
,.
_ _. _ . .

[ !

[. C]
. Site Characterization Plan-

[0 ;

RMI-L-203 -q

[
!

i 'I

L
.

' '
-

|

p
October 1993

,

Revision 0''

:
i ,

N'
.

!

RMI Project ;;
Ashtabula, Ohio ,

,

! DOE Contract No. DE-AC05-930R-22103
j ,

f
'

.

1
1

l

1
,

.

t r ., ' ' |

. . c.,
,

.v:ly|

I ITA 111 ljvi ' .

'

. y doMPdtr;[E'XT$iS,1ON PLANT
'

-

o , , >

| RMI Titanium Company j

Extrusion Plant i

P.O. Box 579
Ashtabula, Ohio 44004

| |

9404090144 940110 if i

PDR ADOCK'04002384 3 i

PDR 1. y j*

.B:
i _ _ _ _ - _ _ _ _ _ _ _ _ _ .. _ _ _ _ X i



_ - - - -. - _ - - - - - - - -- ---- -

' -

Fj

[
Site Characterization Plan

{ RMI-L-203

L .

October 1993

[ Revision 0 4

{

f RMI Project
Ashtabula, Ohio

[ DOE Contract No. DE-AC05-930R-22103 '

~

NMI

IIA ll!M

/ C(MPANf EX1Rt1S1ON PLANI

RMI Titanium Company
Extrusion Plant
P.O. Box 579

Ashtabula, Ohio 44004

- _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _



v
,

!

(

Site Characterization Plan

CONTENTS

SECTION

1.0 Introduction . . 1-1. ... .. ... . . .... . ... ..... . .....

1.1 Purpose and Scope . .. .. . . .. . .. . . . . 1-1

1.2 Objectives . . . . . . . ... .... ..... . ... .. . 1-1

1.2.1 Overall Objectives 1-2.. . ... . .... .... ... . .
L

[ 1.2.2 Media-Specific Objec"ves 1-3.. .. .. ... . . . .....
7

1.3 Site Characterization Approach . 1-4. . . . . .... .. ...

/. 1.4 Site Characterization Plan Overview 1-6. .. .... . .. ... .

p
i

2.0 General 2-1. ... .. ... . . . .. . . ...

h 2.1 Site Location and Description . . .... .... .. .. .. . 2-1

2.1.1 Location . .. .... .. . . . . .. .. .. ... 2-1

2.1.2 Buildings Description 2-1... . . ....... .. ..
.

2.1.3 Grounds Description . . . . . . . . - . . '2-7

.

2.2 Site History 2-9. . . .. . .. .

2.2.1 General . ... . ... . 2-9
.

2.2.2 Operating .. . .. . .. .. . ... . 2-9

2.2.3 Former Evaporation Pond . . . .. . . . . '2-14

2.2.4 Groundwater Monitoring 2-19-... . .. . . .. .

2.3 General Physical Setting ~2-21.. ... ........ . . . . . .

2.3.1 Physical Site Characteristics 2-21.. . .

2.3.2 General Information on Exposed Populations . .. . 2-21

3.0 Physical Characteristics of the Site . 3-1.... .... ... .. . ...

3.1 Surface Features 3-1.. .... . .. .

3.2 Meteorology and Climatology 3-1 j. . . . . ... .. . .

3.3 Surface Water Hydrology .. .. . .. .. . ... . .. . 3-2

3.4 Geology . . . . . 3-2.. . .. .. .. ................ ..

3.4.1 Regional Geology . . . . -3-2......................... ..

3.4.2 Site-Specific Geology . . . . . .. ... . . 3-9.... ......... .

3.5 Demography and Land Use . . . . . . 3-11........ . ... . ... . .

i

A:\sCP\ COVER.RVO -i- Rev. No.: 0

_-



b

:j
t

.}
a

k
s

CONTENTS (Continued)

12.0 Site Characterization Report 12-1..... .. ...... .. .. . ...

13.0 References . . . 13-1. . . .. .. . . . . . .. . . . .

APPENDICES

A General Information

i

B General Procedures t-

'

I
|

1,5

'

.

i .

.

.

C

.

' I,
I

.Yl
I

: 1
*i

~I

.

t

i 4

1

|
,

AnSCP\ COVER.RVO -iV-
Rev. No. O

I

I

i

.

. -



_ _ _ - _ _ _ - _ _ _ - _ _ - - - - -

-

LIST OF ILLUSTRATIONS

FIGURES

i-1 Document Hierarchy and Site Characterization Process Flow 1-5..... .. . . .

|

|
2-1 RMI Titanium Company Extrusion Plant Site Location Map 2-2. .. .. . . .

'

2-2 RMI Site Map . . . . . .... . ... ... ... . 2-3
2-3 RMI Site Buildings Layout . .. . . . . . . 2-4

'

2-4 Plant Layout 2-5... .. . . . .. ... . .. .. ...

2-5 RMI Site Utility Plan 24. . . . ... . . ... ...

i 24 Areas A through G , .. . . . . .. . . 2-8
I~ 2-7 RMI Titanium Company Extrusion Plant Process Flow Diagram . . . 2-11.. .. ... .

2-8 Site Topography 2-22.. . . .. . . . . . . .

3-1 Physiographic Regions of Ashtabula County 3-3. . . . . .. . ..

3-2 Bedrock Geology of Ashtabula County . 3-5. . . ..

3-3 Glacial 1.obes and Tills in Northwestern Ohio 3-7-. . . . .

,

3-4 Composite Cross Section of Ashtabula County . 3-8.. . ... ..... . ..

3-5 Hydrogeologic Cross Section A-A' of RMI Site 3-10. .. . ....

34 Typical Waste Table Surface . . 3-15
3-7 Piezometric Contours . .. . .. . . 3-16

4-1 Groundwater Isoconcentration Map Uranium ( g/t), Till Zone Maximum 1989-1991 4-6
4-2 Groundwater Isoconcentration Map Uranium ( g/f),

Interface Zone Maximum 1989-1991 4-7. ..... . .

4-3 Groundwater Isoconcentration Map Tc-99 (pCi/t). Till Zone 1989-1991 4-8
i

.. .

4-4 Groundwater Isoconcentration Map Tc-99 (pCi/t), Interface Zone Maximum 1989-1991 .' 4-9 |

4-5 Groundwater Isoconcentration Map TCE (pg/(), Till Zone, 1989-1991 . . 4-12... .

44 Groundwater Isoconcentration Map TCE (pg/t), Interface Zone, 1989-1991 . . 4-13 1....

4-7 Annual "On-Site" and "Off-Site" Surface Soil Sampling Locations 4-14. . .......

4-8 RMI Front Yard Soil Sampling Grid 4-18......... .. , .. .

4-9 Summary of RMI Front Yard Soil Samples 4-19. . .......................

4-10 Former Evaporation Pond Soil Boring and Cross Section Locations . . . . . . . 4-21.....

4-11 Site Scoping Radiation Survey Map of 100 and 1,000 net epm Contours . . . . . . . . . 4-25
4-12 Site Scoping Radiation Survey Map of 1,000,10,000, and 50,000 net cpm Contours 4-27.

4-13 Site Scoping Radiation Survey Map of 100 and 1,000 net cpm Contours
( and 1991 Shallow Soil Sample Total Uranium Concentrations . . . 4-28.. ..... .

4-14 Soil Isoconcentration Map (TCE [mg/kg] 4-8 ft depth) . . . . 4-32. .. .

. A:\SCP\ COVER.RVO -y- Rev. No.: 0

_ _ _ - _ _ _ _ _ - _ _ _ _ .



,

' LIST OF ILLUSTRATIONS (Continued) g

'4-15 Soil Isoconcentration Map (TCE [mg/kg] 12-18 ft depth) . . . . . 4-33.... . . . . . . .
,

4-16 Soil Isoconcentration Map Cross Section (TCE [mg/kg] B-B') . 4-3'4 '-
'

. ... . . . . ..

4-17 Soil Isoconcentration Map Cross Section (TCE [rng/kg] C-C') 4-35................

4-18 Site Area s. Potential RCRA Hazardous Contamination Locations . . . . . . 4-37 :,.. . . . ,
,

4-19 Site Scoping Survey Radiologically Affected Areas (Exclusive of Plant Building Areas) . 4-50 .
4-20 Affected and Unaffected Areas . 4-513. ............ ...................

4-21 Localized Areas of Elevated Radioactivity (See Section 4.5.1) . 4-52..... . . . . . . . - . y
~

5-1 RMI Characterization Process .... ...... ..........,..... . . . . . . 5-5
)

5-2 Functional Organization Structure . . . . . . 5-10 - !.. ....... . .......... .

6-1 Proposed Well Locations 6-9...... ..... .... .... ... . . . . . . . . . . ..

6-2 Monitoring Well Construction Diagram . . .... ........ . . . . . . . 6-10

TABLES
,

.c
.

2-1 Description of Areas A through G . 2-7 - i!. . . . . .. ... . . . . . . .

2-2 Process Description Summary ... . . . .. . . . . . . . . . . 2-12~ ..

,

2-3 RMI Residue lnventory' . . . . . . 2-13- - '
...... . ....... . . . . . . . , ,

2-4 Summary of Operational Occurrences / Spills . 2-15 ,'). ... . ... . . . . . . . . ..

2-5 Conditional CMS Clean-Up Levels .. , . ... . . ... . . , . . 2-19' t
2-6 RMI Population Data for 1990 2d3- I... ., .. . . .. ... . . . . . . .

a

j|
3-1 Glacial Deposits in Ashtabula County . . . 3-6 i. .... .... .. ..... 2 . . .

. 3-12- N3-2 RMI Soils - Physical Characteristics Data . . .............. . . . . . .

3-3 Monitoring Well Construction Data at the RMI Extrusion Plant, Ashtabula. Ohio 3-14 p. . . .

3-17' l3-4 Slug Conductivity Test Results, RMI Extrusion Plant, Ashtabula, Ohio . .
^

. . . . . . . .

3-5 Water Level Data 1986-1988 RMI Extrusion Plant. Ashtabula, Ohio 3-18= ;

4-1 RMI Site Known and Potential Contaminants of Interest . 4-2 .
h- .

.

'- |..... ........ . . . .

4-2 RMI Site Contaminated Media . 4-3.............. ....................
p

4-3 Summary of Proposed RMI Clean-Up Levels . .
. 4-4' y................... . . .

4-4 RMI Annual Soil Sample Data Summary, 19 86-1991 . . . . . . . . . . . . . . . . . . . . . . ' 4- 15 ~I
4-5 RMI Annual Concentric Ring Soil Sample Data, 1986-1991 . . . . . . , . . 4-17_ i

'

. . . . . . . .

4-6 RMI Radionuclide Data from Soil Borings near the

Former Evaporation Pond - August 1988 4-20 |.............................

4-7 Site Scoping Radiation Survey' Background Data Analysis . . . . . - 4-24. . . . . . . . . . .

- 4-8 TCE Concentration in Water and Sediment Seepage Pond and Swale Samples . . . . . . 4-30 -

:

. A:\SCP\ COVER.RVO -vi- Rev. Noa 0 '

n
4

'

i
'

_ .- - . . . . , .



7 ..

p
.

[c

LIST OF ILLUSTRATIONS (Continued)

4-9 Potential Radiological Contaminants . . . . .
. . . .. .. .. . 4-39 '.

4-10 Buildings Preliminary Alpha Radiological Survey Data . . . 4-40. . ..

4-11 Buildings Preliminary Beta Radiological Survey Data . . 4-42.. . . . ...

4-12 Barium Contaminated (US EPA Waste Code D005) . 4-45. .. .

4-13 Lead Contaminated (US EPA Waste Code D008) 4-46. ... .... . . . .. ....

4-14 Organic Contaminated (US EPA Waste Codes F001, F002, and/or D001) 4-47...

4-15 Summary of Reasonable Maximum Expos'ures 4-48.... ... . . .. . ...

4-16 Affected and Unaffected Grounds Areas (excluding buildings) 4-53......... ., ,

4-17 Affected and Unaffected Buildings . 4-55..... . .... . ...

5-1 Regulatory Requirements and Notices for Site Characterization . . . . . 5-2. . .. . ..

I 5-2 Guidance for Site Characterization . . . . . 5-3...... . . . . .

5-3 Related Guidance for Site Characterization 5-4.. . ,...... .. ..... ..

f .

6-1 Site Characterization Objectives 6-2-. .. . . . . .

6-2 Data Needs for the Groundwater Characterization . . . 6-3. . . .. . . .... .

6-3 Groundwater Characterization: Primary Guidance Documents 6-7. . . . , ,

6-4 Proposed Well Location Rationale 6-13. .. . .. . .

.
7-1 Site Characterization Objectives 7-2.. . . . . . . . .

l

|' 7-2 Data Needs for the Soils Characterization 7-3,- . .. .. . ... . .

! 7-3 Soils Characterization: Primary Guidance Documents 7-7... . .

|
l

8-1 Site Characterization Objectives 8-2. . ... ... . . ..

8-2 Data Needs for the Buildings Characterization 8-3
''

.. .. .. ..

L 8-3 Buildings Characterization: Primary Guidance Documents 8-4. . . , . . . . .

( 8-4- Estimated Number of Sample Locations ... .. . .. . . . . . . . . ' 8 -7 '
!

11-1 Proposed Phase 1 Groundwater Characterization Schedule . 11-3. . . . ....

11-2 Proposed Phase 1 Soil Characterization Schedule . . . . . . . . I l-4.. . . . .. .

11-3 Proposed Phase i Buildings / Equipment Schedule . I l-5... . . . ...... ...

I

|:
I

|

|
,

[ -..

l

( A:\sCP\ COVER.RVO -vii- Rev. No.: 0



-____

-

r-

LIST OF ACRONYMS AND ABBREVIATIONS

AEC United States Atomic Energy Commission
ASME American Society of Mechanical Engineers
BaCl Barium Chloride2

bis below land surface i

BTP Branch Technical Position
CAMU Corrective Action Management Unit f
CFR Code of Federal Regulations '

2cm centimeter squared

CMS Corrective Measure Study ,
em/sec centimeter per second

cpm counts per minute

DOE United States Department of Energy
DOT United States Department of Transportation
dpm disintegrations per minute

DQO Data Quality Objective
EIA Erie International Airport i

EP Extraction Procedure !
ES&H Environmental Safety and Health
F Fahrenheit

FEMP Fernald Environmental Management Project
FR Federal Register

G-M Geiger Mueller
iKCL Potassium Chloride

kVA kilovolt ampere p
MCL Maximum Contaminant Level \i
mg/kg milligram per kilogram
mg/l milligram per liter I|
MEI Maximally Exposed Individual i!
MSL mean sea level

MTl Mitchell Transport Inc. }
MTU Metric Ton Units
MW Monitoring Well [
NACL Sodium Chlor'ide [
NESHAP National Emissions Standard for Hazardous Air Pollution
NOAA National Oceanic and Atmospheric Administration '

NPDES National Pollutant Discharge Elimination System
NRC United States Nuclear Regulatory Commission
NVO Nevada Field Office i

OHD Ohio Division

A;\sCP\ COVER.RVO -viii- Rev. No.: 0

i



v :

[' |
.

Q
'

4
i

LIST OF ACRONYMS 'AND ABBREVIATIONS (Continued) 4

OSHA Occupational Safety and Health Administration

pCi/g picocurie per gram
,

pCi/l picoeurie per liter
. PID Photoionization Detector

PTI Permit to Install
'

PTO Permit to Operate

Q-Jets rooftop stacks

QA Quality Assurance

QC Quality Control
RCRA Resource Conservation and Recovery Act

RFIES RCRA Facility Investigation Equivalency Statement
RMI RMI Titanium Company Extrusion Plant
RWP Radiation Work Permit

SCM SCM Chemicals Incorporated

SCP Site Characterization Plan

SCR Site Characterization Report

SDMP Site Decommissioning Management Plan

SOHIO Standard Oil Company, Ohio

SOP Standard Operating Procedure

SR Scoping Report

SRQAPP Site Restoration Quality Assurance Program Plan
1 SWMU Solid Waste Management Unit

Tc Technetium

TCE Trichloroethylene

TCLP Toxicity Characteristic Leaching Procedure
'

TEGD Technical Enforcement Guidance Document

Th Thorium !

TOC Total Organic Carbon

TOX Total Organic Halogens

U Uranium

pg/kg microgram per kilogram

g/t microgram per liter
! USDA United States Department of Agriculture

US EPA United States Environmental Protection Agency

VOC Volatile Organic Compound
,

| WAC Waste Acceptance Criteria

yr year

i

A AsCIMCOVER.RVO -i X - Rev. No.: 0

.



--
-

SECTION 1

INTRODUCTION

The RMI site is currently a radiologically contaminated site listed in the NRC's SDMP. Under -
contract with the DOE, RMI extruded depleted, normal and slightly enriched uranium for DOE

Defense Programs. Uranium and uranium adoys, were extruded for commercial clients under the

RMI NRC license. Slightly enriched uranium (up to 2.1 percent weight U-235) and a limited amount
of thorium metal were extruded under Exclusion Section 110 of the Atomic Energy Act. A

decommissioning project is being undertaken to safely remove the facility from service and reduce
the residual radioactive contamination to a level which permits the site and adjacent areas to be

released for unrestricted use. Completion of the decommissioning project will allow termination'of

RMI's radioactive material license, SMB-602, issued by the NRC.

A final draft Decommissioning Plan (RMI 1991a) was submitted to the United States Nuclear

Regulatory Commission (NRC) for RMI on December 30,1991. He NRC issued comments on
March 31,1993 in response to the Decommissioning Plan. He RMI inaterial license, as issued by

the NRC, SMB-M2, was amended to require that a Site Characterization Plan (SCP) be prepared

and submitted to the NRC for review. His document is submitted to fulfill the aforementioned NRC

requirement.

1.1 Purpose and Scope

The purpose of the SCP is to provide a plan for characterizing the site in support of the
decommissioning effort. He SCP describes the planned characterization activities to determine the

nature, level, and extent of radiological and Resource Conservation and Recovery Act (RCRA)
hazardous contaminants. His information will help to identify the areas requiring remediation and

establish the necessary health and safety provisions for the protection of workers, the public, and the

environment.
,

!

The area to oe characterized is approximately 40 acres in size and is comprised of the RMI extrusion

plant site, RMI-owned land to the south and east, and potentially affected privately owned lands

located to the north and west of the extrusion plant site.

1.2 Objectives

Site characterization objectives are based on guidance presented in the NRC Dm/t Bmnch Technical

Patition on Site Chamcterization of Decommissioning Sites (BTP) (NRC 1992-), and in general

address: (1) quantification of physical and chemical characteristics of radiological contamination and

A:\SCP\SEC11RVD 11 Rev. No.: 0
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their extent, (2) quantification of environmental parameters that significantly afTect potential human
exposure from existing and potential future radiological contamination, and (3) support for the

j
(

evaluation of alternate decommissioning actions and detailed planning of a preferred approach for
decommissioning. For the RMI site, the characterization objectives are described in terms of the site

,

media--groundwater, soils, and buildings / equipment.

1.2.1 Overall Objectives

)
Decommissioning to meet the NRC release criteria for unrestricted use requires that the site be
characterized for radiological contamination. RCRA hazardous contaminants will be identified based
on the United States Environmental Protection Agency (US EPA) requirements. The overall

j
objectives of this SCP are to satisfy a broad range ofdata needs relative to natural physical conditions
of the site, and to the nature, level, and extent of contamination. The overall objectives are:

1) Establish a baseline for natural conditions (background) with respect to known or suspected
contaminants identified in Table 4-1 of Subsection 4.1 of the SCP and review existing data,

-

reports, and the SR that serve as a basis for development of the media-specific or topically
focused work plans

2) Establish the nature, level, and extent of contaminants listed in Table 4-1 of Subsection 4.1
in Areas A through G with respect to known or suspected contaminants for the individual
areas by sampling and ana!ysis of soils, groundwater, and buildings

3) Determine site stratigraphy and hydrogeology through the use of existing geological and
hydrogeological data, geologic logging of borings, and geophysical borehole logging

4) Define local groundwater flow directions through use of existing groundwater data and by
installing additional monitoring wells

5) Provide data to assess the concentration or exposure hazard and determine if special
precautions or monitoring of the contaminants during semediation are required

6) Provide data to support engineering evaluation, selection, and design of remediation options,
and assist in preparation for the final termination survey

These overall objectives are supported by a series of media-specific objectives which provide guidance
for the various site characterization work plans. Discussion and presentation of the media-specific
objectives are presented in Subsection 1.2.2.

A\SCP\ SECT 1 RVO g
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1

1.2.2 Media-Specific Objectives

I1.2.2.1 Groundwater Objectives '

.i
i

Radiological and RCRA hazardous materials characterization activities for the groundwater at RMI will
meet the following objectives:

1) Collect hydrogeologic information and data for areas potentially contaminated oy release sources

and the general site area

2) Establish background concentrations for contaminants and selected analytical screening parameters

3) Define the vertical and horizontal extent and concentration of groundwater contamination present

4) Establish initial concentrations of contaminants and selected analytical screening parameters

1.2.2.2 Soils Objectives j

Radiological and RCRA hazardous materials characterization activities for the soils at RMI will meet the

following objectives:

1) Evaluate the degree and lateral extent of radiological and RCRA contamination

2) Generate baseline radiological and RCRA data for potential decommissioning wastes

3) Evaluate the ability to meet disposal site waste acceptance criteria as established in Nemda Test

Site Waste Acceptance Criteria, Cernfication, and Transfer Requirements (Nevada Field Office

[NVOF325, Rev.1) (DOE 1992) and assist in development of waste volume estimates

1.2.2.3 Buildings / Equipment Objectives
.

Radiological and RCRA hazardous materials characterization activities for the buildings and equipment

at RMI will meet the following objec6es: <

1) Establish baseline radiological cSaracterization data for estimating total U~, isotopic U, Th-232,

and Tc-99 concentrations in potential decommissioning wastes and for evaluating the ability of
these wastes to meet disposal site acceptance criteria.

A:\ SCI %SECTI .RVo 1-3 Rev. No.: 0
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i]2) Provide additional data to verify the levels of Th-232, Tc-99 and TRU contamination are not ~

signincant contributors to worker exposures and special precautions or monitoring of these
contaminants during decommissioning are not required.

3) Provide a structured approach for identifying materials which may become a RCRA hazardous

waste during building decommissioning. 'I

4) Provide data to further define the scope of remediation activities that includes determining if the

soil and utilities underneath the buildings are contaminated and the depth of penetration of
contamination on selected concrete surfaces.

5) Provide data to support engineering evaluations of decontamination techniques to allow
unrestricted release of equipment and building materials.

6) Provide data to support the development of dose assessments and the establishment of cleanup
levels. d

1.3 Site Characterization Approach

A media-specific, phased investigation approach was selected to meet the overall objectives. Having
\'-selected the specific medium of interest, a methodology for data acquisition, sampling and analysis was 5

developed. Development of individual work plans based on the three specific media (i.e., groundwater,

soils and buildings / equipment) provides a basic framework for characterization activities. Figu e 1-1

illustrates the position of the work plans in the document hierarchy.

The NRC identifies the first step for site characterization as review and collection of site physical data.

contamination data, and scoping survey data to provide a preliminary assessment of site conditions

relative to guideline values. This activity provides data which allows for preliminary classification of the '

I site into affected and unaffected areas. The information is summarized in a report that serves as the

justification and basis for developing the overall site characterization plan.

,

The Site Scoping Report (SR) (PARSONS 1993a) was prepared to summarize existing RMI site data,

[ radiological and non-radiological, including limited direct measurements and samples obtained from both

on-site and off-site locations as of February 1993. The SR summarizes scoping activities described in

draft Manualfor Conducting Radiological Surwys in Support ofLicense Termination NU REGICR-5849

(NRC 1992b). Information from the SR is presented in Sections 2 through 4.-

4-
>

^

d

a
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The SR provides only a preliminary de5nition of the boundaries of the affected and unaffected areas.

Further site characterization efforts will refine the nature and extent of contamination in the unaffected
and affected areas. The information and data contained in the SR provided the technical basis for the site;

1
characterization.

The SCP was prepared following the general guidance of the BTP Attendant work plans address the
various media. These work plans are based on data needs identiGed in the SR and describe the field and

laboratory data collection activities required to satisfy media-specific objectives. Standard procedures
i

developed in accordance with the Site Restoration Quality Assurance Prograin Plan (RMI 1993) are used
to implement for the field, laboratory, and administrative tasks, and assure data quality.

The characterization investigations are designed to be conducted in phased steps thereby providing
opportunities for in-progress evaluation of data and flexibility for program adjustment. Further detailsA

cc acerning the overall characterization approach are found in Section 5.

1.4 Site Characterization Plan Organization

The SCP is composed 13 sections. Sections 2 through 4 provide information to facilitate understanding
of general site information, physical characteristics, and nature of contamination. The information
contained in Sections 5 through 8 presents the overall guidance, approach, and technical basis for the site

g
characterization. Summary statements describing each section are presented below. '

Section 1 Introduces the RMI site as an SDMP site, the objectives of the site j
characterization, and provides a general overview of the site characterization
approach.

Section 2
Provides a description of the site and general physical setting information.

Section 3 Describes the physical characteristics of the site.

t

Section 4
Identifies known or suspected contaminants and presents a preliminary evaluation

of contaminant nature, level, and extent, based on the SR. A preliminary dose
assessment is described and an initial delineation of radiologically affected areas
is presented.

Section 5
Presents details of the overall approach to conducting the site characterization,

including the overall regulations and guidance for the site characterization, a

description of work plan content and format, and characterization project
management organization and responsibilities.

i
I
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- Section 6 : Presents the groundwater characterization data needs based on the SR and the

technical basis for the groundwater characterization work.

Section 7 ' Presents the soils characterization data needs based on the SR and the technical ~
~

basis for the soils characterization work.'

Section 8 . Presents the buildings characterization data needs based on the SR and the *

technical basis for the buildings characterization work.

' Section 9 Discusses the quality assurance \ quality control measures that will be implemented
during site characterization activities.

Section 10 Identifies the health and safety requirements.

Section 11 ' Presents a general schedule for sequence and duration for the media specific'
characterization activities.

Section 12 Identifies the Site Characterization Report to be issued at the end of site
characterization.

Section 13 Provides references.

<
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SECTION 2

GENERAL

2.1 Site Location and Description

2.1.1 Location

RMI is located in northern Ashtabula County, Ohio, approximately 2 miles northeast of the center of the

City of Ashtabula. Geographically, the plant is situated approximately I mile south of Lake Erie and ~

approximately 15 miles west of the Ohio-Pennsylvania border (Figure 2-1). Several chemical production

and metal conversion facilities are located nearby. Figure 2-2 shows the RMI site.

2.1.2 Buildinas Description

2.1.2.1 Buildings Layout and Description

The RMI Extrusion Plant facility consists of 25 buildings and occupies 7 acres of a 40-acre area ta be

investigated (Figure 2-3). All facility buildings are surrounded by a perimeter security fence. Of the 25
buildings, RMI owns 12 and the DOE owns 13.

Each building,its floor dimension, and associated floor area are listed in Appendix A, Table A-l. Figure a
2-4 shows the layout and major eouipment contained in the buildings at the site. Appendix A. Table A-2 '

provides a brief description of each building. Appendix A, Table A-3 lists the stacks. locations, and'

associated uses past and present.'

,

2.1.2.2 Utilities and Miscellaneous Structures

Various utilities were required for the operation of the RMI site. The utilities consisted of those for

general metal working processes (i.e., extruding and forging). The switchgear and air compressor rooms

are presented in the building section of Appendix A, Table A-2. Cleveland Electric and Illuminating ;

owns substation located on the northeast corner of the fenced facility area. An exterior 100 KVA I

tran;former adjacent to the Die Head Filter Building was added in 1987 to provide power for the new i

High Efficiency Particulate Air ventilation systems being added at that time. A 500 KVA transformer

is located in the RF-6 Butler building and supplies power to that building, the Modular Offices and Lab, ;

the RF-6 Addition, and the Northwest Warehouse. The Ashco water line (see Figure 2-5) was installed :1

to supply water for process operations but was not used. Underground utility lines which are no longer

in use have been left in place (see Figure 2-5).
,

I
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The sewage treatment plant includes a batch reactor, sample pit, wet well, and pre-engineered metal

building. The batch reactor sits on a concrete pad. The sample pit is a rectangular conesete tank with-

a sump at one end.

2.1.3 Grounds Description

The entire area being characterized has been subdi Jed into Areas A through G in part to facilitate

discussions, and the subdivision is in general, based on a combination of ownership and land use. Both

RMI property and adjacent property owned by others make up the areas to be characterized. Figure 2-6

shows the locations of Areas A threugh G. Table 2-1 provides a brief description of each area.

Table 2-| - Description of Areas A through G

_

Area Owner Approximate Description

Designator Size

A Mitchell Transport, Inc. 5.5 Acres Motor freight firm property located
,

adjacent to and west of the fenced RMI

Extrusion Plant Area (Area B)

B RMI Titanium 7 Acres Fenced property containing the RMI

Company, Inc. Extrusion Plant Facility buildings

C SCM Chemical, Inc. 6 Acres Fenced, undeveloped property located '
'

(SCM) north of Area B. Fields Brook, which :

tiows to the west, lies north adjacent

to Area C

D RMI Titanium 7 Acres Fenced, undeveloped property located

Company, Inc. adjacent to and east of Areas B and C

E RMI Titanium i! Acres Undeveloped property located adjacent

Company, Inc. to and east of the northern part of

Area D.

F RMI Titanium 2 Acres RMI Extrusion Plant parking area.

Company, Inc, bounded to the south by the

approximate ceriterline of 21st St.

G RMI Titanium 1.5 Acres 30 by 250 meter parcel located south ~

Company, Inc. of the RMI Extrusion Plant Facility,

along the south side of 21st Street.

A ASCPisECT2.RVO 2-7 Rev. Niu O
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2.2 -Site History

2.2.1 General

The original RMimwned buildings were constructed by the Mallury Sharon Company in the 1950s in

order to house a titanium / zirconium sponge compaction facility; however, these buildings were never used

for that purpose. In 1961, the facility buildings were modified to house an AEC-owned 3,850-ton Loewy

extrusion press and associated process support equipment moved to the site from Adrian,-Michigan.

The facility began uranium metal extrusion operations for the DOE and its predecessor agencies in :

January 1962. The facility was upgraded in the ensuing years by the addition of improved processing

and support equipment, additional buildings, and the installation of improved environmental efnuent

control equipment. RMI conducted extrusion operations for commercial companies, NRC licensed -
clients, and the DOE.

Extrusion of uranium metal at RMI stopped at the end of September 1988. All extrusion operations

ceased on October 31,1990. RMI site remediation is being performed under DOE guidance and funding.

The current DOE mission for the RMI site consists of environmental restoration,' decontamination, and

decommissioning to terminate the NRC license so the site may be returned to RMI for unrestricted use
'

(RMI 1991a).

2.2.2 Operatina

2.2.2.1 License History

NRC license SMB-602 was originally issued to the Bridgeport Brass Company. In the early 1960s,

Bridgeport Brass Company sold its share of the . Site to what is now RMI. On May 27.1964.'the AEC
amended license SMB-602 to indicate that Reactive Metals, Inc. was the licensee. On October 31.1973,

the AEC again amended the license to indicate that RMI was the licensee. In May 1990, RMI applied

for renewal to this license which is currently under NRC review. Licensed nuclear material is used only- >

at RMl's facility at East 21st Street in Ashtabula, Ohio. *

The license allows RMI to possess both natural and depleted uranium metal. The maximum ammnt of

nuclear material that RMI is allowed to possess at any one time ~ is 5,000 kilograrns of natural uranium

metal and 300,000 kilograms of depleted uranium metal. RMI is autho zed to use this nuclear materiald

for possession, storage, and use in the conversion (extrusion) of inga or billets into tubes or rods.

Slightly enriched uranium metal (up to 2.1 percent weight U-235) and a small amount of thorium metal
,

were extruded at RMI under Exclusion Section 110 of the Atomic Energy Act of 1954.

;
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2.2.2.2 Process Description

The purpose of this section is to provide a brief description of the processes at RMI which involved

radioactive materials and other materials extruded. Figure 2-7 shows the general process Dow.

The primary function of RMI from 1962 until 1988 was the extrusion and/or closed-die forging of
metallic depleted, normal, and slightly enriched uranium as an intermediate step in the prodi'ction of

nuclear fuel elements for use in DOE plutonium production reactors at the Hanford Reservation near

Richland, Washington, and the Savanmih River Site, near Aiken, South Carolina. RMI also performed

other extrusion operations in accordance with a DOE contract during the same time frame, which
included work for both the DOE and, indirectly, other governmental agencies.

In accordance with the DOE contract, the extrusion and processing of various other materials for the

commercial sector was done. Commercial materials that were extruded consisted mainly of copper or
copper alloys and followed the same basic production methods used to produce material for the DOE or|

under RMl's NRC license. The overwhelming majority of the work performed at the site was uraimme
i

metal production for the DOE. Table 2-2 presents a summary of the production processes and the
i

quantities of material processed.

2.2.2.3 Disposal Practices

This section provides an overview of the RMI wastes streams and their management. General categories
of wastes are used to provide a scope of the nature of the wastes.

Solid Waste !

RMI generates solid waste l'y various methods including: (1) performance of site specific
decommissioning tasks, (2) routine and non-routine maintenance tasks and, (3) office work. All waste

streams are characterized for both radioactive contamination and RCRA hazardous constituents. The bulk
of wastes currently generated are nonhazardous and consist of general trash (i.e., paper, plastic,
sweepings, wood, etc.). In addition to the trash wastes, a small amount of residues continue to be
generated through normal site operations including operation of the waste water treatment facility, clean
out of sumps, etc.

Wastes are separated as best as possible by area of generation and type. Characterization of the wastes
is based upon actual sampling and analyses, and historical knowledge.

Since the former production areas of the site are radiologically contaminated, the majority of the wastesgenerata.:
in these areas are uranium contaminated. Only a small amount of RCRA hazardous and/or

mixed (both radiologically contaminated and RCRA hazardous) wastes is currently generated.
A:tsensrcr2.av
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Table 2-2 - Proc; s Description Summary

-

Approximate Production

Period of # UI
Process Descript.en

Production 0.14%' and 0.711 % 0.86 % 0.95% U- 1.25 % 2.10% ' Thorium
0.20% U-235 U-235 U-235 235 U-235 U-235

N-Reactor Primary extrusion process followed by a forging 1962-1988 12,7C4 24,327 8,108 941
Production process.' The materials were heated in a saltbsth,

extruded, quenched and cut into lengths. The
product was then vapor degreased, water rinsed,
inspected and packaged for storage and shipment. In
the late 19f.,O's, the vapor degressing was changed
to nitric acid pickling. -

Savannah River Extrusion process for material destined for the 1962-1988 54,950 12.474 3,932 3,788
Production Savannah River Production f acility. The materials

were heated in salt baths,. extruded, cooled (after
1966 water quenched), sawed, heated in hot oil bath
(1962-1964), or heated in an induction heater (1964
-1965) or after 1965 not heated, straightened and
the vapor degressed (19621964), and water
quenched. After 1964, extrusions were water

rinsed.

Commercial Commercial end other government agency production 1974-1985 9.488
Production at RMI consisted of a variety of metale dependent on

the customer's particula' need. Ingots were heated,
extruded, water quenched or air cooled, pickled and
water rinsed.

-
- 1Thorium Production Thorium billets were normally preheated in the salt - 1961-1972 16

(Minor Production baths in steel cans and filled with clean se!t to
Process) prevent contamination. Extruded rods were cut with

an abrasive saw, vapor degreased with TCE, and
water rinsed.

. . _

Penetrator Produce armor-piercing projectiles for Department of 7 7

Bullet Extrusion Defense

,
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Residues generated by the extrusion and forging process during DOE production were processed and |

packaged in the RF-313uilding and returned to the Fernald Environmental Management Project (FEMP). I

Scrap metal from DOE production was also returned to the FEMP after processing and packaging in the

Main Plant. A current inventory of 381 drums of residue remains on site and is summarized in Table

2-3 (RMI 1992b).

Table 2-3 - RMI Residue inventory

Residue Type Quantity Source

Proposed Recoverable 163 Drums incinerator Oxides
Enriched

Proposed Recoverable 32 Drums Quench Sludge, Sodium, Pit Sludge, Trench Sludge
Other Enriched

Non-Recoverable 65 Drums Quench Sludge, RF-3 Sump Studge, Evaporator Residue,
Enriched Trench Sludge, Filter Sludge, Sodium.

Non-Recoverable 121 Drums incinerator Oxide, Quench Sludge, Saw Sludge,
Depleted Ventilation Residue, Pit Studge, Trench Sludge,

Evaporator Residue

Liauid Wastes

RMI bas two wastewater treatment systems. The Orst treatment system is a sequencing batch reactor
which is used for treatment of sanitary waste and uses a combination aeration and microbial action. The

discharge occurs through a National Pollutan' Discharge Elimination System (NPDES) permitted internalt

monitoring station. The second wastewater treatment system, is used to treat process wastewater and .

consists of a batch treatment through a combination of lime / settle / filter technology.

The treated wastewater from both systems combines with non-contact cooling water and stormwater to

form the final NPDES permitted effluent. This combined effluent is discharged directly to Fields Ur, ok.

Both DOE and NRC release limits are met for the outfall line to Fields Brook.

A![

No wastes are currently discharged to the air as a disposal method. RMI maintains Ohio EPA permits

for all stack emissions. There has been a decrease in the airborne emissions since RMI has ceased

production. None of the equipment having emissions covered by these permits are in routine operation
except the Empire Sandblast.

A:\seP\ SECT 2 Rvo 2 13 Rev. No.: o
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Selected buildings at RMI have rooftop stacks (Q-Jets) for the discharge of ventilation air. The rooftop

stacks do not operate continuously. Since production processes are not active within these buildings. little

contamination is entering the ventilation air, therefore, little is being discharged to the air.

2.2.2.4 Operational Occurrences, Practices and Spills

Information on operational occurrences, practices, and spills at RMI has been ga'hered from RMI records

and personnel familiar facility operations. This information identifies areas or systems that are known.
or suspected to be contaminated and is summarized in Table 2-4.

2.2.3 Former Evaporation Pond

A small evaporation pond was located on the north side of the plant (Figure 2-2). The pond was used

for disposal of spent sodium nitrate solution (used in pickling processes) which contained small quantities

of uranium and Technetium-99 (Tc-99). The Tc-99 is a contaminant associated with the enrichment
process and subsequent recycling of uranium within the DOE Weapons Programs. Trichloroethylene

(TCE) was used at the plant as a degreasing agent from 1962 to 1966. A TCE tank was retained until

1972 for degreasing extrusion tooling. It is believed that an unauthorized disposal of TCE into the

evaporation pond occurred during or before 1972. The evaporation pond was closed in 1984

(Eckenfelder 1989b).

As a condition of the RCRA Hazardous Waste Management Facility permit issued to RMI by the US EPA-

in Juni 1989, RMI submitted a RCRA Facility investigation Equivalency Statement (RFIES) to the US

EPA which addressed the former evaporation pond. The area comprises part of the Corrective Action

Management Unit (CAMU), as identified by the US EPA. The other components of the CAMU are a

groundwater plume which is contaminated with uranium, Tc-99, and TCE associated with the former

evaporation pond, wet weather pond at the base of the escarpment located north of the RMI facility, and

a drainage swale between the two ponds. The US EPA approved the RCRA Facility investigation
j

Equivalency Statement (RFIES) in August 1990.

q
.

In September 1992, RMI submitted a Conective Measures Study (CMS) to the US F.PA for the CAMU '

(Eckenfelder 1992). The CMS evaluates corrective measure alternatives for remediation of the CAMU.
The alternatives evaluation focused on four criteria: technical, environmental, human he.11th,. and'.

Institutional considerations. Five alternatives were evaluated. The mcommended treatmentLis ex-situi

vapor stripping for soils, and groundwater being pumped, air stripped for TCE, run through the

wastewater treatment facility for metals extraction, and discharged via the NPDES permitted wastewater

discharge. The US EPA has given conditional app! oval for the clean-up levels proposed in the CMS (US j

EPA 1992). The conditional CMS clean-up levels are given in Table 2-5.

I
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Table 2-4 - Summary of Operational Occurrences / Spills

Location Description

Former Evaporation Pond
A one-time release of TCE into the former evaporation pond has been extensively documented. His pond was -
used for the disposal of spent sodium nitrate solution which contained small quantities of uranium and Tc-99.~ A -

Hydrogeological investigation has indicated that uranium, Tc-99, and TCE has migrated down gradient within the -
,

groundwater from the former evaporation pond.

Stack Effluents Most of the uranium operations were ventilated to the environment through eight point sources. Each of the stacks -

were permitted and operated within the permit limits. Rese operations produced large particles prior to system

upgrades. Since uranium is very dense, a large percentage of the material emitted through the stacks is believed to

have settled to the ground close to the source, either onto the plant roof or surrounding surface soil.

Traffc Outdoor foot and vehicular traffic in the operations area is expected to have contributed to the spread of
i

contamination on the grounds immediately surrounding the facility.

Equipment and Drum Storage Miscellaneous obsolete equipment, contaminated to various degrees, was stored along the fence line north and east

of the main plant, and at other site locations. Contamination is expected to have migrated from this equipment to

the surrounding surface soil, ne majority of equipment stored along the fence has been covered, containerized,

and/or removed. Various ' vehicles and equipment in the area immediately north of the main plant sere
decontaminated.

Extrusion Press Hydraulic Periodically during the operation of the extrusion press, the hydraulic system would leak a mixture'of water (980
Water Leaks 98.5 %) and a light water soluble oil (1.502%) from unions, valves, main ram seals, die-head cylinder seals, or

other places within the press. These leaks were occasionally large enough to flood the trench and sump system.

To prevent flooding of the main plant floor, the press hydraulic water was on several occasions pumped out of the

main plant sump system onto the ground along the north side of the main plant high bay building. The hydraulic

system is a closed system, therefore the press hydraulic water is not expected to have been contaminated with

uranium. Residual contamination may have been picked up from contamination in the sump systemc This practice
sas discontinued in the early.1980s.
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Table 2-4 - Summary of Operational Occurrences / Spills (Continued)
.

Location Description

Evaporation Tank Overflow In 1986. RMI purchased a used steel tank to hold evaporation water during periodic cleaning out of sludge from

the evaporator. He steel tank had a makeshift plug located on the side of the tank about 26 inches from the -

bottom of the tank. On January 6,1987, the evaporator liquid was pumped into the steel tank. He makeshift plug

was forced out of the side of the container due to the pressure on the plug from the contents of the tank. He

evaporator liquid consisted of wastewater from the neutralizing of nitric acid with sodium hydroxide. He' sodium

hydroxide causes most of the uranium to precipitate solution. %e solid residue contained 65% uranium by weight

and the waste water was several times more dilute. Approximately 150 gallons of this liquid spilled and pooled

into two puddles approximately 60 and 120 feet from the evaporator. Both puddles were approximately 45 feet

from the north fence and no water was released off site. He puddles were located in frozen clay soil; therefore,-

minimal leaching is expected to have occurred. De water was vacuumed and returned to the repaired holding tank

the same day. Approximately 250 gallons were recovered which accounted for the 150 gallons spilled plus melted

snow and ice from the hot wastewater. No soil was excavated because conditions allowed for the recovery of rnost

of the wastewater and the surface soil in the area had pre-existing surface contamination.

Outdoor Trash Bumer Light combustible trash such as cardboard and wood, some of which may have been contaminated, was bumed in

an outdoor cement block structure from approximately 1%2 to 1975. He structure was later used to store

contaminated equipment and to house sandblast facilities. He cement block structure and surrounding soils are -

assumed to be contaminated to varying degrees from these activities.

Fence Lines Used oil mixtures (potentially radiologically contaminated) and, possibly, used solvent mixtures were used on

occasion around the immediate perimeter fence lines and buildings to control weeds. Although no longer practiced,

the extent and frequency of this setivity is not known.

' AnsCPSEC" RVO '2-16- Rev. No.: 0
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Table 2-4 - Summary of Operational Occurrences / Spills (Continued)
.

Location Description

Fire Road Radiologically contaminated oils may have been spread on the Fire Road (the dirt and gravel road which extends

around the immediate perimeter of the bu!! dings) for dust control. This activity is thought to have been an

infrequent occurrence, since the road did not sustain significant traffic. The section of fire road outside the RF-6

Butler building south side roll-up door was occasionally used as a lay down area during steam rinsing of uranium

contaminated equipment and vehicles. Small quantities of used solvent may also have been released by .

maintenance personnel in this area on an irregular and infrequent basis. Limited analytical data indicates that there

is layered uranium contamination in the fire road in this area and adjacent to the footings on the south side of the

RF-6 Butler Building. It is suspected that on occasion, just outside the door located to the south of the former
,

maintenance area damaged extrusion tooling was separated from uranium with the use of an electrie-arc cutoff '

torch, thus contribut;ng to additional soil contamination.

Plant Buildings All plant process water was directed to a sump and, subsequently, to a processing facility in the main plant high :

bay area prior to discharge. Possible cracks and leaks in drains, sumps, and trenches near areas in which uranium

. operations occurred may have resulted in releases of radioactive material to soil beneath concrete floor surfaces. In

addition, floor drains and building subsurface drain lines and adjacent soils may contain or have leaked radioactive
material.

Pickling Operations
. In late 1970, a quantity of nhric acid pickling solution containing dissolved uranium escaped from the pickle tank

into the pits and trenci.es leading to the effluent filter room and wastewater filtration system. Prior to construction

of the existing wastewater treatment facility in the late 1980s, additional small volume leaks may have' allowed

uranium bearing nitric acid to be similarly discharged into the pits and trenches. It is possible that acid-dissolved

contaminants were released into the trench system and discharged to the underlying soils through trench, pit and
sump cracks and joints

Soil Pi!es Radiologically contaminated soil.~ asphalt, stone, and construction rubble have been and are currently stored at

various locations primarily to the north of the plant buildings. These materials may have become contaminated

prior to excavation, removal.' or through settling of uranium dust emissions during production operations.

A:\SCP.5ECT2.Rvo - 2-17 Rev. No.: 0
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Table 2-4 - Summary of Operational Occurrences / Spills (Continued)

Location Description

,

Outdoor Cutting and Welding Periodic cutting of contaminated scrap metal with an electric carbon are torch and welding activities were -i

! co.aiucted in the area immediately north of the main plant and outside of the RF-6 building outside roll-up door.

Dese practices were discontinued in the early 1980s,
,

Asphalt Areas The asphalt area immediately south of the plant was initially paved in 1966. Fixed contamination is suspected to be

present due to the deposition of uranium dusts from production. The contaminated asphalt has been sealed several

times since the initial construction. Additionally, the areas have been repaved several times.

Backfilled Areas Fill was placed at the grass areas sou*h of the main plant and the front yard area south of the RF-6 building at

vanous times during the plants operational period. He fill was obtained primarily from excavation' during the'

| construction of the RF-6 Building. During 1990 and 1991, soil in the front yard area was characterized and

contaminated soil was removed prior to construction of the modular offices / laboratory. Soil contaminated with

| uranium was found to depths of 48 inches. Removal of the contaminated backfill was reviewed and approved by
'

the NRC.
|-
i

|

|

|

|

|

,
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Table 2-5 - Conditional CMS Clean-Up Levels

i
l

Constituent of Media Clean-Up
Concern Level

TCE Groundwater Spg/l

TCE Soils 64pg/g

Tc-99 Seep and Groundwater 900pCi//

U Seep and Groundwater 20 g//

2.2.4 Groundwater Monitorino

The 38 monitoring wells (MWs) installed on RMI and adjoining properties were constructed in four

separate phases between June 1985 and August 1988. The wells were. constructed in response to

geological, geocl:emical, and geophysical investigations that took place before and during this time
period. These investigations observed groundwater within three zones beneath the site. These zones are

(1) an unconfined water zone within a glacial till unit; (2) a partially confined aquifer at the glacial

till/ bedrock interface; and (3) a confined zone within the shale bedrock. Subsection 3.6 provides further

description of site hydrogeology.

In 1984, during closure and removal activities at the plant's evaporation pond, elevated levels of beta and

gamma radiation were detected in soils at approximately 2 to 3 feet below the water table (Eckenfelder

1989b). Further investigations revealed the presence of uranium in the evaporation pond materials. In -

June 1985, six monitoring wells were installed to determine the potential migration of contaminants into

the glacial till zone.

In July 1985, samples were obtained from MWs 100,101,103,104,105, and 106 (Figure 2-2) and !

analyzed for total organic halogens (TOX), total organic carbon (TOC), volatile organic compounds

(VOCs), pil, chloride, nitrate, and specific conductance. in September 1985, samples from the same

wells were analyzed for gross alpha, gross beta, and total uranium. Elevated levels of trichloroethylene

were discovered in monitoring well 104 along with elevated levels of TOX, chloride, gross alpha, gross

beta, and total uranium (Eckenfelder 1989a).

Following field reconnaissance and geophysical (conductivity and resistivity) surveys performed in
December 1985,11 additional MWs (MWs 200 through 210) were installed at locations within and north

of the plant boundaries. The wells were installed during January and February 1986. Four wells were

screened in the glacial till, six within the till/ bedrock interface, and one well (200) in bedrock (Dames

& Moore 1986). Although MW 200 was screened in the shale lithostratigraphic unit, this well was later

esensrcr2.Rvo 2-19 Rev. No.1 0
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found to be partially screened in the till/ shale interface hydrostratigraphic unit (Eckenfelder 1989a).

Therefore, groundwater samples from MW 200 are not representative of the bedrock water bearing zone.

In April, August, and September 1987, a total of 16 monitoring wells (MWs 300 through 315) were
Iinstalled as part of a site hydrogeologic study. Nine of the wells were screened in the till/ bedrock

interface and seven were screened in the glacial till. The wells were installed both on and off site.

property (Figure 2-2). Methods and results of these investigations are summarized in the Hydrogeologic -

Assessment-RMIExtrusion Plant, Ashtabula, Ohio (AWARE 1988). Groundwater results are presented
in Subsection 4.3.1.

From August through December 1988, surface water, sediment, and ambient air samples were collected

'

as part of a RFIES (Eckenfelder 1989b). Following the collection and analysis of 48 shallow soil samples

m May 1988, a supplemental hydrologic assessment was initiated (Eckenfelder 1989a). Five monitoring

wells (MWs 401 through 405) were installed within and north of the RMI plant property. boundary-
_

(Figure 2-2). Three of the wells were screened in bedrock water-bearing zone and two were screened

in the till/ bedrock interface.

In August 1988, additional borings were drilled to characterize the nature and extent of contaminant

migration near the former evaporation pond. During September and October 1988, surface water samples

were collected in the seepage pond and swale area north of the RMI property. Surface water samples

were also collected from Fields Brook. In January 1989, sediment samples were collected from the

seepage pond and swale (Eckenfelder 1989a). RMI personnel routinely monitor various parameters in

air, soil, and surface water. An RFIES was prepared in August 1989 which summarized all existing

groundwater, surface water, soil, and air information (Eckenfelder - 1989b).' A draft CMS Report,
prepared and submitted to US EPA in September 1992, summarized radionuclide and volatile organic

compound groundwater data through December 1991 (Eckenfelder 1992).

Of the 38 monitoring wells drilled since June 1985, three (MWs 208, 209, and 210) have been

abandoned. These wells were abandoned in accordance with appropriate regulations and requirements

by means of pressure grouting, to prevent acting as a pathway for contaminant migration.- Until ,

recently, the remaining wells were selectively sampled quarterly for VOCs, uranium, Tc-99, gross alpha,.

gross beta, pH, specific conductance, TOC, and TOX.

Recently, as part of the groundwater monitoring protection management program, RMI has begun

sampling all wells in the monitoring network semiannually. Sampling will be conducted once during the

spring (wet season) and once during the autumn (dry season). Groundwater samples will be analyzed for -

pH, specific conductance, gross alpha, temperature, isotopic uranium (U-234, U-235, and U-238), Tc-99,
.q

and halogenated volatile organic compounds. Also, since barium, lead and thorium have been identified

as components of the plant's processes, sampling will be conducted to confirm their presence or absence .

(PARSONS 1092b).
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2.3 General Physical SettinD

2.3.1 Physical Site Characteristics

The RMI site lies between two natural drainage features that lead to Fields Brook. The majority of the
site is relatively flat, with the exception of a shallow gully draining a portion of the eastern section of the

site. The north side of the site drains toward Fields Brook and the west side toward land owned by
Mitchell Transport, Inc. The area extending to the southeast between the two drainage features is
characterized by 5 to 10 feet of relief (Dames & Moore 1987).

The maximum elevation variation of the area occupied by the facility buildings is approximately four feet.

Off site and immediately north of the facility, at distances varying from 500 to 1,500 feet north of the '

RMI fence, is a southwest-northeast trending escarpment which has 20 to 30 feet of relief. The

escarpment slopes into the flood plain of Fields Brook. Fields Brook flows west and joins the Ashtabula

River which then empties into Lake Erie. Figure 2 8 shows the general site topography.

Vegetation found at RMI is typical for this region and consists of a variety of grasses, brush, and trees.

The area north of the main plant is wooded with a variety of deciduous hardwoods and conifers. This

plant diversity provides abundant food and cover for wildlife. The wooded area along Fields Brook,

north of the SCM Chemical incorporated (SCM) fence line, provides cover for animals and provides
nesting areas for various species of birds.

2.3.2 Goneralinformation on Exposed Pomdations

The area immediately adjacent to the site is sparsely populated with only one permanent residence

contiguous to the property. This residence is approximately 0.2 miles to the east of the main
manufacturing building. Approximately 0.25 miles west of the facility, across State Route i1. are more

homes and an area containing a retirement condominium, a church, and an elementary school. In an arc.

from the northwest to the south of the facility, beginning at a distance of approximately 0.5 miles, are
more heavily populated residential areas.

Table 24 summarizes the exposed population as determined in a pathway analysis for the existing RMI

site conditions (PARSONS 1993b). The most recent data were from the RMI 1990 National Emission
Standards for llazardous Air Pollutants (NESH AP) report,

,
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Table 2-6 - RMI Population Data for 1990

-

.-

-'

Compass Distances outward front site (m) ;

i
'

Directioni
.k800 2400 4000. 5600 7200 12100 24100 40200 56300 72400

[- 3

' 14- 1859 6066 5804 19520 13334'3'S. 775 1630- 1386 329' i

SSW 329 2878 4211 1050 440 1l92- 3714 '6083. 17107 30109 ,

,

SW 135 1106 1361 708 525 3232- 880(f 12451 37588- 184332

jWSW 135 1512. 774 203 151 3590 21272 50333 I|8384 272255

W 333 1956 2007 444 256 122 2 0 0 0'. i

WNW 444 2I01- 64 0 0 0 0 0 0 0. . .

NW 317 67 0 0 0 0 0 0 0 0- :.
, ,

.
NNW 70- 90 0 .0 0 0 -0 0- 0 0'

. N 60 122 0 0 0 0 0- 0 0 0
'

NNE 2 0 0- 0 0 0- 0 0 0 0, 7

NE' I O -9 .I O O .0- 0 0 0

ENE I 1 6 44 412 3463 13030 '15915 127814 66027'

E 1 231 117 327 922 1327 3644 5975 18839 13523~ i

ESE 17 416 696 180 74 923 2234 5263 30698 8919:-
. .}

SE 148 234 169 150 - 73 - 781 2322 5781 10256~ 10042

b^
SSE 425 1079 171 206 214 .845- 2019 5410 1781'l 67

i +

:- )

i
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| SECTION 3

PHYSICAL CHARACTERISTICS OF THE SITE
I
L ;

3.1 Surface Features {
|r

.
|

The RMI site lies between two natural drainage features that lead to Fields Brook. The majority of the

site is relativel, flat, with the exception of a shallow gully draining a portion of the eastern section of the

site. The north side of the site drains toward Fields Brook and the west side toward land owned byu

Mitchell Transport, Inc. The area extending to the southeast between the two drainage features is
characterized by 5 to 10 feet of relief (Dames & Moore,1987).

The maximum elevation variation of the area occupied by the facility buildings is approximately 4 feet.

Off site and immediately north of the facility, at distances varying from 500 to 1,500 feet north of the

( RMI fence, is a southwest-northeast trending escarpment which has 20 to 30 feet of relief. The

L escarpment slopes into the Good plain of Fields Brook. Fields Brook Hows west and joins the Ashtabula

! River which then empties into Lake Erie. Figure 2-8 shows the general site topography.

Vegetation found at RMI is typical for this region and consists of a variety of grasses, brush, and trees,

The area north of the main plant is wooded with a variety of deciduous hardwoods and conifers. This

plant diversity provides abundant food and cover for wildlife. The wooded area along Fields Brook,

north of the SCM fence.line, provides cover for animals and provides nesting areas for various species

of birds.

|

| 3.2 Meteorology and Climatology

The Ashtabula area has a continental climate, although Lake Erie has a moderating effect on the entire

area near the site. Annual precipitation averages approximately 37 inches in Ashtabula. The average

daily maximum temperature ranges from a low of 35 degrees Fahrenheit in January to 80 degrees
Fahrenheit in July (USDA 1973).

For the purpose of determining off-site impacts of airborne releases, RMI uses meteorological data from

i the National Oceanic and Atmospheric Administration's National Weather Station at the Erie,
Pennsylvania, International Airport (EIA) and the National Climatic Data Center to characterize

j atmospheric dispersion conditions at RMI. The EIA is located approximately 30 miles east of the RMI .

site and is in nearly the same geographic setting relative to Lake Erie. Measurements of atmospheric

conditions at the EIA are made by a quali6ed meteorologist. A determination of acceptability of this

| source was completed by the National Oceanic and Atmospheric Administration (NOAA) in a study
| entitled, Analysis of Wind Data Intercomparison Between Erie, Pennsylmnia, and Ashtabula, Ohio. The
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study was conducted during a 4-month period (December 1988 through March 1989 and analyzed wind -

data (i.e.. speed and direction) collected at the Erie international Airport and the RMI site in Ashtabula
(White and Przbylowicz 1992).

..

The letters which transmitted the study results from NOA A to the DOE and RMI noted that concentration

calculations for Ashtabula made with Erie International Airport wind data would transport the effluent

material in the correct direction, but would underestimate the concentration because of the higher wind -
speed observed at Erie. However, the transmittal letters also noted that unless the predicted
concentrations are close (within a factor of five) to some significant health-related or legal threshold, the.

use of Erie winds at the Ashtabula site would be acceptable (Hosker 1992a and 1992b).

3.3 Surface Water Hydrology

The area occupied by the RMI plant area is relhtively Hat with less than 4 feet of elevation variation.

All surface water drainage from the site Dows north toward Fields Brook. A shallow gally cast of the

plant drains the eastern portion of the site. The western portion of the site drains toward tha Omrey '
of Mitchell Transport, Inc. The north central portion of t.ie site drains directly into Fields Brook. North

of the plant is a southwest-northeast trending escarpment which has 20 to 30 feet of relief sloping in to

the flood plain of Fields Brook. Fields Brook flows west and joins the Ashtabula River which empties
into Lake Erie. Figure 2-8 shows the general direction of surface water flow.

3.4 Geology

3.4.1 Reaional Geology

Ashtabula County is situated within portions of two major physiographic provinces. The 3- to 5-l/2-mile-

wide Lake Plain Belt located along the northern edge of the county (Figure 3-1) is part of the Central

Lowland Province. The remainder of the county is part of the Allegheny Plateau of the Appalachian

Plateau Province. The Lake Plain is separated from the Plateau area by a |- to 3-mile-wide escarpment
belt of Mississippian bedrock with overlying and adjaent glacial end moraines. The site is located on -

the Lake Plain (Dames & Moore 1985).

A series ef sandy and gravelly ridges traverses the. Lake Plain. oriented parallel to the present Lake Hrie

Shoreline The ridges represent beaches of earlier lakes located at higher water levels than the present

Lake Erie. . The remainder of the Lake Plain is relatively flat and is characterized by poor drainage.

fields Brook parallels the Lake Erie shoreline as a result of the presence of these subparallel gravel
,

deposits. Fields Brook draias a 5.6 square mile watershed in Ashtabula County (including the RMI

~ Extrusion Plant site area) and flows west into Ashtabula river, about 8,000 feet upstream of the river's
discharge to Lake Eric (Eckenfelder 1989a).
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The base of the bedrock section in northeastern Ohio is a Precambrian Basement complex of metamorphic -

-and igneous rocks occurring at depths of 8,000 to 10,000 feet. The Paleozoic strata that overlies the

Precambrian basement are sedimentary deposits of sandstone, shale, and limestone (Dames and Moore

1985).

Most of Ashtabula County (including the RMI site) is underlain by the Devonian Chagrin ' Shale, which

can be as thick as 1,200 feet (Figure 3-2). The Chagrin Shale is a relatively soft, blue-gray, sparsely

fossiliferous shale, with occasional thin siltsone interbeds. Unconsolidated pleistocene glacial deposits-

overlie bedrock in most of northeastern Ohio. Most of the material is glacial till consisting of an unsorted

mixture of clay, silt, sand, pebbles, cobbles, and boulders. The glacial deposits of Ashtabula County are

predominantly from the Wisconsin Stage, which is the most recent stage in glacial history (Table 3-1).

The tills were deposited as part of the Grand River Lobe (Figure 3-3), which advanced southward form

the Lake Erie basin. These deposits generally overlie bedrock and extend upward to near ground surface

where they are covered with a veneer of topsoil. A composite cross section of Ashtabula County is -
presented in Figure 34 (Dames & Moore 1985).

The regional water table occurs at depths ranging from 2 to 10 feet and is generally found in the low
permeability lacustrine and glacial 'ill deposits of the Lake Plain Belt. This shallow water table is a result

of the impervious nature of both the soils and underlying shale bedrock. Regionally, the groundwater
~

flow direction is expected to be northward toward Lake Erie. Locally Cow is generally.toward rivers

and tributaries (Eckenfelder 1989b).

The clay till present in the Lake Plain is generally a poor source of water, as is the underlying shale

bedrock. Water in the shale bedrock carries elevated levels of dissolved solids (Eckenfelder 1989b). Salt

water may be encountered as shallow as 50 ft into the shale bedrock. With the exception of beach ridge

areas, wells in the Lake Plain generally yield less than 3 gallons per minute, and the area is rated poor (
for developing even minimal domestic supplies. Except for the City of Orwell in the southwestern.

portion of the county (approximately 15 miles away), all of the municipalities in Ashtabula County use

Lake Erie or river impoundments (reservoirs) as public water supply sources -'(Eckenfelder 1989b).

Ashtabula receives its water from Lake Erie via the Ohio American Water Co., Ashtabula District (RMI

1992a).
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Table 3-1 - Glacial Deposits in Ashtabula County

Po

D'
(o i d) (usex dized) Texture#

u.i m

Ashtabula Till Brown Gray Silty, clayey, many siltstone
.5 and shale fragments
] Hiram Till Dark brown Gray Clayey, few pebbles

g } Lavery Till Brown Gray Silty, claycy, moderate number
.s y of pebblesj Kent Till Yellow brown Gray Sandy, coarse
M
y

Palcoso!
E
u

5l .g .g
( E: g Titusville Till Olive brown Gray Sandy, stony, very hard

<

M
s@
2's** <g Keefus Till Red to red brown Red to Silty, very hard,

]3 brownish red

.S

{g| Unnamed till(s) ? Gray In deep subsurface in
E8 Ausdnburg: rare elsewhere

Source: White and Totten,1979.
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3.4.2 Site-Soecific Geol'ogy

From the installation of monitoring wells and soil borings, it has been observed that approximately 30

feet of glacial till overlies the Chagrin Shale Bedrock in the plant area. Ilydrogeologic Section A-A'

indicates that the till thins abruptly along the escarpment that lies 100 to 300 feet north of the plant .

boundary (Figure 3-5). The till is approximately 10 feet thick from the escarpment to Fields Brook
(Eckenfelder 1989a).

Near the plant, the upper 6 to 8 feet of the till are composed of a mottled orange-gray silt with clay and

some fractured or broken shale fragments. Also in the vicinity of the plant, large vertical'and minor
'

horizontal fractures have been observed at depths of 9 to 12 feet. These fractures are typically oxidized,

occasionally wet, and most likely result from weathering of the till. Beneath the clay-like silt near the

plant, at ground surface south .of the plant, and in the Fields Brook floodplain, the till is composed of a

dark gray, very dry to moist, plastic clay with varying amounts of sitt and reworked shale, Rounded-

pebbles of quartz become more prevalent in the lower portion of the till (Eckenfelder 1989a).

The glacial till also contains isolated sandy zones. In borings near the former evaporation pond, a

localized sand lens was encountered at a depth of 6 to 7 feet. A similar sandy zone appears 50 feet north -

of the evaporation pond at 12 feet below the surface. In the pond area north of the escarpment, another

thin sand layer occurs at 3 to 5 feet below the surface (Eckenfelder 1989a).

Soil boring records indicate that the zone consists of friable shale and displays relict bedding planes. The.

till/ bedrock interface occurs at approximately 25 feet below the ground surface. North of the escarpment,

this interface lies at approximately 5 feet below the surface (Eckenfelder 1989a).

The beJrock consists of a dark gray, platy, dry shale. Depth to bedrock is approximately 30 feet on the

south side of the escarpment and averages 10 feet on the north side of the escarpment (Eckenfelder

1989a).

Soil boring logs for the 38 monitoring wells and 6 soil test borings can be found in the Supplemental
Hydrogeologic Assessment (Eckenfelder 1989a).

Information about subsurface conditions beneath the main plant buildings is described in a foundation

. investigation report prepared by Dames & Moore (Dames & Moore 1957). The subsurface soil .

conditions were investigated by drilling six exploration borings to depths ranging from 13.5 to 27.5 feet
-

below the then existing ground surface elevations (approximately 634 to 636 feet mean sea levei [MSLj).

The main plant building was subsequently built at the locations investigated by five of the bormgs. The

sixth boring was drilled at the location near where the guard house building now stands.
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. The test borings revealed that the site was blanketed by a dark brown silty loam topsoil containing roots.

The topsoil varied in thickness from 6 to 18 inches and was soft and compressible. The topsoil was
j underlain by a stratum of moderately firm mottled brown and gray silty clay loam which extended to a

depth of approximately 7 feet below the then existing ground surface. The upper 6 to 8 inches of this

. stratum was soft due to the in61tration of surface water and the stratum was interspersed with lenses and

pockets of silt. The mottled brown and gray silly clay loam is underlain by firm bluish gray. clay'

containing gravel (Dames & Moore 1957). The descriptions of subsurface conditions and boring logs
,

found in the 1957 Dames & Moore report are, in general, consistent with the conditions encountered

during subsurface investigations of the CAMU.

In September 1988, geotechnical tests were conducted on eight soil samples from well borings 402 and

403. These tests included grain size analyses, natural moisture content, unit weight. Atterberg limits,

and specific gravity (Eckenfelder 1989b). Table 3-2 summarizes these results. Grain size analysis curves

for these samples can be found in the RFIES (Eckenfelder 1989b). Limited geotechnical laboratory test

results for soils samples taken during the subsurface exploration can be found in the 1957 Dames &

Moore Report. These results include direct shear, unconGned compressive strength and moisture content

data.

,

3.5 Demography and Land Use
,

The area immediately adjacent to the site is sparsely populated, with only one permanent. residence

contiguous to the property. This iesidence is approximately 0.25 miles to the east of the main
manufacturing building. Approximately 0.25 miles west of the facility, across Ctate Route 11, are more

'

homes and an area containing a retirement condominium, church, and an elementary school. In an are

from the northwest to the south of the facility, beginning at a distance of approximately 0.5 miles, are ;

more heavily populated residential areas. The population of the City of Ashtabula is approximately
,

21,630 people (1990 Census).

i
'j

1

,

|
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Table 3-2 - RMI Soils - Physical Characteristics Data

Well SamP e Percentage Natural Atterberg Limitsl
USCS Spee, icdBoring Depth Boring Log Description "''

Symbol Gravel Sand Silt / Clay Content (%)
Liquid Plastic Plasticity '.GrasityNo. (feet) ..
L. it Limit Index #un

402 2-4 hiottled orange-brown clay, CL 0 7 93 16.5 36 52 16 - 2.66
some to little si!t, little sand,
slightly moist

402 8-10 Dark brown clay, some silt. CL 4 18 78 14.6 33 47 14 2.71

trace sand (6 inches)

402 14-16 Stiff gray-orange clay, ven CL 2 19 79 13.8 26 35 9 2.75
moist, fragments of
weathered shale

402 26-28 Afedium gray clay, CL 2 22 76 11.5 29 40 11 2.79
increasing shale fragments,
ven dry, platey 6tructure

403 2-4 hionled orange brown-gray CL 1 9 90 18.7 47 70 23 2.74
silt and clay, trace sand..
slightly moist

*

403 6-8 Orange-brown clay, some CL 2 14 84 19.8 35 51 16 2.71

silt, trace sand, moist

403 12-14 Gray clay, some to litta, silt, C' 4 16 80 12.0 29 40 11 2.75

-Nale fragments and pebbles

403 20-22 Dark gray clay,little sitt CL 2 24 74 11.3 27 37 10 2.76

with fragments of weathered
shale and rounded pebbles

Notes:

1. Data Sources:
(1) RFI Equivalency Doewnentfor the R3tl Entrushm Pl.-mt -
(2) Supplemental thdrogeologic Assessment. RSII Entrusion Pitmr
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3.6- Hydrogeology

Thirty-eight monitoring wells have been installed at the' RMI site (Figure 2-2). Monitoring well
construction ~ data for each well are presented in Table 3-3. From these' wells, groundwater has been

observed to occur within three zones beneath the RMI site:

1) An unconfined water table zone within the glacial till unit which lies above the escarpment and

occurs only on the southern half of the site

2) A partially confined water bearing zone within the low to moderate conductive materials '

represented by the till/ bedrock interface

3) A confined water bearing zone within the low hydraulic conductivity shale

Figure 3-6 shows the typical water table surface within the glacial till unit. Figure 3-7 shows the typical !
piezometric contours for the till/ bedrock interface. Slug tests have been performed on 18 monitoring

wells. Data summaries from these tests are found in the Supplemental Hydrologic Assessment

(Eckenfelder 1989a). Hydraulic conductivity values calculated from these tests are presented in Table

3-4. Typical water level data for all monitoring wells is in Table 3-5.
>

3.6.1 Glacial Till Zone

An unconfined water table zone occurs in the glacial till, which is aresent only in the topographically -

higher areas of the site, south of the escarpment. This unconfined zone receives recharge predominantly

through direct infiltration of precipitation. The surface of the glacial till water table zone occurs at a

shallow depth, ranging from approximately 2.5 feet at MW 101 to 15 feet at MW 312, and immediately
'

below the ground surface along the north facing escarpment where it crops out. Flow within the unit is'

generally toward Fields Brook. Flow in the glacial till water bearing zone is cut off at the escarpment

north of the plant (Eckenfelder 1989b).

The geometric mean hydraulic conductivity is estimated to be 1.9 x 10* centimeters per second (cm/sec)

!
from slug tests conducted in applicable wells (Table 3-4). The average hydraulic gradient is 0.01 south

,

of the former evaporation pond and 0.10 north of the impoundment to the escarpment. With an assumed

effective porosity of 0.3, horizonal flow rates are estimated at 0.07 feet per year south of the evaporation
'

pond and 0.7 feet per year north of the pond to the escarpment (Eckenfelder 1989b).

|
,

1
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Table 3-3 - Monitoring Well Construction Data at the RMI Extrusion Plant. Ashtabula Ohio

Ground Elevation Total Well Screened Interval Gmlogie Unit of -Well Number
(ft ms!) Depth (ft) (ft) Screened Interval ;

100 636.3 14.5 4.5-14.5 - Till
101 636.9 15.0 5-15 Till
103 635.8 14.0 4-14 Till
104 634.0 14.8 4.8-14.8- Till
105 63I.9 16.0 6-16 Till
106 635.2 15.0 5-15 Till q
200 634.1 43.0 33-43 Shale
201 6I l .5 15.0 5-15 Till/ Shale

-202 611.3 15.0 5-15- Till/ Shale
203 611.8 15.0 5-15 Till/ Shale
204 615.5 15.0 5-15 Till/ Shale
205 681.8 15.0 '5-15 Till/ Shale
206 612.2 15.0 5-15 Till/ Shale
2')7 633.3 26.0 4.3-26 Till |

208" 631.8 25.0 3.9-25 Till
209' 631.0 25.0 3.3-25 Till

-

210' 630.4 26.0 3.6-26 Till
300 634.0 33.5 28.5-33.5 Till/ Shale
301 612.2 15.0 5-15 Till/ Shale
302 633.6 31.5 26.5 31.5 Till/ Shale <

303 631.0 31.5 26.5-31.5 Till/ Shale_

304 631.6 31.5 26.5-31.5 Till/ Shale
305 630.3 29.5 24.5-29.5 Till/ Shale
306 631.2 24.5 19.5-24.5 Till
307 631.2 17.0 12-17 Till
308 634.6 22.0 7-17 Till
309 634.3 32.0 27-32 Till/ Shale
310 635.6 33.5 28.5-33.5 Till' Shale
311 636.4 34.0 29 34 Till/ Shale
312 631.9 16.5 11.5 16.5 Till
313 631.9 24.0 19-24 Till
314 630.2 22.0 17-22 Till
315 630.0 14.5 9.5-14.5 Till
401 636.5 32.0 27-32 Till/Shaic
402 636.4 54.0 49-54 Shale
403 629.0 27.5 22.5-27.5 Tdl/ Shale
404 611.4 35.0 30-35 Shale
405 611.2 35.0 30-35 Shule -

* Wells have been abandoned.

All elevatmns expremed in feet above MSL

Adapted from: ECKENFELDER INC.,1989. Supplemental Hydrogeologic Asso ssment. RMI Entrusion Phmt.
Ashtabula, Ohio.
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Table 3-4 - Slug Conductivity Test Results. RMI Extrusion Plant, Ashtabula. Ohio

llydraulic ConductivityWell Number Geologic Unit
(cm/sec) ' ,

100 Till 2.4 x 10* '

101 Till 4.9 x 10'

103 Till 7.5 x 10 '

104 Till 1.1 x 104

105 Till 4.2 x 10''

106 Till . 3.0 x 10$

306 Till 5.1 x 10''
'

307 Till 5.8 x 10' .

314 Till 2.4 x la'

315 Till 6.2 x 10'

Till Geometric Mean 1,9 x 10 *

205 Till/ Shale 7.7 x 104 .

301 Till/ Shale 1.1 x 104

303 Till/ Shale
'

4.7 x 10''

304 ' Till/ Shale 1.4 x 10''
.

305 Till/ Shale 9.2 x 10*

401 Till/ Shale 4.9 x 10' _;

403 Till/ Shale 4.6 x 10* '

Till/ Shale Geometric Mean 3.8 x 10'

402 Shale 2.4 x 10-' 1

t

Reference: Eckenfelder Inc.,1989. Supplemental Hydrogeologic Assessment, RMI Eurusion Plant,
Ashtabula, Ohio, May 1989.
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Table 3-5 - Water Level Data 1986-1988 RMI Extrusion Plant, Ashtabula, Ohio (Page 1 of 2)

Elesation Groundwater ElevationWell Geologic
Depth

Number Unit Reference Ground 06-Jun-86 04-Aug47 09-Nov47 17-Nov47 .16-Nov-88

100 43.0 Till 639.06 - 635.98 635.0 635.5 634.5 635.5

101 15.0 Till 639.24 - 636.78 636.1 636.6 635.5 636.6

103 14.0 Tdi 639.18 - 635.43 635.2 NA 634.7 635.3

104 14.8 Tal 636.49 - 633.86 630.8 634.0 633.5 633.5

105 16.0 Till 635.97 631.9 631.64 630.9 NA 631.5 631.6

106 15.0 Tal 637.69 - 632.69 631.4 NA 631.1 632.6

200 43.0 Shale 635.77 634.1 616.77 624.4 628.3 NA 626.1

201 15.0 Till/ Shale 613.53 611.5 609.82 609.5 NA 610.3 610.0

202 15.0 Td1/ Shale 613.37 611.3 609.29 610.2 NA 609.8 NA

203 15.0 Td1/ Shale 613.40 611.8 610.98 610.6 NA 610.8 610.9

204 15.0 Till/ Shale 617.73 615.5 611.98 609.8 NA 612.0 610.4

205 15.0 Till/ Shale 614.08 611.8 611.33 610.7 NA 611.3 611.3
*

206 15.0 Tdl/ Shale 614.13 612.2 611.88 611.1 611.6 611.5 NA

207 26.0 Tdi 634.94 633.3 632.86 625.8 NA' 632.3 632.3

208 25.0 Tal 634.05 631.8 630.72 624.9 NA NA NA

209 25.5 Till 633.14 ' 631.0 628.89 627.5 NA NA NA

210 26.0 Tal 633.30 630.4 628.09 626.8 NA 633.0 Na

300 33.5 Tdl/ Shale 636.33 634.0 NA 628.2 632.7 631.5- - 631.3

301 15.0 Till/ Shale 615.15 612.2 NA 610.7 611.5 611.3 611.4

302 32.0 Tdl/ Shale 636.68 633.6 NA 607.5 NA 622.9 605.7

303 31.5 Till/ Shale 633.93 631.0 NA 623.2 624.5 NA 622.8

304 31.5 Td!! Shale 634.66 631.6 NA 625.3 627.3 626.7 623.8 -

305 29.5 TiH/ Shale 633.16 630.3 NA 626.0 627.9 627.9 626.6

306' 24.5 Tdi 634.09 631.2 NA NA 624.1 NA 625.6

ASSCP3ECT) RVO 3-18. - 'Rev. No : 0'
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Table 3-5 - Water Level Data 1986-1988 RMI Extrusion Plant, Ashtabula, Ohio (Page 2 of 2)

Elevation Groundwater Elevationweig geogogg
Depth

Number Unit Reference Ground 06-Jun-86 04-Aug-87 09-Nov-87 17-Nov-87 16-Nov-88

1307 17.0 Tdi 634.07 631.2 NA NA 630.6 NA 625.3

308 22.0 Till 633.95 634.6 NA NA 634.0 633.4 NA

309 32.0 Till/ Shale 634.02 634.3 NA NA 634.0 NA ~ NA

310 33.5 Till/ Shale 635.94 635.6 NA NA NA 631.9 - NA

311 32.5 Till/ Shale 636.10 636.4 NA NA NA 633.6 NA

312 16.5 Till 634.78 631.9 NA -NA 628.6 NA 616.8

313 21.5 Till 635.01 631.9 NA NA 621.7 NA- 6I 8.4

314 22.0 Till 633.21 630.2 NA NA 627.6 NA 625.2

315 14.5 Tdl 633.31 630.0 NA NA 626.9 NA 625.I

40! 32.0 Till/Shate 638.89 636.5 NA NA NA NA 635.1

402 54.0 Shale 638.19 636.4 NA NA NA NA 583.12

403 27.5 Till/ Shale 631.18 629.0 NA NA NA NA NA-
404 35.0 Shale 613.60 611.4 NA NA NA NA < 578 (Dry)

405 35.0 Shale 613.63 611.2 NA NA NA NA < 578 (Dry)

NA = Not Applicable

All elevations expressed in feet above MSL.

Source: Suppiern:ntal Hydrogeologic Assessment. R311 Extrusion Plant. Ashtabs.fa. Ohio

A15CP4ECT3 RVO 3-19 Rev. No.: 0
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3.6.2 Till/ Bedrock Interface Zone

Groundwater occurs under partially confined conditions in the laterally continuous ' zone represented by

the till/hedrock interface. The potentiometric surface within this zone has been defined from monitoring

wells screened at the till/ bedrock interface. Horizontal Cow within this zone moves from topographically
high areas in the south toward Fields Brook to the north.

The till/ bedrock interface zone is confined by the glacial'till in the area south of the escarpment.
However, this zone occurs under unconfined water table conditions from the escarpment northward to

Fields Brook. The configuration of the piezometric surface reDects the vertical head differences between

the glacial till and till/ bedrock zones, particularly in the area of the escarpment. This'relatively high head

condition may be attributable to direct recharge to this zone in an area south of the plant (Eckenfelder

1989b).

The geometric mean hydraulic conductivity is estimated to be 3.8 x 10* cm/sec (Table 3-4). The average

hydraulic gradient is 0.007 south of the former evaporation pond. 0.1 north of the impoundment to the

escarpment, and 0.01 in the Fields Brook Goodplain. With an assumed effective porosity of 0.1

horizontal flow rates are estimated to be 0.3 feet per year south of the evaporation pond. 3.9 feet per year

north of the pond to the escarpment and 0.4 feet per year in the Fields Brook Goodplain (Eckenfelder
'

1989b). ;
,

3.6.3 Bedrock Zone |

Groundwater occurs under fully confined conditions in the deeper shale bedrock water bearing zone. The

potentiometric surface within this zone has been partially de0ned by using water level measurements from ;

monitoring wells screened within the shale. Using a hydraulic conductivity value of 2.4 x' 10~' cm/sec

(MW 402), an average hydraulic gradient of 0.01 and a porosity of 0.1 yields a horizontal Dow rate of

0.025 feet per year. Horizontal flow of groundwater in the shale is northward toward Lake Erie.

(Eckenfelder 1989b).

AnsCMsECT3.RVo 3-20 Rev. m.: o
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SECTION 4

PRELIMINARY. EVALUATION OF CONTAMINATION

The Site Scoping Report (SR) (PARSONS 1993a) was prepared to support development the RMI. site

characterization plans.- The SR provides a summary of existing RMI site physical and contamination data .

and contains results of direct measurements and samples obtained from various site locations. The SR'

was prepared to meet the requirements for a site scoping report described in draft Manualfor Coriducting '

Radiological Surveys in Support of License Termination, NUREGICR-5849 (NRC |992b) and provided

the technical basis for the SCP.

The SR summarized both radiological and RCRA hazardous contaminant data. Preliminary radiation

surveys of site buildings conducted in 1991 and a site scoping radiation of grounds' Areas A through F:

conducted during the period June to December 1992 provided the basis for dividing the site buildings and -

grounds into affected and unaffected areas per NUREG/CR-5849 guidance. Data collected during the -

studies of the CAMU, analytical testing of site soil pile samples, and process knowledge provided the -

basis for identifying site media and areas known or suspected to contain RCRA hazardous contamination.

The following subsections summarize information contained in the SR. The information is intended to

provide a link between the SR and the technical basis for groundwater, soils, and buildings-
characterization approaches described in Sections 7 through 9.

4.1 Identification of Contaminants

The SR identifies radiological and RCRA hazardous contaminants known or suspected to be present in

the various media at the RMI site. Table 4-1 lists known and potential contaminants at the RMI site.

d
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Table 4-1 - RMI Site Known and Potential Contaminants of Interest

Known Potential'

RADIONUCLIDES

Uranium-234 ;

Uranium-235

Uranium-238

Technetium-99

Thorium-231

Thorium-234 Thorium-232
Plutonium 2

Neptunium-2372

INORGANICS '

Lead Arsenic -

Barium -i

ORGANICS

Trichloroethylene Methylene chloride

Perchloroethylene . )
> -

' Potential contaminant identified on the basis of limited information concerning operations

2
Trace quantities were found in the drummed sediment / soil mixtures excavated during -

cleanup of the former evaporation pond. These elements were introduced at the facility as

a contaminant in reprocessed uranium.

*
Other organic compounds may potentially be present as a result of historical application of

hydraulic press waste oils to the main plant fenceline as a weed suppressant and to the

gravel fire road as a dust suppressant. '

Table 4-2 provides summary of these contaminants by media (groundwater, soils, buildings / equipment).

Locations and concentrations of the known contaminated media are described in Subsection 4.3.

A:\SCP.SliCT4 RVO 42 Rev. No.: 0'



Table 4-2 - RMI Site Contaminated Media

.

Media Known or Potential Contaminant

Radiological RCRA Hazardous

Groundwater Uranium-234 Trichloroethylene

Uranium-235

Uranium-238

Technetium-99

Thorium-231

Thoriurn-232

Thorium-234

Soils Uranium-234 Trichloroethylene '

Uranium-235 Barium

Uranium-238 Lead

Technetium-99 Arsenic .

Thorium-232

Plutonium

Buildings / Equipment Uranium-234 Trichloroethylene ->

Uranium-235 Ilarium

Uranium-238 Lead

Taorium Methylene Chloride

Technetium-99 l'erchloroethylene

Plutonium i

'

m

4.2 Froposed Clean-Up Levels

Table 4-3 contains a summary of the proposed clean-up levels for the relevant site media and primary

radiological contaminants of interest. These levels have been demonstrated to be protective of human .

health and the environment are consistent with currer.t NRC guidance. The US EPA has granted approval

of the proposed clean-up levels for the CAMU (Subsection 2.1.2.3) (DOE 1993).

AdSchsECT4 RVO 4-3 Rev. No2 0-
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Table 4-3 Summary of Proposed RMI Clean-Up Levels

Radiological

Uranium' - Technetium-99

Soil 30 pCi/g" N/A*

Groundwater 20 g/t' 900 pCi/(''
2to 21,000 dpm/100 cm 1,000 dpm/100 cm 'd

Buildings 5,000 dpml00 cm'* 5,000 dpml00 cm"

15,000 dpm/cm 'd 15,000 dpm/cm '''2 2

Notes:

"The current NRC guidelines (46 FR 52601, October 23,1981) for clean-up levels of uranium in soils are
35 pCi/g for depleted levels of uranium,30 pCi/g for enriched levels of uranium, and 10 pCi/g for natural
abundance when all daughters are present and in equilibrium levels of uranium. A clean-up level for
enriched uranium (i.e.,30 pCi/g) is proposed for the RMI Plant site, and is considered conservative since
the majority of the uranium processed at the RMI Plant was depleted uranium.

*Eckenfelder 1991 and 1992 have previously demonstrated that the maximum existing Tc-99 concentrations
is soil do not represent an unacceptable health risk to the public and a clean-up level is, therefore. not
applicable for this radioisotope. Additional risk-based pathway studies would, however, be performed to
verify that following release of the site for unrestricted use, the Tc-99 concentrations in soil would result in
an acceptable long-term public health risk.

' Proposed maximum contaminant levels (MCLs) for uranium (56 FR 33050. July 18,1991). The.M cLs
established in 40 CFR 141 for radionuclides in drinking water represent a concentration that shall not
produce an annual dose equivalent greater than 4 mrem /yr.

d
Regulatory guideline / criteria for free release as per NRC 1982: NRC Regulatory Guide 1.86; 46 FR

52601, October 23,1981; and DOE Order 5400.5.

2*l,000 dpm/100 cm is the unrestricted release level for removable alpha (natural uranium, U-235 and U-
238, and associated decay products), ne unrestricted release level for beta / gamma radiation (e.g., Tc-99)
is also 1,000 dpm/100 cm ,2

'5,000 dpm/100 cm is the unrestricted release level (average value) for the sum of removable and fixed2

alpha (i.e., uranium). The unrestricted release level (average) for the sum or removable and fixed
beta / gamma radiation (e.g., Tc-99) is also 5,000 dpm/100 cm .2

2815,000 gpm/100 cm is the unrestricted release level (maximum value) for the sum of removable and fixed
alpha (i.e., uranium). The unrestricted release level (maximum) for the sum of the removable and fixed
beta / gamma radiation (e.g., Tc-99) is also 15.000 dpm/100 cm ,2

l
!

|.
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4.3 Contaminant Nature and Extent
>

This subsection summarizes a preliminary estuaation of the level, nature, and extent of radiological and

RCRA hazardous contamination in groundwater, soils and buildings at the RMI site.

4.3.1 Groundwater

Badiolonical

Previous sampling and analysis efforts at the RMI site have identified the following radioactive

constituents of interest in groundwater at the site: uranium and Tc-99. Ilased on process knowledge for

the extrusion operations as described in Subsection 2.1.2.2, thorium-232 isotopes could potentially be

a contaminant of groundwater at the site.

Groundwater investigations have been conducted and are documented in several reports. RMI has

completed environmental reports for investigations conducted under RCRA. Initial investigations were

conducted by Dames and Moore (1985,1986, and 1987). More detailed studies were performed by
AWARE, Inc. (1988) and Eckenfelder (1989a and b). Since 1985. radiological groundwater

contamination areas which have exceeded radiological clean-up standards specified for the CAMU

(Subsection 2.1.2.3) have been identified in three locations at the RMI site. These locations include:
-

1) The CAMU area which includes the former evaporation pond, the associated groundwater plume,

and the seepage pond (Areas B and C)

2) The northeast corner of the plant property (near monitoring well 103) (Area 11)

3) The new office complex area (near monitoring well 101)(Area B).

These three locales are indicated as radiologically contaminated from isoconcentration maps (Figures 4-1 - ,,

through 4-4) and groundwater monitoring data (Eckenfelder 1992). The majority of groundwater

contamination has been found in the vicinity of the scepage pond and the former evaporation pond.

Groundwater contamination has been detected only in the glacial till and the till shale interface zones.:

|
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RCRA H;izardous

Previous sampling and analysis efforts at the RMI site have identified TCE as a RCRA hazardous
constituent of coricern in groundwater at the site.

.

As a result of their studies of analytical groundwater data from the monitoring well network established

for the CAMU, Eckenfelder, Inc., established TCE as the only RCR A hazardous contaminant of concern -

for groundwater (and seep water) in the CAMU. Cleanup of the TCE contaminated groundwater in the
,

CAMU is being managed by the CMS (Eckenfelder 1992).

Groundwater contamination has been detected only in the glacial till and the till shale interface zones.

During the groundwater investigation activities associated with the CAMU the wells were selectively
sampled. The periodicity of sampling was dictated primarily by the requirements of the CAMU

groundwater investigation. Following the CAMU groundwater investigation, wells were selectively
sampled quarterly, then semi-annually for the following nonradiological parameters: VOCs, pH, specific -

conductance, TOC, TOX. Tabular summaries of non radiological groundwater analytical data for the

CAMU investigation period of July 1985 through January 1989 are found in the SupplementalHydrolog/c

Assessment (Eckenfelder 1989a). The investigation activities were performed for six parameters and are
listed below:

1) Trichloroethylene: The period reported is from July 1985 through January 1989.

2) Major lons: The period reported is from July 1985 through January 1989. The analytes include

calcium, magnesium, sodium, potassium, bicarbonate, cartonate, sulfate, and chloride.

3) Metals: The period reported is August and September.1988. The metals include silver,

aluminum, arsenic, barium, beryllium, cadmium, cobalt, - chromium, copper, mercury,
manganese, nickel, lead, antimony, selenium, thallium, vanadium, and zinc. Cyanide was tested

for in addition to the metals. From July 1985 through January 1989 samples were analyzed for ;

both total and soluble iron. Samples from only 3 wells (MWs 104,206, and 300) were analyzed

for metals. MW 300 was sampled and analyzed for nickel and selenium only.

4) Organic Parameters: The period reported is March 1988 to January 1989
.

I
5) Miscellaneous Parameters: The period reported is July 1985 through January 1989. The '

parameters are pH, specific conductance, total dissolved solids, nitr9te, fluoride, and ammonia. i

6) TOX\ TOC: The period reported is covered July 1985 through' January 1989. 1

The CMS (Eckenfelder 1992) summarizes additional VOC data through December 1991. 1
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Figures 4-5 and 4-6 show isoconcentration contours for the TCE (Eckenfelder 1992).

TCE Contamination of the Glacial Till Zone exists only on the south side of the escarpment in the CAMU

- located in Areas B and C. Persistently elevated levels of TCE have been found beneath and downgradient

of the former evaporation pond (Appendix C). Contamination of the Till/ Shale Interface Zone occurs .

in the CAMU area. TCE contamination of this zone has been found in the vicinity of the former .
evaporation pond, beneath the seepage pond, and adjacent to Fields Brook. The TCE contamination seen

in MWs 201,202, and 203 is attributed to sources other than the RMI Extrusion Plant (Eckenfelder
,

1989b). The specified clean-up level for TCE is exceeded only in the former evaporation pond area.
TCE has not been detected above background levels in the Bedrock Zone. ;

4.3.2 Soils

Radiolocical

Scoping information regarding the nature and extent of radiological contamination in RMI site soils came -

primarily from the following sources:
:

1) Radiological laboratory analysis of shallow surface soil samples collected annually ,

2) Radiological laboratory analysis of soil samples collected from a previously remediated I-acre-
parcel of land in Area B (referred to as the " Front Yard")

3) Radiological laboratory analysis of soil samples collected during soil boring at the former
evaporation pond site

4) A scoping radiation survey of grounds Areas A though F

Information and data from these sources are presented in the SR and summarized below.

1) Annual Surface Soil Samples

As part of the data collection effort needed to prepare the RMI Annual Site Environmental

Report, "on-site" (plant area and RMI property located immediately east of the plant area) and -

"off-site" (SCM Chemicals, Inc. property to the north of the plant area and areas adjacent to the
|

plant area) surface soil samples are collected once each year and analyzed for uranium. Figure '|
4-7 shows the eleven "on-site" (X-1 through X-11) and 10 " adjacent, off-site" (S-45 through S- 1

54) annual surface soil sample locations. Table 44 summarizes the total uranium concentration

of the soil samples collected at these locations from 1986 to 1991. The soil samples were'
collected from the upper 6 inches of the soil horizon. )

|
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Table 4-4 - RMI Annual Soil Sample Data Summary, 1986-1991

Total Uranium (pCl/g)
Sa mple Year:

_ _ _

_ _ _ _Standarc
Locahon 1986 1987 1968 1989 1990, 1991 Maximum A vera ge_ Deviattor
S-45 656 167 .514 372 152 668 668 422 230
S-46 23 6 10 6 - 18.2 46 8 10 6 38.6 46.8 24.7 15.0
S-47 7.31 12.0 - 24.8 27.3 11.9 74 6 74 6 26.5 24.8
S-48 16.0 1.97 3.56 4.50 1.67 2.16 16.0 4.98 5 51
8-49 7.35 7.35 2.22 1.89 0.84 2.69 7.35 3.72 2.87
S-50 11.8 6.25 15.4 17.5 6.15 13 9 '17.5 11.8 4.75
6-51 13.3 16.4 24.5 17.4 10,7 321 321 67.2 124
S-52 343 1,40 325 233 71.8 144 343 166 138
S - 53 4.76 46.1 107 100 10.9 17.0 107 47.6 45 6
S - 54 4.00 4.08 11.6 9 38 3.15 6 83 11.6 6.51 3 40
X-1 NST NST 209 128 NST NST 209 168.5 57.3
X-2 NST I:ST 12.5 14 9 10.2 14.3 14 9 13.0 2.11
X-3 NST NST 84.0 166 37.1 71.3 186 94.6 64.1
X-4 NST NST 96.0 1580 46.4 59 6 1580 445.5 757
X-5 NST NST 191 192 42.6 141.9 192 141.9 70 2
X-6 NST NST 038 2600 272 713 2600 1131 1018
X-7 NST NST 1.21 523 22.7 121 523 187 243
X-8 NST NST NST NST NST 1.71 1.71 1.71 .NA
X-9 NST NST NST NST NST 3.97 3.97 3.97 NA
X-10 NST NST NST NST NST 5 65 5 65' 5.65 N
X-11 NST NST NST NST NST 6 76 6,76| 6.76 N A, ~

'

Summary - Total Uranium

All Sa m pms 1966-1991
No. of M a xim u m AveraDe Standard >

Data Deviation
Units: pC6/0 pCl/g pC1/0
S - s e ne s 60 668 80.1 154
X-series 30 2600 278 554

1991 Sa mples >

No. of M axim um Avera ge Standard
Data Deviation

Units: pCilg pCi/g JC3_
S - s e rie s 10 668 129 214
X-seres 10 713 114 217

Notes:

1. Soll samples collected from the upper 6 inches of the soil horizon

2. Data Sources:
1986-1989 data was obtained from 10/19/90 letter from RMI (E.P. Marsh) .

(D. Herman). The totat uransum concentrations lug /g) hsted in the letter
were converted to pCl/g (lug /g approx. equals 0,75 pct /g) This conversson
assumes that isotopic uranium is 0 89 w/o U-235

1990 data was obtained from the RMI Decomissioning Plan (Draft).

1991 Data was obtained from CEP Laboratory results (RMI-E SH.92-165. Dec.11,1992)
,

3. Concentrations listed as "less than" (<) In the RMt Decommisssioning Plan
(Draft) and CEP results are shown as ' equal to" values in this table. (1990
samples S-49 and S-54; 1991 samples X-8. X-9 and X-10.)

4. Concentrations of 1990 samples S-52 and X-2 are the average of two dupicate
sa m ples.

5. Concentrations of 1991 samples S-46. S-54, and X-4 are the average of two
dupilcate samples.

6. NST: No Sample Taken ' NA: Not Appik:aple

i
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Additional annual off-site surface samples were collected in concentric rings originating from the

center of the plant and extending outward 1.5 miles. The samples are collected from the upper

6 inches of the soil horizon and analyzed for uranium. Due to the south-southwest prevailing

wind direction, samples are collected on four different compass points on a north-northeast line

along the ring intersections. . Background soil samples are taken at points 3.25 miles south and -

3.5 mPes west of the site (RMI 1991a).
-r

(

Table 4-5 summarizes the total uranium concentration of the soil samples collected at these
locations from 1986 to 1991.

2) Front Yard Soil Samples

Extensive characterization of uranium in RMI soil occurred in 1990 for a 1-acre portion'of the -

site located immediately south of the RF-6 Butler Building referred to as the " Front Yard" (see

Figure ~4-8). This characterization was conducted in order to support excavation of contaminated

soil prior to the construction of a modular office and laboratory complex on the site. The-

analytical data indicated that uranium contamination in surface soil generally decreased as distance

from the facility buildings increased. Contamination levels also generally decreased with !

increasing soil depth.

Contamination levels in surface soil (1-6 inches in depth) ranged from 3 to 184 pCilg total
uranium. The highest subsurface (greater than 24 inch depth) soil contamination levels were

observed adjacent to the RF-6 Butler Building foundation. A total uranium concentration level .
.i

of 106 pCi/g was observed at a depth of 24.to 36 inches in this location (RMI 1991a).- A-

summary of these results is presented in a graphical form in Figure 4-9.

3) CAMU Soil Boring

in August 1988, during investigation of the former evaporation pond at RMI. several soil samples

were collected from the bore holes at depths ranging from 2 to 28 feet below ground surface.-

A total of 13 soil samples were collected and analyzed fo'r total uranium and Tc-99 (Eckenfelder -

1989b). Figure 4-10 shows the locations of these borings. Table 4-6 summarizes the results.

The maximum total uranium concentration in soil samples from 0-2 feet in depth'was 20.2 pCi/g ..

and 8.1 pCi/g for samples below 2 feet in depth. The maximum technetium concentration in soil.

samples from 0-2 feet in depth was 6.6 pCi/g and 8.3 pCi/g for samples below 2 feet in depth.
Additional deep soll sampling for radiological contamination in areas outside of the CAMU has

not been performed

A:\sCP\ SECT 4.RVO 4-16 Rev. No.: 0
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Table 4-5 - RMI Annual Concentric Ring Soil Sample Data, 1986-1991

Year: M a nim u m
1986 to 199I |

Distance
I

From Plant
Center (ml) 01 0 15 0.2 0. 5 1 1.25 1.5 3 25 3.5
Cornpa ss
D6rection Total Ura niu m (pCl/gL
N- 74.0 3.28 2.28 0 69
NNE 44.2 14.1 '3.00 1.57 1.15 1.13 ,
ENE 0.91 1.58 1.35
E 307 10.1
8 3.13 1.80 1.05 1.06 1.14 1.50
WSW 1.42 0.90 1.12
W 1 44 1.35 0 83
Maxim u m 307 14.1 10.1 1.57 1.58 0 69 1.35 1.58 0.83
All Dire etion s
Avera ge 101 5.16 4.21 1.24 1.17 0.69 1.19 1.58 0.83
A'? Directions

Year A vera ge
1926 to 1991

Distance
From Plant
Ce nter(ml ) 0.1 0.15 0.2 05 1 1.25 1.5 3.25 35
Compass
Direction Total uranium (pCl/g)
N 35.9 2.13 1.38 0.36
NNE 15.5 7.98 1.97 0.66 0.50 0.53
ENE 0.59 0.75 0 81

..

E 69 7 2.67
S- 2.13 1.08 0.58 0.54 0 45 0 58
WSW 0.62 0.55 0.77
W D 66 0.78 042
Maxim u m 69.7 7,98 2.67 0.66 0 75 0.36 0 81 0.55 0 42 i
All Dire etionc
Average 30.6 2.96 1.70 0.81 0.59 0.30 0 64 0.58 .0.42
All Dire ction s

N ote s:

1. Soll samp*as collected from the upper 6 inches of the soll horizon

2. Data Sources.

1985-1989 Cata was obtained from 10/19/90 letter from R MI (E.P. Marsh) to WE MCO
(D. Herman). The total vranium concentrations fug/g) listed in the
letter were converted to pCi/g { lug /g approx. equals 0 75 pCi/g).

1990 data was obtained from the Draft Decommissioning Plan for the RMI Extrusion
Pla nt. December 1991,

1991 data was obtained from from Controls for Environmental PoHution (CEP). Inc..
laboratory tesuits provided by letter R Mi-ESH 92- 165. December i t.1992.

3. Concentrations listed as Sess than* (c) for the 1990 and 1991 source data
are shown as 'equallo' values in this table.

4. Distance approximations used in this table:

Rui AnnualEnvironmental Approximate Distance
Monitoring Report Used in This 7sble
Dista nce (feet) (mile s)

502 0.1 . *
602 0.15

1106 0.2
,<

S. Concentrations of 1990 samples N-0.2 mL and N-1.25 miles are the average
of a sample andits duplicate sample.

-

6. Concentrations of 1991 samples NNE-0.1 ml., N-0.2 ml., NNE-0.5 mL. and WSW-1.5 mi
are the average of a sample and ils dupucate sample.

F#e: ARING91.WK3 9/29/93
;
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Figure 4-9 - Summary of RMI I:ront Yard Soil Samples

ToTar0Ta3uT(hcifg)_ifa_rdDepth No. of Stan
. fin,ches) Locations Maximum Average Deviation.
1-6 71 184.13 30.48 28.44
6-12 36 152.93 14.12 29.33
12-18 20 26.48 7.12 8.02
18-24 29 23.08 4.80 6.23
24 - 36 22 105.90 6.64 22.24

Average Uranium,mewsawaucunConcentration Vs. Depth
.

**'
..

. . . . . _

p.. -,

y .. r.-

1. - /.. --

v

,

5 .. -

..

* ' "
Average Ntat Uramum $Cug)

* * *

Maximum Uranium Concentration Vs. Depth
Tott!1LrpngmitG/d.

.j=a

g.. - A~/ . - _ _
.. , -

_
- - _ _ . . . . , . . .

N .. . - . . - . - .

w-.. . _ _ . . . . . . _ _ _.

.. :, _ _ _ . . ._. _ . . . . _ .

* *
M aximum Tot al urInium (r(Vg)

~ ''

Notes:

1. Data Sources:

(A) Figure entitled RM1 Company Extrusion Plant -Front Yard Soil Results
(RMI-ESH;91-165). The figure showed pre-excavation total uranium concentrations in
ug/g.The uranium concentrtions were converted to to pCi/g (1ug/g approx.
equals 0.75 pCl/g).

(B) Letters from RMI (C.A. Marchal) to Oak Ridge Associated Universities
(P. Cotton) dated 1/28/91 and 2/5/91. These letiers
described after excavation uranium sampling results and excavation depths
respectively. lsotopic U-234, U-235, and U-238 were summed to obtain
a total uranium value. Sample results for 5 decontaminated hot spots (1/28/91
letter) and localized areas requiring further excavation (identified as areas
A, B, and C in the 2/5/91 letter) were not includedin this table.

2. Any source data duplicate samples or pre and post excavation samples at
the same sample loction were averaged.

3. Any isotopic U-235 concentrations listed as 'less than* (<) in the 1/28/91
letter were consider as ' equal to' values when they were summed to
obtain total uranium values.

9/28/93 File:TO2FY.WK3
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Table 4-6 - RMI Radionuclide Data from Soil Borings near

the Former Evaporation Pond - August 1988

Sample Geiger Gross GrossSoil Boring Uranium Uranium Tc-99Depth Counter Alpha BetaSample No. (pg/g) (pCilg) (pCi/g)
(feet) (cpm) (pCilg) (pCilg)

,

i

SBl 1 0-2 240-360 20.0 13.5 17.I 6.II 25.8

SB1-5 8-10 160-180 4.1 2.8 3.2 1.32 6.1

|
SB2-1 0-2 200 6.3 4.2 5.4 6.62 43.0 ;

SB2-14 26-28 140 160 3.2 2.2 3.7 0.3 4.I'

SB3-1 0-2 100-120 8.9 6.0 7.6 1.52 18.6

SB3-7 12 14 100-120 12.0 8.1 7.6 0.59 6.2 -
!

584-1 0-2 160-180 13.7 9.2 11.7 3.24 14.3 I

SB4-7 12-14 140-160 2.07 1.4 2.6 8.3 4.9

SB5-1 0-2 180-200 0.9 0.6 4.1 0.74 .23.4

SB5-5 8-10 180-200 5.7 3.8 3.I <0.3 3.6
|

SB5-12 22-24 140-160 1.13 0.8 3.3 < 0.3 4.3

SB61 0-2 30.0 20.2 25.7 1.88 39.1

SB6-12 22-24 0.71 0.5 2.9 < 0.3 3.8

Maximum of samples from 0-2 feet 30.0 20.2 6.62
depth

Maximum of samples below 2 foot 12.0 8.1 8.3
depth

' Average of samples from 0-2 feet 13.3 9.0 3.4
depth

Average of samples below 2 foot depth 4.1 2.8 1.6
.-

Notes:
'

1. Data Source: RFI Equimlency Documentfor the RMI Extrusion Plant

2. When Tc-99 result was reported as.<0.3 pCi/g,0.3 was used in averaging.

A:\SCP\ SECT 4.RVO 4-2() Rev. No.: O
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4) Site Scoping Radiation Survey

RMI conducted a scoping radiation survey of site grounds during the period June to December

1992. The areas surveyed were the grounds of Areas A through F. Radiation detection '
instruments equipped with Geiger-Mueller (G-M) detectors were used to perform a walkover

survey of the site grounds. The purpose of the survey was to provide data to evaluate the extent

and stratification of radiological contamination in support of the design of sampling and analysis

plans for the radiological characterization of site surface soils. The sections below provide a
description of the survey and a summary of the results.

Radiation Survey Procedure

The procedure used to conduct the radiation survey was RMI-L-149.2 Scoping Procedurefor

Surface Soils Characterization Project (RMI 1992c). The procedure was prepared by RMI and

considered the general guidance for performing preliminary (scoping) radiation surveys contained

in NUREGICR-2082, Monitoring for Compliance with Decommissioning Termination Survey

Criteria (NRC 1981) and NUREGICR-5849, Manualfor Conducting Radiological Surwys in
Support ofLicense Termination (NRC I992).

The survey was performed over the 10 meter by 10 meter site grid. A laser transit was used to -

establish the grid. Stakes were placed at each grid intersection. Grid point coordinates were

identified on each stake. Prior to conducting surveys of the gridded areas, an RMI supervisor
inspected the grid markers for correct identification.

Daily, prior to conducting surveys, the technician performing the survey conducted an instrum;:nt

performance evaluation, and determined F 2kground and uranium and Tc-99 check source values -

for the survey instrument. The readings for the background and source checks.were taken in sets .

of 20 one-minute readings with the instrument set at scaler / integration mode, if all of the
readings fell within i2 standard deviations from the mean values which were established for each :

instrument, the check was considered satisfactory. Tc-99 check source value were also .

determined periodically during the performance of the survey.

To perform the survey, the technician stood at a grid intersection and slowly swept the G-M
detector as close as possible to the soil surface, but not greater than 5 cm above the surface. The -

maximum obtainable reading (counts per minute [ cpm), uncorrected for background) from the

detector at the corresponding grid intersection point was recorded on a field data sheet. The

technician then walked a straight line towards the next grid intersection point while sweeping the

detector perpendicular to the direction of travel. The maximum reading detected between the data

points was recorded on the field data sheet. This process was repeated at each grid intersection

and along each grid line (north-south and east-west).

A:\sCP\ SECT 4.Rv0 4-22 ' Rev. No. : 0
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Following review of the field data sheets by the supervisors, the counts per minute readings were

placed on maps. The maps showed the epm, uncorrected for background (RMI drawings DD

1758, DD 1761 through DD 1765). The maps were then checked by an RMI supervisor.

Backcround Area Survev

RMI performed radiation measurements at Lake Shore Park, Ashtabula, County (see Figure 2-1) -

between June and October 1992. The measurements were performed with eight of the G-M

instruments and associated detectors used during the walkover survey of the site. The reading

were taken in sets of 20 one minute readings with the instruments set at scaler / integration mode.

If all of the readings fell within i2 standard deviations of the mean of 20 readings), the

|- background set was considered satisfactory. There were 300 measurements taken over 15
| separate sets (20 each time) involving eight instruments.
.

Table 4-7 summarizes the results of the background surveys performed at Lake Shore Park,
Ashtabula County, Ohio.

1

The interval within which the true radiation epm population mean lies with a 99 percent degree

of confidence was calculated using the interval estimation techniques found in Probability and

Statistics for Engineers (Miller and Freund 1973). .These calculations' assume a normal

distribution of the populations, and that the sample population's variance is approximately equal

to the true population's variance. From the calculations for the 300 readings taken at Lake Shore
.

Park, it is estimated (with 99 percent confidence) that the true population mean of the epm
radiation readings lies between 55.9 and 58.9 cpm.

The 300 individual radiation readings taken at Lake Shore Park ranged from a minimum of 33

cpm to a maximum ef 92 cpm. For a normal distribution approximately 95 percent of the events

fall within 2 standard deviations from the mean. This characteristic of a normal distribution was

used to estimate the range of individual epm reading that would be representative of the radiation

(background) levels in soils at Lake Shore Park. This es*imation assumes a normal distribution

of the populations, and that the sample population's variance is approximately equal to the true

populations variance. Two sample standard deviations (il9.8 cpm) were applied to sample
| population mean (57.4 cpm) to arrive at a 95 percent confidence interval of 37.6 to 77.2 cpm;

h Therefore, for practical purposes, scoping radiation survey readings between 35 and 80 cpm are j
representative of the soil radiation (background) levels taken at Lake Shore Park. Levels found

on the site that are above 80 cpm are representative of radiation levels above the (background)
{

levels of soil at Lake Shore Park. '!

h
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Table 4-7 - Site Scoping Radiation Survey Hackground Data Analysis

!

Location: Lake Shore Park, Ashtabula County, Ohio

Period: June 1992 - October 1992

,

Detector type: G-M-

Units measured: cpm beta-gamma

Instruments: Dates:

A723D 6/17/92 08/3/92
B438D 6/18/93 09/17/92 10/30/92
B437D 6/18/92

A527P 8/03/92 09/11/92 10/30/92
B435D 8/03/92 09/11/92
A530P 9/17/92 10/30/92

B387D 9/17/92

A722D 10/13/92

Number of readings taken per instrument per date: 20

Total number of Sample Population Sample Population 99 percent Confidence
i

readings (n) Mean (x) Standard Deviation interval for the True

(s) Population Mean ( ) )
300 57.4 9.9 55.9 < p < 58.9 -

Reference: (l) Probability and Statisticsfor Engineers, 2nd Edition, pp. I 86-| 87.

| (2) PARSONS RMI Project Calculations, TO2-16-001, and TO2-16-002.

Survey Mans for Site Areas A throuch F

; Figure 4-11 shows a contour map of the residual radiation levels in epm above background (net

| cpm) for Areas A through F. For clarity, only the 100 and 1000 cpm above background contours

, are shown. An uncorrected background value of 80 cpm estimated from the Lake Shore Park
'~

data was subtracted from the radiation survey data shown on RMI drawings DD-1758, DD-1761

through 1765 used to prepare the maps. The I cpm contour (just above background) is shown -
on the maps as the dashed line.

I

e
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p
I IFigure 4 l2 shows the 1000,10,000 and 50,000 cpm above background contours. The highest
p reading found during the survey was 76,120 cpm above background, located near the fence line

|
L east of the Cleveland Electric and Illuminating substation.

Figure 4-13 shows the 100 and 1000 cpm above background contours with respect to the 1991

annual soil sampling results. Soil sampling was not conducted in conjunction with the site
scoping radiation survey. The 1991 annual soil sampling data was reviewed to evaluate whether -

a correlation could be made with respect to the data of the site scoping radiation survey. A direct

correlation between the concentration (pCi/g) of uranium in the shallow surface soil samples and

the radiation readings could not be established, however, the majority of soil samples with greater

than 30 pCi/g are located in an area with greater than 100 cpm net. The NRC guideline value

of 30 pCi/g for uranium in soil should be considered when reviewing Figure 4-13.

Survey Results

(1) The highest surface radiation levels are located primarily in areas B and C. These areas

contain sections with radiation levels in excess of 1000 cpm above background.
(2) The majority of Area E has radiation surface levels similar to those measured at Lake

Shore Park (i.e., background).

(3) The majority of Areas A and F are at background levels, howeveri areas of slightly.
elevated surface radiation levels exist. The maximum reading encountered in Area A was

150 cpm above background near grid location -K3, The maximum reading encountered .

in Area F was 60 cpm above background near grid locations ROO, S00, and U00,

(4) The majority of Area D has radiation at background levels, however, areas of elevated
j surface radiation levels are more prevalent than encountered in Area A and F. The
; maximum reading encountered in Area D was 76,120 cpm near grid location XI3.

(5) Areas of surface radiation levels in excess of 1,000 cpm above background are located.

in areas immediately north of the Main Plant' Building.

(6) The pattern of higher radiation readings is generally consistent with the drainage features -
of the site..

1CfA Hazardous

Scoping information regarding the nature and extent of hazardous contamination in RMI site soil's came

|_ primarily from the following sources:
!

!) Laboratory analysis of sediment samples collected during studies of the CAMU

2) 1.aboratory analysis of soil samples collected during soil boring at the former evaporation pond
site
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3) Laboratory analysis of samples collected from site soil piles

+1) Historical information concerning operational practices, occurrences, and spills (see Subsection

2.1.2.2)
'

Information and data from these sources are presented in the SR and summarized below.

1) CAMU Surface Water and Sediment Samples '

TCE data for water and sediment samples collected from the swale and seepage pond are-
summarized in Table 4-8. TCE in swale water samples has been measured at concentrations of -

2,600, 6,400 and 1,250 pg/ liter. This was not unexpected, as the swale was believed to have

carried overflow from the evaporation pond to' the escarpment area in the past. TCl!
concentrations in seepage pond samples have all been below or near detection limits.

It was concluded that volatilization of TCE occurred before the runoff from the swale had
reached the seepage pond area, resulting in very low concentrations measured in the seepage pond

samples which are well below the regulatory threshold of 100 g/l. (Eckenfelder 1989b). '

TCE was measured at a concentration of 6,200 g/kg in swale sediment collected in December

1987, b'at was not detected in the January 1989 samples. TCE was either not detected due to -

concentrations below detection limits or it was not present in sediment samples collected in the

seepage pond. The higher levels.in the swale sediment samples compared to seepage pond

sediment samples were not unexpected because the majority of TCE would likely have volatilized

before reaching the seepage pond area, and therefore not be available to partition to the sediments

of the seepage pond area. The fact that TCE was not detected in the January 1989 sediment -
.

samples for the swale was thought to reflect the inherent variability of sediment samples, or to
indicate that TCE was Scing flushed from the swale (Eckenfelder 1989b).
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Table 4-8 - TCE Concentration in Water and Sediment Seepage Pond and Swale Samples

.

Date

08/27/87 12/21/87 09/16/88 10/13/88 01/16/89 Average * Maximum

Water ~
,

Samples

( g/l)
'

Seepage Pond 3' < 5' 3.9' 1.l* NA < 3.2 <5d

Swale 2,600 6,400 NA 1,250 NA 3,400 6,400

Sediment

Samples

( g/1)

Seepage Pond NA < 5* NA NA ND* <2 <5
'

Swale NA 6,200 NA NA ND 3,100 6,200

If result is less than the detection limit, the detection limit was used in averaging. If the result was ND, zero was used in averaging.*

6 Average of two duplicate analyses. a

Average of analyses for three samples collected from seepage pond.* *

' . NA = Not Analyzed.

None Detected.*

Source: Eckenfelder, Inc., RFI Equimiency Documentfor the RMI Extrusion Plant

f
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-2) Deep Soil Sampling
,

Iin August and September 1987, soil samples were obtained during the installation of 300-series

wells. The sampling included HNu data obt'ained during drilling, HNu head space analysis, and

laboratory testing for TCE, Soil samples were obtained from 10 well borings (MWs 300-305 and

308-311). The samples were obtained from borings to a depth of approximately 31 feet

(Eckenfelder 1989b).

In August 1988,. six soil borings were drilled in the vicinity of the former evaporation pond in -

order to define the vertical and lateral extent of the former pond contaminants (see Figure 410)._ a
Based on field screening with a PID, soil samples from the horings were analyzed for priority

pollutant volaf.ile organic compounds. Only TCE was detected in the soil borings. Based on this

data and data from soil samples collected during the installation of the 300-series in 1987, the

TCE co.ntaminated sc,il appears to be confined to the area adjacent to and extending down- '

gradient, or north, from the former evaporation pond. Maximum TCE concentrations in the soil

were observed at the 7- to 8-foot depths in the immediate vicinity of the former evaporation pond

(Eckenfelder 1989b). Figures 414 through 4-17 show the zone of TCE containing soil based on

the 1987 and 1988 soil sampling data (Eckenfelder 1989b).

3) Soil Pile Sampling'

In 1988 samples were taken from piles of soil and stone that had been collected from various

construction locations at the RMI site. The samples were ane.lyzed for hazardous waste

characteristics (metals only) using the Extraction Procedure (EP) Toxicity test method and volatile

organic compounds (SW-846 method 8240 for VOA Hazardous Substance List [HSL] target

compounds). The metals were analyzed for: silver, arsenic, barium, cadmium, chromium,

mercury, lead, and selenium. The analysis indicated that only barium was present above

analytical detection limits. The highest EP Toxicity concentration for barium was 2.04 mg/f. .

!

The soil toxicity concentration was below the existing regulatory limit at the time the EP was.

used as the required test method by the US EPA. The soil and stone piles associated with these

analytical data were removed from the site in 1988 (RMI 1991a). .

.

:|
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,

The same types of analyses were conducted on soil samples taken from other RMI soil piles in -

1989. Analytical results summarized present the concentrations of the various EP toxicity tests-
as measured concentration in the extract. EP Toxicity concentrations for barium in the soil were

similarly low (<3,3 mg/t) compared to hazardous waste regulatory limits in all samples. Lead
was also detected in most samples; however, the EP Toxicity concentrations were lower than

regulatory limits (<0.4 mg/t). Arsenic was detected in or.ly one sample at a concentration of

0.3 mg/t. The hazardous waste regulatory limit for both lead and arsenic is 5.0 mg/f. The soil 4~1
pile associated with these sampling and analysis data remains on site (RMI 1991a). |

4) Past Operations . I

1

>

The SR identi6ed operational practices that could potentially have resulted in RCRA hazardous

contamination of soils located in Area B (excluding former evaporation pond and other areas of
CAMU):

These practices included:

(1) Previously uncovered scrap along the north fence of Area B (metals, organics)
(2) Spreading of contamination from intraplant traffic (metals, organics)
(3) Used oils applied along fence and building lines for weed control and on fire roads

(organics)

(4) Soil and construction debris piles (metals, organics)
(5) Back611 material placed south of the RF-6 building and Main Plant (metals, organics) ;
(6) Abandoned outdoor trash burn pad (metals, organics)
(7) Outdoor welding and cutting locations (metals)

Additionally, the SR identified spills and operational occurrences that could potentially result in

RCRA hazardous contamination of Area B soils (excluding former evaporation pond and other
areas of the CAMU):
(1) Surface spills on the north side of the plant from evaporation tank overnow (inorganics) ;

-

(2) Sumps and drains beneath the plant buildings (metals, inorganics, organics)
(3) Trenches leading to the wastewater treatment building (metals, inorganics, organics)j
(4) Pumping out of main sump onto ground along north side of' main plant following water

leaks from the hydraulic press (metals, organics)
,

RCRA hazardous contamination resulting from past operation is suspected to be located primarilj in Area
B.

o

Figure 4-18 shows an initial estirnate of the locations within Area 11 which could be potentially
,

contaminated with RCRA constituents.
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4.3.3 Buildinas -

;

The RMI site is comprised of 25 buildings which are located in Area 11. Preliminary radiological surveys ;

indicate radioactive contamination is present on many building surfaces and equipment. In addition. past

operations generated RCRA hazardous wastes. Residual contamination from these wastes may remain

on building surfaces and equipment. The potential radiological and RCRA contaminants are discussed
below,

i

Radiological Contamination
,

Potential radiological contaminants are identiHed in Table 4-9. Previous surveys and process history

indicate uranium is the primary radiological contaminant. However, because experimental quantities of

thorium-232 were processed at the site and technetium-99 has been reported in soil and groundwater

samples, a percentage of the total samples will be analyzed to determine if these contaminants are present.

In addition, because transuranic material (plutonium and neptunium) has been detected in trace quantities

in some process residues, a percentage of samples will be analyzed for isotopic plutonium to confirm
"

significant quantities of transuranic material are not present.

In 1991, a preliminary survey of the building walls was conducted. The results of this survey are
summarized in Tables 4-10 and 4-11. No surveys were taken above 6 feet from the door. The Door

contamination data in the tables are derived from Hoor survey measurements taken during January and

February,1992 as part of RMI's radiological contamination control program.

,

|
,

I

r

f
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Table 4-9 - Potential Radiological Contaminants |

.

Potr .ial
ConLminant Saurce Ren. arks

'

Uranium Depleted, natuni and enriched Approximawly 117.000 metric

uranium billets used to produce tons of uranium processed

extrusions and closed die from 1962 - 1988.
forgings.

Thorium 232 Thorium bille's ustd to 16 metric tuas extruded from
produce extrusions 1961 - 1971. Approximately

11 metric tons of this total

extruded in a single campaign

in 1963.

Technetium 99 Depleted, natural and enriched Detected in soil and

uranium billets, containing groundwater samples.

recycled material, used to

produce extrusions r id closed -

die forgings.

Plutonium Depleted, natural and enriched Detected in trace quantities in

uranirm billets, containing some process residues,

recycled material, used to

produce extrusions and closed

die forgings.

I

i

I

i
!

I
I
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Table 4-10 - Buildings Preliminary Alpha Radiological Survey Data

Wall Surfacts' floor Surfaces'

Direct Alpha Removal >1e Alpha Direct Alpha Removable AlphaBdQ 2 2(dpatt00 cm ) (dpm/100 cm ) (dpal100 cm') (dpm/100 cm')

Average 90% UCL hiasimum Average 90% UCL hinimum Average 90% UCL hfaximum Average 90% UCL Maximum

Unrestricted Release

Levels for U-nat. U-
5000 ---* 15000 - - 1000 5000 - 15000 - - 1000

235. U 238 and beta-

gamma eminers

hisin Plant' 351 454 2541 419 619 6836 951 1246 14012 86 105 1149

RF6 ButlJing 729 980 2592 1093 1702 9225 --- -- - - - --

* ***#*
81 100 325 757 1483 12191 287 359 679 36 51 119

Warehouse

" "# 100 128 413 76 95 178 509 959 3431 19 29 76
Addition

'' " #'
123 149 188 78 102 169 235 314 592 14 20 50

Wa* aouse

'' **"#
29 30 177 11 - 12 347 140 206 2257 10 14 193

Foreman's Offices

ES&H Building 29 32 74 7 12 221 62 77 111 7 9 23

RF3 Building 470 784 9169 577 742 3495 - -- - - - ---

Tool Cnb 247 370 1755 83 114 490 121 146 264 25 34 69

' ' * * * * ' * *
15 20 59 li 16 72 155 231 473 8 9 13

Tseatment Plant

* N'' **'
~ 101 30 42 183 88 116- 140 10 13 2425 32

Bui! Jing

Dock Area' 293 372 1371 32 42 202 239 30$ 655 12 16 74

i

'A;GCP\ SECT 4.RVO ~ 30 Rev No.: 0
t

_---. .- - __ __ _ -- _ . _ - - - _ . _ . .



_ _ _ _ _ _ . _ _ _ _ _ _ _ - _ _ _ _. . _ _ _ _ _ _ _ _ _ _ _

Table 4-10 - Buildings Preliminary Alpha Radiological Survey Data (Continued)

Wall Surfaces Floor Surfaces
.

I " " * * * "" * *Buikhg
2 2 2(dpm/100 cm ) (dpm/100 cm') (dpm/100 cm ) (dpm/100 cm )

Average 90% UCL Maximum Average 90% UCL Maximum Average 90% UCL Maximur.a Average 90% UCL Maxunum

Unrestricted Re! ease

Levels for U-nat, U-

235. U-238 and beta-
~ ~ ~ ~ ~ ~

gamma emitters

Enclosed Rampway 226 284 717 46 62 236- 284 603 1244 21 26 40

saw Fiher Building 151 206 842 118 160 472 281 511 702 16 21~ 34

" * * ''
39 50 101 16 22 83 74 99 111 14 18 30Building

RCRA Storage
43 55 137 28 36 85 507 806 4222 33 46 228Bui!Jir:g

Substation 31 41 148 26 35 100 - - - - -- -

Guard flouse 31 43 81 5 7 12 93 132 148 4 5 .5

Compressor Room 78 97 230 28 35 107 130 154 211 17 22 31

Sewage Disposal
52 80 96 12 19 24 - - - - - -

Plant

Emergency

Equipment Storage 14 18 43 10 14 72 - - - - - -

Building

* Data from preliminary survey taken ourmg 1991

* Data from routine surveys taken as part of RMI Contamination Control program

' Modular laboratory and Modular Offices were installed after the preliminary survey was conduct and therefore are not included in this table

* Data not available
$ Data from the liigh and Low Bay areas were combined

* Data from the Dock area and Enclosed Truck Ramp s ere combined

' Volometric measurements may be required to free release concrete or other surfaces

AnSCP;5ECT4.RVO 4 41 Rev. No.: 0
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Table 4-11 - Buildings Preliminary Beta Radiological Survey Data

Wall Surfaces' floor Surfues'
'Buading' """ ' "* '" "* "" "'(dpn!!OO can') (dpm!!00 cm') (dpmf100 cm') (dpmf100 cm')

Average 90% UCL hlaximum Average 90% UCL hfaximum Average 90% UCL hfaximum Average 90% UCL hlanimum
Unrestricted Release

Levels for U-nar. U-
5000 -* 15000 - - 1000 5000 - 15000 - - 1000

235 U-238 and beta-
gamma enarters

hiain Plant' 18803 25643 149631 3972 5215 34530 362943 378516 5299265 539 677 6708
RF6 Building 12584 21760 127546 12966 21923 134805 - -- - - --- -

"#*
1292 2075 12147 10168 21591 198721 121392 231454 651803 209 308 828

Warehcuse

"
368 504 1456 871 1441 8830 80335 105893 180815 89 !!7 205

Addnion

* "8*
714 1083 2855 430 585 983 34604 48953 107840 73 104 254

Warehouse

"' **''
273 327 10585 67 85 4320 18920 26360 237962 73 !!3 1602

Foreman's Oftices

ES&H Building 216 274 1430 11 14 65 894 1280 4300 37 50 166
RF3 Buildmg 10144 le010 142270 2955 3905 19450 - - - - - -

Toot Cnb 3955 6919 44539 1021 1593 8774 10342 12751 18017 146 187 341
* '#

663 1004 4059 92 135 620 5399 9222 35979 68 87 153Treatrnent Plant

* ** '#

168 239 817 372 608 3631 -- - - 50 71 132
Buildmg

Dock Areni ' 4996 6989 46517 464 616 3478 10201I 168769 521504 ?! 107 491

e
ASSCP SECT 4.RVO 4-42 Rev. No.: 0
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Table 4-11 - Buildings Preliminary Beta Radiological Survey Data (Continued)

Wall Surfaces floor Surfaces

*I "" "*'* * * ** "* " *'* * "*Building
2(4pm/100 cm ) (dpm/100 cm*) (dpm/100 cm') (dpm!!00 cm')

Average 90% UCL hiaximum Average 90%UCL hinxirraum Average 90% UCL hfazimum Average 90% UCL h!aximum

Unrestricted Release -

Levels for U-nat. U-
235, U-238 and beta- -

gamma emitters

EncloseJ Rampsey - 691 911 2305 354 509 2054 85115 126536 283616 95 135 289

Saw Fitter Buildmg 396 690 4223 1509 2202 7909 -- - ' - 70 101- 203

Runout Table Filter
604 803 2245 169 '265 1466 8020 13875 30530 40 101- 158Building

A t rare
263 380 1342 187 253 998 95298 139284 714667 129 175 815Building

Substanon 535 690 1749 212 295 1013 - --- - - - -

Guard liouse 349 452 577 30 44 65 433 949 962 28 41 62

Cornpressor Room 1415 1703 2788 408 562 2165 - - -- 164 230- 481

h

Sewage Disposal
315 634 844 198 243 278 - - - - -- .-Plant

Emergency

Equipment Storage 10 16 69 34 51 240 - - - - ~- -

Building

' Data from prehnunary survey taken during 1991

: Data from routine surveys taken as part of Rhlt Contamination Control program
8 hiodular laboratory and h!odular Offices were installed atter the preliminary survey s as conduct and therefore are not included in this table
* Data not available

' Data from the fligh and Low Bay areas sere combincJ

* Data from the Dock area and EnclosedTruck Ramp were combined

* Volumetric measurements may be required to free release mncrets or other surfaces

AnSC? SECT 4 RVO 4 43 Rev. No.: 0'
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RCRA Hazardous Contamination

Six RCRA hazardous waste streams have been identified which can be divided into 15 waste types. The
~

operations and maintenance activities 'which generated 14 of these hazardous waste types may have

resulted in contamination of the buildings. The fifteenth waste type, TCE contaminated bail water, is ,

associated with groundwater sampling activities. These waste types, along with their US EPA hazardous

designations, are identified in Tables 4-12 through 4-14. A discussion of each waste is provided below.

Barium contaminated wastes were generated as the result of preheating the uranium metal ingots or billets

prior to extrusion in a barium chloride saltbath. The fresh salt material charged to the tanks was a
'

proprietary mixture (Houghton Liquid Heat 980) consisting of 55 percent of barium chloride (ItaCl.),25

percent potassium chloride (kcl), and 20 percent sodium chloride (Nacl), based on weight. The white

salt mixture is odorless and consists of solid crystals 'with an average density of 3.86 g/cc.

The molten saltbath tank contents were changed when sludge appeared to adhere to the billets (or about

once a year) and constitute the spent saltbath salt and sludge waste streams. The spent saltbath wastes,

which contains about 10 to 22 percent (weight) uranium oxide, were ladled out into a shallow steel tank

and allowed to solidify. The solidified saltbath material was then broken up in the shallow tank and the -

pieces placed in 30 or 55 gallon, United States Department of Transportation (DOT) Specification 17H.
.

steel drums for storage. The spent salt waste is a mixed hazardous waste (i.e., it contains uranium

material), which is not ignitable, corrosive, or reactive. The waste is toxic because of its high barium

content. Floor sweepings from the saltbath and extrusion press areas, insulation material (Koal Wool)

and associated residues were also drummed and labeled in the same way..

Approximately every two years, the bricks lining the salt baths were replaced.- As the old bricks are -

removed, they were placed in 55-gallon, DOT Specification 17H steel drums for storage. The used
saltbath brick waste was a mixed hazardous waste (i.e., it contained uranium material) which. is not

ignitable, corrosive, or reactive. Based on EP toxicity analyses run on a composite sample of saltbath -

brick, the waste was found to be characteristic of EP toxicity because of its barium content.

AAsCP\ SECT 4 Rv0 4-44 Rev. No.; 0.



Table 412 - Barium Contaminated (US EPA Waste Code D005)

Existing Project-

Description Inventory Inventory

Koal . Wool 221 kg 54 kg

Salt Bath Brick * *

Salt Bath Floor Sweepings 353 kg *

Salt Bath Pads & Gloves * *

,

Salt Bath Salt * *

Salt Bath Sludge * *

Die Head Residue 237 kg *

* Waste volumes have not been estimated

The presence of barium in the molten saltbath requires the investigation of the plant process area for,

possible contamination. The barium chloride from spills or droppings from process materials would

recrystallize once out of the heated bath and be deposited on the floor. The floor.was either.hos'ed clean

or broomed clean. As a result, the floor and associated trenches and any expansion joints or other floor

penetrations may require sampling. Another potential barium contamination source was the volatilization

of barium chloride on heating. Horizontal surfaces or structural members may be inspected or sampled.
,

The pamp station waste oil arose from the use of the oil in pumps that generate the hydraulic pressure

for the extrusion process. Waste oil was skimmed from the surface of the oil-water mixture in the sump

on a weekly basis and placed in a drum for storage. A complete change of oil for the unit was made
Iabout once a year. Lead contamination entered the lubricating oil from lead impregnated seals in the

hydraulic pump. The pump station waste oil is not ignitable, corrosive, or reactive. it is considered

hazardous because of its 1CLP toxicity with regard to lead (DOO8). The petroleum anti-wear liydraulic
,

and lubricating oil used at RMI was ENERGOL HLP 150 produced by British Petroleum (formerly y

Standard Oil Ohio Company [SOHIOJ, Ohio). This material was a solvent refined paraffinic based oil -|
'

blend plus additive package containing zine alkyl dithiophosphate anti-wear and antioxidant, anti-rust -
.

metal deactivator, anti-foam, ud demulsibility agents. The blended oil contains not more than 0.1 'I

percent zinc and 0.1 percent phosphorus. The oil flashpoint is 380 degrees F or greater. ..

1
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The spent lathe oil-water coolant waste arose from the use of an oil-water liquid medium as a coolant in

the machining of metal billets. The coolant medium used at RMI consisted of a combination of about

5 percent Staysol 77 (water miscible metalworking fluid) in 95 percent water by volume. The lathe

coolant was changed about every year. The waste lathe oil-water coolant is not ignitable, corrosive, or

reactive. It is hazardous because of its EP toxicity for lead (DOO8).

Table 4-13 - Lead Contaminated (US EPA Waste Code D003)

Description Existing Inventory Projected Inventory

Lathe Oil / Coolant (Liquid) 380 kg 185 kg

Lathe Oil / Coolant (Solids) 805 kg 193 kg

Pump Station Oil (Liquid) 380 kg - 186 kg

Pump Station Oil (Solids) 192 kg 193 kg

The pump station and lathe oil-water mixture contained lead. In addition, some hydraulic seals on the

lathes or extrusion press were made of or contained lead. Lead impregnated extrusion lubricants were .

used periodically. - Sampling and analysis will confirm the presence of lead contamination in the pump .

station oil and lathe oil-water mixture. The floors, trenches, drains and sump systems associated with

lathes and extrusion press will be investigated to determine if contamination from these wastes is present.

Chlorinated solvent wastes were generated in cleaning / degreasing operations carried out on electrical

motors and other parts in the plant. Two different proprietary chlorinated solvent formulations and one - )

proprietary aliphatic solvent are employed for cleaning / degreasing operations in the plant. As generated j

by maihtenance, the chlorinated solvent waste drums contain variable amounts of each of the three spent ,

solvent formulations. Solvents soaked rags are accumulated in other drums. Because of the methylene

chloride and tetrachloroethylene (perchloroethylene) contents, this mixed solvent waste has an US EPA

hazardous waste number of FOOL A flash point of 103 degrees Fahrenheit (F) characterizes the waste - |

as ignitable and has a US EPA hazardous waste number of DOOI. .

The chlorinated solvent waste at RMI contains a mixture of three proprietary solvents. (i.e., F.O.128

and F.O. 352 [both marketed by HEXCEL Specialty Chemicals, Lodi, New Jersey] and Solvent Stoddard =|

R-66 [ marketed by SOHIO]). Solvert F.O.128 is a blend of aliphatic and chlorinated hydrocarbons.
The approximate composition is as fo; lows: '|

Aliphatic Petroleum Hydrocarbons > 60 / 80 percent

Methylene Chloride < .5 - 15 percent

Perchloroethylene > 10 - 30 percent j
:

1
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F.O.128 is a watery white liquid with a mild petroleum odor, a specific gravity of about 0.98. and a

flash point of about 235 degrees F. F.O. 352 is a nontlammable, noncorrosive,' fast drying solvent -

designed to quickly dissolve contaminants in all types of cleaning and degreasing operations. The F.O >

352 solvent contains 45 percent methylene chloride and 55 percent perchloroethylene by weight.

Solvent Stoddard R-66 is generally accepted for use especially where air pollution controls limit or

prchibit the use of aromatic hydrocarbons. Solvent Stoddard R-66 contains approximately equal amounts

of paraffinic and napthenic hydrocarbons. It contains no oleGic hydrocarbons and less than 2 percent

aromatic hydrocarbons (typically 1.3 percent); also, it contains less than 0.1 percent benzene. The

Solvent Stoddard R-66 flashpoint is 105''F.

The floor stripping chlorinated solvent waste resulted from the comr.on practice in uranium processing

facilities of coating concrete floors with a sealant coating. This coating minimized the infiltration of

uranium into the concrete. For maintenance operations, the floors were stripped once each year of their

coating and a new coating was applied. The floor stripper used in some areas was the listed chlorinated

solvent methylene chloride. The floor stripper waste has an US EPA hazardous waste number of F002

(spent halogenated solvent).

Table 4-14 - Organic Contaminated (US EPA Waste Codes F001, F002, and/or D001)

.

p .
Existing Projected

Desen. tion
Inventory Inventory

Chlorinated /Stoddard Solvents 571 kg 681 kg

(Solids)

Chlorinated /Stoddard Solvents 400 kg 990 kg

(Liquids)

Floor Stripping Solvents 4302 kg 860 kg

The chlorinated solvents and degreasing solvents are not expected as contaminants since they are volatiles.

However, the volatiles may have leaked in floor cracks, expansion joints, etc. when sealing and floor .

coating was performed during the years of operation. A limited sampling or inspection of the vapor

degreaser area and floor joints should be conducted to determine if these RCRA wastes are present.

4.4 Preliminary Dose Assessment

in support of the DOE Environmental Safety and Health (ES&H) requirements in DOE Order 5400.I,

a pathway analysis was conducted for the existing conditions at RMI. For the RMI Pathway Analysis,
the release estimates (and consequently the dose estimates) from the site were based on available
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environmental media samples (PARSONS 1993b). The types of releases that were considered.were

fugitive dust emissions and surface water releases. These release pathways were modeled using various -

equations and software packages. Release models used were the Cowherd Model and the Universal Soit

Loss Equation. Dose estimates were calculated using the RESRAD and GENil-S models.

Three scenarios were conducted. The first scenario involved calculating the dose to the population around

RMI, the second was performed to find the dose to the maximally exposed individual (MEl), and the

third scenario was done to Gnd the dose to a worker at the RMI site. In calculating the dose to the.

receptors, routes of exposure used were inhalation, ingestion, and external exposure.
.

Table 4-15 presents the Gnal dose summary. This table includes the dose to each receptor and scenario.-

Included are the Reasonable Maximum Exposure (RME) and the 5 percent and 95 percent efidence

levels. Please note that these exposures do not include any contribution from the groundwater pathway.

The analysis showed that Tc-99 was the only radionuclide that would reach the groundwater within 10

years. This radionuclide, or any other in the groundwater, will not reach the general populous during _

the remediation time frame as there are no drinking water wells within 2 miles of the RMI site and the

soil characteristics do not promote the spread of water-borne contaminants.

Table 4-15 - Summary of Reasonable Maximum Exposures

5 percent
Reasonable Maximum 95 percent

Scenario Confidence
Exposure (RME) Confidence Interval

Interval

Population Dose (person-
3.5E-4 6.4 E-3 1.0E-3

rem)

Maximally Exposed
9.2E-6 1.8E-5 2.3 E-4 -

Individual Dose (rem)

Worker Dose (rem) 6.0E-4 6.0E-3 6.0E-2

The population scenario models the annual effective dose equivalent to the population from the current

releases at the RMI plant. The population considered exposed is within a radius of 80 km of the site.

The release pathways are by fugitive dust emissions and through surface water transport. The exposure .

pathways to the population consist of inhalation of the airborne dusts, inadvertent soil ingestion, and

external gamma exposure. For this scenario, the most significant pathway is that of dust inhalation; it

; contributes about 99 percent of the total dose.
L
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.

The MEl scenario models the dose to the residents that are east of the site at a distance of 220 meters.

The release pathways for this scenario consist of fugitive dust emissions and surface water transport.

Exposure pathways for the MEl are the same as for the population case--inhalation of the airborne dusts,

inadvertent soil ingestion, and external gamn, exposure. The most significant pathway for the MEI case

is the dust inhalation pathway; it contributes approximately 99 percent of the total dose.

I

The worker dose scenario modeled the radiation dose to a on-site worker. This worker was assumed to

spend 2,000 hr/yr on site, with 75 percent of that time indoors where the airborne contamination levels

were said to be 40 percent of the external values. The release pathways in this scenario-are also

inhalation of the airborne dusts, inadvertent soil ingestion, and external gamma exposure. The most

significant pathway for the worker is the external gamma exposure which contributes approximately 65*

I
percent of the total dose. .This exposure pathway dominates the dose due to the presence of Th-228 and

U-238.

4.5 Affected and Unaffected Areas

4.5.1 Affected and Unaffected Grounds

Figure 4-19 shows the radiologically affected grounds areas as determined by the site scoping radiation

survey. Grounds areas refers to the surface soils and paved areas surveyed. NUREG/CR-5849 guidance
,

suggests that the grounds be classified into affected and unaffected during site scoping.

The site areas with surface radiation readings levels above the net 100 cpm level were considered to be

affected by plant operations. The 1991 soils sampling total uranium concentrations were compared to

the radiation levels contours from the scoping radiation survey to determine affected areas, in general, 1

it was observed that the shallow soil sample locations that had total uranium concentrations in excess of -

30 pCi/g had corresponding radiation levels in excess of 100 cprn above background (see Figure 4-13). :

Thus the 100 cpm net contour lines were used to establish the affected 10 meter survey grids shown in

Figure 4-19. This approach to classifying the affected areas was intended to be preliminary.

|

To allow for uncertainties in the above method'of preliminary classification of affected areas, and to '

facilitate management of soit sample collection during the site characterization. Areas B, C. D. F. and

G will be classified as Affected Areas for the initial characterization investigations. Areas A and E will

be considered Unaffected, however discrete localized areas of elevated radioactivity in Areas A and D

will require consideration.

Figure 4-20 shows the affected and unaffected areas for the site characterization. Figure 4-21 shows the

discrete localized areas of elevated radioactivity in Areas A and D found during the site scoping radiation

survey.
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Table 4-16 Affected and Unaffected Grounds Areas (excluding buildings)

Affected
Area Determination Reason for Determination RemarksMedia

A Unaffected Site scoping survey results Localized areas of elevated

radioactivity established near

survey grid locations -K,3 and -H,

12 considered affected

B Affected Soils Site scoping survey results

. Groundwater Annual soil samples exceeded limit

Front _ Yard soil samples exceeded limit

CAMU groundwater contaminant plume

Groundwater monitoring results from wells 101

and 103

C Affected Soils Site scoping survey results

Groundwater Annual soil samples exceeded limit

CAMU groundwater contaminant plume

D Affected Soils Site scoping survey results Localized areas of elevated -

Annual soil samples exceeded limit radioactivity established near grid

location CC,21

E Unaffected . Site scoping survey results
.

F Affected Soils Ditch provides potential s.. . ace water runoff-

pathway

G Assumed Affected Soils . Ditch provides potential surface water runoff Radiation walkover survey of

pathway established grid to be performed
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The boundaries of the site scoping radiation survey did not include the area south of East 21st Street.

Based on the SR conceptual model of airborne contamination transport, it may be assumed that
radiological contamination settled on East 21st Street adjacent to the site. Rain would then wash the

particulate contamination into the ditches north and south of East 21st Street. Thus Area G, a 30 meter

by 250 meter area south'of East 21st Street, was established for further investigation. Area G will be
assumed affected pending further characterization.

Affected groundwater is known or suspected to exist in Areas B and C. Other areas are classilled as
unaffected with respect to groundwater.

Table 4-16 summarizes the Affected and Unaffected grounds areas.

4.5.2 Affected and Unaffected Buildinas

The preliminary survey data presented in Table 4-18 indicated all buildings with the exception of the

ES&H building, sewage disposal plant, guardhouse and emergency equipment storage building, are

affected areas. Additional characterization will be performed at the Environmental, Safety, and Health

(ES&H) building, sewage disposal plant, guardhouse and emergency equipment storage building to

confirm that these buildings are unaffected. Until these additional characterization is complete, these

buildings will be assumed to be affected. Two buildings, the modular laboratory and modular offices,

are assumed to be unaffected _ These buildings were installed after plant operations were shutdown and

are maintained as non-radiological areas (i.e., removable contamination less than 700 dpm/100 cm')..

Verification that the laboratory and modular office areas are unaffected will be conducted during license

termination surveys. Each building and the reason it is considered affected or unaffected is listed in Table

4-17.
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Table 4-17 - Alfected and Unaffected Buildings

Iluilding Delermination Reason for Delermination

Main Plant Affected Removable alpha contamination on walls and Hoor exceeds limit

Direct beta contamination on wsils and Door exceeds average and

maximum limits

Removable beta contamination on wall and Door exceeds limit

RF6 Building Affected Removable alpha contamination on walls exceeds limit

Direct beta contamination on walls exceeds average and maximum

limits Removable beta contamination on walls exceeds limit

Northwest Affected Removable alpha contamination on walls exceeds limit

Storage Building Direct beta contamination on Door exceeds average and maximu.n

limits

Removable beta contamination on walls exceeds limit

RF6 Building Affected Removable beta contamination on walls exceeds limit

Addition Direct beta contamination on Door exceeds average and maximum

limits

Billet Storage Affected Direct beta contamination on Door exceeds average and maximum

Warehouse limits

Locker Rooms / Affected Removable beta contamination on walls and Door exceeds limit

Foreman's Direct beta contamination on Door exceeds average and maximum

Offices limits

| ES&H Building Affected Assumed affected

RF3 Building Affected Removable alpha contamination on walls exceeds limit

Direct beta contamination on walls exceed average and maximum

limits
| Removal beta contamination on walls exceed limit

Tool Crib Affected Direct beta contamination on walls exceeds maximum limit

Direct beta contamination on Coor exceeds average and maximum

| limits

Removable beta contamination on walls exceeds limit

Wastewater Affected Direct beta contamination on door exceeds average and maximum

Treatment Plant limits

Die Head Filter Affected Direct beta contamination on lloor exceeds average limit

; Building
|
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Table 4-17- Affected and Unaffected Buildings (Continued)

Building Determination Reason for Determination

Dock Area Affected Direct beta contamination on walls and floor exceeds maximum
limit

Removable beta contamination on floor exceeds limit

Enclosed Affected Removable beta contamination on walls exceeds limit
Rampway Direct beta contamination on floor exceeds average and maximum

limits

Saw Filter Affected Removable beta contamination on walls exceeds limit
Building

Runout Table Affected Removable beta contamination on walls exceeds limit
|Filter Building Direct beta contamination on floor exceeds average and maximum

limits

RCRA Storage Affected Direct beta contamination on floor exceeds average and maximum
|

Building limits

Substation Affected Removable beta contamination on walls exceeds limit

Guard flouse Affected Assumed affected ']

Compressor Affected Removable beta contamination on walls exceeds limit

Room

Sewage Disposal Affected Assumed affected

Plant
.

Emergency Affected Assumed affected *

Equipment
#

Storage Building

Modular Unaffected Laboratory installed after plant operations ceased and are

laboratory maintained as non radiological areas

Modular Offices Unaffected Offices installed after plant operations ceased and are maintained

as non-radiological areas

|
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SECTION 5 i

i

APPROACH TO SITE CHARACTERIZATION

The approach to characterization of the RMI site is based on identification of data needs and collection

of the necessary data in a manner consistent with regulatory requirements, technical guidance, data quality

objectives, and site-specific conditions. Data needs have been identified in the SR. A description of

applicable requirements and guidance documents is presented in Subsection 5.1. The overall approach

is designed to be implemented in three phases: preliminary, detailed, and supplemental, it is important

to recognize that these three phases are to be applied to three distinct media: (1) groundwater, (2) soils,

and (3) buildings / equipment. The entire area being characterized has been subdivided into areas A

through G to facilitate discussions, and the is based on a combination of ownership and land use.

This approach, being phased, media-specific, and subdivided into areas A through G, allows for a wide

range of flexibility in implementation, especially regarding characterization of soils and
buildings / equipment. By subdividing the overall characterization into discrete areas, it becomes possible

to continue through the phased processes as necessary, allowing various segments to be potentially in

different phases or the various media to be in different phases of characterization concurrently.

Characterization of the groundwater regime is somewhat more difficult and does not lend.itself to a
,

" segmented" characterization. The approach to characterizing the groundwater begins by assessing areas

of known surface contamination and drilling monitoring wells near the perimeters of the segments (e.g..

Area B, containing the known contamination). If contamination is identified in the wells, then wells need

to be drilled beyond the initial segment boundary into other areas to determine the extent of
contamination. If contamination is not identified, then it will be assumed that the wells are beyond the

extent of contamination and what will remain to be done will be to' reduce or narrow the potentially

contaminated area by moving closer to potential contamination sources until contamination is identified

and, if present, its extent demonstrated.

Subsection 5.2 provides a discussion of the phased approach and its implementation. The work plan's

content and format are presented in Subsection 5.3. Organizational structures and attendant

responsibilities for various aspects of the characterization process are described in Subsection 5 A.

,

5.1 Overall Regulations and Guidance

This section identifies the applicable regulations and guidance documents which establish the requirements

for the site characterization process. The documents presented encompass requirements for radiological

and RCRA hazardous characterization. Site decommissioning is governed by NRC regulations and
'

license conditions. To effectively conduct site remediation, adequate characterization is required for all
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affected media. ~ RMI as a SDMP site, is provided guidance per the draft UTP. In addition to that

guidance, RMI is required to submit a Site Characterization Plan. The site-specific requirements are

presented in Table 5-1, Primary guidance for characterization is provided by NRC, US EPA and DOE

documents listed in Table 5-2. Table 5-3 lists related guidance for characterization.

5.2 Phased Characterization Approach

RMI will implement site characterization using a phased approach. The phased approach is implemented'

in a series of discrete steps, each providing a higher level of detail regarding the nature and extent of the

|: site contamination. This phased approach is similar to that typically used for US EPA characterization - ''

investigations and is illustrated in Figure 5-1.-

Table 5-1 - Regulatory Requirements and Notices for Site Characterization

Docurnent - Application Rationale

NRC License SMB-602 Site Characterization License condition to submit ~

SCP

10 CFR 40.42 Domestic Termination of Licenses Requires conduct of

Licensing of Source Ma:erial termination survey

FR Notice on SDMP Sites - Identifies Action Plan for RMI Requires Site Characterization
'

per NRC BTP

>

h
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Table 5-2 - Guidance for Site Characterization

i

1-,

Document Application Rationale

(Draft) NRC B7Pfor Site S:te Characterization Provides guidance for -

Characterir.ation radiological characterization

(Draft) NUREG/CR-5849 Final Termination Survey Provides methodology for

Afanuaifor Conducting acceptable survey

RadiMogical Surveys in

Support of Licertse

Termination

SW-846 Test Methodsfor RCRA Hazardous Analysis Requires specific analysis
| Evaluating Solid Waste: methods

Physical / Chemical A1ethods

RMI Decommissioning Plan Provides outline of site Identifies survey / characterization

remediation for site remediation

US EPA RCRA Groundwater Groundwater wells Provides guidance for monitoring

Afonitoring Technical well installation and background

Enforcement Guidance determination

Document

j DOE Order 5820.2A Waste Characterization Requires proper characterization
l Radioactive Waste of waste for waste management

Afanagement procest
i -

NVO-325, Rev. I Nevada Radiological and RCRA Provides analytical waste

Test Site Defense Waste characterization acceptance criteria
j- Acceptance Criteria.

Certification, and Transfer
'

i Requirements
J

l
!

I
t

| .

!

!

I

,

|
'

!
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Table 5-3 - Related Guidance for Site Characterization

i

Document Application Rationale

29 CFR 1910.120(e) Occu/xitional Training Characterization activities
Safety and Health Standards covered by training for work

hazards

RCRA Hazardous Waste Management Reporting Requirements Sampling and analysis

Facility Permit (OHD 980 683 544) for SWMUs resulting in identi6 cation of

new contaminants

49 CFR 173 Shippers General Transportation Samples properly packaged

Requirementfor Shipments and and shipped

Packaging

49 CFR 172 Hazardous Materials Transportation Samples properly categorized

Tables, Special Provisions, and shipped

Ha:.ardous Materials

Communications, Emergency

Response Information, and Training

Requirements

40 CFR 261 /dentification and RCRA Hazardous Requires proper listing and

Listing of Ha:.ardous Waste Waste classification

10 CFR 71 Packaging and Transportation -identifies NRC classification ;

Transportation of Radioactive and shipment

Materials |

10 CFR 20 Standardsfor Protection Radiation Protection Requires worker radiological

against Radiation Standards protection

American Society of Mechanical Quality Assurance Sampling, handling, and

Engineers (ASME) NQA-1 Quality analysis must meet QA

Assurance Program Requirementsfor standards

Nuclear Facilities

QAMS 005/80 Interim Guidelines Quality Assurance Requires QA project plans

and Specificationsfor Preparing

Quality Assurance Project Plans

49 CFR 178 Specificationsfor Transportation Provides specifications for
'

Packaging packaging radioactive material
J
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The RMI site characterization will consist of three phases; they are:

1) Preliminary

2) Detailed

3) Supplemental
,

F

Each phase will provide for the evaluation of characterization data at the end of that phase.13y evaluating

the data gained at the end of each phase, the characterization investigation can identify potential data

gaps. The next phase of investigation can then be designed to focus on gathering necessary data in areas

where the uncertainty remains above an acceptable level.

5,2.1 Phase 1 - Preliminary Investiciation
q

The first phase, or preliminary phase, serves to establish the type, extent and magnitude of contamination

for the various media at the RMI site. Preliminary investigation activities are guided by a work plan. .

Early activities of characterization include:

1) Review of regulations and guidance applicable to the characterization investigation. Applicable -

requirements are summarized. ,

2) Review and revision of existing RMI Standard Operating Procedures (SOP) that support the

investigation. New procedures may need to be developed to support the investigation, e.g.,

sampling, chain of custody, data validation, etc.

3) Review of Quality Assurance / Quality Control (QA/QC) plans and procedures. '

4) Review and revision of existing RMI Health and Safety plans and procedures. A Health and

Safety Plan specific to the characterization investigation will be developed.

5) Development of reference maps of the site and facilities.

a

6) Compile and summarize existing data reports to provide a Scoping Report that ' serves as a starting

point for developing work plans.

7) Identify data needs by interfacing with the data users. The data users include characterization,

risk assessment, remediation, and waste management activity support personnel.
,

8) Review personnel training requirements to support work plan activities. ,
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The results of these activities provide the inform' tion basis for the media specific work plans and identifya

:the procedures to be developed and implemented, prior to initiating the work plan.

. The prelirninary investigation consists the initial activities of the site characterization. The plan for the

investigation includes locations, types, and number of samples to be taken. The farmat and content of,

the work plans are presented in Subsection 5.4.

Upon approval of the work plan, procedures, training plans, and subsequent personnel training, the field '
,

work will be initiated to collect the data specified. Data collection activities include radiation surveys,

contamination surveys, well installation, surveying of well locations, soil sampling, groundwater
sampling, and sampling of the buildings /cquipment, Analysis of the data will determine the nature, level

extent of radiological and RCRA hazardous contaminants. It will also determine the need or direction -a

for further characterization.

5.2.2 Phase 2 - Detailed Investiaation
.

The need to conduct the second phase, or detailed investigation, is based upon the data needs identined

in the preliminary phase. Planning activities and development of Phase 2 work plans are similar to that

of the preliminary investigation. Data gained in this phase serves to further refine the nature level and -

extent of contamination as necessary to reduce uncertainty and meet decommissioning requirements. Data

gained in this phase may include geotechnical. hydrological and physical property information.
Additional activities to those listed for the preliminary phase include:

1) Incorporate data needs identified in Phase I and develop objectives around those needs.

2) Review and update SOPS and the Phase i Health and Safety Plan to support Phase 2 activities. .

Procedures will be developed for new activities.

;
.

'

3) Prepare Phase 2 work plans.

As with Phase 1, upon approval of the work plan, procedures, training plans, and subsequent personnel-

training, Phase 2 will be implemented if necessary.
,

5.2.3 Phase 3 - Supplemental investiaations

!-

Upon evaluation and analysis of Phase I and Phase 2 data, if there are areas of uncertainty identined that

do not meet established conndence levels, they will become the topics of supplem:ntal investigations.

l. Phase 3 investigations serve to address such areas of uncertainty. The supplemental investigation will

have highly defined objectives and be narrowly focused. Data gathered and analyzed will be presented

j~ in a report or series of topical reports.
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5.3 Work Plan Content and Format

Work plans are designed to address separate media requiring site characterization data. These work plans

are based on the specific medium under investigation (i.e., soils, groundwater, buildings and equipment).

The same general format will be used for each work plan, where practicable. There will be variations'.

due to differences inherent in characterizing natural verses manmade systems. The topics covered in the

work plans are given below.

1) Purpose, scope and objectives

2) Background and technical approach based upon existing data

3) Data quality objectives

4) Specific task descriptions

5) Corrective actions

6) Technical guidance documents

7) Reporting requirements

The topics above should be incorporated into the individual work plans to facilitate clarity and
implementation. The tapics are not prioritized by any hierarchy. ;

5.4 RMI Decommissioning Project Organization
.,

.The RMI Project Decommissioning Project Organization will direct the site characterization. The

interfaces between RMI as the Project Management Company and the responsible individuals within RMI

are presented in this subsection.

5.4.1 Characterization Project Manaaement

RMI will serve to coordinate the project management and maintain liaison with the NRC. DOE. US EPA.

Ohio EPA, and any other local agencies as needed. Materials and services required for the
characterization investigations will be acquired through an appropriate' bid process as required by DOE

Project Management Orders. Various subcontractors may- be employed for tasks in the site.
characterization effort. Tasks currently identified for which RMI may use subcontractors are survey. 3
drilling, and geological oversight of groundwater monitoring wells and subsurface soil sampling near

utilities. Laboratory services, as needed, will be subcontracted for chemical and radiological analysis
services as identified by RMI. |

1

I

]
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5.4.2 Individual Responsibilities |

The SCP will be implemented by qualified RMI personnel. The RMI organizational structure and - I

functions are presented in Figure 5-2. For clarity, not all positions are shown on the organization chart.

Key personnel in the characterization effort are listed below:

1) The Program Manager will be responsible for oversight in the. implementation of the Site

Characterization and Decommissioning Plan and.the associated separate Work Plans. |
.

2) The Deputy Program Manager will be responsible for the overall project management and will
;

administratively report to the Program Manager.
;

3) The Director Decommissioning and Decontamination will be respons~ible for the management-

of the technical support services, characterization, and decommissioning efforts. The Director
,

Decommissioning and Decontamination administratively and technically reports to the Deputy
Program Manager.

4) The Manager Decommissiening and Decontamination Operations will be responsible for the L

management of the characterization, decommissioning, and' support services. The Manager'
#

Decommissioning and Decontamination OperationsJadministratively reports to .the. Deputy

Program Manager and technically reports to the Director Decommissioning and Decontamination.' |

5) The . Manager Field Engineering will be responsible for the management of the |sne |

characterization and decommissioning implementation. The Manager Field.. Engineering
,

administratively reports to the Manager, Decommissioning and Decontamination Operations.

t

6) The Environmental Safety and Health Manager will be responsibls for the management of the. .

environmental compliance, health, safety, and laboratory services. The Environmental Safety and r

'

Health Manager administratively reports to the Deputy Program Manager.

'

7) The Manager Regulatory Compliance will be responsible for evaluating and coordinating the ; |;

integration of Federal, State, and Local laws and regulations to project technical' documentation !;i

and activities.; The position assures that remediation is conducted in compliance with regulations, . |
DOE Orders, and specified plans and procedures. The Manager Regulatory Compliance N

administratively reports to The Environmental Safety and Health Manager. ,,

i[ ]
-

[
i. .

,

A:\sCP\ SECT 5 Rvo 5-9 nev; m..: o >

..

.

s' Y

,y %- - r -v- r * = e v- u , - - - - -



_ - - -

,

PROGRAM
MANAGER

-

M

DEPUTY
PROGRAM
MANAGER

.

y - .

MANAGER MANAGER
DIRECTOR 1 rENVIRONMENTAL QUALITYOF D & DSAFETY & HEALTH ASSURANCE

%, ,
1 I i 1 i g g g

MANAGER- SUPERVtSOR SUPERVISOR SUPERVISOR OUALITY DATA WASTECERREGULATORY EtMROttuENTAL SAFETY AND HEALTH ASSURANCE VAllDATION CERTiftCATIONggg
COMPLIAtiCE AFFAIRS SECURITY PHYSICS SUPERVISOR ENGtNEER OFFICIALS

I I I I E

REGULATORY EtMRONMENTAt. (AB TECHitCMH QUALITYHUGH PmSC5COMPLIAtlCE ND WN ASSURAt1CEEl1GitJEERS JUNIOR ENGNEER
orricERS itcrucwis Ef 4G NEERS

- -

MANAGER- MANAGER
D&D CONSTRUCTION

OPERATIONS OPERATIONS
"

!. , ,

RESTORATIOti "O #MANAGER 1 r SUPERVISOROPERATIOt25 EQUIPMEtJTFIELD TRAFFICCOORD!tMTOR MAINTENANCE
ENGINEERS y

, ,

RESTORATIOtli TRAFFIC' ' ' OPERAI!ONS cot 4 TROL
PROJECT' SUPERVISOR

EtJGiNEERit10 EOutPMEt1T
-SUPERVISOR ENGINEERS

WASTE ,

DISPOSAL MA?4AGER
SAMPLEi

COLLECTORS' '

!- WASTE WASTE PREP.
MAIJAGEMEtJT & *It!PPitiG
COORDifIATOR COOR{ srf IATOR

Figure 5-2 Functional Organization Structure

ASSCPWECT5 RVO Rev. tk 0

m _ _ m _. - . _ _ _ _ _ _ _ - _ _ __--- _ ._ . _ _ _ _ _ _



y|, ; ,

as , ,

r ?

.

8) .The Manager br Quality Assurance will be : responsible for the managenient of the QAL ;

throughout the complete project, including data validation and waste certi0 cation. Any changes

on. alterationsito characterization procedures will be conducted 'in accordance .~with- QA ~-

" procedures. ' The Manager' of Quality Assurance . administratively ~ reports ' to the Program -
,

Manager,
,

5.4.3 Prolect Personnel Responsibilities

~

q
5.4.3.1' RMI Laboratory Personnel

y
'

The RMI Laboratory will be responsible for supplying necessary equipment.' forms, and sample numbers

to'the sample collectors; logging and tracking of completed sample forms; preserving an' . storing '
d

. samples; preparing blank samples; and shipping samples to contract laboratories in accordance with'
iapproved procedures. The RMI Laboratory will conduct radiological and' chemical analysis of-s

'

characterization samples in accordance with RMI standard operating procedures, the media-specific work.

plans, and the requirements 'of RMI-L-125, " Site' Quality Restoration Assurance Program Plan." ;

!Laboratory personnel report adrnmistratively to th'e Manager of Technical Service and Laboratory.'

O

5.4.3.2 Restoration Operations Engineers
c

Restoration Operations Engineers will be responsible for-providing direct oversight of the sarnple.: ,

collectors and for assuring that the appropriate procedures are being followed. The Restoration Operatton
.

p Engineers report administratively to the Manager, Engineering and Restoration Operations.

>;

5.4.3.3 - Sample Collectors
.

Sample Collectors are Restoration Operations personnel who will be responsible. for collecting sarnplesf *

completing necessary documentation, transferring samples to the RMI Laboratory and assisting.with |!

sample compositing, as required.

5.4.3.4 Health Physics Junior Engineers

|t IIealth Physics Junior Engineers will be responsible for conducting the following activities m accordance?

? .with approved RMI procedures: (1) surveying the appropriate work areas for radioactivity,-(2) surveying 1' -

;e - sample packages, (3) writing any radiation work permits (RWPs), and (4) monitoring of personnel and =
'

,

1.!

equipment as necessary. Health Physics Junior Engineers report administratively to the ES&H Managerf

,
through the Radiation Safety Officer.

.
[.

e
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5.4.3.5 Certification Officials

Certification Officials will be responsible for auditing the activities during the characterization effort and

notifying the Manager Regulatory Compliance of any deviations from the approved procedures, The

Certification Officials report administratively to the Quality Assurance Manager.

5.4.3.6 Equipment Disposition Supervisor / Project Engineer

This individual will be responsible for supervising the field characterization effort and coordinating

between different departments involved in the characterization /remediation activities. The Equipment

Disposition Supervisor / Project Engineer reports administratively to the Manager of Field Engineering.

s-

|
|

'|
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SECTION 6

GROUNDWATER CHARACTERIZATION

6.1 Data Needs

Table 6-1 lists the overall and groundwater characterization objectives presented in Section 1. Table 6-2

presents data needs for the groundwater characterization. The data needs are listed in the table by area

subdivision (e.g., Area A, B, etc.) and are compared with overall site characterization objectives listed

in Subsection 1,2.1 and a general description of the activity planned to meet those objectives during the

. Phase 1 investigation. The table also indicates a series of " groundwater objectives." Like the hierarchy
,

of documents, there exists an identi6ed work Gow of objectives.

The overall objectives were developed based on identification of data " gaps" or " data need's" as indicated

in the site SR. Each media-specific work plan is structured around a set of media-specide objectives

based on verified data needs. Individual tasks within the work plans have speci6c focused objectives.

With each planning document in the hierarchy, the objectives become increasingly refined and less
general.

Table 6-2 brings together the data needs, overall objectives, groundwater objectives, planned activities,

an work plan tasks organized by area / subdivision. For the specific tasks listed, objectives and attendant

activities are presented in Section 4 of the Groundwater Characterization Work Plan.

L

! Because the groundwater characterization approach begins by concentrating on areas of known

contamination; the approach is designed to expand areally, as necessary, to trace contaminant extent. The

first phase studies are focused in Areas B and C. If contaminants are identi6ed at the Area B boundary,

then later groundwater investigation phases will extend beyond Area B.

6.2 Guidance Documents

Several guidance documents provide guidance for developing the groundwater characterization work

plans. Table 6-3 lists the priraary documents.

,

1
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Table 6-1 - Site Characterization Objectives

Overall Site Characterizati9n Groundwater Characterization
Oldectives: Oldectives:

1) Establish a baseline for natural conditions 1) Collect hydrogeologic information and data for
(background) with respect to known or areas potentially contaminated by release
suspected contaminants identified in Table 4-1 - sources and the general site area

,

of Subsection 4.1 of the SCP and review
existing data, reports, and the SR that serve as 2) Establish background concentrations for
a basis for development of the media-s' ecific, contaminants and selected analytical screeningp
or topically focused work plans parameters

2) Establish the nature, level, and extent of 3) Define the vertical and horizontal extent and
contaminants listed in Table 4-1 of Subsection concentration of groundwater contamination
4.1 of the SCP in Areas A through G with present
respect to known or suspected contaminants for
the individual areas by sampling and analysis of 4) Establish initial concentrations of contaminants
soils, groundwater, and buildings and selected analytical screening parameters I

3) Determine site stratigraphy and hydrogeology )
through the use of existing geological and
hydrogeological data, geologic logging of
borings, and geophysical borehole logging

4) Define local groundwater flow directions !
Ithrough use of existing groundwater data and

by installing additional monitoring wells

5) Provide data to assess the concentration or
exposure hazard and determine if special !

precautions or monitoring of the contaminants
during remediation are required

,

6) Provide data to support engineering evaluation,
selection and design remediation options, and
assist in preparation for the f' al terminationm
survey

A:\sCP\sEC~r6.RVO 6-2 Rev. No.; O
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Table 6-2 i Dita Needs for the Groundwater Characterization
.

' Supports
Area Data or Information Need Activity and Work Plan

Overall Groundwater
Task Number

Objective Objective

Area meeting Background groundwater quality data in each of the 1 2 Evaluation of existing off-site wells for -
RCRA three water bearing zones use as background wells. Installation and
Groundwater

development of an upgradient monitoring
'

Monitoring
well south of East 21st. Street meeting

Technical
TEGD requirements for a background

Enforcement.
well; collect and analyze groundwater

Guidance
samples for suspected contaminants and

Document
selected analytical parameters (Tasks 1, 2,

(TEGD) 3, and 4)
requirements for

background

monitoring wells

A Area A has been classified as a radiologically NA NA No groundwater activities planned for the
unaffected area with respect to groundwater . Phase I preliminary investigation.
contamination and is not expected to have been

impacted by RCRA groundwater contaminants

resulting from RMI Extrusion Plant operations

Additional data or information may be required

based upon the initial phase of groundwater

characterization for' Areas B and C, or

characterization of soils in Area A
t

Note: Numbers in " Objective" columns represent numbered objectives presented in Table 6-1.

NA'- Not Applicable for Phase 1.

AAsCPSECT6.RVO 63 Rev.- Noc. O .
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Table 6-2 - Data Needs for the Groundwater Characterization (Cor.tinued)
_

Supports
Activity and Work PlanArea Data or Informat. ion Need Overall Groundwater Task Number

Objective Objective

B Nature, level and extent of radiological and RCRA 2,3,4,6 1, 3, 4 Installation and development of additional

groundwater contamincion in the general area of a monitoring wells along the downgradient-

the RMI Extrusion Plant buildings perimeter of Area B; collect and analyze

groundwater samples from new and

existing wells for suspected contaminants

and selected analytical screening

parameters (Tasks 1,2, 3, and 4)

Nature, level and extent of radiological and RCRA 2,3,4,6 1, 3, 4 Installation and development of additional

groundwater contamination at specific localized monitoring wells; collect and analyze

areas of known or suspected subsurface groundwater samples from new wells for

contamination suspected contaminants and selected

analytical screening parameters (Tasks I,

2, 3, and 4)

Hydrogeologic information 2,3,4,6 1, 3, 4 Geological and geophysical logging of

well borings during installation and

determination soil grain-size distribution

of screened interval in new wells,

seasonal monitoring of groundwater

elevations for all wells (Tasks 1,2, and

3)

- Note: Numbers in " Objective" columns represent numbered objectives presented in Table 6-1.

NA'- Not Applicable for Phase 1

AnsCP. SECT 6.RVO 6-4 Rev. No. 0

-. - _ _ .



.. __ -- -___ _ _ - -_ - ____ __ ______ __ _-__ - - -_ _
~

,
q

Table 6-2 - Data Needs for the Groundwater Characterization (Continued) *

_

. Supports

Area Data or Information Need Activity and Work Plan
Overall Groundwater Task Number

Objective Objective

-C Nature, level and extent of radiological and RCRA 2,3,4,6 1, 3, 4 Collect and analyze groundwater samples
groundwater contamination at specific localized from wells of existing CAMU monitoring

- areas of known or suspected subsurface network for suspected contaminants and ,

contamination selected analytical screening parameters |

Crasts 2,3 and 4)

Hydrogeologic information 2,3,4,6 1, 3, 4 Seasonal monitoring of groundwater

elevations for existing CAMU monitoring

well network (Tasks I and 3) -
,

D Area D has been classified as an radiologically 2,3,4,6 1, 3, 4 Collect and analyze groundwater samples
unaffected area with respect to groundwater from the existing monitoring well
contamination; additional data or information may (installed by Woodward-Clyde for Fields
be required based upon the initial phase of Brook RI/FS study) for suspected
groundwater characterization for Areas B and C, or contaminants and selected screening

;

the characterization of soils and subsurface utilities parameters (Tasks 3 and 4) t

[ in Area D

Hydrogeologic information 2,3,4,6 1, 3, 4 Seasonal monitoring of groundwater

elevations for. existing Woodward-Clyde

monitoring well (Tasks 2 and 3)
!

.

Note: Numbers in " Objective" columns represent numbered objectives presented in Table 6-1.

NA - Not Applicable for Phase |
|
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Table &2 - Data Needs for the Groundwater Characterization (Continued)

Supports
Activity and Work PlanArea Data or Information Need Overall Groundwater Task Number

Objective Objective

E Area E has been classified as an unaffected area NA NA .No groundwater activities planned for the
with respect to groundwater contamination; this area Phase I preliminary investigation.

was not used by RMI and is not a site of former

industrial activity

F Area F has been classified as a radiologically NA NA No groundwater activities planned for the

unaffected area with respect to groundwater Phase I preliminary investigation.

contamination; additional data and information may

be required based upon the initial phase of

groundwater characterization for Area B, or the

characterization of soils and utilities in Area F

G Area G has been classified as a radiologically NA NA No groundwater activities planned for the

unaffected area with respect to groundwater Phase I preliminary investigation.

contamination based on its upgradient location from

the RMI Extrusion Plant; additional data or

information may be required based on

characterization of soils and utilities in Area F and

G

Note:. Numbers in " Objective' columns represent numbered objectives presented in Table 6-1.

NA - Not Applicable for Phase i
~
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Table 6-3 - Groundwater Characterization: Primary Guidance Documents

Titles Reference (see Guidance for:

Section 13)

RCRA Ground-Water Afonitoring Technical US EPA 1986a I) Monitoring well

Enforcement Guidance Document installation guidance

2) Background

determination

(Drap) Afanualfor Conducting Radiological NRC |9926 Final termination survey

Surveys in Support of License Termination, guidance

NUREG/CR-5849

(Draft) Branch Technical Position on Site NRC 1992a Hydrogeologic

Characterizationfor Decommissioning Sites characterization,

methods and monitoring

practices

Statistical Analysis of Ground-Water Afonitoring US EPA |989 Analysis of groundwater
Data at RCRA Facilities, Interim Final monitoring data

Guidance

Test Afethodsfor Emluating Solid Waste: US EYA 19866 RCRA Analytical

Physical / Chemical Afethods (SW-846) Methods

Data Quality Objectivesfor Remedial Response US EPA i987 DQOs
Activities, Vol.1 (US EPA /9355,0-078)

'

6,3 Technical Basis

Characterization of the groundwater at the RMI site will build upon the data collected from previous

investigations. Investigations performed since 1985 were conducted primarily to determine the movement -

rate and the extent of contamination of the groundwater within the CAMU. However, many of the wells 'I

and associated data can be used to evaluate sitewide groundwater conditions. Remediation of VOC and

radionuclides in groundwater within the CAMU is addressed in the CMS (Eckenfelder 1992). Therefore,

the initial phase of this effort will focus on characterizing the groundwater at other areas of the site for j

both radiological and RCRA hazardous contaminants, focusing the preliminary investigation in areas of

known surface contamination in Area B. |
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The characterization of groundwater at the RMI site'will consider each water-bearing zone (till; till/ shale

interface, and shale) across the site and assess potential for each zone having been contaminated by the -

activities conducted at the RMI plant.. This will be accomplished by providing general coverage as well

as localized investigative coverage of areas and groundwater zones suspected of specific contamination.

Figure 6-1 - Proposed Well Locations, shows the proposed new boiing locations and their relationshipf :,

to existing wells in Area D. Figure 6-2 - Monitoring Well Construction Diagram, shows a generalized !!

cross section of a typical monitoring well and provides detail regarding well screen, filter pack, annular :
'

H seals, and surface structure. Subsection 6.6 provides a brief location description, rationale for the. -

location and proposed depth of each new well. Existing information on the groundwater tiow. previously 7
- drilled wells, and monitoring' data can be found in the site SR. "I

.

6.4' Background Characterization
L

in accordance with the RCRA Groundwater Monitoring Technical Enforcement Guidance Docwnent (US'

EPA 1986a), upgradient monitoring wells are to provide background groundwater quality data in each

of the three aquifer zones to be characterized. Backgrounds 'will be determined fo'r both radiological and ? .

l' hazardous ' contaminants. Wells used for background characteristics must meet the 'three following
requirements given below:

.,

1) ' Located beyond the upgradient extent of potential contamination from the source to provide 2

samples of background quality

.

2) Screened within comparable stratigraphic horizons as the downgradient -wells to ensure ;

compatibHity of data ;

i

3) Of sufficient number to account for heterogeneity in background groundwater; quality -

;
r

Existing MWs 100,401, and 402 were installed to establish background groundwater quality in the three ~ $
water-bearing zones. Based on the hydraulic gradient which has been recorded at the site these three;

wells in the southeast corner of the plant are upgradient of the CAMU but may not be upgradient of MW: '

101; therefore, MW Sl7T will be installed for the purpose of defining background groundwater qualityL *

in the till. '
.

6.5 Areas to be Characterized in the Preliminary investigation' Phase; -

.

For purposes of the groundwater characterization, wells will be installed in areas of known or suspected . O
subsurface contamination as well as Area B in general. .i

le i
;

i

|
'

.

j.
~

,

AAsCIASECr6.RVO 6-8 Rev. Noa o

i

I

- - - , . ~ . . -,. ,, ,



-, . _ _ _ ._ _ _ _ - _ - - - . . _ _ _ . _ _ _ _ _ . _ . ,
-

-.

i
:

)
-l
$,
1:
( .\
|
A

$ h:N -

;f
1

5 S ,

'
.

10300 Ann5L L h 00Sj _ - -

7T' t

ef/~t_""~ _

:

pgp/
.g @5o501 _

_

37 _ _ _ _ _ _ .s ' rag: iiI -

l -

.J I
| |- I

,- ~~l
,

:l l:

j

h
.

!
~l 1I

ii ii

p106. II
tl 513T -

ji
:

,i oi
.

}g
[ ai

b '' '
-

\\
I Y~
|

.xC 514 T@ \ N~~__-
9a g_n c -

.

,

(
-10 2 101 !.

#
4: -

:
"" P \_ m

J : s

1 516T@ ' j
'

:

Y I '

[ aj < J<
>-w
.. |

East 21st Street-

)
;

I

g5151
@517T |

:.4:B,Q) SECT 6.RVO
t

_ _ _ _ _ - _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ - _ _ _ =



- - . . . . . . . . . .. . . _ _ _ .. .

.---.

phe!

_egenc
,

1

!

Fence Line i
- x :

i

|
@ 512T Proposed Well i

;

307 |4 Existing Monitoring Well ;

1

@ 02 Abandoned Well'

10 3

Jh08TU
% ~ .

<j _O
- _.509T@
~ q ... __. ' 510 T@S5111

I OT u ANSTEC
APERTURE
CARD

A!ao Available on i
512T Aperturo Card

{
_

O i

o -- -

cote
1 -

3 '

10 0
g 4 02 <'/4
jl -g 401

x ,__ a

Figure 6-1 - Proposed

K Well Locations

j ( 6-9

0 60 t20 WO F T

hl 2

SCKC

9404080144- !

,;;.::mL.m. ,... :=w. --
,

_ . _
1
[hgfg o'i6

(?N!.i?u'E" ''XCW
r% ;

, g Rev. Ng.rtj "



General Monitoring Well Cross Section

T

Gas Vent Tube p ~
4 Stainioss Stool Woll Cap-

4 St of Protector Cap with Locks
9f4. Gas Vent ,

24-30*

Drain Hole 1 Foot E Wire Reinforced" *"

, , - ,- . / (Concrete Pad
_ ,s.,e... ... ..,e . A. A Mnimum 3 foot sq. * .

.- and66ncnosinicx)
. | ,';. $P|.''| ,';. ;. '. ', ' '

Cement Sand.y

- '
,e e,e ,!., Water Mx (1.4.0.5)..e

Wooden Form - , ,,
2 3* bis' ~

.2 Continuous Pour Concrete Cap.

$ y ~'. , ; and Well Apron (Expanding Coment) j
'

-

0 ''' '

EN , ' . ' . '0

.'e*. _ .
,., .. e'e...

Cement and Sodium Bentonite Mixture
(94 lb. coment,3 lb. High Solids

Bentonite, and 7 gal. water)
**

316 Stainless SteelExtend to approx. 2. bis
Well Diameter - 2*

Dorehole Diamoter = 6* to 8'
(Nominal Dimension)

8 '; Iw . s

;
w . .-

N
g ; Bentonite Annular Sealant (2' min _)
< Tamped Bontonite Pellets (l/4* to 1/2* ;
> dia ) allowed to hydrate 38 hours.

'

|

I'

Clean and Graded Quartz Sand Filter Pack 'a - -

a $'g.N'
.

(2 feet or less above scrtien) *c d'
. g

f ')|[$. f
Grain size = 2x median formation grain size

Pour or pump under hydrau|ic Die j g
n |,.ghi H g

lj g
* pre.;surn and extend 1 foot below w *;p, Screened Interval (5'-10') in -

,
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3 g '

above top of screen N F 1, ,

fdWh8 16j 5 g u steel with flush-threaded joints compatible with
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Figure 6-2 - Monitoring Well Construction Diagram
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6.5.1 Characterization ofJnown oLSAspected Subsurface Cpntandnnlion -

Monitoring wells will be installed and soil will be sampled to characterize specine locations of known

or suspected sub-surface contamination. The extent of contamination upgradient and to the sides of the '

former evaporation pond will be more thoroughly de6ned. Groundwater from wells outside the CAMU

which have exhibited contamination above the action levels will require further characterization to define

the current extent of contamination. This will include the vicinity around existing MW 101 and MW 103.

To define the extent of contamination, additional wells will be installed in the same water-bearing zone

where contamination was previously detected and in the deeper water-bearing zone to determine if vertical

migration has occurred. Based on the results of the Phase i preliminary characterization, additional wells

and/or soil borings may be necessary to fully define the extent of contamination.

Existing MW 200 is the only well screened into the shale zone which has contained hazardous

constituents. Since it is screened across both the interface and the shale water-bearing zones,
contaminants detected there may be attributable to contamination in the interface. To validate this

assumption, a new well will be installed upgradient and adjacent to the former well to determine if

contamination exists in the shale water-bearing zone.

6.5.2 General Area Characlerization

The RCRA Groundwater Monitoring Technical Enforcement Guidance Document (TEGD) points out that

a minimum of four monitoring wells are necessary to adequately characterize the groundwater at a site.

This would include one well placed upgradient and three wells downgradient of the potential
contamination source. As summarized in the site SR, the RMI plant, Area II. is the primary source of

contamination of the RMI site to be characterized. Due to multiple water-bearing zones and potential

contaminant locations, the complexity of the RMI site necessitates the need for more than four monitoring

well locations.

The uppermost aquifer in the till zone has the greatest potential for receiving contaminant migration

downgradient from the RMI plant. The horizontal spacing of wells placed within this zone will require

the highest density to ensure adequate characterization. Additional wells beyond those proposed will not -

be installed in the till/ shale interface or the shale water bearing zones unless contamination at

concentrations above the designated action levels has been detected in the glacial till zone.

Existing MWs 103,104,105, and 1% can be used to assist in the characterization of groundwater

downgradient in the till zone. Additional wells in the till zone will be needed to provide thoroegh

characterization downgradient of the RMI plant. By thorought, characterizing the till zone along the
,

downgradient perimeter of the RMI plant (Area B), a determination can be made whether or not f
additional investigations would be required further downgradient. If the initial downgradient )

'!
1
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characterization in the till zone confirms that no contamination is present, then it can be concluded that

all groundwater downgradient of the perimeter is also free of contamination originating from RMI without
additional sampling being required.

6.6 Well Locations

The proposed well locations are based on an evaluation of the' data presented in reports 'of previous
investigations. The primary focus of the proposed investigation is to characterize the groundwater

beneath areas where surface contamination is known or suspected to exist. New monitoring wells will

be identified as the 500 series wells. Each monitoring well identification number shall be followed by
a suffix (T, I, or S) to indicate the water-bearing zone (till, till/ shale interface, or shale) into which the

wc!! is to be installed. Table 6-4 presents the rationale for the proposed location and depth of the' wells. *

,

.

4

,

e-

!

.
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Table 6-4 - Proposed Well Location Rationale
,

Well Number : Location Rationale

MW-5005 Water-bearing zone in shale, immediately upgradient and TCE has been detected in MW-200 but the screen of
adjacent to MW-200. MW 200 spans the shale and interface zones. This well -

will confirm whether or not TCE detected at MW 200

came from the shale or interface water bearing zone.

MW-501T Water-bearing zone in till, approximately 15 feet west of To further define the extent of contamination upgradient .
the former evaporation pond,- nested with MW-5021. and to the sides of the former evaporation pond.

MW-502I Water-bearing zone at interf::ce, approximately 15 feet To further define the extent of contamination upgradient
west of the former evaporation pond, nested with MW- and to the sides of the former evaporation pond.
50lT.

MW-503T . Water-bearing zone in till, approximately 15 feet east of To further define the extent of contamination upgradient
the former evaporation pond, nested with MW-504I. and to the sides of the former evaporation pond.

MW-504I Water-bearing zone at interface, approximately 15 feet- To further define the extent of contamination upgradient
east of the former evaporation pond, nested with MW- and to the sides of the former evaporation pond.
503T.

MW-505T Water-bearing zone in till, approximately 15 feet south of To further define the extent of contamination upgradient
former evaporation pond, nested with MW-506I. and to the sides ' f the former evaporation pond.o

MW-506I Water-bearing zone at interface, approximately 15 feet To further define the extent of contamination upgradient
south of former evaporation pond, nested with MW- and to the sides of the former evaporation pond.
505T.

>
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Table 6-4 - Proposed Well Location Rationale (Continued)

Well Number Location Rationale

MW-507F Water-bearing zone in till, north of the Tool Crib To provide general coverage for characterization

Building between the perimeter road and the north downgradient of the Main Plant Building.

property fence.

MW-508T Water-bearing zone in till, North of the Compressor To provide general coverage for characterization

Room between the perimeter Road and the north property downgradient of the Main Plant Building. - i

fence.

MW-509T Water-bearing zone in till, approximately 15 feet To further define the extent of contamination detected at

southeast of the batch reactor. MW-103 and to provide general coverage for .

characterization downgradient of the Main Plant

Building.

MW-510T Water-bearing zone in till, approximately 15 feet north of To further define the extent of contamination at MW-103

the manhole located south of the southeast corner of the and to determine if contaminants have leaked from the

substation fence, nested with MW-5111.- sanitary sewer near the manhole.

M W-511I Water-bearing zone at interface, approximately 15 feet To further define the extent of contamination detected at

north of the manhole located south of the southeast corner MW-103 and to determine if contaminants have leaked

of the substation fence, nested with MW-510T. form the sanitary sewer near the manhole.

MW-512T Water-bearing zone in till, approximately 10 feet outside - This area is susceptible to surface water infiltration from

the northeast corner of the Truck Ramp Enclosure. ' roof tops, traffic areas, and storage areas. This well will

also provide general areal coverage for characterization ]
of contaminants east of the plant building. I

MW-513T ~ Water-bearing zone in till, approximately 10 feet north of To characterizes groundwater downgradient of the sump

RF-6 Building between Stack #8 and Enclosed Ramp. in the RF-6 Building near the center of the plant. |

|
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Table 6-4 - Proposed Well Location Rationale (Continued)
-

Well Number Location Rationale

MW-514T. Water-bearing zone in till, on the edge of the fire road
To further characterize the extent of contamination

north of the Modular Office. detected at MW-101.
4

MW-5151 Water-bearing zone at the interface nested with MW- To provide background characterization upgradient from
517T. MW-101.

MW-516T Water-bearing zone in'till, at the edge of the parking lot To further characterize the extent of contamination -
south of MW 101. detected at MW-101.

MW-517T Water-bearing zone in till, approximately 15 feet south of To provide background characterization upgradient from
_

Area G directly south of MW-101. MW-101.

A:\SCPGECT6.Rvo 6-15 Rev No.: 0
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. SECTION 7-- '

..
SOILS CHARACTERIZATION #. ,

.

7.1 Data Needs
C

.;
Table 7-1 lists the overall and soils objectives presented in Section' l. Table 7-2 presents data needs for :

, .

the soils characterization. The data needs are listed in the table by area subdivision (e.g., Areas "A,". , ,

"B," etc.) and are compared with overall site characterization objectives listed in Subsection' l.2.1 and' n
a general description of the activity planned.to meet those objectives. The table also indicates a series 1

of " soils objectives." Like the hierarchy of documents, there exists a logical sequence of objectives for :
,

characterization. ?!

He overall objectives'were developed based on identincation of data " gaps".or idata needs" as indicated

in the site SR. Each media-specine work plan is structured around a set of media-specific objectives

based upon verified data needs. Individual tasks within the work plans have' specific focused objectives, ,

With each. planning document in the hierarchy, the objectives become increasingly renned and.less'
general. .a

q.

Table 7-2 brings together the data needs, overall objectives, soils objectives, planned activities', and work--

plan tasks organized by area / subdivision. For the specific tasks listed,' task objectives and attendant . 3

activities are presented in Section 4 of the Soil Characterization Work Plan? *

'
7.2 Guidance Documents '

.

Several guidance documents provide guidance for developing the soils characterization work plans. Table r

7-3 lists the primary documents.

_j'

i *

I)
u

$

.

|

-

,

s

!
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Table 7-1 Site Characterization Objectives

Overall Site Characterization Soils Characterization !

Objectives: Objectives:

1) Establish a baseline for natural conditions 1) Evaluate the degree and lateral extent of
(background) with respect to known or radiological and RCRA contamination
suspected contaminants identified in Table 4-1
of Subsection 4.1 of the SCP and review 2) Generate baseline radiological and RCRA data
existing data, reports and the SR that serve as a for potential decommissioning wastes
basis for development of the media-specific, or
topically focused work plans 3) Evaluate the ability to meet disposal site waste

acceptance criteria as established in Nemda-
2) Establish the nature, level, and extent of Test Site Waste Acceptance Criter/a,

contaminants listed in Table 4-1 of Subsection Certyication, and Transfer Requirements
4.1 of the SCP in Areas A through G with (Nevada Field Office [NVO]-325, Rev.1)
respect to known or suspected contaminants for (DOE 1992) and assist in development of waste '

the individual areas by sampling and analysis of volume estimates
soils, groundwater, and buildings

3) Determine site stratigraphy and hydrogeology
through the use of existing geological and
hydrogeological data, geologic logging of
borings, and geophysical borehole logging

4) Define local groundwater Cow directions
through use of existing groundwater data and
by installing additional monitoring wells

5) Provide data to assess the concentration or
exposure hazard and determine if special
precautions or monitoring of the contaminants
during remediation are required

| 6) Provide data to support engineering evaluation,
'

selection and design of remediation options,
and assist in preparation for the Anal

I termination survey
|
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Table 7-2 - Data Needs for the Soils Characterization-

Supports
Area Data or Information Need Overall Soils Activity and Work Plan Task Number

Objective Objective
A Unaffected: Confirm or deny the assumption of lack 2 1,3 Sampling at 30 randomly selected grid nodes on an existing

of contamination of surface soils 10-meter grid of surface soils from 0-6 inches; analysis for
uranium, and Th-232 and Tc-99 as necessary (Tasks 1,2, and
5)

Localized Areas of Elevated Radioactivity (affected): 2 1,3 Biased soil sampling and analysis for isotopic uranium to
Nature, level and extent of radiological identify source; and/or systematic sampling at the discrete
contamination at identified discrete locations location and analysis for uranium, and Th-232 and Tc-99 as

necessary to evaluate extent (Tasks 1,2 and 5)

Unaffected: Confirm or deny the assumption of lack 2 1,3 Biased sampling of surface sediments (0-6 inches) at regular
of contamination in drainage ditch which diverts intervals along the ditch; analysis for uranium, and Tc-99 as -
surface runoff west and north to Fields Brook necessary (Tasks 2 and 5)

B Affected: Nature, level and extent of radiological 2 1,3 Systematic soil sampling at 20-meter intervals on an existing
contamination of soils ' 10-meter grid (10-meter intervals or less near building) at

varying depths up to 2 feet; analysis for uranium, and Th-232
and Tc-99 as necessary (Tasks 1,2, and 5)

RCRA: Nature, level and extent of RCRA 2 1,2,3 Biased area samples, systematically collected at varying
contamination in potential or suspect areas depths up to 2 feet; analysis for RCRA compounds including

eight RCRA metals, volatile, and semivolatile compounds:
Biased areas are:

-

1) Fenceline |

2) Area north of Main Plant
'

3) Burn Pad ,

4) Fire Road
5) Area south of RF-6 Butler Building / Main Plant (Tasks 1,2.
and 5)

Affected and RCRA: Nature, level and extent of 2,5,6 ~ 1,3 Sampling and analysis of soil piles to meet the requirements-
radiological and F.CRA contamination in soil piles of NVO-325, Rev.1

,

Note: Numbers in " Objective" columns represent numbered objectives presented in Table 7-1.

'
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Table 7-2 - Data Needs for the Soils Characterization (Continued)
'

Supports
Area Data or Information Need Overall Soils Activity and Work Plan Task Number-

Objective Objective

B Affected and RCRA: Nature, level and extent of 2,3 1 Location and investigation of suspect utility lines. Biased
[ (cont'd) radiological and RCRA contamination resulting from sample locations selected using a gamma probe; followed by'
'

leaking, leaching, etc. of underground utilities soil borings tn collect soil samples. Samples will be analyzed
for uranium, Tc-99 as necessary, and RCRA characteristics
based on field screening of samples and process knowledge

*

(Tasks 3,4, and 5)-
| Anected: Nature, level and extent of potential 2,3,5,6 1,2 Collection of soil samples at ground surface and at depth, and

transuranic elements in soils in the vicinity of the analysis for transuranic elements on samples containing
former evaporation pond elevated levels of uranium (Tasks 4 and 5)

C Affected: Nature, level and extent of radiological 2,3,5,6 1,2,3 Systematic soil sampling at 20-meter intervals on an existing
contamination of soils 10-meter grid at varying depths up to 2 feet; analysis for

uranium, and Th-232 and Tc-99 as necessary (Tasks 1,2, and
5)

D Affected: Nature, level and extent of radiological 2 1,3 Biased soil sampling at 20-meter intervals on an existing 10-
contaminatior, of sails -

meter grid at varying depths up to 2 feet; analysis for
uranium, and Th-232 and Tc-99 as necessary (Tasks 1,2, and
5),

{'
Affected: Nature, level and extent of radiological 2 1,3 Biased soil sampling at the discrete locations; analysis for>

contamination at discrete localized areas of elevated uranium, and Th-732 and Tc-99 as necessary to evaluate
radioactivity extent (Tasks 1,2 and 5)

Affected and RCRA: . Nature, level and extent of 2,5,6 1,2 Location and investigation of the outfallline. Biased sample
radiological and RCRA contamination resulting from locations selected using a gamma probe; followed by soil
leaking, leaching, etc. of outfall line to Fields Brook borings to collect soli samples. Samples will be analyzed for

uranium, Tc-99 as necessary, and RCRA characteristics based
on field screening of samples and process knowledge (Tasks
3,4, and 5)

Note: Numbers in " Objective 5 columns represent numbered objectives presented in Table 7-1.
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Table 7-2 - Data Needs for the Soils Characterization (Continued)

Supports .

Area Data or Information Need Overall Soils Activity and Work Plan Task Number
Objective Objective

D Affected: Nature, level and extent of radiological 2,3,6 1,3 Systematic soil sampling on a grid interval determined by
(cont'd) contamination in the vicinity of a previously field screening of the historical excavation area and adjacent

excavated area near the Fields Brook Outfall undisturbed soils; analysis of samples for uranium, and Tc-99
as necessary (Tasks I,2, and 5)

Affected: Nature, level and extent of radiological 2 1,3 Biased sampling of surface sediments (0-6 inches) at regular .
contamination in drainage ditch which diverts surface intervals to be determined by field screening along the ditch;

,

i

runoff north to Fields Brook analysis for uranium, and Tv99 as necessary (Tasks 2 and 5)

E Unaffected and RCRA: Confirm or deny the 2,5,6 1,3 Sampling at 30 ranemly selected grid nodes on an existing
assumption of the lack of contamination of surface 10-meter grid of surthee soils from .0-6 inches depth; analysis
soils for uranium, and Tc 99, eight RCRA metals, volatile, and

semivolatile compounds as necessary (Tasks I, 2 and 5)t

I
F Affected: Nature, level and extent of radiological 2 1,2,3 Systematic soil sampling at 20-meter intervals on an existingt

contamination of soils 10-meter grid at varying depths up to 2 feet; analysis for
uranium, Th-232 and Tc-99 as necessary (Tasks I,2, and 5)

Affected: Nature, level and extent of radiological 2 1,3 Biased sampling of surface sediments (0-6 inches) at regular
contamination in drainage ditch located parallel to intervals to be determined by field screening along the ditch;
and north of East 21st Street analysis' for uranium, and Tc-99 as necessary (Tasks 2 and 5) .

Affected and RCRA: Nature, level and extent of 2 1,3 Location and investigation of suspect utility lines. Biased
soil contamination resulting from leaking, leaching, sample locations selected using a gamma probe; followed by
etc. of underground utilities soil borings to collect soil samples. Samples will be analyzed

for uranium, Tc-99 as necessary, and RCRA characteristics
based on field screening of samples and process knowledge-
(Tasks 3,4, and 5)

G- Affected: Nature, level and extent of radiological 2 1,3 Biased sampling of surface sediments (0-6 inches) at regular '
contamination in drainage ditch located parallel to intervals to be determined by field screening along the ditch;
and south of East 21st Street - analysis for uranium, and Tc-99 as necessary (Tasks 2 and 5)'

Note: Numbers in " Objective' columns represent numbered objectives presented in Table 7-1.
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Table 7-2 - Data Needs for the Soils Characterization (Continued)

.T

Supports
Area Data or Information Need Overall Soils Activity and Work Plan Task Number

Objective Objective

G Affected: Nature, level and extent of ground surface 2 I Radiation walkover survey of the 30 meter by 250 meter area
(cont'd) radiation levels (Task 8)
Off-Site Baseline for natural conditions (background) with i I Soil sampling (0-6 inches) at off-site Conneaut Silt Loam -

Conneaut respect to uranium, thorium and RCRA metals locations and analysis of samples for uranium, thorium and '
Silt Loam eight RCRA metals (Tasks 1,2 and 5)
Locations

,

,

Note: Numbers in " Objective" columns represent numbered objectives presented in Table 7-1.
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Table 7-3 - Soils Characterization: Primary Guidance Documents

Titles Reference (see Guidance for:

Section 13) -

EnvironmentalImplementation Guidefor ORNL l992 Sample plan design -

Radiological Survey Procedures

(Draft) Manualfor Conducting Radiological NRC 1992b Sample plan design

Surveys in Support of License Termination,

NUREG/CR-5849

(Drap) Branch Technical Position on Site NRC 1992a Plan requirements

Characterizationfor Decommissioning Sites Sample plan design .

Nemda Test Site Defense Waste Acceptance DOE 1992 Analytical Waste

Criteria, Certification, and Transfer Acceptance Criteria

Requirements, NVO-325, Rev.1

Test Methodsfor Evaluating Solid Waste: US EPA l986b RCRA Analytical

Physical / Chemical Methods (SW-846) Methads

Data Quality Objectivesfor Remedial Response US EPA 1987 DQOs

Activities, Vol. I (US EPA /9355,0-071i)

j

!
! 7.3 Technical Basis

.

To achieve the soils characterization objectives stated in Section I, an observational approach will be used

to categorize the site into representative areas based upon the surface radiation survey and process

knowledge. The strategy employs combinations of random sampling, biased sampling, and systemat'a

. sampling, as defined in 7'est Methodsfor Evaluating Solid Waste: Physical / Chemical Methods, SW-840

| (US EPA 1986). Additional walkover radiation surveys will be conducted to guide supplemental soil

| sampling efforts in Area G.
|

|
Random sampling wi!! be performed where existing data indicate that contaminants are uniformly

' distributed across or not suspected in the sample area.
|

|

| Systematic sampling will be used to evaluate the distribution of contaminants in areas known or suspected

| to be contaminated. Areas presumed to be unaffected will be sampled at randomly selected nodes on the

10-meter grid.
,
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Biased sampling will be used to delineate discrete localized areas identified during the surface radiation

survey, where readings were 100 cpm above background or to identify the point of greatest
contamination. To determine the extent of contamination, a phased or iterative approach may be

necessary when using biased or systematic sampling. By refming the contamination boundary, the
volume of waste generated during decommissioning can be minimized.

He sampling program will target specific areas of suspected contamination based upon historic analytical ;

data, radiation survey data, process knowledge, and previous operational occurrences. Laboratory

analysis of samples collected from specific areas will address the list of target analytes identiGed for each '

area. An observational approach based upon site history, process knowledge, or previous analytical data ' '

was used to identify the analytical parameters within a sampling area.

7.4 Background Characterization

Random surface soil samples (0-6 inches) will be collected from 3 off-site locations underlain by
Conneaut sitt loam not affected by RMI or other indust-M activities. The Conneaut silt loam is present

at the site, and at several locations near the site (See Soils Characterization Work Plan, Subsection 3.3 '

and Figure 3-9). Samples will be analyzed for the eight RCRA metals, uranium and thorium. The-

background concentration of uranium in surface soils determined annually between 1986 and 1992c in

support of the ASER, will also be used for characterization and remedial design. An iterative approach
,

to evaluation of background analyte concentrations may be necessary.

The number of background soil samples required for a specified confidence interval in the data will be

developed in accordance with NUREG/CR-5849 and the Environmental Implementation Guide for
Radiological Survey Procedures, (ORNL 1992) and US EPA Technical Guidance Documents. d

1

:

7,5 Areas to be Characterized in the Preliminary investigation Phase

7.5.1 Radiolonical Investigative Samplino

For the radiological characterization of soils, the area to be characterized is divided into unaffected and

affected areas as introduced in Section 4.5. Figure 4-20 shows the unaffected and affected areas;

NUREG/CR-5849 def' es "affected" and " unaffected". Within these areas are speciGe features, orm

investigative units, that are targeted for discrete radiological sampling. The investigative units include:

1) Localized areas of elevated radioactivity

2) Soil piles

3) Drainage ditches

4) Underground utilities

5) Fields Brook outfall

A:\sCP\ SECT 7.RVO 7-8 Rev. No.: 0
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6) 'Former evaporation pond 'I

For convenience and ease of discussion, the entire area to be characterized has been divided into Areas .l
'

A through G (Figure 2-6).
i

7.5.1.1 Unaffected Areas

The surface radiation survey conducted in support of the SR was used to classify two parcels of land as

unaffectedi Areas A and E. The Mitchell Transport, Inc. (MTI) property located west of the RMI plant -

has been identified as Area A for site characterization. Discrete localized areas of with radiation readings

of 100 cpm above background within otherwise unaffected areas were identified during the walkover

radiation survey (PARSONS 1993) and are excluded from this unaffected area. The fenced area referred

to as Area E, is owned by RMI and is located to the northeast.
.

Area A

Radiological contaminants are the focus of investigations in Area A. If analyses indicate contamination,

further investigation will be conducted. Sampling of surface soils (from 0-6 inches depth) at 30 randomly

selected grid nodes .of a 10-meter grid and analysis for uranium and Tc-99 will be conducted. .

Approximately ten percent of the samples collected will be analyzed for Th-232.

Arra.E

Area E encompasses approximately iI acres. This area is located in the prevailing dov n wind direction

from the plant and, therefore, will be assessed for the presence of uranium and Tc-99. At: hough this area

is not anticipated to be contaminated by RCRA materials since it was not used by RMI and is not a site

of former industrial activity, samples will be tested for RCRA constituents.

Because the walkover radiation survey of this area indicated background and the area was therefore

classified as unaffected, 30 samples will be collected from randomly identified nodes on a 10-meter grid.

Analyses will be conducted for uranium, Tc-99, the eight RCRA metals, and semi-volatile and volatile

organics.

7.5.1.2 Affected Area

The surface radiation survey was conducted to identify potentially affected areas. These areas were

identified as B, C, D, and F. The affected areas had surface radiation survey grid readings over 100 cpm -)e'

net. Isolated areas of elevated surface radioactivity in areas A and D will be targeted for specific

characterization (see Subsection 7.5.1.3). ..

!

I
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A systematic sampling approach will be employed to delineate radiological surface soil concentrations

within the affected area. The data will be used to create uranium 'isopleths to a depth of 2 feet bls.

Samples will be systematically collected at 20-meter intervals on a 10-meter grid from the affected area.

Sample spacing may be decreased to 10 meters or less in the vicinity of the buildings (Area 11).

*

Samples will be collected and analyses conducted for uranium and Tc-99. Isotopic uranium analyses will

be conducted on about 20 percent of the samples. The remaining 80 percent of the samples will be

analyzed for total uranium by gamma spectroscopy. The isotopic data will be used to determine uranium
isotopic ratios. Samples for isotopic analysis will be selected to provide adequate coverage,
representativeness and confidence in the data used to determine the ratios for soils in the affected area:

Approximately 10 percent of the samples collected will be analyzed for Th-232.

Area G, located adjacent to and south of East 21st Street, is assumed to be affected. A surface walkover

radiation survey will be performed during Phase 1. Supplemental soil sampling tasks will be developed

to assess radionuclide concentrations in soils after the radiation survey data has been assessed.

7.5.1.3 Localized Areas of Elevated Radioactivity

Discrete localized areas of elevated surface activity were identified by the surface radiation survey.

Survey personnel reported that such an area is located near grid coordinates -K,3 in Area A and appears
i

to be conf' ed to a single pocket of soil located at the base of a tree.- This area will be sampled and -m
,

analyzed for isotopic uranium to evaluate the source of the material. A second area is located on MTl I
~

property near coordinate -H,12. ' This area of elevated radioactivity will be aampled to determine the

extent of surface contamination. A third area, located within the fenced area cast of the plant. between

the drainage ditch and the Nationa'l Pollutant Discharge Elimination System (NPDES) permitted outfall.

will be sampled to evaluate the lateral extent of contamination.

To determine the extent of contamination in these localized areas, sampling and analyses will be

conducted for uranium and Tc-99. Ten percent of the samples collected will be analyzed for isotopic

thorium.

7.5.1.4 Soil Piles

The site contains soil piles as a result of construction activities over the past several years.
Characterization of the soil piles for off-site disposal is addressed under a separate sampling and analysis

plan. The plan incorporates waste acceptance criteria per NVO-325, Rev.1, and comments from the

disposal site. Access to the underlying soils will be necessary to complete site characterization. Itis

preferred that the soil piles will be removed prior to further sampling for site characterization.' If the soil

piles remain in place during the site characterization, then provisions will be made for access to the

historical soil surface for sample collection.
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7.5.1. 5 East 21st Street Drainage Ditches I
.;

I
The drainage ditch south of Area F diverts surface runoff east and north to Fields Hrook, and west and

'

north, across Area A. Sediment sampling will be conducted to determine if sediments from RMI property

were transported and deposited along the ditch. Samples will be collected at regular intervals along the

ditch and used to evaluate the preserce and/or lateral extent of contamination. The initial sampling point

will be located at the highest elevation of the ditch as determined by topographic survey. Surface

sediments (0 - 6 inches) will be collected at low points along the ditch and analyzed for uranium and Tc-

99. The drainage ditch adjacent to and south of 21st Street (Area G) will also be sampled after the

walkover radiation survey has been conducted, the data analyzed, and a supplemental sampling task
prepared.

7.5.1.6 Underground Utilities
,

Underground utilities on site constitute a'specine investigative unit. These utilities transport stormwater,

treated and untreated sanitary wastes, treated and untreated process effluent, and non-contact cooling

water. Liquid wastes are treated on site, combined into a 30-inch outfall and discharged to Ficids Brook

in accordance with the NPDES permit. A biased sampling program will be used to identify and
characterize potential locations of elevated radioactivity. The biased sample locations will be identified

i

through the use of a gamma probe and video camera system to detect areas of increased activity within

the utility pipes and to provide a visual identification of pipe deterioration and material buildup.. Other

biased sampling locations will be determined based upon access to the utility (some utilities may not be

accessible due to the ' presence of surface obstructions), in the absence of identifiable elevated '

radioactivity (greater than 1.5 times background), each of the utility lines listed below will be sampled

at up to 3 locations.

The following utility lines identified by plan drawings will be investigated:

1) Drainage tile and catch basin leading from the southwest area of the RF-3 Butler Building to the

wastewater treatment plant, and piping from the building cast to the Main Plant j

2) The process water line from the RF-6 Butler Building lab acid neutralization pit to the Sparkler

filter system and the associated 6-inch line leading from the Sparkler filter system to the 18-inch

storm sewer

3) The 18-inch abandoned storm sewer south of the plant

4) The 30-inch combined outfall leading to Fields Brook

5) Piping leading from the sump west of the burn pad

AAsCMsECT7.Rv0 7-11 Rev. No.: 0



-.

6) The 18-inch sanitary sewer north and under the Main Plant

7) The argon gas line north of the Main Plant

Samples will be collected from a depth consistent with the base of the piping. To evaluate vertical

migration of radionuclides, all soil samples will be field screened for beta-gamma activity using a G-M,

scintillation or proportional type detector. Sample collection at 5-foot depth intervals in borings will
continue until field screening indicates activity less than 1.5 times background or the bedrock shale unit

is encountered. The maximum depth of the borings will be about 30 feet. The first sample below the

base of the utility with detectable activity less than 1.5 times background will also be collected for
,

laboratory analysis Samples will be analyzed for uranium and Tc-99. If field screening indicates that -

wastewater has contaminated the soils, additional analysis for RCRA characteristics', based on processi

knowledge of effluent, is warranted. Additionally, select samples will be screened for waste acceptance

criteria. A phased approach to delineate the extent of contamination will be employed if contaminants
are detected above regulatory limits.

,

7.5.1.7 Fields Brook Outfall

The Fields Brook outfall is a NPDES permitted discharge for plant process effluent, non-contact cooling

water, and sanitary wastes treated on site. Storm water drained from building gutters. paved areas and

unpaved areas is also discharged through the NPDES outfall. A cleanup of uranium contaminated soils

at the outfall was conducted at the request of the NRC in the 1980s. The cleanup consisted of excavation )

of contaminated soils. Samples were collected during the excavation and analyzed for uranium. The-
'

excavation, sampling, and analysis continued until the uranium contaminated soils were removed. The

excavation was backfilled with soils obtained from an unknown source. Documentation regarding the

volume of soils excavated, final clean-up level, and disposal of the soils is not available. '

Systematic sampling at the base of the historical excavation and of adjacent undisturbed soils will be

conducted to assess the ability of the previous cleanup to meet release requirements for unrestricted use

and to evaluate potential presence and lateral extent of residual uranium in subsurface soils. Soil samples

will be collected at grid nodes. The lateral extent and depth of the sampling effort is dependent upon the

lateral extent and depth of the excavation. Analyses will be conducted for uranium and Tc-99. The

number and location of samples to be collected will be determined after initial characterization

information is available.

7.5.1.8 Former Evaporation Pond
.

The former evaporation pond is part of the CAMU which also includes the swale, and the seep pond.

Soils in the vicinity of the former evaporation pond have been removed and placed in drums for
temporary storage. The CMS completed by Eckenfelder (Eckenfelder 1992) for remediation of the
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CAMU incorporates US EPA and NRC clean-up levels for TCE and uranium in soils. Additional
characterization of the CAMU for design of remedial alternatives or waste volume estimates is not
required at this time.

The RFIES for RMI identifies the presence of transuranic elements in drummed materials (evaporation-

pond sediment and soil mixture) excavated from the former evaporation pond. Although transuranics are

not expected to be a significant contributor to soil contamination or worker exposure, quantification of

the presence of these elements, specifically plutonium and neptunium, is required to achieve
characterization objectives. Soil samples will be collected at ground surface and at depth in the vicinity

of the former evaporation pond. Sample locations are located to identify the potential extent of
transuranic elements in subsurface soils. Samples will be analyzed by alpha spectroscopy to identify and

quantify the presence of transuranic elements. The soil boring and sampling activities will be conducted
in conjunction with Task i of the Phase I Groundwater Characterization Work Plan.

7.5.2 Potential RCRA investiaative Samplina

The SR identifies several areas of potential RCRA contamination. Although these areas may be contained

within radiologically affected areas scheduled for remediation, the presence of RCRA materials will be

evaluated, particularly in regard to regulatory cleanup guidelines and land disposal restrictions.

Therefore, the sampling program for RCRA contaminants is biased toward areas of suspected and/or-

known contamination. Within each biased study area, samples will be systematically collected at varying -

depths up to 2 feet to identify and delineate potentially contaminated soils. Potentially contaminated

RCRA investigative units include the Area B fenceline, the area north of the main plant, the burn pad,;

| the fire road, and the RF-6 Butler / Main Plant South. At several sample locations the investigative units
!

described below (e.g., the fenceline, the area between the Main Plant and the north fenceline of Area B,

and the fire road) overlap. Analytical data obtained from such locations may be used to evaluate any of

j the applicable investigative units.

7.5.2.1 Fenceline

The fenceline enclosing Area B constitutes a separate investigative unit due to the reported application

of waste oils from the hydraulic press as a weed suppressant. The extent or frequency of this practice

is not known. Soils along the fenceline will be systematically sampled to evaluate the presence of residual

RCRA metals, and volatile and semi-volatile organic compounds

f

7.5.2.2 Area North of the Main Plant

The area north of the Main Plant, and extending north to the Area B perimeter fenceline, was previously

| used for equipment and drum storage, and as a laydown area for equipment cleaning. Hydraulic oil leaks

from plant presses were also discharged north of the Main Plant. Currently, the area is partially covered

usenster7.nvo 7-13 Rev. No.: 0
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with soil piles from previous site activities. As discussed in Subsection 7.5.!.4, a separate soil pile .

.

sampling and analysis plan has been developed.' This soil characterization work plan assumes the piles.

will be characterized and packaged or. moved as necessary to provide access to the previous ground i

surface.
,

Systematic sampling in this biased area will be used to determine the chemical contamination of surface -

soils. Soil samples will be collected at .5 to .10 meter intervals on a 10-meter grid. . Analyses will be!

conducted for RCRA compounds known to occur on site, including the eight RCRA metals, and volatile ' >

- and ' semi-volatile organic compounds. Samples obtained from the drum storage portion of this area will-
'

,

be analyzed for the presence of transuranic elements.

7.5.2.3 Burn Pad

RMI burned light combustible materials such as wood and cardboard from 1962 to 1975 on a burn pad

located at the northeast' corner of Area B. Documentation concerning quantity and types of burned t

materials is not available. A systematic, phased approach to soil sampling will be used. . Samples willL

be collected at grid nodes on a 10 meter grid.

|
'

The area is included in the larger affected area; therefore samples collected under this phase need not b'e - ,

"analyzed for radiological compounds. Analyses will be conducted for the presence of RCRA compounds.
. including the eight RCRA. metals, and volatile and semi-volatile organic'c'ompounds. If RCRAl

compounds are ident|6ed in' soil samples, an additional sampling phase may be necessary.
.

.

;

. 7.5.2.4 Fire Road ' l
'

The Ore road is a gravel and dirt roadway constructed to' provide fire fighting equipment. trucks, 'and '
~

personnel access to all sides of the plant in case of Gre. Records indicate that waste oils were periodically'

applied to the roadway to suppress generation of dust. It is possible, however, that this practice resulted :
|

in residual contamination of the underlying soils, primarily by metals and organic compounds. j

A systematic random sampling approach will be used to' evaluate contamination in this' area.L Soils willa

be collected from a depth below the base of the road construction materials (primarily ballast stone). The i !

first sample location will be randomly selected, and remaining samples will be collected at specified 1

.
intervals around the road to provide comprehensive coverage. - In addition to radiological testing,-

laboratory analyses will include organic compounds (volatile, semi-volatile) and metals;
.

7.5.2.5- RF-6 Btitler Building / Main Plant South

The area south of the RF-6 Butler Building roll-up door was historically used as a'laydown area fort
.. ;.

.

equipment cleaning. It is suspected that small quantities of waste solvent may have been used of in the .

A:\sCPiSECT7,kv0 '7-14 RevJ No.: O i
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- area on an infrequent basis. Additionally, soils from this area may have been used as backfill south of

the RF-6 Butler Building and the Main Plant.

A systematic sampling approach will be used to evaluate the presence of residual contamination from

these activities. A phased or iterative approach may be used if necessary to closely define the lateral

extent of contamination and average concentrations if compounds are detected. The area will be sampled

for organic compounds (volatile and semi-volatile) and the eight RCRA metals.

7.6 Sample Locations

For the areas discussed above, soil samples will be collected at the sample interval and locations presented

in Table 7-2. Drawings showing the sampling grids and sample locations can be found in Section 3 of
~ the Soils Characterization Work Plan.

l-

(

l

|
!

!

'

|
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SECTION 8

BUILDING / EQUIPMENT

.

8.1 Data Needs

Table 8-1 lists the overall and buildings / equipment objectives presented in Section 1. Table 8-2 presents

data needs for the buildings / equipment characterization. The data needs are listed in the table and are

compared with overall site characterization objectives listed in Subsection 1.2.1 and a general description

of the activity planned to meet those objectives. The table also indicates a series of " buildings
objectives." Like the hierarchy of documents, there exists a work How of objectives.

The overall objectives were developed based upon identification of data " gaps" or " data needs" as -

: indicated in the site SR. Each media-specific work plan is structured around a set of media-specific

objectives based upon veri 6ed data needs. Individual tasks within the work plans have specific focused

objectives. With each planning document in the hierarchy, the objectives become increasingly refined

and less general.
'

Table 8-2 brings together the data needs, overall objectives, buildings objectives, planned activities, and

work plan tasks for the plant buildings which are all located in Area II. For the specific tasks listed, task

,

objectives and attendant activities are presented in Section 4 of the fluildings Characterization Work Plan.
1

i-
| 8.2 Guidance Documents
l
|

Several guidance documents provide guidance for developing the lluilding Characterization Work Plans.

Table 8-3 lists the primary documents.

[

8.3 Technical Basis

The buildings characterization incorporates two separate approaches. First, the radiological
characterization approach is based upon radiological contamination levels. Random and judgmental

surveys will be made to determine the level and extent of radiological contamination. Selected samples

| will be taken to determine uranium isotopic ratics and levels of radiological contaminants present. A

separate second approach is based upon an observational and historical process knowledge for the RCRA

hazardous contaminants. Should materials be identiDed which have both radiological and RCRA

hazardous contaminants then the resulting waste materials, i.e. mixed waste, must be managed in

accordance with the appropriate regulations.

,

!
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Table 8-1 - Site Characterization Objectives

t

Overall Site Characterization fluildings Characterization Objectives:
Objectives:

1) Establish a baseline for natural conditions 1) Establish baseline radiological characterization
(background) with respect to known or data for estimating total U, isotopic U, Th-232,
suspected contaminants identified in Table 4-1 and Tc-99 concentrations in potential
of Subsection 4.1 of the SCP and review decommissioning wastes and for evaluating the
existing data, reports, and the SR that serve as ability of these wastes to meet disposal site -
a basis for development of the media-specific acceptance criteria. 'l
or topically focused work plans

2) Provide additional data to verify the levels of !
2) Establish the nature, level, and extent of Th-232, Tc-99 and TRU contamination are not

contaminants listed in Table 4-1 of Subsection significant contributors to worker exposures
4.1 in Areas A through G with respect to and special precautions or monitoring of these
known or suspected contaminants for the contaminants during decommissioning are not
individual areas by sampling and analysis of required.
soils, groundwater, and buildings

3) Provide a structured approach for identifying
3) Determine site stratigraphy and hydrogeology materials which may become a RCRA

through the use of existing geological and hazardous waste during building
hydrogeological data, geologic logging of decommissioning.
borings, and geophysical borehole logging

4) Provide data to further define the scope of
4) Define local groundwater flow directions remediation activities that includes determining

through use of existing grc . water data and if the soil and utilities underneath the buildings -
by installing additional monitoring wells are contaminated and the depth of penetration

of contamination on selected concrete surfaces.
5) Provide data to assess the concentration or

'
exposure hazard and determine if special 5) Provide data to support engineering evaluations
precautions or monitoring of the contaminants of decontamination techniques to allow
during remediation are required unrestricted release of equipment and building

materials. l

6) Provide data to support engineering evaluation,
selection and design of remediation options, 6) Provide data to support the development of
and assist in preparation for the final dose assessments and the establishment of
termination survey clean-up levels.

|

,

l

,

I
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. Table 8-2 - Data Needs for the Buildings Characterization

Area Data or Information Need Supports Activity and Work Plan Task Number

Overall ' Building
Objective Objective

B Presence or absence and the level and extent of fixed 2 1,6 Random and judgmental building surfaces and
BUILDINGS and removable alpha and beta contamination on selected equipment will be surveyed for alpha and

building and selected equipment surfaces beta contamination (Tasks 2,3,6, and 7)

Depth of contamination on concrete and painted 2.5,6 1,4 Concrete core samples (Task 4) and paint chip
surfaces (Task 3) samples will be collected

Presence or absence and level and extent of Th-232 2,5 2 Th-232 analysis will be conducted on samples
contamination collected at selected floor grids (Tasks 2,4, and 5)

Presence or absence and level and extent of 2.5,6 1,2,4 Uranium, R-232, Tc-99, and isotopic Pu analyses
radiological soil contamination underneath the will be conducted on selected soil samples (Task 5)
buildings

4

Presence or absence and level and extent of Tc-99 2,5,6 2 Tc-99 analysis will be conducted on samples
contamination collected at selected floor grids (Tasks 2,4, and 5)

Presence or absence and level and extent of Pu 2,5,6 2 Isotopic Pu analysis will be conducted on samples
contamination collected at selected floor grids (Tasks 2,4, and 5)

Uranium isotopic concentrations in contamination 2 1 Isotopic uranium analysis will be conducted on

samples collected (Tasks 2,4, and 5)

RCRA hazardous contaminants which could result in a 2.5,6 3 An evaluation of potential RCRA hazardous
RCRA hazardous or mixed waste during contaminants will be made (Task 8) ,

. decommissioning

.

Note: Numbers in " Objective * columns represent numbered objectives presented in Table 8-l.

AnsCPGECT8.RVo - 8-3 Rev. No.: 0'
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Table 8-3 - 11uildings Characterization: Primary Guidance Documents

Reference
Title Guidance for:

(See Section 13)

(Draft) Afanualfor Conducting Radiological (NRC 1992b) . Radiation survey design
,

Surveys in Support oflicense Termination,

NUREG/CR 5849

Afonitoringfor Compliance with (NRC 1981) Radiation survey design

Decommissioning Termination Sunry Criteria,

NUREG/CR-2082

Test hiethodsfor Emluating Solid Waste (SW): (US EPA 1986b) I) Sampling design

PhysicauChemical Afethods, SW-846 2) Quality assurance .

project plan

3) Sampling

documentation

4) Analytical methods

Data Quality Objectivesfor Remedial Response (US EPA 1987) 1) Sampling design

Activities 2) Data quality objectives

Survey Procedures Afanualfor the Oak Ridge (DOE I990) Radiation Survey

Associated finiversities (ORA U) Environmental Procedures
,

SunYy and Site Assessment Program (ESSAP)
-

G:tality Assurance (QA) Program Requirements (ASME I989) OveralI QA requirements

for Nuclear Facilities, NQA 1-l989

(Draft) Wanch Technical Position Paper on (NRC I992a) Sampling design

Site Charac:eri:ationfor Decommissioning

Sites

Nemda Test Site Dqfense Waste Acceptance (DOE 1992) 1) Analytical

Criteria, Certification and Transfer requirements
u

Requirements, NVO-325, Rev. I 2) QA requirements i

8.3.1 Radioloaic3LChara.pJpMG.ti_o_0

Sampling locations will be selected ush:g both random and judgmental sampling designs. A stratified

design will be used to determine the random sample locations for the RMI buildings This design was

selected because it is flexible and useful for estimating average contamination concentrations. Ilased on

A:\SCP\ SECT 8 RVO 8-4 Rev. No.: 0
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existing information, the RMI facility was stratified into the 20 locations or buildings. Each location was

further stratified into walls, floor, and ceiling. Each stratum is subsequently randomly sampled to
provide an estimate of the population mean.

The radiological parameters of concern include alpha and beta / gamma radioactivity expressed in units of
2dpm per 100 cm . The number of samples was estimated using existing data by the formula:

22N = t s /E2 or (ts/E)'(US EPA 1986)

2where: s = the sample variance,
t2 = Student's T value, and

E = the desired half-width of the error interval

!. The number of samples was allocated proportionately to the relative area of the structure. Fifty percent

of the samples were allocated to the floor. Of the remaining 50 percent of the samples, half were

allocated to walls, one-forth to ceilings, and one-forth to equipment and additionaljudgmental samples.

These areas that were inaccessible because of equipment or other reasons were excluded from sampling

consideration. The margin of error was selected as that value within 25 percent of the mean, an alpha

value of 0.10 (90 percent confidence) was selected.

i

Judgmental sampling is appropriate to' estimate the radiological contamination present on selected

equipment, piping, ductwork, etc., and the soil underneath selected buildings. Sample locations were +

determined using process histories, engineering judgement, drawings, swipe test results and other

. pertinent material. Samples will be selectively taken in those areas having the greatest potential for being

| contammated.
1

8.3.2 RCRA Hazardous Characterization
.

RCRA Characterization will be conducted using an observational approach based upon operational

history. An evaluation will be done to identify potential materials which may contain RCRA
contarninants above regulatory levels. if a review of available data is unable to demonstrate the material

would not contain RCRA contaminants above regulatory levels, sampling of the material may be
conducted. This task follows the approach developed for characterization of the old RF6' offices and

|- documented in RMI-L-l75, Characterization ofBuilding Materials in the Old Ofices in the RF-6 Butler

Building.

|
! 8,4 Areas to be Characterized in the Prelirninary investigation Phase

| All of the 25 buildings being characterized are within Area B. Of these 25 buildings, five are used daily
L (modular offices, modular laboratory, ES&H Building, Guardhouse, and Health Physics offices). As a

AAsChsECr8.Rv0 8-5 Rev. No.: 0
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result, contamination levels may vary significantly over time. Each of these areas is maintained as a'non-

radiological area (i.e., < 700 dpm/100 cm removable and < 3,700 dpm cm' fixed contamination). The2

modular offices and modular laboratory will be excluded from this characterization plan because these

structures were installed after production operations stopped and the soit underneath these buildings was

remediated to unrestricted release levels. Direct and removable radiation data are routinely collected as

part of RMI's radiation control program. . Limited sampling will be conducted in the ES&H building,
Guardhouse and Ilealth Physics offices.

8.5 Building / Equipment Sample Locations

The estimated number of sample locations is presented in Table 8-4 Drawings and tables describing the .

sample locations are presented in the Buildings Characterization Work Plan. The locations to be sampled,

the number of samples collected, and the analyses conducted may be modified as data is collected and

evaluated. Deviations from the work plan will be approved and documented in accordance with approved

procedures.

A ASCP\ SECT 8,RVO 8-(3 Rev. No.: 0
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Esumated number of samples for drect and removable afpha and beta radoactMiy at the RMI fac!Hty. ~j

'

%mple Allocation |

Area Samples
. .

t.ocaUon (ft2) - Percent Required Floor Walls Comng Judgemental

RF6 BuHding - 20350 21.2
~

551 282 141 71 56
Northwest Storage Buudng 18810 19.6 509 261 130 . 65 52
Maln Plant (Hgh Bay) 15303 15.9 414 212 106 53 42,

RF6 Butler Buildng Adduon .9650 10.0 261 134 67 33 27 M
Main Plant (Low Bay)- 8446 8.8 229 117 59 29 23 ;- '
Binet Storage Warehouse ~ 5615 5.8 152 78 39 19 16 "

RF3 BuUer BuGdng -'
. 2720' 2.8 74 38 19 9 8 Jl

Enclosed Truck Ramp (See Note 1) 2457 2.6 68 35 17 ,9 7
Tool Crib 1. 2250 2.3 61 31 16 8 ,6
Wastewater Treatment Plant 2024 2.1 55 28 14 - ~7 'S
Die Head FHier Building - -1680 1.7 45 23 12 - 6 5
Dock Area

'

-:1510 1.6 -41- 21 to 5 4
EnclosedRamp - 1500 1.6 41 21 10 5 4
Saw Filter BuRdng - . 1125 1.2 - 30' -16 8 4: 3
Runout Table FNier Buildng 900- 0.9 24 12. 6 3 2
RCRA Storage Buildng 800 0.8 22 11 6- 3 :2
Substation - 474 0.5 13 7 3 .' 2 1
CompressorRoom . .. 262 . 0.3 '7 4- 2- '1 1
Sewage Disposal Plant - _ -128 - 0.1 3 2 1- 0- 0
Emergency Equipment Storage BIdg. 120 0.1 3 2 1 0. O

TOTAL 96f24 2602- 1335 667 334- 267

Note 1: ContaminaUon data not available, used data from the RF3 BuUer BuHding to conservalvely estimate he number of samples

Table 8-4'- Estimated Number of Sample Locations

. _-
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SECTION 9

QUALITY ASSURANCE-

The RMI Site Restoration Quality Assurance Program Plan, RMI-L-125 (SRQAPP) serves as the quality
assurance guidance document for.all characterization activities. Incorporated in the SRQAPP are the

standards of Quality Assurance Program Requirementsfor Nuclear Facilities, NQA-1 (ASME 1989),

Interim Guidelines and Specificationfor Preparing Quality Assurance Project Plans, QAMS-005/80 (US
EPA 1980), and Quality Assurance, DOE Order 5700.6C.

|

The program is designed to provide for appropriate levels of training, necessary documentation, clear

definition of responsibility and authority among project participants, and conduct of all activities

according to approved procedures. The overall objective is to develop and implement approved
procedures for all activities in a manner that results in acquisition of sufficient defensible data of traceable

|
and documented quality when measured against pre-established data quality objectives (DQOs).

;

9.1 Data Quality Objectives

DQOs presented in the work plans provide for the quantitative, qualitative, and areal selection of

sampling sites, and are designed to assure development of sufficient data with a statistically-dctermined
~

'

uncertainty that is acceptable and manageable. Specific DQOs, when linked with specific data needs,

form the framework for design of a successful data collection effort based on detailed work plans and are
implemented through approved procedures.

9.2 Data Quality Indicators

To meet the objectives of the charanciation efforts, the data generated must be sufficiently accurate,

precise and representative of the materials being investigated. A discussion of the indicators that provide
assurance of data quality is i scluded in Subsections 9.2.1 through 9.2.5.

9.2.1 Confidence

Unless stated otherwise in the media-specific work plans, a 90 percent confidence shall be used to

describe the uncertainty in the data. To verify that a 90 percent confidence has been achieved, the

confidence interval will be calculated using the equations stated in SW-846, Test Methodsfor Evaluating
Solid Wastes, Third Edition, Table 8-1. These equations require the data to be normally distributed. If

the data are not normally distributed, other statistical methods are required to confirm a 90 percent
confidence interval has been achieved.

A:\sCP\ SECT 9.Rv0 tj. ] p,y, go,: o



_ .. . .. .. .. .. .. -. .. . .. - .. . -.. .-
... ..- . - . - - . - - .

The regulatory thresholds for chemical contaminants are stated in 40 CFR Part 261. In accordance with -

NRC Guidelinesfor Decontamination of Facilities and Equipment Prior to Releasefor th restricted Use

or Tertnination ofLicensesfor Byproduct, Source, or Special Nuclear Afaterial, for radiological samples

of materials for free release, the regulatory threshold is the appropriate free release limit for the
radionuclide being analyzed. A 90 percent confidence interval will be calculated to describe the.

uncertainty in the data.

The regulatory thresholds for groundwater chemical contaminants are stated in 40 CFR 141, National

Primary Drinking Water Standards. Groundwater cleanup requirements for the CAMU~are presented in

Subsection 4.2.

9.2.2 Representativeness

it is anticipated that the samples obtained will be representative of the media being characterized. A

combination of random, judgmental (biased), and systematic samples will be taken to increase the.

representativeness of the data.

9.2.3 Samnlino Accuracy and Precision

Sample accuracy will be assessed through the comparison of the analysis of the unknown sample (obtamed

in the field) with the analysis of samples with known concentrations created in the laboratory. The

accuracy of analytical data is tested through the analysis of laboratory blank samples. spiked samples,

laboratory standards, reference samples and field duplicates. ' Sampling precision will be achieved by

collecting the appropriate number of samples as necessary to achieve the desired confidence . interval.

9.2.4 C_nspleteness

Completeness is defined as the percentage of measurements or amount of data required in order to make

a decision concerning the media being characterized. The completeness goal is essentially the same for

all data uses. Completeness will be calculated as follows:

Completenen (%) , (No of WH Wlues reported per parameter) , 399
(No. of samples plannedfor analysis)

He target for completeness is 90 percent for all analyses. If 90 percent completeness is not achieved,-

the data will be revi'ewed by the environmental engineer, and a determination will be made as to whether .

additional samples must be collected to achieve the desired confidence limit. If the desired confidence

limit is achieved, additional samples may not be required.
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9.2.5 Compafability

Comparability expresses the' confidence with which data sns can be compared. Sample data generated

during this procedure will be comparable with other sample data if consistently documented field and ' -

laboratory procedures used for similar samples and similar sampling methods and sampling conditions.

are maintained.

9.3 Standard Procedures

Standard procedures and protocols currently used for conducting fie'Id work, laboratory work, and
.

administrative quality assurance / quality control functions are referenced in Appendix B, General-

Procedures. The media-specific work plans provide the overall. technical guidance for the site

characterization activities, discussions of field quality control, and laboratory quality control, SOPS
provide the detailed instructions for completing the various activities described in the work plans. Work

not authorized by an approved procedure or work instruction shall not be performed until a work

procedure or instruction has been prepared and approved.

RWPs will be prepared for all media-specific characterization activities, The RWP will be updated as

necessary.

1

I

|
|

|

l-

|
l

!

|

|
|

('
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SECTION 10

L HEALTH AND SAFETY

A Health and Safety Fian specific to the site characterization work plans was prepared to supplement

OSHA 1910.120, " Safety and Health Plan," RMI L-163. The goal of the Health and Safety Plan is to

support the planned media specific work plans. The goal is achieved by planning activities and
monitoring to assure the health and safety of the worker and other personnel on and off site The OSH A

1910.120, " Safety and Health Plan" was prepared to be consistent with Title 29 Code of Federal

Regulations (CFR) 1910.120 Hazardous Waste Operations and Emergency Response.

Specific activities are identified for the separate characterization work plans and incorporated into the

Health and Safety Plan. The activities covered by this Health and Safety plan are listed below.

|

I) Conducting soil, groundwater, and building surveys

2) Collecting building concrete core samples

3) Collecting soils samples under buildings
,

| 4) Collecting soil samples

| 5) Collecting groundwater sampin

|

|

l

!

|

.

|

|
.

l

|

|

'
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SECTION -11,

.

PROPOSED CHARACTERIZATION SC.HEDULE !
t

't.

... This section provides the tentative schedules for the individual media-speci0c work plans as denned by
, .

. . . 'h

the major individual characterization tasks.
:;

11.1 . Tentative Schedules
_,

The schedule for the RMI site characterization consists of three separate parts (one for each of the media- f
specine work plans). For each media-specific work plan the individual tasks are identified. Milestones a
for the individual tasks are provided in Tables 11-1 through 11-3.

.

. A start date for each media-specinc characterization work plan has not been included. A start date will .

be incorporated when the required contracts for sampling and analysis and all required training of- *

,

personnel are in place. The initiation of each work plan could be independent of other work plans. The

characterization activities can begin once the SCP is approved.
,

:

|- 11.2 Work Activity Sequence

Activities for the media-spec 0c work plans have common activity titles but are unique for the specific [:
~

media. The proposed schedule takes into consideration the time constramts associated with each activity. .

For example, if a high priority is placed on shortening the schedule, then expedient laboratory analysis
would be required and the cost would increase.

11.2.1 Groundwator Activities
'

1

The proposed Phase 1 groundwater sampling schedule duration is 7 months (see Table 11-It Further

sampling and analysis of the groundwater' will be. performed on a semiannual basis as a routine

monitoring function (Steps 3, 4, and 5 of Table 11-1). The duration of one cycle of the routine ;_

monitoring of wells will be approximately 7 months. The groundwater monitoring activities identified

as numbers 3,4, and 5 on Table 11-1 will be repeated semi-annually as part of the routine groundwater.

monitoring program currently in place.

I
11.2.2 Soil ActiyJ11gji

_

.

The Phase i soils characterization is proposed to last for 9 months (see Table Il-2). Unique to the soils

characterization is the initial establishment of a grid system and evaluation of soil contamination.near :

underground utility lines. The total time required for the collection of surface samples and soil borings
.,

. .

.AMCMsEcril.RVO 11-1; Rev No.: 0 1
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1

will be approximately 5-1/2 months. The quantity of samples and analyses specified in the work plan j

will require si;nificant time for both laboratory analyses and data validation. .)t

Ey!!1inas Activitics -)11.2.3 1
;

1

The proposed Phase I buildings / equipment schedule duration is 8 months from establishing the grid to -
'

completing the data validation (see Table Il-3). This represents establishing the grid system and

conducting two separate characterization efforts. The radiological surveys and the collection of samples

are conducted independently of the process history and the direct observation approach used for RCRA
'

hazardous contaminants. The buildings characterization activities as described in Table'll-3 will be 1

implemented on a building-by-building basis.
,

!

I

|
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Table 11-1 - Proposed Phase 1 Groundwater Characterization Schedule

Activity Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Month 7

l) Install Wells < >

2) Land Survey Locations <- ->

3) Sample Collection < - - - - >

4) Analysis < -- >

5) Data Validation < --- -- >

6) Data Evaluation and Response <- -- >

Note: Steps 3,4, and 5 will be repeated semiannually for as part of the characterization activities and for routine groundwater monitoring.

A:\SCP\ SECT!1.Rvo i1-3 Rev. No i o
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Table Il-3 - Proposed Phase i Buildings / Equipment Schedule

_7

Activity Month 1 Month 2 . Month 3 Month 4 Month 5 Month 6 Month 7 Month 8

1) Establish Interior Grid < >
System ;

2) Building Sampling - swipes, < ->
cores, etc..

3) Equipment Sampling - < ->
swipes, cores, etc.

4) Conduct Dose Rate < -- >
Measurements

5) Collect Floor Core Samples < - - - - - - ->

6) Collect Subslab Soil Samples < ->

7) Conduct Building Exterior < -- >

Survey

8) Evaluate Building RCRA < >
Contamination

9) Analysis < >

10) Data Validation < - - - >-

11) Data Evaluation and < -->
Response

Note: The building characterization activities, numbers one through seven, are implemented in sequence by building.
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SECTION 12

SITE CHARACTERIZATION REPORT

The Site Characterization Report (SCR) is a report that will summarize the nature, level, and extent of

contamination present and will provide a basis for the remediation efforts deemed necessary to release

the site for unrestricted use. The SCR format and content will be consistent with NRC BTP on Site
Characterization fo Decommissioning Sites.

l

)

)
l

1

.
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Table A-l - Dimensions and Coverage of Selected Structures at the RMI Site Ashtabula. Ohio

Building Dimensions (ft.) Area (sq. ft.) Percent

Northwest Storage Building 114 x 165 18,810.0 18.0

RF-6 Butler' Building Addition 96.5 x 100 9.650.0 9.2

RF-6 Butler Building 203.5 x 100 20,350.0 19.4

Enclosed Rampway 15 x 100 1,500.0 1.4

Locker Rooms. Foreman's Offices 29.3 x 183.4 5,380.2 5.1

Enclosed Truck Ramp 31.5 x 78 2,457.0 2.3

Dock Area 51,3 x 29.4 1,510.1 1.4

Emergency Equipment Storage Building 10 x 12 120.0 0.1

RCRA Storage Building 40 x 20 800.0 0.8

Billet Storage Warehouse 50/46.4 x i14 5,614.5 5.4

Main Plant High Bay 53.1 x 288.2 15,303.4 14.6

Main Plant low Bay 26.3/25 x 170.5/158.5 8,445.8 8.1

Runout Table Filter Building 45 x 20 900.0 0.9

Saw Filter Building 45 x 25 1,125.0 1.1

Tool Crib 45 x 50 2,250.0 2.2
*

Die llead Filter Building 48 x 50 1,680.0 1.6

Sub Station 26.3 x 18.7 473.7 0.5

Compressor Room 14 x 18.7 261.8 0.3

Wastewater Treatment Plant 46 x 44 2,024.0 1.9

RF-3 Butler Building 68 x 40 2,720.0- 2.6

ES&ll Building irregular Shape 2,774.0 2.7

Guard flouse irregular Shape 316.7 0.3
,

[ Sewage Disposal Plant 10.6 x 12.1 128.4 0.1

I TOTAL H)4,594.6 100.0

Source: Draft 1991 Annual Environmental Reportfor RMI litanium Company Extrusion Plant, Ashtabula, Ohio,
RMI 1992.

|
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Tab!e A-2 - Building Descriptions

Building Owner Built Description

Northwest DOE 1964 He Northwest Storage Building is approximately 114 feet wide by 165 feet long.' A fence
Storage Building is installed to separate the, building into north and south areas. It is constructed of a

concrete foundation and slab with insulated sheet metal walls. He roof is pitched metal

with 6-inch fiberglass batt insulation. He superstructure for the roof is all metal columns,
struts, and purlins. Here are 6-inch, 8-inch, and 18-inch diameter storm sewer drains

running undemeath the building that may be contaminated. South of the fence is a machine

shop area containing various machine tools including: various lathes, saws, and grinders,

and a drill press, milling machine, belt sander, hydraulic press, shear, and lift truck hoist..

Along the east wall, shelves are installed for tool storage. North of the fence is a storage

and waste packaging area. A small change room constructed of wood frame with plastic

sheeting walls is located in the northeast comer of the building.

RF-6 Butler DOE 1963 He RF-6 Butler Building Addition is approximately 96.5 feet x 100 feet. It is a pre-
Building Addition engineered metal structure with concrete sla's floor and insulated walls. The original roof is

pitched metal with 14 foot eaves and 6-inch fiberglass batt insulation. A second, identical

roof has been added over the first. This area was used for product / process development 1

and is currently used for equipment, extrusion tooling and drum storage. Equipment )
located along the east wall includes two acid neutralization tanks, forge area-stack #6, two - |
caustic tanks, and a plate and frame filter press. Miscellaneous burial boxes, drums,

.

extrusion tooling and equipment are stored in this building.

RF-6 Butler DOE 1964 He RF-6 Butler Building is 100 feet by 200 feet with 14 foot caves and constructed in a
Building manner similar to two pre-engineered metal buildingsjoined along the sides with a roof

valley down the center. A second, identical roof has been added over the first roof. He

floor is concrete. Product / process development activities' including pickling, inspection,

machining,and packaging of depleted and enriched uranium occurred in this building. A

small ventilation system is installed to ventilate selected equipment. . Several lathes,'drillL

press,' extrusica press, extrusion tooling racks. etc. are located in the western portion of the

building. Much of the equipment has been wrapped in plastic.

' A:\SCPiAPPA.RVO . A-2 . no. No.: o !-
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Table A-2 - Building Descriptions (Continued)

Building Owner Built Description

RF-6 Butler DOE 1964 A local ventilation system consisting of ductwork, HEPA filter, and blower serves several
Building

pieces of equipment. He eastern portion contains unoccupied offices and laboratory
(Continued) facilities. Dese rooms contain walls constructed of wood studs and drywall and an 8 foot

ceiling of ceiling tile covered with fiberglass batt insulation. Either carpet or tile covers the

concrete floor in these rooms An equipment storeroom is located in the northeast corner of

the building. A small, approximately 17 feet by 1I feet, pre-fabricated office for Health

and Safety technicians is located along the north wall. A sump which collects liquids from

the floor drains in RF-6 building and pumps these liquids to the wastewater treatment

facility is located along the north wall near the entrance to the enclosed ramp.

Enclosed Ramp DOE 1964 He enclosed ramp connects the RF-6 Butler Building and the Main Plant Buildings. The
1969 (enclosed) enclosure is a pre-engineered type metal structure with a thick concrete floor and insulated

walls and roof. An emergency generator is located along the west wall. A 6-inch fire

water and 6. inch storm sewer line run under the concrete ramp.

Locker Rooms, RMI 1979 (woman's locker room) De women's locker rooms and foreman's offices are connected to the south wall of the low
Foreman's 1983 foreman's office bay area in the main plant adjacent to the engineering offices, men's locker rooms, and new
Offices lunchroom which are considered part of the main plant building. He construction is

concrete block walls with bar joists supporting an original metal deck roof of built up

asphalt and gravel. A second membrane roof has been installed over the original roof.

Interior walls are wood paneling and drywall. Floor tile covers the concrete floor. He

foreman's offices are similar in construction. Rese areas are still used by RMI personnel.

He HP Technician's offices, locker rooms, and lunchroom are maintained as radiologically
" clean" areas.

Enclosed Truck RMI (ramp) 1962 (ramp) ~.ae truck ramp is constructed of concrete. He enclosure is a pre-engineered metal
Ramp DOE (enclosure) 1981 (enclosure) structure. An 8-inch cast iron drain pipe runs under the floor of the dock area and is

suspected to be contaminated. Large floor drains are located along the north wall.

AdSCP\APPA.Rvo A-3 Rev. No.: 0
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Table A-2 - Building Descriptions (Continued)

Building Owner Built Description

Dock Area RMI 1962 An 8-inch cast iron drain pipe runs under the floor of the dock area.

1965 (enclosed)
t

Emergency DOE 1987 The Emergency Equipment Storage Building is a light metal structure mounted on a 4-inch

Equipment concrete slab.

Storage Building

RCRA Storage RMI 1957 The RCRA Storage Building is 20 feet by 40 feet with 13 foot caves and is constructed of .

Building steel angle, sheet metal siding and a roof with wood purlin. The original building had a dirt

floor. A reinforced concrete floor was Eded at a later date.
_

Billet Storage RMI 1984 The Billet (Northeast) Storage Warehouse Building is a pre-engineered metal structure with

Warehouse a concrete slab floor and insulated walls. The roof is pitched metal with 14 foot caves and

6-inch fiberglass batt insulation. This area was used for the storage of incoming and
4

outgoing depleted and enriched uranium materials. Currently the area is used for extrusion

tooling and drum storage. A grit blast enclosure has been installed in the northwest corner -

of the building.

.
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Table A-2 - Building Descriptions (Continued)
I'

m_

Building . Owner Built Description

Main Plant RMI 1957 Dere is a high bay area (288 feet by 53 feet with 47 foot eave's) and a low bay area (170
Building (High feet by 50 feet with 30-foot eaves). The men's locker rooms, new lunchroom HP
and Low Bays) Technician's offices, gauge room, and water heater room are adjacent to the low bay area.

Two bridge cranes, one each 5-ton and 10-ton, travel the entire length of the high bay. A

3-ton bridge crane travels the length of the low bay. ' Reinforced concrete foundations and i

footings were installed in the floor of the building in 1%I and 1%2 to accommodate the

extrusion press. There are concrete structures which were sand filled and covered ' ver
- |o

during this construction. There is a metal plate-covered trench system, used as a waste

| ' drain, which extends to a basement sump area. A utility tunnel runs under the floor. The '

! .

building structure is steel I-beam columns and rafters with metal purlin.- Exterior walls are

corrugated sheet steel coated with a paint / asbestos composite ("Galbestos"). Interior walls

of the building are thin sheet metal coated with a strippable coating. Insulation is

- sandwiched between the Galbestos and the interior sheet metal. He lower five feet of the
walls are masonry.

Main Plant RMI 1957 The original roof is a metal deck covered with a rubber, tar, and gravel build up. He -
Building (High original roof was removed and a second membrane roof has been added over the

~

and Low Bays) corrugated metal roof decking. He equipment within this building includes a 3,850-ton
(Continued) Loewy extrusion press, transfer table, conveyors, pickling tanks, miscellaneous furnaces.

and an abrasive saw. A boiler room is located in a basement area in the westem end of the
high bay ara

Runout Table DOE' 1988 He Runout Table Filter Building is a pre-engineered ' insulated metal building 45 feet by 20'
Filter Building feet. with 24-foot caves. De building is connected to the main plant building, tool crib

room, and saw filter building. The building houses four (4) dust collectors, and cne high
efficiency particulate air (HEPA) filter bank (Stack 3A). ' An electrical duct bank runs

undemeath the floor. He northwest end of the building opens into the saw Filter Building.
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Table A-2 - Building Descriptions (Continued)

Building Owner Built Description

Saw Filter DOE 1986 The Saw Filter Building structure is a pre-engineered metal lean-to type building with the'-
Building cave height varying from 16 feet at the main plant wall to 14 feet at the north end.

Equipment in this building includes a moisture separator, dust collector, and filter housing

which exhausts through a 2,000 CFM blower and 10-inch stack (Stack 4A).

Tool Crib DOE 1982 The Tool Crib Building is a pre-engineered building with insulated walls. This building
contains shelving and extrusion tooling.

Die Head Filter DOE 1987 He Die Head Filter Building is a pre-engineered metal building with several windows, two
Building double doors, and a concrete floor. Hree exterior walls are standard construction with 24 -

foot eaves. He fourth wall connects to the main plant building. He building contains a
cyclone separator, six (6) pulse jet dust collectors., three (3) HEPA filter banks, an 18,000

CFM blower and a 30-inch stack (Stack i A). An electrical duct bank runs under the floor.

Switchgear Room RMI 1957 He 1,000 KVA Switchgear room building is a concrete block building with concrete floor
(Adjacent to connected to the main plant building. His building houses various switchgear and
Main Plant) transformers. Many of the underground electrical ducts undemeath the floor of the main

plant and filter buildings emanate from the electrical substation building.

Air Compressor RMI 1961 He Air Compressor Room is concrete block building with concrete floor. The building is
,

Room 14 feet by 18.7 feet and houses a 100 hp air compressor.

Wastewater DOE. 1988 The Wastewater Treatment Plant is a pre-engineered metal building. He building contains
Treatment Plant a modem wastewater treatment system including a filter press, five large fiberglass tanks.-

pumping and piping systems, metal access platforms and an overhead crane. Eaves are 28

feet above the finished floor.

' AASCP\APPA.RVO A-6 Rev. No.i 0
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Table A-2 - Building Descriptions (Continued)

Building Owner Built Description

| RF-3 Butler DOE 1962 he RF-3 Butler Building is a 65 feet by 40 feet, pre-engineered metal building with 24-foot
Building 1986 (addition) eaves. He floor has a T-shaped drainage trench. Waste oxidation equipment and a bridge

crane are located along the south wall.- Drum sampling and transfer stations are located

along the north wall. An addition,24 feet by 40 feet, was constructed of similar materials

to house a blower .nd HEPA filter system for the oxidation equipment.

ES&H Office RMI- 1950's The ES&H office buildings have walls constructed of wood studs and drywall and an 3 foot -
Building ceiling of ceiling tile. ' Either carpet or tile covers the concrete floor. He ES&H building

is outside previous production areas and maintained as a radiological " clean" area.
,.

Guardhouse RMI 1962 He Guardhouse Building is constructed of concrete block with concrete floor. An addition

1985 (addition) houses lockers, a restroom and miscellaneous storage. The roof is covered by a rubber, tar,

and gravel build-up. The Guardhouse is outside previous production areas and maintained

as a radiological " clean" area.

Sewage Disposal RMI' (before processing began) The Sewage Disposal Plant is a pre-engineered metal building with a gravel floor. The
Plant building covers a buried effluent collection and treatment tank.

' Modular Offices DOE 1991 He Modular Offices Complex is a series of 9 - 12' x 60' boxes connected side-by-ea:h and

the Modular Lab Complex is likewise a series of 6 units. The exterior is TI-II plywood

siding. The interior walls are drywall or wallboard. Floors are covered with carpet or tile.

All contaminated soil was removed from the area prior to trailer installation. The Modular

Offices are outside previous production areas and maintained as a radiological " clean" area.

Modular Lab DOE 1991 The Modular 12b consists of two double wide trailers connected along the center *ine. He

exterior walls are corrugated sheet metal. Interior wa!!s are drywall or wallboard. Floors

are covered with carpet or tile. All contaminated soil was removed from the area prior to

trailer installation. The Modular Lab is outside previous production areas and maintained as

a radiological * clean" area.
L
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Table A-3 - Existing Stack Locations

Stack No. Building Operation

1 Die IIcad Filter Building Extrusion Press (Past Use)

3 Runout Table Filter Building Cooling Table

4 Saw Filter Building Abrasive Saw
i

5 RF-3 Uranium Oxidation (Past Use)

6 RF-6 Building Acid Pickling

7 West End Main Plant Acid Pickling

8 RF-6 Building Lathe Exhaust ~ ]
9 RF-6 Building Addition Resin Dip Tank

i

:
Not Numbered RF-6 Building Laboratory Extrusion Press |

Not Numbered RF-6 Building Laboratory Cut Off Saw

I - Main Plant (Extrusion Press) Decontamination Facility

(Current Use)

5 RF-3 Decontamination Facility

(Current Use)

Not Numbered NE Billet Storage Sandblast Facility

Source: Draft 1991 Annual Environmental Reportfor RMI Titanium Company Extrusion Plant..
Ashtabula, Ohio, RMI 1992.
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APPENDIX B

GENERAL PROCEDURES

Tables B-1- through B-3 identify the field, analytical, quality . assurance and administrative procedure
applicable to the site characterization efforts. The Quality Assurance Officer shall maintain a list of all

approved procedures and.will update this list as new procedures are written and approved.'
,

t

B.1 Field Procedures
.

Field activities consist primarily of all the activities necessary o collect a sample and transfer the sample'.-
9"

- to the laboratory or to measure properties such as surface contamination levels in the field.' Key field
procedures applicable to characterization efforts are listed in Table B-1,

,

B.2 Analytical Procedures

- All on-site or off-site laboratory analyses shall be paformed in accordance with written and approved ~

standard operating procedures and analytical methods Table B-2 lists the analytical methods to be used
for the various analyses required.

.

B.3' Quality Assurance / Administrative Procedures
'

.i,

Quality Assurance procedures provide assurance that the data collected will meet the project objectives.
,

Administrative procedures provide a standard method to conduct administrative tasks such as document '

approval, procurement, document control, etc. Table B-3 lists the applicable quality assurance and
~

administrative procedures.-
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Table H 1 - Current and Proposed Field Procedures

Current Procedure
Suldect Procedure Type

Number

Surface Soil Sampling RMI-L-156 Field Sampling

Subsurface Soil Sampling Proposed Field Sampling-

Groundwater Sampling RMI-L-138 Field Sampling

Verify radiation and surface contamination instruments RMI-L-60 Health Physics
performance is within approved limits prior to use. Procedures -

Provide. instructions for the calibration and maintenance of RMI-L-60 Health Physics
radiation and surface contamination measuring instruments. Procedures

Building Surface Survey Proposed Field Sampling

Conducting surface contamination surveys RMI-L-60 Health Physics
Procedures

issuing Radiological Work Permits RMI-L-155 Health Physics
Procedures

Receipt, storage and shipment of samples by the RMI RMI-L-138 Laboratory
laboratory Procedures

Decontamination of sampling equipment Proposed Field Sampling

Sample Numbering, Labeling and Sealing RMI-L-138 Laboratory
- Procedures

Field Activity Documentation Proposed Field Sampling

Disposal of Drill Cuttings and Groundwater Proposed Field Sampling

Walkover Radiation Survey R M I-L- 149 - Field Sampling -

A:\SCP\APPB.RVO B-2 Rev. No.: 0
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Table 11-2 - Applicable Analytical Methods

Analyte Analytical Mt1 hod

Radiological Contaminants

f Gross Alphs gas flow progurtional counter; laimratory specilie
procedure

Gross Deta gas flow pnportional counter; laboratory specific
pnwedure

Total Uranium kinetic phosphorencence analysis or equal; lateratory
specific procedure

Indopic Uranium (U-238, U-235, U 234) alpha or gamma spectroscopy; laboratory specilie
procedure

Thorium 232 alpha spectroscopy; laboratory specifie procedure

Technetium 99 liquid scintillation; laboratory specifie procedure

isotopic Plutonium (Pu-238, Pu-239, Pu 240) alpha spectroscopy;laivratory specilie pnwedure

RCR A llazardous Contaminants

Volatales SW-846, Method 8240

Semi-Volatiles SW,846, Method 8270

Pesticides SW-846, Method 8080

llerbicides SW-846, Method 8150
'

As, Ba, Cd, Cr, Pb, Se, Ag SW-846, Mediod 6010 *

Mercury SW-846, Medud 7471 *

Cyanide (Total) SW-846, Method 9010

Sulfides (Reactive 5) SW-846, Method 0030

Polychlorinated thphenyls (PCik) SW 846, Method 8080

A sbestos 40 CFR Part 763, Subpart E Appenda A

Toxicity Characteristic Leaching Procedure SW-846, Medmd 1311 (40 CFR 261.24)

Ignitabihty SW-846, Method 1010 or 1020

Corrosivity SW-846, Medmd 9040

Free Liquids SW-846, Medmd 9095

Particle Size ASTM-D-422

Percent Moisture ASTM-D2974-87

Note: * For groundwater analyses: US EPA Methods of Analysisfor Water and Wastes Method 200.7

(As,Ila,Cd,Cr, l'b, Ag), Method 270.2 (Se), Method 245.1 (lig)
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Table 11-3 - Current and Proposed Quality Assurance /Admmistrative Procedures

Curreul
Subject Procedure Procedure Type

Number

Data validation of inorganic analyses Proposed Quality Assurance

Data validation of organic analyses Proposed Quality Assurance

Document control RMI-L-116 Administrative

Audits RMI-L-120 Quality Assurance

Nonconformances RMI-L-122 Quality Assurance

Document review and approval RMI-1.-l 12 Administrative

Unusual occurrence reporting RMI-L-117 Quality Assurance

Equipment and services procurement RMI-L-127 Administrative

Corrective actions RMI-L- 128 Quality Assurance

Contract laboratory evaluation RMI-L-154 Quality Assurance

Laboratory Services Procurement RMI-L-159 Quality Assurance

Operational readiness reviews RMI-L-161 Quality Assurance

QA surveillances R MI-L- 166 Quality Assurance

Audit personnel qualification RMI-L-169 Quality Assurance

l
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