking the Commonly used practice Low Retained because of 
Vapor Sealants/Wind sealants, wind breaks, or airborne pathways of all and very easy to potential effectiveness 
Suppression Breaks/Wetting wetting agents on top of the soil contaminants, implement, but land and implementability. 

Agents the contaminated soil to but may require regular restrictions will be 
keep the contaminants upkeep. necessary. 
from becoming airborne. 

Excavation Standard Moving soil around the Effective in moving and Equipment and workers Low Retained because of 
Excavating site and loading soil onto transporting soil to are readily available. potential effectiveness 
Equipment process system equipment. vehicles for and implementability. 

transportation , and for 
grading the surface. 
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Table 7-3. Screening of Process Options. Page 3 of 11 

Technology Relative 
Type Process Option Description Effectiveness Implementability Cost Conclusions 

Thermal Above-ground Convert soil to glassy Effective in destroying Commercial units are High Retained because of 
Treatment Vitrification materials by application of organics and available. Laboratory potential ability to 

electric current. immobilizing the testing required to immobilize 
inorganics and determine additives, radionuclides and 
radionuclides. Off-gas operating conditions, destroy organics. 
treatment for volatiles and off gas treatment. 
and gaseous Must pre-treat soil to 
radionuclides may be reduce size of large 
required. materials. 

Incineration Destroy organics by Effectively destroys the Technology is well High Rejected because of 
combustion in a fluidized organic soil developed. Mobile units potential air 
bed, kiln, etc. contaminants. Some are currently available emissions, wastewater ti 

heavy metals will for relatively small soil generation, and low 0 
...J 

volatilize. Radionuclides quantities. Off-site concentration of ot!! 
~ will not be treated. treatment is available. organic compounds in ~ ~ 
I ::::,t""" 

v,) Air emissions and soil. I 
(") t:c \0 

wastewater generation ...... 
I 

should be addressed. VI 
N 

Thermal Organic volatilization at Effectively destroys the Successfully Medium Retained because of 
Desorption 150 to 400°C (300 to organic soil demonstrated on a pilot- potential effectiveness 

800°F) by heating contaminants. Heavy scale level. Full-scale and implementability. 
contaminated soil followed metals less likely to remediation yet to be 
by off gas treatment. volatilize than in high demonstrated. Pilot 

temperature treatments. testing essential. 
Radionuclides will not be 
treated. 
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Table 7-3. Screening of Process Options. Page 4 of 11 

Technology Relative 
Type Process Option Description Effectiveness Implementability Cost Conclusions 

Calcination High temperature Effective in the Commercially available. High Rejected because of 
decomposition of solids decomposition of Most often used for limited effectiveness 
into separate solid and inorganics such as concentration and on non-liquid or 
gaseous components hydroxides, carbonates, volume reduction of aqueous wastes. 
without air contact. nitrates, sulfates, and liquid or aqueous waste. 

sulfites. · Removes Off-gas treatment is 
organic components but required. 
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 Medium Rejected because of 
ti Treatment Reduction agent to convert treating heavy metal soil treating soils. limited applicability 0 

contaminants to a more contaminants. Competing reactions and implementation ~ Q! -..J stable or less toxic form. Radioactivity will not be may reduce efficiency. problems. ~ ~~ I reduced. w I 
0. to '° Hydrolysis Acid- or base-catalyst Very effective on Common industrial Medium Rejected because of 

1--' 
I 

UI 
reaction in water to break compounds generally process. Use for limited effectiveness N 

down contaminants to less classified as reactive. treatment of soils not and unproven on 
toxic components. Limited effectiveness on well demonstrated. soils. 

stable compounds. 
Radioactivity will not be 
reduced. 

Chemical Detoxify chlorinated Not commonly used on Difficult to implement. High Rejected because of 
Dechlorination organic chemicals by the chlorinated Requires soil washing or limited effectiveness 

reaction with organic compounds that have solvent extraction before and difficult 
reagents. been identified at use. implementation. 

Z Plant. 
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Technology Relative 
Type Process Option Description Effectiveness Implementability Cost Conclusions 

Physical Soil Washing Leaching of waste Effectiveness is Treat.ability tests are Medium Retained because of 
Treatment constituents from contaminant specific. necessary. Well potential effectiveness 

contaminated soil using a Effective with sandy soil developed technology and implementability. 
washing solution. may work with only low- and commercially 

level radiation available. Requires 
contaminated soil. May treatment of recycled 
not work with humus water. 
soil. Generally more 
effective on contaminants 
that partition to the fine 
soil fraction. 
Radioactivity will not be 
reduced. d 

0 
--...) 

Solvent Extraction Contacting a solvent with The selected solvent is Laboratory testing Medium Rejected because the d tT1 
"'1 ---

~ contaminated soils to often just as hazardous necessary to determine solvent may lead to ~~ I 
w preferentially dissolve the as the contaminants appropriate solvent and further I 
0 td \0 

contaminants into the presented in the waste. operating conditions. contamination. ..... 
I 

solvent. May lead to further Not fully demonstrated VI 
N 

contamination. for hazardous waste 
Radioactivity will not be 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 potential effectiveness 

all contaminants that combined with another and implementability. 
partition to a specific technology. Equipment 
soil size fraction . is readily available. 
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Table 7-3. Screening of Process Options. Page 6 of 11 

Technology Relative 
Type Process Option Description Effectiveness Implementability Cost Conclusions 

Fixation/ Form low permeability Effective in reducing Stabilization has been Medium Retained because of 
Solidification/ solid matrix by mixing soil inorganic and implemented for site potential effectiveness 
Stabilization with cement, asphalt, or radionuclide soil remediations. and implementability. 

polymeric materials. contaminant mobility. Treatability studies are 
Effectiveness for organic needed. Volume of 
stabilization is highly waste is increased. 
dependent on the binding 
agent. 

Containerization Enclosing a volume of Effective for difficult to May be implemented for Low Retained because of 
waste within an inert jacket stabilize, extremely low concentration waste. potential effectiveness 
or container. hazardous, or reactive Disposal or safe storage and implementability. 

waste. Reduces the of containers required. t; 
mobility of Regulatory constraints 0 
radionuclides. may prevent disposal of ~ t!! --.l 

.-J containers of certain ~ ~ 
I 

waste types. ;:p t;"' uJ ...., tc \0 ,___ 
Biological Aerobic Microbial degradation in Effectiveness is very Various options are Medium Rejected because of I 

Vl 
Treatment an oxygen-rich contaminant- and commercially available limited applicability N 

environment. concentration-specific. to produce contaminant and difficult 
Treatment has been degradation. implementation. 
demonstrated on a Treatability tests are 
variety of organic required to determine 
compounds. Not site-specific conditions. 
effective on inorganics 
or radionuclides. 
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Table 7-3. Screening of Process Options. Page 7 of 11 

Technology Relative 
Type Process Option Description Effectiveness Implementability Cost Conclusions 

Anaerobic Microbial degradation in Effectiveness is very Various options are Medium Rejected because of 
an oxygen deficient contaminant and commercially available limited applicability 
environment. concentration specific. to produce contaminant and difficult 

Treatment has been degradation. implementation. 
demonstrated on a Treatability tests are 
variety of organic required to determine 
compounds. Not site-specific conditions. 
effective on inorganics 
or radionuclides. 

Disposal Landfill Disposal Place contaminated soil in Does not reduce the soil Easily implemented if Medium Retained because of 
an existing onsite landfill. contamination but moves sufficient storage is potential effectiveness 

all of the contamination available in an on-site and implementability. t:J 
to a more secure place. landfill area. 0 

-l Geologic Put the contaminated or Does not reduce the soil Not easy to implement High Retained because of 
0~ 

~ g, ~ I Repository pretreated soil in a safe contamination, but is a because of limited site effectiveness on TRU w I 
(JQ geologic repository. very effective and long- availability, and permits wastes. t,:; '° ...... 

term way of storing for transporting I 
Vl 

radionuclides. Probably radioactive wastes are N 

unnecessary for hard to get. Requires 
nonradioactive waste. pretreatment of 

contaminated soils. 

In Situ Vitrification Electrodes are inserted into Effective in immobilizing Potentially High Retained because of 
Thermal the soil and a carbon/ glass radionuclides and most implementable. potential ability to 
Treatment frit is placed between the inorganics. Effectively Implementability immobilize 

electrodes to act as a destroys some organics depends on site radionuclides and 
starter path for initial melt through pyrolysis. Some configuration, e.g., destroy organics. 
to take place. volatilization of organics lateral and vertical 

and inorganics may extent of contamination. 
occur. Treatability studies 

required. 
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Table 7-3. Screening of Process Options. Page 8 of 11 

Technology Relative 
Type Process Option Description Effectiveness Implementability Cost Conclusions 

Thermal Soil is heated in situ by Effective for removal of Implementable for Medium Rejected because of 
Desorption radio-frequency electrodes volatile and semi-volatile shallow organics limited applicability . 

or other means of heating organics from soil. contamination. Not 
to temperatures in the 80 Ineffective for most implementable for 
to 400°C (200 to 750°F) inorganics and radionuclides and 
range thereby causing radionuclides. inorganics. Emission 
desorption of volatile and Contaminants are treatment and treatability 
semi-volatile organics from transferred from soil to studies required. 
the soil. alf. 

In Situ Chemical Reducing agent is added to Effective for certain Difficult to implement in Low Rejected because of 
Chemical Reduction the soil to change inorganics, e.g., situ because of limited applicability 
Treatment oxidation state of target chromium. Ineffective distribution requirements and implementation t:J 

contaminant. for organics. Limited for reducing agent. problems. 0 
-l 

applicability . t:J ~ .., 
Solutions are injected Potentially effective for Difficult to implement. Medium Rejected because of ~~ I In Situ Soil Flushing w I 

::r Physical through injection system to all contaminants. Not implementable for implementation td \0 ..... 
Treatment flush and extract Effectiveness depends on complex solvents of problem. I 

lJl 
contaminants. chemical additives and contaminants. Flushing N 

hydrology. Flushing solution difficult to 
solutions posing recover. Chemical 
environmental threat additives likely to pose 
likely to be needed. environmental threat. 
Difficult recovery of 
flushing solution. 

Vapor Extraction Vacuum is applied by use Effective for volatile Easily implementable Medium Retained for potential 
of wells inducing a organics. Ineffective for for proper site application to volatile 
pressure gradient that inorganics semi-volatile conditions. Requires organics. 
causes volatiles to flow organics, and emission treatment for 
through air spaces between radionuclides. Emission organics and capture 
soil particles to the treatment required. system for radionuclides 
extraction wells . and volatilized metals. 
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Table 7-3. Screening of Process Options. Page 9 of 11 

Technology Relative 
Type Process Option Description Effectiveness Implementability Cost Conclusions 

Grouting Involves drilling and Effective in limiting Implementable as barrier Medium Retained because of 
injection of grout to form migration of leachate, and for filling voids. ability to limit 
barrier or injection to fill but difficult to maintain Implementability contaminant 
voids. barrier integrity. depends on site migration and 

Potentially effective in conditions. potential use for 
filling voids. filling void spaces. 

Fixation/ Solidification agent is Effective for inorganics Implementable. Medium Retained because of 
Solidification/ applied to soil by mixing and radionuclides. Treatability studies potential effectiveness 
Stabilization in place. Potentially effective for required to select proper and implementability. 

organics. Effectiveness additives. Thorough 
depends on site characterization of 
conditions and additives subsurface conditions tj 
used . and continuous 0 

monitoring required. t; tT1 
-....) '"1 -
t-3 

In Situ Aerobic Microbial growth utilizing Effective for most Difficult to implement. Low Rejected because of ~~ I 
I.>) I -· Biological organic contaminants as organics at proper Treatability studies and limited applicability to \0 

I-" 

Treatment substrate is enhanced by conditions. Ineffective thorough subsurface and difficult I 
V\ 

injection of or spraying for inorganics and characterization implementation. N 

with oxygen source and radionuclides. required. 
nutrients. 

Anaerobic Microbial growth utilizing Effective for volatile and Difficult to implement. Low Rejected because of 
organic contaminants as complex organics. Not Anoxic ground limited applicability 
substrate is enhanced by effective for inorganics conditions required. and difficult 
addition of nutrients. and radionuclides. Treatability studies and implementation. 

thorough subsurface 
characterization 
necessary. 
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Table 7-3. Screening of Process Options. Page 10 of 11 

Technology Relative 
Type Process Option Description Effectiveness Implementability Cost Conclusions 

BIOTA TECHNOWGIES: 

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 contamination or might not be acceptable "baseline"case. 
the exposure pathways. exposure pathways. to regulatory agencies, 

local governments, and 
the public. 

Land Use Deed Restrictions Identify contaminated areas Effective if Administrative decision Low Retained to be used 
Restrictions and prohibit certain land implementation is is easily implemented. in conjunction with 

uses such as agriculture. continued. Does not other process options. 
reduce contamination. 

Access Signs/Fences Install a fence and signs Effective if fencing is Easily implemented. Low Retained to be used 0 
Controls around areas of maintained. Restrictions on future in conjunction with 0 

contamination to keep land use. other process options. 0 tI1 
-..J 

people out and the biota >-; -----3 ~~ I 
in. ~ I 

t:d \0 ...... 
Entry Control Install a guard/monitoring Very effective in keeping Equipment and Low Retained to be used I 

VI 
system to eliminate people people out of the personnel are easily in conjunction with N 

from coming in contact contaminated areas. implemented and readily other process options. 
with the contamination. available. 

Monitoring Monitoring Take biota samples and Does not reduce the Easily implemented. Low Retained to be used 
test them for contaminants. contamination, but is Standard Technology. in conjunction with 

very effective tracking other process options. 
the contaminant levels. 

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 potential effectiveness 
and covered with soil; not likely to crack. land use will also be and implementability. 
applied over contaminated Likely to hold up over necessary. 
areas. time. 
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Standard 
Excavating 
Equipment 

Landfill Disposal 

WHC(UPLANT-4)/8-3-92/02542A 

} ) ) 

Table 7-3. Screening of Process Options. 

Description 

Remove affected biota and 
load it onto process system 
equipment. 

Place contaminated biota in 
an existing landfill. 

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. 
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Relative 
Cost Conclusions 

Low Retained because of 
potential effectiveness 
and implementability. 

Medium 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. 

Alt. l 
Engineered Alt. 5 
Multimedia Excavation, 

Cover With or Alt. 2 Alt. 3 Alt. 4 Above-Ground 
Without In Situ Excavation, Soil In Situ Treatment, and 

Waste Management Unit or Vertical Grouting or Treatment, and Vitrification Geologic Disp. 
Unplanned Release Barriers Stabilization Disposal of Soil ofTRU Soil 

,., ' ' .· •, 
Tanks and Vaults ., •, :' ,• 

241-U-361 Settling Tank • • • • 

,. Cribs and Drains 
,· .. ,.,. 

216-S-21 Crib • • • • • 

216-U-l and 216-U-2 Cribs • • • • • 

216-U-8 Crib • • • • • 
216-U-12 Crib • • • • • 

216-U-16 Crib • • • • • 
216-U-17 Crib • • • • • 

216-Z-20 Crib • • • • • 
216-S-4 French Drain • • • • • 
216-U-3 French Drain • • • • • 
216-U-4A French Drain • • • • • 
216-U-4B French Drain • • • • • 
216-U-7 French Drain • • • • • 
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Table 7-4. Preliminary Remedial Action Alternatives Applicable to Waste Management Units 
and Unplanned Release Sites. 

Alt. I 
Engineered Alt. 5 
Multimedia Excavation, 

Cover With or Alt.2 Alt. 3 Alt. 4 Above-Ground 
Without In Situ Excavation, Soil In Situ Treatment, and 

Waste Management Unit or Vertical Grouting or Treatment, and Vitrification Geologic Disp. 
Unplanned Release Barriers Stabilization Di sposal of Soil ofTRU Soil 

Reverse Wells 

216-U-4 Reverse Well • • 
. ··• / •··· 

Ponds, Ditches, and Trenches . •·./ 

216-U-IO Pond • • • • • 
216-U-14 Ditch • • • • • 
216-Z-ID Ditch • • • • • 

216-Z-1 I Ditch • • • • • 
216-Z-19 Ditch • • • • • 
216-U-S Trench • • • • • 
216-U-6 Trench • • • • • 

216-U-l I Trench • • • • • 

216-U-13 Trench • • • • • 

216-U-15 Trench • • • • • 

Septic Tanks and Associated Drain Fields 

2607-W-5 Septic Tank/Drain Field • • • 
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Table 7-4. Preliminary Remedial Action Alternatives Applicable to Waste Management Units 
and Unplanned Release Sites. 

Alt. l 
Engineered Alt. 5 
Multimedia Excavation, 

Cover With or Alt. 2 Alt. 3 Alt. 4 Above-Ground 
Without In Situ Excavation, So il In Situ Treatment, and 

Waste Management Unit or Vertical Grouting or Treatment , and Vitrification Geologic Disp. 
Unplanned Release Barriers Stabilization Disposal of Soil ofTRU Soil 

2607-W-7 Septic Taruc/Drain Field • • • 
2607-W-9 Septic Taruc/Drain Field • • • 

., -:•: : 

Basins 

207-U Retention Basin • • • • 

Burial Sites 

Burial Ground/Burning Pit • • • 

Construction Surface Laydown Area • • 

Unplanned Releases 

UN-200-W-6 • • • 

UN-200-W-19 • • • 

UN-200-W-33 • • • 
UN-200-W-39 • • • 
UN-200-W-46 

UN-200-W-48 • 

UN-200-W-55 • • • 
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Table 7-4. Preliminary Remedial Action Alternatives Applicable to Waste Management Units 
and Unplanned Release Sites. 

Alt. l 
Engineered Alt. 5 
Multimedia Excavation, 

Cover With or Alt . 2 Alt. 3 Alt. 4 Above-Ground 
Without In Situ Excavation, Soi l In Situ Treatment, and 

Waste Management Unit or Vertical Grouting or Treatment, and Vitrification Geologic Disp. 
Unplanned Release Barriers Stabilization Disposal of Soil ofTRU Soi l 

UN-200-W-60 • • • 

UN-200-W-68 • • • 
UN-200-W-78 • • • 
UN-200-W-86 • 
UN-200-W-101 • • • 
UN-200-W-l 17 • • • 
UN-200-W-l 18 • • • 
UN-200-E-16 l • • • 
Uranium Contamination Leak • • • • 

Paint Waste Spill • • 
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1 8.0 DATA QUALITY OBJECTIVES 
2 
3 
4 As described in Section 1.2.2, this aggregate area management study (AAMS) process, 
5 as part of the Hanford $.i.l~!iiPasifPractice hwestigatien Strategy (lffl:f.J~ThompsoR 1991 
6 !iifi), is designed to focus the .. remedial investigation (Rl)/feasibiliiy' 'study (FS) process 
7 toward comprehensive cleanup or closure of all contaminated areas at the earliest possible 
8 date and in the most effective manner. The fundamental principle of the Hanford $.i.l~}Pastf, 
9 Practice ln 1,iestigatien Strategy is a "bias for action" which emphasizes the maximum .. use of 

10 existing data to expedite the RI/FS process as well as allow decisions about work that can be 
11 done at the site early in the process, such as expedited response actions (ERAs) , interim 
12 remedial measures (IRMs), limited field investigations (LFls), and focused feasibility studies 
13 (FFS) . The data have already been described in previous sections (2.0, 3.0, and 4.0) . 
~ Remediation alternatives are described in Section 7.0. However, data, whether existing or 

l-5 newly acquired, can only be used for these purposes if it meets the requirements of data 
16 quality as defined by the data quality objective (DQO) process developed by the U.S . 

· f 7 Environmental Protection Agency (EPA) for use at Comprehensive Environmental Response, 
,..18 Compensation, and Liability Act (CERCLA) sites (EPA 1987). This section implements the 
19 DQO process for this , the scoping phase in the U Plant Aggregate Area. 

~20 

23 
24 
25 

-26 
'l/1 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

In the guidance document for DQO development (EPA 1987), the process is described 
as involving three stages which have been used in the organization of the following sections: 

• Stage 1--Identify decision types (Section 8.1) 

• Stage 2--Identify data uses and needs (Section 8.2) 

• Stage 3--Design a data collection program (Section 8.3) . 

Stage 1 of the DQO process is undertaken to identify: 

• The decision makers (thus data users) relying on the data to be developed 
(Section 8. 1.1 };-

• The data available to make these decisions (Section 8.1.2};-

• The quality of these available data (Section 8.1. 3};-
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• The conceptual model into which these data must be incorporated (Section 8. 1.4}; 
ftftd 

• 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 U Plant AAMS. 

8.1.1 Data Users 

The data users for the U Plant AAMS and subsequent investigations such as LFis , 

RI/FSs, .. ~~···-1::11,niB21::::~mtt:::1mn• :::11:::(ltDli:£iillil lP¥#:fflginm 
(RFls)/-~y;::m~iliii§fflll (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), the EPA, and Department of 
Energy (DOE), . 

Nominally these responsibilities are assigned to the heads of these agencies (the 
Secretary of Energy for DOE, the Administrator of EPA, and the Director of 
Ecology) , although the political process requires that more local policy-makers 
(such as the Regional Administrator of EPA and the head of the U .S. Department 
of Energy, Richland Operations Office (DOFJRL) and, to a great extent, 
technical and policy-assessment staff of these agencies will have a major say in 
the decisions to be evolved through this process. 

• Unit managers of Westinghouse Hanfofd Comf)any (Westinghouse Hanforc:IJ and 
potentially other Hanford Site contractors who will be tasked with implementing 
remedial activities at the U 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, 
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1 Affected Indian tribes, 
2 
3 Special interest groups;-ftfl(l 
4 
5 The general public. 
6 
7 These groups will be involved in the decision process through the implementation 
8 of the Community Relations Plan (CRP) (Ecology et al . 1989), and will apply 
9 their concerns through the "primary" data users, the signatories of the Tri-Party 

10 Agreement. 
11 
12 The needs of these users will have a pivotal role in issues of data quality. Some of this 

, 13 influence is already imposed by the guidance of the Tri-Party Agreement. 
· 14 

15 
16 8.1.2 Available Information 
17 

,. 18 The Hanford R~(~ i!Pasr,1Practite hwestigationStrategy specifies a "bias for action" which 
19 intends to make the maximal use of existing data on an initial basis for decisions about 
"n remediation. This emphasis can only be implemented if the existing data are adequate for the 

purpose. 

23 
• 14 

25 
6 
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Available data for the U Plant Aggregate Area are presented in Sections 2.0, 3.0, and 
4.0 and in topical reports prepared for this study. As described in Section 1.2.2, these data 
should address several issues: 

• Issue 1: Facility and process descriptions and operational histories for waste 
sources (Sections 2.2, 2.3, and 2.4) 

• Issue 2: Waste disposal records defining dates of disposal, waste types and waste 
quantities (Section 2.4) 

• Issue 3: Sampling events of waste effluents and affected media (Section 4.1) 

• Issue 4: Site conditions including the site physiography, topography, geology, 
hydrology, meteorology, ecology, demography, and archaeology (Section 3.0) 

• Issue 5: Environmental monitoring data for affected media including air, surface 
water, sediment, soil , groundwater and biota (Section 4.1 , except that 
groundwater data is presented in the separate 200 West Groundwater i.gg;~gl 
m ::~1nit1m~ni::;1p~y::::R~p2,rf. AA Ms! ). · ···· ······· 
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A major requirement for adequate characterization of many of these issues is 
identification of chemical and radiological constituents associated with the sites, with a view 

il~ii11it;imiiilii1:~,i~ii1iit~~:ii!llillillillill:11~1,~~~~~!~!::::igti, 
found to be a limited amount of data in this regard. The data reported for the various waste 
management units in the u Plant Aggregate Area \(§l\\§;lf4in::1 :; 1 :in~:t tti1?!ii I! t il i~I:11:t iaq 
if~), have been found to describe: 

• Surface radiological surveys--undifferentiated radiation levels, without 
identification of radionuclides present, presented in terms of extent of radiation 

and maximal levels (Issue 5). ]ffl~i tt!§i§msru eim m iiJJffffl~ly l£\1ins4tlli 

l• }lllll• 1111111iliill 
• External radiation monitoring--similar to the surface radiological surveys but 

provide even less information because with a fixed-point thermoluminescent 
dosimeter (TLD) no spatial distribution is provided. In addition, data are also 
available for some TLDs placed at points not associated with specific waste 

management units. ;::: wn~ :w8gfq~'.@ ruij§Jgg :n§f :rJift~t#:nt~r~:t~21§n!9M9i/ipg,s!l*i 
• Waste, soil, or sediment sampling--these include waste sampling in single-shell 

tanks (in the 241-U Tank Farm), sediment sampling in basins, ponds, and ditches 
(207-U Retention Basin, 216-U-10 Pond, 216-U-11 Trench , 216-U-14, -Z-lD, 
-Z-11, and -Z-19 Ditches, and four unplanned releases associated with overflows 
from the 216-U-10 Pond: UPR-200-W-104, -105, -106, and -107). There is one 
unplanned release (UPR-200-W-161, of unknown origin) which has soil sampling 
and analysis for radionuclides (Issue 5). 

There is also a set of data of soil sampling and analysis that was conducted for 
several years on a grid pattern, so cannot be assigned to a particular waste 
management unit. These data would indicate impacts of historical operations at 
the Hanford Site, and in the vicinity of the grid points , but the impacts cannot be 
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ascribed to a particular unit and so do not assist in decision making on a unit-by-

unit basis ll~li• i iltli• lil iliillffll]ilill~nliliillliliri:!ixil£ 
Biota sampling--only in the 207-U Retention Basin. These data could assist 
assessment of bio-uptake and bio-transfer pathways from this unit (Issue 5). 

There are also analytical data for grid-point samples of vegetation which again 
cannot be assigned to a specific waste management unit iifimiif ~ Yillltl lffilttt!ffi2ll~nliliiffiliili1i::Ji!iliitxili• PI- ·························•··························· 

Borehole geophysics--these data, for a number of units which discharged to the 
soil column (cribs, french drains, and the 216-U-14 Ditch) 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 U 
Plant Aggregate Area is included in the Data Package Topical Report prepared 

iiiiiiia••••=~i mYl!i!BIIMfitffiii!miU!!l!im:siffililPW:t!\M:!Iii,wliI\'!IJ{qr\imiiUmi&I 
12:~mmmtni~ 
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 U Plant Aggregate 
Area, the RLS depends on gamma rays and so cannot detect some species of 
radionuclides. However, unlike the gross gamma surveys, the RLS is designed to 
identify individual radionuclide species through their characteristic gamma ray 
photon energy levels. It should thus be able to differentiate naturally-occurring 
radionuclides from those resulting from releases. It will also (like gross gamma 
logging) determine the vertical extent of the presence of the radionuclides. It will 
be conducted in about ten wells located in the U Plant Aggregate Area and will 
be available with completion of the AAMS process. 

,a• •••--! 
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?IIII mJIIW:illilii!lllI- :::1:::11:J;fti::mil:11:• :ItllwliiiiiYij) 

i)!lt1ll~\ll __ ,()]I 

• :1III
1J- &ii!! 
·~--,-~~ mffi9fflixi :s~~ :: iitii1imi :~ feiinmi:mmimm2: ittmmt§r: mmi>J 

1~11 :ffi PlxiB::mi:l llim l ~l i i ~ ···•······················································ ··········································································· 

In addition to these data, there are also data regarding site conditions (Issue ~4) which 
do not directly relate to the presence of environmental releases but which will assist' in the 
assessment of itsffilr potential migration if present. These data are generally summarized in 
the Topical Report:s°prepared for this AAMS. Those include the following: 

• U Plant Geologic and Geophysics Data Package for the 200 AAMS (Chamness et 
al. 1991), contains tables of wells in which borehole geophysics have been 
conducted, the types and dates of the tests, and a reference to indicate the 
physical location of the logs. The package also includes a list of the data 
available from the drilling of each well located in the U Plant Aggregate Area, 
such as the logs available (driller's or geologist's; indication of their physical 
location; grain size, carbonate, moisture, and chemical/radiological analyses; lists 
of depths, dates, elevation, and coordinates for all wells ; and copies of the boring 
logs and well completion (as-built) summaries for a selection of wells in the U 
Plant Aggregate Area. 
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• Geologic Setting of the 200 West Area: An Upda.te (Lindsey et al. 1991) includes 
descriptions of regional stratigraphy, structural geology, and local (200 West 
Area) stratigraphy, with revised structure and isopach maps of the various 
unconsolidated strata found beneath the 200 West Area. 

Another class of data which was gathered in the general area of the 200 West Area, 
and thus potentially appropriate to the U Plant Aggregate Area, is the result of a!~ pf 
studies which were performed for the Basalt Waste Isolation Project (BWIP}, (DOE~ 
1988ij), in the attempt to site a high-level radioactive waste geologic repository in the basalt 
beneath and in the vicinity of the Hanford Site. The proposed Reference Repository Site 
included the 200 West Area and some distance beyond it, mainly to the west. For this siting 
project, a number of geologic techniques were used, and some of the data generated by the 
drilling program has been used for the stratigraphic interpretation presented in Section 3. 4 
(all the wells denoted with an alias "BH-.. " were drilled for the BWIP project) and a number 
of the figures used in this and other sections of Section 3.0. The program also included a 
number of geophysical studies, using the following techniques: 

• Gravity 

• Magnetics 

• Seismic reflection 

• Seismic refraction 
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These data, as presented in Section 1.3.2.2.3 of DOE-RI; (1988b), were reviewed for 
their relevance to the present U Plant (source area) Aggregate Area Management Study. The 
limitations of these studies include the following aspects: 

• Most of the studies covered a regional scale with lines or coverages that may 
have crossed the U Plant Aggregate Area ( or even the 200 West Area) only in 
passing. Some of the surveys (e.g., the grid of gravity stations) specifically 
avoided the 200 West Area ("due to restricted access"). 

• Many of the techniques are more sensitive to the basalt than to the suprabasalt 
sediments of specific interest in the AAMS program, and even less sensitive to 
the features which are closer to the surface, as is applicable to the source area 
AAMS . Basalt is by nature much denser than the unconsolidated sediments (and 
thus also has a characteristic seismic signature) and has more consistent magnetic 
properties. In addition, the analysis of the data emphasized the basalt features 
which were apparent in the data. All this is appropriate to a srudy of the basalt , 
but does not make the studies applicable to the present study. 

• Even when features potentially due to shallow sediments are identified, they are 
interpreted either very generally (e.g. , "erosional features in the Hanford and (or) 
Ringold Formations") or as complications (e.g., "shallow sediment velocity 
variations causing stacking velocity correction errors") . There are only a very 
few features (and none in the U Plant Aggregate Area) which are interpreted as 
descriptive of the structure of the suprabasalt sediments. 

• Lastly , some of the anomalies which are interpreted in terms of a sedimentary 
stratigraphic cause (e.g. , "erosion of Middle Ringold") do not bear up under the 
more detailed stratigraphic interpretation carried out under the Topical Reports 
for the AAMS (Lindsey et al. 1991 , Chamness et al. 1991) . 

However, these data will be reviewed in more detail for the purposes of the 200 West 
Groundwater AAMS , since deeper features (including in the basalt) are of more concern for 
that study. 
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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--the reproducibility of the data 

• Accuracy--the lack of a bias in the data. 

• 

Much of the existing data are of limited precision and accuracy due to the 
analytical methods which have been used historically. The gross gamma borehole 
geophysical logging in particular is limited by methodological problems although 
reproducibility has been generally observed in the data. Conditions that have 
contributed to lack of precision and/or accuracy include: improvements in 
analytical instrumentation and methodology making older data incompatible; 
effects of background levels (particularly regarding radioactivity and inorganics) ; 
and lack of quality control on data acquisition. 

The limitations in precision and accuracy in existing data are mainly due to the 
progress of analytical methodologies and quality assurance (QA) procedures since 
the time they were collected. The Hanford '$ffj)Pasif Practice lnvestigetien 
Strategy (Thompson 1991).P:Q.lfDi*lil~i) recommends that existing data be used 
to the maximum extent possihie;·"aiiwofovels: first to formulate the conceptual 
model, conduct a qualitative risk assessment, and prepare work plans, but also as 
an initial data set which can be the basis for a fully-qualified data set through a 
process of review , evaluation, and confirmation. 

Representativeness--the degree to which the appropriate environmental parameters 
or media have been sampled. 

This parameter highlights a shortcoming of most of the historical data. SQ~ 
li~!il:llil• l-g!mlllet!tilll:l lirli-ImI!lmmil ~!;tl ··· . 
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. 
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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 U 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 West Area or even from the vicinity of the 200 Areas) 
rather than data specific to a particular waste management unit. For most 
purposes of characterization for transport mechanisms, this procedure is 
acceptable given the screening level oesf the present study. For example, while 
it is appropriate to use a limited number of boring logs to characterize the 
stratigraphy in the Aggregate Area (Chamness et al. 1991 , Lindsey et al. 1991) , 
the later, waste management unit specific, field sampling plans will require 
detailed consideration of more of the logs of well§ drilled in the immediate 
vicinity, whatever their quality , as a starting point to conceptually model the 
geology specifically beneath that unit. 

Completeness--the fraction of samples which are considered "valid." 

None of the data that have been previously gathered in the U Plant Aggregate 
Area has been "validated" in the EPA Contract Laboratory Program (CLP) sense, 
although varying levels of quality control have been applied to the sampling and 

analysi~ pr~e<iur~~ '. . • ::ll:lilliffl:mlillii~tilf9J::lil• Elfilin 
pµmg~MimlllBYIE {li]mJIPJ.¢.}ffirP.!I ii.Il }ffiuilJ;iiii.ll~~im\l~U The best 
fiidicaifon .. ofihe.vaitdfry ··ot·the· ciafafa.iiie .reprociudhtifry ··or·tlie ·res"uits , and this 
indicates that validity (completeness) is one of the less significant problems with 
the data. 

Comparability -- the confidence that can be placed in the comparison to two data 
sets (e.g. , separate samplings). 

With varying levels of quality control and varying procedures for sample 
acquisition and analysis , this parameter is also generally poorly met. Much of 
this is due to the more recent development of QA procedures. 
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.1 While these limitations cannot in most cases be quantified (and some such as 
2 representativeness are specifically only qualitative), most of the data gathered in the U Plant 

~ iiii•-•-li!JrWifiilr:: 
6 should, however, be used to the maximum extent in the development of work plans for site 
7 field investigations, prioritization of the various units, and to determine, to the extent 
8 possible, where contamination is or is not present. 
9 

10 In addition to these site-specific data, there are also a limited number of non site-
11 specific sampling events that are being developed to determine background levels of naturally 
12 occurring constituents (Hoover and LeGore 1991). These data can be used to differentiate 
13 the effect of the environmental releases from naturally occurring background levels. 
4 

15 
16 8.1.4 Conceptual Models 

· 17 
18 The initial conceptual model of the sites in the U Plant Aggregate Area is presented 
19 and described in Section 4.2 (Figure 4-3). The model is based on best estimates of where 

, 1.0 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. 

,1.,,1., This means that a migration pathway was included if there is any possibility of contamination 
23 travelling on it, historically or at present. In most cases there may not be a significant flux 
24 of such contamination migration for many of the pathways shown on the figure. 
25 

6 The one pathway on Figure 4-3 that has transported the largest amount of water is 
7 undoubtedly the releases to soil from the 216-U-10 Pond, through the vadose zone into the 

28 unconfined aquifer. Contamination can be demonstrated to have been present in the pond 
9 according to results of sediment sampling. If significant levels of dissolved constituents were 

30 present in the pond, the large quantities of water would have contributed to their mobilization 
31 and transport to the aquifer. However, there is little information about the contamination 
32 that actually has been transported along this pathway. The pathway from some of the cribs 
33 leading to adsorption of transuranic elements on vadose-zone soils is possibly more 
34 significant. These and other pathways can be traced on the conceptual model. All are 
35 possible; only a few are likely because of the conservatism inherent in including all 
36 conceivable pathways. More importantly, even if a pathway carries significant levels of a 
37 contaminant, it still may not have carried contamination to the ultimate receptors, human or 
38 ecological. This can only be assessed by sampling at the exposure point on this pathway, or 
39 sampling at some other point and extrapolation to the exposure point, to indicate the dosage 
40 to the receptors. 
41 
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There are thus significant uncertainties in the contaminant levels in the contaminant 
migration pathways shown on the conceptual model, yet almost none of these pathways has 
been sampled to determine whether. any contamination still exists in any of the locations 
implicated from the conceptual model, and if so which constituents, how much, and to what 
extent. 

8.1.5 Aggregate Area Management Study Objectives and Decisions 

The specific objectives of the U Plant AAMS are listed in Section 1. 3. They include 
(in part) the following: 

• Assemble site data (as described in Section 8.1.2) 

, ::: :::::mli1; ::m1:m1911:::~m:::1w1§,-0ti~1l 
itt: :::::11111::g111:::m1:1~i];!li.itl!llml: l • IlBI•• ~lilmitf:ili rmii1i1 

• Develop a i.lUfflffimii:!site conceptual model (see Section 8. 1.~) 

• Identify contaminants of concern and their distribution (Section 5. 0 ~~~) 

• Identify ii!~::preliminary applicable, or relevant and appropriate, regulations 
(ARARs;··secttcin· 6.o) 

• Define preliminary remedial action objectives and screen potential remedial 
technologies to prepare preliminary remedial action alternatives (Section 7.0)fiil • ¥Ii Blmmii~~::t:iill:i9:!BI!i'§:($1nl!I! f:! i1!~1 @ili~IUY!ll~mi····· 
(§miffiili f=il 

'= ::: : • m !ffll :µg~:1119.§1:::8.alt::111~:::11::illmifillBI 

• Recommend lfflli !ll{l:*::::1 m *!i! g~:: ~ ::expedited, interim, Of limited actions 
(Section 9. 0), and 

• t{jdefine and prioritize~:1;::m11::1!1Y~: ~lffliiffli~§i:l!i!ffiifflllll\lfii~~::ini work 
plan activities with emphasis on supporting early cleanup actions and records of 
decision liliiniili f? illlil !~I 

i t :::::::m!illl!llll!&l:etsll::!iltvtt!llll il :elt !• l!~lilmi il: (ilPRi 
i~i f=!l; 
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The decisions that will have to be made on the basis of this AAMS can best be 
described according to the Hanford Slfi:}J'asif,Practice Strategy (Thompson 19911}Ql,fg 
llfg) flow chart (Figure 1-2 in Sectio·n 1.0) that must be conducted on a site-by·~·sfre .b"a"sis . 
Decisions are shown on the flow chart as diamond-shaped boxes, and include li:i[ql§llt: 

• Is an ERA justified? 

• Is less than tweji months' response needed (is the ERA time critical)? 

• Are data sufficient to formulate the conceptual model and perform a qualitative 
risk assessment? 

• Is an IRM justified? 

• Can the remedy be selected? 

• Can additional required data be obtained by LFI? 

• Are data (from field investigations) sufficient to perform risk assessment? 

• Can an Operable Unit/ Aggregate Area Record of Decision (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 ~ 

iiiiiiffl: 
• ERA (if justified) 

• Definition of threshold contamination levels , and formulation of conceptual 
model, performance of qualitative risk assessment and FS screening (IRM 
preliminaries) 
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• Detennination of minimum data requirements for IRM path 

• Negotiation of Scope of Work, relative priority, and incorporation into integrated 
schedule, perfonnance of LFI 

• Detennination of minimum data needs for risk assessment and final Remedy 
Selection (preparation of RI/FS pathway). 

These stages of the investigation must be considered in assessing data needs (Section 
8.2.1). 

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 U 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 U 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 ~i<JPastfPractice llnrestigtiti0n Strategy (Thompsoft 199l~it~ il99:~), 
but rather the data must work toward the ultimate objectives of assessing ·the need for . w 

remediation (according to risk assessment methods, either qualitative or quantitative~ ii 
9:!fflP.~\li ffll. ll~) and providing appropriate means of remediation (through aii FFS , 
FS , or Corrective ~feasttres Stttay (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 U 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 
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la.ra111r:~ 
is presented in the selection of constituents of concern (Section 5. 04~9). will be conducted at 
the Hanfofd Site with a methodology under development, ftftd ~T,he .. data needs for 

t1!!!~!,!:~ :,~--~ii~:~a;::~i:~1,ir,~i:f1ilfl~-ite specific 

Data collected to support evaluation of remedial action alternatives for ER.As, 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 '®-1¢.)PasttPractice 
ln,;estigf:ltien Strategy [Thompson l991Jltfflt{J;@l9:f.~D- Basecfon the existing data, broad 
remedial action technologies and objectives have··heeri'identified in Section 7.0. 

The worker health and safety category includes data collected to establish the required 
level of protection for workers during various investigation activities. These data are used to 
determine if there is concern for the personnel working in the vicinity of the aggregate area. 
The results of these assessments are also used in the development of the various safety 
documents required for field work (see Health and Safety Plan, Appendix B). 

It should be noted that each of these data use categories (site characterization, risk 
assessment needs, remedial actions, and health and safety) will be required at each decision 
point on the Hanford $.q~j::pasif:Practice l-,westigf:ltien Strategy (Thompson 199ltlfflgfe 
Ill~) flow chart, as discussed at the end of Section 8.1.5. To the extent possI6ie; 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) . 
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Table 8-1 presents a summary of the availability of existing data for these two uses. 

For the purposes of developing sampling plans, existing information is available for: 

• The location of sites--many of sites have surface expressions, markers, or have 
been surveyed in the past. The unplanned releases in particular are lacking in 
this information, as well as for the 216-U-15 Trench and the 2607-Wf7 Septic 
Tank and Drain Field. 

• Possible contamination found at the sites--these data are derivable from the 
inventories for the sites (mainly for the cribs and other disposal facilities) as well 
as from the limited sampling which has been done at the 216-U-10 Pond and its 
tributary ditches (216-U-14 and 216-Z-lD, r+J ~ggq -19 , and 20) . 

• The likely depth of contaminants--this information is mainly obtained from the 
gross gamma borehole logging for many of the sites, but core sampling has been 
done at the 216-U-10 Pond and some of its tributary ditches. 

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 radiation--derived from the on-going periodic radiological 
surveys done under the Environmental Surveillance program (Schmidt et al. 
199+@) . 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--these data can be ~ tl!mainly on 
the results of subsurface soil sampling. Extensive sampling of this type has only 
been conducted at the 216-U-10 Pond and some of its tributary ditches . 

Table 8-1 also presents a first expression of the data needs for the individual waste 
management units in the U Plant Aggregate Area, which must be addressed for remediation 
approaches to be developed. 

8.2.2 Data Needs 

The data needs for the U 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) 
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parameters (8.2.2.5). These considerations are summarized for each category of waste 
management unit site in the U Plant Aggregate Area (Section 8.2.3). 

8.2.2.1 Data Types. Data use categories described in Section 8.2.1 define the general 
purpose of collecting additional data. Based on the intended uses, a concise statement 
regarding the data types needed can be developed. Data types specified at this stage should 
not be limited to chemical parameters, but should also include necessary physical parameters 

~fi~1:t~:~i~m.~itj,i~Bti1~ii~il1fi lillliiiil1illi1irfililllfjlilll 
r~ir~::::l~tt~~91~::: ~t4=~Xi i:l§! lii ::miiiflB~iiii:e~ fg~ffl:::~xlv~~~qn§ .·· s Irice··env1ronmen1ai ··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 U 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 

i• iiiiiilliiiillilllilillairr•1=~ 
Chemical and radionuclide laboratory analysis will be one of the most important data 

types, and is required at virtually all the sites in the U Plant Aggregate Area. In general, 
increasing accuracy, precision, and lower detection limits are obtained .with increasing cost 
and time. Therefore, the analytical level used to obtain data should be commensurate with 
the intended use. Table 8-3 defines five analytical levels associated with different types of 
characterization efforts. While the bulk of the analysis during LFis/Ris will be screening 
level (DQO Level I or II), these data will require confirmation sampling and analysis to 
allow final remedial decisions through quantitative risk assessment methods. Individual DQO 
analytical PARCC parameters for Level III or IV analytical data associated with each 
contaminant anticipated in the U 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. 
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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 lt« i!Pasif Practice 1~nYeStigt1ti0n Strategy (Thompson 
l99l~@fi4B.#.Jf.~). Other screening···data (e-:g., estimates of contaminant concentration 
inferred.from fieid .. 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 Quality Strategy for Hanford Site 
Characterization (McCain and Johnson 1990) and standards set forth by Westinghouse 
Hanford. 

To accomplish the second point, all laboratory data must meet the requirements of the 
specific QA/QC parameters as set up in the Quality Assurance Project Plan (QAPjP) for the 
project before it can be considered usable. The QA/QC parameters address laboratory 
precision and accuracy, method blanks, instrument calibration, and holding times. 

The usability of field data must be assessed by a trained and qualified person. The 
project geohydrologist/geophysicists will review the geologic logs, hydrologic data, 
geophysical surveys, and results of physical testing, on a daily basis, and senior technical 
reviews will be conducted periodically throughout the project. 

Data management procedures are also necessary for the validation. Data management 
includes proper documentation of field activities, sample management and tracking, and 
document and inventory control. Specific consistent procedures are discussed in the Bfttft 
Jni,qlltj~fq;:tManagement ~lt(Appendix D) . 
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1 8.2.2.3 Data Quantity Needs. The number of samples that need to be collected during an 
2 investigation can be determined by using several approaches. In instances where data are 
3 lacking or are limited (such as for contamination in the vadose zone soils), a phased sampling 
4 approach will be appropriate. In the absence of any available data, an approach or rationale 
5 will need to be developed to justify the sampling locations and the numbers of samples 

I i-~11'!:ed 
') based on data collected during screening activities. For example, the number and location of 

10 beta/ gamma spectrometer probe locations can be based on results of surface geophysical and 
11 radiation surveys. These may help locate some subsurface features (such as the 216-U-15 
12 Trench) , which may not be adequately documented. Details of any higher DQO level 
13 subsurface soil sampling scheme will depend on results of screening investigations such as 
14 geophysics surveys, surface radiation surveys, and beta/gamma spectrometer probe surveys. 
15 In situations where and when available data are more complete, statistical techniques may be 
16 useful in determining the additional data required. 
17 
18 8.2.2.4 Sampling and Analysis Options. Data collection activities are structured to obtain 
19 the needed data in a cost-effective manner. Developing a sampling and analysis approach 
20 that ensures that appropriate data quality and quantity are obtained with the resources 
21 available may be accomplished by using field screening techniques and focusing the higher 
22 DQO level analyses on a limited set of samples at each site. The investigations on sites in 
23 the U Plant Aggregate Area should take advantage of this approach for a comprehensive 

·24 characterization of the site in a cost-effective manner. 
25 
26 A combination of lower level (Levels I, B JI, aBd ill) and higher level analytical 
2'7 data (Levels U1 ml:IV Md V) should be collected. For i:n:staflce, at least OHe of the samples 
28 collected from each sottrce (inclttding coHtflffliflated s1:1rface soil at 1:tHplar.:ned release 
29 locatioHs) sho1:1ld be ftflttlyi":ed at DQO Le>.·el IV or V ftfld ¥ttlidated to pro11ide high qttttlity 
30 data to eonfl:fffl the less eKpeHsi¥e bttt more eKteesive lower le¥el aBttlyses. This approach 
31 would provide the certainty necessary to determine contaminants present near the sources. 
32 Samples collected from the other media (i.e. , subsurface soils, sediments) will be analyzed 
33 by Test Methods for Evaluating Solid Wastes (EPA 1986), CLP (EPA 1988a, EPA 1989b) , 
34 Methods for Chemical Analysis of Water and Wastes (EPA 1983), or Prescribed Procedures 
35 for Measurement of Radioactivity in Drinldng Water (EPA 1980a) . 
36 
37 8.2.2.S Data Quality Parameters. The PARCC parameters are indicators of data quality. 
38 Ideally, the end use of the data collected should define the necessary PARCC parameters. 
39 Once the PARCC requirements have been identified, then appropriate analytical methods can 
40 be chosen to meet established goals and requirements. Definitions of the P ARCC parameters 
41 are presented in Section 8 .1. 2. 

WHC(UPLANT -4)/8-4-92/02543A 

8-20 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
'15 
16 
17 

-- is 
19 
?O 

23 
24 
5 

26 
27 

8 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

DOFJRL-91 -52 

Draft B 

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. 

mll1ilii :BaW•i1ii:i1:::lfll!l•111111i.lll!lllji.s 
i91!lffE4\'.l(~::::a1::::~11i1:::i1:rtemi~iPii'=P~::iim::::ml!lfgi; 19!JYM~i: 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. E§i. 

•lt•---r ~~A!J¢.yfJJ~11n addition, risk assessment is conventionally computed only to a single 
<ligffot·precisiori"°and uses conservative assumptions , which reduce the impact of 
measurements with lower accuracy. 

For other measurements , such as physical parameters, the precision and accuracy 
capabilities of existing measurement technologies are sufficient for the evaluation methods 
used to produce characterization data, so the objectives are based on the limitations of the 
analysis methodologies. 

Representativeness is maintained by fitting the sampling program to the governing 
aspects of the sources and transport processes of the site, as demonstrated in the site 
conceptual model (Section 4 .2) . Initial sampling should concentrate on sources, which are 
fairly well-understood, and on representative locations of anticipated transport mechanisms. 
If necessary, following activities can focus on aspects or locations that were not anticipated 
but were demonstrated by the more general results . 

Completeness is generally attained by specifying redundancy on critical samples and 
maintaining quality control on their acquisition and analysis. As with representativeness , the 
initial sampling program may lead to modifications of which samples should be considered 
critical during subsequent sampling activities. 

Comparability will be met through the use of Westinghouse Hanford standard 
procedures generally incorporated into the Environmental Investigation and Site 
Characterization Manual (WHC 1988c). 
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Considering the data needs developed in the subsections of Section 8. 2. 2, and the data 
available to meet these needs as presented in Section 8.1.2, it is apparent that a number of 
data gaps can be identified. These are summarized, on a waste management unit category 
basis, in Table 8-5, and should be the focus of LFis on a waste management unit category 

••••t-••s,: 
In addition to these data needs specifically addressing contamination problems at sites 

included for consideration in this aggregate area, there are general data needs which will be 
required for characterization of the possible transport pathways, as presented in the 
conceptual model, at locations away from the individual units. These general, non-site 
specific needs include characterization of the following: 

• Geologic stratigraphy, particularly for possible perched water zones 

• Air transport of contamination 

• :Ecological impacts and transport mechanisms (bio-uptake, bio-concentration, 
secondary receptors through predation) 

• Potential releases from process effluent lines between facilities and to waste 
disposal sites. 

All of these needs will have to be addressed in the data collection program (Section 
8.3). 

The data collection program is Stage 3 of the process to develop DQOs. Conducting 
an investigation with a mixture of screening and higher-level data is a common method for 
optimizing the quantity and quality of the data collected. It would be very inefficient and 
overly expensive to specify beforehand all the types of samples and analyses that will yield 
the most complete and accurate understanding of the contamination and physical behavior of 
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.l the site. Data adequate to achieve all-the goals and objectives for remedial action decisions 
2 are obtained at a lower cost by using the infonnation obtained in the field to focus the 
3 ongoing investigation and remediation process. 
4 
5 Initial sampling should collect new data believed most necessary to confirm and refine 
6 the conceptual model particularly at priority sites. Sampling may then be extended to further 
7 reduce uncertainty, to fill in remaining data gaps, to collect more detailed infonnation for 
8 certain points where such infonnation is required, or to conduct any needed treatability 
9 studies or otherwise support the data needs of the remedial action selection process. An 

10 alternative of extrapolating the data from a limited number of sites to other analogous ones 
11 will also be used. The need for subsequent investigation phases will be assessed throughout 
12 the investigation and remediation activities as data become available. Assessing completeness 
13 of the investigation data through a fonnal statistical procedure is not possible, given the 
' 14 complexity and uncertainty of the parameters required to describe the site and the time to 

,. 15 make decisions. Rather, the use of engineering judgement is considered sufficient to the 
16 decision process. 
17 
18 
l9 8.3.1 General Rationale 
?O 

,+,L. 
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The general rationale for the investigation of sites in the U 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 infonnation will be required such as the specific radionuclides 
and chemicals present, their spatial distribution and fonn, and the presence of special 
migration pathways (such as perched groundwater systems). 

The following work plan approach will be used for LFis and RI/FS in the U Plant 
Aggregate Area. The results are described in Sections 8.3.2 and 8.3.3 in a general fonn. 

• Existing data as described in Sections 2.0, 3.0, and 4.0 should be used to the 
maximum extent possible. Although existing data are not validated fully, the data 
are still useful in developing a preliminary conceptual model (Section 4.2) and in 
helping to focus and guide the planning of investigations, expedited actions, and 
interim measures. 

• Additional data at validated and screening levels should be collected to obtain the 
maximum amount of useful infonnation for the amount of time and resources 
invested in the investigation. 
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• 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 information to conduct interim response actions or risk 
assessment activities. 

• Additional investigation activities are proposed to support (if needed) quantitative 
baseline risk assessments for final cleanup actions and further refine the 
conceptual model. 

• Field investigation techniques should be used to minimize the amount of 
hazardous or mixed waste generated. Any waste generated will be in accordance 
with Ell 4.2, "Interim Control of Unknown Suspected Hazardous and Mixed 
Waste" (WHC 1988c). 

8.3.2 General Strategy 

The overall objective of any field investigation (LFI, IRM, or RI) of the sites in the U 
Plant Aggregate Area will be to gather additional information to support risk assessment and 
remedial action selection according to the Hanford 11.ifJPasttPractice ln1teJrigari0n Strategy 
(ThompsoR 199 llf4ir• :~ffll!) flow chart discussed in Section 8 .1. 5. The general 
approach or strategy for obtaining this additional information is presented below. 

• Analytical parameter selection should be based on verifying overall conditions 
and then narrowed to specific constituents of concern, in consideration with 
regulatory requirements and site conditions. Periodic analyses of the long list of 
parameters should be conducted to verify that the list of constituents of concern 
has not changed, either because new constituents are identified or some of those 
considered as a potential concern do not appear to be significant. 

• Similarly, investigations should work from a screening level (DQO Levels I or II, 
e.g. , surface radiation surveys) to successively more specific sampling and 
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analysis methodologies (e.g ., beta/gamma spectral probes, then DQO Level m or 
IV soil sampling and analysis), without time consuming remobilizations. 

• Dangerous and radioactive wastes may be generated during the field investigation. 
While efforts should be made to minimize these wastes, any waste generated will 
be handled in accordance with Ell 4.2, "Interim Control of Unknown Suspected 
Hazardous and Mixed Waste" (WHC 1988c). The analyses of samples for 
constituents of concern analytes will allow wastes generated to be adequately 
designated. 

8.3.3 Investigation Methodology 

Initial field investigations (mainly LFis, but also associated with IRMs at appropriate 
sites and possibly some 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}.-

F.ach 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 
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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. 

8.3.3.1 Source Investigation. The purpose of source investigation activities in the U Plant 
Aggregate Area is to characterize the known waste management units and unplanned releases 
that exist in the area and that may contribute to contamination of surface soil, vadose zone, 
surface water, sediment, air, and biota. The completeness of the characterization effort will 
be assessed according to the needs of risk assessment, ARARs compliance, 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. 

• Conduct surface radiological survey of suspected or known source areas to verify 
locations and nature of surface and subsurface radiological contamination. 
Conditions at specific sources within a waste management unit should also be 
noted in order to plan sampling/remediation activities and worker health and 
safety. 

WHC(UPLANT-4)/8-4-92/02543A 

8-26 -



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

""14 
15 

"" 16 
17 

,.. 18 
19 
20 

'"23 
24 
25 

6 
+7 

. 28 

· 29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

• 

• 

• 

• 

• 

DOE/RL-91-52 

Draft B 

Conduct nonintrusive surface geophysical surveys at specific waste management 
units such as the 216-U-5 and 216-U-6 Trenches (Section 2.3 .5.2.2) , the 
2607-Wf7 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 W:ltrtrv soil analysis data to allow a risk assessment before final remedial 
decisions:w· The need to conduct this survey will be based (at least in part) on the 
screening results of the surface survey and on information about site burial. 

Soil gas surveys should be conducted at waste management units (such as cribs or 
the Construction Surface Laydown Area) where volatile organic chemicals are 
suspected, as a screening method to identify compounds such as solvents and 
degreasers that may have been used in sepa:mte processes or during construction 
activities. The soil gas survey should not be considered conclusive that volatile 
organic compounds at lower concentrations may not be present. Data from the 
soil gas survey can be used to help locate surface and near-surface samples and 
vadose zone borings. 

Collect surface and near-surface samples of contaminated soils and/or waste 
materials at selected locations. Specific sampling sites will be chosen to assess 
particular facilities or releases. Additional sampling sites may be specified based 
on results from nonintrusive investigations. 

Wipe samples should be collected as part of the investigations of surface 
contamination or building (piping or pavement) surfaces. The wipe sample 
locations can be chosen based on visual observations and a surface radiation 
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survey conducted during a site walkthrough. The methodology may be limited by 
the presence of soil, rough concrete, or paving and so may not be heavily used 
except as confinnation following removal of loose contamination. 

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 inteipolation of the 
subsurface stratigraphy is important to understanding migration pathways in the 
vadose zone. An investigation of the Plio-Pleistocene layeF;'fflm.t which may be 
causing perched water zones, may be especially valuable. l'.l!i}ffi~jgffil~t 

--ii 
• Geologic data collected during the ongoing vadose zone soil (Section 8.3.3.4) and 

other (deeper) investigations (e.g., geologic and geophysical logs from 
groundwater well installations for groundwater AAMSs) will be compared, 
compiled, and evaluated. 

8.3.3.3 Surface Water Sediment Investigation. A surface water sediment investigation 
should be conducted. The investigation will include: 

• Radiation survey along ditches, trenches , and ponds for health and safety 
puiposes and to locate areas of elevated radiation for selection of specific 
sed.iment sampling locations. 

• Sampling of sediment in any ditches, ponds, and trenches that still contain water. 
This will probably be limited to the 216-U-14 Ditch and the 207-U Retention 
Basin. 

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 
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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 
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 profilesi a:oo-tracking 

ilfililiii.lllitlllfll~•11r§
1 

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 an aggregate ~$t~t 
w}qijj scale, should include a literature search and data review' and a site walkthrough. Piti. 

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 introduce 

contaminants in to the food web .})lililtwJnlan::1m~:::~\!l@Yiil;U Piil\19t~2I:22tij:::r~un~i!ni 
s:R:ft£~i?:ml!i:Jn§g~lii!l~i::w~!kl I!i!e:::i§P:9!Ati!lU\~:::~2l§&iP:ruiiim.~~:::1~1im:~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. Of particular interest are perched water zones and the 
caliche layer (an important aquitard) in the Pho-Pleistocene Unit. 

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, 
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drawings of the process lines and encasements within the aggregate area (Section 2.3. 7) 
should be reviewed and their construction, installation, and operation evaluated. Specific 
lines will then be selected for integrity assessment with emphasis on lines serving the waste 
management units that have received large volumes of liquid (e.g., cribs). Investigation of 
operating high level waste transfer lines will be deferred to their respective programs. 
Results of the integrity assessments will be evaluated and additional sampling activities may 
be recommended for subsequent studies. 

8.3.3.9 Geodetic Survey. Geodetic surveys will be conducted after the installation and 
completion of each investigation activity. The survey will be to locate the horizontal 
locations of surface and near-surface soil samples; corners of geophysics, soil gas, and 
beta/gamma probe surveys; and surface water and sediment sample locations. Horizontal and 
vertical locations of all vadose zone soil borings and perched zone wells will be surveyed. 
The geodetic survey should be conducted by a professional surveyor licensed in the state of 
Washington and should be referenced to both historic (e.g., Hanford coordinates) and current 
coordinate datums (e.g., North American Datum of 1983 - NAD-83), both vertical and 
horizontal. 

8.3.4 Data Evaluation and Decision Making 

Data will be evaluated as soon as results (e.g. , soil gas, radiation screening, drilling 
results) become available for use in restructuring and focusing the investigation activities. 
Data reports will be developed that summarize and interpret new data. This includes 
groundwater sampling and RLS borehole logging as part of the AAMS . Data will be used to 
refine the conceptual model, further assess potential contaminant-specific ARARs, develop 
the quantitative risk assessment, and assess remedial action alternatives. 

The objectives of data evaluation are: 

• To reduce and integrate data to ensure that data gaps are identified and that the 
goals and objectives of the U 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 U Plant Aggregate Area 
Waste Management Units. Page 1 of 2 

Waste 
Management Unit 

241-U-361 

Type of Unit 

Settling Tank 

Development of Sampling Plans 

Location 

Yes 

Possible 
Contam. 

No 

Depth 
Contam. 

No 
·./ .. ,.· .· . Cribs and Drains ·. ,_( ... ,, 

216-S-21 Crib 

216-U-1 and -U-2 Cribs 

216-U-8 Crib 

216-U-12 Crib 

216-U-16 Crib 

216-U-17 Crib 

216-Z-2O Crib 

216-S-4 French Drain 

216-U-3 French Drain 

216-U-4A French Drain 

216-U-4B French Drain 

216-U-7 French Drain 

216-U-4 

. 

216-U-10 

216-U-14 

216-Z-lD 

216-Z-11 

216-Z-19 

216-U-5 

216-U-6 

216-U-11 

216-U-13 

216-U-15 

. 

... :,. 

Reverse Well 

Pond 

Ditch 

Ditch 

Ditch 

Ditch 

Trench 

Trench 

Trench 

Trench 

Trench 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Reverse Wells 

Yes 

Ponds/ Ditches and Trenches 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

Yes 

No 

No 

No 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

Yes 

Yes 

No 

Septic Tanks . and Associated Dnilii Fields .. 

26O7-W-5 Septic Tank/ 
Drain Field 

WHC(UPLANT-4)/8-3-92/02543A 

Yes No No 

8T-la 

Health & Safety 

Surface 
Rad. 

No 

-·• ·,. 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

Yes 

No 

No 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Expected 
Max. Level 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

Yes 

No 

No 

No 
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Table 8-1. Uses of Existing Data for U Plant Aggregate Area 
Waste Management Units. Page 2 of 2 

DeveloQment of SamQling Plans Health & Safet}'. 

Waste Possible Depth Surface Expected 
Management Unit Type of Unit Location Contam. Contam. Rad. Max. Level 

2607-W-7 Septic Tank/ No No No No No 
Drain Field 

26O7-W-9 Septic Tank/ 
Drain Field 

Yes No No No No 

2O7-U Retention Yes No No No No 
Basin 

•-.•.•, · • •·• · Biirilu Si~ . 
Burial Ground/ Yes No No No No 
Burning Pit 

Construction Yes No No No No 
Surface Laydown 
Area 

••· Un lanned Releases 

UN-20O-W-6 Yes No No No No 

UN-200-W-19 Yes No No No No 

UN-200-W-33 Yes No No Yes No 

UN-200-W-39 Yes No No Yes No ,.. 
UN-200-W-46 No No No No No 

UN-200-W-48 Yes No No No No 

UN-200-W-55 Yes Yes No No No 

: ' UN-200-W-6O Yes No No No No 

UN-200-W-68 Yes No No No No 

UN-200-W-78 Yes Yes No No No 

UN-200-W-86 Yes Yes No No No 

UN-200-W-101 Yes Yes No No No 

UN-200-W-117 Yes No No Yes No 

UN-200-W-118 Yes No No Yes No 

UN-200-W-161 Yes Yes No No No 
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Table 8-2. Data Needs for Preliminary Remedial Action Alternatives 
£ h U Pl t A t Ar or t e an .e:e:rega e ea. 

Chemical/Radiochemical 
Alternative Physical Attribute Attribute 

1. 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) 

2. In Situ Grouting/ • areal extent • solubility 
Stabilization • depth • reactivity 

• harticle size • leachability from grout medium 
• ydraulic itroherties 

(permeab· ity porosity) 
• stratigraphy 
• borehole spacing 
• grout/additive mix parameters 

3. 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 

4. In Situ vitrification • areal extent • volatility 
• der.th • reactivity 
• s011/waste conductivity • leachability /integrity 
• thermal properties • off-gas treatment waste disposal 
• moisture content options 
• voids 
• air permeability 

5. 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 

6. In Situ Soil Vapor • areal extent • volatility of constituents (Henry 's Law 
Extraction • depth Constant) 

• locations/depth of highest • non-volatile organics 
concentrations (vapors, • levels 
adsorbed) • volatile radionuclides (Radon) 

• stratigraphy • treatability (catalytic oxidization) 
• soil permeability/porosity 
• voids 

a1 May be obtained during remediation using the observational approach recommended by the Hanford Site 
Past-Practice Strategy (DOE/RL 1992a). 
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Table 8-3. Analytical Levels for the U Plant Aggregate Area. 

Level 

LEVEL I 

LEVEL II 

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 . 

LEVEL ill 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. 

LEVEL IV 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. 

LEVEL V 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 

Limi t31 Limit"1 

Analysis (pCi/g, Precision Accuracy Analysis (pCi/L, Precision Accuracy 
Method mg/kg) (RPD) (%) Method µ.g/L) (RPD) (%) 

RADIONUCLIDES 

Gross Alpha 900.0 M TBD ± 30 ±25 900.0 IO ±25 ±25 

Gross Beta 900.0 M TBD ± 30 ± 25 900.0 5 ±25 ±25 

Gamma Scan D3699 M TBD ± 30 ± 25 D3649 M TBD ±25 ±25 

Actinium-225 907 .0 M TBD ± 30 ±25 907.0 TBD ±25 ±25 

Actinium-227 TBD TBD ± 30 ±25 TBD TBD ±25 ±25 
t, 
0 

00 Americium-241 Am-OJ TBD ± 30 ±25 Am-03 TBD ±25 ±25 t, tr1 
""1 -..., ~~ I Americium-242 TBD TBD ± 30 ±25 TBD TBD ±25 ±25 ~ I 

Pl tJ:l l,O 

Americium-242m TBD TBD ±30 ±25 TBD TBD ± 25 ±25 -I I.II 

Americium-243 Am-OJ TBD ± 30 ±25 Am-03 TBD ±25 ±25 N 

Antinomy-126 TBD TBD ± 30 ±25 TBD TBD ± 25 ±25 

Antimony- J 26m TBD TBD ± 30 ±25 TBD TBD ±25 ±25 

Barium-137m D3649 M TBD ± 30 ±25 D3649 M TBD ±25 ±25 

Bismuth-210 TBD TBD ± 30 ±25 TBD TBD ±25 ±25 

Bismuth-211 TBD TBD ± 30 ± 25 TBD TBD ±25 ±25 

Bismuth-213 TBD TBD ± 30 ±25 TBD TBD ±25 ±25 

Bismuth-214 TBD TBD ± 30 ±25 TBD TBD ±25 ±25 

Carbon-14 C-01 M TBD ± 30 ±25 TBD TBD ±25 ±25 

Cesium-134 D3649 M TBD ± 30 ± 25 D3649 M TBD ±25 ±25 

Cesium-135 901.0 M TBD + 30 ± 25 901.0 TBD ±25 ± 25 
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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 

Limit31 Limit81 

Analysis (pCi/g, Precision Accuracy Analysis (pCi/L, Precision Accuracy 
Method mg/kg) (RPD) (%) Method µg/L) (RPD) (%) 

RADIONUCLIDES 
(cont.) 

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 t1 
Curium-245 907.0 M TBD ±30 ±25 907.0 TBD ±25 ±25 0 

t1 tT1 
00 I Europium-152 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25 ""1 ----..., •~ I 
~ Europium-154 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25 I 

O" t:d \0 ...... 
Europium-155 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25 I 

Vt 
N 

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 

I Nickel-63 TBD TBD ±30 ±25 TBD TBD ±25 ±25 
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 3 of 6 

Soil/Sediment Water 

Practical Practical 
Quantitation Quantitation 

Limit31 Limit:81 

Analysis (pCi/g, Precision Accuracy Analysis (pCi/L, Precision Accuracy 
Method mg/kg) (RPD) (%) Method µg/L) (RPD) (%) 

RADIONUCLIDES 
(cont.) 

Niobium-93m TBD TBD ±30 ± 25 TBD TBD ±25 ±25 

Plutonium Pu-02 TBD ±30 ± 25 Pu-10 TBD ±25 ±25 

Plutonium-238 Pu-02 TBD ±30 ± 25 Pu- JO TBD ±25 ±25 

Plutonium-239/240 Pu-02 TBD ±30 ±25 Pu-10 TBD ±25 ±25 0 
Plutonium-241 TBD TBD ±30 ±25 TBD TBD ±25 ±25 0 

0 tT1 00 I Polonium-214 TBD TBD ±30 ±25 TBD TBD ±25 ±25 "'1 --.., 
~~ I 

~ Polonium-215 TBD TBD ±30 ± 25 TBD TBD ±25 ±25 I 
(') to l,O ..... 

Polonium-2I8 TBD TBD ±30 ± 25 TBD TBD ±25 ±25 I 
VI 
N 

Potassium-40 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25 

Protactinium-231 TBD TBD ±30 ±25 TBD TBD ±25 ±25 

Protactinium-234m TBD TBD ±30 ± 25 TBD TBD ±25 ±25 

Radium Ra-04 TBD ±30 ±25 Ra-05 TBD ±25 ±25 

Radium-225 TBD TBD ±30 ±25 TBD TBD ±25 ±25 

Radium-226 Ra-04 TBD ±30 ± 25 Ra-05 TBD ±25 ± 25 

Ruthenium- I 06 TBD TBD ±30 ±25 TBD TBD ±25 ±25 

Samarium- I 5 I TBD TBD ±30 ±25 TBD TBD ±25 ± 25 

Selenium-79 TBD TBD ±30 ±25 TBD TBD ±25 ± 25 

Sodium-22 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ± 25 

I Strontium-90 Sr-02 TBD +30 ±25 Sr-02 TBD ±25 ±25 
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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 

Limit31 Limit"1 

Analysis (pCi/g, Precision Accuracy Analysis (pCi/L, Precision Accuracy 
Method mg/kg) (RPD) ( %) Method µg/L) (RPD) ( %) 

RADIONUCLIDES 
(cont.) 

Technetium-99 Tc-01 M TBD ±30 ±25 Tc-01 TBD ±25 ±25 

Thallium-207 TBD TBD ±30 ±25 TBD TBD ±25 ±25 

Thorium-227 00-06 TBD ±30 ±25 00-07 TBD ±25 ±25 

Thorium-229 00-06 TBD ±30 ±25 00-07 TBD ±25 ±25 t1 
0 

Thorium-230 00-06 TBD ±30 ±25 00-07 TBD ±25 ±25 ~~ 00 
~ I Thorium-231 TBD TBD ±30 ±25 TBD TBD ±25 ±25 ~~ I 
~ I 

0. Tritium 906.0 M TBD ±30 ±25 906 .0 300 ±25 ±25 b::j I.O -I 
Uranium U-04 TBD ±30 ±25 U-04 TBD ±25 ±25 Ul 

N 

Uranium-233 u TBD ±30 ±25 908.0 TBD ±25 ± 25 

Uranium-234 u TBD ±30 ±25 908.0 TBD ±25 ±25 

Uranium-235 u TBD ±30 ±25 908.0 TBD ±25 ±25 

Uranium-238 u TBD ±30 ± 25 908.0 TBD ±25 ±25 

Yttrium-90 Sr-02 TBD ±30 ±25 Sr-02 TBD ±25 ±25 

Zirconium-93 TBD TBD ±30 ±25 TBD TBD ±25 ±25 

INORGANICS 

Arsenic 7061 0.02 ±25 ±30 7061 IO ±20 ±25 

Barium 6010 0.02 ±25 ±30 6010 20 ±20 ±25 

Boron 6010 TBD ±25 ±30 6010 TBD ±20 ±25 

I Cadmium 6010 0.09 ±25 ±30 6010 1 ±20 ±25 

WHC(UPLANT-4)/8-6-92/02543A 



) :1 ,_ i) ~) !~ 

Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 5 of 6 

Soil/Sediment Water 

Practical Practical 
Quantitation Quantitation 

Limit31 Limit"1 

Analysis (pCi/g, Precision Accuracy Analysis (pCi/L, Precision Accuracy 
Method mg/kg) (RPD) ( %) Method µg/L) (RPD) (%) 

INORGANICS 
(cont.) 

Chromium 6010 0.07 ±25 ±30 6010 IO ±20 ± 25 

Copper 6010 0.06 ±25 ±30 220.2 IO ±20 ± 25 

Cyanide 9010 TBD ±25 ±30 335.3 50 ±20 ±25 

Fluoride 300 M TBD ±25 ±30 300 50 ±20 ± 25 tj 

Iron 6010 20 ± 25 ±30 6010 70 ±20 ± 25 
0 

tj t!2 
00 I Lead 

6010 0.45 ±25 ±30 6010 450 ±20 ± 25 p3 ~ >-3 ;:::,~ I 
.J::. Manganese 6010 0.02 ± 25 ±30 6010 20 ±20 ±25 

I 

{1) ttl '° ...... 
Mercury 7471 0.02 ± 25 ±30 245 .2 2 ±20 ± 25 

I 
Vl 
N 

Nickel' 6010 1.5 ±25 ±30 6010 50 ±20 ±25 

Nitrate 300 M TBD ± 25 ±30 300 130 ±20 ± 25 

Nitrite 300 M TBD ± 25 ±30 300 40 ±20 ±25 

Selenium 6010 0.75 ±25 ±30 270.2 20 ±20 ± 25 

Silver 6010 2 ±25 ±30 272.2 10 ±20 ± 25 

Titanium 6010 TBD ±25 ±30 6010 TBD ±20 ±25 

Vanadium 6010 0.08 ±25 ±30 286.2 40 ±20 ± 25 

Zinc 6010 0.02 ±25 ±30 6010 20 ±20 ±25 

ORGANICS 

Acetone 8240 0.1 ±25 ±30 8240 100 ±20 ±25 

I Carbon tetrachloride 8240 0.005 ±25 ±30 8240 1 ±20 ±25 

WHC(UPLANT -4)/8-6-92/02543A 
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. 

Soil/Sediment Water 

Practical 
Quantitation 

Limit31 

Analysis (pCi/g, 
Method mg/kg) 

ORGANICS 
(cont.) 

Chloroform 8240 0.005 

Kerosene 8015 20 

Methylene chloride 8240 0.005 

MIBK 8015 0.5 

1, 1, I-Trichloroethane 8240 0.005 

Toluene 8240 0.005 

Tributvl phosphate TBn TBD 

TBD = To Be Determined 

Precision Accuracy 
(RPD) (%) 

±25 ±30 

±35 ±30 

±25 ±30 

±25 ±30 

±25 ±30 

±25 ± 30 

+25 +30 

Analysis 
Method 

8240 

8015 

8240 

8240 

8240 

8240 

TBD 

Practical 
Quantitation 

Limit81 

(pCi/L, 
µg/L) 

5 

500 

5 

5 

5 

5 

TBD 

M = method modified to include extraction from the solid medium, extraction method is matrix and laboratory-specific 
RPO = Relative Percent Difference 
Prescribed Procedures for Measurement of Radioactivity in Drinking Water (EPA 1980a) 
Test Methods for Evaluation Solid Waste (SW 846) Third Edition (EPA 1986) 
Methods for Chemical Analysis of Water and Waste (EPA 1983) 
Radionuclide Method for the Determination of Uranium in Soil and Air (EPA 1980b) 
EML Procedures Manual (DOE/EML 1990) 

Precision 
(RPD) 

±20 

±35 

±20 

±20 

±20 

±20 

+30 

Eastern Environmental Radiation Facility RadioChemistry Procedures Manual (EPA 1984) 
High-Resolution Gamma-Ray Spectrometry of Water (ASTM 1985) 
P;ecision and accuracy are goals. Since these parameters are highly matrix dependent they could vary greatly from the goals listed. 
8 pCi/g and pCi/L apply to radionuclides, mg/kg and µg/L apply to organic and inorganic constituents. 

WHC(UPLANT-4)/8-6-92/02543A 
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Accuracy 
(%) 

±25 

±25 

±25 

±25 

±25 

±25 

+25 
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Table 8-5. Data Gaps by Waste Management Unit Category. 

Site Category 

Tanks and Vaults 

Cribs and Drains 

Reverse Wells 

Ponds, Ditches, and Trenches 

Septic Tanks and Associated 
Drain Fields 

Transfer Facilities, Diversion 
Boxes, and Pipelines 

Basins (207-U) 

Unplanned Releases 

WHC(UPLANT-4)/8-3-92/02543A 

Identified Data Gaps 

• Contaminant concentrations in waste management 
units other than single-shell tanks 

• Distribution of contaminants in subsurface soils 
released in leaks 

• Constituents concentrations in related surface 
contamination 

• Containment concentrations in cribs 
• Containment concentrations in soils beneath cribs 
• Specific constituents (especially organic chemicals) 
• Distribution and vertical/lateral extent of 

contamination 

• Containment concentrations in subsurface soils 
impacted by discharges 

• Specific constituents ( especially organics) 
• Extent of contamination 

• Distribution/extent of subsurface contamination 
• Buried contaminant concentrations in stabilized 

portions/units 

• Actual discharge levels 
• Possible discharge and presence/level of 

non-sanitary wastes (e.g. ; laboratory drains) 

• Contamination constituents and concentrations 
• Direct radiation levels in facilities 
• Constituents/ concentrations in related surface 

contamination 
• Integrity of transfer lines 

• Constituents and concentrations in sediments 
• Distribution/extent of subsurface contamination 

• Surface soil constituents and concentrations 
• Buried contamination constituents and 

concentrations 

8T-5 
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Table 8-6. Applicable Characterization Investigation Methods at U Plant 
Aggregate Area Waste Management Units. 

Source Investigation Method 

Surface Surface 
Radia- Subsurface Soil Surface Water Subsurface 

tion Spectral Surface Gas Soil Wipe Sediment Soil 
Units Survey Geophysics Geophysics Survey Sampling Samples Sampling Sampling 

ra~it114Y - > 

Page 1 of 5 

Perched 
Zone 

Monitor-
ing 

Wells Remarks 
...... 

<:::: ....... .. · . 

241-U-361 Settling Tank X X - - X X - - - -
I : t:Htl ilh<it- < ••••••••••••••••••• y 

216-S-21 Crib - A - - A - - A A -
216-U-1 and 216-U-2 Cribs X X - - X -- - X X -

216-U-8 Crib X X - -- X -- - X X -

216-U-12 Crib -- A -- -- A -- - A A --

216-U-16 Crib - A - - A - - A A -

216-U-17 Crib - A - -- A -- - A A -

216-Z-20 Crib -- A - A A - - A A -
216-S-4 French Drain - A - - - -- - A - --
216-U-3 French Drain - A - -- - -- - A - -
216-U-4A French Drain X X - - - -- -- X X -

216-U-4B French Drain -- A - -- - - - X - -

216-U-7 French Drain -- A - - - - - A - --

WHC(UPLANT-4)/7-31-92/02543A 
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Table 8-6. Applicable Characterization Investigation Methods at U Plant 
Aggregate Area Waste Management Units. Page 2 of 5 

Source Investigation Method 

Perched 
Surface Surface Zone 
Radia- Subsurface Soil Surface Water Subsurface Monitor-

Waste Management Unit or tion Spectral Surface Gas Soil Wipe Sediment Soil ing 
Units Survey Geophysics Geophysics Survey Sampling Samples Sampling Sampling Wells Remarks 

•. }> ••.<<·>•<••···········•>••··········••: 

) / ·.·•···.·.· .. ·.·.·.·.·.· .·.·.·.·.· 

/ · .... <••> 
/·•··}•·••J••••···•····· •••••·• ) •·,.,L..&.U" ~u ; •••········•••·••··••···•···••?••• 

••.•·······•·······•>•···········•···•·•· u +•••••••·• +t••••••••••••••••••••••)••••••••••••••••••·•·••• ·.·• ··.·. · <> /? • . /./ 

216-U-4 Reverse Well X X - - X - - X - --------s .. • .. · ·.·.· ·. > / ./ 
·••·•· <·•·•·····•·•··. • < .. •··u ··•··>•·••/<•····•·•·• •····•·· 

< tohcfs, .. : \ ... ·.· 0 ¥Mh~11;f < .v <J>> r•···· < . . /·.··••· ,. ....... ...... .,............ •. ··•·<.// .. •·.·. ··•·•·•· •·• .... 

216-U-10 Pond X X - -- X - - X X -
216-U-11 Trench - X - - X - - X X -
216-U-14 Ditch X X X - - - X X X -
216-Z-lD Ditch - X - X X - - X - -

216-Z-11 Ditch X X - X X - - X - -

216-Z-19 Ditch - X - X X -- - X - -
216-U-5 Trench - X X - X - - X - -
216-U-6 Trench - X X - X - - X - -

216-U-13 Trench - X - - - - - X - -

216-U-15 Trench - X X X X - - X - -

WHC(UPLANT-4)/7-31-92/02543A 
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Waste Management Unit or 
Units 

2607-W5 Septic Tanlc/Drain 
Field 

2607-W7 Septic Tanlc/Drain 
Field 

2607-W9 Septic Tanlc/Drain 
Field 
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Table 8-6. Applicable Characterization Investigation Methods at U Plant 
Aggregate Area Waste Management Units. 

Surface 
Radia

tion 
Survey 

X 

X 

X 

X X 

X X 

X X 

Soil 
Gas 

X 

X 

X 

Source Investigation Method 

Surface 

X 

X 

X 

Page 3 of 5 

Perched 
Zone 

Monitor
ing 

Wells Remarks 

After 
cessation 

of 
disposal. 
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Waste Management Unit or 
Units 

UN-200-W-19 

UN-200-W-33 

UN-200-W-39 

UN-200-W-46 

UN-200-W-48 

9 2 ) 

Table 8-6. Applicable Characterization Investigation Methods at U Plant 
Aggregate Area Waste Management Units. 

Source Investigation Method 

Surface Surface 
Radia- Subsurface Soil Surface Water Subsurface 

tion Spectral Surface Gas Soil Wipe Sediment Soil 
Survey Geophysics Geophysics Survey Sampling Samples Sampling Sampling 

- - - - X - - -

- - - - X - - -

- X X - - - - -

- - - - - - - -

X -- -- - X - -- -

WHC(UPLANT-4)/7-31-92/02543A 
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Perched 
Zone 

Monitor-
ing 

Wells Remarks 

- No 
surface 

radiation 
survey 
specifi-

cally due 
to 

proximity 
of 216-U -

1&2 
cribs. 

- -

- lnvesti-
gation 
after 

demoli-
tion of 

224-UA 
building. 

- No 
further 
investi-
gation 
appro-
priate . . 

-- --
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Table 8-6. Applicable Characterization Investigation Methods at U Plant 
Aggregate Area Waste Management Units. 

Source Investigation Method 

Surface Surface 
Radia- Subsurface Soil Surface Water Subsurface 

Waste Management Unit or tion Spectral Surface Gas Soil Wipe Sediment Soil 
Units Survey Geophysics Geophysics Survey Sampling Samples Sampling Sampling 

UN-200-W-55 X - - - X - - -
UN-200-W-60 X - - - X - - -
UN-200-W-68 X - - -- X - - -

UN-200-W-78 X - - - X - - -
UN-200-W-86 X - - - - X - -
UN-200-W-101 - X - - - - - X 

UN-200-W-117 - - - - X - - -

UN-200-W-118 - - - - X - - -

UN-200-W-161 X - - - - - - -
Uranium Contamination Leak - - - - - - - -

Paint Waste Spill - - - - - - - -

X = investigation at each individual site. 

A = investigation at representative of several analogous sites. 

WHC(UPLANT-4)/7-31-92/02543A 
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Perched 
Zone 

Monitor-
ing 

Wells Remarks 

-- -

- -
- -

- -

- -
- Covered 

with tar 
seal. 

- -

- -
- -

- Confirm 
release 

- Confirm 
release 
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9.0 RECO:Ml\.1ENDATIONS 

The purpose of the aggregate area management study (AAMS) is to compile and 
evaluate the existing body of knowledge to support the Hanford l'.fl Past-Practice 
l,wcsfigttfien Strategy (Thompson 1991) ~~::J~~)!idecision making process. A 
primary task in achieving this purpose is.•io.'a'sses"s'·each··waste management unit and 
unplanned release within the aggregate area to determine the most expeditious pathway for 
remediation within the statutory requirements of the Comprehensive Environmental 
Response, Compensation and Liability Act (CERCLA) and Resource Conservation ®-4. 
Recovery Act (RCRA). The existing body of pertinent knowledge regarding U 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 proeess pathway for each -~i.~~~lffli!ilmi• l\~!lffl. This data 
evaluation process is a refinement of the Hanford 6.it.~!Past-Practice bnrestigtttien Strategy 
(Figure 1-2) and establishes criteria for selecting ;mj:iippropriate Hanford $,fi,j Past-Practice 
lR1,resfigttlien Strategy pathways (expedited response action, ERA; interim remedial measures, 
IRM; limited field investigation, LFI; and final remedy selection) for individual waste 
management units and unplanned releases within the 200 Areas. A discussion of the criteria 
for pathwtty selection and the results of the data evaluation process are provided in Section 
9.1 and 9.2, respectively. Figure 9-1 provides a flowchart of the data evaluation process that 

~~--~ --<1.i:~~~~s~ '. .... m,1~1r~ •~::,;=:Bmm::11:m:1mu! 1,~::1~:~iffl::~i:mt!BP 
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unplanned releases do not have inf onnation regarding the nature and extent of contamination 
necessary for quantitative or qualitative risk assessment, especially with regard to hazardous 
constituents, and were recommended for additional investigation (e.g. , LFI). One unit, a 
septic tank and drain field, was recommended for an ERA and corrective action, if required, 
to assess whether the liquid discharged to the system is mobilizing contamination beneath the 
216-U-1 and 216-U-2 Cribs. Several units and releases assessed within the ERA pathway 
were recommended for actions that fall within the scope of existing operational programs. 
Wooden cribs with collapse potential and sites with elevated levels of surface radionuclide 
contamination were reeommeAded fof iftelusioA m g ;;i.lJ.iit+t,!l;;§y);;;the Radiation Area 
Remedial Action (RARA) program. No further aetfoe.···was···ieeommeftded fof ftft UAplar.ned 
release site that had beeA elCftfted up aftef the release and fof wh:ieh the loeatioA ean ao 
loAgef be deteffflined. 

Waste management units and unplanned releases which will be dispositioaed l:i 
i44i~B:::entirely by other programs were not subjected to the data evaluation eriteria 

~----E 
assocfated'. -·wfrii.the··206~UP~3-Operabie-·unfr.that ·•were ·iioievaiuated.mdude single-shell tanks 
and associated diversion boxes, vaults, catch tanks, and high-level waste transfer lines. 

OAe huftdred forty two mil:l:ioA l-itefs (37,600,000 gal) of siflgle shell tank wastes are 
stored m 149 siflgle shell tft:ftks m the 200 Areas. Safety eoe:eems are being e11aluated ftftd 
eo££Ceti11e aetioe:s foffflulated. Chftffteteriffltioe: is beiflg peffofffled m SUf)f)Ort of tank safety, 
£emediatioa, iflterim stftbiti£fttioA, ftftd isolatioft, as well as elosure pl9.ftfli.ag. .After the 
siflgle shell tank wastes &re plaeed m a safe interim. stomge eoefigumtioft, the single shell 
tank opemele units will be elosed uo:def the National BwtifonmeAtal Policy Aet 
O,ffiPA)/ew,ifonmeAtal impaet stfttemeftt (EIS) ftftd RCRA elosure proeesses. New 
teellllology is Reeded to support eaeh majof step in this proeess. 

WHC(UPLANT-4)/8-4-92/02533A 
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Siflee the activities associated with closure of the 200 UP 3 Operable Unit single shell 
tank sites are e'M:teBswely eo•rered by a. s~B:fftte program (lfld s~B:fftte Har.j-offi: Federal 
Facility Agreement end: C0nsent Order (Tri Party Agreement) milestoBes, reeommendatioBs 
for dispositioB of these units (lfld associated uBplar.ned releases will Bot be included in the 
aggregate 8-.fCft ffl(lflagemeBt study report (.AAl.{SR). 

--~11111:, 
Recommendations for redefining operable unit boundaries and prioritizing operable units for 
work plan development is-.:li:l;ffifa>rovided in Section 9.3. No additional aggregate area
based field characterization.3.ct1vhfos are recommended to be undertaken as a continuation of 
the A.AMS. All recommendations for future characterization needs (see Section 8.0) will be 

;i;!; r-w;i~~•;i:•~i1ii..;;i;,11ITDll.l1\ill• lllll~l~t 
lrlftl lltf..l::ffil tli:lirl&:::Bflmiffl:• ~::li!' :iiwl:i:reinec11a1 ··1nves11iai1ori····· · 
(RI)/feasibility study (FS), RCRA Facility Investigation (RFl)/Corrective Measures Study 
(CMS), l }lm work plans. Sections 9.4 and 9.5 provide recommendations for focused 
feasibility and treatability studies, respectively. 

9.1 DECISION-MAKING CRITERIA 

The criteria used for ffliiassessiftg the most expeditious remediation process pathwtty are 
based primarily on urgency."ior action and whether site data are adequate to proceed along a 
given pathwtty (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 Hfl'f'e been ~ 
initially evaluated as candidates for an ERA. Sites where a release has occurred or is · 
imminent beeome a -~~::candidate$ for ftft-~. Conditions that might trigger an 
ERA are the determination.olan u"i1acceptabie health or environmental risk or a short time 
frame available to mitigate the problem (ThompsoB 1991) {lffl,fgl)QiJll1l For the 
purpose of this eva:luatioR, this trigger implies immineRt MEfsuhstaeimfeAdangeffflent. As a 
result, candidate ERA units were evaluated against a set of criteria to determine whether 
immmeBt aBd substaBtia:l endaftgeABent to hum(lfl health or the etlYH'OftffleBt iffimPi.!: {qf 
illlil::l ::wllmll!IIP.1111::it:!nxilm~~Inl§:::exists. units and unplanned· releases 
that are recommended for ERAs will undergo a formal evaluation following the selection 
process outlined in WHC (1991b). 

WHC(UPLANT -4)/8-4-92/02533A 
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Waste management units and unplanned releases that are not recommended for 
QQP.iiflfijlp;IM. an ERA continue through the data evaluation process. Sites continuing 
throu.gh"ihe "·process that potentially pose a high risk (refer to Section 5. 0) , become candidates 
for 1#:figillII 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 ranldngs 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 IRM sitcs ;;~i~l;!~l/ffltl ;.lfflfilljli. 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 mR/h exposure rate, 100 ct/min beta/gamma 
above background or alpha greater than 20 ct/min were also designated as candidate IRM 

umqrr6111•••,-• 111~•,-1.,~~tion, 
surface contamination sites which had an Environmental Protection Program ranldng of 

~ii.1~ni.1tli~;t~ii.n\Si•iii!~i ; .;.:•li~i:11!!!~~!!~• 
sites are listed in Table 5-1, which summarizes the high priority sites. ~ ;f<iiinil 

..... -.,; 
;~~~it~ t~=a;f:~:~=1r~;:IRM:;1; ==;pp~pri;t~f~~ the site. Candidate IRM sites that did 
not meet the IRM criteria were placed into the final remedy selection pathway. iiiffiffiffi 
11::p,1• ;::IBiili:~ :11:::iitqmlim§B~ttr::~n#:BiUt:ii: mrl l!!~·-y I 
Mill~ 

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 

:i::~:•~Rffl, RARA, :l!~~::-•it~:•pr Sttrplus Facility &9ffllmi~-grnffll 1mm 
QJ.pm~Jp:lrograms). 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 

iiaiiiiiii-•a~;J1111r 
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Units and unplanned releases recommended for complete disposition under another 
program (e.g. , single-shell tanks and associated structures under the Single-Shell Tank 
ffimjl Program) were not considered in the 200 AAMS data evaluation process. In 
addltlonJ 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 U Plant 
Aggregate Area are described 111:::111:)llril!l-}mmiiiill::: in Section 2.3.10. 

Specific criteria used to develop initial recommendationi for-BPA{~ , LF'q, and 
IRMs for units and unplanned releases within the aggregate area are provided in Sections 
9.1.1 and 9.1.2. Units and unplanned releases not initially addressed under an ERA, LFI or 
IRM will be fifst--evaluated under the final remedy selection pathway discussed in Section 
9. 1.3. 

9 .1.1 Expedited Response Action Pathway 

Candidate ERA sites are evaluated to determine if they pose an imminent and 

~;;;;iiai:i ;:::Bi:ilB::i,~jititti:;irli~•fl• ll:~r All units 
and unplanned releases other than those recommended for complete disposition under another 

1:1:::::::::::::::• i::1:- ::1-itl!]il:iii~hiiflIB:illPi iiniixi 
~YM!ml 

1:::::::::::::::::::1111::1:::1111:::~:11r~:::1,,§~i::11:::m§1Pv~:::6.ttm111 iv~~~ 
~2nffii~~ 

!!!• , I 
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~::::::::::][liltiiHBI!?t:::• ,!i.1t:m :::Mii!El::1:::11um1-! 

1:::::i:::::::::::::m:• ::e1::g :::mi::1M?~!ll{Pi mtllil:lt9?imiliiliii 1:::111:!:::r§t:y :::Jml?.tt:igi, 
ti!m:11::1::§~1::mt~ :::11m1 

, :::::i:1c::• ::1ma11::gr::il!2l:::• i:::1111111f::in1::::t9:iilillaIDm::::§1:li'.Dlwe:::ei 
I i i ffiffl'.iffin§i\i:l 

The ~ ~:::9im~m!lilllt:::B :l!m:::~r! i!;icriterioR used to assess the Hlllt or 
HRplft:llfted release ~ ¢.lfil:U'&~@~ i! is whether a driving force to an exposure pathway 
exists or is likely to exist° ·u@is.orunplanned releases with contamination that is migrating 
or is likely to significantly migrate to a medium that can result in exposure and harm to 
humans required additional assessment under the ERA process. Units or unplanned releases 
where contamination could svrea~ffi!iffl.if)md, therefore, potentially require significantly 
more extensive remedial action if left unabated were also assessed in the ERA pathway. 

Waste management units and unplanned releases with a driving force were assessed to 

!~~Ji'iii4ilr!!!~~.!!!! 
of the release. If the release or imminent release is greater than 100 times the CERCLA 
reportable quantity for any constituent, the unit or unplanned release ~remain§ in 
consideration for an ERA. If the release or imminent release contains hazardous .. constituents 
at concentrations that are 100 times the most applicable standard, the unit or unplanned 
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---·---~ quantity and quality iii~mii':of a postulated release. Standards applied include Model 
Toxics Control Act (MTCAj"°standards for industrial sites and U.S. Department of Energy 
and Westinghouse Hanford Company radiation criteria (refer to Section 6. 0). The 
application of these standards does not signify they are recognized as ARARs. 

-
If a release is HflfflHlent Elftd sttbstflfltial::,miiffllffli i!i~l:::!imill::t~t:V.B.!ffi::et 

fflil• liil ::il, a technology must be readHy avillabie"fo "confrofthe ·re1ease ·for a unit or 
unplanned release to be considered for an ERA. An example that would require substantial 
technology development before implementation of cleanup would be a tritium release since 

~~t=~~~~ti::1r.i~1p::.technology is available ft»ig ii§milt!:::lmY:::s§ulmmi§n§::l:§f 

Another criterion for Em ERA is to detemime whether HBplemeHtatioH of the e:vaile:ble 
tech:ftology wottld he:ve e:d-.•erse conseqttences the:t wottld offset the beHefits of Em ERA. 
~wnples of adverse consequences melttde: techftologies where the e:Kposttre to elCElflttf) 
persoHB:el wottld pose e. mtteh greater risk thEm the release; the ERA wottld foreclose furore 
remedial e.etioHs; or the ERA wottld pre·1eHt or greetly hiflder furore de.ta collection 
activities. If e:dverse coHseqtteHees e.re Hot expected to be preseHt theH the site reme.med m 
coHsideratioH for Em ERI\ .. 

The final criterion is to determine if the candidate ERA is within the scope of an 
operational program. Maintenance and operation of active waste management facilities are 
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within the scope of activities administered by the DefeRse Waste Management Program. 
Active facilities include certain transfer lines, diversion boxes, the 241-~-302 Catch Tank, 
the 244-U Receiver Tank, the 216-U-17 Crib, the 216-2-20 Crib, and the •urtJ>.:f\tfie 
216-U-14 DitchtmB.!IliUiEI!· Generally, active facilities will not be''hici~aea·In past 
practice investigations unless operation is discontinued prior to initiation of the investigation. 
The Stuplus Facilities S§lnu,IIPl:::~d RCRA Closure5 P:lrogram is responsible for 
safe and cost-effective surveillance, maintenance, and decommissioning of suiplus facilities 
":11~ -~~¥:A closures at the Hanford Site. The SulJ)lus Facilities m1m111,m2• .g:::mi:fillD: 
!f!§ffifiIPJ>rogram is also responsible for RARA activities that include surveillance, 
mamteiia.iice, 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 pathway. 
JtQti!:~P!~~ §Urface contamination cleanup under the RARA program is lift example where 
initial clellftup may not address subsurface contamination and, therefore, additional 
investigation may be needed. 

Final decision~ regarding ~ i!ir-&Am :gf.i!:~~ whether ERAs are justified in the 
a.~~~e.gate area will be made bet;;eeR·-m:::no:s·; .EPA, a:Ad Ecology fmg!B~~::m~l:iu~ 
§QJ.iibased, at least in part, on the recommendations provided in this section, ig@ results of 
ihe····tmal selection process outlined in WHC (1991b) , llftd availability of resources:· 

9.1.2 Limited Field Investigation and Interim Remedial Measure Pathswtty 

High priority waste management units and unplanned release sites were evaluated to 
determine if sufficient need and information exists such that an IRM could be pursued. An 
IRM is desired for high priority units and unplanned releases where extensive 
characterization is not necessary to reach tt-defensible cleanup decisionj . Implementation of 

~ ::1t ::1m:::rnl!i•mm::ym:::m1::1Ja-tmlll}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. 

units. ~eU:~~:~: ~t~h:a~t::~7te:ep=~~ ~~!~;i~,-~i-,§1,~i,iD~::;: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 

~::a:~:=:s:~~~::~n~lii1ii'1~1llllil1iilit1~B;ffigili,1irg 
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J~e LFis can be used to characterize a representative unit or units in detail to develop a 
remedial alternative for the group of units . Observational data obtained during 
implementation of the remedial alternative could be used to meet unit specific needs. 

-~--· ill Peifiti: !!IMI ffliiiB!: iffliB 
Data adequacy is assessed in the next step. The existing data were ;l~ ~valuated to 

determine if: ( 1) existing data were-{i.t i ] sufficient to develop a conceptuaf model and 
qualitative risk assessment; (2) the IR&f .. 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 pathway. 

The final step in the IRM evaluation process is to assess if the IRM will work without 
ijlmfi~tli:adverse consequences. This includes: will the IRM be successful? will it create 
s1gruficanfadverse 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 iitni 
11-1r11:~~ .. ~~?.I.11I.11~11~~. r.?.~ .. ~~.: ..... 111:m~:mam:111=1.1i :1 •~!mt~ im 
im!I :wtm Pi m.¢!1~ m • ~ ~•tmr1 m::1m GB'1t1:1mMf 

Final decisions will be made - betweeft DOE, EPA, and Ecology i~!if4~g ~i~ 
EQmlllg~fflmm!Bll~~~:1~- :!11 OR whether partieulacr I~~ ~ j tistilleci 
based, at least in part, on the recommendation provided in this AAMSR, !ii]P! results of a 
supporting LFI, a:nd 0:¥11ttftbi1:ity of resourees. 

9 .1.3 Final Remedy Selection Pathway 

Sites recommended for initial consideration in the final remedy selection pathwtty are 
those not recommended for IRMs, LFis, or ERAs or were ~q!ffl§l~~tqJ;l low 
priority sites. It is recognized that all units and unplanned releases within the operable unit 
or aggregate area will ixiP.ffigylbe addressed collectively under the final remedy pathwtty to 
support a final -1:B:lmll!:mm:i~l::Record of Decision (ROD). For the purposes 
of this diseussioft, RI/FS fl:ftd the RFI/CMS processes acre syftoftymous; therefore, RI/FS will 
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be used throughout this discussioR to represcRt either the CERCLA or RCRA investigatioR 
past pmetiees process. 

The initial step in the final remedy selection process pathway is to assess whether the 
combined data from the A.AMS, 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 
waste management units, the final remedy selection pathway 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 identified and 
collected. 

No further actioR is reeommeRded for those sites that were remediated in the past but 
haire Ro eoordi:eates for their loeatioR. .A.ft e*ample of such a site is an HR]Jlar.ned release 
aloRg a road during the tmnsport of mdioaefr,,e materials (i.e. UN 200 W 46). If the 
contftmi:eated segment of road is eleaBed to backgrouod mdiation leYels in the aree. and the 
location of the contftmi:eatioR is RO longer kH:owR, then the site will be reeommeRded for no 
further aetioR. 

9.2 PATHWA¥ RECOM1\.1ENDATIONS 

Initial recommendations for ERA, IRM, and LFI are discussed in Section 9 .2 .1 through 

9. 2. 3' respectively. ~ 1:1m:::1mi~ Illi m ::inl.~r&::11m~!:proposed for 
initial consideration under the final remedy selection pathway are discussed in Section 9 .2.4. 

!ffl!l:!t!:il• ill::i l::lmlmll l~li ~11¥1iil9U:iml • 1:liMlimU 1111• 
Pil:li • 1111,:11:• l i iiP:ii:ml§ it(tl!l:ft~twi!ml:1•:1m 1 :• :: iiifffiWJ9?iY9~]§ 
prgy~:mm~ l i~t~:~ Sites reeommeRded for no further actioR are proposed in Section 
~- Fofiowllig approval by DOE, EPA, &ad Ecology, B B! i: :l:• l li: l:1!911!1~: these 
recommendations will be further developed and implemented in work plans. Finally, Section 
9.2.6 pro•t'ides reeommeRdatioRs for i:etemtioRs treatment, stomge, or disposal (TSD) facility 
closures with past pmctices aetiYities. 

9.2.1 Proposed Sites for Expedited Response Actions 

Pf:98mli:: Se>reral uoits were evaluated along the ERA pathway. One unit, 2607-WfS Septic 
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Tanlc and Drain Field was recommended for an ERA. Sflt-ljfflWfoandidate ERA units ( cribs 
with collapse potential and surface contamination sites) were-· recommended for disposition 
under the RARA program. Three active waste management units receiving liquid discharges 
were evaluated as candidate ERA units. The active units were recommended for disposition 
under an ongoing Defease Waste Management program to discontinue discharges ffefft-Q:f 
liquid effluent to the soil column. A discussion of the recommendations for these sites Is 
li~!i :li~iilm~:iiffl '.~ ::included in this section. Since th~ clll~icipated response actions 
are not expected to fully remediatee the ERA sites, all 5ites-:Y.ffit~fwill be included for further 
assessmeat iB the FeH"aining vathways::~lixlfflliimffi~lmmtffl~Ri~l-

9.2.1.1 Sites lffliq\gicausing Subsurface Contaminant Migration. The 2607-Wt5 
Septic Tanlc and Drain Field is located about 50 m (164 ft) from the center of the 216-U-l 
and 216-U-2 Cribs. Approximately H-ffl~:~gJJl)li(l;gl)]iiJJ iof water per day gal-are~ 
IJ~f4,]'to be discharged to the drain fielcL There kiiius a significant flux of water 
through.tlie vadose zone beneath the site. This water could be remobilizing vadose zone 
contamination that originated at the cribs. This problem may be especially significant in the 
perched water zone above the Plio-Pleistocene caliche layer. At this location, there can be 
significant lateral movement of vadose zone water. The septic system could be flushing 
uranium contaminated water that is more than 100 times the reportable quantity and the 

c:i~~~r.s.~~ct.s. .. ~~?. .. ~~~ --~~?.~!~r~~--~q~µ-~!· .... iiHilii!r::11n§mmit!mmm1:• 

fflpi; lfl;IJ~ll (gj mfflitm:11 m:Esli 
The 2607-Wf5 Septic Tanlc and Drain Field should be investigated to determine if 

deactivation is necessary . The volume of water flowing to the facility needs to be confinned. 
If the value is significant an investigation needs to be made to determine if the liquid is 
flushing contaminants beneath the 216-U-1 and 216-U-2 Cribs. If it is, the et'ilri_pµg i!ffi 
andidram!neld should be deactivated. A LFI is recommended for this site after the ERA has 
-:•:•:-:-:-:-:-:-:-:-:-:-:-:-:-: -:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-: 

been completed to assess if hazardous contamination has been discharged to the site. 

9.2.1.2 Cribs With Collapse Potential. Four of the older cribs are open wooden structures 
that could collapse and potentially expose workers. A sudden collapse could bring 
contaminated dust from the buried crib to the surface. Based on crib inventory data, dust 
derived from the bottom of the cribs would be expected to contain radionuclides at several 
orders of magnitude above reportable quantities and quality standards. Cribs 216-S-21, 
216-U-1 and 216-U-2, and 216-U-8 all have potential collapse problems. An interim 
stabilization plflfi lii:: m ::BR~!B::is beiftg implemeated for the area surrounding the 216-
U-1 and 216-U-2 Cribs !lffiMIJfflll 

WHC(UPLANT 4 )/8-3-92/02533A 

9-11 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
l 
15. 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
20 
27, 
28 
2 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

DOE/RL-91-52 

Draft B 

Maintenance and contamination control measures for cribs with collapse potential are 
implemented under lift Of)effltioeal progfftffl, ffii!RA.RA:: m;9.gi1. Therefore, iflterim actions 
to mitigate environmental releases from these facilities ·will be defefred to fflnDiUHns~t 
the RARA pgrogram. An engineering study is planned under the RARA pgiogram for 1993 
to evaluate the potential for crib collapse for 200 Area eribs. 

Response actions such as the addition of clean fill material over the cribs or pressure 
grouting void areas within the crib to prevent collapse may be considered for these-sites 
W'iffi ifflli.iifflitfflil. Evaluation and recolllmendation of response actions for these 
facilities will be performed under the RARA pgrogram. 

9.2.1.3 Active Waste Management Units. Three active liquid effluent units operate within 
the U Plant Aggregate Area, 216-U-14 Ditch, 216-U-17 Crib, and 216-Z-20 Crib (note: 
PIX ! fflffl99: gij ~ gJ~Mit!! ~!f! :! ~J il,99yj).. Operation of these facilities provides a 
potential for migration of radioactive contaminants to the groundwater. Efforts are currently 
underway to evaluate an alternative that could be implemented that would result in 
deactivation of ~ I / facilities by June 1995. In the interim, hazardous wastes will not 
be discharged to these units. Evaluation and deactivation of these facilities will remain with 
the ~ §~fa>rogram and will not be included as part of the past practices 
investigation. In addition, investigation of contamination associated with the facilities will be 
deferred until after deactivation of the facilities. 

9.2.1.4 Sites With Significant Surface Contamination. There are five sites with levels of 
surface contamination that are high enough to be of immediate concern. Surface 
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 
levels at these sites would be greater than 100 times reportable quantities and quality 
standards. The corrective action for surface contamination sites fftHs-fsaddressed{within the 

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

scope of the RARA program. 

The 216-U-14 Ditch has been issued a Surveillance and Compliance Inspection Report 
(SCIR), and has been given a ranking of 13 out of 15 possible points. This means that the 
site has high surface radiation levels, that it is accessible, and that there is ongoing surface 
contaminant migration (Huckfeldt 1991 b). Past sampling has also shown that the sediments 
contain radionuclide concentrations at greater than 100 times the reportable quantity and 
quality standards. Actions for control of surface contamination of this site MC eurreetly 

ii,i .. i&i!!!~i!i!llttJ~\ 
effluent discharged to 216-U-14 Ditch (Section 9 .2.1.3). 
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Surface contamination exists in an area surrounding 216-U-1 and 216-U-2 Cribs. This 
area has been issued a SCIR and has been given an Environmental Protection Program 
ranking of 9 (Huckfelqt 1991b). The area includes UN-200-W-19 Unplanned Release. This 
area is being li.i[[[:ila,y[![lli[[[[stabilized as part of the interim stabilization plan (RARi'\. 
progmm§l1m::::1~ g>·: ····················· ····· 

The 216-U-7 French Drain and Unplanned Release UN-200-W-101 are both within an 
area of surface contamination of up to 35 ,000 ct/min. Surface contamination control 
activities at this site are recommended for evaluation and implementation under the RARA 
pgrogram. 

7 

The 207-U Retention Basin contains several contaminated areas with radiation counts of 
up to 70,000 dis/min. Only half of the basin is filled with water and there is potential wind 
blown contaminant migration from the dry half. Surface contamination control activities at 
this site are recommended for evaluation and implementation under the RARA P,f rogram. 

~~~-~-~ .I'!~~~~-Sites. The primary reason most sites 1~~:l~igmif.i.l [[yffii~§[::~ 
µtffit~:?fiJ.~ J were not recommended for ERAs was because of the lack of driving force 
to an·exposure .. patiiway. 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 were aefeffed to :Will ffl i,tj~§m [: py 
the RARA pprogram to eliminate the airborne release pathway or had msufficient quantity 
and quality 999:gltffl~gf:l:of contamination to qualify as an ERA. 

9.2.2 Proposed Sites for Interim Remedial Measures 

Twenty three fi.yg ![[of the 46 :l,~ [waste management units and unplanned releases 
addressed in the U Plant Aggregate· Area data evaluation process were identified as high 
priority units (refer to Section 5.0) and were assessed as candidates for IRMs. All but three 
of the ~ l1!\units designated as high priority units and unplanned releases were so designated 
because of high HRS and mHRS scores. The other unit and unplanned releases, 216-U-7 
French Drain and !,ffli-:[!i~!:[UN-200-W-101 and UN-200-W-161 Unplar.ned 
!«,leases, were designated as high priority because of surface radiation measurements. The 
Environmental Protection rankings did not add to the high priority sites because they had 
been included on the list because of the other criteria. The 216-U-8 Crib was not a high 
priority unit but was included in the IRM assessment pathway within the cribs category 
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because of its similarity to the other facilities. Septic tanks and drain fields and unplanned 
releases were two primary classes of units not considered in the IRM pathwfty. 

iiUiffiii.)!im~: 

1::::::trt:::eJ11ri1::111:11::m91im::!P1-::1111::n 

11r : : 21mow11:mim 

• :t:t :21mzarJ mtcli 

i ]:J:]:!:1¥.i!p.f Z#:llIDUc.n. 

, :: :::::t!Jilitet!l]?!til. 
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The waste mftflegemeAt units ftfC ell h:igh f)riority units ftfld have beeft desigA&ted es 
IRM ea.Rdidates. These units have i:Asuffieieftt data to eoAduet ftfl IRM a.Rd , therefore, haYe 
beeA reeommeAded for edditioAftl ehe:meterizatioA. Although the Z ditches reeet11ed waste 
from a distin:etly differeAt source tbftft the rema.iniAg treAeh ftftd ditch, these sites ftfC grouf)ed 
together because ell wastes were eommi:e:gled iA U PoAd. The 11est ftfeft of the f)Oftd and 
ditches does not reqHire an exhaustive ehe:meterization effort because eontamiAa.Rt profiles 
ftfC eXJ)ected to ee similftf ftloAg the trenches ft:ll:d ditches ft:ll:d throughout the f)Ond ftfCft. 

Therefore, ft LFI was reeommeAded to ehflfteterize ft limited AUmeer of ftfCftS of the trench, 
ditches ft:ll:d pond. The iftformetioA gained from the LFI is eKpected to provide suffieieAt 
information to eonti:Aue with ft:ll: IRM if it is determi:Aed to ee justified. 
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FeeonuBended initially fof the U Plant Aggregltte Area. The rea:son 1:1nits Mid 1:1eplanned 
releases did not meet the criteria was eec&Use none were eonsidefed to h&1te edeq1:1ate data to 
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perform a q1:uilitati·1e risk assessmeHt and/of select a remedy. TweHty 1:1Hi:ts remain as IR!.{ 
candidates b1:1t req1:1ire LFis to obtaifl s1:1fficieHt i:AfoffflatioH to proceed with the IRM:. t( llffii 

----~~!¼~ A discussion of the LFis is provided in Section 9. 2. 3. 

9.2.3 Proposed Sites for Limited Field Investigation Activities 

TweHty J.rpijft~i\Hwaste management units are recommended to undergo LFis.-The 
LFis have to be recommeaded to pro11ide s1:1ffieieflt informatioB to pFoeeed with an Im{. j 
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Candidate Im{ ttnits ha•1e beeH categomed into two grottps that coftta.in similar release 
waste, release mechanisms, and desigH. The first grottp coHtai:fts cribs , freHeh drains , aHd 
the FC¥erse well. The seeoftd grottp coHtai:fts the U PoHd system which iflelttdes the poHd aHd 
associated treHches and ditches. 

9.2.3.1 Cribs, Freeeh Drams, aed the Reverse \\7ell. Cribs with collapse poteHtial have 
also beeH e•t'alttated along the ERA pathway ha¥e been recommended for actioHs ttnder the 
RARA progffiffl (see SeetioH 9. 2 .1). The actioHs implemeHted ttHder the RARA progffiffl 
will precede the LFI activities. Cribs with collapse potential i:ftelttde: 

• 

• 

• 

• 

216 S 21 

216 U 1 

216 U 2 

216 U 8 

Cribs to be i:ftvolved i:ft LFI activities that do not require actioHs ttnder the RARA 
progffiffl (cribs withottt collapse poteHtial) i:ftclttde: 

• 

• 

• 

• 

216 U 12 (RCRP .. disposal facility) 

216 U 16 

216 U 17 (acfure) 

216 Z 20 (acti¥e) 
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The two active eribs will be included m im·estige.tioa e.ctivities if they ere dee.ctiYe.ted 
priof to prep81lltioft of in·1estigetioR plMs. 

Freftch drains and re¥erse wells are essefttially small diametef cribs and are therefore 
ce.tegorized with cribs. The oft.its include: 

• 216 S 4 

• 216 U 3 

• 216 U 4 (Reve£se \Veil) 

• 216 U 4A 

• 216 U 4B 

• 216 U 7 

The cribs with collapse f)Oteatial Md the 216 U 7 Freftch Drain were e.ddressed in the 
llli pathway afief flfst being e.ssessed in the BRA. path-.i.•ay. The actions recommended for 
the oft.its will ftOt e.ddress the subsurfe.ce contftffline.tions in the fe.cilities ; therefore, they were 
included fof e.ssessment under the reme.ini.ng criteria.. The cribs, Freftch dfll:ins Md reYerse 
well, with the e,wcptioft of 216 U 8, were high priority oft.its. The 216 U 8 Crib we.s 
included in the cribs grouping because of its similarity to the other cribs. 

The iftitial decisioR f)Oint in the Illi pe.thwe.y is to e.ssess whcthef de.ta a.re e.deque.te to 
coftduct M llli. The de.ta 8:'t'e.ile.ble fof cribs a.re sc£ecftiftg level de.ta Md estime.ted 
in1t•entories which do ftOt provide information Oft the nature and eKtent of the contamination. 
Therefore, M Illi could ROt be implemented without further ifl1t·estige.tion. 

Simile.rities of oft.its me.y me.kc it possible to remediete them using the obserye.tione.l 
approach afief chB:fllcteriziBg oftly e. few of the oft.its. Therefore, it was eKpected that a LFI 
would provide sufficieat informetioft to proceed with 8:B Illi fof we.ste mMe.gcment oft.it 
groups. Therefore, the be.sis fof reeommeading e. LFI is the.t sufficient info£me.tioft CM be 
ge.ined from e. more detailed investigatioR of ofte Of two of the cribs e.nd e. Preach drain the.t 
would allow a remedial decisioft to be made Oft the othef cribs with little or RO additional 
chfl:fllcteriffitioft. 

Possible represeatati'f'e cribs fof the U Pl8:Bt Aggrege.te Arce. would be the combined 
216 U l and 216 U 2 Cribs, the 216 U 12 Crib, and 216 U 3 French Drain. The 216 U l 
e.nd 216 U 2 Cribs were selected to rep£eseat eribs £eceiving we.ste duriflg iftitie.l opemtioas 
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ifl additioR to beiflg represeHta:tive of perehed water ltfl:d mobile umnium coHta.miflation 
coRditions. The 216 U 12 Crib was selected to be representa:tir,c of cribs receiviflg waste 
from more recent Of)CffltioHs. The 216 U 12 Crib was selected also siflce it is a RCRA TSD 
facility which may reqttire ehtl:F8:etemtion for closure eRder RCR.<\. The 216 U 3 French 
Drain was chosen bec&ttse it received the most waste of the Fhench dmifts ltfl:d has the 
highest iflveetory of eoRta.miflO:Bts. The mtioRale for IRM e:nd LFI will be more completely 
developed ifl work pla:fls. 

9.2.4~). Proposed Sites for Remedial Investigation. Sites proposed for O:B operable unit or 
aggregate ftfC8: RI iflelude a lMge group of unplMBed relee:ses along with a sme:ll group of 
diverse units which e:re eni(t\le because of design or coete:miAO:Bts received. The sites 

tii8Big1c•~mB~::iB1i,i,i;;i;~r,i,~~mt:;~mf§,~!1llpg 
ffiajg~p\ffln jipiffl !Mmliqpp- j(IJ~ ~i The fHSt Category generally contains a mix of 
uruque timts· which were· assesse<:fm tiie ·IRM pathway but had i:ftsufficient dfttft to conduct O:B 
IIU.i. The second [.#.i§~ll!eategory liiP: consists of low priority trenches (dry trenches) which 
generally received one "time transfers of waste. The ~ iPi.4 lgf,99pJl: category contains 
septic tanks and drain fields which require confirmatory sampling to show that the sites do 
not contain hazardous or radioactive substances. The fourth category m!m lgrqµpJcontains 
burial sites which require confirmatory sampling to show no contaminatfon exists:· The AAh 
category f:qµftii;QYP !contains low priority unplanned releases which have unique 
contaminatfon .. hlstones. 

9.2.4.1 Rete&tiee. Basie. ae.d Settlie.g Tae.k. The two waste mO:BagemeRt snits within 
this group e:re high priority O:Bd were assessed in the IIU.f pathway prior to desigRation as 
final remedy sites. The sites iflclude: 

• 207 U Retention Basi:ft 

• 241 U 361 Settling TB:llk 
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The reteHtioH basin. was first assessed in. the ERA pathway ttnd was reeommeHded for 
dispositioH uHder the RARA progmm. The reteHtioH basin. required surface coHtflmi:ftation 
coHtrol measures. The RARA. progmm actioH does Hot assess subsurface releases from the 
facility ttnd, therefore, the unit eoHti:ftued to be assessed again.st the remaining criteria. 

The two units in. this group htwe beeH assessed as high priority units in. the IRM 
pathway. IHsufficient de:te: exists to coHduct ftH: UU.I for these units . Because of their unique 
desigH and release pathways, these units h£We HO similar sites with which they can be 
grouped for the purposes of ttn LFI. 

IHsufficieHt de:te: exists at these sites to coHduct a RA. /•i RI is reeommeHded which 
would include each of these sites to pro¥ide Hature and eKteHt of coHtamination information 
to perform a risk assessmeHt for fmal remedy seleetioH. 

9.2.4.J?:i:l Trenches. Four trenches have been grouped as a single class because of 
their similarity. These trenches are basically excavations which were opened for a short 
duration of time then filled in. The trenches include the following : 

• 216-U-5 

• 216-U-6 

• 216-U-13 

• 216-U-15. 

All trenches are low priority units which were assessed in the final remedy selection 
pathway only. The units are generally unique in the types of waste received. Three of the 
units, 216-U-13 being the exception, received one time transfers of waste which indicate a 
low migration potential. The 216-U-13 site received small quantities of equipment 
decontamination waste. 

The units were grouped and RA possibilities were examined. No data exists to 
determine the nature and extent of contamination at these sites. Therefore, a RI which 
includes each unit was recommended to provide data adequate to perform a RA and select a 
final remedy for the units. The unique nature of the units will not allow for investigation of 
a representative unit and applying the information to the other sites. 

9.2.4.I;~; Septic Tanks and Drain Fields. Confirmatory investigation levels should 
be performe<lat'.each of the septic tanks and drain fields: 2607-Wf5 , 2607-Wj?, and 
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2607-Wf9. The investigation at 2607-Wt5 should begin after an ERA has been completed. 
These fo.ur sites all have been assigned low HRS scores by comparison with other units. 

There are no sampling or inventory data for any of the sites and so a RA cannot be 

that no contamination exists in the tanks and drain fields . If no contamination were to be 
found , then no further action would likely be recommended. 

9.2.4.l.~4il Construction Surface Laydown Area and the l @f:1.Jff~i4.fBurning 
Pit/Btuial GP8UB:d. Confirmatory investigation levels should be coiidiicted-.1:~ ::Rlt::::m,:D. 

llll~!!Pf!!!! ~~!:d~
0
~:~t~o~t~~~:~e~~~~~;n~~:~·!!!-~;··· · 

comparison with other units and unplanned releases. There are no sampling or inventory 
data available for the areas, so RAs cannot be performed. Historical data on the 
Construction Surface I..aydown Area do not indicate the disposal of any radioactive or 
hazardous material at this unit. The available information on the lifil llffiYP.QfBurning 
Pit/Bttrial Grottnd indicates that the contamination was cleaned up·:··· Invesffgation is were 
recommended for these units to provide enough data to confirm that contamination does not 
exist at either of the two units . If no contamination were to be found , then no further action 
would be recommended. 

9.2.4.l~-5~1, Unplanned Releases. Thirteen unplanned releases with known 
contamination are candidates for inclusion in an aggregate area or operable unit RI and two 
of these sites are recommended to undergo surface radiation cleanup under the RARA 
f}'grogram before RI initiation. These sites are !! ::l\f!:B:lf 

• UN-200-W-6 

• UN-200-W-19 (RARA) 

• UN-200-W-33 

• UN-200-W-39 

• UN-200-W-48 

• UN-200-W-55 

• UN-200-W-60 
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• 

• 

• 

• 

• 

• 

UN-200-W-68 

UN-200-W-78 

UN-200-W-101 (RARA) 

UN-200-W-117 

UN-200-W-118 

UN-200-W-161. 
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Confinnatory sampling is only recommended for six unplanned releases . Unplanned 
Releases UN-200-W-33, UN-200-W-68 and UN-200-W-78 all have HRS scores below 28 .5, 
and do not have any data to support a RA. Sites UN-200-W-117, UN-200-W-118 and 
UN-200-W-60 all have insufficient information available for HRS scoring. However, each 
unplanned release is described as having been cleaned up or released as a radiation zone as 
contamination decayed to background levels. It is thus assumed that these sites would have 
low HRS scores. Confirmatory sampling is recommended for these unplanned releases to 
provide enough data to confinn that contamination does not exist at these unplanned release 
locations. If no contamination is found , no further action would be recommended. 

The unplanned releases, with the exception of the two RARA releases , all had low 
HRS scores and surface radiation levels and were classified as low priority. The low priority 
releases are assessed under the final remedy selection pathway. The two releases for which 
surface contamination cleanup actions were deferred to the RARA Program are not expected 
to be fully cleaned and therefore were regrouped with the other unplanned releases. 

A lack of soil sample data and inconsistent survey data make RA completion 
impossible. A RI needs to be performed to identify the contaminants and their extent. 

,~1;1~1 : e;IIIIIlilI(lfJil l-ilf:i:!&liIElffilitiiI!IY~i iltlsln! miil~IHii 
t9!:IB!i:B:i:l ::• ::::c•:m lll:l!:iifml:illlffllil!l~!:::11m:::imli:!Alm~-~ ..... 
1mmm1iU~~JQN1lQQB'.1[1\ffl~ ~ij-]! ffi.j§pg::~iU§.1 ll@.i.W'.iia!illPi~i J~f 
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9.2.5 Proposed Sites for No Further i+"etioB 

Unpla,r.ned R-elease UN 200 W 46 has been designated as a no further action site. The 
unpla,r.ned release oecurred during tfftftsit of a contaminated piece of equipment across the 
aggregate area. There is also no specific geogmphie area that was contaminated. There was 
insufficient da:to. on Unpl&r.ned Release UN 200 Vl 46 to gi·;e it 8fl HRS score and it was 
only described as spotty contami:Aation in the Z and U Plant aggregate areas. 

9.3 SOURCE OPERABLE UNIT REDEFINITION AND PRIORITIZATION 

The investigation process can be made more efficient if units with similar histories and 
waste constituents are studied together. The data needs and remedial actions required for 
similar waste management units are generally the same. It is much easier to ensure a 
consistent level of effort and investigation methodology if like units are grouped together. 
Economies of scale also make the investigation process more cost effective if similar units 
are studied together. 

9.3.1 Units Deferred ta 1,-ili :Other Aggregate Areas or Programs 

The investigation of several sites should be transferred from the U Plant aggregate area 
to other aggregate areas for investigation. The 216-S-4 French Drain and the 216-S-21 Crib 
should be transferred to the S Plant Aggregate Area. The 216-2-20 Crib should be 
transferred to the Z Plant Aggregate Area. Transfer of these units would allow them to be 
investigated with other units with similar waste histories. 

All waste management units and unplanned releases in the 200-UP-3 Operable Unit are 
recommended for deferral to 1@1!1!:: !y:lthe Single-Shell Tank Closure Program. The 
units include the 244-UR Vaufr; several cliversion boxes, valve pits, a catch tank, single-shell 
tanks, the 244-U Receiver Tank, a septic system, and associated process piping. 

The 241-U-151 and 241-U-152 Diversion Boxes in the 200-UP-2 Operable Unit should 
be included in the 200-UP-3 Operable Unit and closed with the tank farm facilities. The two 
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diversion boxes are on the east edge of the 200-UP-3 Operable Unit and are therefore easily 
incorporated in the tank farm operable unit. 

The 241-UX-154 Diversion Box and 241-UX--302 Catch Tank are integral parts of the 
tank waste cross-site transfer line and are likely to be operated for several years. These 
facilities should, therefore, be iflcluded ifl the deeontttmination flftd decommissioning of the 

~----~ flftd encasements. t::El]ZtU• :l!B::::19!:§l.fl::::ql!:l ~Jl :i~i 

Deactivation of active liquid effluent units should remain within the existing Defense 
Waste :Mflftagement Progmm. ltl~i:::~ ~ liit:l!:98'mll~ The active facilities include the 
216-U-14 Ditc~:::i• !ftJnliii il!r.ffili!:!li:l!i:!!t:!P:t! tl!It!mliiil!i~iil, 2 l 6-U-17 Crib and 
the 216-Z-20 Crib. Investigation of these facilities will be deferred until after deactivation. 

Potentially new sites including the uranium contamination spill and the paint spill have 
not been verified as unplanned releases. Action on these sites is deferred until an actual 
release has been verified and the regulatory status of the sites determined. 

9.3.2 U Plant Operable Unit Redefinition 

Redefinition of the 200-UP-l and 200-UP-2 Operable Units are suggested based on the 
ctata evaluation in this report. tt:I I&llmlli11:J::m1 :::1e1tis§mllilltiJit:ffii 

la--l• WII:: sliouic1· &;· iedermtxfa·s·toiiow·s:······················································ ························ 

• Investigation of groundwater should be removed from the scope and the--:ffiq1ij~ 
m{l::!~OO West Area Ggroundwater (f,perable ~ ijnit miiii!ilI!l9'lrJ.l:Hf ~ w 
groundwatef f)Oftion of the 200 UP 2 ()pefllele Unit will be reassigned to aHothef 
opemble unit based ea the resHlts of the 200 \\Test Groundwatef 1«\M.4S .J 
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119 
The geogmphle boundaries should be redefined to i:ftclude the 216 U 14 Ditch ftfl:d 
207 U ReteAtion Basi:ft i:ft the 200 UP l Operable Unit Father than the 200 UP 2 
Operable Unit. 

~a~&~ili•r1•~~!t, 
Facilities Progmm$. . The facilities are also structures with no unplanned releases 
and can be dealt with more efficiently in thls-ffl,iji existing Hanford program~. 

l ill1llll•llll~lr•lllli~llllllff{~I~ 
iint::miijimm:ttffil1liffl:Ji iYBilti\Ilil::!n!:~~Yiittffiffli: 

Investigation of the 241-WR v~~l~ -~~~-1-~ ~ ~~~~ ~?. l l::if:lm:m~ :: ~ffil il 
the Suff)lUS Facilities Progt'{lffl;~ffliw~mm::!1~::::1~:B!Hl!(ilffl~
This structure has had no unplanned releases (!q(JQl((El§ffin• . <l?.~ ~cl?~~ . 

~1Eim2L~;-i;]_1_atra:[Loi:,mmBiill111
UIRPP 

These recommeedtttions will be used to defmed the scope of the Tri Party AgreemeAt 
i:ftterim milestoAe M 12 15. 

The 200 UP 1 Operable Unit should be re11ised as follows : 

• Defer grouAdwater i:ft1t•estigatioA i:ftto the 200 West GrouAd1n•ater .A.AMS . 
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Defer High le•,el waste tmHsfer facilities O:A:d pipelin:es to the Sttrpltts Facilities 
Progfflffl. 

Ieclttde the 216 U 14 Ditch O:A:d the 207 U Reteetioe Basifl ifl the 200 UP 1 
Operable Uftit. Defer iffi·estigatioe of the aefr,e segmeet of the 216 U 14 Ditch 
ttRti:l after deactivatioe. 

IUslllinil§mffim ~ mimit!ilii 'igJjiBii iinlt!Nlffiit§ni 

9.3.3 Investigation Prioritization 

Based on inventories of contaminants, the cribs and french drains received the largest 
quantities of contamination and should be investigated first . The U Pond system received the 
next largest quantity of contamination and should be evaluated second. Based Oft this 
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fftllking , the 200 UP 2 Opcmble Unit should be iw,estigated prior to the 200 UP l Opemble 

ii ~!!&¥~ 
Unit-specific priorities -· wfu be developeifm subsequent work plans. --···-·-········ 

One RCRA waste management unit exists in the U Plant Aggregate Area which will 
require integration into future investigations. This RCRA unit is the 216-U-12 Crib which is 
scheduled to have a closure plan prepared by November 1994. The RCRA facilities 
associated with the 241-U Tank Farm operable unit (200-UP-3) are not assessed under this 
study {iillftfl These sites belong to a separate program with separate Tri-Party 
Agreemeiii° milestones. Environmental releases from these sites also are not expected to 
interact or commingle with the other source units in U Plant Aggregate Area within the 
vadose zone. Therefore, an interface with the program for assessing the tank farms is not 
considered to be required. 

The 216-U-12 Crib received waste materials similar to other facilities that supported 
U Plant prior to 1981. The facility was designated as a RCRA facility because it operated 
past 199$.1 and received wastes that had a pH of less than 2. The strategy for recommending 
this site include clean closure under RCRA and investigation and remediation under 
CERCLA. Clean closure is expected to be demonstrated by showing that the soils beneath 
the crib are still alkaline, thereforei characteristic waste no longer exists within this facility. 
Data to support this position will be developed in an LFI miii~P 11::m~tlif~qgi\iqq m 
ffifJg§i§µii:i&!t!• Investigation and remediation of this ·facility wtif 6e 'fuducted wfrh .. the 
investigatfon and remediation of the LFI grouping of U Plant cribs and french drains . 

9.4 FEASIBILITY STUDY 

Two types of the FS will be conducted to support remediation in the 200 Area§ 
including focused and the final FS. Focused feasibility studies ~ i)?FS51 are studies in 
which a limited number of units or remedial alternatives are con.side'i-ed. Final FS will be 
prepared to provide the data necessary to support the preparation of final ROD. Insufficient 
data exists to prepare either a focused or final FS for any units or group of units within the 
U Plant Aggregate Area. Sufficient data are considered available to prepare a FFS on 
selected remedial alternatives. 
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Both LFis and IRMs are planned for the U Plant Aggregate Area for individual waste 
management units or waste management unit groups. The IRMs will be implemented as they 
are approved, and the FFS will be prepared to support their implementation. The FFS 
applied in this manner is intended to examine a limited number of alternatives for a specific 
site or groups of sites. The FFS supporting IRMs will be based on the technology screening 
process applied in Section 7.0, engineering judgement, and/or new characterization data such 
as that generated by an LFI. 

Recommendations for the FFS in support of IRMs are not provided in this report 
because the 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 FFS will also be prepared to evaluate select 
remedial alternatives. In this case the IFS focuses on technologies or alternatives that are 
considered to be viable based on their implementability, cost, and effectiveness and have 
broad application to a variety of sites. The following recommendations are made for FS that 
focus on a particular technology or alternative: 

• 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. 
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• An assessment and summary of each alternative against evaluation criteria 
specified in EPA's Guidance for Conducting Remedial Investigations and 
Feasibility Studies under CERCLA (EPA 19888:f). 

• A comparative analysis of the alternatives that will facilitate the selection of a 
remedial action. 

9.4.2 Final Feasibility Study 

To complete the remediation process for an aggregate area, a final or summary FS will 
be prepared. This study will address those sites not previously evaluated and will summarize 
the results of preceding evaluations. The overall study and evaluation process for an 
aggregate area will consist of a number of FFSs, field investigations, and interim RODs. All 
of this study information will be summarized in one final FS to provide the data necessary 
for the final ROD. The summary FS will likely be conducted on an aggregate area basis; 
however, future considerations may indicate that a larger scope is appropriate. 

9.5 TREATABILITY STUDIES 

A range of technologies which are likely to be considered for remediation of sites 
within the U Plant Aggregate Area were discussed in Section 7.3. The range of technologies 
included: 

• Engineered multimedia cover 

• In situ grouting 

• Excavation and soil treatment 

• In situ vitrification 

• Excavation, treatment, and disposal of transuranic (TRU) radionuclides 

• In situ soil vapor extraction of volatile organic compounds (VOCs). 

Treatability testing will be required to conduct a detailed analysis for most of the 

+:-3-is as follows: 
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Eflgiaeered multimedia coyer perlormMee testifl.g (pilot sea.le testiflg) of 
eoReeptua.l desigfts is Reeded. 

Ia situ grotttifl.g testifl.g reqttired to optimrae injeetioa properties of grout and 
•,erify effeetiYeRess ifl stabilizifl.g COfttftmifl.ftfltS . 

&ea•,atioa and soil tFCatmeat testiflg of dust eoatrol meast:lfes , soil treatmeat 
reageats, and eoataeting methods wiY be FeqHired. Some limited soil washing 
beach sea.le studies ha•,e beea iftitiated. 

Ia situ ,·itrifieatioft testifl.g FeqHired to yerify eoRtamiflftflt stabilizatioft 
effeeti¥eftess ftfld to establish operating parameters. Some vitrification pilot 
testiRg is oRgoiflg. 

&eavatioft, treatmeet, ftfld disposal of TRU mdiom1elides testifl.g to evaluate dust 
eoetrol measttres ftfld staeiliratioa or Yitrifieatioa effecti'f·eeess and to establish 
opemtifl.g parameters is required. 

In situ soil 11apor eKtmetion of voes eKtmetioa effeetiveftess Reeds to be •,·erified 
and operating parameters require de11elopmeat. A program is ettrreedy under 
way for field testiflg of •,aper eKtmetioa teeh.-uques . 
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As treatability testing of the various alternatives progresses, other parameters are likely 
to be identified which require further development. 
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Figure 9-1. 200 Aggregate Area Management 
Study Data Evaluation Process. 
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Table 9-1. Summary of the Results of Data Evaluation Process Assessment. Page 1 of 4 

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

) 
Tanks and Vaults /. :· 

::::._.._ ... . •·•·•·• :·:-:-:-:-:-

241-U-361 Settling Tank 200-UP-2 -- X X -- -- --

Cribs and Drains . · .. . ·• 

216-S-21 Crib 200-UP-l -- X X -- -- X RARA - Cave-in potential 
Redefined to S Plant Aggregate 
Area 

216-U-l and 216-U-2 Cribs 200-UP-2 -- X X -- -- X RARA - Cave-in potential 

216-U-8 Crib 200-UP-2 -- X X -- -- X RARA - Cave-in potential 

216-U-12 Crib 200-UP-2 -- X X -- -- --

216-U-16 Crib 200-UP-2 -- X X -- -- --

216-U-17 Crib 200-UP-2 -- X X -- -- X Active - Waste management 

216-Z-20 Crib 200-UP-I -- X X -- -- X Active - Waste management 
Redefined to Z Plant Aggregate 
Area 

216-S-4 French Drain 200-UP-l -- X X -- -- -- Redefined to S Plant Aggregate 
Area 

216-U-3 French Drain 200-UP-2 -- X X -- -- --

216-U-4A French Drain 200-UP-2 -- X X -- -- --
216-U-48 French Drain 200-UP-2 -- X X -- -- --
216-U-7 French Drain 200-UP-2 -- X X -- -- X RARA - Surface contamination 

_.. .. < 
_.. ·.· .. Reverse Well 

-•·· .:\·: •·· -::=: .•:-.-:-<:/\\\. ::- < . •··· ...... /: 

216-U-4 Reverse Well 200-UP-2 -- X X -- -- --
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Table 9-1. Summary of the Results of Data Evaluation Process Assessment. Page 2 of 4 

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

>· .· ···•} . · <· . . / <) •\.. > > i ) ... 
•·• :rohc1stoitchet ~a rren6bis · >> <. > · .. x ::. :: > .. < . 7·:t· ·•··· 

216-U-10 Pond 200-UP-1 -- X -- -- -- -- Redefined to 200 UP-2 
Operable Unit 

216-U-14 Ditch 200-UP-2 -- X -- -- -- X Active - Waste management 
RARA - surface contamination 

216-Z-lD Ditch 200-UP-1 -- X -- -- -- -- Redefined to 200-UP-2 
Operable Unit 

216-Z-11 Ditch 200-UP-1 -- X -- -- -- -- Redefined to 200-UP-2 
Operable Unit 

216-Z-19 Ditch 200-UP-1 -- X -- -- -- -- Redefined to 200-UP-2 
Operable Unit 

216-U-5 Trench 200-UP-2 -- -- -- -- X --

216-U-6 Trench 200-UP-2 -- -- -- -- X --

216-U-11 Trench 200-UP-1 -- X -- -- -- -- Redefined to 200-UP-2 
Operable Unit 

216-U-13 Trench 200-UP-1 -- -- -- -- X -- Redefined to 200-UP-2 
Operable Unit 

216-U-15 Trench 200-UP-2 -- -- -- -- X --
. .. \ .. ) .. .. /) / .. 

. ••·· ··•·•·········•··•· ··•·•··•·••····· ···•· . ·•·• ··•···•····•·• .•... ·.•· \:)> 1· .. }: : •>. Septic Tanks andAssociated Drain Fields . .. )> 
, . 

.... ./. . ·. ····· ... ·.· . .. 

2607-W-5 Septic Tank/ 200-UP-2 X -- -- -- X -- Active - Potential for 
Drain Field mobilizing nearby contaminants 

2607-W-7 Septic Tank/ 200-UP-2 -- -- -- -- X -- Active 
Drain Field 

2607-W-9 Septic Tank/ 200-UP-2 -- -- -- -- X -- Active 
Drain Field 
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Table 9-1. Summary of the Results of Data Evaluation Process Assessment. Page 3 of 4 

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

.. r. ? :.. <) . ,> J···•···· \... •.· '.<' .... • •••• 
.. 

\· \ ... ,· >) +· ::::• :+ .. ·.'•······ ... ,,. :./ .. 
: 

.,\>::'.:. // .. •::.;,:. ..... . /.c ., .. ·.),. Basins < ::: ....•. ..::::::: .....• .·. ··. . .. .... . :::: . . :::..· ... •:•.· ·.•,•.• ·,•-•.·.•.• .· 

207-U Retention Basin 200-UP-2 -- X -- -- -- X RARA - Surface contamination 

·•· / ? .. /::•·••.;;: :: .. '/• •: 
.. \ Burial Sites 

·<•·••:•······•·••ti ·>••· ·•·· .. 
.. · ·,:t:lij<. t •·• ·. -:::.\. :,:-: :.-·· •:•· : 

Burial Ground/ 200-UP-2 -- -- -- -- X --
Burning Pit 

200-W Construction Surface 200-UP-2 -- -- -- -- X --
Laydown Area 

.· ,\·····•••••···.·.·.·.·.·. )•••?··· /t·•• .. <<•••••· ?.••·•••••-.••·••••-··•••·•••••/:•/•·•·· •.<< ···.··•· 
. 

·•· Ortpl~ed Relea~ <:::··•:•:•:-:•:•:•:•:•:-:• •·.·.·•·xu·•·· \> :: <::< .. _ _.::-,:. :-:·'.•;:::,•,:•'.-'-' 

.• .:> ·•· \/.... •• ·•· i:t···•' ., ...... ,, ... ,•:::::•<••'''••t::> < t> •······ ·•···•·•· <···· .. ·.· .. 

UN-200-W-6 200-UP-2 -- -- -- -- X --

UN-200-W-19 200-UP-2 -- -- -- -- X --
UN-200-W-33 200-UP-2 -- -- -- -- X --

UN-200-W-39 200-UP-2 -- -- -- -- X --

UN-200-W-46 200-UP-2 -- -- -- X -- --
UN-200-W-48 200-UP-2 -- -- -- -- X --

UN-200-W-55 200-UP-2 -- -- -- -- X --

UN-200-W-60 200-UP-2 -- -- -- -- X --

UN-200-W-68 200-UP-1 -- -- -- -- X -- Redefined to 200-UP-2 
Operable Unit 

UN-200-W-78 200-UP-2 -- -- -- -- X --
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Table 9-1. Summary of the Results of Data Evaluation Process Assessment. Page 4 of 4 

Waste Management Unit or Operable 
Unplanned Release Site Unit 

UN-200-W-86 200-UP-2 

UN-200-W-101 200-UP-2 

UN-200-W-117 200-UP-2 

UN-200-W-118 200-UP-2 

UN-200-W-161 200-UP-2 

ERA - Expedited Response Action 
RI - Remedial Investigation/Feasibility Study 
LFI - Limited Field Investigation 
RA - Risk Assessment 
IRM - Interim Remedial Measure 
OPS - Operational Programs 
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ERA IRM LFI RA RI OPS Remarks 

X 

X X RARA - Surface contamination 

X 

X 

X X RARA - Surface contamination 
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Table 9-2. U Plant Aggregate Area Data Evaluation Decision Matrix. Page 1 of 4 

Final 
LFI Rem-

ERA Evaluation Path IRM Evaluation Path Path edy 

Waste Is an Tech- Opera- No 
Manage- ERA nology Adverse tional High Data Adverse Data 
ment Justi- Pathway Quan- Concen- Ava il - Conse- Pro- Prior- Ade- Conse- Collect Ade-
Unit lied? Release? ? lily? tral ion able? qucnces? grams? ity? quate? quenccs? Data? quatc? 

Tanks and Vaults .: :· : :· 

241-U-361 y N -- -- -- -- -- -- y N -- y --

Cribs and Drains > 
.:>. :•· 

.. ... :•.: :•.::: .. 

216-S-21 y y y y y y N y y N -- y --

216-U-I, -2 y y y y y y N y y N -- y --

216-U-8 y y y y y y N y Na! N -- y --

2 16-U-12 y y N -- -- -- -- -- y N -- y --

216-U-16 y y N -- -- -- -- -- y N -- y --

216-U-17 y y y y y y N y y N -- y --

216-2-20 y y y y y y N y y N -- y --

2 16-S-4 y y N -- -- -- -- -- y N -- y --

216-U-3 y y N -- -- -- -- -- y N -- y --

216-U-4A y y N -- -- -- -- -- y N -- y --

216-U-48 y y N -- -- -- -- -- y N -- y --

216-U-7 y y y y y y N y y N -- y --

•.••. Jt ·•··· 
Reverse Well .':: 

·•: 
:-:• .. · 

216-U-4 y y N -- -- -- -- -- y N -- y --

WHC(UPLANT -4)/8-6-92/02533T 
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Table 9-2. U Plant Aggregate Area Data Evaluation Decision Matrix. Page 2 of 4 

Final 
LFI Rem-

ERA Evaluation Path !RM Evaluation Path Path edy 

Waste Is an Tech- Opera- No 
Manage- ERA nology Adverse tional High Data Adverse Data 
ment Justi- Pathway Quan- Concen- Avail- Conse- Pro- Prior- Ade- Conse- Collect Ade-
Unit lied? Release? ? tity? tration able? quences? grams? ity? quate? quences? Data? quate? 

··• 
Ponds, Ditches, and Trenches 

216-U-10 y y N -- -- -- -- -- y y y -- --

216-U- 11 y y N -- -- -- -- -- y y y -- --

216-U-14 y y y y y y N y y y y -- --
2 16-Z- ID y y N -- -- -- -- -- y y y -- --

2 16-Z- l l y y N -- -- -- -- -- y y y -- --

2 16-Z-19 y y N -- -- -- -- -- y y y -- --

216-U-5 y y N -- -- -- -- -- N -- -- -- N 

2 16-U-6 y y N -- -- -- -- -- N -- -- -- N 

2 16-U- 13 y y N -- -- -- -- -- N -- -- -- N 

2 16-U-15 y y N -- -- -- -- -- N -- -- -- N 

Septic Tanks and Associated Drain Fields 

2(1J7-W-5 y y y y y y N N N -- -- -- N 

2(1J7-W-7 y N -- -- -- -- -- -- N -- -- -- N 

2(1J7-W-9 y N -- -- -- -- -- -- N -- -- -- N 
. 

Basins . 

207-U y y y y y y N y y y y -- --

WHC(UPLANT -4)/8-6-92/02533T 
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I 
N 
0 

Waste Is an 
Manage- ERA 
ment Justi-
Unit lied? Release? 

Burial N N 
Ground/ 
Burning Pit 

200-W N N 
Co nstrue-

tion 
Surface 
Laydown 
Area 

UN-200- N N 
W-6 

UN-200- N N 
W- 19 

UN-200- N N 
W-33 

UN-200- N N 
W-39 

UN-200- N N 
W-46 

UN-200- N N 
W-48 

UN-200- N N 
W-55 
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Table 9-2. U Plant Aggregate Area Data Evaluation Decision Matrix. Page 3 of 4 

Final 
LFI Rem-

ERA Evaluation Path IRM Evaluation Path Path edy 

Tech- Opera- No 
nology Adverse tional High Data Adverse Data 

Pathway Quan- Concen- Avail - Conse- Pro- Prior- Ade- Conse- Collect Ade-
? tity? tration able? qucnccs? grams? ity? quate? quences? Data? quate? 

Burial Sites 

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

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

Unplanned Releases 

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

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

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

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

-- -- -- -- -- -- N -- -- -- y 

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

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



) 

Table 9-2. U Plant Aggregate Area Data Evaluation Decision Matrix. 

ERA Evaluation Path 

Waste Is an Tech-
Manage- ERA nology Adverse 
menl Justi- Pathway Quan- Conccn- Avail- Conse-
Unit fied ? Release? ? tity? tration able? quenccs? 

Unplanned Releases (Continued) 

UN-200- N N -- -- -- -- --
W-f/J 

UN-200- N N -- -- -- -- --
W-68 

UN-200- N N -- -- -- -- --
W-78 

UN-200- N N -- -- -- -- --
W-86 

UN-200- y y y y y y N 
W- 101 

UN-200- N N -- -- -- -- --
W- 117 

UN-200- N N -- -- -- -- --
W- 118 

UN-200- y y y y y y N 
W- 161 

a/ Evaluated as high priority site because of similarities with other cribs. 
Indicates decision point not reached. 

Y Yes 
N No 

WHC(UPLANT -4)/8-6-92/02533T 

IRM Evaluation Path 

Opera- No 
tional High Data Adverse 
Pro- Prior- Ade- Consc-

grams? ity? quate? quences? 

·., .•. 

-- N -- --

-- N -- --

-- N -- --

-- N -- --

y y N --

-- N -- --

-- N -- --

y y N --

Page 4 of 4 

Final 
LFI Rem-

Path edy 

Data 
Collect Ade-
Data? quate? 

. , , . 

-- N 

-- N 

-- N 

-- y 

-- N 

-- N 

-- N 

-- N 
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N 

L 

Site Name 
·• . u:: 

:•.• 

241-U-101 

241-U-102 

241-U-103 

241-U-104 

241-U-105 

241-U-106 

241-U-107 

241-U-108 

241-U-109 

241-U-110 

241-U-ll 1 

241-U-112 

241-U-201 

241-U-202 

241-U-203 

241-U-204 

241-U-301 

241-U-302 

244-U 

241-WR 

244-UR 

,• 

2607-WUT 

241-U-A 

241-U-B 
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Table 9-3. Waste Management Units and Unplanned 
Releases Addressed by Other Programs. 

Active/ 
Site Type Program Inactive 

.. .· 

> ... . Tanks and Vaults 

Single-Shell Tank SSTCP Inactive 

Single-Shell Tanlc SSTCP Inactive 

Single-Shell Tanlc SSTCP Inactive 

Single-Shell Tanlc SSTCP Inactive 

Single-Shell Tanlc SSTCP Inactive 

Single-Shell Tank SSTCP Inactive 

Single-Shell Tank SSTCP Inactive 

Single-Shell Tank SSTCP Inactive 

Single-Shell Taruc SSTCP Inactive 

Single-Shell Tank SSTCP Inactive 

Single-Shell Taruc SSTCP Inactive 

Single-Shell Tank SSTCP Inactive 

Single-Shell Tank SSTCP Inactive 

Single-Shell Tank SSTCP Inactive 

Single-Shell Tank SSTCP Inactive 

Single-Shell Taruc SSTCP Inactive 

Catch Tank WMP Active 

Catch Tank WMP Active 

Receiver Tank WMP Active 

Vault D&RCP Inactive 

Vault D&RCP Inactive 
. . . .· 

Septic Tariks and Associated Drain Fields 

Septic Tank/Drain -- Active 
Field 

Transfer Facilities, Diversion Boxes, and P ipelines 

Valve Pit SSTCP Active 

Valve Pit SSTCP Active 

WHC(UPLANT-4)/8-6-92/02533T 

9T-3a 

Page 1 of 2 

Operable 
Units 

·:: t 
200-UP-3 

200-UP-3 

200-UP-3 

200-UP-3 

200-UP-3 

200-UP-3 

200-UP-3 

200-UP-3 

200-UP-3 

200-UP-3 

200-UP-3 

200-UP-3 

200-UP-3 

200-UP-3 

200-UP-3 

200-UP-3 

200-UP-3 

200-UP-3 

200-UP-2 

200-UP-2 

200-UP-3 
•:·> 

200-UP-3 

·; 

200-UP-3 

200-UP-3 
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Table 9-3. Waste Management Units and Unplanned 
Releases Addressed by Other Programs. 

Site Name Site Type Program 

241-U-C Valve Pit SSTCP 

241-U-D Valve Pit SSTCP 

241-U-151 Diversion Box WMP 

241-U-152 Diversion Box WMP 

241-U-153 Diversion Box SSTCP 

241-U-252 Diversion Box SSTCP 

241-UR-151 Diversion Box SSTCP 

241-UR-252 Diversion Box SSTCP 

241-UR-253 Diversion Box SSTCP 

241-UR-154 Diversion Box SSTCP 

241-UX-254 Diversion Box WMP 
··:'-

. . 

Unplanned Releases < , . 

UN-200-W-71 Unplanned Release 

UN-200-W-24 Unplanned Release 

UPR-200-W-128 Unplanned Release 

UPR-200-W-154 Unplanned Release 

UPR-200-W-155 Unplanned Release 

UPR-200-W-156 Unplanned Release 

UPR-200-W-157 Unplanned Release 

Uranium Unplanned Release 
Contamination Leak 

Paint Waste Spill Unplanned Release 

SSTCP - Single-Shell Tanlc Closure Program 
WMP - Waste Management Program 

SSTCP 

SSTCP 

SSTCP 

SSTCP 

SSTCP 

SSTCP 

SSTCP 

of 
-

of 
-

D&RCP - Decommissioning and RCRA Closure Program 
a/ Have not officialy been designated as an unplanned release. 
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9T-3b 

Active/ 
Inactive 

Active 

Active 

Active 

Active 

Inactive 

Inactive 

Inactive 

Inactive 

Inactive 

Inactive 

Active 
'-

' 

--

--
--

--
--
--

--
--

--

Page 2 of 2 

Operable 
Units 

200-UP-3 

200-UP-3 

200-UP-2 

200-UP-2 

200-UP-3 

200-UP-3 

200-UP-3 

200-UP-3 

200-UP-3 

200-UP-3 

200-UP-2 

< 
·"'"' ·'-

200-UP-1 

200-UP-1 

200-UP-3 

200-UP-3 

200-UP-3 

200-UP-3 

200-UP-3 

200-UP-2 

200-UP-2 
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A-1.0 SUBSURFACE GEOPHYSICAL WGS 

Geophysical well logging has been conducted at the U Plant Aggregate Area since at 
least as early as 1958, as a surveillance technique to evaluate radionuclide migration in the 
unsaturated zone underlying or adjacent to waste disposal or storage areas. Vadose-zone 
monitoring wells ("dry wells") and groundwater monitoring wells have been constructed at 
many of the U Plant Aggregate Area waste management units. Geophysical well logs have 
been acquired from monitoring wells at the following eleven waste management units: 

• 216-S-21 Crib 
• 216-U-1 and 216-U-2 Cribs 
• 216-U-8 Crib 
• 216-U-12 Crib 
• 216-U-16 Crib 
• 216-U-17 Crib 
• 216-U-3 French Drain 
• 216-U-14 Ditch 
• '\ 1:1 1i:111ti:212n1 
• U Plant 
• 241-U Tank Farm (Tanks 101-112) . 
• UPR 200 W 104 

As part of this aggregate area management study (AAMS) , select geophysical well 
logs from these eleven waste management units were examined to provide a preliminary 
appraisal of migration of radionuclides in the unsaturated zone. The objectives of the 
geophysical well log study were to qualitatively and, if possible, quantitatively evaluate the 
extent and rate of vertical and lateral migration of radionuclides. Several previously 
conducted studies provide important background information. Most notable is a three ·volume 
document, 1~:::~ffigyjpyl:El:~~::1::1~:::~1~wi, in which gross gamma-ray logs acquired between 
1958 and 1976 from four U Plant waste management units were qualitatively evaluated (216-
S-21 Crib, 216-U-1 and 216-U-2 Cribs, 216-U-8 Crib, and the 216-U-12 Crib). Several 
other published and unpublished documents exist such as gross-gamma logs acquired from 
the 241-U Tank Farm area (Jensen 1976)· riodic r rts (Hanlon 1991)· akfrib mdriito.ffif 
11mm:::11r211t,1::1111i~:::1Ietmmt.ii:1::• :::1f u ::1rn11mivim1~:• ii ilii~r=~! 
miscellaneous and archived reports in the Tank Farm Surveillance Group files. Pertinent 
results of previously conducted studies or observations are discussed along with results of 
this study in sections describing individual waste management units. 

The following ¥0:dose cone fluid migration. pathways hO:¥e been. recogniced iB the 200 
·west Area: 1) ¥ettical down.wfl:fd migration.; 2) latefal migmtioH at perched water 2ones 
abo·ve low permeability units; 3) e. combination. of vertical B:Hd lateml migration the.t me.y be 
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1 manifested in adjacent wells as inteffingered eleftfl ftftd contftminftted zones; ttnd 4) vertical 
2 downwftfd migmtion a.long the well casings in. poorly constmcted wells. Additional 
3 complications in. inte1preting the migffttion of contftfflinftftts include the nftttlffll decay of 
4 mdionucl:ides and the different migmtion ffttes of variol:ls mdio11Helides. 
5 
6 
7 A-1.1 AVAILABLE GEOPHYSICAL WELL WGS 
8 
9 The array of geophysical logs acquired from the U Plant Aggregate Area includes 
10 gross gamma-ray logs, gamma-gamma logs, neutron-epithennal-neutron logs, density logs, 
11 sonic logs, and temperature logs. To date, no spectral gamma-ray logs have been acquired 
12 from U Plant wells. The gross gamma-ray log was by far the most common log acquired, 
l'9 and, with the exception of the spectral gamma-ray log, is the most useful for evaluating 
14 migration of manmade radionuclides in the unsaturated zone. The interpretation of those 
15 logs, however, is complicated by several factors, including: the presence of multiple casing 
16 strings, the complications of logging in unsaturated zones, uncertainties in well construction 
17 and modifications , and questionable tool geometry and response characteristics. 
18 Consequently, the ancillary logs were not evaluated as part of this study. 
19 

Nearly all of the available U Aggregate Area gross gamma-ray logs have been 
acquired by the Westinghouse Hanford Company (Westinghouse Hanford) Tank Farm 

22 Surveillance Group or the Pacific Northwest Laboratory (PNL) . 
Z3 
24 The Tank Fann Surveillance Group, organized in the early 1970's, began acquiring 
25 gross gamma-ray logs from 241-U Tank Farm dry wells in 1975. The logging equipment 
2§ used was designed in-house by F. Stong specifically for surveillance. The original design 
27 was modified from about 1976 to 1977, and implemented some time thereafter, possibly 
28 beginning about 1977. The nature of the logs do not change during that period; however, 
29 and the effects of design modifications are not apparent. The Tank Farm Surveillance Group 
30 utilized four types of gross gamma-ray probes, depending on the severity of contamination. 
31 In order of increasing radioactivity , the corresponding probe type used would be: probe 
32 number 4, utilizing a scintillation detector (also called the "S" probe); probe number 14, 
33 utilizing a shielded scintillation detector (also called the "SS" probe; seldom used) ; probe 
34 number 1, utilizing a Geiger-Mueller detector (also called the "green" or "GM-1" probe) ; 
35 and probe number 2, utilizing a shielded Geiger-Mueller detector (also called the "red" or 
36 "GM-2" probe). Several vans are outfitted for logging and so there are several copies of 
37 each probe. The probe type utilized is recorded on each log, but not the probe serial 
38 number. The electronics circuits utilized with the Surveillance Group probes do not 
39 incorporate an electronic smoothing system (i.e., a "time constant") as in typical petroleum 
40 industry logging tools or the PNL logging tools. Instead, the detector response is summed 
41 over a 1-ft interval and then plotted in units of counts per second ( cts/ sec). This method 
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does not produce an appreciable depth lag (but it does reduce bed resolution and makes it 
difficult to correlate log features). The logging speed is 0.75 ft/sec. The probes are free 
floating (not centered or uncentered) , but response variability resulting from unconstrained 
lateral movement in the borehole is estimated to be negligible. Instrument calibration is 
discussed below. 

The PNL began collecting gross gamma-ray logs from U Plant monitoring wells in 
1958. On the basis of log presentation, three generations of logging equipment have been 
used in the U Plant Aggregate Area since 1958. However, based on conversations with 
long-term Westinghouse Hanford and PNL employees, several more subtle equipment 
modifications were made within generations of logging equipment (see H:otes foHowing Table 
A--1-,. In fact , judging from the normalization factors used (see Section 1.2) , procedural, or 
equipment modifications may even have been made annually. Beginning in 1982, procedures 
were implemented to improve log quality and consistency. Further improvements in logging 
procedures were implemented in 1989. Since 1976, two probes with similar response 
characteristics have been used by PNL. Beginning in 1982, the serial number of the probe 
used has been recorded on the log header. 

The gross gamma-ray logs utilized for this study are listed in Table A-1.1. The logs 
listed in Table A-1 .1 constitute a comprehensive list of all logs acquired in the U Plant 
Aggregate Area through 1990. All available logs were reviewed as part of this study except 
those associated with the 241-U Tank Farm. Many thousand logs have been acquired from 
241-U Tank Farm dry wells by the Tank Farm Surveillance Group and only representative 
sampling of logs from those wells were examined for this study (listed in Table A-lff: ). 
Logs were selected from each of the 241-U Tank Farm dry wells so that several logs were 
reviewed over the operating life of each well. Logs were studied from 46 wells outside the 
241-U Tank Farm area and from 62 wells inside the tank farm. 

1.2 Leg Quality 

.An assessmeBt of gross gamma ray log quality is difficult, particularly for the v-ery 
early logs , because of a lftek of accessible documeH:tatioH: of procedures Md results. 
E,·aluatioB of log quality ultimately eH:compasses a lftrge H:umeet" of factors includiflg 
documeBtatioH of desigH specificatioHs, modificatioHs, flftd repairs; detailed performance tests 
of probes flftd i.nstrume0tatio0; e•raluatioH of the precisioR Md accuracy of the depth 
measuremeHt system; and probe respoese; Md periodic calibratioH. Of equal importance to 
equipmeftt coHsidemtioHs is documeetatioH of moftitoriftg well coHstructioH flftd modifications 
("as built" diagmms) flftd refereHee elevatiofts . The PNL has v-astly impro,·ed their quality 
coRtrol procedures o¥er the last decade. Begin..-iiRg iA 1979, a: desigHa:ted test well (399 5 2) 
was logged Oft a quarterly basis, and probe Serial fttlmbers were recorded aloHg v.·ith basic 
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1 logging i:ftformatioH. "CalibffltioH" logs aeqttifed eetweeH 1979 Md 1988, wheH more 
2 sophisticated proeed1:1res were implemeHted, are f&irly 1:1e:i:form with respect to log intensity 
3 and bed FesohttioH. No kAowH q1:1ality eoHtrol i:ftformatioH e,cists for logs aeqttifed by PNL 
4 prior to 1979. Since 1988, a significft.Ht cll:IBpaigH has beeH IHOt:1Hted to ifBpro¥e PNL leg 
5 qttality (for details , see Brode1:1r Md KoifflIHi 1989; Artht:1r 1990). 
6 
7 Witho1:1t doe1:1meHtEtti0H, the only mCftfts to C¥a-luate log qttality is to eompftfe logs 
8 collected from the same weH. There is substantia-1 ·rariability in probe seHsiti¥ity both 
9 eetweeH and within the three geHCffttioHs of equipmeHt, a-ltho1:1gh reproducibility increases 
10 signifieMtly after 1980. There also ftJ>PCMS to be ,.,e:riftbility in the linearity of probe 
11 respoHse, beeftt:lse f)Cftk to baekgro1:1nd ratios ftfe not coHsisteHt. Resolution of marker beds 
12 seems to be ceHsisteHt betweeH geHeratiens , but depths typically ¥ary by ±2 ft. Both 
~ inteHsity and depth measuremeHts ftfe v-ery difficult to assess OH major f)Cftks from the 

14 1958 1959 logs (Esterline Ang1:1s recorder). 
"15 
16 The 1e¥e1 and e¥0luti0n of qttality control measures pF8:cticed by the Tftftk Parm 
17 S1:1rveillanee Grot:1p is similar to that of PNL. The Tank Pftfffl SerYiee Grot:IJ) has eoHdueted 

8 exteHsi¥e tests to determine respoHse ehftffleteristies of their seifltillatioH probe (Ho . 4) and 
19 their t:1Hshlelded and shielded Geiger MueHer probes (Hos. 1 and 2 , respeefrt'ely) . 

Radiological calibratieH c1:1rves were ceHstrncted 1:1smg probe responses to sC¥eral fftdium and 
cesium s01:1rees eoHtaifled in a test pit (Stong 1980) . The res1:1lting eurYes doe1:1ment the 

22 liflear fllilge of the probes, and relate eeuHting rate (ets/sec) to decay rates (RoeHtgeHlhr) . 
23 The ttpper limit of the liflear respoHse fftflges for the seintillatioH and Geiger M1:1eller type 
24 probes are approximately 7 ,000 and 3,000 cts/sec, respecti•rely. 
25 
26 For the fev.• monitoring weHs that hav-e beeH logged by both PNL and the Tank Fftfffl 
27" SerYiee Grot:IJ> , there seems to be a fairly substantia-1 depth discrepancy (l:lp to 5 ft) for 
28 marker beds recegnialble in beth legs. It is net clear which legs are more reliable. 
29 
30 
31 1.3 TeehB:ieal AppPaaeh 
32 
33 To faeilite.te differentiatioH of peaks res1:1ltiflg from eatt:lffll e.nd anthropogenic 
34 f8:dioH1:1elides , geologic cross sections were eoHstrueted (Figures A 1 and A 2) 1:1sing 
35 represeHtEtti¥e gross gamma fflY logs aeqttifed from the me.ifl waste me.nagemeHt 1:1nits. Logs 
36 showmg 0b¥i01:1s or s1:1spected anthropogenic peaks were a't•oided. CorrelatieHs showH OH the 
37 cross sectioHs ftfe based oe geologic deseriptioes by Last et a-1. (1989) and typiee.l 
38 ge.mma fflY log ehftffleteristies (Schlumberger 1972, 1979). 
39 
40 lH the U Plant Aggregate Area, the upper 40 to 90 ft ceHsist of coarse sand, gfB:'relly 
41 sand, e.nd sandy gfft't•el ideHtified as the Pe.see gfft¥el member of the Hanford formatioH. 
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This homon typieaHy has a fairly low 8:ftd ttftifoffll ne:tttml gflfflma response. The low 
gftfflma response frequently obserYed ie the ttpper 20 ft is probably dtte to atteftl:tation by 
conductor easing. Underlyieg the Pasco gm¥els member is the basal slack water S0(ltlenee of 
the Ha:n1'ord foffllation. The fme gmifled ne:tttre of Oris ttnit proattees a slightly higher, bttt 
still ttftifoffll, gftfflma re:y response. 

One of the most striking fee:tttres of mftfty logs is th.e rele:ti,·ely high ge:mma re:y 
response resttltieg from the fiee gmi:Bed eoliafl S8:ft0 a.BEi stlt (loess) comprising the early 
Pe.louse soil. That ttftit is typieaHy 20 to 30 ft thick 8:ftd has oee or two peaks yieldiflg the 
gFCe:test gflfflma re:y response of the ne:tttml re:Elionttelides. The tteaerlying Plioeeee 
Pleistocene base.ltie gmvels MEI ee:lieh.e rich pe.leosol (ee.lerete) tteits e:re not easily 
reeogflffi}ble oe the logs, e.lthough they oftee display a rele:ti¥ely low gftfflme: ray respoese 
(as low as the Pasco gmvels). Zoees of espeeiaHy low respoese £lfC probably gra¥el rich , 
whefC8:s 2:ones of espeeiaHy high respoese may resttlt from the ee.lerete layers. Uederlying 
the Plio Pleistoeeee homoes, is the middle Riflgold Foffllation, eoesisting of 58:ftd 8:fld 
gflPrels 8:ftd occasional leeses of 58:fld Elfld clay. le the sottth.em portioe of the site (e.g. , by 
216 U 8 8:ftd 216 U 12 Cribs), the UJ)J)Cr Riflgold Fofftle:tion is preseet. The diseoeti:Ruous 
fme sftftds 8:ftd muas of the l.Jpper Riflgold produce a fairly high gftfflma re:y respoese 
eomp8:1llble to the Ee:rly Pe.lottse soils. 

The "regioee.1" stre:tigfflf)h:ie ffflfflework described abo¥e pro¥ides a baseli:Re for more 
dete:iled e¥e.lttatioe of logs from 8:fl indi¥idtte.1 waste mftftagement ttftit. For ee:eh. waste 
mflflagement ttnit (e*eluding the 241 U Tftflk Fftfffl), logs from nee:rby wells were eoFFClated 
ana compared to the two cross sections to iaeetify log profile anomalies that might represeet 
m8:B made re:dioettelides. For me:ny of the more reeeetly eoestrueted wells (1985 e:nd later) , 
gross gftffl:ma re:y logs were e:eqtti:Fecl iB the 8 in. diameter easieg Elfld thee shortly thereafter 
in 6 in. diftffleter easiBg. GeeeraHy, only the later logs pro•rided ttseful iefoffllatioe oe mftH 
made radionttclide peaks. 

1.4.1 216 U 1 aod 216 U 2 Cribs. Seven momtorieg wells have beee logged with gross 
gftfflma ray probes near the 216 U 1 and 216 U 2 Cribs. Gross gftfflma ray logs were 
aeqttired tee times from Well 299 Wl9 3 betweee 1958 e:nd 1985, Elfld pro,·ide elate: to 
C¥e.luate possible ¥ertiee:l migration or eh.e:nges in re:dionttclide eoeeeetration. Fi•re wells, 
inelttding V.7ell 299 V.719 3, were logged ifl Aprn, May, or Jtme 1985, pro,·idiflg de:te: to 
C¥aluate the e:1tteet of lateml ana ¥ertieal migration at th.at time. Logs e:eqttired from ·wells 
299 Wl9 17 e:nd 299 V.719 18 8:fC eot perticttle:dy ttseful for eve:lttatiflg the presence of m8:B 
made mdionttelides , bccftl:tse those logs were aeqttired during well eoestruetion. 

All logs collected from Well 299 Wl9 3 show se¥eral major peaks at depths of 
e:pproJtimately 80 8:Hd 102 ft, with a ftl:tmber of smaHer peaks between the sttrfaee Elfld 145 ft . 
The IB.Igest pce:k, at 102 ft , is immediately e:bo1t'e the basal slack water s0(ltleeee. The fine 
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1 gmifted t1ftture of that sequet1ee may hfl'f'e retMded further mdioffltclide H1:igmtiot1. There is 
2 Ho cot1vinciflg e11idet1ce of ffligmtioH below the &fly Palouse soil layer located betweet1 
3 about 153 Rtld 182 ft. Linear regressiot1s dot1e ot1 the depths to the top of the 80 ft peak ana 
4 the bottoffl of the 102 ft peak 11ersus tiffle i:A:dicated that the fflost inteese areas are eot 
5 ffligmtiflg ¥ertieally. 
6 
7 Gross g9;fflffla my logs acquired betweet1 April Rtld Jut1e 1985 froffl Wells 
8 299 Wl9 3, 299 W19 9 , 299 \ll19 11 , 299 \ll19 15 , Rtld 299 Wl9 16 f)ro11ide iftfofffl:atiot1 
9 about the lateral H1:0¥eH1:et1t of the f)luffle. Well logs froffl 299 \ll19 11, loeated imfflediately 
10 east of the 216 U 1 Crib, eot1ta:ifts a series of eKtreffl:ely intet1se f)CO:ks betweeft 31 Rtld 80 ft . 
11 IRtensity d:im.ifl.ishes toward Well 299 V 19 3 located further east. Logs acquired froffl the 
12 other three reffl:a.ining wells show fflinor peaks between depths of about 35 ftftd 65 ft , 
n, although cot1t8;fflmatioH may eKtet1d to the early Palouse soil layer in Well 299 Wl9 9. 
14 
15 1.4.2 216 U 12 Crib. Gross g9;fflffla my logs hai.•e beet1 acquired froffl tell ffloflitoriHg wells 
16 eear the 216 U 12 Crib. Sequet1ces of logs acquired froffl differeHt years e:re available for 
17 five wells. Vadose ~oee Wells 299 W22 73 ftftd 299 \ll22 75, located imfflediately adjacet1t 
18 to the crib , were originally logged by PNL in 1982 but are curreetly logged Rtlflually by the 
19 Ta.Rk Farm. Surveilla:Rce GroUJ>. It1 1989 (more reeeet logs were Hot e*9;fflined) , fflftft maae 

mdiot1uclides were present at depths of 20 to 86 ft bet1eath the crib with the fflost intet1se 
~oHe at 25 ft. IH logs acquired in 1989 froffl ·well 299 W22 73, located just east of the crib, 

22 mdioffltclides e:re preset1t at depths of 20 to 53 ft , again with the fflost intet1se ~otle at 25 ft 
23 ftfl:6 another major t>eak at 33 ft. The gamma my log profiles in those wells do eot appear to 
24 ha11e chftftged fflarl<:edly betweefl 1982 Rtld 1989. 
:25 
2q lt1 logs acquired froffl ffl:Ore distantly located wells , small peak.s e:re occasiot1ally observed 
27 at about 52 ft (e.g. , Well 299 ,v22 23). Those t>eaks appear to be due to eatumlly oeeurring 
28 mdiot1uclides. Most t1otable in the deep wells (e.g., 299 W22 22) is a fflajor peak that 
29 developed at the top of groued water betweee 1965 ftftd 1968. The inteftsity of the t>eak haa 
30 difflinished substftfttially by 1976, ftftd was nearly abseet in 1982 logs. 
31 
32 1.4.3 216 U 8 Crib. Gross gamffla my logs e:re R11ailable from three ffloflitoriHg wells loeated 
33 ft08.f the 216 U 8 Crib. Wells 299 W19 70 ftftd 299 \Vl9 71, loeated through the crib, were 
34 logged ot1ee each in 1976. Well 299 Wl9 2, located east of the crib, was logged sevee tiffles 
35 betweee 1976 ftftd 1985. 
36 
37 Logs froffl the wells within the cribs show oee or two large f)CO:ks at depths froffl about 
38 30 to 48 ft. UBfommately, those wells are faidy shallow ftftd do Hot f)ro1t•ide iflfoffflatioe about 
39 possible H1:igmtiot1 below 80 ft. Logs acquired froffl Well 299 \ll19 2 indicates eastward 
40 ffligmtioe of radioeuclides. Modemte s~ed peak.s e:re preseet at depths of about 38 to 43 ft ana 
41 85 to 102 ft , with sffl:aller f)CO:ks betweefl them. Linear regressioes of the depths to the tops of 
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the two peaks vet=sus time suggests that the eoHtamimmts Me moving dowHwe:i'd at ft mte of 
&bout 0 . 2 to O 4 ft/yf (uppet= z";Ofte: H 14, r- - 0.78; lowef z";Ofte: H - 64, r- 0.71) . 

There is fto evideftee that eofttamiflllflts ha¥e migrated below the early Palouse soil 
located at &bout 160 to 184 ft in ·well 299 Wl9 2. 

1.4.4 .216 U 17 Crib. Gfoss gamma ray logs ha¥e beeH acquired from two wells 
(299 1N19 89 ftftd 299 Wl9 90) located within the 216 U 17 Crib stfueture ftfld from six 
wells located BfOUHd the pet=imetef. AH eight wells were logged oHce Of twiee duriflg Of 
sooH eftef coHstruetioH in 1986 Of 1987. The wells located within the structure Me scheduled 
to be logged annually by the Tank Farm Sti£Yeill!lflee Group (Welty 1990). 

Logs from se,·eral wells display ft complmt digitftte pattem of relttfrrely low inteHsity 
peaks from depths of ftbout 20 ft to 80, 90, Of 120 ft (Vlells 299 Wl9 19 ftfld 299 Wl9 26 
located difeetly adjaeeHt to the struetufe !lfld Well 299 Wl9 24 located approximately 150 ft 
west Hofthwest of the structure). The highest gamma ray respoHse occufs in the uppeffflost 
poftioH, at ft depth of ftbout 28 ft. Those logs were acquired priof to the eoHstructioft of the 
216 U 17 Crib. The !lflomftlolis log profiles may represeet soil moisture Of radioHuelide 
eoHtaminatioH introduced throogh the draiH field . Miflof peaks appear throligh the Early 
Pftlouse soil in logs acquired from Wells 299 Vll9 19, 299 Wl9 23 , 299 W19 24, !lfld 299 
Wl9 26, which might indicate substftfltift.l veftieftl migratioH of mftfl made radioHuelides. 
&rideHce fof deep migratioH iH Well 299 Wl9 20 is less eompelling; se1reral other logs ha¥e 
pfofiles that mimie the peaks preseftt betweeH 170 !lfld 210 ft in 299 Wl9 20. No !lflomalotis 
peaks Me preseHt in well 299 Wl9 25 , blit that log was acquired during well eoftstruetioH. 

Logs collected in 1989 by the Tunk Farm Sui;•eill!lflce Group from Wells 
299 1,lll9 89 !lfld 299 W19 90 display broad peaks betweeH depths of abotit 22 to 55 ft . 
There is HO coHtinliiHg eirideaee for deepef migmtioH. 

1.4.5 .216 U 16 Crib. Gross gamma ray logs ha¥e beeH acquifed from two wells located 
Hoftheast ftftd southeast of the 216 U 16 Crib. A sequeftee of logs is ftlso a•railttble from 
Well 299 Wl9 7, located se•reral huHdred ft solith of the crib. Pcrehed grouHd water has 
beeH reported ttbo1re the Plio PleistoceHe eftleretc. Assuming the wfttef is free of 
radioHticlides, it may be located at a depth of 140 ft OH the logs where gamma ray respoHse 
is atteHuttted. That locatioH would pla:ee the pet=ehed z";OHe oft top of the early Pftlouse soil 
z";Ofle. Altematively, the perehed z";Ofle might be located somewhat doopef, psrtieulMly if the 
wfttef eoHtfti:Hed mdioHuelides; the early Pftlolise soil homoH log resp<mse is stispieiously 
well developed in the 216 U 16 Crib Bfeft. 
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1 Logs from Wells 299 1ill19 13 B:Hd 299 Wl9 14 htt•ve miB:or ~ eeginm-Hg at a . 
2 depth of abottt 23 ft ftfld eontiB:tting to the top of the eMly Pe.lottse so~ at ab?ttt 150 ft . It ts 
3 Hot clear whether those eeaks FeBreseHt lo~ reSf>OHse to mftft mftde fftdt0Httelides. 

~ 1.4.6 216 8 21 Crih. A seqttence of six gross gll:ftlmtt rtty logs were aeqttifed from Well 
6 299 Vl23 4 betwecm 1958 ftfld 1976. Those logs eleMly show moderttt~ le>:els of 
7 contamiB:ation at depths between 38 ftfld 50 ft . Lower 1C¥els of contammahon are 
8 represented by se•reml broad peaks located between 50 Md 130 ft. ~e tOf) ~f the eMly 
9 Palottse soil is probably located at a depth of ftbottt 115 ft. Ail Malys1s of tltts set of logs 
1 O ftfld eonelttded that migrtttion of rttdionttclides had progressed tlHottgh the ¥tt~ose 2one to ft 
11 depth of 160 ft. The profile of the early Palottse soil homon is pronottnced m logs from 
12 Vlell 299 W23 4, bttt not sttbstftfttiftlly more thftfl log profiles from nearby W~ 299 W_l8 15. 
i'3 If rttdionttclide migrtttion has progressed to depths eeneath the eMly Palottse soil. the d1stftftee 
rl 4 reottired to reach erottHd water becomes euite small (8:flf)rmcimatelv 30 ft). 

) 5 ll . h 
16 1.4.7 216 U 3 Freaeh DraiB. Gross gftfflmtt rtty logs were aeqtt~ from two we s mt e 
17 216 u 3 French Dfftffl ftfeft. Logs from Well 299 \Vl8 177, a relatP1ely shftllow well, shov.'s 
18 8 minor peak at a depth of abottt 20 ft. The intensity of that peak, h?w~ver, does not cwen 
f 9 e*ceed that of the Hanford formation has&:l slack water seettence heeHlftttle ftt ft deoth of 

ARAllt 41 ft 

~2 l· .. seqttence of fottr gross gamma ray logs were acqttifed from Well 299 Wl9 1 
· 3 ?<'tween 1958 ftfld 1987. Logs from that well show a more promiB:ent gftfflmtt rtty response 
24 m the basal_ slack_ water seqttenee thftfl is typical of logs from the wells further east. There is 
5 no compelling evidence to sttggest the presence of mftft made rttdionttelides. There is no 

26 unusual Pamma rn:v resnnnses in the 19~7 wen lnP fur ·wen 299 ~'19 1 
TT - . 

· ~~ Mftft made rttdionttelides mtt't' ee oresent in the ttoocr 40 ft in most of the wells. 

30 
31 1 .Iii rARPlm1iARIQ 

32 
33 . Table A 2 sttmme.r,.rns the resttlts for each the waste mMagement ttn.its. Resttlts for 
34 the smgle shell tank wells are sttmmwed on Table 4 14. in some of the intef1•als she . 
35 d d" lid ~ >wn. mar.ma ~ ffl 1ontte es are o~y te~~tively identified. In these eases, the intensity of the 
36 gftffl.~ft s1g~~s were close t~ mte~s1ttes obsenred in natttffllly ocettrriB:g high gll:ffimtt 2ones. 
37 Lo>w_ mtens1ty ~~.ma~e rttd1onttelide 2ones ftftd high intensity Afttttffllly ocettrriB:g 2ones ma . 
38 ?<' difficttlt ~ d1stmg1nsh. As discttssed in Section A.1.2 , the intel])retation of these resttlt; 
39 t~ also complieated by ehB:Hg~s in logging eqttipment, proeedttres ftfld docttmentation throttgh 
40 tllfte. . Th~ data eottld not he mtemreted in a euftfttitatPt1e fashion beeattse of these 
41 PAmAhPAtlAAQ 
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Results of the log inteipretations for each of the waste management units are 

presented in the following sections. 

A-1.4.1 216-S-21 Crib 

w ..••.•..•..•..• ¢n.:.: .••.•..•..•..••.••. 2.• ..••. 99 .••.•.. 
111 

.• •.:.L. :. w··•··e·········· 2·

2

····· ·3¥4·l ·· ··• ... r .••.••. -.••. s. i.m .••. ~.•··•~. : .• •.•·

1
·.t.u··•·!••.•.l.

0
.tttts.: .. :•~1i1,1111=.••······•: .•. t.•.•·~·!b.:.r.::i illmiitM§IJli ifltlmtl:I!Bllli•llt~ ······················•:-:,•-:-:-:•···•:•:•:-:-:-:-:-:-·-:•·•:•·•:-:-:-·-·-·-:, 

.............. ..... ml ~!Ptir~m•mn!Illi•~IIYM!~!i IIJMititl1 ••1im~ I m~:Jllwlt: /111 .............. . 
99~lv1:t:u~:1r :~m~ $Yffl1Rt:I ~ ••m1w!lij~to/i1:1~t.u 1;•••1st(i!ns:•N.q ••~m1 m~ ~m 
limtiiltt mliffl4]ffit •¥tiU i~ t¥tll.8H 

. . ..... l •lll !lmiI!§ifiiI!II Iit§lffilll:IIIl llilllalt!:Eill:m11:111,• ~IJII 
PIH!Ji•m\is! 1ilri1PffiP!il a :RPIIIB UfflU~ •llmfflg9.s.;fa]IIIfflffll•m-~i ..... 
iit~:•~oo 1v ir m~•• ~2i~r•fffl~riiii'=•!9:m, 2£m~•mmim•••t90imYi:;rn::mi\i9:ng,1]1n1tl! 

a111•1••--•~ iffiimiit:.rtmn§tt\1= :1tw.{ijm1•111 mm;i! ~11219:iiimimiafi :itirliel?\¥:t».i 

l tl~lfi )il!!tltl··••mn::111111:Imttli 
mile 216iff(1 .. t arid 216·'10.H! Crib.i ~ 1- .in the 200:ftJ.tH!. P:lfflmble. nmt. iiViti 

299!\VUMJ.,. 299: .. Vftij-.9.\. 299 .. \¥19.Kl l,. 2991'Wl9415,. 29.9-{W1i9416,. 299..;w 19417,. mm· ..... e!itffllltl~ imiffir ttfflifflfl (~! •mfi llilijf" . w • ......... .. . ····· ··•· w · · · · · · ··· ···· ·· ·· ··· ··· ···· ·· ·· ···· ··· ·· ·.·· 

WHC(UPLANT-4)/8-4-92/02538A 

A-14 



' ' 

,, 

-
,,. . 

,... 

. ! 

,I 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

A-1.4.3 216-U-3 French Drain 

DOE/RL-91-52 

Draft B 

illlllW111lt•••1• 1• .. r• 

WHC(UPLANT-4)/8-4-92/02538A 

A-15 



... 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
J) 
14 
15 
16 
17 
18 
,9 

22 
23 
24 
25 ., . 
26 
27 
J~ 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

A-1.4.4 216-U-8 Crib 

DOE/RL-91-52 

Draft B 

........... t~ 

-• -11111111111:~ 
----.-~~ 
-------f.«it.1 

.... ,. ....... _. 
A-1.4.5 216-U-12 Crib 

Bil g:i!tl tl!l:i:Bi1
:
1mI!Bta:milil:lll!il Pil:l§!ilf-1:llltlltfiill§!fiIPrn:t, 

NmMIY¥ lle¥!1~::~ ::~ ::§&!!Uin~:::mm,et:llliitll~lll r~li:l lP:ffli~l:::eRU§81~::~ 
c.enmm1.::;&t1111~t~ ::::m:::1g :::1mw«inu.~ 

WHC(UPLANT-4)/8-4-92/02538A 

A-16 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

.., 13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

A-1.4.6 216-U-16 Crib 

A-1.4.7 216-U-17 Crib 

WHC(UPLANT-4)/8-4-92/02538A 

DOE/RL-91-52 
Draft B 

A-17 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

I ,18 
19 
")(\ 

'1:L 

23 
24 
25 

6 
27 
28 
'29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

DOE/RL-91-52 

Draft B 

rt~m: m~::::~*lmnai B~~~U:~ &~lt!f!lli llil~tlHltll:t!ffl i!9S§ i• :i Ii~ 

~IWt:iP:tf:ilmiii !It ! lil:lti&lli!!rl s!w Qn1:::1nxmf:il 

f:im I111:=:12~Jw!@m:m1:§.nl: ~ ; 

A-1.4.8 216-U-14 Ditch 

Gross gamma-ray logs were acquired in 1986 and 1987 from six wells in the 216-
U-14 Ditch area. Interpretation of those logs is difficult because no log sequences are 
available and wells are relatively shallow making correlation difficult. 

The log from Well 299-Wl9-93 has an especially distinct series of peaks between 
depths of 14 and 39 ft. Vertical migration of radionuclides may have been impeded at the 
interface of the Hanford formation Pasco gravels and underlying basal slack-water sequence 
located at a depth of about 65 ft. Distinct peaks are observable in that zone in several wells, 
particularly Wells 299-W19-21 and 299-W19-92. 
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One gross gamma-ray log was acquired from Well 299-W18-15 in 1986. That log 
shows surface contamination and a contaminated zone between depths of 19 and 26 ft. 

A-1.4.10 U Plant 

Gross gamma-ray logs have been acquired from the monitoring wells located in the 
vicinity of the U Plant. Logs from Wells 299-W19-28, 299-Wl9-29, and 299-Wl9-30, 
located south of the U Plant do not indicate any contaminated zones. The single log acquired 
in 1963 from Well 299-Wl9-4, located east of U Plant, shows minor peaks located at depths 
of 34 and 50 ft. Those peaks may represent natural radionuclides. Two logs were acquired 
from Well 299-Wl9-8, located beh:i:nd ~ :a ::imffl! ~~:::~ilK§.f. the U Plant. The log 
acquired in 1971 indicates significant siididai contammaifoii and a zone with moderate gross 
gamma-ray intensity between depths of 17 and 26 ft. The latter peak is also present on the 
1985 log. 

A-1.4.11 241-U Tank Farm 

Gross gamma-ray logs have been acquired from 53 vadose-zone monitoring wells 
located around the perimeters of each of the twelve 533,000-gal tanks (numbers 241-U-101 
through -112) and from six vadose-zone monitoring wells located outside the tank farm. 
Those logs have been collected by the Tank Farm Surveillance Group, often on a monthly 
basis , since about 1975. As discussed in Section A.1.2, the calibration curves have been 
made to relate the tank farm log response in cts/sec to Roentgen/h. 

Many of the 241-U Tank Farm logs show a pronounced increase in gross gamma-ray 
response below a depth of 51 to 54 ft. That increase is attributed to the interface between 
fill material and undisturbed sediment or it may represent the top of the basal slack-water 
sequence. The latter explanation is preferred considering that Price and Pecht (1976) 
reported that the fill depth in the 241-U Tank Farm is 39 ft. 

Many of the logs display slightly increased gamma-ray responses near the surface. 
Logs from several wells display substantial near-surface gamma-ray responses. Those wells 
are near tanks 241-U-102 (60-02-01) , -103 (60-03-08), -110 (60-10-07), -111 (60-11-03) , and 
-112 (60-12-01). Deeper contamination is observed in logs from a larger number of wells, 
but located in three areas. Logs from wells located between tanks 241-U-104, -107, and 
-108 show a moderate gross gamma-ray peak of a depth of about 52 to 60 ft, which 
corresponds to the uppermost portion of the basal slack-water sequence. Tank 241-U-104 
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1 was the probable source of the leak. Logs from Well 60-10-07, located southwest of tank 
2 241-U-110, show major gamma-ray responses at depths of Oto 25 ft and 50 to 60 ft . Logs 
3 from Well 60-12-01 , located northeast of tank 241-U-112 , show major gamma-ray responses 
4 at depths of zero to 10 ft and 50 to 100 ft , and perhaps deeper. Despite the magnitude of the 
5 gamma-ray response in the latter two wells, the radionuclides apparently did not migrate 
6 laterally a significant distance, because logs from adjacent wells are not affected. 
7 
8 Attempts were made to quantify vertical changes as a function of time for sequences 
9 of logs from many of the wells . Very few possible relationships were found to be 
10 statistically significant. 
11 
12 During the course of those calculations, it was discovered that there is a systematic 
Jl increase with time in the depths to all recognizable zones, both natural and man-made, of 
14 about 0.20 ft per year. The explanation for that observation is not clear but are probably the 
15 result of logging techniques. This could include changes in instrumentation or logging 
l Q protocols through time. 
17 
f8 
19. 1.5 CONCLUSIONS 

Table A 2 summa.rixes the results for each of the we.ste mB:fle.gemeRt uRits. Results 
22 for the single shell tank wells e.re summe.rized OR Table 4 14. IR some of the ifltef't'e.ls show, 
23 me.r.me.de fB:dioRuclides B:fe oRly teRtatively ideRtified. IR these ce.ses, the inteRsity of the 
24 gamma sigRals were close to intessities obsCf"Ved in saturally occurring high gamma 2:oses. 
2~ Low inteRsity me.nme.de fB:dioRuelide 2:oRes e.nd high inteRsity Re.tumlly occurring 2:oRes me.y 
26 be difficult to distinguish. As discuss in SeetioR A.1.2, the inteq>retatioR of these results is 
21 e.lso complice.ted by che.nge in loggiBg equipmeRt, procedures, e.nd documeRtatioR through 
.is time. The data could Rot be iBtC£preted in a que.ntitath•e fash:ios because of these 
29 complice.tioRs. 
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DOE/RL-91-52 

Draft B 

Table A-1.1. Details of Wells and Logs Used in 
Evaluations of Waste Management Units. 

!Well# Northing Westing TOC TD Perforations 

Details of Wells and Lo s Used in Evaluation of WMU 216-S-21 
W23-4 35861 76335 662.82 300 

Details of Wells and Lo s Used in Evaluation of WMU 216-U-1 and 2 
Wl9-3 37819 74098 695 .12 301 230-280 

Wl9-16 37950 74230 694.96 285 NIA 

\1/-\Qfrn: :: : •t f l #tAdfl//f/Nl.Aif ... NIX ==< ass'= >••·•·•·· ::+NI.A ? 
Wl9-18 NIA NIA NIA 362 NIA 

Details of Wells and Lo s Used in Evaluation of WMU 216-U-3 
Wl8-177 37680 75500 NIA 89 NIA 

Details of Wells and Logs Used in Evaluation of WMU U-8 
Wl9-2 36849 73000 694.04 300 235-295 

Page 1 of 3 

Logs Used ! 

2/28158 
7124159 
516163 
7115165 
2123168 
212/70 

2/18/70 
5114/76 
319185 

4115/85 
4120/85 
5/24185 
6112/85 

* 
* 

Itwrnm$If ••• 
11/27185 * 

6124186 

7124159 
516163 
712165 
2/16168 
3126/70 
5113/76 * 

wnamr 
Wl9-71 

@~~§Q]: t•W@XQQ' : f t§~i :J:]J}i}i,P.$, ] Nt?i :t: ••t•••i@iMaR: ./ W 
36800 73100 692 117 NIA 12/3/76 * 

AlT-la 
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DOE/RL-91-52 

Draft B 
Table A-1.1. Details of Wells and Logs Used in 

Evaluations of Waste Management Units. 
I Well# Nonhing Westing TOC TD Perforations 
Details of Wells and Lo s Used in Evaluation of WMU 216-U-12 
W22-22 36094 73098 690.05 297 225-300 

W22-73 (06-12-02: 36339 73120 NIA NIA NIA 

wi~n,t•§ fti;®: r:rnt2ss : :r: 1~11~ 

Deatails of Wells and Loi:?s Used in Evaluation of'\-VMU U-16 
W19-7 37000 74125 700 235 200-233 

\NIN\ 
NIA 

Details of Wells Used in Evaluation of WMU 216-U-17 
W19-19 37569 72406 

AlT-lb 

Page 2 of 3 
Logs Used ! 

516163 
712165 

2123168 
3127/70 
2/23/76 
1212/76 

* 

8125182 * 
319/89 

::~@:$It { F 
3/9/89 

119169 
3/3/70 
5/13/76 

·-,:1: !D.4~$1= 
3114/85 * 

1117/89 
319/89 
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DOE/RL-91-52 

Draft B 

Table A-1.1. Details of Wells and Logs Used in 
Evaluations of Waste Management Units. Page 3 of 3 

I Well# Northing Westing TOC TD Perforations Logs Used I 
Details of Wells and Lo s Used in Evaluation of U Buildin 

Details of Wells and Lo s Used in Evaluation of U-14 Ditch 
W19-21 37462 75273 678.53 226 

37629 683.65 230 
ijzij(f! :=:ttt%~ :t ' 'Jts.o ?t 
37492 7531 9 677 .9 150 

t<ttt a12s.9 : J=: ?fMM =t: 'ti:iiiAf '= :fio 

Details of Wells and Lo s Used in Evaluation of U- 10 Pond 
Wl 8-15 36990 77152 660.76 243 
* Digitized Logs 
Source: Westinghouse GIS Listing of Well Statistics 

AlT-lc 

NIA 

170-243 

5/6/63 

1:f!~i]t 
) 41:$1$.5 

6/6/89 

4/24/87 
:tifttJd< 

4n/87 
, :f :S/19/ift t , 

9/23/86 



DOFJRL-91-52 

Draft B 

Table A-1.2. U-Tank Fann Gamma-ray Logs Examined. Page 1 of 5 

Waste Management Unit Well Number Log Date Log Type 

241-U Tank Farm Perimeter 299-W18-25 10/29/90 4c 
11/29/90 4c 

299-W19-31 10/22/90 4c 
12/6/90 4c 

299-W19-32 10/17/90 4c 
11/13/90 4c 

299-W18-51 5/8/63 3a 
(60-00-06) 

299-W18-52 5/8/63 3a 
(60-00-11) 

299-W18-53 5/8/63 3a 
(60-00-10) 

299-W18-55 5/8/63 3a 

'° (60-00-08) 

299-W19-53A 5/8/63 3a 
(60-00-05) .. 

299-W19-54A 5/8/63 3a 
(60-00-02) 

,..,, 
241-U-101 Tank 299-W18-135 Sc 

(60-01-08) 

299-W18-36 Sc 
(60-01-10) 

241-U-102 Tank 299-W 18-137a1 Sc 
~ (60-02-01) 

299-W18-138a1 Sc 
(60-02-05) 

299-W18-139a1 Sc 
(60-02-07) 

299-W 18-140a1 Sc 
(60-02-08) 

299-W 18-141 a1 Sc 
(60-02-10) 

299-W 18-142a1 Sc 
(60-02-11) 

241-U-103 Tank 299-W18-143a1 Sc 
(60-03-01) 

WHC. 20C/4-29-92/0256 8T .1 A1T-2a 



DOFJRL-91-52 
Draft B 

Table A-1.2. U-Tank Fann Gamma-ray Logs Examined. Page 2 of 5 

Waste Management Unit Well Number Log Date Log Type 

299-W 18-144 a/ 5c 
(60-03-05) 

299-Wl 8-145a/ 5c 
(60-03-08) 

299-W 18-146a/ 5c 
(60-03-10) 

299-W18-147a/ 5c 
(60-03-11) 

241-U-104 Tank 299-W 18-76a/ 5c 
(60-04-03) 

299-W 18-124 a1 5c 
(60-04-08) 

299-W 18-125a/ 5c 
(60-04-10) 

,...... 
299-W18-126a/ 5c 

..... ' (60-04-12) 

241-U-105 Tank 299-W18-127a/ 5c 
(60-05-05) 

299-W 18-128a/ 5c 
(60-05-07) 

299-W18-129a/ 5c 
(60-05-10) 

299-W 18-130a/ 5c 
(60-05-04) 

299-W 18-176a/ 5c 
(60-05-04) 

241 -U-106 Tank 299-W18-131 a/ 5c 
(60-06-07) 

299-W18-132a/ 5c 
(60-06-08) 

299-W18-133a/ 5c 
(60-06-10) 

299-W18-134a/ 5c 
(60-06-11) 

241-U-107 Tank 299-W18- l 14a/ 5c 
(60-07-01 ) 

WHC.20C/4-29-92/02568T.1 A1T-2b 



DOE/RL-91-52 

Draft B 

Table A-1.2. U-Tank Farm Gamma-ray Logs Examined. Page 3 of 5 

Waste Management Unit Well Number Log Date Log Type 

299-W18-l 16a1 5c 
(60-07-10) 

299-Wl 8-117a1 5c 
(60-07-11) 

299-W19-74a1 5c 
(60-07-02) 

241-U-108 Tank 299-W18-54a1+ 5/8/63 5c 
(60-08-10) 

299-W18-11Sa1 5c 
(60-08-04) 

299-W18-118a1 5c 
(60-08-08) 

299-W18-l 19a1 5c 
(60-08-09) 

241-U-109 Tank 299-Wl8-120a1 5c 
(60-09-01) 

299-W 18-121 a1 Sc 
(60-09-07) ,., 

299-W 18-122a1 Sc 
(60-09-08) 

299-Wl8-123a1 5c 
(60-09-10) 

241-U-110 Tank 299-w 18-1 ooa1 5c 
(60-10-01) 

299-W 18-104 a1 5c 
(60-10-05) 

299-W 18-107a1 5c 
(60-10-11) 

299-W 18- l 48a1 5c 
(60-10-07) 

299-W 19-75a1 5c 
(60-10-02) 

241-U-111 Tank 299-W18-101 a1 5c 
(60-11-06) 

299-W 18-102a1 5c 
(60-11-03) 

WHC.20C/4-29-92/02568T .1 AlT-2c 
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DOFJRL-91-52 

Draft B 

Table A-1.2. U-Tank Fann Gamma-ray Logs Examined. 

Waste Management Unit 

241-U-112 Tank 

* Used by Fecht et al. (1977) 

Well Number 

299-w 18-105a1 
(60-11-12) 

299-W 18-109a1 
(60-11-05) 

299-W18-110a/ 
(60-11-07) 

299-W 18-90a/ 
(60-12-07) 

299-W18-91 a1 
(60-12-10) 

299-W 18-92a/ 
(60-12-05) 

299-W 18-103 a1 

(60-12-03) 

299-W18-113a/ 
(60-12-01) 

+ Also logged by WHC Taruc Surveillance Group. 

Log Date 

a/ For each of these wells , logs from every one or two years have been collected . 

Types of Natural Gamma-ray Logs (designated in "Log Type" column) 

1. Battelle PNL, circa 1954-1955 (none for U Plant) 

2. Battelle PNL, circa 1958-1959; Esterline-Angus Co. , Inc., chart recorder 

3. Battelle PNL, circa 1963-1971; video chart recorder 

a. circa 1963-1965 
b. circa 1966-1971 , improvements in electronics 

4. Battelle PNL, circa 1976-present 

a. circa 1976; probe serial no. NG 0()1 

b. circa 1982-1987; probe serial no. NG 001 
c. circa 1985-present; probe serial no. CG 27 A97 

5. WHC Taruc Farm Surveillance Group, circa 1975-present 

Page 4 of 5 

Log Type 

5c 

5c 

5c 

5c 

5c 

5c 

5c 

5c 

a. Probe 1 (also called GM-1 or green Geiger-Mueller probe); unshielded Geiger-Mueller probe 
b . Probe 2 (also called GM-2 or red Geiger-Mueller probe) ; shielded Geiger-Mueller probe 
c. Probe 4 (also called S probe) ; unshielded scintillation probe 
d. Probe 14 (also called SS probe) ; shielded scintillation probe (not used in U Plant) 

WHC .20C/4-29-92/02568T .1 A1T-2d 
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Draft B 

Table A-1.2. U-Tank Fann Gamma-ray Logs Examined. 

Location of Natural Gamma-ray Logs (corresponding to "Log-Type") 

l. Battelle PNL, 3000 area, bldg. Sigma 5 

2. Battelle PNL, 3000 area, bldg. Sigma 5 , room 2521 ; medium-sized notebook 

3. Battelle PNL, 3000 area, bldg. Sigma 5, room 2521 ; small-sized notebook 

Page 5 of 5 

4. WHC Environmental and Waste Management Geophysics Group, 1100 area, bldg. 1816TD; large-sized 
notebook 

5. WHC Tank Farm Surveillance Group, 200E area, bldg. 2750E, room C104; pre-1990 logs archived in 
Federal Records Center (Seattle), box numbers 100427, 111502, and 111503; available through WHC 
Records Holding Center, 712 bldg. 

WHC .20C/4-30-92/02568T .1 A1T-2e 
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Table A-2.1. Results of Grid Soil Sampling (pCi/g). Page 1 of 10 

Location 2W18 

1985 1986 1987 1988 1989 

Average 
Radionuclide Result Error Result Error Result Error Result Error Result Error Result 

Ce-141 - - -- - - - - -- - - --
Ce-144 - - -- -- - -- -- -- -- -- -
Co-58 - - - - -- - - -- - -- -
Co-60 - - -- - - -- 2.6E-04 1.5E-02 -- -- 2.60E-04 

Cs-134 - - 6E-02 3E-02+ - - - -- - - 6.00E-02 

Cs-137 1.74E+OO 1.8E-01 + 1.79E+OO 2.0E-01 + -- - 1.5E+OO 1.6E-Ol + - - 1.68E+OO 

Eu-152 - - -- -- -- -- 9.9E-02 7.7E-02+ - - 9.90E-02 

Eu-154 - - -- - - - 1.7E-02 5.0E-02 - - 1.70E-02 

Eu-155 - - -- - - - 1.3E-02 5.lE-02 - - 1.30E-02 

1-129 - - - - - - - - - - -
K-40 - - - - -- - - - - - -
Mn-54 - - 2E-02 OE+OO - - 2.4E-03 1.4E-02 - - 1.12E-02 

Nb-95 - - - - - - -8.8E-03 1.7E-02 - - -8.80E-03 

Pb-212 - - - - -- - - - - - -
Pb-214 - - - - - - 5.7E-01 7.7E-02+ - - 5.70E-01 

Pu-238 1.61E-02 2.IE-03+ 9.4E-03 1.6E-03+ - - 1.2E-02 1.5E-03+ -- - 1.25E-02 

Pu-239 8.lE-01 7E-02+ 4.8E-01 5E-02+ 6.8E-03 1.2E-03 + 6.9E-Ol 6.7E-02+ - - 6.62E-01 

Ru-106 - - 2.1 E-01 1.8E-01 + - -- -3.4E-03 1.3E-01 - -- 1.03E-01 

Sr-90 4.3E-01 8.3E-02+ 2.3E-01 4.6E-02+ - - 1.5E-01 3.lE-02+ - -- 2.7E-01 

Tc-99 - - - - - - - - - - -
u 3.lE-01 1.lE-01 + 3.9E-01 l.3E-01 + - -- 3.0E-01 9.3E-02+ · - -- 3.3E-Ol 

Zn-65 - - - - -- - -- -- - -- -
Zr-95 - - -- - - -- -1.7E-03 2.7E-02 - - -1.70E-03 

+ Indicates positive detection (result greater than error) . 
Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989. 

WHC.20C/4-29-92/02568T 
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Table A-2.1. Results of Grid Soil Sampling (pCi/g). Page 2 of 10 

Location 2W21 

1985 1986 1987 1988 1989 

Average 
Radionuclide Result Error Result Error Result Error Result Error Result Error Result 

Ce-141 - - -- - 2.5E-02 3.8E-02 - - - - 2.5E-02 

Ce-144 - - -- - 1.lE-01 8.8E-02+ -- - - - 1.lE-01 

Co-58 - - 4E-02 2E-02+ 9.0E-03 1.6E-02 - - - - 2.5E-02 

Co-60 4.0E-02 3.0E-02+ - - -1.0E-02 1.9E-02 4.0E-03 1.lE-02 - - 1.lE-02 

Cs-134 - - 2E-02 2E-02 4.9E-02 2.0E-02+ - - -- - 3.5E-02 

Cs-137 1.4E+00 1.7E-01 + 6.3E-01 8.E-02+ 4.8E-01 6.0E-02+ 7.9E-01 9 .0E-02+ - - 8.lE-01 

Eu-152 - -- -- - -1.2E-02 8.7E-02 9.4E-02 6.7E-02+ - - 4.lE-02 

Eu-154 - - -- - -8.0E-02 5.9E-02 -2.lE-02 4.8E-02 - - -5.lE-02 

Eu-155 - - 9E-02 7E-02+ 4.3E-02 5.0E-02 3.2E-02 4.9E-02 - - 5.5E-02 

1-129 - - -- - -- - -- - - - -
K-40 - - - - - - - - - - -
Mn-54 - - 3E-02 2E-02+ 8.8E-03 1.7E-02 3.4E-03 1.2E-02 - - 2.4E-02 

Nb-95 - - - - - - -2.7E-02 1.7E-02 - - -2.7E-02 

Pb-212 - - -- - - - - - - - -
Pb-214 - - -- - - - 5.6E-0l 7.7E-02+ - - 5.6E-0l 

Pu-238 7.5E-03 1.3E-03 + 4E-04 3E-04+ 6.5E-04 3.9E-04+ 1.2E-03 3.5E-04+ -- - 2.4E-03 

Pu-239 1.lE-01 1.0E-02+ 2.0E-02 0.0E+00+ 1.4E-02 2.3E-03+ 3.2E-02 3.5E-03+ - - 4.4E-02 

Ru-106 - -- -- -- -1.3E-01 1.5E-01 -7.2E-02 1.2E-01 - - -1.0E-01 

Sr-90 7.8E-01 1.4E-01 + 2.lE-01 5.E-02+ 1.5E-0l 4.0E-02+ 1.9E-01 3.7E-02+ - - 3.3E-01 

Tc-99 - - -- - - - - - - - -
u 3.8-01 1.3E-01 + 2E-01 7E-02+ 1.9E-0l 5.9E-02+ 2.7E-01 8.5E-02+ - - 2.6E-01 

Zn-65 1.0E-01 9.0E-02+ - - -3 .2E-02 4.3E-02 -- - - - 3.4E-02 

Zr-95 - - 5E-02 53-02 8.7E-03 3.6E-02 8.lE-03 2.4E-02 - - 2.E-02 

+ Indicates positive detection (result greater than error). 
Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989. 

WHC.20C/4-28-92/02568T 
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Table A-2.1. Results of Grid Soil Sampling (pCi/g). Page 3 of 10 

Location 2W22 

1985 1986 1987 1988 1989 

Average 
Radionuclide Result Error Result Error Result Error Result Error Result Error Result 

Ce-141 - - -- -- - - -- - - - -
Ce-144 - - - -- -- - - -- - - -
Co-58 - - -- - - - - -- - - --
Co-60 3.0E-02 2E-02+ - -- - - -l.lE-02 I .8E-02 -- - 9.SE-03 

Cs-134 - - 3E-02 3E-02 - - - -- - - 3.0E-02 

Cs-137 1.45E+00 1.6E-01 + 8.3E-01 1.03-01 + - - 1.0E+00 1.lE-01 + - - 1.lE+00 

Eu-152 2.0E-01 1.3E-01 + -- - - - 8.3E-02 7.6E-02 + - -- 1.4E-01 

Eu-154 - - - - - - 1.8E-02 5. lE-02 - - 1.8E-02 

Eu-155 - - - - - - 4.SE-02 5.7E-02 - - 4.SE-02 

I-129 - - - - - - - - - - -
K-40 - - - - - - - - - - -
Mn-54 - - - - - - -2.4E-03 1.6E-02 - - -2.4E-03 

Nb-95 - - - - - - -1.7E-02 1.9E-02 - - -1.7E-02 

Pb-212 - - - - - - - - - - -
Pb-214 - - - - - - 6.SE-01 8.6E-02+ - - 6.SE-01 

Pu-238 3.6E-03 9E-04+ 1.8E-03 6E-04+ -- - 2.4E-03 5.2E-04 + - - 2.6E-03 

Pu-239 7E-02 lE-02+ 3E-02 0.0E + 00 - - 7.2E-02 7.SE-03 + - - 5.7E-02 

Ru-1 06 4.4E-01 3.lE-01 + - -- - - 1.7E-02 1.4E-0t - - 2 .E3-01 

Sr-90 9.4E-01 1.7E-0l + SE-01 1.0E-01 + - - 4.6E-01 8.7E-02+ - - 6.3E-01 

Tc-99 - - - - - - - - - - -
u 3.lE-01 1.lE-01+ 3.9E-01 1.3E-01 + - - 3.SE-01 1.lE-01 + -- - 3.SE-01 

Zn-65 - - - - -- - - - - - -
Zr-95 - - - - - - 3.4E-02 2.9E-02+ - -- 3.4E-02 

+ Indicates positive detection (result greater than error). 
Source: Schmidt et al. 1990; Elder et al. 1986, 1987 , 1988, 1989. 

WHC.20C/4-28-92/02568T 



Table A-2.1. Results of Grid Soil Sampling (pCi/g). Page 4 of 10 

Location 2W23 

1985 1986 1987 1988 1989 

Radio- Average 
nuclide Result Error Result Error Result Error Result Error Result Error Result 

Ce-141 - - - -- -l.SE-01 l.lE-01 - - -3.92E-03 2.09E-Ol -7 .70E-02 

Ce-144 - - -- -- 2.0E-01 2 .7E-01 - -- 8.80E-02 2.66E-Ol 1.44E-01 

Co-58 - - 8E-02 3E-02+ -6.4E-03 2 . IE-02 - - l .59E-03 2.49E-02 2 .SlE-02 

Co-60 -- - 7E-02 4E-02+ 6 .0E-03 2 .3E-02 4.0E-02 l.7E-02+ 2.42E-02 l.92E-02+ 3 .SIE-02 

Cs-134 7E-02 4E-02+ 4E-02 3E-02+ 5 .0E-02 2 .3E-02+ -- -- -1.06E-Ol 4.03E-02 l .35E-02 

Cs-137 7.68E+0l 4.72E+OO+ 5.77E+0l 5.80E+00+ 4.2E+0I 4 .2E+OO+ 6.SE+0I 6.SE+OO+ 5.80E+0I 5.81E+OO+ 5.99E+0l 

Eu-152 - - - -- 4 .9E-02 9.2E-02 4. IE-02 6.7E-02 2 .75E-02 7.94E-02 3.92E-02 

Eu-154 l .4E-Ol 9E-02+ -- -- l.SE-02 6.0E-02 3.4E-02 5.8E-02 6.66E-02 5.25E-02+ 6.39E-02 

Eu-155 - - - - -4 .3E-02 l.6E-01 -5.6E-03 l.8E-0I -1.41 E-02 1.27E-Ol -2 .09E-02 

1-129 - -- - -- - -- -- -- 1.81E-OI 6.06E-01 1.8 1E-01 

K-40 - - -- - - -- - -- l.44E+0I 1.59E+OO+ l.44E+0I 

Mn-54 - - -- - l.lE-02 l.6E-02 -3.6E-03 1.6E-02 l.lSE-02 l.87E-02 6.30E-03 

Nb-95 - - - - -- - -5.4E-03 l.9E-02 -6.68E-02 6.75E-02 -3 .61E-02 

Pb-212 - - - -- - - - - 6.38E-01 1.07E-01 + 6.38E-01 

Pb-214 - - - - - - 6.9E-Ol l.SE-01 + 5.42E-Ol l.19E-OI + 6 .16E-01 

Pu-238 l.28E-02 2 .0E-03+ 2.49E-02 8.lE-03+ l.9E-02 4. IE-03 + 2 .SE-02 2 .9E-03+ 2 .87E-02 3.33E-03+ 2.21E-02 

Pu-239 6.3E-01 5.8E-02+ l.68E+OO I .8E-01 + 1.IE+OO l.lE-01+ 1.4E+OO l .3E-01 + l.53E+OO 1.53E-OI + l.27E+OO 

Ru-106 - - - - -4 .3E-Ol 3 .9E-01 -2.0E-02 4.0E-01 -7.18E-02 4.02E-01 -1.74E-Ol 

Sr-90 4.9E-01 9.7E-02+ 1.59E+OO 2 .9E-01 + 2.3E+OO 5.8E-OI + 1.SE+OO 3.0E-01 + 1.54E+OO 3.22E-01+ l.48E+OO 

Tc-99 - -- - - - - -- -- 2 .35E-01 l.17E+OO 2 .35E-Ol 

u 4.6E-01 I .SE-01 + 4.2E-OI 1.4E-01 + 3.SE-01 I.0E-01+ 4.2E-OI l.3E-OI + 5.57E-Ol l.63E-OI + 4.41E-OI 

Zn-65 - - -- -- -1.8E-02 4.8E-02 - -- -8 .63E-02 5.25E-02 -5.22E-02 

Zr-95 2 .SE-01 l.lE-01 + - - -1.2E-02 4.IE-02 2.IE-02 2 .8E-02 2.78E-02 5.58E-02 7 .17E-02 

+ Indicates positive detection (result greater than error). 
Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989. 

WHC.20C/4-28-92/02568T 
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Table A-2.1. Results of Grid Soil Sampling (pCi/g). Page 5 of 10 

Location 2W24 

1985 1986 1987 1988 1989 

Radio- Average 
nuclide Result Error Result Error Result Error Result Error Result Error Result 

Ce-141 - - - - -1 .2E-02 4.0E-02 - - -7.39E-02 7.83E-02 -4.30E-02 

Ce-144 - - - - -1.6E-02 1.lE-01 - - -1.66E-02 9.22E-02 -1.63E-02 

Co-58 9E-02 7E-02+ - - -3.7E-03 1.9E-02 - - -5.96E-03 2.52E-02 2.68E-02 

Co-60 - - - - -5.0E-03 1.8E-02 1.7E-02 1.4E-02+ 2.89E-03 1.50E-02 4.96E-03 

Cs-134 - - 5E-02 3E-02+ 5.lE-02 2.0E-02+ -- - -6.03E-02 1.80E-02 1.36E-02 

Cs-137 2.45E+00 2.4E-01 + 2.78E+00 3.0E-01 + 2.5E+00 2.6E-01 + 1.3E+00 1.4E-01 + 1.0E+00 1.13E-01+ 2.0lE+00 

Eu-152 - - 1.3E-01 1.0E-01 + -2 .9E-02 9.6E-02 1.4E-0l 6.7E-02+ 1.74E-02 7.65E-02 6.46E-02 

Eu-154 2.4E-01 1.7E-01 + - - -2.7E-02 5.8E-02 -7.4E-03 5.3E-02 1.16E-02 4.53E-02 5.43E-02 

Eu-155 - - - - 2.2E-03 6.7E-02 7.2E-02 5.8E-02+ -2.75E-03 4.79E-02 2.38E-02 

1-129 - - - - -7.lE-02 3.2E-01 - - 2.76E-01 2.85E-01 1.03E-01 

K-40 - - - - - - - - 1.36E+0l 1.51E+00+ 1.36E+0l 

Mn-54 1.2E-01 5E-02+ - - -5.5E-03 1.7E-02 1.9E-02 1.6E-02+ 1.08E-02 1.59E-02 3.61E-02 

N~~5 1.9E-01 1.lE-01+ - - - - 7.3E-03 2.0E-02 -6.24E-02 5.77E-02 4.50E-02 

Pb-212 - -- - - - -- - - 6.98E-01 7.95E-02+ 6.98E-01 

Pb-214 - - - - - - 6.4E-01 8.4E-02+ 6.09E-01 7.90E-02+ 6.25E-01 

Pu-238 1.5E-03 5E-04+ 2.0E-03 7E-04+ 1.2E-03 4.2E-04+ 1.3E-03 4.2E-04+ 6.61E-04 3.47E-04+ 1.33E-03 

Pu-239 6E-02 lE-02+ 6E-02 lE-02+ 5.0E-02 5.7E-03+ 4.6E-02 5.3E-03+ 4.49E-02 5.62E-03+ 5.22E-02 

Ru-106 - - - - 8.9E-02 1.8E-01 -2.8E-02 1.3E-0t 1.30E-0l 1.50E-0l 6.37E-02 

Sr-90 7.6E-01 1.4E-01 + 5.lE-01 1.0E-01 + 2.lE-01 5.4E-02+ 2.8E-0l 5.5E-02+ 1.65E-01 3.46E-02+ 3.85E-01 

Tc-99 - - - - 4.4E-01 1.lE+00 - - 1.60E-0l 1.17E+00 3 .00E-01 

u - - 7.5E-01 2.5E-01 + 1.lE+00 2.9E-0l+ 8.3E-01 2.4E-01 + 8.26E-01 2.34E-01 + 8.77E-01 

Zn-65 - - - - -3.7E-02 4.2E-02 - - -1.45E-01 5.36E-02 -9.l0E-02 

Zr-95 - - - - -2.3E-02 4. lE-02 -6. lE-03 2.9E-02 -5.69E-03 5.36E-02 -1.16E-02 

+ Indicates positive detection (result greater than error). 
Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989. 

WHC.20C/4-28-92/02568T 



Table A-2.1. Results of Grid Soil Sampling (pCi/g). Page 6 of 10 

Location 2W25 

1985 1986 1987 1988 1989 

Average 
Radionuclide Result Error Result Error Result Error Result Error Result Error Result 

Ce-141 - - -- - -2.2E-02 3.lE-02 -- - - - -2.20E-02 

Ce-144 - - -- - -4.7E-02 8.7E-02 -- - -- - -4.70E-02 

Co-58 - - - - 1.9E-02 1.2E-02+ -- -- - - 1.90E-02 

Co-60 - - - - 1.6E-02 1.5E-02+ -2.7E-02 1.8E-02 - - -5.50E-03 

Cs-134 - - - - 2.7E-02 1.6E-02+ - - - - 2.70E-02 

Cs-137 8.8E-01 1.2E-01 + -- - 8.lE-01 9.lE-02+ 5.3E-01 6.7E-02+ - - 7.40E-01 

Eu-152 1.2E-01 1.lE-01 + - - 1.2E-01 6.lE-02+ 7.0E-02 7.JE-02 - - 1.03E-0l 

Eu-154 l.5E-01 1.lE-01 + - - 7.7E-03 4.5E-02 3.8E-02 5.2E-02 - - 6.52E-02 

Eu-155 - - -- - 6.4E-02 4.2E-02+ 6.7E-03 6.0E-02 - - 3.54E-02 

1-129 - - -- - - - - - - - -
K-40 - - - - - - - - - - -
Mn-54 4.0E-02 4.0E-02 -- - 1.6E-02 1.3E-02+ 1.4E-02 1.7E-02 - - 2.33E-02 

Nb:,95 - - -- - - - -1.lE-02 2.lE-02 - - -1.l0E-02 

Pb-212 - - -- - - - -- - - - -
Pb-214 - - -- - - - 5.7E-01 8.3E-02+ -- - 5.70E-01 

Pu-238 1.1 E-03 5E-04+ -- - 7.6E-04 3.JE-04+ 5.2E-04 2.7E-04+ - - 7.93E-04 

Pu-239 3.0E-02 l.0E-02+ -- - 2.9E-02 3.5E-03+ 2.lE-02 2.7E-03+ - - 2.67E-02 

Ru-106 - -- -- - -t .4E-02 1.1 E-01 3. IE-02 1.0E-01 - - 8.50E-03 

Sr-90 5.2E-01 1.0E-01+ -- - 3.lE-01 7.8E-02+ l .9E-01 3.8E-02+ - - 3.40E-01 

Tc-99 - - - - - - - - - - -
u 6.9E-01 2. lE-01 + -- - 8.4E-01 2.3E-0l + 5.9E-01 1.7E-01 + - - 7.07E-01 

Zn-65 - - - - -3.IE-02 3.3E-02 - - - - -3.IOE-02 

Zr-95 - - - - 4.0E-02 2 .7E-02+ -6.0E-03 3.2E-02 - - 1.70E-02 

+ Indicates positive detection (result greater than error). 
Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989. 

WHC.20C/4-28-92/02568T 
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Table A-2.1. Results of Grid Soil Sampling (pCi/g). Page 7 of 10 

Location 2W26 

1985 1986 1987 1988 1989 

Average 
Radionuclide Result Error Result Error Result Error Result Error Result Error Result 

Ce-141 - -- -- -- -- - - - - - -
Ce-144 - - -- -- -- -- - - - - -
Co-58 - - -- -- - -- - - - -
Co-60 - - -- - - -- 1.0E-02 l.5E-02 - - 1.0E-02 

Cs-134 -- -- -- -- -- -- - -- -- - -
Cs-137 - -- -- -- - -- 3.1 E-01 4.4E-02+ -- - 3.lE-01 

Eu-152 - - -- - - - 1.lE-01 6.8E-02+ - - 1.lE-01 

Eu-154 - - - - - -- -6.SE-03 5.2E-02 - - -6.8E-03 

Eu-155 - - -- -- - - 5.4E-02 5. lE-02+ - - 5.4E-02 

1-129 - - -- - - - - - - - -
K-40 - - -- - - - - - - - -
Mn-54 - - - - - - 5.6E-03 1.5E-02 - - 5.6E-03 

Nb~?5 - - -- - - - 1.6E-02 1.lE-02+ - - 1.6E-02 

Pb-212 - - -- -- - -- - - - - -
Pb-214 - -- -- -- -- -- 6.0E-01 7.7E-02+ - - 6.0E-01 

Pu-238 - - -- -- - -- 8.6E-04 3.lE-04+ - - 8.6E-04 

Pu-239 - - -- -- -- -- 2.4E-02 2.7E-03+ - - 2.4E-02 

Ru-106 - - -- - - -- -4.6E-02 1.4E-0l - - -4.6E-02 

Sr-90 - - - - - - 1.9E-01 3.8E-02+ - - 1.9E-01 

Tc-99 - - - - - - - - - - -
u - - -- -- - - 2.4E-01 7.4E-02+ · - - 2.4E-01 

Zn-65 - - -- -- - -- - - - - -
Zr-95 - - -- - - -- 1.8E-02 2.7E-02 - - 1.8E-02 

+ Indicates positive detection (result greater than error). 
Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989. 

WHC.20C/4-28-92/02568T 
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Table A-2.1. Results of Grid Soil Sampling (pCi/g). Page 8 of 10 

Location 2W27 

1985 1986 1987 1988 1989 

Average 
Radionuclide Result Error Result Error Result Error Result Error Result Error Result 

Ce-141 - - - -- -7.6E-03 4.0E-02 - - - - -7.6E-03 

Ce-144 - - -- - -1.lE-02 1.lE-01 - -- - - -1.lE-02 

Co-58 - - - - -3.8E-03 1.9E-02 - - - - -3.8E-03 

Co-60 - - - - -4.6E-03 1.8E-02 -1.9E-02 1.8E-02 - - -1.2E-02 

Cs-134 - - 5E-02 2E-02+ 5.9E-02 2.0E-02+ - - - - 5.5E-02 

Cs-137 - - 1.66E+00 1.8E-01 + 2.6E+00 2.8E-01 + 4.lE+00 4.2E-0l + - - 2.8E+00 

Eu-152 - - - - 1. tE-01 5.8E-02+ 7.9E-02 7.2E-02+ - - 9.5E-02 

Eu-154 - - - - -2.5E-02 5.4E-02 4.5E-03 4.?E-02 - - -1.0E-02 

Eu-155 - - -- - 6.8E-02 5.8E-02+ l.6E-02 4.8E-02 -- - 4.2E-02 

1-129 - - - - 3.3E-0l 3.3E-0l - -- - - 3.3E-01 

K-40 - - - - -- -- - -- -- - -
Mn-54 -- - -- - 7.9E-03 1.7E-02 -4.2E-03 1.4E-02 - - 1.9E-03 

Nb:;.~5 - - - -- - -- -2.4E-03 1.?E-02 - - -2.4E-03 

Pb-212 - - -- -- - - - -- - - -
Pb-214 - - - -- - - 5.SE-01 7.8E-02+ - - 5.5E-0l 

Pu-238 - - 1.4E-03 6E-04+ 1.4E-03 4 .2E-04+ 2.8E-03 6.0E-04+ -- -- 1.9E-03 

Pu-239 - - 4E-02 0.0E+00 2.9E-02 3.4E-03 + 6.9E-02 7.3E-03+ -- - 4.6E-02 

Ru-106 - - -- -- 2.3E-01 1.2E-0t + -4.9E-02 1.4E-0l - - 9. lE-02 

Sr-90 - - 5.SE-01 1.lE-01 + 7.7E-0l 1.9E-01+ 6.2E-01 1.2E-01 + - - 6.SE-01 

Tc-99 - - - - 4.tE-01 8.SE-01 - - - - 4. lE-01 

u - - 3.9E-01 1.3E-01+ 2.4E-0l 7.2E-02+ 3.?E-01 1.lE-01 + - - 3.3E-0l 

Zn-65 - - - - 7.SE-04 4. lE-02 - - - - 7.SE-04 

Zr-95 - - - - 6.lE-04 3.3E-02 1.SE-02 2.SE-02 - - 7.8E-03 

+ Indicates positive detection (result greater than error). 
Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989. 

WHC.20C/4-28-92/02568T 



~ 
~ 
I -..... 

') 1 6 6 

Table A-2.1. Results of Grid Soil Sampling (oCi/e-). 

Location 2W29 

1985 1986 1987 1988 

Radionuclide Result Error Result Error Result Error Result Error 

Ce-141 - - - - -l .8E-02 4.2E-02 -- --
Ce-144 - - 2.7E-01 2.3E-0l + -7.6E-02 l .0E-01 -- --
Co-58 - - -- - 5.2E-03 1.6E-02 -- -
Co-60 - - -- -- 2 .6E-02 1.5E-02+ 6.7E-03 1.7E-02 

Cs-134 - - 4E-02 3E-02+ 1.6E-02 2.lE-02 - -
Cs-137 2.43E+00 2.3E-01 + 1.54E+00 1.8E-0l + l.IE+00 1.2E-01 + 1.4E+00 1.5E-01+ 

Eu-152 - - - - 1.0E-01 6.9E-02+ 1.1 E-01 6.8E-02+ 

Eu-154 - - -- -- 4.IE-02 5.5E-02 2.5E-02 5.lE-02 

Eu-155 - - -- - 1.2E-02 5.6E-02 6.SE-02 5.SE-02+ 

1-129 - - -- - -- -- -- --
K-40 - - -- - - -- - -
Mn-54 - -- - - -2.9E-03 1.9E-02 7.9E-03 1.6E-02 

Nb-95 - - -- - - -- -1.3E-02 2.2E-02 

Pb~212 - - -- - - - - -
Pb-214 - - -- - - - 6.5E-01 8.9E-02+ 

Pu-238 1.00E-02 1.7E-03+ 4 .7E-03 1.lE-03+ 2.4E-03 6.lE-04+ 5.0E-03 9.lE-04+ 

Pu-239 6.0E-02 IE-02+ 5.0E-02 lE-02+ 5.0E-02 5.8E-03 + 1.2E-01 1.3E-02+ 

Ru-106 9.5E-01 3.9E-0l + -- -- 2.5E-02 1.4E-01 -7.5E-02 1.2E-01 

Sr-90 1.18E+00 2.2E-0l + 4.9E-01 9.6E-02+ 4.6E-01 1.2E-0l + 8. lE-01 1.5E-01 + 

Tc-99 - - -- - - - - -
u 4.2E-01 1.4E-01 + 5.7E-0l 1.9E-0l + 2.7E-01 8.0E-02+ 3.lE-01 9.4E-02+ 

Zn-65 - - -- - -6.8E-03 4.4E-02 -- -
Zr-95 - - -- -- -2.6E-02 3.8E-02 2.6E-02 3.lE-02 

+ Indicates positive detection (result greater than error). 
Source: Schmidt et al. 1990; Elder et al. 1986, 1987 , 1988, 1989. 

WHC .20C/4-29-92/02568T 
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1989 

Result Error 
Averafte 
Resu t 

- - -l .80E-02 

-- - 9.?0E-02 

- -- 5.20E-03 

- -- 1.64E-02 

- - 2.80-02 

- - 1.62E+00 

- - 1.05E-01 

- - 3.30E-02 

-- - 4.00E-02 

- -- -
- - -
- -- 2.50E-03 

- - -l .30E-02 

- - -
- - 6.50E-01 

- -- 5.53E-03 

-- - 7 .00E-02 

-- -- 3.00E-01 

- -- 7.35E-01 

- - -
- - 3.93-01 

- - -6.80E-03 

-- -- 0.00E + 00 
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Table A-2.1. Results of Grid Soil Sampling (pCi/g). Page 10 of 10 

Location 2W30 

1985 1986 1987 1988 1989 

Average 
Radionuclide Result Error Result Error Result Error Result Error Result Error Result 

Ce-141 - - - - -- -- - -- -3.llE-02 8.34E-02 -3.llE-02 

Ce-144 -- - - - -- -- - -- 3.34E-03 9.87E-02 3.34E-03 

Co-58 9E-02 4E-02+ - - -- - - -- 1.57E-02 2.72E-02 5.29E-02 

Co-60 - - - - - -- -1.8E-04 2 .2E-02 5.45E-03 1.54E-02 2 .64E-03 

Cs-134 1.2E-01 SE-02+ - -- -- -- - - -1.56E-02 1.59E-02 5.22E-02 

Cs-137 1.95E+00 2.0E-01+ - - - -- 7.7E-01 9.3E-02+ 8.16E-01 9.48E-02+ 1.18E+00 

Eu-152 - - - - -- -- 1. lE-01 9.3E-02+ 7.77E-02 8.66E-02 9 .39E-02 

Eu-154 - - - - - -- -l.7E-02 6.9E-02 2.04E-02 4.98E-02 1.70E-03 

Eu-155 -- - - - - -- 3.2E-02 7.SE-02 3.61E-02 4.99E-02 3.41E-02 

I-129 - - - - -- -- - -- -2.53E-01 3.32E-01 -2.53E-01 

K-40 - - - - -- -- - - 1.52E+0l 1.71E+00+ 1.52E+0l 

Mn-54 - - -- - - - 8.4E-03 1.9E-02 7.92E-03 1.83E-02 8.16E-03 

Nb;~5 - - - - - - 5.6E-03 2.3E-02 -2 .87E-02 6.61E-02 -1.16E-02 

Pb-212 - - - - - -- - -- 7.92E-01 9.0lE-02+ 7.92E-01 

Pb-214 - - - - - - 6.7E-0l 9.2E-02+ 6.42E-01 8.71E-02+ 6.56E-0l 

Pu-238 8.9E-03 1.7E-03+ - - - -- 2.0E-03 5.SE-04+ 2.60E-03 5.66E-04+ 4.S0E-03 

Pu-239 2.lE-01 2E-02+ - - - -- 4.lE-02 4.9E-03+ 6.36E-02 6.74E-03+ 1.0SE-01 

Ru-106 -- - - -- -- -- 8.3E-03 1.5E-01 7.96E-03 1.46E-0I 8.13E-03 

Sr-90 6.8E-01 1.3E-01 + - - -- -- 3.lE-01 6. lE-02+ 2.36E-0l 4.S0E-02+ 4.09E-0l 

Tc-99 -- - - -- -- -- - -- 1.64E-01 1.17E+00 1.64E-01 

u 1.73E+00 4.9E-01 + - -- -- -- 5.9E-01 1.7E-01 + 8.91E-01 2.53E-01 + 1.07E+00 

Zn-65 - - - - -- -- - - -4.94E-02 5.1 lE-02 -4.94E-02 

Zr-95 - - -- - - -- 2.0E-02 3.5E-02 -2 .78E-02 5.64E-02 -3.90E-03 

+ Indicates positive detection (result greater than error). 
Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989. 
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Table A-2.2. Results of Fenceline Soil Sampling (pCi/g). Page 1 of 3 

Location U-TF-SE 

1985 1986 1987 1988 1989 

Radio- Average 
nuclide Result Error Result Error Result Error Result Error Result Error Result 

Ce-141 -- -- -- -- -1.4E-02 3.4E-02 5.?E-02 3.9E-02+ -3 .99E-02 7.21E-02 l.03E-03 

Ce-144 -- -- -- -- -5.6E-02 1.2E-0l -- -- 2.47E-02 9.64E-02 -l.57E-02 

Co-58 -- -- 5.lE-02 3.2E-02+ 6.6E-03 l.4E-02 -- -- 6. ISE-03 2.38E-02 2.13E-02 

Co-60 2.4E-02 1.4E-02+ -- -- 2.SE-03 l.4E-02 -- -- l .33E-02 1.49E-02 l.33E-02 

Cs-134 2.6E-02 l.?E-02+ 2.9E-02 2.SE-02+ 3. lE-02 2. lE-02+ 8.3E-03 l.9E-02 -8.09E-03 l .34E-02 l .72E-02 

Cs-137 6.90E+OO 4.32E-0I + 1.09E+0I 1.llE+OO+ 5.8E+OO 5.9E-01 + 1.4E+0l 1.4E+OO+ l.85E+OO l.97E+OO+ 7.89E+OO 

Eu-152 -- -- . 8.5E-02 7.8E-02+ l.2E-02 6.?E-02 6 .0E-02 6.0E-02 9.06E-02 6.45E-02+ 6.19E-02 

Eu-154 -- -- 7.8E-02 5.4E-02+ -5.3E-02 5.?E-02 6.5E-02 5.2E-02+ 2.83E-02 5.64E-02 2.96E-02 

Eu-155 -- -- -- -- 4. lE-02 6.4E-02 -4.6E-02 7 .6E-02 3.38E-02 4.82E-02 9.60E-03 

K-40 -- -- -- -- -- -- -- -- 1.45E+0l l.61E+OO+ l.45E+0l 

Mn-54 2.8E-02 1.2E-02+ -- -- 1.?E-02 1.6E-02+ 1.8E-02 l.5E-02+ 3.26E-03 1.82E-02 l.66E-02 

Nb-95 -- -- -- -- -- -- -- -- -2.71E-02 -5.75E-02+ -2.71E-02 

Pb-212 -- -- -- -- -- -- -- -- 6.47E-01 7.S0E-02+ 6 .47E-01 

Pb-214 -- -- -- -- -- -- -- -- 6 .12E-01 8.37E-02+ 6 .12E-01 

Pu-238 4E-04 3E-04+ l.9E-03 ?E-04+ 2.lE-03 7.6E-04+ 2.2E-03 5.SE-04+ -- -- 1.65E-03 

Pu-239 3.8E-02 4.?E-03+ 8.2E-02 9.4E-03+ 8.9E-02 l .0E-02+ l.0E-01 1. lE-02+ -- -- 7.73E-02 

Ru-106 -- -- -- -- -4 .?E-02 l.?E-01 5.SE-02 1.9E-0l l.?0E-02 l.29E-0l 8.33E-03 

Sr-90 7.3 lE-01 1.38E-01 + 1.99E+OO 3.68E-01 + 8.4E-0l 2. lE-01 + l .5E+OO 2.8E-0I+ -- -- 1.27E+OO 

u 2.97E-0I 1.01 E-01 + 6.16E-0l 2.03E-01 + 3.3E-0I 1.6E-0I + 2.8E-0l 9.0E-02+ -- -- 3.81E-0l 

Zn-65 -- -- -- -- -4.4E-02 3.9E-02 -- -- -5 .58E-03 4.30E-02 -2.48E-02 

Zr-95 -- -- -- -- 2. lE-02 2.?E-02 2.?E-02 2.9E-02 l.53E-02 4.74E-02 2. l lE-02 

+ Indicates positive detection (result greater than error). 
Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989. 

WHC.20C/4-29-92/02568T 
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Table A-2.2. Results of Fenceline Soil Sampling (pCi/g). Page 2 of 3 

Location U-TF-W 

1985 1986 1987 1988 1989 

Radio- Average 
nuclide Result Error Result Error Result Error Result Error Result Error Result 

Ce-141 - - - - 4.4E-02 3.0E-02+ - - 1.13E-02 8.06E-02 2.77E-02 

Ce-144 - - - - 8.lE-02 9.lE-02 -1.4E-03 2.2E-02 -1.98E-02 1.l0E-01 1.99E-02 

Co-58 1.4E-02 1.4E-0 - - l.6E-02 1.3E-02+ -- -- -1.68E-02 2.60E-02 4.40E-03 

Co-60 - -- - - -6.0E-03 1.SE-02 - -- 4.35E-03 1.93E-02 -3.00E-03 

Cs-134 - - 5.6E-02 2.3E-02+ 5.0E-02 1.6E-02+ 1.3E-02 1.2E-02+ -7.32E-02 2.06E-02 1.15E-02 

Cs-137 1.06E+00 8.0E-02+ 1.39E+00 1.57E-01+ 1.7E-0l 1.8E-0l 1.4E+00 1.5E-01 + 1.78E+00 1.90E-0l + 1.16E+00 

Eu-152 1.23E-01 6.SE-02+ 1.42E-01 6.2E-02+ l .0E-01 6.5E-02+ 8.8E-02 6.6E-02+ 7.98E-02 8.31E-02 1.07E-0l 

Eu-154 - - - - 6.5E-02 3.9E-02+ 2.7E-02 4.0E-02 -6.19E-02 5.82E-02 1.00E-02 

Eu-155 6.9E-02 5.lE-02+ -- -- 6.0E-02 5.lE-02+ 4.8E-02 4.7E-02+ 2.35E-02 5.52E-02 5.0lE-02 

K-40 - - -- - -- - -- - -1.44E+0l 1.61E+00 -1.44E+0l 

Mn-54 - -- - - 1.8E-02 1.3E-02+ 1.lE-02 1.lE-02 5.S0E-03 1.69E-02 1.15E-02 

Nb-95 - -- - - - - - - -3.74E-02 6.13E-02 -3.74E-02 

Pb-212 - - - - -- - - -- 7.52E-01 8.77E-02+ 7.52E-01 

Pb-214 - - - - -- - -- -- 5.87E-0l 7.95E-02+ 5 .87E-01 

Pu-238 1.14E-02 1.9E-03 + 1.27E-02 2.lE-03+ 7.4E-03 1.lE-03+ 9.9E-03 1.SE-03+ -- - 1.04E-02 

Pu-239 6.27E-01 6.0E-01 + 5.70E-01 5.9E-02+ 3.9E-01 3.9E-02+ 5.6E-01 5.9E-02+ - - 5.37E-01 

Ru-106 - - - - 8.7E-02 1.2E-01 -7.0E-02 1.1 E-01 2.46E-02 1.62E-01 1.39E-02 

Sr-90 4.6E-02 8.3E-02 1.62E+00 3.0lE-01 + 7.6E-01 l.9E-0l + 4.0E-01 7.6E-02+ -- -- 1.85E+00 

u 2.03E-01 7.4E-01 3.44E-01 1.12E-01 + 2.2E-0l 1.lE-01+ 3.7E-01 1.lE-01+ - - 2.84E-01 

Zn-65 - - - -- -1.9E-02 3.9E-02 - -- -1.28E-0l 5.54E-02 -7.35E-02 

Zr-95 - - - - 6.SE-02 2.7E-02+ 4.9E-03 2.2E-02 2.92E-02 5.34E-02 3.30E-02 

+ Indicates positive detection (result greater than error). 
Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989. 

WHC.20C/4-28-92/02568T 
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Table A-2.2. Results of Fenceline Soil Sampling (pCi/ g). Page 3 of 3 

Location U-TF-NE 

1985 1986 1987 1988 1989 

Average 
Radionuclide Result Error Result Error Result Error Result Error Result Error Result 

Ce-141 - - - - - - - -- -5.20E-02 3.07E-01 -5.20E-02 

Ce-144 - - - - - - - -- 8.14E-02 4.23E-01 8.14E-02 

Co-58 - -- - - - - - - -2.19E-02 2.86E-02 -2.19E-02 

Co-60 - - - - - - - -- 2.12E-02 1.83E-02+ 2.12E-02 

Cs-134 - - - - - - - -- 8.75E-03 6.41E-02 8.75E-03 

Cs-137 3.13E+02 - 2.87E+02 - 2.5E+02 -- 3.0E+02 -- 1.29E+02 1.29E+0I + 2.56E+02 

Eu-152 - - - - - -- - -- 1.65E-02 7.81E-02 1.65E-02 

Eu-154 - - - - - - -- -- -3.95E-02 6.32E-02 -3.95E-02 

Eu-155 - -- - - - - - - 6.63E-02 2.22E-01 6.63E-02 

K-40 - - - - - - - - 1.39E+0l 1.58E+00+ 1.39E+0l 

Mn-54 - - - - - - - - 1.l0E-02 1.91E-02 1.l0E-02 

Nb-95 - - - - - - - - -2.65E-02 6.36E-02 -2.65E-02 

Pb-212 - - - - - - - -- 5.l0E-01 1.38E-01 + 5.l0E-01 

Pb-214 - -- - - - -- -- -- 4.31E-01 1.78E-01 + 4.31E-01 

Pu-238 - - - - - - - -- - - -
Pu-239 8.lE+00 - 5.0E-01 -- 4.0E-01 -- <1.0E+00 -- -- -- 3.00E+00 

Ru-106 - - - - - -- - -- -2.92E-0l 6.93E-0l -2.92E-0l 

Sr-90 7.lE+0l - 8.3E+0I - 7.5E+0I -- 5.tE+0I -- -- - 7.00E+0l 

u - -- - - - - - - - - -
Zn-65 - - - -- - - -- -- -1.17E-01 5.89E-02 -1.17E-01 

Zr-95 - - - - - - - - 4.57E-02 5.93E-02 4.57E-02 

+ Indicates positive detection (result greater than error). 
Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989. 

WHC.20C/4-28-92/02568T 
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Table A-2.3. Results of Veeetation Samoline (oCi/e). Page 1 of 10 

Location 2W18 

1985 1986 1987 1988 1989 

Radionuclide Result Error Result Error Result Error Result Error Result Error 
Averafie 
Resu t 

Be-7 - - -- -- - - - - - - -
Ce-141 - - - -- - - - - - - -
Co-58 - - - - - -- - - - - -
Co-60 - - - - - - 2.7E-03 1.6E-02 - - 2.70E-03 

Cs-134 - - 1.S0E-01 3.2E-02+ - - - - -- - 1.S0E-01 

Cs-137 1.68E-01 4.9E-02+ 3.49E-01 4.9E-02+ -- - 1.6E-01 2.SE-02 + -- - 2.26E-01 

Eu-152 9.lE-02 8.2E-02+ - - - - 1.7E-02 6.5E-02 - - 5.40E-02 

Eu-154 - - -- -- - -- 1.9E-02 4.8E-02 - - 1.90E-02 

Eu-155 - - - - -- - 1.2E-02 3.6E-02 - - 1.20E-02 

1-129 - - - -- - -- - -- - -- -
K-40 - - - - -- - - - - - -
Nb-95 - - -- - - - -8.0E-03 2.8E-02 - - -8.00E-03 

Pb-212 - - - -- - - - - - - -
Pb-214 - - - - - - - - - - -
Pu-238 - - -- - -- -- -- - - - -
Pµ-239 - - -- - -- -- - - - - -
Ru-103 - - 1.70E-01 7.3E-02+ - - - - - -- l .70E-01 

Ru-106 - - 2.93E-01 1.47E-01 + - - - - - - 2.93E-01 

Sr-90 - - - - - - 4.8E-02 1.lE-02 + - - 4.80E-02 

Tc-99 - - - - - - - - - - -
Zr-95 - - - - -- - - - -- - -
+ Indicates positive detection (result greater than error). 
Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989. 

WHC.20C/4-28-92/02568T 
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Table A-2.3. Results of Vegetation Sampling (pCi/g). Page 2 of 10 

Location 2W21 

1985 1986 1987 1988 1989 

Average 
Radionuclide Result Error Result Error Result Error Result Error Result Error Result 

Be-7 - - - - - - - -- - - -
Ce-141 - - - - -- - -- -- - - -
Co-58 - - - - - - -- -- - -- --
Co-60 7.7E-02 3.9E-02+ - - 1.1 E-02 t.5E-02 -2.0E-02 1.7E-02 - - 2.3E-02 

Cs-134 - - 1.05E-01 2.3E-02+ 3.9E-02 1.6E-02+ - - -- - 7.2E-02 

Cs-137 6.4E-02 5.6E-02+ 2.26E-01 3.7E-02+ l.3E-01 2.4E-02+ 1.5E-01 2.6E-02+ -- - 1.4E-01 

Eu-152 2.35E-01 1.50E-0l + - - -4.3E-02 6.8E-02 4.4E-02 6.5E-02 - - 8.0E-01 

Eu-154 3.56E-01 1.78E-01 + -- - 6-6E-02 4.2E-02+ 2.9E-02 4.7E-02 -- - 1.SE-01 

Eu-155 - - 3.6E-02 3.3E-02 + - - 5.8E-03 4.2E-02 - - 2.lE-02 

1-129 - - - - - - - - - - -
K-40 - - - - -- - -- -- - - -
Nb-95 9.7E-02 7.lE-02+ - - -1.5E-02 2.6E-02 -3.lE-02 5.6E-02 - - 1.7E-02 

Pb-212 - - - - - - - - - - -
Pb-214 - - -- - -- - - -- - - -
Pu-238 - - -- - -- - - - -- - -
Pu-239 - - - - - - - -- - - -
Ru-103 - - 7.7E-02 5.0E-02+ - - - - - - -
Ru-106 - - -- - -- - -- - - - 7.7E-02 

Sr-90 - - - - -- - - -- - - -
Tc-99 -- - - - - - - - - - -
Zr-95 - - - - 2.4E-02 3.2E-02 - - - - 2.4E-02 

+ Indicates positive detection (result greater than error). 
Source: Schmidt et al . 1990; Elder et al. 1986, 1987, 1988, 1989. 

WHC.20C/4-28-92/02568T 
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Table A-2.3. Results of Vegetation Sampling (pCi/g). Page 3 of 10 

Location 2W22 

1985 1986 1987 1988 1989 

Average 
Radionuclide Result Error Result Error Result Error Result Error Result Error Result 

Be-7 - - - - -- -- -- - - - -
Ce-141 - - -- - - -- -- -- - -- -
Co-58 - - - - - - -- - - - -
Co-60 - - - - -- - 6.4E-03 1.8E-02 - -- 6.4E-03 

Cs-134 - - 1.77E-01 3.7E-02+ - - - - -- - 1.77E-01 

Cs-137 - - 2.57E-01 4.7E-02+ - -- l.lE-01 2.6E-02+ - - 1.4E-01 

Eu-152 - - - - -- - -2.7E-02 8.7E-02 - - -2.7E-02 

Eu-154 - - - - - - 7.lE-03 5.3E-02 -- - 7.lE-03 

Eu-155 - - -- - - -- 3.7E-02 4.7E-02 - - 3.7E-02 

1-129 - - - - - - -- - - - -
K-40 - - -- - - - - - - - -
Nb-95 - - - - - -- 5.SE-02 7.3E-02 - - 5.SE-02 

Pb-212 - - - - - - -- - - -- -
Pb-214 - - -- - - - - - - - -
Pu-238 - - -- - - - - -- - - -
Pu-239 - - - -- - -- - - - - -
Ru-103 - - 1.69E-01 6.0E-02+ - -- -- - - - 1.698-01 

Sr-90 -- - -- - - -- 1.9E-02 3.7E-02 - - 1.9E-02 

Tc-99 - - - - -- - - - - - --
Zr-95 - - - -- - - - - - - -

+ Indicates positive detection (result greater than error) . 
Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989. 

WHC. 20C/4-28-92/02568T 
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Table A-2.3. Results of Vegetation Sampling (pCi/g). Page 4 of 10 

Location 2W23 

1985 1986 1987 1988 1989 

Radio- Average 
nuclide Result . Error Result Error Result Error Result Error Result Error Result 

Be-7 - - - -- - - - - 1.75E+00 3.35E-01 + l.75E + 00 

Ce-141 - - - - -- -- - -- 9.33E-03 2.46E-02 9.33E-03 

Co-58 - -- - -- -- -- - -- - - -
Co-60 - - - - 2.3E-02 I .7E-02+ l.7E-02 l.5E-02+ 7.44E-03 1.75E-02 1.58E-02 

Cs-137 l.90E+00 2.24E-01+ 8.41E-01 1.09E-01 + 5.2E+00 5.3E-01 + l.9E+00 2.0E-01 + 2.15E+00 2.26E-01 + 2.40E+00 

Eu-152 - - - -- 4.9E-02 8.3E-02 4. lE-02 6.8E-02 3.96E-02 8.77E-02 4 .32E-02 

Eu-154 - - -- - 2.7E-02 6.0E-02 9 .8E-03 4.6E-02 -7 .90E-03 6.02E-02 9 .63E-03 

Eu-155 - - - - - - -1.0E-02 4.0E-02 3.90E-02 4.76E-02 1.45E-02 

I-129 - - - - - - - -- 8.27E-02 1.77E-01 8.27E-02 

K-40 - - - - - - - - 1.54E+0l 1.12E+oo+ l.54E+0l 

Nb-95 - - 1.27E-0l 9.0E-02+ -1.0E-02 4.6E-02 1.5E-02 2.6E-02 -6.83E-03 2.32E-02 3.13E-02 

Pb-212 - - - - - - - - 1.37E-02 3.16E-02 1.37E-02 

Pb-214 - - - - - - - - 6.46E-02 4.05E-02+ 6.46E-02 

Pu-238 - - - - - - - -- 1.39E-03 4 .81E-04+ 1.39E-03 

Pu-239 - -- - - - - - - 5.86E-02 6.93E-03+ 5.86E-02 

Ru-103 - - 6.6E-02 5.4E-02+ -- -- - -- - - 6.60E-02 

Sr-90 - - 3.76E-01 8.3E-02+ - - - - 2.26E-0l 4.59E-02+ 3.0lE-01 

Tc-99 - -- -- -- -- - -- -- 7.69E-0l l.l0E+00 7.69E-01 

Zr-95 2.llE-01 1.43E-01 + - - -1.lE-02 4.8E-02 - - 1.02E-02 3.28E-02 7.0lE-02 

+ Indicates positive detection (result greater than error). 
Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989. 

WHC.20C/4-28-92/02568T 
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Table A-2.3. Results of Vegetation Sampling (pCi/g). Page 5 of 10 

Location 2W24 

1985 1986 1987 1988 1989 

Radio- Average 
nuclide Result Error Result Error Result Error Result Error Result Error Result 

Be-7 - - - -- - - - - 2.20E+00 3.28E-01+ 2.20E+00 

Ce-141 - - - - - - - - -7.38E-03 2.38E-02 -7.38E-03 

Co-58 - - - - - - -- - -- - -
Co-60 - - - - -1.7E-03 1.7E-02 7.2E-03 1.7E-02 5.86E-03 1.44E-02 3.79E-03 

Cs-134 - - 1.14E-0l 3.0E-02+ - - - - -- - 1.14E-01 

Cs-137 2.25E-01 6.lE-02+ 4.19E-01 6.4E-02+ 8.7E-0l 9.8E-02+ 2.8E-01 3.9E-02+ 1.85E-01 2.90E-02+ 3 .96E-0l 

Eu-152 - - - -- 1.3E-02 6.9E-02 3.8E-02 8.lE-02 -3.68E-03 6.87E-02 1.58E-02 

Eu-154 - - 8.0E-02 7.lE-02+ -5.9E-02 6.0E-02 -2. lE-03 5.7E-02 -9.60E-03 4.91E-02 2.33E-03 

Eu-155 - - - - - -- 2.8E-02 5.6E-02 -1.05E-02 3.31E-02 8.75E-03 

I-129 - - - - 3.2E-01 2.3E-01 + -3.3E-01 3.2E-01 1.0lE-01 1.52E-01 3 .03E-02 

K-40 - - - -- - - - - 1.1 lE+0l 1.28E+00+ 1.llE+0l 

Nb-95 - - - - 2.0E-02 3.2E-02 4.2E-02 6 .3E-02 9.26E-03 2.21E-02 2.38E-02 

Pb-212 - - - - - - - - 3.27E-02 2.46E-02+ 3.27E-02 

Pb-214 - - - - - - - - 2 .1 6E-02 2.77E-02 2 .16E-02 

Pu-238 - - - - 6.7E-04 3.4E-04+ 4.6E-04 3.lE-04+ 2.88E-04 1.88E-04+ 4.73E-04 

Pu-239 - - - -- 2.5E-02 3.4E-03+ 1.IE-02 2.0E-03+ 5.48E-03 9.32E-04+ 1.38E-02 

Ru-103 - - 8.9E-02 6.4E-02+ - - - - - - 8.90E-02 

Ru-106 - - 2.42E-0I 1.77E-01 + - - - -- - - 2.42E-01 

Sr-90 - - - - 2.5E-01 6.4E-02+ 1.lE-01 2.3E-02+ 7.09E-02 1.50E-02+ 1.44E-01 

Tc-99 - - - -- 8.8E+00 1.4E+00+ 1.3E+0l 2.9E+00+ 8.1 lE-00 1.80E+00+ 9.97E+00 

Zr-95 - - - - -8.6E-03 3.9E-02 - - -1.84E-02 2.91E-02 -1.35E-02 

+ Indicates positive detection (result greater than error). 
Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989. 
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Table A-2.3. Results of Vegetation Sampling (pCi/g) . Page 6 of 10 

Location 2W25 

1985 1986 1987 1988 1989 

Average 
Radionuclide . Result Error Result Error Result Error Result Error Result Error Result 

Be-7 - - - - - - - - - - -
Ce-141 - - -- - -- - - - - - -
Co-58 - - - - - - -- -- - - -
Co-60 6.3E-02 3.2E-02+ -- - - - -6.4E-03 1.3E-02 - - 2.83E-02 

Cs-134 - - -- - -- - - - - - -
Cs-137 1.83E-01 5.4E-02+ - - - - 5.0E-01 6.lE-02+ -- - 3.42E-01 

Eu-152 - - - - -- -- 3.7E-02 6.6E-02 - - 3.70E-02 

Eu-154 - - - - - - 7.3E-03 4.3E-02 - - 7.30E-03 

Eu-155 - - - - - - 1.9E-02 3.9E-02 - - 1.90E-02 

1-129 - - - -- - - - - - - -
K-40 - - - - - - -- - - - -
Nb-95 - - - - -- - -2.7E-04 1.8E-02 - - -2.?0E-04 

Pb-212 - - - - - - - - - - -
Pb-214 - - - - - - - -- - - -
Pu-238 - - -- - - - - -- - - --
Pu-239 - -- -- - -- - - - - - --
Ru-1 03 - - -- - -- -- - -- - - --
Ru-106 - - - - -- -- -- - -- - --
Sr-90 - - - - - - -- - - - -
Tc-99 - - - - -- -- -- - - - -
Zr-95 - - -- - -- - - - - - -

+ Indicates positive detection (result greater than error). 
Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989. 

WHC.20C/4-28-92/02568T 
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Table A-2.3. Results of Vegetation Sampling (pCi/g). Page 7 of 10 

Location 2W26 

1985 1986 1987 1988 1989 

Average 
Radionuclide Result Error Result Error Result Error Result Error Result Error Result 

Be-7 - - - - - - -- -- - - -
Ce-141 - - - - - - - -- - - -
Co-58 - - - - - - - - - - -
Co-60 - - -- - - - l.4E-02 1.3E-02+ - - 1.4E-02 

Cs-134 - - - - - - -- -- -- - -
Cs-137 - - - - -- - 1.5E-01 2.5E-02+ - - 1.5E-01 

Eu-152 - - -- - - -- 4.9E-02 5.4E-02 - - 4.9E-02 

Eu-154 - - -- - - - -3.8E-02 4.8E-02 - - -3.8E-02 

Eu-155 - - - - -- - -2.5E-02 3.2E-02 - - -2.5E-02 

I-129 - - -- - -- - - - - - -
K-40 - - - - - - - - - - -
Nb-95 - - - - - - -3.8E-03 I .5E-02 - - -3.8E-03 

Pb-212 - - - - -- -- - - - - -
Pb-214 - - - - - - - -- - - -
Pu-238 - - - - - - - -- - - -
Pu-239 - - - -- - - -- - - - -
Ru-103 - - - - - - - -- - - --
Ru-106 - - -- - - - - -- - - -
Sr-90 - - - - - - - - - - -
Tc-99 - - - - - - - - - - -
Zr-95 - - - - - - - - - - -
+ Indicates positive detection (result greater than error). 
Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989. 

WHC.20C/4-28-92/02568T 
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Table A-2.3. Results of Vegetation Sampling (pCi/g). Page 8 of 10 

Location 2W27 

1985 1986 1987 1988 1989 

' Average 
Radionuclide . Result Error Result Error Result Error Result Error Result Error Result 

Be-7 - - - - - - - - - - -
Ce-141 - - -- - - - - - - - -
Co-58 - - - - - - - - - - -
Co-60 - - -- - - - -4.SE-03 1.SE-02 - - -4.SE-03 

Cs-134 - - 7.SE-02 2.8E-02+ - - -- - - - 7.SE-02 

Cs-137 - - 2.97E-0l 4.9E-02+ - - 2.0E-01 3.lE-02+ - - 2 .SE-01 

Eu-152 - - - - - - -1.0E-02 7.SE-02 - - -l.0E-02 

Eu-154 - - -- - - - -1.SE-00 4.4E-02 - - -l.SE-02 

Eu-155 - - -- - - - 9.6E-03 3.9E-02 - - 9.6E-03 

1-129 - - - - - - - - - - -
K-40 - - - - - - -- -- - - -
Nb-95 - - 9.SE-02 6.9E-02 + - - 3.lE-01 3.2E-02+ - - 2.0E-01 

Pb-212 - - - - - - - - - - -
Pb-214 - - -- -- - - - -- - - -
Pu-238 - - -- -- - - - - - - -
Pu-239 - - -- -- - - -- - - - -
Ru-103 - - 9.SE-02 7.7E-02 + - - - - - - 9.SE-02 

Ru-106 - - -- - - -- 1.3E-01 2.7E-02+ - - l.3E-01 

Sr-90 - - -- - - - - - - - -
Tc-99 - - -- - - - - - - - -
Zr-95 - - 8.3E-02 5 .6E-02+ - - - -- - - 8.3E-02 

+ Indicates positive detection (result greater than error) . 
Source: Schmidt et al. 1990; Elder et al . 1986, 1987, 1988, 1989. 

WHC.20C/4-28-92/02568T 
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Table A-2.3. Results of Vegetation Sampling (pCi/g). Page 9 of 10 

Location 2W29 

1985 1986 1987 1988 1989 

Average 
Radionuclide Result Error Result Error Result Error Result Error Result Error Result 

Be-7 - -- - - - - - - - - -
Ce-141 -- - -- - - - -- -- - - --
Co-58 9.7E-02 4.6E-02+ - - - -- - - - - 9.70E-02 

Co-60 8.lE-02 4.3E-02+ - - - - l.9E-02 l.5E-02+ - - 5.00E-02 

Cs-134 - - 9.00E-02 2.7E-02+ - -- -- - - - 9.00E-02 

Cs-137 - - 2.05E-01 4.0E-02+ - -- l.lE+00 l.2E-01+ - - 6.53E-01 

Eu-152 - - 1.18E-01 6.0E-02+ - -- l.lE-01 6.9E-02+ - - l.14E-01 

Eu-154 - - - - - - 6.6E-02 4.7E-02+ - - 6.60E-02 

Eu-155 - - -- -- - -- 3 .7E-03 4.7E-02 - - 3.?0E-03 

1-129 - - -- - -- - -- -- - - -
K-40 - - -- - - -- - -- - - -
Nb-95 - - -- - - - -l.3E-02 4.0E-02 - - -l.30E-02 

Pb-212 - - - -- - -- - - - - -
Pb-214 - - - - -- - -- - - - -
Pu-238 - - -- - - -- -- - - - -
Pu-239 -- - -- - - - -- - - - -
Ru-103 - - 8.I0E-02 5.7E-02+ - -- - - - - 8.I0E-02 

Ru-106 -- - -- -- -- -- -- -- -- - -
Sr-90 - - -- - - - 4.2E-01 8.0E-02+ - - 4.20E-01 

Tc-99 - - -- -- - - -- -- - - --
Zr-95 - - -- - - - - - - - -
+ Indicates positive detection (result greater than error). 
Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989. 

WHC.20C/4-28-92/02568T 
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Table A-2.3. Results of Vegetation Sampling (pCi/g) . Page 10 of 10 

Location 2W30 

1985 1986 1987 1988 1989 

Average 
Radionuclide Result Error Result Error Result Error Result Error Result Error Result 

Be-7 - - - - - - -- -- 3.1 4E+00 4.34E-01 + 3.14E+00 

Ce-141 -- - -- - -- -- -- -- -4.83E-03 2.85E-02 -4.83E-03 

Co-58 - -- - - - -- -- -- -- - -
Co-60 - -- - - - - 6.I 0E-03 1.60E-02 2 .94E-02 2.00E-02+ 1.78E-02 

Cs-134 - - -- - - -- -- -- -- - -
Cs-137 3.45E-01 7E-02 + - -- - -- 2.20E-01 3.l0E-02+ l.3 lE-01 3.l0E-02+ 2.32E-01 

Eu-1 52 1.48E-0 l 1.12E-01 + - - - - -9.30E-02 7.80E-02 4.78E-02 7.29E-02 3.43E-02 

Eu-154 - - -- - - -- -4 . I0E-03 5.20E-02 -7.12E-02 6.22E-02 -3 .77E-02 

Eu-155 - - - - - - -1.80E-02 3.80E-02 -3.06E-03 4.05E-02 -1 .05E-02 

1-129 -- - - - -- -- -- - -2.86E-01 2.43E-01 -2.86E-O l 

K-40 - - -- - - - -- -- 1.22E+0l 1.41E+ OO + 1.22E+0l 

Nb-95 - - - - - - -2.20E-02 6.00E-02 -1.94E-02 2.58E-02 -2.07E-02 

Pb-212 - - - - - - - - 5.07E-02 3.26E-02+ 5.07E-02 

Pb-21 4 - -- -- - -- - -- - 3.85E-02 3 .04E-02 + 3.85E-02 

Pu-238 6E-04 3E-04 + - - -- - -- -- 4.69E-04 2.24E-04 + 5.35E-04 

Pu-239 9E-03 2E-03+ -- - -- - -- -- 9.78E-03 1.41E-03 + 9.39E-03 

Ru-103 - - - - - - -- - - - -
Ru-106 - -- -- -- -- -- -- -- - - -
Sr-90 2 .05E+00 4.05E-01 + - - - - 1.50E-01 3.00E-02+ 7.60E-02 1.66E-02+ 7.59E-01 

Tc-99 -- -- -- -- -- -- - -- 1.48E+00 1.16E + 00 + 1.48E+00 

Zr-95 - - - - - - - -- 2.42E-02 3.58E-02 2.42E-02 

+ Indicates positive detection (result greater than error). 
Source: Schmidt et al. 1990; E lder et al . 1986, 1987 , 1988 , 1989. 

WHC.20C/4-28-92/02568T 



Table A-2.4. Results of Air Monitoring (pCi/m3). Page 1 of 6 

Location N155: U TanJc Fann Adj to 960 

1985 1986 1987 1988 1989 

Average 
Radionuclide Result Error Result Error Result Error Result Error Result Error Result 

Sr-90 1.0lE-02 - 2.49E-04 - t .50E-04 - l.3E-04 9.0E-05+ 3.96E-06 5.62E-05 -

4.98E-05 - l.28E-04 - -l.13E-05 - 4.9E-05 9.3E-05 -3.00E-05 8.06E-05 -

2.59E-03 l.00E-02 l .88E-04 l.l0E-04+ 6.46E-05 l .38E-04 9.3E-05 4.0E-05+ -l.00E-05 6.87E-05 5.85E-04 

Cs-137 7.86E-04 - l .38E-03 - 7.79E-04 - l .5E-03 8.2E-04+ 1.46E-02 2.04E-03+ -

0.O0E+00 - 6.53E-04 -- -2 .34E-04 - 3.3E-04 5.3E-04 1.05E-04 5.15E-04 -

3.51E-04 6.94E-04 9.96E-04 6.53E-04+ 3.14E-04 8.35E-04 6.6E-04 5.8E-04+ 3.88E-03 9.08E-04+ 1.24E-03 

Pu-239 7.27E-05 - 3.48E-05 - 3.60E-05 - 2.4E-05 9.9E-06+ 4.22E-05 9.95E-06+ --

5.30E-06 - 7.05E-06 - l .48E-05 - l .7E-05 7.0E-06+ 6.65E-06 3.8QE-06+ -

3.73E-05 6.54E-05 l.62E-05 2.52E-05 2.40E-05 2.09E-05+ l.6E-05 6.2E-06+ 2.l0E-05 6.60E-06+ 2.29E-05 

U (total) 2.12E-04 -- 7.20E-05 - 3.45E-05 - -3.lE-06 l .BE-05 6.85E-05 2.?IE-05+ -

7.56E-05 -- 1.81 E-05 - 2.04E-05 - 2.3E-05 2.3E-05 1.36E-06 2.09E-05 -

1.18E-04 t.26E-04 3.70E-05 5.07E-05 2.74E-05 l .39E-05+ 6.8E-06 1.2E-05 3.86E-05 2.40E-05+ 4.56E-05 

+ Indicates positive detection (result greater than error). 
Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989. 
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Table A-2.4. Results of Air Monitoring (pCi/m3). Page 2 of 6 

Location Nl65: 216-Z-l 9 Ditch (covered) 

1985 1986 1987 1988 1989 

Average 
Radionuclide Result Error Result Error Result Error Result Error Result Error Result 

Sr-90 8.96E-03 - 2.68E-03 - 7.34E-05 - 6.2E-05 7.JE-05 l.70E-04 9.92E-05 + -

4.46E-05 - 9.57E-05 - -l.88E-05 - 4.1 E-05 6.6E-05 -3.00E-05 5.38E-05 -

2.JJE-03 8.84E-03 7.89E-04 2.53E-03 3.53E-05 9. 15E-05 5.5E-05 I.0E-05+ 6.46E-05 7.89E-05 6.55E-04 

Cs-137 7.31 E-04 - 6.43E-04 -- 1. t0E-03 - 7.6E-05 6.lE-04 4.46E-04 4.12E-04+ -

-3.40E-04 -- -6.22E-05 -- -2.98E-04 -- -6.2E-04 5.7E-04 -l.09E-04 4.0JE-04 -

l .88E-04 8.48E-04 1.99E-04 6.14E-04 3.45E-04 l.39E-03 -2.JE-04 3.6E-04 1.BlE-04 4.52E-04 1.37E-04 

Pu-239 1.18E-04 - 4.82E-04 - 3.41E-04 - 9.0E-04 1.2E-04+ 2.84E-04 3.82E-05+ -

7.91E-05 - 3.65E-05 -- 6.49E-05 - t .6E-04 2.7E-05+ 1.09E-05 4.91E-06+ -

9.50E-05 3.92E-05+ 3.07E-04 3.BBE-04 1.98E-04 2.96E-04 4.2E-04 3.4E-04+ 1.64E-04 2347E-05+ 2.37E-04 

U .(total) l .94E-04 - 8.73E-05 - 3.20E-05 - l.9E-05 2.5E-05 3.82E-05 I.BlE-05+ -

5.27E-05 - 3.94E-05 - 9.05E-06 - -7.0E-07 l.9E-05 0.00E+00 1.79E-05 -

1.25E-04 1.lBE-05+ 6.07E-05 4.92E-05 + l.86E-05 1.93E-05 5.4E-06 1.JE-05 1.J0E-05 1.68E-05 4.45E-05 

+ Indicates positive detection (result greater than error). 
Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989. 
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Table A-2.4. Results of Air Monitoring (pCi/m3). Page 3 of 6 

Location N 168: U-Stack Adj to U-Stack 

1985 1986 1987 1988 1989 

Average 
Radionuclide Result Error Result Error Result Error Result Error Result Error Result 

Sr-90 9.89E-03 - 2.80E-03 -- I .27E-04 - l.lE-04 8.SE-05+ 4.49E-05 6.85E-05 -
1.56E-04 - 1.19E-04 -- 1.31 E-05 - 2.2E-04 t.tE-04+ -2.00E-05 5.0tE-05 -

2.70E-03 9.59E-03 8.92E-04 2.57E-03 5.75E-05 9.75E-05 1.4E-04 5.3E-05+ 1.56E-05 5.83E-05 7.61E-04 

Cs-137 1.23E-03 - 9.52E-04 -- 1.29E-03 - 1.3E-04 8.5E-04 7.89E-04 5.84E-04+ -

5.45E-05 - 2.04E-04 -- -1.00E-04 - 1.7E-04 5.2E-04 2.84E-04 4.53E-04 -

8.32E-04 l.09E-03 6.77E-04 6.52E-04+ 3.48E-04 1.31 E-03 8.2E-04 5.2E-04+ 5.0SE-04 5.76E-04 6.36E-04 

Pu-239 3.20E-05 - 3.22E-05 -- 2.67E-05 - 2.2E-05 7.6E-06+ 3.37E-04 4.51E-05+ -

1.71E-05 - 5.12E-06 -- 6.25E-06 - l .4E-06 2.3E-06 4.70E-06 3.33E-06+ -

2.32E-05 1.39E-05+ 1.49E-05 2.39E-05 1.42E-05 1.88E-05 9.2E-06 9.4E-06 1.27E-04 1.96E-05+ 3.77E-05 

U .(total) 1.06E-03 - 5.89E-04 -- 3.25E-04 -- 2.2E-04 7.4E-05+ 2.89E-04 8.84E-05 + -

2.41E-04 - 2.66E-04 -- 8.64E-05 - 2.0E-05 2.2E-05 4.31E-05 2.83E-05+ -
5.59E-04 7.0tE-04 4.26E-04 3.23E-04+ 1.70E-04 2.15E-04 1.2E-04 8.5E-05+ 1.85E-04 6.36E-05+ 2.92E-04 

+ Indicates positive detection (result greater than error). 
Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989. 



'). 

Table A-2.4. Results of Air Monitoring (pCi/m3). Page 4 of 6 

Location N960: U Tank Farm (replicate) at Camden & 16th, SE of 241-U 

1985 1986 1987 1988 1989 

Average 
Radionuclide Result Error Result Error Result Error Result Error Result Error Result 

Sr-90 7.23E-03 - 1.78E-03 - 1.53E-04 - 8.lE-05 8.0E-05+ 2.06E-04 1.12E-04 + -

1.15E-04 - 1.08E-04 - 3.94E-06 - 3.6E-05 9.8E-05 -4.00E-05 4.66E-05 -
1.94E-03 7.05E-03 5.80E-04 l.60E-03 8.39E-05 1.50E-04 5.0E-05 2.3E-05+ 6.37E-05 7.16E-05 5.44E-04 

Cs-137 1.45E-03 -- 1.11 E-03 - 6.63E-04 - 4.8E-04 7.3E-04 8.95E-04 7.43E-04+ -

5.36E-04 - l .66E-04 - 2.04E-04 - 2.3E-04 6.2E-04 -2.67E-04 5.61E-04 -
1.04E-03 7.57E-04+ 4.85E-04 8.50E-04 3.47E-04 8.06E-04 3.lE-04 1.4E-04+ 3.02E-04 6.15E-04 4.97E-04 

Pu-239 4.25E-05 - 3.32E-05 - 7.06E-05 - 3.8E-05 1.lE-05+ 4.20E-05 9.88E-06+ -
4.64E-06 - 8.07E-06 - 1.59E-05 - 6.7E-06 4.7E-06+ 8.90E-06 4.56E-06+ -

2.59E-05 3.34E-05 1.91E-05 2.13E-05 3.77E-05 4.82E-05 2.lE-05 1.4E-05+ 2.25E-05 6.92E-06+ 2.52E-05 

U_ (total) 1.72E-04 -- 1.09E-04 - 4.02E-05 - 3.6E-05 2.6E-05+ 5.IOE-05 2.27E-05+ -

4.35E-05 -- 3.47E-05 -- l.02E-05 - -1.2E-06 1.9E-05 2.39E-05 2.36E-05+ -

1.21E-04 1.12E-04+ 6.08E-05 6.60E-05 2.59E-05 2.89E-05 8.2E-06 1.9E-05 3.60E-05 2.24E-05+ 5.04E-05 

+ Indicates positive detection (result greater than error) . 
Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989. 



9 ·) 
"· ) 

Table A-2.4. Results of Air Monitoring (pCi/m3). Page 5 of 6 

Location N975: E of Z Plant Along 16th St by RR tracks SE Powerhouse Pond 

1985 1986 1987 1988 1989 

Radio- Average 
nuclide Result Error Result Error Result Error Result Error Result Error Result 

Sr-90 I .09E-03 - 4.77E-03 -- 1.14E-04 - 1.6E-04 t.lE-04+ 2.04E-04 1.07E-04+ -

1.23E-04 - 1.39E-04 - 3.27E-05 -- 6.9E-05 l.0E-04 -3.00E-05 5.45E-05 -

4.13E-04 9.08E-04 1.33E-03 4.59E-03 7.81E-05 6.81E-05+ 1.2E-04 4.IE-05+ 7.0IE-05 8.26E-05 4.02E-04 

Cs-137 6.31E-04 - 7.77E-04 - 2.35E-04 -- 4.8E-04 3.8E-04+ 2.83E-04 5.63E-044 -

-4.21E-04 - -2.0lE-04 - t .34E-04 - -3.6E-04 5.6E-04 -2.00E-04 6.93E-04 -

5.30E-05 9.13E-04 3.64E-04 8.43E-04 1.91E-04 1.02E-04+ 1.6E-04 3.9E-04 3.09E-05 5.52E-04 1.60E-04 

Pu-239 3.92E-05 - 5.42E-05 -- 2.I0E-05 - 5.SE-05 1.3E-05 + l.94E-05 6.77E-06+ -

1.31E-05 - 1.12E-05 - 9.06E-06 - 7.SE-06 5.7E-06+ l .02E-05 5.63E-06+ -

3.llE-05 2.44E-05+ 3.06E-05 3.60E-05 I .30E-05 1.I IE-05+ 2.SE-05 2.IE-05+ 1.42E-05 5.94E-06+ 2.28E-05 

u 1.89E-04 - 7.SIE-05 -- 4. 18E-05 - 5.SE-05 3. IE-05 + 7.98E-05 3.02E-05+ -
(total) 

4.33E-05 - 5.93E-05 - 2 .17E-05 - -6.7E-06 1.8E-05 2.21E-06 1.97E-05 --
8.86E-05 1.36E-04 6.73E-05 1.78E-05+ 3.08E-05 1.90E-05+ 8.4E-06 3.2E-05 3.83E-05 2.36E-05+ 4.67E-05 

+ Indicates positive detection (result greater than error) . 
Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989. 
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Table A-2.4. Results of Air Monitoring (pCi/m3). Page 6 of 6 

Location N995: S of U Plant 

1985 1986 1987 1988 1989 

Average 
Radionuclide Result Error Result Error Result Error Result Error Result Error Result 

Sr-90 - - 3.42E-04 - - - - - - - -
- - 2.00E-04 - - -- - - - - -- . 

- - 2.71E-04 2.0lE-04+ -- -- -- - - - 2.71E-04 

Cs-137 -- - 1.92E-03 - - -- - - - -- -

- - 8.18E-04 -- -- -- -- - -- - -

- - 1.37E-03 1.56E-03 - -- - - - - 1.37E-03 

Pu-239 - - 6.50E-05 - -- -- - - - - -

- - 2.16E-05 - - -- - - - - -
- - 4.33E-05 6.14E-05 - - - - - - 4.33E-05 

U (total) - - 9.78E-04 - - - - - - - -
- - 8.80E-05 - - -- - -- - -- -

- - 5.33E-04 1.26E-03 - - -- - - - 5.33E-04 

+ Indicates positive detection (result greater than error). 
Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989. 
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· \::!:) Hanford Company Memo 

From: Geosciences . Group 80230-88-004 
Phone: 3-2119 S0-04 
Date: May 10, 1988 
Subject: FISCAL YEAR 1987 INACTIVE CRIB MONITORING REPORT 

_ I ADJ'r'\..J 
EBEL - WHC/ .£ .::1. J.:. ~ SD~ 9.!...- .L .::f_ ~ 

To: Y. W. Hall Rl-15 3 .I)_ 

cc: M. R. Adams 
T. A. Curran --

R2-78 
R2-84 

K. A. Gasper 
JRB File/LB 

Rl-15 

This is a letter report discussing the fiscal year 1987 inactive crib 
monitoring work. 

The crib monitoring program is specified by a program plan provided in 
Last (et al., 1984). This current program does not satisfy the objectives 
specified in the program plan because it has not been fully implmented. 
New equipment, calibration facilities and more personnel would be required 
to fully implement such a program. 

For 1987, the scope of the monitoring effort was redirected from that 
specified in the plan. The scope was directed at determining qualitative 
change in the characteristics of the gross garrrna logs from vadose zone 
~onitoring wells at inactive cribs. This includes quali~ative assessments 
of the distribution of gamma emitting radionuclides along the boreholes 
and an indication of significant changes evidenced by changes in the 
shapes of the garrrna-ray curves. · 

An attempt was made by the logging contractor (Pacific Northwest Laboratory) 
to standardize the gross garrma-ray logging tool by repeated logging of 
a borehole dubbed to be a site "standard". Although this is not a "calibration", 
it provides an indication that the tool is working and may allow a qualitative 
comparison of the logs from year to year. This limited · st~ndardization 
does not allow the quantitative comparison of garrrna activity levels nor 
does it necessarily allow a precise determination of the location of 
garrrna emitting radionuclides. 

In 1987, approximately 140 wells were logged with a gross garrma-ray geo
physical logging tool. Those wells are associated with 39 of the inactive 
crib sites. Table 1 provides a listing of cribs at which vadose zone 
wells were logged along with some corrrnents on the sites; Those co1TDT1ents 
are limited to a qualitative assessment of any changes in the garrrna-ray 
curves compared to previous logs. If the data indicate that radionuclides 
are migrating to the groundwater, this is also identified in the corrrnent 
section of Table 1. 

All gross garrrna-ray geophysical logs are on file and available in Geotech
nical Engineering Unit files. 

HanforCl Ocerations anCl Eng,neer,ng Con1rac!or for ltle US Oe~nmen1 of Energy 
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V. W. Hall 133212-88-046 
Page 2 
March 16, 1988 

Twenty-three of the 39 cribs that were monitored in 1987, show no signif
icant changes in the gross gamma 1ogs from previous 1ogs, based on a 
comparison of the curve shapes and amplitudes re1ative to an assumed 
background. 

For cribs 216-A-2, 216-A-27, 216-8-9, 216-C-9 and 216-S-20, comparison 
with previous 1ogs was not possible because no previous logs exist, because 
the data were not recorded in the same manner, or because the instrumen
tation was not working proper1y, resulting in bad data. 

In the past, several cribs show elevated gamma activity in the groundwater 
as evidenced by previous reports or old gross gamma 1ogs. These include 
216-A-6, 216-A-36A and 8, 216-8-5, the entire BC crib area, the BY cribs, 
216-S-l and 2, 216-T-3 1and 216-U-17. I~ each of these cribs or crib 
areas, no significant changes can be seen in the 1ogs. This suggests 
that the radionuclides deposited be1ow and around the cribs are not migrating . 
However, more data would be required to make that determination. The 
groundwater beneath cribs 216-A-36 and 216-U-17 is currently being mon
itored and some remedial investigations are being conducted at these 
sites. 

, 

Two problem areas are. identified in Table 1. The T trenches (216-T-14, 
15, 16 and 17) and the 216-T-26, 27 and 28 cribs show significant changes 
in the gross gamma log signatures (changes in the shapes of the curves) 
as compared to previous years. It is not known if the radionuclides 
are migrating or being redistributed. To make that ·assessment, quantitative 
radionuclide monitoring data are needed as well as water content data 
from a compensated neutron porosity geophysical log. Additional definition 
of the geology would also be required. 

&roi/;;;~;n,er 
Geotechnical Engineering Unit 

dyl 
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:E26-3, E26-•l cmcl E21;--s; Guirur,a e11,ilLing 
: ,-ad i onuc l i de:.; h,NL> rn i ~,,- .a l~ed to grOl 1nd1.1 :1 tE-r-; 
:cu1T1?nll1:1, lilll,;_. acli•,.>it.LJ is SC-l?n in Lh~ 
: ,,.ctdc,s.~ Z(Jrtti' 

I t I I I I , ......................................... ........ .......................................................................................................... .... ....................................... .......... . 
n-2;, : 2~·1•:J-E 17-

: 29':J-L:: l 7-, 
I 

I ,. 

?-ff? : 6-·0•1 
: 7-· i'G, •I- 70, :.:;- l-> ~l 

:lligh IJ"'''"''"' aL 1,ml,w l:.;ible in El?-3; I-lo 
:<lc:LiviLlJ iJI:. is 1;G-en ,.,L l:J11? 1,1,;,l:er- lcil.,J'"° in 
:EJ7-2; C01·,L .. ,11it1.;;Led 'J1-ound1,1al'"'1-, ~ou1-ce 
: 1.1nkno1.1r1. Co111pc,1-i sun 1,1i lh p1-Ei'vious lu,:.is 1·,c,L 
:pos~ibl(.• dut.> Lo di.ff"-'n,:-1,t. Lool ,-esp!Jnse. 

I I I t • , .................................................................................................. .. ..................................................................................................... , 
H-.:Jl 299-1:::.24- ':I ~•--87 : 2-7G, •\- 70, !.:, ··1:,:1 : H,:i c,C: I:. iv i bJ t:!V i clen L; Mo c:h«n•Je in l o•~I 

I • I I , ........................................................................................................................................................................................ .. 
1+-]f', flll..8 29':I-E 17- •1 

299-E17- 5 
2':l':1-El7- 7 

7-87 !7--EJG,6-13•1,rJ-(1::, 2 -i'1;,,t· ·?0 :i:h::Livil:~J fn·1111 60 Lo l•IIJ Fl c,nd in 
! '3-82, 2-· ?t=,, •1- ?ii, •1-Li:i I I CJ ·-E.S: g1-ound1JaL~r ; Grou, ·,d1.1ab,r· cor,L.:1111 i n .;,L ion has 

- ~1;--(1•1 ,•l-·7C,•1 -lf.1,::J-C7 :uccur-i-ed, pr·c,b;:.ldlJ Fro,1, ::1GFI ,:.,-ih; GIi 
: : 11,oni t:oi-i ng in rwu'.:.Jl-'"ss. 

t I I t I ......... .... . .................... .................... .................................... ........... ............... .. ..................... ........................ ........................... 
fl ·· jlJ : 2':i'3-E l 7- 8 

: 2'J'3-E24- 11 
I . . . . . .. .. .. .. . .. . . .. ' ..................... .. 

[J .. - : i : 2~•9-E::-!8-
: ;~')•:1-E:~8--

3 
-, 
( 

: 2~.l':J-1:28- 2•1 
: 2':l':J-£28- Tl 
:.2<.J":l-·E:.'.8- i'4 

: •1-7G. •l-"/iJ, '1 .. 1; r, 
7-·0'? :2-7G,•1 ·-7CJ,,1 --1;11 

t I . .. . .. - ................. ' ............................................ .. 

7-87 
7--o:· 

!7-86,5- 7G~,5- ~3,A-59 
:·3-8G 

: Cr- i l:, w;:, ,; 1·,.;,•,,,;,1- u s .,,.d; Fh~ t. iv i 1:.y .;vi den l:. 011 l 'J 
: in (_J1-0undwaL<:•1-; No chan,;ie in logs. 
' t ........................ - ................................... ............ .. 

: Fie I:. iv i LlJ ev i clen L i n l h,,;- groi 1nd1Ja Le,-; 
:Gn:,und1,1.=.L1cw c.onL,1111inali<-.r1 i~; Cc'JUSl?U by U,i :5 
: in j .;c. Li c,n •Jv I l ; Li I: l I,~· c h'"'n•Jt? is. s ,.>1c·r1 l n 
: l:h.;, 'J.:lthlll.aJ l (.'11;1:.. . 

' ' • ' t ..................................................................................................................................................................................... ... ................ 
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Table I CONTINUED 

-------·cR 185 : BOREHOLES : DATE-LOGGED : - - PAST - LOGS . - - - - - -------------c~;;;;;;:;t:;---------·-·---------
: - - - --- - -· ·····-- ··-··- ·---- - -···-------·--------·------------·---·-···· ... ·--......... ·-· --- -·---------------------·----·----· ··-·-···---l---·---····- ·----·---· : 
: U- ~l : 2')9-+;~o- S::1 : : 5 ·-7G, !",·· 1; :J : Dri l ,J on1a.- ,11on i lcw i n•J ,,,.:• l l l orJg'.?d; r11:i 

:2~1•;)-E~8- ~i4 :~-7t.,~:;-1;:1 :,J.:1111111c.1 acLiviL,J is "'·o1.idt:-nl:; Hdditional Lbla 
:299-E28- 55 :5-7G,S-G3 :ar~ needed. 
: 2';1':H:~8-- 5,; '5-·hi 

I 

: 2':J9-E20- ~7 
: ;-~ •;.1') --E28- 58 
: 2~'3-E28- 59 
: 2':J':J-E28- 60 
: 299-1.:;~8- 61 
' . . . . . . . . . . . . . . . ' ............. . 

8-12 : 299-E28- ':J 
:299-E28- 12 
: 2Sl':1-E28- 1 b 
: 2':19-E:!8- 64 
: 2~J':J-G!8- GS 
: 2~)'3--E:W- 66 
:299-E28- 76 

' ............... ' ............... 

. 

;:: l t,· ·DC Cr- i b~ 
8-1•1 
8~ I ~'i 
EJ-1(, 
Ff-I? 
0-10 
l:.l·· I ':J 

: 2~19-E 13- 1 
:29'3-El3- 2 
:29':J-EEJ- ·3 
:;~<;9-E13- •I 
: 2~,·~-E l::.1- 5 
: ;::':l~H: 13- G 
: 2':JSH: 13-· ;;:u 
: 2·:19-E 13- 21 
I ' ............. . I • • • • • • • • • • • • • 

: LJC H, ·t'a Cr i bs : 2~1'3-F.13- 7 
8-20 : 2<J9-E13- -8 
B-21 :2~9-E13- 9 
8-2:1 : 299-E 13- J 0 
8-23 :299-E13- 11 
8 ·-2•1 : 2•f::1-1: El- 1 :::: 
a-2u : 2~9-E1::i- 13 
8-2~ :2~9-El3- 14 
8-27 
B-28 
8-2':J 
8-30 
8·-Jl 
E.l-':l:.! 
G··.:l;l 

: ;:~~l'3-E 13·· 15 
: :;!99-E13- 16 
: 2':J';J-[13- 17 
: 2':J9-[ 13- 11:1 
: .2~J9-E1::J- 19 
: 2'J'::I-E 13- !~4 
: ::tJ9-El 3- ~;:; 

' · 

0··07 

. . . . . . . . . . . . . 
l:HJi' 

8-8i' 
. . . . . . . . . . . . . 

7-07 
7-87 
7-87 
7-t=t7 

7-lJi' 
7-0i' 
7-07 

5· ·7G, 5-t;J 
5-·?G, !'i-·t:,':l 
5-·i'b 
5· -h,, ~i - l;:J 
. . . . . . . .. . . . . .. . . . . . . . . . . . . 

,5··7G 
: 3··1:14, (,- 0 :J, o- -o::: 
:S-7'6 
:5-76,9-Gi' 
: ~"3-76, 9-f,U 
: 5-·"/G, ~J-- GU 
: :i--(14 
I 

I • • • • • • • • • • • • • • • • • • • • • • • • • 

: 3--85, •I-· lG, •I -CU 
: 3•·85, •I-· /1;, •I-GU 
:4-85,3-85,4-1/~,4 - GO 
! 3·-05, ti- ·~)•;, 
: 5--0~1, ~J-· U!;i 
: •I --o:=;, l - U!.i,I 
.:J·-85 
:J-1:15, 4- 71j, •1 ··l~ll 

I • • • • • • • • • • • • • . ........................ . 
7-0i' 
7-8:-' 
7-0:· 
7-13i' 
7-0i' 
7-87 

7-0i' 
?'-Oi' 
7-0i' 
7-87 
7-FJ7 
7-8i' 
7-8i' 

3-84, •1 - ?ti, •1 · · r; i I 
•I ··04 , 2-· 'It:., •I ··1.:,l J 

3-0•1, •l-·?1.:,, •l -·bll 
I .:l-·8•1 , •I - 7,;' ,1 - 1;(: 
: ··:1-84, •I-· 11; 

., 3-8•1 , •1 - /(~ 
4-l,8,5-L:,:;:i 
3-8•1, ~i-·lt,, •l -1.:,(t 
:l--04 , :-;- 7G, ,1-1.;(J 
3-84, •l -/1;, '1··6iJ 
3-04, ~i-/C 

: 3--04, ~- 7t;, ~-(j;°I 
: .:1-04 
: 3·-Et•I 
:J-l:H 

. . ........................................... . 
: c~i,1111,a a,~ Li Vi lrJ i ri hit' I l E20-lG; L. i L L1 (,i' cl 1<'.ll"l•:)t.:: 
: in Lhis 1..1;:,l l 

. .......................................... . 
Thnie .::, f l:.he logs s l 11:.w ~Jc11T1111.i a c Livi LrJ Fn:,,11 
lhe zur· F ac\? UulJI ·, t.o c:,nd in Lo- lh,.-
gr·oundwn l:..:;,r-; Li.',L,;,,,1- .. d ,1,igr·aL'iQn ,>F 1·c,dic,-
nucl id,,.-s '"-="IJ also lw1,;e o,.:.cut-r-t:"J; 
1 'J7:,' n:;-pi:,,-L i r,d1cc.1h,:;; hn,.•c.1ld:.hn:,u,;Jh; 

, Cun··en L I u•J;, suppu,· L Lh i :.: ,.::l,r,c l 1.1 ~. i 0:11 ·,. 

I 

I • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

:ElevaLed 9a111111a ai:Livib:J is !..i'-"1?1·, in IJ,1? 
:o:wm,ndw.,l,:;,r· nc.•ar· w,;.;lls El:J-12 .:.nd E1::1-lfl; 
: 1:le 11 [ 13- 7 is: lhe ,:,n l lJ ~Jn::i,.mdw.a l:,;,,,r t,1.;. 11 
: s,hat,Jing no?ar- su,-Fai::e 9.:.111111,a .,cLivi L•:J <.20·-•10 
: FL). Fl 11 ,--,oc:irb•J sl ·,a 11 otJ v.adosl? 1,1..,. l J s 
: ,::hol,, 9 .;.,1111,a .-~,::Livi bj F,-0,11 l:.he su,· F a,:::1;• Lo 
:c,boul: •li'J FL. This :nug91,.•st.:... U,at: Lht1 ,;ir·,,s s 
: 9,111,.-11..i ,r,on i le,,- i ntJ equ i p,1,or, I: is no l:. ,,do2q1J .. i Lt> l ~J: 
: ,;;, '21·,i> i Li'·'"'-' 1-\w ,I,on i l.rn- i nq Lh, ·c•Ll•Jh 01- o:.,1.1nd1,,.;, L1?1· : 
:1..,..-l ls. Conl: .211ninaLic,n of th"' g,·oundr.wler· : 
:has occurr""d in lht:.> past:. l.iLlle . c:11.;,n,Jt.> i~: 
: se'-"n F,·0111 p,-.,. .. , i ous l ,:,rJs. 

t t I I . I 

t • • • • • • • • • • • • ,. • I • • • • • • • • • • • • • I • • • • • • • • • • • • • I • • • • • • • • • • • • • • ,. • • _, • ··• • • • • • • I • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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Table I CONTINUED 

: CRIOS : BOREHOLES : DATE-LOGGED : PFIST LOGS : - --Co,r,menl:.s - - --- : 

: ------------------·---·----------------------- -·-·--------------.----------------------------------------: 
:£JC mii::n C~! l 8~; 

IJ-3•1 : ;~')';.I-[ 13- fjG 7-ff/ !J·-0•1 
8-·52 : 29'3-El'.:l- 57 7-8i' : J-£1.tl 

n-s:.:in :2'J':J-El3- :50 7-ffi' : 3 ·-04 
ll-S:it1 :299-El3- 5':l 7-ffi' : 3-·84 

U--5•1 !299-[13- 60 7-07 : .:.H:J4 
l)-5fJ :299-E13- Gl 7-87 :3•·84 

I I I ··············· ·············· ............................................................................................................... . 
:21E.-£i Tnmdw:;;:2<J')-E33- 8 

B-35 !299-EJJ- 10 
B-JG !2Y9-E~3- 21 
0-J:-' 
D•-:::H.J 
El·- ~l'J 
8-40 
8-41 
[1-42 

: :C!9'3-E33- ;"!8 
: 29'3··E33- 2'3 
!299-EJ3-20b 
: 29'3-EJ3-2Ui' 
: 2':J9-E13-208 
: 299-E33-2U':l 
:299-E:l:J-2'.JO 

7-87 
7-fJ? 
7-87 
i'-87 
7-87 

: 2 .. -76, ~)-59 

!5-7G,4-70,5-G3,5-S9 
: --
: --
!3-84 
:J-04 
: 3-•[14 
: 3-·84 
:3-84 

Tht? clal:..,t avai I.able fc,r- this 9r-01.1p of' cr·ibs 
shuw s l:.n,l:. i r i t?d 1Jchllllld acl. i 'Ii Ly f,-0111 20 tc, 50 
fl:.. l·k, Ja La d1·e .av.·, i l c1b 1 e c.1 I:. di,:p 1:.hs gn1c1 l:.E-1-
Llu:,n 50 f l.:!li' l:.. L. i L Ll I? chung(t in ':.l•ll11111a logs 

I ' I I , I 
• • • • • • • • • • • • • • I • • • • • • • • • • , • ,. • I • • • • • • • • • • • • • I • • • • • • • • • • • • • • • • • • • • • • • • • t • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

211::i··El'i' C,- ibs :2CJ9-E33- '4-· 71:,, •\- l;G, ::'i-C3 
[J-43 !2':J9-E33- 2 7-87 9-86,~-7&,4-70,5-63 
U··•\4 :2<J9-E33- 3 5-76, •I-70, l:i-1:>3 
IJ-,1~ :299-E33- •\ 7-(37 9··El6, 7-76, ·1-70, 5-63 
El-41, : 299-E~l3- 5 5-76, •l-70, 5-GJ 
8--4;-' : 29'3-E~l3- (, 7-87 ~--l(,, •l-70, 5-(,:J 
13-40 : 2':.l':J--EJ3- 7 7-8i' 2·-7b,•I-C8, I --~/J 
0-4~1 : 2(j9•-[?l3- 13 7-8;' :5-76 
[1-~(I : 2':.19-£33- ., .-. 

..: . .c. 7-8? : 9-86, l:i-76, ';I-GS 
:2'.J':H:::13- ::"!3 7-87 : 9··86, ::i-7G, -1 - 7li, ':l-l,5 

t I t I 

! R 11 grounJ1.1"' te,- w .... 11 s zhow ga1111ria ac Li Yi ty 
: Lhroughoul the vado~a? zone -.md ir,l:.o l:.ho? 
: grol 1ndwa ter. Li LL l (~ cl ·,.;nge in 1y.11r1111a 101;:i:;;. 

I ·,. 
I 

......................................................................................................................................................... 
8-·5fi : 299-G!O- 14 5-87 :5-76 :Ga,r1111a .:1ct.iviLy is 1Nid'='11L l!.i Fl:. belo1.o.1 l:.ht> 

-~, · 
I 

:i.,al:.t.-r L,1bl'"'. No g.;,111111a acl:.ivit:.y is ~een un 
: l he- 1 O•J in Lhe- vaJ,:J~,I? zone. No c.h.;.11~1t? 

I I I , ................................................ ,,. ...................................................................................................................... .. 
C·· 'J : 2':J':J··E27- 1 ?··8? 

I 
I 

I 
I 

No ~Jc1111m«1 act: iv i L':J is; s'"'on in t:.h"' Y.:1di::,se zorw 
in this well. ElevaleJ activitu occurs in 
l:.h;;- botLo,11 of Lliis 1,1,d 1. No pn.''v'iuus lo,;is 
lo ~llow comparison. 

I I I I . t .......................................... .. .............................................................. • .. • • .. • • • .. • • • • • • • • • • • • • • • • .. • .. • .. • • • • • • .. • • • • • • • I 
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Table I CONTINUED 

: CRIBS -: BOREHOLES - : -DATE LOGGED ! - PAST LOGS ----- :-------------- ---Commenls ---------------------

:------------------------------------------------------------·-------------- ----------------------------------------
s- : 2'19-1·122-
s- 2 !29SH·122-

:299-1122-
: 299-1-1;~2-
: 2SJ9-1·122-
: 299-1~~2-
: 2':J':.i-1·122-
: 299-~122-
: 2<:.i'3-~122-

.-, 

.::. 
C ... , 
G 

llJ 
11 
15 
16 
17 

: 5-7G, •l-?O, :-:'.-GU 
: 5-71:>, 2-G8, ~; --,~~i 
: 2-0G, S-/G, 2·-t.ll 
: 2-0G, S-7G, : '. -l;IJ, 5-·C.::I 
:2-86 
:2-06,5-76,5-GJ,4-66 
!2-86,5-76,~-70,S-G3 
: 2-86, '.~-7G, 2--GO 

: S01111? wtl- l ls show e- 1 ev<)Le-d 9.:;111111a ac Livi bJ 
!lhr-uughoul: Lh,;_, v .. dos~ .:oni? . 
: Ga1111na cic t:. iv i l:.lJ rrici•:J h~ve decreas11-d in ::;011u? 

: we 11 s. Cr· i bs hilVI? t.:.r·olwr1 LI ·,rough Lo 91·Gund-· 
: ~1c1 L.a:•r so111t.> Li,, .. ~ in Lh... pas L .,s ev i J1?1 ·1ct? b1J 
: 9c01nnia logs. 

I : 2';)9-~122- 18 

8-87 
0-8? 
3-8? 
8-87 
8--87 
8-07 
8-07 
8-8? : 2-86, 5-7G, 2-i;u, ~ ·-(;'.=1 

! 2--86, 5-- '/fj, 2-i:,I) 
. ' 

: 299-1·12 2- 2':l 
: 29':H-1;~2- 31) 
!29':J-1422- 31 
!29':l-lQ2- Jt:., 
: 299-1-1;!2- G7 0-87 

: 6-00, 5-7G, 2 •-6(J 
: 2-86, 5-:-76, :::•·-till 
:5-76,2-68 
: 2-BG, S-7G, 2 ·-6(1 

' ' 

. . . . ··········• .•················· ........................................................................................................................ . ...... . 
s- 7 ! 2':1'3-1·122- 12 

! 299-1·122- 13 
: 299-1·122- 14 
: 299-1·122- 32 
: 299-1·122- 33 

8-87 

EJ-87 

: 2-7G, 2 ·-60, ;":-50 
! 5-76, 2-·E.O, ~1--6:J 
!2-87,5-76,5-6~,2-58 
!5-76,2-G:J 
: 5-76, :!-·G8 

I) l der logs sugges l ,-dd i onuc l i de:.; have 
n?ached lhe grouncl,JaL"-'..-. Cur-rent:. logs show 

!s:li9hLly 9leval:..-d ga111111a co1ct:.ivily which may 
: or inc,y nol be- due Lo conl:a,ninanLs. MosL 
: act:. iv i l:rj is confined lo l.h;;, vadose zone. 

I I I ' . .............. ................................................................................................................. .. .................................................... _ .......... . 
s- ~J 299-1·122- 25 

2'39-1·122- 2C 
2~i9-1·122- 3•1 
299-1·1;!.2- 3!5 

8-87 

8--0~-' 
8-87 

: 9-86, ;~-76, ::1- hi, 2-·GO 
! 5-7(,, ;)·· 71"I, ::.1--Gt.·, 
: ':J-0&, ~;- "/C 
: ';;1-06, ti-7(, 

: There appears l:.o be G• l evc1L&J gan111,a ac:L iv i ltj 
: ,iL Um b::,p of L1 ·11? 91 ·ound1..1aLc.,r Lab 1 e. 
: ·1 he l .:tve l app\?ar·s Lu l:,;., low ho1Ji.•Vt:-r·, and 111.;':..I 
: bt? duo:? Lo na t.ur· al .r.c t. iv i t.y. No chans_1..-

I I 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • I • • • • • • • • • • • • • • • • • • • • • • • • • I • • • • • • • • • • • • · • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

s-.?n 2~)9--1~22- 19 
2~i9-1·122- 20 
2<JSH~22- 7 •I 2-87 

! 3-·0•\, ~!-·76, ?· ·Gll, 7-·li~I 
! 5-76, 2-6U, ::_,-G;·1 
: 3-8•1 
I 

:Ga,runa acLiviliJ is eo,,,ident in vad,:,s,;- .:one in ' 
: ~J"' l l 1·122·-7 •I. Ga111111a 1 og is no l c:0111p.-.. ,- c1b le• 
' ~, i l:h pn.•·•· i ous l 09 b,icause of poor 1·vc.onl i ng 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ ' . . . . . . . . . . . . . . . . . . . . . . . . . . ................................... . ...... . 
·r- J . 299-l·l 1 l - 1 

2~·1•:H-11 1 - 7 
2~J';H ·l 1 I - 7':J 

7-87 
8-87 

! --
-: 7 ··86, 2-71:,, ;;·--/0, G-ti9 

: 7--£16, ,t- iH 
I I 

Ga111nia .:iclivilrJ is onllJ seen c1bove l:.he wab~,
Lable. l·lel 1 Hl 1-79 · sho1,m CJ.:lll111,a c1c.:t:.ivi ly 
.r.101 ·,g l,.mgt.h .;,ml inti:.. Gl·I. ,Minimal d,.muv. 

, .............. ············· ................................................................................. .. ....... . 
. l .. !', 2')';)·-1·110- 8-0:-' : 2-7G, ~i -· t:,3 , t:,-~9 Low l ev,, l c.1c t. iv i l.lJ. No ch .. n•Jt:• 

' ' ' I • • • a • • • • • • • • • • a • • a • • • • • a a • • • • • • a a a • • a • • • t • • • • • • • • • • • • • • • • • • a • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • I 
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! Ot=' lween 30 anJ •10 FI:.. I-lo change in l o r:1::. . 

I I I 
• • • • • • • • . • • • • • • t • • • • • • • • • • • • • • • • • • • • • • • • • • I••••••••••••••••••••••••• I••••••••••••••••••••••••••••••••••• • •••••••• 

;T- 7! ! 2~19-1-110-
299-1110-
299-1-110-
299-~110-
299-1-110-
2~1•::HHO-
2~i9-1-110-
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! 2'J':J-~l 1 l1-
! 2':19-1~ l 0-
! 2':"19-1~ 10-
! 2';1~1-1-110-
! 299--1~ 10-
! 2':J9-l-110-
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Cur·r·ent t.iel l logs shcuJ a zone of g .:,111111a 
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s:hape5 o F 9.:,111111.::0 ,::ur ·v;;,s ..;,r·e 1i i gn if i c.:.m I:. 
Ouanl:.i 1:.-.Jl:.ivc.• d.::.l:-=1 ar-i? n ,•quir-1rd Lo .;,i;s, .. ss 
changes. 
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I I 

• • • • • • • • • • • • • I • • · • • • • • • • • • • • • • • • • • • • • • • • • I • • • • • • • • • • • • • • • • • • • • • • • • e • • • • • • • • • • • • • • • • • • • 
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: 2':l':i-1·115- l UL 

3··8? 
'.:1··07 
3-07 
3··87 
3··07 
::1-ffl 
3-87 
:J-07 

:5-76,2-GB,::i-6] 
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: 5·· 76, •I·· 7J, 5·-G'.:J 
: S-76, •1-/ :J 
: 5-76, •l-7.:1, !:i-·Li ;J 
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, t.H?l l logs. 

I • I 
• • • • • • • • • • • • • • I • • • • • • a • • • • • • • a • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • I • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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LEGAL DISCLAIMER 

This report was prepared as an account of work sponsored by 
an agency of lhe Unrtod SlalOs Govornmonl. Ne1thor lho 
Unitod Slates Government nor any agency thereof, nor any of 
thoir employees, nor any oi the ir contractors , subcontractors 
or their omployeos , makos any warranty , ox press or implied. 
or assumes any logal liability or rospons1b ility for th e 
accuracy, completeness. or any th ird party's use or the results 
of such uso of any information, apparatus, product . or process 
disclosod, or ropresonts 1ha1 11s uso would not infringo 
privatoly ownod righls. Reioronco heroin 10 any spec11ic 
commarc1al product. process , or sorv1co by trado nam o. 
lradomark, manufacturor, or othorw is o, doos no t nocossari ly 
cons lltuto or imply its endorsement, recommendation. or 
favoring by tho Un11od States Govornment or any agency 
:norcoi or its cont ra c:ors or suocontrac:ors . Thu v1uws Jno 
001n1ons ol au tnors ~xorcsscd ~ero1n do not necessar ily stale 

: or roflnct thoso of the Un11ec Statos Govornmenl or any 
agoncy ,hereat. 

This report has been •eoro ouc cd !rom :hu ocst JVJ iiJo!u copy. 
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DRILLING AND SAMPLING HIGHLY RADIOACTIVE 
CONTAMINATED SOIL AT THE 200-BP-1 

OPERABLE UNIT HANFORD SITE 
RICHLAND, WASHINGTON 

Mark A. Buckmast er 
Anne M. Kaczor 

ABSTRACT 

The Hanford Site, Richland, Washington, contains over 1,500 identified 
waste sites and four groundwater plumes that will be characterized and 
remediated over the next 30 years. In support of the Hanford Federal Facility 
Agreement and Consent Order, the U.S. Department of Energy has initiated a 
remedial investigation/feasibility study at the 200-BP-l Operable Unit. The 
200-BP-1 remedial investigation is the first Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980 investigation on the Hanford 
Site that involves drilling into highly radioactive and chemically contami
nated soils. The initial phase of the site characterization is oriented 
toward determining the nature and extent of any contamination pres ~nt in the 
vicinity of the 200-BP-l Operable Unit. The major focus of the Plia sc I 
remedial investigation is the drilling and sampling of 10 in.:i.cti'LC w;1ste 
d i s p o s a l u n "it s · t h a t rec e i v e d l ow l e v e l r J. d i o a c t i v e l i q u i d 1v J. s t c . 

INTRODUCTION 

Th e Han fo rd Site, appro ximat ely 1,450 kn? of semi.:i.rid la nd l oCJted in 
south-central \·/ashingt on s t.:it e (F i<J llr e 1) , is 01·m ed by the U.S . Depar tment of 
Energy (DOE). Si nee 1943, th e Han fo rd Si te has been used fo r r ea c Lo r 
oper.:i.tions , r eprocessing of spent fuel, and mJnagement of r ad ioacti 11e 1,1.:ist e. 
In rec ent yea1· s, the mission ha s s1·1i tched from product io n of :;µ eci,11 nuc lear 
mat eri.:i.l s to 1·1ast e management c111d c1wironmcntal i·e stor;ition . 

Figure 1 goes here 

Hanford Sit e facilities are generJlly centralized into four 11u 111ericall y 
designated areas (100, 200, 300, and 1100 Areas) which the U.S. Envi ronmental 
Protection Agency (EPA) has placed on the National Priority List under the 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA). Within the 200 Area, the site is divided into eight waste area 
groups largely corresponding to the major processing plants. The v,aste area 
groups include liquid waste disposal sites (i.e., cr ibs, ponds, and ditches), 
solid waste burial grounds, underground storage tanks, and unplanned releases. 
The contamination is in the form of nonhazardous, hazardous, radioactive, and 
mixed wastes. Each waste area group is further divided into operable units on 
the basis of waste disposal practices, geology, hydrogeology, and pertinent 
site characteristics. To date, a total of 38 operable units have been 
identified within the 200 Areas. 

Site characterization and remediation activities at each operable unit 
are being addressed through the "Hanford Federal- Facility Agreement and 



Consent Order'' (1), which was negotiated and approved i~ May 1989 by the DOE, 
the EPA, and the State of Washington Department of Ecology (Ecology). 

200-BP-l OPERABLE UNIT DESCRIPTION 

The 200-BP-l Operable Unit is located in the north-central portion of 
the 200 East Area. The operable unit includes 13 waste management units (10 
inactive cribs and 3 unplanned releases) and encompasses approximately 10 ha 
with the majority of the waste management units concentrated in a 1.6 ha 
region at the eastern end of 200-BP-l (Figure 2). The 200-BP-l waste disposal 
activities were associated v1ith the management of \<1aste from the U Plant 
uranium reclamation operations and waste storage condensate from the adjacent 
241-BY Tank Farm. 

Figure 2 goes here 

U Plant uranium reclamation operations employed the tr ·ibutyl phosphate 
(TBP) process at the 221-U Building. The process was used to recover uranium 
metal from v1aste generated by the bismuth phosphate process in 8 Plant. 
Before implementing the TBP process, the waste had been stored in tlw 2111-BY 
Tank Fai-m. 

From 1952 to 1958, stored v1aste in the 241-8Y Tank Fann \-.Jas transferred 
to the U Plant from uranium recovery. The stored waste sludge was dissolved 
in nitric acid, and the uranium was extra cted using TBP in a normal paraffin 
diluent. The TBP process wastes contained fission products, sulfate, and 
phosphate ions in an aqueous nitric acid solution. The acid solution was made 
alkaline fo1· transfer to c1nd stoi-age ;n the 241-BY Tank Farm. Tile stored Tl3P 
1-,astes v1erc then treated v1ith potas si11m ferro cyJnide as J cesium scavenger: 
The supernJLint 1·1as dischJrged to a uib afte r the Jcti 11ity or· ccsium-137 
dropped below 0.1 µCi/ml. 

Durin'] the perioJ in •.-1hich T8P :upernatJnt \vJS cJischargcJ to Lile i.Tibs . 
the concept of specific-retention dis posa l \·1a::; employed. Thi s pract ic!? 
limited discharge to the specific-ret ention volumes of the soils, ba:..;ccJ on 
their moisture retention capacity. IL is apparent that this concept was not 
fully implemented as the calculated :;p,:cific-reten tion volumes of Lile soi l 
columns were exceeded. 

From 1965 to 1974, 241-BY Tank FJrm waste storage tank condensate was 
also discharged to J crib in the 200-BP-l Operable Unit. The condensate was a 
result of an in-tank solidification (IfS) process which was accomplished by 
in-tank heating. Evaporates were coll~cted, condensed and subsequently 
discharged to the cribs. 

The exact concentrJtion and quar1 t ity of radionuclides and contami nants 
of concern remaining within 200-BP-1 i~ uncertain. Historical records indi
cate that seven cribs received an estimated 33,840,000 L of TBP supernatant 
waste, two cribs received an estimated 139,200,000 L of ITS condensate, and 
one crib was constructed but has no documented history of past disposal 
operations. The primary known contaminants are radionuclides (hydrogen-3, 
technetium-99, strontium-90, cesium-1 37, cobalt-6Q, plutonium-238/239/240, 



I . . 

''"'" 

total uranium, and ruthenium-106) and nonmetallic ions (nitrate, phosphate, 
total cyanide, ferrocyanide, and free cyanide). 

200-BP-1 REMEDIAL INVESTIGATION 

In March 1990, EPA approved the work plan for remedial investigation/ 
feasibility study (RI/FS) for the 200-BP-l Operable Unit (2) . The 200-BP-l RI 
is the first CERCLA investigation on the Hanford Site that involves drilling 
into highly radioactive and chemically contaminated soils. The purpose of 
this document is to guide DOE and Westinghouse Hanford Company in the imple
mentation of all RI/FS activities conducted at this operable unit. The 
initial phase of the RI is oriented toward determining the nature and ext ent 
of any contamination present in the vicinity of the 200-BP-l Operable Unit. 
Primary objectives of the RI/FS are to collect onsite data and waste charac
teristics, contamination pathways, transport mechanisms, and to conduct 
treatability testing as necessary to support the evaluation of proposed 
remedies. 

Nonintrusive characterization activities were initiated in the summer of 
1989. Activiti es included to pographic mapping, ground-penetrating radar 
(GPI~), and biotJ and surface ~ci ntillation surveys. A topographic map 1•1Js 
p re p a red a t a O . 5_ -m c on t o u r i , 1 t e r v a 1 e x tend i n g a pp r o x i ma t e l y 1 0 0 m b..e yon d t h e 
operable unit boundary. The map inc 1 uded a 11 surface features Jnd Jnoma 1 i es 
found during the scintillation and GPR surveys. The GPR survey identified one 
unidentified underground pipeline within the operable unit. The biotJ survey 
consisted of J site inspection which resulted in no visible signs of 
endangered plJnt or animJl species. Approximately 4 ha were hand surveyed for 
dose rates and contamination levels using alpha and beta/gamma radiation 
detection equipment. The survey results fou nd widespread surface contam i 
nation with general contamination of 400 counts per minute and localized spots 
up to 10 mRem/hr. The contamination is thought to be 1vindblo1-m contaminJtion 
from the cr ibs Jnd/or adjacent tank fJrm areJs . 

As a result of the migr;:iting rJdioactive contJmin;:ition, surface 
s t a b i l i z a t i o n a c t i v i t i e s 1·1 e re i n i t i a t e d i n l h e s p r i n g o f 1 9 9 1. A p p r o x i ma t e l y 
0 .1 to O. 3 m of surface soi 1 was removed from the eastern half of the op erJb le 
unit and consolidated on the crib a,-eas. The contaminated soil v1as then 
s tab i 1 i zed \vi th approx i ma tel y O . 5 m o f c 1 ea n tops o i l . Rev e g e tat i on 1-1 i t 11 
natural gr;:isses was completed in the fall of 1991. 

A recently identified groundwater cyanide plume to the north of the 
200 East Area is believed to be attributed to past crib operation s at the 
200-BP-1 Operable Unit. After reviewing existing groundwater data, work plan 
actions determined that additional hydrogeologic ch;:iracterization was 
required. To determine the nature and extent of the cont;:imination, sampling 
of a groundw;:iter well monitoring network was initiated in Janua1·y 1991. The 
network consists of 35 existing and 9 new wells constructed to support 
200-BP-1 ch;:ir;:icterization. Figure 3 illustr;:ites J preliminary cy;:inid c plume 
map based on the first t1-.Jo quarters of 1991 ground1-.Jater sampling and analysis. 
The total list of contaminants of concern being evaluated in the groundwater 
were discussed previously. 

Figure 3 goes here 
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SOURCE AND VADOSE SAMPLING 

The primary task associat ed with the 200-BP-l RI is the drilling and 
sampling of 10 inactive cribs within the ope rable unit. The objectives of 
this task are to determine the physical environment and distribution and 
concentrat ion of waste constituents in the subsurface. Extensive planning an d 
preparation were required prior to commencing characterization activities. 
Some of the extensive planning activities included completion of a safety 
assessment, identification of drilling and sampling methodologies, and 
procurement of an interim storage facility to accommodate mixed waste. 

Safety Assessment 

A safety classification (3) was completed to evaluate potential expo
sures and/or releases of contaminants in the soil beneath the cribs. Some of 
the haza1·ds considered in this safety assessment included estimates of radio
logical soil concentration, calculated dos e rates, potential for an explosive 
reaction of ferrocyanide within the crib soils, and criticality. 

The estima te of radioactively contaminated soi l conccntrJtion:; ;1~:;umed 
that the acti 11ity dischar<Jed to the cribs 1vas uniformly distributed ovei· some 
volume of soi] under each crib . The volume of soil was varied to ~rov~de a 
range of possible contamination le vels. Dose rates were then calculated from 
these estimates for three simple geometries (split-tube sampler, 250-mL sample 
bottle, and 208-L drum). A t ime-and -motion study for split-tube sampling 
operation s was also completed to det ermine approximate exposure rates to the 
worker. 

The elements required to obtain an ignition or explosive r r.J ct io n of 
ferrocyani de within the crib soils were reviewed. The elements reviewed 
included ignition temperature of the ferrocyanide, potential ignition sources, 
concentra tion of ferrocyanide and concentration of nitrate witl1in the cribs . 
Laboratory tests and analyses conducted to date indicate a potential for 
deflagration/ detonation if lai-ge quantities of ferrocyanide compounds 1-1ere to 
reach temperatures in excess of 200°C. These temperatures cannot be reached 
with the cable -tool drilling method. Laboratory tests to date als o conclude 
that impact, sparks, or friction are not capabl e of igniting ferr ocya ni de. 

The examination of existing data and flow sheets indicated that 
relatively small amounts of nickel ferrocyanide solids were diverted to the 
cribs. Furthermore, the ferrocyanide and nitrate salts discharg ed to the 
cribs have been diluted by the soil to a significant extent. Thi: 
information, when examined in context of the range of reactive compo sitio ns of 
ferrocyanide and general soil characteristics, indicated that no credible 
hazard exists for generating an ignition or explosive reaction of ferrocyanide 
as a result of cable-tool drilling operations. 

Pot ential criticality events were evaluated and found not Lo be a hazard 
due to the insufficient inventory of fi ssi onable material in the cribs. 
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Drilling and Sampling Methodology 

An evaluation of drilling and sampling methodologies 1vas complet ed t o 
assure data quality objectives were accomplished. A detailed guidance 
document was prepared to assist field personnel and to identify acceptable 
drilling and sampling methodologies for each borehole. 

Drilling and sampling is conductd in two phases. The initial vadose 
zone phase includes the drilling of three deep (approximately 70 m) boreholes 
through separate cribs. The boreholes will . be contiriuously sampl ed for 
physical properties and sampled at selected intervals for radiological and 
chemical analyses. The second phase is to drill three boreholes through each 
crib to a depth of approximately 10 m. Chemical samples are coll ected at 
designated intervals in these borehole s . The data quality objectives of thes e 
boreholes are the following. 

Identify all waste constituents remaining in crib s. 

Obtain detailed geolog ic stratigraph ic information to as sess 
p o s s i b i l it y o f i n f i lt r a t i n g e f fl u e n t vi a s t e be com i n g p e r c h 1; d a n cJ 
migrating laterally. 

Obt ain concentration profile ::; of waste constituent::; to evaluate 
vc 1· tica l migration and assess the future imp ac t to 9rn~nd•.-1at~r . 

r Obtain representative 11adose zone samples for physic al lJbor;:i to1·y 
testing including column leach tesls, phy sical properties, and 
potential bench-scale treatment tests. 

The drilling technique used on all bo reholes is the cabl e- tool illcthod . 
- This technique was chosen primarily for radiological contamin ation control . 

Temporary casings are telescoped through intervals of contaminat io n to limit 
the driving of contaminants deeper into the vadose zone. 

Soil samples are extracted from each borehole via a spl il-tubc samp ler. 
Radio logical samp 1 e handling procedure s have been developed to be consistent 
with the as low as reasonably achieva ble policy. The procedure s were 

~ initially implemented during a nonradi oactive hands on training se ssion. The 
session allowed fi~ld personnel the opportunity to become acclimated to 
handling highly radioactive samples and to il luminate any potential proqlcms 
prior to drilling through the radiologically contaminated cribs. When 
handling radioactive soils, lead blankds and shielded waste drums are used 
whenever possible to reduce radiation ;:xposures to the worker. A glovebox is 
also employed to reduce radiation exposure and is located within a sample 
preparation trailer. The glovebox is used to transfer material from the 
split-tube sampler to sample bottles for shipment to an appropriate phys ical 
or analytical laboratory. 

Storage Facility 

An interim storage facility for mixed waste compliant with EPA and 
Ecology policies and regulations was required prior to initiating drilling 
activities. The interim storage building has cap~city of 27, 208-L con
tainers . The building interior has a chemical resistant coating, a grated 



floor covering, and a chemical-resistant containment sump. Waste drums are 
initially segregated according to suspected radioactive or mixed, 
nonr;:idioactive, or unknown \vaste. When field instruments indicate th1~ 
potential of a mixed 1vaste, the drill cuttings are placed in a lined drum Jnd 
transferred to the interim storage facility. The drums arc held pending 
evaluation of analytical results. 

PRELIMINARY ANALYTICAL RESULTS 

The nature and extent of contamination within the vadose zone is 
described below. Only preliminary r;:idiological data and field instrument 
readings were available as of the writing of this paper. 

The 216-B-61 Crib was constructed to receive ITS waste from the 241-BY 
Tank Farm, but there is no documentation that it was used or received wastes. 
One 10-m borehole was drilled and sampled at the heJd end of the crib to 
verify that it was never used. Initial laboratory data and field instrument 
readings have confirmed that the crib never received wastes. 

The 216-B-57 Crib received very large volumes of ITS waste 
(84,400,000 L). One 70-m and tl'JO 15-111 boreholes 1-1ere drilled and sampld nr;ar 
the head end, center, and end of the crib. Contamination levels wen: .lo1·1er 
and encountered .deeper than anticipated. General contamination 1·1as 
encountered at a depth of 5-7 m below the crib infiltration gravels with no 
contamination encountered in the borehole drilled at the end of the crib. The 
highest activity was 62.9 nCi/g of cesium-137 located at a depth of 4.6 m near 
the head end of the crib . No detectable radioactivity was encountered between 
7 and 70 m in Jny of the boreholes. 

Th e 2 1 6 - B - 4 9 C r i b r e c e i 11 e d G , 7 O O , O O O L o f s u p e r 11 a t a n t 1·1 a s t c c o 11 t a i n i n <J 
approximately 3,000 Ci of radioactivity . One 70-m and two 10-m borehole s were 
d r i l l e d b c t \v e e n t h e d i s t r i b u t i on p i p e l i n e s 1•1 it h i n t 11 e c r i b . Th c ma j o r i t / o F 
the contamination was encountered directly under the crib infiltration gravels 
(0.3 m). Contamination levels dropped off very rapidly and were less than 
detectable at a depth of 10 m. Contamination levels varied within the crib 
ranging from 2.1 µCi/g to 0.49 nCi/g total activity. The highest activity 
encountered was 1.9 µCi/g cesium-137 and 0.2 11Ci/g strontium-90 directly under 
the crib. This activity level resulted in dose rates of 3,000 mrad/hr beta 
and 1,000 mRem/hr gamma. 

Drilling is underway at the 216-8-50, 216-8-46, and 216-8-43 cribs. 
Initial field data indicate similar contamination levels and distribution that 
was encountered in the 216-8-49 crib. 

CONCLUSION 

The Hanford Site presents unique challenges for site characterization 
activities. Drilling and sampling the inactive cribs at the 200-BP-l Operable 
Unit has produced many uncertainties. Contamination levels have been an order 
of magnitude higher than anticipated in the safety assessment. However, due 
to the extensive planning and preparation, drilling and sampling efforts have 
continued with only minor delays. 
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The successful development and implementation of many ne1-, drill inCJ an d 
sampling strategies at the 200-BP-l inactive cribs, in addition to th e 
development of field structures for weather protection, will benefit 
subsequent site characterization activiti es and lead the 1-Jay t i) th e ult im ate 
cleanup of the Hanford Site. 
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