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EXECUTIVE SUMMARY

U.S. Department of Energy (DOE) facilities that use, generate, release or manage
significant pollutants or hazardous materials are required by DOE 5400.1' to develop and B
implement an Environmental Monitoring Plan (EMP) covering both radiological and
nonradiological parameters. Each DOE site EMP must contain the design criteria and
rationale for the facility’s routine effluent monitoring and environmental surveillance

activities.

At the FEMP, the Draft Site Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) Quality Assurance Project Plan (SCQ) requirements must be
integrated into all FEMP sampling and analysis programs, even those that are not driven by
CERCLA requirements such as the Environmental Monitoring Program. Although the
SCQ is not yet approved by the U. S. EPA Region 5, its requirements are incorporated or
referenced throughout the EMP where applicable by request of DOE/FN. Any applicable
changes resulting from modification of the draft SCQ will be reflected in the EMP during
the annual review of the EMP or as needed. The EMP compliments and enhances the

SCQ where appropriate and it does not intend to repeat information contained in the SCQ.

The DOE has provided guidance for the development of an EMP in the "Environmental
-Regulatory Guide for Radiological Effluent Monitoring and Environmental Surveillance”
(DOE/EH-0173T).2 The elements that are considered by DOE to be generally essential to
a quality monitoring and surveillance program are denoted by should* within the
Regulatory Guide.> A summary of each should* requirement is presented in the Summary
- Section of the Regulatory Guide (pp. xi-xxvi).2 DOE requirements for routine
environmental surveillance and effluent monitoring at the Fernald Environmental
Management Project (FEMP) are addressed within the body of this Plan in Sections 1.0 -
10.0. The essential elements are cross referenced in the Plan to the summary of should*
criteria contained within the Guide' (DOE/EH-0173T, Summary xx). The status of

implementation of this Plan at the FEMP has been reviewed and the results are presented

xii 000013
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EXECUTIVE SUMMARY (cont.)

in the "Effluent Monitoring and Environmental Surveillance Program Essential Elements
Matrix" (Attachment A). The Matrix lists the should* criteria presented in the Regulatory
Guide 2 as well as the Sections of the EMP where the should* criteria are addressed.
Furthermore, the Matrix references documentation that supports requirements assessed as
complete, notes deficiencies, and identifies actions required to address deficiencies. In
addition to the implementation status provided in the Matrix, a current description of the
FEMP Environmental Monitoring Program is provided in Section 11.0 of this Plan which
includes a list of FEMP implementing procedures in Table 11-3. Both Attachment A and
Section 11.0 of this Plan will be updated as the ‘EMP is implemented. All programmatic
changes affecting the performance or quality of the Environmental Monitoring Program
must be approved by the Head of the DOE Field Office, DOE/FN. The EMP shall be
submitted annually to DOE/HQ for review. The FEMP is striving to obtain full
compliance by December 31, 1992. ‘ |

xiii
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1.0 INTRODUCTION

U.S. Department of Energy (DOE) Order 5400.1' requires DOE facilities to
develop and implement an Environmental Monitoring Plan (EMP). This -
document is the EMP for the Fernald Environmental Management Project
(FEMP) and was prepared in accordance with the guidance contained in DOE
5400.1,! DOE 540(.).5,3 Draft 10 CFR 834, and the Environmental Regulatory
Guide for Radiological Effluent Monitoring and Environmental Surveillance
(DOE/EH-0173T).2 Non radiological parameters are discussed in this Plan, as
required by DOE Order 5400.1, however DOE has not given any additional

guidance for these parameters.

The EMP is closely tied to the Draft Site Comprehensive Environmental ‘
Response, Compensation, and Liability Act (CERCLA) Quality Assurance Project
Plan (SCQ). When it became necessary to revise and update the Remedial
Investigation/Feasibility Study (RI/FS) Quality Assurance Project Plan (QAPjP),
management decided in conjunction with DOE, to develop a single document
which would be applicable to all sampling and analysis activities sitewide. The
document attempts to integrate various programs (CERCLA, Resource
Conservation and Recovery Act (RCRA, National Pollutant Discharge
Elimination System (NPDES), Environmental Monitoring, etc.) into a single
prdgram using a single analytical parameter list and set of analytical methods.
The approach allows for generation of sets of comparable data which could be
used in different programs and help to minimize duplication of effort. Even
though the EMP requires measurements only at the FEMP fenceline and beyond,
consideration of representative data measurements obtained from onsite locations

also can be factored into program and data evaluations as appropriate.

1-1
COCOLS
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1.0 INTRODUCTION (cont.)

The SCQ is currently being written and developed. Since development is
underway and the site at this time is just ihtroducing DQO concepts and
applications of the DQO process, a concerted effort between all sampling
oréaMzationS onsite to keep abreast with SCQ changes is required. When the
SCQ is approved by EPA and implemented at the site, its use will be mandatory
for all sampling and analysis activities at the FEMP. According to the SCQ, the
EMP serves as the Project Specific Plan (PSP) for routine effluent monitoring and
environmental surveillance activities. Because the Environmental Monitoring |
Program is an ongoing program with a program plah (the EMP), it does not
require the development of a formal PSP. Therefore throughout the EMP, the
SCQ’s PSP requirements will be discussed or referenced were applicable. The .
EMP will identify those requirements that need to be developed and

implemented.

For both effluent monitoring and environmental surveillance, the Plan specifies all
major aspects of sampling, analysis, data treatment, compliance demonstration,
record keeping, reporting, and quality assurance. Sections 2.0 - 10.0 state the
FEMP requirements set forth by this Plan. Section 11.0 provides a current

- description of the program at the FEMP and references the procedures which
implement the requirements of this Plan. Section 11.0 will be updated as the
EMP is implemented to reflect a current description of the routine effluent
monitoring and environmental surveillance activities at the FEMP and will serve

as a tool for assessing the status of FEMP compliance with-this Plan.

0000416
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1.0 INTRODUCTION (cont.)

1.1 Purpose and Scope

‘Environmental monitoring consists of two major activities, \efﬂuent monitoring
and environmental surveillance. The purpose of the EMP is to establish
standards of performance for how routine effluent mom'ioring and environmental
surveillance sampling shall be conducted, to document the associated rationale
and design criteria, and to address quality assurance and data verification
requirements for the FEMP’s Environmental Monitoring. It ensures that work
performed for the Environmental Monitoring Program are of adequate quality to

fulfill Environmental Monitoring Data Quality Objectives (DQOs).

The EMP exemplify FEMP’s commitment to the DOE’s "As Low As Reasonably
Achievable" (ALARA) policy in addressing the control and assessment of
releases of hazardous‘and /or radioactive material’ However, the EMP servesl
another purpose. According to the SCQ, the EMP will serve as the Project |
Specific Plan (PSP) for the routine effluent monitoring and environmental
activities. Therefore, the EMP contains SCQ requirements. Most of these
requirements, however, overlap those specified by DOE Orders in the 5400

series.

As a PSP, the EMP is 1) a supplement to the SCQ and it serves as a

comprehensive work plan scoped for routine effluent monitoring and

- environmental surveillance activities - and-2) a-combination of a-standard QA . " . __ _ _

project plan and a CERCLA work plan that incorporates requirements of the
SCQ.

G0CO0L7
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1.0 INTRODUCTION (cont.)

. The EMP addresses all the required PSP information, as applicable to the
Environmental Monitoring Program. That is, the EMP directs the use of
historical information and assessment of existing data relevant to the
Environmental Mom'toﬁng Program with respect to Program development,
modification, and implementation. During the EMP’s development, such
information was used. Identification of 1) sampling points and how they were
chosen, 2) methods for collecting data either, 3) analytical methods to be used
and corresponding analytical support levels, 4) field and laboratory QA/QC, and
5) data reduction and validation are required per the SCQ. These elements are

also addressed in the EMP at the programmatic and implementing levels.

Also, the EMP directs the use of the data quality objective (DQO) process and
implementing procedures that ensure precision, accuracy, completeness, and.
representativeness of the data and documentation thereof to ensure the
generation of quality data. All EMP Data Quality Objectives (DQOs) are
established per the SCQ. Per the SCQ, all DQOs will be approved and
controlled by the Sampling and Analysis Management (SAM) coordinator and
kept in a centrally located doéument, separate from the SCQ. "I'herefore,'
DQOs will be referenced in the EMP (Attachment B) only.

The EMP provides for changes in the routine effluent monitoring and
environmental surveillance program in response to evolving program needs as
new projects are implemented at the FEMP. Program review and modification
focuses on site specific and generic factors affecting the quality of the

Environmental Monitoring Program.

1-4 |
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1.0 INTRODUCTION (cont.)

The EMP requirements differ in some respects from those of the SCQ in a few
areas. The SCQ requires additional QA/QC requirements for field and
laboratory samples, including: the types and frequencies of required field and
laboratory QA/QC samples, requirements for the use of FEMP specified
analytical methods, and requirements for participating laboratories to generate
and use control charts for various parameters. These SCQ requirements are

incorporated in the EMP by reference.

In summary, the EMP provides the necessary elements and rationale for the
FEMP to conduct environmental surveillance and effluent monitoring to
demonstrate that radioactive and hazardous materials released at the FEMP are
handled in such a way to pose minimal risks to the environment and public
health, and to anticipate and address potential environmental problems before
they pose a threat to the quality of the environment or the public welfare. A
Data generated under the Environmental Monitoring Program are intended to
fulfill the needs of the DOE, as well as the EPA, the Ohio EPA, and the public.
- DQOs and rlequirements for meeting and verifying DQO’s are included as part
of the EMP in addition to other specific SCQ QA/QC requirements for field

and laboratory.

The final re\vfew and approval process from the DOE Head of Field Office and
review from the DOE Office of Environmental Restoration and Waste
Management will be-the means by which deviations and/or justification
regarding the implementation of the Environmental Monitoring Program are
approved. The EMP shall be reviewed annually by the DOE Office of
Environmental Restoration and Waste Management and updated every three
yeérs. Copies of the EMP and updates shall be provided to DOE-EH for review

and comment.!

1-5
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1.0 INTRODUCTION (cont.)
1.2 Environmental Monitoring Program Objectives

The Environmental Monitoring Program is established and implemented to
provide the data of adequate quality to fulfill DQOs inorder to effectively
monitor and characterize releases from the FEMP, to demonstrate compliance
with legal and regulatory requirements, to establish trends, and to support
environmental management decisions. The Environmental Monitoring Program
shall be capable of verifying and/or determining compliance with applicable
environmental statutes, regulations, and standards. Monitoring activities shall
provide the data necessary to characterize releases, determine performance of
equipment, establish trends, support environmental management decisions, and
demonstrate compliance with legal and regulatory requirements set forth in
applicable environmental statutes, regulations, and standards. The
Environmental Monitoring Program shall also be capable of detecting and

quantifying unplanned releases.

Total Quality Management (TQM) principles are incorporated in environmental
activities at the site to ensure that the right action is preformed right the first
time. TQM is performed by teams with oversight by DOE, the DOE prime
operating contractor, and subcontractor personnel and resources. The six main
~ factors, other than technical requirements, are required to be addressed in all

Environmental Monitoring activities per the SCQ. The factors are as follows:

Personnel Protection i

Protection of General Public and Environment
Meeting Quality Objectives '

Waste Minimization

Timeliness

Cost Effectiveness

iy 000620
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1.0 INTRODUCTION (cont.)
1.3 Organizétional Responsibilities at the FEMP

On October 1, 1990, the FEMP was transferred from DOE’s Office of Defense
Pfogram (DP-1) to the Office of Environmental Restoration and Waste
Management (EM-1). The DOE Office of Environmental Restoration and
Waste Management is the Program Secretarial Officer (PSO) for the Fernald
Site Office. The Office of Environmental Restoration (EM-40) specifically will
assume responsibility for all air and water quality improvements; Resource |
Conservation and Recovery Act (RCRA) compliance activities; waste
management upgrades; continuity of operations; waste treatment and associated
upgrades; all waste processing, storage, and disposal; waste minimization; and
scrap metal management.® Responsibility for implementation of all applicable
environmental laws and regulations, including the implementation of DOE

5400.1," rests primarily with three organizations:

« the DOE Headquarters Office of Environmental Restoration,

« the Eastern Area Program Division/FEMP Program Branch, and

- the DOE Fernald Office.
- Westinghouse Environmental Management Company of Ohio (WEMCO) is the
prime contractor at the FEMP. WEMCO has the responsibility to ensure
protection of the public health and the environment in accordance with direction

from the DOE. Detailed organizational responsibilities will be discussed in each

Section of the EMP.
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1.0 INTRODUCTION (cont.)

In addition to the organizational responsibilities described above, the
responsibility for providing information necessary to keep the EMP current rests
with each department manager. The procedures that implement the

requirements of this Plan are listed in Table 11-3.

In addition, a procedure to control programmatic changes to the EMP, SSOP-
0073, "Annual Review of the Fernald Site Environmental Monitoring Program
and Plan," is being developed. The purpose of this procedure is to provide the
instructions for reviewing and updating the Environmental Monitoring Plan
(EMP) and the Environmental Monitoring Program at the Fernald
Environmental Management Project (FEMP) to ensure site-specific and generic
factors affecting this program are updated annually in accordance with DOE

Order 5400.1, "General Environmental Protection Policies".

During the implementaﬁon of the EMP requirements, department managers are
responsible to forward to the Manager of Environmental Management
documentation showing that deficient items required by the EMP are complete.
This will ensure that appropriate changes to the EMP are incorporated in a

timely manner.

Changes in site specific or generic factors and remediation projects may affect

the execution and/or performance of the Environmental Monitoring Program.
Specifically, changes in the nature of current site operations with respect to the o
history and the extent of change to facility operations, changes of materials
released in effluents and their potential hazards, changes in waste shlppmg and

dlsposal practlces as well as changes in land usage.
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1.0 INTRODUCTION (cont.)

Certain aspects of the Environmental Monitoring Program could be modified
temporarily or for the long term due to site remedial and removal actions such
as building demolition or waste pit remediation. For example, preliminary
sampling to provide a basis for evaluation of sampling design and statistical
analysis options; verification of the efficiency, sensitivity, and adequacy of the
sampling device or method over a range of conditions to be encountered;
proportional sampling focusing on homogeneous subareas, if the sampling areas
“have large-scale environmental patterns; reevaluation of the selection of the
"best" statistical method to provide the test of hypothesis, may be necessary
modifications to the Environmental Monitoring Program as a result of evaluating
specific removal and remedial action Work Plans’ impact on the current effluent

monitoring or environmental surveillance activities.

Therefore, managers who have responsibilities under the Environmental
Monitoring Program, as well as those who have responsibilities under the
CERCLA program, shall consider how the removal and remedial actions that are
planned may impact the way in which routine effluent monitoring and
environmental surveillance ‘activities driven by DOE Order 5400.1 are conducted

at the site. '

The Manager of the CERCLA Programs shall make recommendations to the
Manager of Environmental Management to review and evaluate specific
Removal and Remedial Action Work Plans with resp;act to Environmental
Monitoring Program needs that he/she believes has the potential to affect the

Environmental Monitoring Program.

1-9
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1.0 INTRODUCTION (cont.)

Likewise, the Manager of Environmental Management shall direct and
coordinate the review of specific Removal and Remedial Work Plans with
respect to Environmental Monitoring Program needs that he/she believes has

the potential to affect the Environmental Monitoring Program.

Department Managers who have responsibilities under the Environmental
Monitoring Program shall review the Site Master Plan, a tool to be used in .
planning remediation activities that forecasts activities on the FEMP for
activities that they believe may impact Environmental Monitoring Program
‘needs. The final draft of the Site Master Plan is scheduled to be completed by
April 1993, |

In addition, Department Managers who have responsibilities under the
Environmental Monitoring Program that are required to review Site CERCLA
Risk Assessments, Risk Assessments and Management System Reports and Plan
Reviews and Site Pre-operational Assessments shall evaluate them with respect
to their Environmental Monitoring Program responsibilities. This shall be
accomplished to determine whether modification to the Environmental
Monitoring Program is needed. All recommendations shall be reviewed by all
departments required to annually review the EMP, and others as applicable.
Their concurrence with the recommendation is required, accordingly. The
Manager of Environmental Management is required to coordinate the review
and submit any recommendation(s) to modify the Environmental Monitoring
Program to the DOE-FN for approval. Implementation of modifications shall
occur after DOE-FN approval and the revision of the EMP. The revision of the

EMP shall document the rationale for modification.

110 00002



7093
PL-1002

Effective Date: 11-06-92
Revision No. 0

1.0 INTRODUCTION (cont.)
1.4 FEMP Site Description

1.4.1 History and Ownership of FEMP

The FEMP is located in southwestern Ohio approximately 17 miles (27 km)
northwest of downtown Cincinnati, Ohio, near the communities of Miamitown
and Ross, Ohio. The FEMP site area consists of 1,050 acres, 850 acres in
Crosby Township of Hamilton County, Ohio and 200 acres in R/oss Township of
Butler County, Ohio. The area where most processing was performed is called
the Production Area and is limited to an approximate 136 acre tract near the
center of the FEMP site. The FEMP is owned by the DOE, Office of
Environmental Restoration and Waste Management (EM-1). Westinghouse

Environmental Company of Ohio (WEMCO) is the prime contractor to DOE.

The FEMP site was selected and construction was begun in May 1951 by the
U.S. Atomic Energy Commission (AEC). to establish an integrated production
complex for processing uranium and its compounds from natural uranium ore
concentrates. A variety of chemical and metallurgical processing steps were
involved in the manufacturing of uranium metal products (see Section 1.5).

Figure 1-1 presents a current detailed overview of the FEMP site.’

On July 10, 1989, production operations were suspended, and on February 19,
1991, DOE formally announced the termination of uranium production at the
FEMP. The current primary activities of the FEMP are waste management and
identification and implementation of removal actions and remedial actions under
the Compreh('ensive Environmental Response, Compensation, and Liability Act
(CERCLA).

1-11
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Figure 1-1. A Current Detailed Overview of the FEMP Site

BUILDING IDENTIFICATION

Building Grid Building Grid

1.D. No. Coordinates Title 1.D. No. Coordinates Title
00 b General 23 * Meteorological Tower
1a C-3 Preparation Plant 24a D-3 Railroad Scale House
1b C-3 Plant 1 Storage Building 24b C-4 Railroad Engine Building
2a B-3 Ore Refinery Plant 25a * Chlorination Building
2b B-3 Lime Handling Building 25b * MH #175
2c B-3 Bulk Lime Handling Building 25¢ A-5 Sewage Lift Station Building
2d B8-3 Metal Dissolver Building 25d * U.v. Disinfection Building
2e C-3 NFS Storage and Pump House 25¢ ‘ Digester Control Building
3a B-3 Maintenance Building . 26a ~ B-3 Pump House - H.P. Fire Protection
3b B-3 Ozone Building 26b B-3 Elevated Water Storage Tank
3¢ B-3 Control House 28a A-4  Security Building
3d B-3 NAR Towers 28b A-4 Human Resources Building
3e B-3 Hot Raffinate Building 30a C-3 Chemical Warehouse
3f B-3 Digestion Fume Recovery 30b C-3 Drum Storage Warehouse

" 3g B-3 Refrigeration Building 31 A-5 Engine House - Garage
3h B-3 Refinery Sump 32 D-5 Magnesium Storage
4a B-4 Green Salt Plant 34a B-1 K-65 Storage Tank - North
4b B-4 Plant 4 Warehouse 34b B-1 K-65 Storage Tank - South
4c B-4 Plant 4 Maintenance Building 35a C-1  Metal Oxide Storage Tank - North
5 B8-4 Metals Production Plant 35b B-1 "Metal Oxide Storage Tank - South
6 B-5 Metals Fabrication Plant 37 A-3  Pilot Plant Annex
7 B-4 Plant 7 38 D-4 Propane Storage
8a B-3 Recovery Plant 39a B-3 Incinerator Building
8b B-3 Maintenance Building 39b B-3 Shelter Storage Building
8c B-3 Rotary Kiln/Drum Reconditioning Building 39¢ B-3 Incinerator Building Sprinkler Riser House
9 C-5 Special Products Plant 44a A-5 Trailer Complex - 6-Plex - East
108 D-4 Boiler Plant 44c A-3  Trailer Complex - 7-Plex - South
10b D-4 Boiler Plant Maintenance Building 444 A-3  Trailer Complex - 7-Plex - North
11 A-4  Service Building 44e A-4  Trailer Complex - 10-Plex
12a C-4 Maintenance Building (Main) 45 B-3 Rust Engineering Building
12b C-4 Cylinder Storage Building 46 A-5 Heavy Equipment Garage
12¢ C-4 Lumber Storage Building 51 A-2 UFe to UF, Reduction Facility Il
13a A-3  Pilot Plant Wet Side 53a A-4 Occupational Safety & Health Building
13b A-3  Pilot Plant Maintenance Building 53b A-4  In-Vivo Building
13¢ A-3 Sump Pump House 54a A-3 UFe¢ to UF, Reduction Facility |
14 A-4  Administration Building 54b A-3  Pilot Plant Warehouse
15 A-3  Laboratories 55a B-4 Siag Recycling Plant
16a A-5 Main Electrical Station 55b B-4 Slag Recycling Pit/Elevator
16b A-4  Electrical Substation 56 D-3 CP Storage Warehouse
18a C-2 Surge Lagoon 60 D-3  Quonset Hut #1
18b B-3 General Sump 61 D-3 Quonset Hut #2
18c C-4 Coal Pile Runoff Basin 62 D-3 Quonset Hut #3
18d B-3  Biodenitrification Towers 63 D-4 KC-2 Warehouse
18e * Storm Water Retention Basin 64 D-5 Thorium Warehouse
18f D-1  Pit 5 Sluice Gate 65 D-5 (Old) Plant 5 Warehouse
18g C-1  Clearwell Pump House 66 . C-3 Drum Reconditioning Building
18h B-3 BDN Effluent Treatment Facility 67 C-3 Plant 1 Thorium Warehouse
19a C-4 Main Metal Tank Farm 68 A-3  Pilot Plant Warehouse
19b A-3  Pilot Plant Ammonia Tank Farm 69 D-5 Decontamination Building
20a C-4 Valve/Control Building 71 C-3 General In-Process Storage Warehous:
20b D-4  Filter/Chemical Building 72 C-3 Drum Storage Building :
20c C-4 Cooling Towers 73 * Fire Brigade Training Center Building
20d B8-5 Elevated Storage Tank (Potable H:0) 77 C-5 Finished Products Warehouse
20e B-3 Well House #1 78 * New D&D Facility (On Hold)
20f B-3 Well House #2 79 B-5 Plant 6 Warehouse
20g A-3  Well House #3 80 B-3 Plant 8 Warehouse
20h D-4 Process Water Storage Tank 81 C-5 Plant 9 Warehouse
20j B-2 Lime Slurry Pits 82 B-5 Receiving & Incoming Materials Inspection Area
22a B-5 Gas Meter Building * Outside of Perimeter Security Fence
22b A-3 Stormsewer Lift Station **NOTE: Any Unidentified Area is Referred to as 00 General
22¢ A-5 Truck Scale

1604
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Figure 1-1. A Current Detailed Overview of the FEMP Site

BUILDING IDENTIFICATION

TER  Coonates T TB'NeY  Coomsimates Tite

00 v General . 23 * Meteorological Tower

1a C-3 Preparation Plant 24a D-3 Railroad Scale House

1b C-3 Plant 1 Storage Building 24b C-4 Railroad Engine Building

2a B-3 Ore Refinery Plant 25a * Chlorination Building

2b -B-3 Lime Handling Building 25b * MH #175

2c B-3 Bulk Lime Handling Building 25¢ A-5 Sewage Lift Station Building

2d B-3 Metal Dissolver Building 25d * U.V. Disinfection Building

2e C-3 NFS Storage and Pump House 25e * Digester Control Building

3a B-3 Maintenance Building 26a B-3 Pump House - H.P. Fire Protection
3b B-3 Ozone Building - 26b B-3 Elevated Water Storage Tank

3c B8-3 Control House 28a A-4  Security Building

3d B-3 NAR Towers 28b A4 Human Resources Building

3e B-3 Hot Raffinate Building 30a C-3 Chemical Warehouse

3t B-3 Digestion Fume Recovery 30b C-3 Drum Storage Warehouse

3g B-3 Refrigeration Building 31 A-5 Engine House - Garage

3h B-3 Refinery Sump 32 D-5 Magnesium Storage

4a B-4 Green Salt Plant 34a B-1 K-65 Storage Tank - North

4b B4 Plant 4 Warehouse 34b B-1 K-65 Storage Tank - South

4c B-4 Plant 4 Maintenance Building 35a C-1  Metal Oxide Storage Tank - North
5 B4 Metals Production Plant 35b B-1 Metal Oxide Storage Tank - South
6 B-5 Metals Fabrication Plant 37 A-3  Pilot Plant Annex

7 B4 Plant 7 38 D-4 Propane Storage

8a B-3 Recovery Plant 39a B-3 Incinerator Building

8b B-3 Maintenance Building 39 B-3 Shelter Storage Building

8¢ B-3 Rotary Kiln/Drum Reconditioning Building 39¢ B-3 Incinerator Building Sprinkler Riser House
9 C-5 Special Products Plant 44a A-5 Trailer Complex - 6-Plex - East
10a D-4 Boiler Plant 44c A-3 Trailer Compiex - 7-Plex - South
10b D-4 Boiler Plant Maintenance Building 444 A-3  Trailer Compiex - 7-Plex - North
1 A-4  Service Building 44 A4  Trailer Complex - 10-Plex

12a - C-4 Maintenance Building (Main) 45 B8-3 Rust Engineering Building

12b C-4 Cylinder Storage Building 46 A-5 Heavy Equipment Garage

12¢ C-4 Lumber Storage Building 51 A-2 UFs to UF. Reduction Facility 11
13a A-3 Pilot Plant Wet Side 53a A-4 Occupational Safety & Health Building
13b A-3 Pilot Plant Maintenance Building 53b A-4  In-Vivo Building ’

13¢ A-3 Sump Pump House 54a A-3 UFe to UF. Reduction Facility {

14 A-4 Administration Building 54b A-3 Pilot Plant Warehouse

15 A-3 Laboratories 55a B-4 Slag Recycling Plant

16a A-5 Main Electrical Station 55b B-4 Slag Recycling Pit/Elevator

16b A-4  Electrical Substation 56 D-3 CP Storage Warehouse

18a C-2 Surge Lagoon 60 D-3 Quonset Hut #1

18  B-3 Genseral Sump 61 D-3 Quonset Hut #2

18¢ C-4 Coal Pile Runoff Basin 62. D-3 Quonset Hut #3

18d B-3 Biodenitrification Towers 63 D-4 KC-2 Warehouse

18e * Storm Water Retention Basin 64 D-5 Thorium Warehouse

18t D-1  Pit 5 Sluice Gate 65 D-5 (Old) Ptant 5 Warehouse

18g C-1  Clearweil Pump House 66 . C-3 Drum Reconditioning Building

18h B-3 BDN Effluent Treatment Facility 67 C-3 Plant 1 Thorium Warehouse

19a C-4 Main Metal Tank Farm 68 A-3 Pilot Plant Warehouse

18b A-3 Pilot Plant Ammonia Tank Farm 69 - D-5 Decontamination Building

20a C4 Valve/Control Building 71 C-3 Generai In-Process Storage Warehouse
20b D-4 Filter/Chemical Building 72 C-3 Drum Storage Building

20c C-4 Cooling Towers 73 * Fire Brigade Training Center Building
20d B-5 Eilevated Storage Tank (Potable H.0) 77 C-5 Finished Products Warehouse

20e B-3 Well House #1 78 * New D&D Facility (On Hold)

20f B-3 Well House #2 B 79 B-5 Plant 6 Warehouse

209 A-3  Well House #3 80 B-3 Plant 8 Warehouse

20h D-4 Process Water Storage Tank 81 C-5 Plant 9 Warehouse :
20j B-2 Lime Slurry Pits 82 B-5 Receiving & Incoming Materials Inspection Area
22a B-5 Gas Meter Building * Outside of Perimeter Security Fence
22b A-3 Stormsewer Lift Station **NOTE: Any Unidentified Area is Referred to as 00 General

22¢c A-5 Truck Scale
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1.0 INTRODUCTION (cont.)
1.4.2 Physical and Ecological Characteristics

The FEMP is situated on a relatively level plain, about 580 feet (177 m) above
sea level. The land rises to 698 feet (213 m) at the northern boundary and
slopes downward to 551 feet (168 m) at Paddy’s Run, a small creek on the

western boundary.

The Great Miami River runs in a southerly direction about 0.6 miles (1 km) east
and south of the site boundary. Upstream of the FEMP on the Great Miami
River lie the communities of Fairfield, Hamilton, Middletown, and Dayton
(Figure 1-2). Downstream areas are sparsely popufated and have a few small
industries. The Great Miami River flows into the Ohio River about 18 miles (29
km) south of the FEMP?

" 1.4.2.1 Geologic and Hydrogeologic Setting

At the FEMP, typically 20 to 50 feet (6 m to 17 m) of clay-rich till, generally
described as silty clay loam, overlies sand and gravel. Till is a mixture of
unstratified clay, sand, and gravel that was deposited by glaciers during the last
ice age. North of the site, the till deposits directly overlie the bedrock. Near the
western edge of the site, Paddy’s Run has eroded some of the till, exposing the

- sand and gravel aquifer. -

The sand and gravel deposits are about 3 miles (5 km) wide and 150 feet (46 m)
thick, and fill the remains of an ancient river valley that was cut into the
bedroék. The Great Miami River presently flows over these deposits. The area
under the FEMP and vicinity is part of a large aquifer system in southwestern
Ohio. This buried valley aquifer is a major source of water for industries and

residences.

13 GO00Z9



> 7098,
Effective Date: 11-06-92
Revision No. 0

Figure 1-2. The Communities of Fairfield, Hamilton, Middletown, and Dayton
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1.0 INTRODUCTION (cont.)

Approximately 200 feet (60 m) below the surface of the FEMP lies bedrock

consisting of alternating layers of limestone and shale.?
1.42.2 Plant and Animal Populations

The plants found at the FEMP are typical for this region and consist of a variety
of grasses and brush. Wooded and wetland areas also exist. The area north of
the Production Area is moderately wooded with a variety of hardwoods. Pine
trees were planted on several acres immediately north of the Production Area as
part of an environmental improvement project in 1973. Grasses and brush
dominate the Waste Storage Area. Naturally-wooded areas are also found along
natural watersheds near Paddy’s Run. Much of the remainder of the site is

leased to local dairy producers whose cattle graze on a variety of pasture grasses.

This planf diversity provides abundant food and cover for wildlife, including
eastern cottontails, woodchucks, and pheasants. The pine plantation provides
cover for deer and other animals, as well as nesting areas for various Species of
birds, such as song sparrows, blue jays, cardinals, and robins. White-tailed deer,
bobwhite quail, scattered waterfowl, and other game species have been observed
on the site. Paddy’s Run provides habitat for several specieS of fish, including
minnows, darters, and shiners. Presently th¢re are no endangered plant or

animal species at the FEMP.?
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1.0 INTRODUCTION (cont.)
1.5 Current Facility Condition
1.5.1 Process Description

Uranium production was the primary activity during operations, beginning in
1951 and ending in 1989. Production involved both chemical and metallurgical

operations, which are briefly described below.operations, described briefly below.

During the years 1953 through 1958, much of the raw material for the front end
of the production process was pitchblende ore. This ore contained relatively
high concentrations of natural uranium and therefore contained relatively high.

concentrations of all its radioactive decay products, most notably Ra’%.

The uranium was refined from the ore using a solvent extraction process that
utilized nitric acid, kerosene, and tri-butyl phosphate. The U.S. government had
an agreement with the owner of the ore to specifically recover and store the
radium that remained in the ore residue following the uranium separation. This

concentrated radium bearing material is currently stored onsite in the K-65 silos.

After the late 1950s, most of the refinery feed material was ore concentrates

from U.S. and Canadian sources. The separation of uranium from these ore
~concentrates was very similar to that used for the pitchblende ore. Froma- - - -
radiological perspectlve the most notable difference was that the ore |
concentrates did not contam large amounts of radium because radium had been

removed as part of the ore concentration processes performed at other facilities.

000032
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Figure 1-3. Past FEMP Production Process®
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1.0. INTRODUCTION (cont.)

The initial purification step resulted in the production> of uranium trioxide
(UO;). This compound was then converted to uranium dioxide (UO,) by
exposing it to hydrogen gas (produced from ammonia) in a furnace. The (UO,)
was subsequently converted to (UF,, by exposing it to anhydrous hydrogen
fluoride gas in a furnace. Another smaller process for producing (UF,) also
existed in which uranium hexafluoride (UOy) received from other DOE facilities
was reduced to the tetrafluoride compound at the Pilot Plant. Some of the
uranium materials that came to the FEMP for processing had been reprocessed
from reactor fuels. As such, these materials contained trace amounts of fission

products and transuranics.

The UF, was reduced to uranium metal through a metallothermic reduction
process that utilized granular magnesium metal. The main by-product of this
process was magnesium fluoride. The uranium metal was then cast and
machined into various products for use by other DOE facilities. The majority of
the uranium processed at the FEMP was depleted uranium, however there were
several years where slightly enriched uranium (up to 1.25% weight U*) was

processed.

Most of the uranium received at the facility had undergone one or more
chemical separations at other sites. These separations removed most of the
uranium progeny. Ingrowth of new progeny was limited by the long half-lives of
- several parent isotopes. However, this was not the case when pitchblende ore.
and uranium concentrates (yellowcake) were processed in the refinery.
Pitchblende ore contained the entire decay chain; concentrates contained
uranium progeny which had passed through the initial milling operations that

had been performed elsewhere.’
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. 1.0 INTRODUCTION (cont.)

Since the early 1970s, the FEMP has served as the federal repository for
thorium. Some processing of thorium materials was conducted in support of
research studies conducted at other DOE facilities. Thorium processing at the
FEMP was discontinued in 1979.

Approximately 1,100 metric tons (1,200 tons) of thorium are stored on the site.
The bulk of this thorium is in the form of oxide powders and process residues
stored in steel drums. A small quantity of thorium nitrate solution
(approximately 9 metric tons) is stored in Pilot Plant Tank 2. A small quantity

of thorium metal is also stored in drums.

All production activities at the FEMP were suspended in July, 1989 and officially
discontinued in October, 1990. The site’s mission effectively changed from
production to remediation. The remediation effort must address the radioactive
and hazardous materials incident to the production years. These materials are

summarized below:
Radioactive

"+ Pitchblende ore residues containing radium

- Uranium and uranium compounds

- Thorium and thorium compounds

- Magnesium fluoride contaminated with uranium
» - Scrap metal contaminated with uranium

»  Miscellaneous uranium and thorium bearing process residues

1-19 .
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1.0 INTRODUCTION (cont.)
Hazardous Materials

- Nitric Acid

¢ Ammonia

e Hydrochloric Acid

- Hydrofluoric Acid

«  Sulfuric Acid

e Methanol

«  Process residues containing a variety of compounds regulated by the

Resource Conservation and Recovery Act (RCRA).
1.5.2 Radioactive Material/Waste Stored Onsite

Because of the processes described previously, the FEMP has accumulated an
inventory of low-level radioactive waste, mixed (radioactive and hazardous)
wastes, and contéminated materials, equipment and facilities. Each is a source
of contamination having the potential to be released to the environment. The

principal sources are described as follows.

Thorium Storage at the FEMP: The FEMP has served as the thorium mdterials

repository for DOE since 1972. Approximately two-thirds of the material in the
inventory was processed at the FEMP, the remainder originating from other
"DOE facilities. Approximately 1,100  metric tons of thorium (11,000 drum
equivalents) are stored on the plant site. The thorium is primarily a mixture of
thorium metal, thorium. oxides, and process residues. Twenty-three of these

drums contain potentially pyrophoric thorium metal millings.

1-20
Q00036



- 70 93 PL-1002

Effective Date: 11-06-92
Revision No. 0

1.0 INTRODUCTION (cont.)

At present, an effort to systematically repackage thorium waste and prepare it
for eventual disposal is currently underway. Thorium that has not been declared
by the DOE as waste will be offered for use in the'private sector. Materials not
transferred to the private sector will be evaluated for possible disposal as waste.
Eventually, all thorium will be removed from site.

«

* Note: One drum equivalent equals 7.4 cubic feet or one 55 gallon drum.

K-65 and Metal Oxide Silos: There are four concrete waste storage silos at the’
FEMP. The silos are located west of the Production Area. The K-65 Silos 1
and 2 contain refinery residues from the processing of high-grade pitchblende
ores. These residues have elevated concentrations of radium and are a source of
radon. Silo 3 contains metal oxides having concentrations of uranium and minor
quantities of other radionuclides. - A total of 45,000 drum equivalents of
semisolid waste exists in Silos 1, 2, and 3. Silo 4 was never used and remains

empty except for water that has collected due to leaks in the silo.

Waste Storage Pits: During past operations, FEMP’s low-level waste and some
mixed wastes were discarded into six lined waste storage pits, Pits 1-6, located
northwest of the Production Area. Although this practice has been discontinued,
the pit contents remain a potential source of environmental contamination. Pits
1-3 have a dirt cover and are graded to ensure positive drainage. Pit 4 is a
RCRA waste unit since it contains approximately 23,500 pounds of barium
chloride. An interim closure for Pit 4 was completed in the Spring of 1989,
including the emplacement of a Nypon cover. Although Pits 5 and 6 are retired
and remain uncovered, Pit 6 and portions of Pit 5 are usually under a foot or
more of water. In the six pits, it is estimated there are 1,620,000 drum

equivalents of low-level radioactive waste.

1-21
0000657



- 7 0 9 3 PL-1002

Effective Date: 11-06-92
Revision No. 0

1.0 INTRODUCTION (cont.)

Abandoned-In-Place Equipment and Facilities: Abandoned-in-place equipment
is located throughout the FEMP, and consists of equipment unused for years.
Abandoned facilities, similarly unused, may eventually be dgmolished and the
‘removed materials processed and/or transferred to an appropriate disposal
facility. Many of these abandoned facilities are contaminated. In addition to the
facilities and equipment, there are large amounts of contaminated scrap metal
and other materials. This cor;stitutes an estimated 76,000 drum equivalents of

radioactive waste.

Drum Storage: Estimated storage of contaminated construction waste (soil,
concrete), mixed waste and radioactively contaminated refuse is 85,000 drum

equivalents.

Contaminated Soil: Based on the results of soil sampling conducted during
renovation and maintenance projects, a large volume of soil containing above
background concentrations of uranium exists at the FEMP. Most of the surface
soils at the FEMP have elevated uranium concentrations resulting from the

deposition of airborne emissions.

Contaminated Groundwater: Several studies have identified and confirmed two
localized areas of above background concentrations of uranium in the regional
sand and gravel aquifer: under the waste pit area and the other in an area

extending south from the site boundary.®

1-22
0G0038



7 O v 3 PL-1002
Effective Date: 11-06-92
Revision No. 0

1.0 INTRODUCTION (cont.)
1.5.3 Release Paths
1.5.3.1 Air Emissions

During the FEMP production period (1951-1989), airborne radionuclide
emissions were the most significant source of offsite exposure relative to other
sources. Uranium isotopes were the principal radionuclides and accounted for
the majority of the dose. Although the magnitude of releases has been greatly
reduced since 1989, airborne emissions from building ventilation and from
fugitive dust résuspension are still potential sources of offsite exposure. Section

3.0 of the EMP discusses the airborne effluent monitoring program.
1.5.3.2 Wastewater Discharges

Wastewater samples have been analyzed for uranium throughout the life of the
facility, but analyses for other radionuclides were not initiaied until 1969. In
addition to sample analyses, estimates have been made each year since 1969 for
other radionuclides, based on the analysis of several long term composite

wastewater samples.

Wastewater does not contribute significantly to the population radiation dose
because the Great Miami River is not used as a potable water supply. Runoff
from the FEMP Production Area generally flows to the storm sewer system.
During dry weather, the flow in the storm sewer is intercepted at the Storm
Sewer Lift Station (SSLS) and pumped to the Great Miami River. During storm
events, the storm sewer system discharges into a Stormwater Retention Basin
(SWRB) and the collected runoff is subsequently pumped to the Great Miami

River.
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1.0 INTRODUCTION (cont.)

Stormwater runoff that is not captured by the SWRB flows to Paddy’s Run which
enters the Great Miami River. Paddy’s Run also receives overflow from the
SWRB during periods of heavy rain. Runoff from the SSLS, SWRB combined
with wastewaters from the Production Area, the Sewage Treatment Plant, and the
Biodenitrification Facility flow to the Great Miami River via Manhole 175, an
NPDES permitted discharge point.® Section 2.0 of the EMP discusses liquid

effluent monitoring.
1.5.3.3 Groundwater

Even during the production period, wastewaters were never intentionally injected
into the ground. Howeve.r, stormwater runoff and seepage of water from the
waste pits produced areas of contaminated groundwater. Current water
management techniques are minimizing the addition of contamination to the
groundwater, and the remediation of existing groundwater contamination is being

addressed.

In contrast to surface water, groundwater is the major source of water for
industrial and domestic use in the’ FEMP area. The groundwater associated with
the FEMP is being closely examined and is considered a significant transport
medium for certain exposure pathways. Section 5.0 of the EMP discusses

environmental surveillance, including groundwater monitoring.
1.5.3.4 Radon Emissions

The most concentrated sources of radon at the FEMP are the K-65 silos which
contain radium bearing residues from the processing of pitchblende ore in the

1950s. The silos are surrounded by an earthen embankment.
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1.0 INTRODUCTION (cont.)

All openings in the silos have been blanked off, gasketed, and bolted shut. The
total residue volume in the two silos is 212,000 ft* with the estimated quantity of
radium-226 (Ra’*) being between 1642 and 4600 curies (Ci). This Ra®® inventory
subports a large source term for radon-222 (Rn??2). Despite the closing of the silo
openings, the radon and its progeny are released to the environment through
cracks in the silos."! Section 3.0 and 5.0 discuss aspects of radon monitoring at
the FEMP.

1.6 Operating Experience

Operating experience from the beginning of production in 1951 shows that
discharges from the FEMP to the environment came from many release paths.
The FEMP first published an Environmental Monitoring Report in May 1960,
covering calendar year 1959. Liquid effluent results have been reporied to the
Ohio Department of Health since 1954. In addition to these routine reports, a
study was conducted between 1985 and 1987, History of FMPC Radionuclide
Discharges (FMPC-2082), in response to a DOE request for a history of FEMP
radionuclide discharge§ from 1951 through 1987. A best estimate, based on

production knowledge, was made when sampling data was not available.

Although the mission of the FEMP has changed and production has been
terminated, operating experience plays a major role in the environmental -
surveillance perspective of this Plan. The years of operation have impacted the
environment and the FEMP has accumulated an inventory of low-level
radioactive |

waste and mixed waste, presenting the future environmental surveillance
program the responsibility to verify compliance with applicable environmental
laws and

regulations.
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2.0 LIQUID EFFLUENT MONITORING

To assess the impact of liquid releases on members of the general publié and the
environment, the FEMP shall monitor liquid discharges from the facility. The
FEMP approach includes monitoring both radiological and non-radiological
discharges as discussed in this Section of the EMP. This Section sets forth
performance standards for compliance with applicable requirements, sampling and
monitoring method requirements, and analytical requirements. Section 11.1 of
this Plan provides a description of the current liquid effluent monitoring practices
at the FEMP. The "Effluent Monitoring and Environmental Surveillance Program
Essential Elements Matrix" (Attachment A) identifies the current implementation
status and schedule. Applicable Data Quality Objectives (DQO) are referenced
in Attachment B of this Plan. Section 2.8 and Section 10.0 of this Plan discusses
and references Sitewide Quality Assurance Project Plan (SCQ) requirements that

shall be followed as they apply to the Liquid Effluent Monitoring Program.
2.1  Performance Standards

The FEMP shall treat and monitor liquid effluents streams to demonstrate
compliance with the applicable requirements of federal, state and local standards.
The applicable performance standards affecting the management of liquid

_ effluents are prescribed by DOE 5400.5% and are summarized below. Again, the
Sitewide CERCLA Quality Assurance Project Plan (SCQ) requirements shall be

followed. They are referenced in Section 2.8 and Section 10.0 of this Plan.
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2.0 LIQUID EFFLUENT MONITORING (cont.)

2.1.1 DOE Public Dose Limit - All Exposure Modes, All DOE Sources of
Radiation '

The exposure of members of the public to radiation sources as a consequence of
all routine activities at a DOE site shall not cause, in a year, an effective dose
equivalent greater than 100 mrem (1 mSv). The effective dose equivalent is the
sum of the effective dose equivalent (or deep dose equivalent, if dosimeter data
are used) from exposures to radiation sources external to the body during the year

plus the committed effective dose equivalent from radionuclides taken into the

'body during the year.

2.1.2 Drinking Water Pathway Only, All DOE Sources of Radionuclides

Liquid effluents from DOE activities shall not cause private or public drinking
water systems downstream of the facility discharge to exceed the drinking water
radiological limits established in 40 CFR Part 141'2. Specifically, such activities

shall not cause:
*  persons consuming water to receive a committed effective dose equivalent
greater than 4 mrem (0.04 mSv) in a year due to beta particle and photon

radioactivity,

+  the combined concentrations of Ra*® and Ra*® in drinking water to exceed
5 pGi/L, or

- the concentration of gross alpha activity (including Ra?*® but excluding

radon and uranium) in drinking water to exceed 15 pCi/L.
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2.0 LIQUID EFFLUENT MONITORING (cont.)
2.1.3 Radiological ALARA Considerations

In addition to the above requirements to limit dose to members of the general
public (onsite or offsite), further controls are imposed on liquid effluents to
protect resources such as land, surface water, groundwater, and related ecosystems

from undue contamination.
2.1.3.1 Determination of DCG Fraction

The adequacy of liquid effluent discharge controls is evaluated, in part, by
.comparing the annual average concentrations of radioactive contaminants in liquid
effluents at the location of discharge to the environment to derived concentration
guides (DCGs) set forth in DOE 5400.5%. The criterion used in such comparisons

is the DCG Fraction which is computed as follows:

1 C.
DCG Fraction = Y ——
. i=1 DCG‘
where:
C; . = annual average concentration of the i radionuclide in the liquid effluent,
DCG; = Derived Concentration Guide value of the ¥ radionuclide, and
I =  total number of radionuclides in the liquid effluent.
2-3
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2,0 LIQUID EFFLUENT MONITORING (cont.)

2.132 DCG Fraction Greater Than Or Equal To One

If the DCG Fraction for a discharge location is calculated to be greater than or

equal to one, then a Best Available Technology (BAT) assessment shall be done

to determine the benefits of applying BAT in reducing and maintaining the DCG

Fraction to a value less than one. BAT selection shall be made from candidate

alternative technologies which are identified by an evaluation process that ‘

includes factors related to technology, economics, and public policy considerations.

Factors that are to be considered in selecting BAT, at a minimum, shall include:

«  the age of equipment and facilities involved,

-  the process employed,

- the engineering aspects of the application of various types of control

techniques,
«  process changes;
« ~ the cost of achieving such effluent reduction,
«  non-water quality environmental impact (including energy requirements),
-  safety considerations, and

~ +  public policy considerations.

24
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2.0 LIQUID EFFLUENT MONITORING (cont.)

A plan and schedule to upgrade liquid effluent treatment systems, if justified by a
BAT analysis, shall be submitted for approval to the responsible Operations
Office Manager and updated annually, consistent with the provisions of DOE

5820.2A for preparing and updating Waste Management Plans.
2.1.3.3 DCG Fraction Less Than One

If the DCG Fraction for a discharge location is less than one, the conduct of
facility operations and the performance of the effluent treatment system(s)

associated with the affected discharge location are considered adequate.
2.1.3.4 Sedimentation

To prevent the buildup of radionuclide concentrations in sediments, liquid

effluents containing radioactive material in the form of settleable solids shall not

be released to natural waterways if the concentration of radioactive material in

the solids present in the waste stream exceeds 5.0E-06 p./ g (5 pCi/g) above the

ambient background level of settleable solids for alpha emitting radionuclides, or

50.0E-06 pg (50 pCi/g) above the ambient background level of settleable solids
for beta-gamma emitting radionuclides (DOE/EH-0173T, Summary 2c).

2.1.3.5 Dose Limit for Native Aquatic Animal Organisms
To protect native animal aquatic organisms, the absorbed dose to these organisms

shall not exceed 1 rad/day from exposure to radioactive materials discharged to

natural waterways. Dose to aquatic organisms will be calculated per Section 8.3.
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2.0 LIQUID EFFLUENT MONITORING (cont.)
2.1.3.6 New Facilities

New facilities shall be designed and constructed such that the DCG Fraction for

-each discharge location is maintained less than one.

214  National Pollutant Discharge Elimination System

Liquid effluents shall be monitored and managed in accordance with the National
Pollutant Discharge Elimination System (NPDES) Permit® issued by the State of
Ohio Environmental Protection Agency. '

2.1.5 Resource Conservation and Recovery Act

Liquid effluents shall be monitored and managed in accordance with the
regulations established under the Resource Conservation and Recovery Act

(RCRA), 40 CFR Parts 260 through 280."

22  Organizational Responsibilities

- 22.1 Sitewide Compliance Section

The Sitewide Compliancé Section reviews discharge data for regulatory

~ compliance; prepares and submits discharge monitoring reports to the State of- - -

Ohio EPA, and assesses ongoing and proposed activities to identify requirements

for complying with applicable federal, state, and local regulations.

26
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2.0 LIQUID EFFLUENT MONITORING (cont.)
2.2.2 Utilities Section

This Section is responsible for operating and maintaining the water treatment
systems and obtaining liquid effluent samples. In addition, this Section is
responsible for calibrating effluent monitoring and sampling equipment in

accordance with Section 10.0 of this Plan.
2.2.3 Analytical Laboratory

The Analytical Laboratory is responsible for ensuring that the analyses specified
in this Section of this Plan are performed on liquid effluent samples in accordance

with Section 6.0 of this Plan.
224 Environmental Monitoring Section

This Section is responsible for generating statistical analyses and summaries of

liquid effluent data in accordance with Section 7.0 of this Plan, ‘performirig dose
calculations for liquid pathways in accordance with Section 8.0 of this Plan, and
generating the Annual Environmental Report in accordance with Section 9.0 of

this Plan.
© 22.5 Clean Water Program
The Clean Water Program Group is responsible for assuring that the programs

and pI'O]CCtS requlred to achieve and maintain compliance with the Clean Water

Act are 1dent1f1ed developed and pursued to timely completlon
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2.0 LIQUID EFFLUENT MONITORING (cont.)
2.3  Identification of Discharge Sources

Figure 2-1 'depicts the origin, flow, and treatment of water that ultimately leads to
liquid effluent discharges from the FEMP. The dashed rectangles in this figure
stand for the major sources of water that result in the discharge of liquid effluents

to the environment.

All process wastewater is treated in various process facilities throughout the site
to reduce the amounts of chemical and radioactive contaminants. Normally, this
water is routed through the General Sump. At the General Sump, the flows are
segregated based on the presence of contamination. Non-contaminated streams
are routed directly to Manhole-175. Contaminated streams are routed to the
Biodenitrification (BDN) Facility where they are treated to reduce nitrate.  This
water is then routed to Manhole-175 (Outfall 4001) where it flows by gravity

through a buried pipeline to the Great Miami River.

Stormwater runoff from the majority of the Production Area and waste pit areas -
is contrdlled prior to discharge. Figure 2-2 shows the areas of controlled
stormwater runoff. Runoff from the waste pit areas is collected in the clearwell
and pumped to the Biodenitrification Surge Lagoon (BSL). During dry periods,
runoff from the Production Area is diverted to the Storm Sewer Lift Station
(SSLS) via a small dam at Manhole-34. The purpose of the SSLS is to pump the
low flows in the storm sewer system to Manhole-175 for discharge to the Great
Miami River. Heavy rainfall may produce runoff that exceeds the pumping
capacity of the SSLS. When the pumping capacity of the SSLS is exceeded, the
excess runoff bypasses the SSLS and flows by gravity to the Stormwater Retention
Basin (SWRB).

2-8
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Figure 2-1. FEMP Liquid Wastewater Flow Diagram®
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Figure 2-2. Area of Controlled Stormwater Runoff at FEMP®
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2.0 LIQUID EFFLUENT MONITORING (cont.)

The purpose of the SWRB is to retain the runoff long enough to allow suspended
solids to settle to the bottom of the basin. After a minimum of 24 hours of
settling, the water is pumped to Manhole-175 for discharge to the Great Miami

River.

There may be times when rainfall is so heavy or frequent that the holding capacity
of the SWRB is exceeded. When this occurs, the overflow goes to the Storm
Sewer Outfall Ditch (SSOD) via Outfall 4002. The SSOD empties into Paddy’s

Run which ultimatély flows into the Great Miami River.

Note: The waste pit area stormwater runoff removal action project is currently in
construction. This project will collect the stormwater runoff from the perimeter
areas surrounding the waste pits and direct it to the Biodenitrification Surge
Lagoon (BSL). Water in the BSL is currently treated by allowing solids to settle
in the BSL. However, when the Advanced Wastewater Treatment (AWWT)
Facility is completed and placed into operation, it will treat up to 700 gpm of
stormwater from the SSLS and SWRB and 400 gpm of process waters for
additional solids and radionuclide removal. The stormwater collected at the BSL

will be part of the 400 gpm process stream.

~ As indicated by the wastewater flow diagram on Figure 2-1, Manhole-175 (Outfall
4001) and the SWRB overflow (Outfall 4002) are the last site controlled and
monitored locations through which liquid effluent passes prior to being discharged

to the environment.
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2.0 LIQUID EFFLUENT MONITORING (cont.)
24  Evaluation of Discharged Contaminants and Water Quality Parameters
2.4.1 Current and Potential Radiological Contaminants

Based on the processes described in Section 1.5.1, the primary radionuclides of
interest at the FEMP are U8, U%, U Th%*? and Ra**. Since chemical
processing of uranium bearing materials is no longer being performed, the short-
lived decay products of the uranium isotopes will become more prominent as they
grow into equilibrium. Because thorium has been stored onsite since 1979
without any chemical processing, its short lived decay products are nearly at

equilibrium activities at the present time.

Daughter radionuclides associated with the U?® decay chain are shown in Figure
‘in 2-3. The significance of the radionuclides in this decay chain is evaluated

below:

« Th®™ is in equilibrium with its parent, U*®. Since Th®* is a beta emitter it
has not been quantified with the other thorium isotopes that were
quantified by alpha spectroscopy. For these reasons, Th®™ cannot be

- dismissed as a potential contaminant in liquid effluents.

- Pa®™™ js currently in equilibrium with its predecessors. Since it is a beta
- emitter with no significant photon emissions, and its half-life is
approximately one minute, there is no practical means of analyzing for this
radionuclide specifically. Therefore, it is not considered a target analyte for

liquid effluent radiochemical analyses.

2-12
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2.0 LIQUID EFFLUENT MONITORING (cont.)

Pa®* is produced by internal transition from Pa®**™ with a branching ratio
of 0.0016; which means that under equilibrium conditions, the ratio of Pa®*
to any of its predecessors will never exceed 0.0016. For this reason, Pa® is

not considered a target analyte for liquid effluent radiochemical analyses.

U?* is nearly in equilibrium with U2 since it was separated along with the
U?® as part of past chemical processes. This fact is supported by data
which indicates a U?* to U® ratio of 0.85 in 1988 (see Table 2-1) and 0.78
in 1989 (see Table 2-2). Thus U™ is considered a target analyte in

effluents.

There will be no significant in-growth of Th® due to its long half-life.
However, Th? and Ra**® were separated from uranium in past chemical
processes at the FEMP. Because of their long half-lives, they could be
present in process residues and general site contamination. This is
substantiated by the fact that Th®® has been quantified in liquid effluents
since 1988 (see Tables 2-1 and 2-2). Thus Th? is considered a target
analyte in liquid effluents.. The analyses of liquid effluents have not
identified Ra?* since 1988, however due to the known inventory of this
radionuclide onsite, it cannot be dismissed as potential a contaminant in

liquid effluents.
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Figure 2-3. U®® Decay Chain®
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2.0 LIQUID EFFLUENT MONITORING (cont.)

- Any in-growth of Ra?® daughters will not be significant for residues and
contamination that are open to the atmosphere because the emanation of
gaseous Rn*? will disrupt the decay chain. This is supported by the fact
that analyses of liquid effluents have not detected Pb?!° since 1988. Any
contained materials bearing Ra* would also contain its daughters through
Pb?'®, but the fact that such materials are confined makes these daughter
products unlikely contaminants in liquid effluents. For these reasons, the
Ra?® daughters are not considered target analytes for liquid effluent

radiochemical analyses.

Radionuclides associated with the U decay chain are shown in Figure 2-4. The

significance of radionuclides in this decay chain are evaluated below:

. Th®!is already in equilibrium with U at the site. Since Th®! is a beta
emitter it has not been quantified with other thorium isotopes because it
was quantified by alpha spectroscopy. For these reasons, Th*! cannot be

dismissed as a potential contaminant in liquid effluents.

«  There will be no significant in-growth of Pa*! and Ac**’ due to their long
half-lives, however Pa?*! and Ac?*’ were separated from uranium as a result
of past chemical processes. Because of their long half-lives, they could be
present in process residues and general site contamination. Specific

analyses have not been performed for Pa*!

in the past. Routine analyses
for Ac??’ have not detected this radionuclide since 1988 (see Tables 2-1

and 2-2). In addition, specific analyses for alpha-emitting thorium isotopes
have not detected Th??’ since 1988 (see Tables 2-1 and 2-2).

2-15
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Table 2-1. Radionuclides Discharged to the Great Miami River in 1988%.

Radio- Curies Percent Average DCG DCG
nuclide Released Release uCi/mL 4Ci/mL Fraction
A* < 9.4E-04 < 1.0E-09 1.0E-08

Cs"” < 7.4E-03 < 7.9E-08 3.0E-06

K¥ < 1.2E-01 < 1.3E-07 7.0E-06

Np?® < 9.0E-05 < 1.0E-10 3.0E-08

Pb*° < 4.1E-03 < 44E-09 3.0E-08

Pu®® < 7.0E-05 < 8.0E-11 4.0E-08

Pu® /Pu*® 1.0E-04 0.01 1.1E-10° 3.0E-08 3.7E-03

Ra™® < 2.6E-03 < 2.7E-09 1.0E-07

Ra?® < 5.8E-03 < 6.2E-09 1.0E-07

Ru'%® < 6.7E-02 < 7.1E-08 6.0E-06

Sr° < 5.2E-04 < 5.5E-10 1.0E-06

T < 3.3E+00 < 3.5E-06 1.0E-04

Th*? < 29E-04 < 3.1E-10 4.0E-07

Th* 2.6E-04 0.03 2.7E-10 3.0E-07 9.0E-04
Th*? 7.3E-04 0.09 7.8E-10 5.0E-08 1.6E-02
Th® 2.8E-01 35.00 3.0E-07 1.0E-05 3.0E-02
U 2.2E-01 27.50 2.4E-07 5.0E-07 4 8E-01
U 1.1E-02 1.38 1.2E-08 6.0E-07 . 2.0E-02
U 7.9E-03 0.99 8.4E-09 5.0E-07 1.7E-02
U= 2.8E-01 35.00 3.0E-07 6.0E-07 5.0E-01
Totals 8.0E-01 100.00 1L1E+00
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Table 2-2. Radionuclides Discharged to the Great Miami River in 1989%,

PL-1002
11-06-92

Radio- Curies Percent Average DCG DCG
nuclide Released Release uCi/mL uCi/mL Fraction
AZ < 1.6E-02 < 2.2E-08 1.0E-08
Cs™ < 49E-03 < 6.5E-09 3.0E-06
K® < 6.8E-02 < 8.4E-08 7.0E-06
Np®’ < 33E-05 < 45E-11 3.0E-08
Pb*° < 6.6E-03 < 8.6E-09 3.0E-08
Pu®® < 1.6E-05 < 22E-11 4.0E-08
Pu® /Pu®* < 2.3E-05 < 28E-11 3.0E-08
Ra® < 40E-03 < 6.TE-09 1.0E-07
Ra® < 2.1E-03 < 56E-09 1.0E-07
Ru'® < 33E-02 < 42E-08 6.0E-06
S 1.2E-03 0.02 1.6E-09 1.0E-06 1.6E-03
T® 59E+00 91.54 73E-06 1.0E-04 7.3E-02
Th?® 32E-04 < 001 4.1E-10 4.0E-07 1.0E-03
Th?® 7.4E-04 0.01 9.2E-10 3.0E-07 3.1E-03
Th?? 8.7E-05 < 0.01 11E-10 50E-08 22E-03
Th™ < 79E-02 ' < 7.9E-08 1.0E-05
U 2.4E-01 3 3.1E-07 5.0E-07 6.2E-01
Uz 1.2E-02 0.19 1.5E-08 6.0E-07 2.5E-02
Uz 1.1E-02 0.17 1.5E-08 5.0E-07 3.0E-02
U 28E-01 434 34E-07 6.0E-07 57E-01
Totals 6.4E+00 000.00 1.3E+00
2-17
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' . | 2.0 LIQUID EFFLUENT MONITORING (cont.) -

Based on these facts, it is reasonable to infer that site concentrations of Pa?!,
Ac*?’, Th?’, and radionuclides following Th®’ in the decay chain, are not
significant enough to warrant making them target analytes in radiochemical

analyses of liquid effluents.

Radionuclides associated with the Th®? decay chain are shown in Figure 2-5. The

significance of radionuclides in this decay chain are evaluated below:

- Due to the long storage period onsite since chemical separation processes
were performed, the decay chain through Ra? is nearly in equilibrium.
This is somewhat supported by the fact that Th*?® was quantified in 1988
(see Table 2-1). Contrary to this, routine analyses for alpha emitting
radium isotopes have not detected Ra?* since 1988 (see Tables 2-1 and 2-
. 2). Based on these observations, all Th®? daughters through Ra?* should

be considered target analytes in radiochemical analyses of liquid effluents.

- Any in-growth of Ra** daughters will not be significant for residues and
contamination that are open to the atmosphere because the emanation of
gaseous Rn*? will disrupt the decay chain. Any contained materials
bearing Ra?* would also contain its daughters through Pb?®, however, the
fact that such materials are confined makes these daughter products
unlikely contaminants in liquid effluents. For these reasons, the Ra*
daughters are not considered target analytes for liquid effluent

radiochemical analyses.

Because some reprocessed uranium was handled in past FEMP operations, trace
quantities of fission products, U, and transuranics are present onsite. The

. _ significance of these radionuclides is evaluated below:
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Figure 2-4. U® Decay Chain®
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2.0 LIQUID EFFLUENT MONITORING (cont.)-.

Gamma emitting fission products such as Cs'*’ and Ru'® have not been
quantified in liquid effluents since 1988 (see Tables 2-1 and 2-2). Since
both Cs'* and Ru'® are high yield fission products, their absence in liquid
effluents makes it highly improbable that other fission products are present
to any significant degree in process residues and site contamination.
Therefore, there are no specific gamma emitting fission products that are

considered target analytes for liquid effluent radiochemical analyses.

The fission products Sr*® and Tc” were quantified in liquid effluents in
1988. However, the levels at which they were quantified were small
fractions of their respective DCGs (see Table 2-1). The complex chemistry
associated with isotopic strontium and technetium analyses is not justified
by the observed concentrations of these radionuclides in effluents.
T'herefore these radionuclides are not considered target analytes for liquid

effluent radiochemical analyses.

U?® has been quantified in liquid effluents since 1988 (see Tables 2-1 and
2-2). Therefore it is considered a target analyte for liquid effluent

radiochemical analyses.

The transuranics Pu””*® were quantified in liquid effluents in 1989.
However, the levels at which these radionuclides were quantified was a
small fraction of their DCGs (see Table 2-2). Np?’ and Pu®® have not
been quantified in liquid effluents since 1988 (see Tables 2-1 and 2-2).

The complex chemistry associated with isotopic neptunium and plutonium
analyses is not justified by the observed concentrations of these
radionuclides in effluents. Therefore, the neptunium and plutonium °
isotopes are not considered target analytes for liquid effluent radiochemical

analyses.
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Table 2-3. Target Analytes In FEMP Liquid Effluents

Revision No. 0

. Alphas Betas Photons
Radio-
nuclide Percent Max Avg Percent Percent
MeV Yield MeV MeV Yield MeV Yield

0.606 0.182 8.00 0.013 39.11
0.983 " 0317 7.00 0.338 11.36
1.014 0.328 6.60 0911 27.70
1.168 0.386 32.00 0.965 5.21
1.741 0.611 12.00 0.969 16.62
2.0 0.748 8.00

5.686 95.10

4.602 5.55

4.785 94.55
0.039 0.010 100.00

5.341 26.70 0.012. 9.56

5423 72.70

4.621 2340 0.012 843

4.688 76.30 -
0.206 0.055 15.00 0.013 70.78
0.287 - 0.079 9.00 0.026 14.65
0.288 0.080 41.00
0.305 0.085 35.00

3.953 23.00 0.012 8.39

4.010 77.00
0.096 0.025 6.80 0.013 957
0.096 0.025 1850
0.189 0.051 7250

4.724 2740 0.013 1050

4.776 7240

4217 5.70 - 0.013 3091

4.364 11.00 0.144 1050

4.370 6.00 0.184 54.00

4.396 55.00

4.598 5.00

4.445 26.00 0.013 9.98

4.494 74.00

T 4147 23.00 o ) - o To013 0 T 883l T 7T
4.196 77.00
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2.0 LIQUID EFFLUENT MONITORING (cont.)

Based on the foregoing evaluation, target analytes for radiochemical analyses of

liquid effluents at the FEMP are given in Table 2-3.
2.42 Current and Potential Non-Radiological Contaminants

Non-radiological contaminants and water quality parameters are driven by the
inventory of hazardous materials incident to past operations, current remediation
activities, as well as current water treatment processes. The current National
Pollutant Discharge Elimination System (NPDES) Permit® issued by the State of
Ohio Environmental Protection Agency delineates the target analytes and water
quality parameters required for all FEMP liquid effluent discharge locations.
Included in this Plan is a discussion of these requirements. The requirements are
based on the Ohio EPA’s evaluation that was conducted through the permitting

process. Refer to Section 2.7 of this Plan for a thorough discussion.
2.5  Sampling and Monitoring Methods
2.5.1 Radiological

Inspection of Table 2-1 and Table 2-2 reveals that the most abundant
radionuclides reported in the FEMP liquid effluents are U, U, Th**, and
Tc*®. The data in Table 2-3 reveals that the primary radioactive emissions

~ associated with U?® and U? are alphas and are betas for Th®. Tc”is -
essentially a pure beta emitter. None of these radionuclides emit photons suitable
for reliable gamma measurement. State of the art continuous monitoring
instruments for radioactive contaminants in liquid' effluent streams are designed to

detect photon emissions from such contaminants.
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2,0 LIQUID EFFLUENT MONITORING (cont.)

Since the radioactive target analytes in the FEMP liquid effluent streams are not
prolific photon emitters, the installation of equipment for continuously monitoring
these contaminants would be inappropriate, and is therefore not required. It

follows that no alarm levels for continuous liquid monitors need to be specified.

In lieu of continuous monitoring equipment, continuous flow proportional
sampling equipment shall be utilized at all normal liquid effluent discharge
locations (i.e., Outfall 4001) to obtain representative samples for analysis. These
sampling systems shall be calibrated prior to being placed in service; following
initial installation, maintenance, or modifications that could affect system
performance; and at least annually thereafter during periods of routine system .
operation. System operability checks shall be performed at least weekly to verify
that a catastrophic failure has not occurred. Procedures shall exist that prescribe
how calibrations and operability checks are to be performed. The methods
employed in these procedures for conducting these activities shall be consistent
with manufacturers’ instructions and specifications. In addition, the accuracy of
effluent flow and sample flow measurements shall be documented in these

procedures.

~ The continued suitability of installed sampling equipment shall be evaluated at
least annually. Procedures shall exist that prescribe the evaluation criteria and
their application. These procedures shall address environmental conditions such
as weather protection and the potential for a buildup of contaminants or materials

that could impair or otherwise invalidate system operation.

Procedures shall exist that prescribe alternative sampling methods to be employed

when sampling systems are out of service. .
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2.0 LIQUID EFFLUENT MONITORING (cont.)

Additional sampling and analysis requirements from the SCQ, as applicable to the
Liquid Effluent Monitoring Program, are discussed and referenced in Section 2.8
and Section 10.0 of this Plan.

2.52 Non-Radiological

The sampling requirements for non-radiological contaminants and water quality
parameters are prescribed by the current National Pollutant Discharge
Elimination System (NPDES) Permit? issued by the State of Ohio Environmental
Protection Agency. Procedures shall exist for implementing the sampling and
monitoring requirements established by the permit. Refer to Section 2.7 for a

thorough discussion.
2.6  Analytical Requirements
2.6.1 Radiological

Table 2-4 summarizes the minimum analysis regimen for samples obtained from
each effluent discharge location. All analytical methods utilized shall comply with
~ the requirements of Section 6.0 of this Plan. The basis for this regimen is

discussed below.
2.6.1.1 Total Gross Alpha/Beta Analyses

In general, the chemistry required to obtain isotope specific results for the target
analytes listed in Table 2-4 is too complex and expensive to be performed very
frequently. On the other hand, some form of analysis needs to be performed

frequently to allow for proper management of liquid effluent discharges.
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. Table 2-4. Minimum Analytical Requirements of FEMP Liquid Effluents
-~ - - - """~ ]
Minimum » . Overall
Description of Analysis Target Required Uncertainty
Analysis Frequency 1 Analytes MDA at 10 x MDA
Total Gross Alpha Weekly ' SE-09 pCi/mL +50%
Composite
Total Gross Beta Weekly 1E07 Ci/mL £50%
Composite '
Suspended Solids Weekly SE-08 /Ci/g *50%
Gross Alpha , Composite
Suspended Solids Weekly SE-07 ,Ci/g *50%
Gross Beta Composite
Gamma Spectrometry Quarterly Ac2 6E-07 (LCi/mL *50%
Composite
- Quarterly Ra® 4E-09 (Ci/mL
Isotopic Radium Composite Ra® 1E-09 /Ci/mL *50%
Ra? | 1E-09 ,Ci/mL :
Th*® 4E-09 (Ci/mL
. Quarterly | Th®® | 3E-09 ACi/mL
Isotopic Thorium Composite Th*! 1E-06 (Ci/mL *+50%
Th** SE-10 Ci/mL
“Th™ | 1E407 uCi/mL
U SE-09 (Ci/mL
Isotopic Uranium Quarterly U 6E-09 1Ci/mL *50%
Composite U SE-09 uCi/mL
U 6E-09 .Ci/mL

2-26
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2.0 LIQUID EFFLUENT MONITORING (cont.)

Gross alpha/beta analyses are relatively inexpensive and quick to perform, and
they are thorough because they encompass both target analytés as well as -
unanticipated analytes such as transuranics and fission prodﬁcts. For these
reasons, gross analyses are ideally suited for providing timely feedback on effluent
treatment controls. Procedures shall be maintained to direct the computation and
- use of gross analyses action levels. Gross analyses with established action levels
are used to determine trends in effluent activity. This is particularly useful in the
overall monitoring of nontarget radionuclides that are not routinely analyzed in
FEMP effluents.

The gross analysis procedures will require the review and comparison of weekly .
and quarterly composite data. Responses will be identified when action levels are
exceeded. An evaluation of gross data may indicated changes in specific isotopic
analyses reginiens are required. Factors influencing data interpretation are .
background activity, the impact of half life with respect to the comparison of
sample results collected at relatively different frequencies, and the significance of
specific radionuclide concentrations versus relative activities. These factors will
be carefully evaluated, per Attachment A, item # 5j of this Plan, to minimize bias
in effluent management decisions. In addition, a procedure will be written by
11/06/92.

2.6.1.2 Isotope Specific Analyses

These analyses are intended to provide the information necessary for assessing
and reporting the dose impact on the general public from liquid effluents. The
analysis methods employed shall be capable of quantifying the target analytes as

well as any unsolicited analytes that are identified in the sample.
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2.0 LIQUID EFFLUENT MONITORING (cont.)

Since all the target analytes are either long-lived or are in equilibrium within their
decay chain, the quarterly analysis frequency does not have an adverse impact on
required MDAs. Less frequent analyses (e.g., semi-annual or annual) increase the
risk of sample loss or degradation that might invalidate the analytical results.
More frequent analyses (e.g., monthly or weekly) are too expensive for actinides
due to the cost of performing these analyses. When complimented with weekly
gross analyses, the quarterly analysis frequency is considered the best compromise

between timely, and accurate analytical results and cost.

Procedures shall exist that prescribe the methods for obtaining isotopic analytical
results. This does not imply that all radionuclides must be measured directly.
The calculation of analytical results based on decay equilibrium considerations is
acceptable when direct measurement techniques are not well established or are

too costly.
2.6.1.3 Minimum Detectable Activity (MDA)

For the mdst part, the MDAs specified in Table 2-4 are based on 1% of the
analyte’s DCG. For gross analyses, the MDA is based on the most conservative
analyte that has routinely comprised a large percentage of the total radioactivity
discharged. Inspection of prior release data in Tables 2-1 and 2-2 resulted in the
choice of U? as the basis for the gross alpha MDA and Th®* for the gross beta
MDA. The MDA s for the gross analyses of suspended solids are based on 1% of
the concentration limits established for controlling sedimentation of radioactive
materials in environmental waters (see Section 2.1.3.4). The 1% criterion was
selected because it fepresents a small fraction of applicable dose and
concentration performance standards. Thus if analytes are routinely not detected
at their respective MDAEs, it is highly unlikely the performance standards will be
exceeded unknowingly. '

2-28 0CG069



7093
' PL-1002
Effective Date: 11-06-92
Revision No. 0

2.0 LIQUID EFFLUENT MONITORING (cont.)

The practice of assuming that all gross activity is due to the most conservative
radionuclide does not reflect actual conditions at the FEMP. However, this
practice is conservative and is used solely for the purpose of determining the

MDA for gross analyses.
2.6.1.4 Overall Uncertainty in Measurements

The overall uncertainty in an analytical result is a combination of random (e.g.,
counting) and systematic (e.g., sampling) errors. Theorét_icaHy, the MDA is the
smallest amount of a radionuclide in a sample that will be detected with a 8
probability of non-detection (Type II error) while accepting an a probability of
erroneously detecting that radionuclide in an appropriate blank sampie (Type 1
error). The a and g probabilities are both set at 0.05°. The formula to be used
for calculating MDA for purposes of demonstrating that the MDA specified in
this Plan are being met can be found in Section 7.0. The uncertainty in analytical
results due to random error decreases as the concentration of the analyte of
interest in the sample increases. At sufﬁcienﬂy high analyte concentrations, the
contribution of random error to the overall uncertainty in the analysis is so small
_fhat the overall uncertainty becomes dominated by systematic error. The
obje'ctivev of the uncertainty specifications in Table 2-4 is to establish a reasonable
upper bound for systematic error so that analytical results remain meaningful with
regard to stated sampling objectives. For this reason, the specifications for overall
“uncertainty are quoted for analyte concentrations at 10 times their MDA in order
to minimize the effect of random error on the measurement. Analyte
-concentrations at ten times the MDA are readily quantified making verification of

this specification a reasonable task.

229 .
CQ0G70



‘The current NPDES permit is in affect until February 9, 1995. =

.

« 70935100
Effective Date: 11-06-92
Revision No. 0

2.0 LIQUID EFFLUENT MONITORING (cont.)

Additional sampling and analysis requirements from the SCQ, as applicable to the
Liquid Effluent Monitoring Program, are discussed and referenced in Section 2.8
and Section 10.0 of this Plan.

2.6.2 Non-Radiological

For a discussion of non-radiological analytical parameters, refer to Section 2.7.3

below.
2.7  Non-Radiological Program Description
2.7.1 NPDES Requirements

The primary regulatory driver for discharges of pollutants to the Nation’s waters is
the Clean Water Act (CWA) NPDES permit system. This system establishes
effluent limits for pollutants from both industrial and municipal point source
discharges. As mandated by the CWA, the Ohio Enviro-nmental Protection
Agency (OEPA) has adopted its own NPDES program, under which all non-
radiological discharges from the FEMP are regulated.

OEPA issued FEMP NPDES Permit 11000004*BD on February 12, 1990. On
July 15, 1991 the NPDES was amended to remove the effluent limitation for

" fluoride at the Biodenitrification Effluent Treatment System and the OEPA

NPDES Permit Number was revised to 11000004*CD to reflect this change.
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2.0 LIQUID EFFLUENT MONITORING (cont.)

The FEMP NPDES Permit covers eight discharge points, six of which are internal
monitoring points and two of which are direct discharges to receiving surface
waters. The

permitted discharges are as follows:

Sampling Station Description of Location

11000004001 Manbhole 175, final effluent before Great Miami River.

11000004002 Spillway from Stormwater Retention Basin to Paddy’s Run.

11000004601 Sewage Treatment Plant effluent, after disinfection, prior to
mixing with other wastestreams discharged via Manhole 175
and final outfall (001).

11000004602 General Sump, effluent directed to Manhole 175 then
discharged via final outfall (001).

11000004603 Clearwell effluent pumped through 4605, Manhole 175 and
discharged via final outfall (001). '

11000004604 Storm Sewer Lift Station effluent pumped to Manhole 175
and discharged via final outfall (001).

11000004605 Effluent from Biodenitrification after settling and/or

' | biological treatment discharged via Manhole 175 and final

outfall (001).

11000004606 Stormwater Retention Basin pump station effluent discharged
via Manhole 175 and final outfall (001). ’

All monitoring, sampling, testing, and reporting requirements for complying with
the discharge limitations at these discharge points are detailed in the NPDES

permit.
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2.0 LIQUID EFFLUENT MONITORING (cont.)

2.72 FEMP NPDES Monitoring Stations

. ~
This section briefly describes each monitoring station and its associated effluent
limitations and monitoring requirements. NPDES monitoring stations are as

follows:

*4001 - Manbhole 175, Final Effluent to Great Miami River

Manhole 175 serves as the final inspection point for FEMP discharges to the
Great Miami River. Discharges to Manhole 175 include effluent from the Sewage
Treatment Plant, General Sump, Biodenitrification Effluent Treatment System,
the Storm Sewer Lift Station and the Storrhwater Retention Basin. NPDES
samples are collected using an automatic sampler located in the building housing
MH-175. Flows are recorded on a continuous basis using a 6-inch parshall flume
and are recorded on charts located in the MH-175 building. NPDES parameters,
their corresponding effluent limitations/loading rates, and monitoring

requirements for discharge point *4001 are as follows:

Effluent Characteristic Discharge Limitation Monitoring Requirements

Reporting Concentration Loadings* Measurement Sample
Frequency Type
Units Parameter 30 day Daily 30 day Daily
mg/L Dissolved Oxygen _  (50Min) _ 1/Week Grab
mg/L  TSS 30 45 9 149 1/Week 24 Hr. Comp.
mg/L Oil and grease, Total 15 15 50 50 1/Week Grab
‘mg/L°~  Nitrogeh, Atimonia (NH3) ~~ ~_ ~ "7 "~ 7 _ I/Week =~~~ 24Hr Comp. ~  ~
mg/L  Nitrate-N _ _ _ 1 Week 24 Hr. Comp.
mg/L Cyanide, Total 0.036 0076 0.120 0251 1/Week Grab
_ mg/L  Fuoride Total _  _ - — N/ Week _ .. %HrComp.
g/L . Chromium, Total _ _ _ _ 1/Week " 24 Hr. Comp.
g/L Copper, Total , 23 %4 0077 0310 1/Week 24 Hr. Comp.
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2.0 LIQUID EFFLUENT MONITORING (cont.)

*4001 (continued)

Efftuent Characteristic Discharge Limitation Monitoring Requirement
Reporting Concentration Loadings* Measurement * Sample
Units Parameter 30day Daily 30day Daily Frequen Type
ug/L Lead, Total 60 776 0.199 2562 1/Week 24 Hr. Comp.
ug/L Nickel, Total - - - - 1/Week 24 Hr. Comp.
ug/L Siltver, Total 12 26 0.040 0.086 1/Week 24 Hr. Comp.
ug/L Chromium, Hexavalent - - - - 1/Week 24 Hr. Comp.
mgd Flow Rate - - - - Daily 24 Hr. Total
mg/L BOD, carb. ' 20 30 66 9 1/Week 24 Hr. Comp.

® Loadings based on 0.872 mgd and reported in kg/day
pH monitored on continuous basis, acceptable range 6.5 S.U. to 9.0 S.U.

*4002 - Spillway Stormwater Retention Basin to Paddy’szun

Discharges from point *4002 consist of overflow stormwater from the Stormwater
Retention Basin (SWRB). The spillway discharges directly to Paddy’s Run and is
monitored only during flow conditions. No overflows from the spillway have occurred
since 1990. Samples are collected by an automatic sampler located at the spillway from
the west chamber of the SWRB. NPDES parameters, their corresponding effluent

limitations/loading rates, and moni'toring requirements for discharge point *4002 are as

follows:

Effluent Characteristic Discharge Limitation Monitoring Requirement
Reporting Concentration Loadings* Measurement Sample
Units Parameter 30day  Daily 30day ~ Daily Frequency Type
mg/L  TSS - 100 - - Daily Composite
mg/L  Oil & Grease, Total - 15 - - Daily Grab
mg/L Nitrogen, Ammonia, Total - - - - Daily Composite
mg/L Nitrogen, Nitrate - - - - Daily : Composite
mg/L Fluoride, Total - - - - Daily Composite
ug/L Chromium, Total - 3986 -, ' - Daily Composite
ug/L Copper, Total - 45 - - Daily Composite
ug/L  Nickel, Total - 3137 - - Daily Composite :
ug/L Silver, Total - 11.6 - - Daily Composite
ug/L Chromium, Hex. - 19 - - Daily Composite
mgd Flow Rate - - - - Daily 24 Hr. Total

Estimate
® Loadings reported in kg/day
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2.0 LIQUID EFFLUENT MONITORING (cont.)

*4002 (continued)
pH monitored daily by grab method, acceptable range 6.5 S.U. to 9.0 S.U.

*4601 - Sewerage Treatment Plant Effluent

The Sewage Treatment Plant (STP) discharges treated effluent to MH-175 via internal
discharge point *4601. Discharges consists of sanitary wastewater generated from on-site
restrooms, locker rooms, and laundry facilities. NPDES samples are collected using an
automatic sampler located in the building adjacent to the contact basin at the wastewater
treatment plant. Flows are recorded using a V-notch weir and are recorded on charts at.
the STP. NPDES parameters, their corresponding effluent limitations/loadings, and

required monitoring for discharge point *4601 are as follows:

Effluent Characteristic Discharge Limitation Monitoring Requirement
Reporting ‘ Concentration Loadings* Measurement Sample
Units Parameter 30day Daily  30day Daily Frequency Type
mg/L BOD, 5 Day 20 40 95 19 1/Week 24 Hr. Comp.
mg/L  TSS 20 40 95 19 1/Week 24 Hr. Comp.
mg/L Nitrogen, Ammonia - - - - 1/Week 24 Hr. Comp.
mg/L Fluoride, Total ’ 23 51 1.08 243 1/Week 24 Hr. Comp.
ug/L Chromium, Total 13 32 0.006 0.015 1/Week . 24 Hr. Comp.
ug/L Copper, Total 53 112 0.025 0.053 1/Week 24 Hr. Comp.
ug/L Nickel, Total 32 49 0.015 0023  1/Week 24 Hr. Comp.
#/100m1 Fecal Coliform (Summer Only) 1000 2000 - - 1/Week 24 Hr. Comp.
mgd Flow Rate - - - - Daily 24 Hr. Total

*Loadings based on flow rate of 0.125 mgd and reported in kg/day
pH monitoring continuous, acceptable range 6.5 S.U. to 9.0 S.U.

*4602 - General Sump Effluent
The focal point of all wastewater treatment on site is the General Sump. The General
Sump receives uranium and non-uranium contaminated wastewater. For uranium

contaminated wastewaters, the General Sump acts primarily as a transfer facility;
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2.0 LIQUID EFFLUENT MONITORING (cont.)

providing initial treatment and then routes the wastewater to the necessary treatment
systems in Plant 8 or the BDN facility. Non-uranium contaminated wastewater received
at the General Sump consists primarily of decant from the lime sludge ponds and coal
pile runoff basins; boiler plant blowdown; and wastestreams associated with the on-site
production of potable water. These wastewaters receive elementary treatment consisting
of pH adjustment and sedimentation of solids by the addition of lime. Non-
contaminated wastewater from the General Sump is discharged to MH-175 via internal
monitoring point *4602. NPDES parameters, their corresponding effluent

limitations/loading rates, and required monitoring for discharge point *4602 are describe

as follows:

Effluent Characteristic Discharge Limitation Monitoring Requirement
Reporting L Concentration Loadings* Measurement Sample
Units Parameter 30day Daily 30 day - Daily Frequency Type
ug/L Chromium, Total 41 54 0.010 0.013 1/Week 24 Hr. Comp.
ng/L Copper, Total 66 11 0.016 0.027 1/Week 24 Hr. Comp.
ug/L Nickel, Total 91 165 0.022 0.040 1/Week 24 Hr. Comp.
ug/L Chromium, Hexavalent 12 17 0.003 0.004 1/Week 24 Hr. Comp.

mgd Flow Rate - - - - Daily . 24 Hr. Total

*Loadings based on flow rate of 0.065 mgd and reported in kg/dayv
pH monitored 1/week by grab sample, acceptable range 6.5 S.U. to 9.0 S.U.

" #4603 - Clearwell Effluent

The Clearwell collects stormwater runoff from the waste pit storage area and discharges
directly to the biosurge lagoon. From the biosurge lagoon water is pumped to the

Biodenitrification Facility for additional treatment.

Effluent Characteristic Discharge Limitation Monitoring Requirement
Reporting Concentration Loadings* Measurement  Sample
Units Parameter 30 day Daily 30 day Daily Frequency Type

No samples are collected from the Clearwell. The Clearwell has discharged directly to Biosurge Lagoon since August 4, 1990.
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2.0 LIQUID EFFLUENT MONITORING (cont.)

#4604 - Storm Sewer Lift Station Effluent

Storm Sewer Lift Station (SSLS) effluent consists of stormwater runoff from FEMP
process and parking areas. An automatic sampler is used to collect samples at the SSLS
building (MH-34). Flows are measured using a Venturi meter and are recorded on
charts at the MH-34 building. NPDES parameters, their corresponding effluent

limitations and monitoring requirements for discharge point *4604 are

as follows:

Effluent Characteristic Discharge Limitation . Monitoring Reguirement
Reporting Concentration Loadings* Measurement Sample
Units Parameter 30day Daily  30day Daily Frequency Type
mg/L TSS 30 100 - - 1/Week 24 Hr. Comp.
mg/L Oil & Grease, Total 15 15 - - 1/Week Grab
mg/L  Nitrate-N - - - - 1/Week 24 Hr. Comp.
mg/L  Fluoride, Total - - - - 1/Week 24 Hr. Comp.
mgd Flow Rate » - - - - Daily 24 Hr. Total

pH is mﬁnitored on a continuous basis, acceptable range 6.5 S.U to 9.0 S.U.

*4605 - Biodenitrification Effluent Treatment System Effluent

The Biodenitrification (BDN) facility is utilized to biologically treat high nitrate laden
wastewaters. The Biosurge lagoon serves as an equalization basin for BDN Tower feed.
Water from the Biosurge Lagoon is pumped through the BDN Towers and then to the
BDN Effluent Treatment System (BDN-ETS), prior to being discharged to MH-175 via
internal monitoring point *4605. Flows are recorded by an in-line magmeter at the
BDN-ETS chlorine contact tank and are recorded on log sheets in the BDN control
room. NPDES samples are collected by an automatic sampler located at the BDN-ETS.
NPDES parameters, their corresponding effluent limitations, and monitoring

requirements are as follows:
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2.0 LIQUID EFFLUENT MONITORING (cont.)

*4605 (continued)

Efftuent Characteristic Discharge Limitation

Reporting Concentration Loadings*
Units  Parameter ' 30day _ Daily _ 30day Daily
mg/L BOD, 5§ Day : 30 45 26 38
mg/l.  TSS 30 45 26 38
mg/L  Nitrogen, Ammonia (NH3) - 45 - -
mg/L Nitrate-N - 123 145 62 124
mg/L Fluoride, Total 13 45 1.1187  3.8247
ug/L Chromium, Total 12 27 0.0101 0.0226
ug/L Copper, Total 45 9 0.0387 0.0770
ug/L Nickel, Total 29 42 © 00251  0.0361

ug/L Chromium, Hexavalent - - -

mgd Flow Rate - - -

® Loadings are based on flow rate of 0.2252 mgd and reported in kg/day
pH monitored on continuous basis, acceptable range 6.5 S.U. to 9.0 S.U.

*4606 - Storm Water Retention Basin Effluent

The Storm Water Retention Basin (SWRB) collects stormwater runoff from the FEMP

parking and production areas. Samples are collected by an automatic sampler located in

Revision No. 0

Monito Requirement

Measurement Sample
Frequen Type
1/Week 24 Hr. Comp.
1/Week 24 Hr. Comp.
1/Week 24 Hr. Comp.
1/Week 24 Hr. Comp.
1/Week 24 Hr. Comp.
1/Week 24 Hr. Comp.
1/Week 24 Hr. Comﬁ.
1/Week 24 Hr. Comp.
1/Week 24 Hr. Comp.
Daily 24 Hr. Total

the building adjacent to the discharge pump. Flows are recorded on a chart at the

Monitoring Requirement

SWRB.

Effluent Characteristic : ) Discharge Limitation
Reporting - ) . i _Concentration  Loadings*
Units Parameter 30 day  Daily 30day Daily
mg/L TSS - - - -

mg/L Oil & Grease - - -
mgd Fiow Rate - - -

pH monitored on continuous basis, acceptai)le range 6.5 S.U. to 9.0 S.U.

2-37
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2.0 LIQUID EFFLUENT MONITORING (cont.)
2.7.3 Analytical Requirements .‘

Three on-site laboratories are involved in conducting NPDES laboratory testing. These
include the Water Treatment Plant Lab, the Analyticél Laboratory Bioassay Section, and
the Analytical Laboratory Inorganic and Special Analyses Section. Other labs involved
are the Quality Control Lab and a contract lab for the cyanide analysis. Table 3.1

details the testing responsibilities for each lab.

Methods of analysis are regulated by 40 CFR Part 136. Tables 1A & 1B under Part
136.3 of this regulation cite the test procedures and references for biological and
inorganic parameters. 40 CFR Part 136 - Appendix B establishes procedures for
determining the Method Detection Limit. |

The NPDES permit Part III, § reqﬁires that test procedures for the permitted parameters
conform to 40 CFR Part 136 unless otherwise approved. Application for alternative test
procedures can be made to the Regional Administrator under 40 CFR 136.4.

Part I1I, 5 requires that periodic calibration and maintenance be performed on all
monitoring and analytical instrumentation to insure accuracy of the measurements. Part
II1, 6 requires certain information including the:date the analyses were performed, the
person who did the analysis, the techniques used, and the results. Part III, 7 requires all
analytical records, original instrumentation recordings, and calibration and maintenance

records to be retained for a period of three years.

A list of all acceptable reference material is included in 40 CFR Part 136.3 (b). The
primary references used at the FEMP are "Methods for Chemical Analysis of Water &
Wastes, U.S. EPA 600/4-79-020"; and "Standard Methods for the Examination- of Water _

and Wastewater".
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2.0 LIQUID EFFLUENT MONITORING (cont.)

All analytical procedures used in the FEMP laboratories were developed from specific
methods detailed in these references. The method reference for each analyte is
identified in Table 2-5.

Samples are received at the sample receiving laboratory where they are logged in and
the Chain of Custody Record is executed. The samples are thén disseminated to the
appropriate laboratory rooms for analysis. Upon receipt at the laboratory room, samples
are registered in a lab sample log book. Chain of Custody Records are covered under
SSOP-0018.

NPDES analyses are run according to site standard operating procedures (SSOPs).
Copies of SSOPs for each analysis are contained in the Procedure Section of the
individual laboratory conducting the NPDES testing. Table 2-6 lists site SSOPs for the

various laboratory analyses.

Results of the NPDES laboratory analyses are entered into the Analytical Laboratory
Ihfonnation System (AnaLis) after completion. Work cards are prepared which include
the date and time of analysis, the person performing the analysis, the raw data,
calculations and results. These cards are cross checked by an individual who did not
perform the analysis to insure that the calculations are correct. After the work cards
have been verified the sample data is entered into the AnaLis system and are rechecked

assure they have been entered accurately.
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2.0 LIQUID EFFLUENT MONITORING (cont.)

2.74 Lower Limit of Detection for NPDES Parameters

Parameter

. TSS
Oil & Grease, Total
Nitrogen, Ammonia (NH3)
Nitrate-N
Cyanide, Total
Fluoride, Total
Chromium, Total
Copper, Total
Lead, Total
Nickel, Total
Silver, total
Chromium, Hexavalent
BOD

Lower Limit of Detection

2.0 mg/L
5.0 mg/L
0.1 mg/L
0.1 mg/L
0.005 mg/L
0.1 mg/L
6 pg/L -
14 pg/L
3 pg/L
17 ug/L
10 pg/L
6 pg/L
NA

2.7.5 Overall Accuracy and Percent Confidence Levels for NPDES Parameters

Pursuant to 40 CFR Part 136 and the FEMP NPDES permit, sample results must be

analyzed and reported at a minimum confidence level of 99%. The FEMP has not

determined % confidence levels for its analysis at this time. Presently the laboratory is

sitewide commitment tracking system (see Attachment A, page A-40).
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Table 2-5. Laboratory Analyses NPDES Parameters

SARPLE MOLOING SAMPLE LABORATORY TECHN IOUE PROCEOURE STATION lEfElEl;E )
PARAMETER TINE PRESERVATION USED & WMETNOD MUMBER cmrL0veD
' sralyze uT- 1002 SEtstendard
DISSOLVED OXVGEN DO {mmediately none vre probe 43-M-1002 Nethods of Analysis
anl. 18-1205 53,5, EPA
TOYAL SUSPENDED SOLIDS T§S 7 days cool, 4C Siocassay grevimetric OSH-P-34-014 Method Mo, 160.2
cool, &C Anl. L8-3101 U.S.EPA
OIL AMD GREASE 28 deys N2S04 to pH<? INORG gravimetric method 1001 Method No. 413.1
cool, &C Anl, 18-3203 U.$.EPA
AVOMIA- N1 TROGEN 28 deys H2S04 to pH«<2 Erw. electrode ssthod 3001 Nethod Mo. 330.2
cool, &C Anl. brucine 18-1204 U.S.EPA
NITRATE-NITROGEN 48 hours N2S04 to pi<2 Sicesssy sulfate ESH-P Nethed No. 332.1
R cool, &C menbrane uT-1002 Standard .
FECAL COL]FORNM 6 hours 0.008%X Na23203 (14 filter 43-8-1005 Methods of Anelysis
set Wp UT-1002 Standard
CB0D S-0AY {mmediately cool, 4C (44 electrode 43-N-1000 Nethods of Anelysis
set Wp uT-1002 Standard
T80D 5-DAY immediately cool, 4C e electrode 43-1-1000 Nethods of Anelysis
ant, graphite furnace 18-3102 U.S.EPA
CHRONIUM TOTAL (Cr) 6 months W03 to pH<2 I1NORG A unit method 1025 Method No. 218.2
Anl, graphite furnece L8-3102 U.S.EPA
CHROMIUM D1SS, NEX. (Creé) 24 hours cool, 4C 1NORG M unit method 1026 Method No, 218.3
Anl. sreghite furnece (e-3702 U.S.EPA
COPPER TOTAL (Cu) 6 months NNO3 to pH<2 1N0RG A unit method 1029 Method No. 220.2
ool ,NaON:pi>12 | contrect U.5.EPA SW-B48
CYANIDE TOTAL (Cn) * 14 deys +68 sscordic ecid ted N/A Mathod No. 9010
= Ton selective 8-1205 U.S. 0
. {FLMORIDE TOTAL (¥) 28 days none osen electrode (18€) ESN-P-34-002 Mathod No. 340.2
0 oreghite furnace ih-3102 - U.S. DA
LEAD TOTAL (PD) 6 monthe UNOS to pN<2 180R0 M unit method 1060 Mathod No. 239.2
Anl. graphite furnace 16-3102 U.S.EPA
NICKEL TOTAL (ui) 6 months oS to pH<2 INORG M unit method 1028 Nethod No. 269.2
] Anl. oraghite furnace ~T5-3102 U.S.EPA
SILVER TOTAL (Ag) 6 months HNO3 to pH<2 1NORG A unit asthod 1055 Rethod No. 272.2

® sscorbic acid used only 1n the presence of chlorine; snalysis performed by contract lab
®* Methods for Chemical Analysis of Vater & Mastes, U.S.EPA-600/4-79-020; March 1983
**¢ Standard Methods for the Anslysis of Water and Westewster
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v
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7 | o TiTt SRR TRERT |
500 An-01-801Y {bTsposal of redlcactive
Lsboratory msterlal Aralytical
3P Anl-0V-U01T |Freparation of Reagents
snd Standards Aatyticat
|55 RAL-OT-B038 |WandlTng ard StorTng
Chealcsis Anslytical
0P Anl-01-00LS |Kemoval of Won-RedToactive
. Laboratory Liquid and
Sol 1d Vaste Chenlcals from Aratytical
Individust tLaboratories for
Disposal
5 Anl-01-00%V {Ehaln of Cusiody Records
for Erwvirormental Sesples Arwlyticat
hm RKaneging Wazardous Vaste
Setalite Accumslation Aress] Amslyticst
in Anelyticatl taboratories
m“mum and Dallvering
NPDES Sanples Aalyticsl
\WW Freperation, bocumentation
and Delivery of Quality Anatyticat
Control Sasples .
€~ Vater Treatment Plant
L Operstion Water Plant
o 3¢ 385 Uater Plat Leboratory
Procedures tater Plant
-C- Stora Sewer LTt Station tater Plant
-C- Responding te ExcursTons
of Storw Sewer Water Vster Plant
Quat ity
$X8/TS8 Routine Check
ond Level Control Vater Plant
SRB/ESS Sludge Removal Vater Plant
Stormaater Retentiony
Emergency $pill Containment] Uster Plant
Sacpl (ng
$TodenltriTlcatTon Facllity,
Rout ine Checls [ 1]
#TodenltrificatTon Facility|
Flow Adjustaent 0o
Surge loran
Underdrain Systea 0N
& 3-¢- I Turge Legoon [nepection [
JTodenttriflcation faclllty =
Operstien 1]
Sampling FAPC Vater
Psapiie o Vater Plent
5P T3-C-38 {Blodenitrification
Righ Mitrate Tenk i [ ]
$oP 43-C Stornvater Retention Sasin
Control System Operation Vater. Plant
-C-! ETTTuerk Treatment i
System Operation 0N
S0P 43-C-3¢8 - - |SDN/ETS-Sludge Removel
and Processing [ ]
sop {3-C- SanTtacy Sevage
Treataent Plant Vater Plant
or {3-c- M1 lﬁmrll Tmp Operation Coneral bap
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2.0 LIQUID EFFLUENT MONITORING (cont.)
2.7.6 NPDES Reporiing Requirements

All NPDES monitoring data is reported to OEPA on a monthly basis in the Discharge
Monitoring Report (DMR). The DMR consists of NPDES data which is complied on
OEPA Form 4500, signed, and submitted to OEPA by the 15th of each month.
Regulatory requirements for reporting monitoring data are codified at 40 CFR Part
122.41, Subpart C, (1) and are detailed in the NPDES Permit Part III, 4, A & B.

Signatory requirements are detailed in Permit Part III, 28.
2.7.7 FEMP Stormwater Permit Application

As of October 1, 1992 all facilities which discharge stormwater associated with industrial
activities are required to apply for a stormwater permit. The FEMP is currently in the
process of preparing an individual permit application for stormwater discharges from
four on-site discharge points. The outfalls covered under this permit application drain
areas outside the FEMP production area. These areas are primarily associated with
waste storage and construction staging activities. The outfalls are briefly described as

follows:

STRM 001: Outfall from the Stormsewer Outfall Ditch (SSOD) into Paddy’s Run. This
outfall receives runoff from the Sewerage Treatment Plant, North and South access
roads, and the active fly ash pile. The SSOD also receives any overflow from the
Stormwater Retention Basion; permitted outfall 11000004002. Located South of
Stormwater Retention basin-in an unnamed tributary of Paddy’s Run. Monitoring Point

located within stream bed.
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2.0 LIQUID EFFLUENT MONITORING (cont.)

STRM 002: Outfall containing runoff from the inactive fly ash pile. This outfall is
located downstream of the old fly ash pile in a deeply wooded location. Monitoﬁng

point located in stream bed.

STRM 003: Outfall containing runoff from the construction staging areas and non-
contaminated runoff from waste pit area which will remain after the completion of the
Waéte Pit Area Runoff Control Project. Located in unnamed tributary to Paddy’s Run
immediately south of the K-65 silos. Monitoring point located at the downstream side of
a new culvert installed as part of the Waste Pit Area Stormwater Runoff Control

Removal Action.

STRM 004: Outfall containing runoff from the fire training facility and waste storage
areas on the north side of the process area not currently collected by the process area

storm sewer system.

At present it is direct to predict the extent of additional monitoring requirements
resulting from the stormwater permit application. It is anticipated that the FEMP will

be required to monitor some or all of the discharge points on at least a yearly basis.

Additional sampling and analysis requirements from the SCQ, as applicable to the Liquid
Effluent Monitoring Program, are discussed and referenced in Section 2.8 and Section
10.0 of this Plan.

2-44
C0GO8S



< 7098 pLie
Effective Date: 11-06-92
Revision No. 0

2.0 LIQUID EFFLUENT MONITORING (cont.)
2.8 Quality Assurance

As they apply to liquid effluent monitoring, the quality assurance program provisions of
Section 10.0 shall be followed. Specific quality assurance requirements for the FEMP’s
liquid effluent monitoring program are contained in the FEMP’s Quality Assurance
Program Description (QAPD), RM-0012, and the (draft) Sitewide CERCLA Quality
Assurance Project Plan (SCQ), FD-1000 (DOE/EH-0173T, Summary 2s). '

SCQ requirements shall be followed as they apply to the Environmental Monitoring
Program at the FEMP. Section 6.0 of the SCQ, "Sampling Requirements," addresses
aqueous matrix samples. Section 10.0 of the EMP, "Quality Assurance," requires that -
SCQ requirements be followed. Section 10.0 of the EMP discusses and references
additional SCQ requirements that apply to Liquid Effluent Monitoring activities in
general: Section 2.0,"Project Description;" Section 3.0, "Project Organization;" Section
4.0, "Quality Assurance Objectives;" Section 5.0,- "Field Activities;" Section 6.0, "Sampling
. Requirements;" Section 7.0, "Sample Custody;" Section 8.0, "Calibration Procedures and
Frequency;" Section 9.0, "Analytical Procedures;" Section 10.0, "Internal Quality Control
Checks and Frequency;" Section 11.0, "Data Reduction, Validation, and Reporting;"
Section 12.0, "Performance Assessment and System Audits;" Section 13.0, "Preventative
Maintenance;" Section 14.0, "Specific Routine Procedures to Assess Data Precision,
Accuracy, and Completeness;" Section 15.0, "Corrective Actions;" and Section 16.0,
"Quality Assurance Reports to Management." These requirements must be followed and

incorporated in the Liquid Effluent Monitoring Program at the implementing level.
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2.0 LIQUID EFFLUENT MONITORING (cont.)

In addition, DOE is required to participate in a Quality Assurance Program based on the
authority of Section 308 (a) of the CWA. Under this program, EPA periodically sends
the FEMP control samples which are to be analyzed for NPDES parameters. The
accuracy of the FEMP laboratories can be determined by comparing the know
concentrations of analytes in the EPA control samples to the results determined by the
FEMP.
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3.0 AIRBORNE EFFLUENT MONITORING

To assess the impact of atmospheric releases on members of the general public and the -
environment, the FEMP shall monitor airborne discharges from the facility. The
FEMP’s approach involves the monitoring of both radiological and non-radiological
discharges, as discussed in this Section of the EMP. Sections 3.1 through 3.5 govern
radiological airborne effluent monitoring activities, and Section 3.7 governs non-
radiological airborne effluent monitoring; the analytical requirements of Section 3.6 and
the quality assurance requirements of Section 3.8 are applicable to both radiological and
non-radiological monitoring. Section 11.2 of this Plan provides a description of current
airborne effluent monitoring practices at the FEMP. The "Effluent Monitoring and
Environmental Surveillance Program Essential Elements Matrix" (Attachment A)
identifies the current implementation plan and schedule. Applicable Data Quality
Objectives (DQO) are referenced in Attachment B of this Plan. Section 10.0 of the
EMP discusses and references Sitewide Qhality Assurance Project Plan (SCQ)
requirements that shall be followed as they apply to the Airborne Effluent Monitoring

Program.
3.1' Performance Standards

Radiological airborne effluent monitoring methods shall be sufficient to permit the
FEMP to show compliance with the following limits and guidelines from the specified
paragraphs of DOE 5400.5 (DOE/EH-0173T Summary 3e):

I

. The exposure of members of the public to radiation sources as a consequence of
all routine activities at a DOE site shall not cause, in a year, an effective dose
equivalent greater than 100 mrem [paragraph II.1a]. The annual effective dose
equivalent is defirrilredAas the sum Vof penetrating ékternal exposure for the year,
plus the committed effective dose equivalent for intakes experienced during the

year [paragraph II.1a(1)].

3-1
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3.0 AIRBORNE EFFLUENT MONITORING (éont.)

The limit includes doses from remedial actions and naturally occurring
radionuclides released by DOE processes and operations, but not radon and its

decay products [paragraph II.1a(3)].

. The osure of members of th lic to radioactive materials rele to the

atmosphere as a consequence of all routine activities at a DOE site shall not

cause, in a year, an effective dose equivalent greater than 10 mrem [paragraph
IL.1b]. Because this guideline implements the U.S. EPA regulations of 40 CFR 61

Subpart H, radon and its decay products are excepted.

. Concentrations of Radon (Rn??) due to onsite interim storage facilities shall not
‘ exceed the following [paragraph IV.6b]:

100 pCi/L at any given point,

2. An annual average concentration of 30 pCi/L over the facility, and
An annual average concentration of 3 pCi/L at or above any location
beyond the site boundary. '

4. Flux rates from the storage of radon producing wastes shall not exceed 20

pCi/m2-sec.

Note: The radon flux from the K-65 silos 1 and 2 has been estimated to be in excess of
the 20 pCi/m?-sec flux rate guideline that is also contained in the referenced paragraph |
of DOE 5400.5. The required flux rate will be attained through implementation of a
planned removal action and remediation action. It is DOE’s position that the standard
does not apply until completion of the final remediation action. However, EPA
disagrees with this position and discussions to resolve this issue are currently in-progfess.
When a formal agreement is reached between the two agencies, the FEMP will

implement the resolution to achieve compliance with the standard.'

3-2
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3.0 AIRBORNE EFFLUENT MONITORING (cont.)

Organizational Responsibilities

The airborne effluent monitoring responsibilities at the FEMP are divided among four

organizations, as follows:

;i /

The Industrial, Radiological Safety and Training (IRS&T) Department collects

samples of airborne particulate matter from monitors and samplers located within
buildings on the site, and direct their analyses. In addition, IRS&T is responsible

for the calibration of stack and vent effluent monitors.

The Radiological Environmental Monitoring Section monitors radon emissions

from the FEMP, and the ambient levels of airborne radioactive material onsite
and offsite. This Section is responsible for the evaluation of emission data to

support the preparation of the Annual Environmental Report for the FEMP.

The Sitewide Compliance Section assesses on-going and proposed activities to
determine the impact of requirements of the Clean Air Act emission standards
and the DOE As Low As Reasonably Achievable (ALARA) policy. It also
maintains accurate, up-to-date permits and emission data for sources releasing
contaminants into the atmosphere. The Section supports non-radiological effluent
monitoring by coordinating source emissions testing and atmospheric dispersion
modeling, and by preparing reports required by the Clean Air Act (such as the
Annual NESHAP, Subpart H Report).

The Clean Air Program Section is responsible for assuring that the programs and

projects required to achieve and maintain compliance with the Clean Air Act are

identified, developed and pursued to timely completion.
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’ 3.0 AIRBORNE EFFLUENT MONITORING (cont.)
3.3  Identification of Discharge Sources

Although FEMP production activities were discontinued in mid-1989, the site still has

four classes of possible emission sources:
- exhaust from processing equipment,
*  building éeneral ventilatiqn,
- fugitive dust emission, and
- ventilation of ore residue storage facilities.

‘ The four classes of airborne effluent emission sources are described in the following

Sections.
3.3.1 Exhaust from Processing Equipment

There has been a major decrease in the airborne emissions from processing equipment
at the FEMP since the facility has discontinued production. As of May 9, 1991, the
FEMP had a total of 234 active Permits to Operate air emission sources. However,
“virtually none of the equipment having emissions covered by these permits is in
operation, nor is operation foreseen in the immediate future. All the processing
equipment exhausts discharge through roof-top vents distributed on the various buildings
throughout the Production Area. Some of the vents are equipped with dust collectors,
while others have no specific effluent controls other than the ‘z;ibility to turn off the

processing equipment to stop the release.
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3.0 AIRBORNE EFFLUENT MONITORING (cont.)
332 Building General Ventilation

Like the processing equipment emissions, building ventilation air at the FEMP is not
collected and processed. Rather, each building in the Production Area has one or more
" roof-top vents or short stacks for discharging its ventilation air. Since manufacturing
processes are not active within these buildings, significant contamination is not entering

the ventilation air, and therefore is not being discharged to the atmosphere.

3.3.3  Fugitive Dust Emission
(DOE/EH-0173T Summary 3i)

Fugitive dust is particulate material that is not controlled by a capture system or that
does not pass through a stack, vent, or other functionally equivalent opening. The
particulate material is released to the atmosphere at the point of generation, at or near
ground level. Other than installing soil or water covers on piles, ponds, or pits, diffuse

fugitive dust sources are not amenable to effluent controls.

Historically, fugitive emissions at the FEMP have resulted from several inechanisms,
such as wind erosion, vehicle movement, and loading of material into and out of waste
storage areas. At present, particulate resuspension by wind erosion is the most
impdrtant of these sources: since vehicle movement and loading of material into and out
of the waste storage areas are both at a minimum, these two mechanisms are not

considered to contribute significantly.’

For remedial action purpAoses, the facility is divided into five Operable Units, each of

which has been evaluated for possible fugitive emissions:
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3.0 AIRBORNE EFFLUENT MONITORING (cont.)

Operable Unit 1 consists of Waste Pits 1 through 6, the Burn Pit and the
Clearwell located within the Waste Storage Area. Waste Pits 1, 2, and 3 have
negligible wind erosion of their soil caps due to a cover of vegetation."” Waste Pit
4 is covered by dirt and is topped with a Nypon cover; therefore, the pit has
negligible wind erosion of soil. Although Waste Pit S is covered with water, its
contents formerly became dry in areas and were subject to wind erosion.”® At -
present, Waste Pits 5 and 6 are normally kept covered with water, eliminating this
fugitive dust source. The Burn Pit was back filled with dirt; most of the area is
covered in vegetation. The Clearwell is normally kept wet at all times and has

negligible wind erosion potential.””

Operable Unit 2 consists of the Sanitary Landfill, the North and South Lime
Sludge Ponds, the Fly Ash Disposal Areas, and the Southfield Area — collectively
known as the Solid Waste Units. The South Lime Sludge 'Pond, the Sanitary
Landfill, and the Southfield Area have negligible wind erosion because their soil
is covered by vegetation. The North Lime Sludge Pond is active, but has
negligible wind erosion pbtential because its contents are a slurry; even if it is
allowed to dry out, the pond will have low erosion potential because of the
aggregation of the sludge particles with time and the high moisture content”. The
ash in the Inactive Fly Ash Disposal Area and the Active Fly Ash Pile has
negligible wind erosion potential due to its coarse texture, a particle size
approximately 75 um or larger; furthermore, the ash material is not respirable
because of its size, and much of the material in the Inactive Fly Ash Disposal -

Area is buried or covered with vegetation.'
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Operable Unit 3 consists of the Production Area and several miscellaneous
Suspect Areas. Inhalation by offsite residents of fugitive emissions from Operable
Unit 3 is not considered a credible potential exposure pathway.”® Buildings and
grass-covered areas within Operable Unit 3 significantly reduce the resuspension

of contaminants into the air.

Operafble Unit 4 consists of the K-65 Silos, Metal Oxide Silo, and Silo 4. These
are all closed structures surrounded by vegetation-covered ground, so that fugitive

dust from this unit is negligible.”!

Operable Unit S consists of Environmental Media, and other areas that were not
considered in the other units. The surface soil contamination in Operable Unit 5
is largely due to airborne emissions from the production activities, and past
incinerator operations at the sewage treatment plant. The resuspension of
contaminated surface soil is not considered a significant potential human exposure
pathway: the average measured contaminant concentrations of the surface soil in
Operable Unit 5 are comparable to background concentrations or detection limits,
and vegetation cover over the surface soils mitigates the potential for resuspension

of dust.?

Summary

Because fugitive dust emissions from Waste Pits S and 6 are now well controlled by

water cover, the principal source of radioactive airborne emissions from the FEMP is

currently the K-65 Silos (due to their radon-emitting ore residues). To the extent that

currently inactive processing equipment may be operated to clean it or to process site

wastes, processing equipment exhaust and building ventilation may produce significant

emissions; however, their present off-site radiological impact is minimal.

3.7
000C94



¢ 09 3 PL-1002

Effective Date: 11-06-92
Revision No. 0

3.0 AIRBORNE EFFLUENT MONITORING (cont.)
34  Evaluation of Discharged Contaminants

Determination of airborne effluent monitoring needs depends not only on the
characteristics of the release points as just described, but it also depends on which
radionuclides contribute significantly to the exposures of members of the public. The

following subsections evaluate the radionuclides available for discharge.

34.1 Radionuclides Available for Discharge

Section 1.6 discusses past operations at the FEMP for the purposes of determining what
radionuclides are important in liquid effluent accounting. That Section shows that the
primary radionuclides of interest at the FEMP are U?%¥, U, U?* Th*?, and Ra?%.
These radionuclides should certainly be target analytes for airborne effluent-related
samples. The following paragraphs assess the necessity and practicality of analyzing for
their respective daughter prodﬁcts. All references to detection of radionuclides in
airborne effluents are based on releases reported in the 19882 and 1989% Annual

Environmental Reports.

Daughter radionuclides associated with the U?® decay chain are shown in Figure 2-3.

Their respective applicability to airborne effluent accountability is evaluated as follows:

+  Th® is already in equilibrium with U?®, and therefore cannot be dismissed as a
potential contaminant in-airborne effluents. It was reported as having been - -
released in both 1988 and 1989. It is a target analyte for airborne effluent

accounting.
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. 3.0 AIRBORNE EFFLUENT MONITORING (cont.)

- Pa®™is currently in equilibrium with its predecessors. Since it is a beta emitter
with no significant photon emissions, and its half-life is approximately one minute,
there is no practical means of analyzing for this radionuclide specifically.

Therefore it is not considered a target analyte for airborne effluent accounting.

- Pa®!is a low-probability daughter of Pa?™, with correspondingly low activity
- relative to other members of the decay chain. For this reason, Pa** is not

considered a target analyte for airborne effluent accounting.

- U™ is nearly in equilibrium with U*® since it had equal activity in the feed
materials and was separated along with the U*® in the past chemical processes. -

Thus U is considered a target analyte for airborne effluent accounting.

‘ +  Th® and Ra®®. There has been no significant in-growth of Th® and Ra? from
U?* at the FEMP, due to their long half-lives. However, Th®’ and Ra** were
both separated from uranium in past FEMP chemical processes. They are present
in process residues and general site contamination, and both nuclides were
reported as having been released in 1988 and 1989. Thus they are considered

target analytes for airborne effluent accounting.

- Rn?®? and daughters are governed by different limits than the above-listed radio-
nuclides (see Section 3.1). Because of the large potential source of radon and
daughters from the K-65 silos, methods to determine their concentration in air

over the site and beyond the facility fence shall be developed.

Radionuclides associated with the U decay chain are shown above in Figure 2-4.

Their respective applicability to airborne effluent accountability is evaluated as follows:

39
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3.0 AIRBORNE EFFLUENT MONITORING (cont.)
- Th®!is already in equilibrium with U? at the site, and is in principle detectable
by gamma spectroscopy. For these reasons, it is a target analyte for airborne

effluent accounting.

«  Pa®! and later daughters. There has been no significant in-growth of Pa®! and
the later daughters from Th®! at the FEMP, due to the long half-life of Pa®!.
However, Pa®! and Ac®’ were separated from uranium as a result of past
chemical processes. Because of their long half-lives, they could be present in
process residues and general site contamination. Specific analyses for both
nuclides have not been performed in the past. However, specific analyses for~
alpha emitting thorium isotopes did not detect Th??” in 1988 or 1989. Based on
these facts, it is reasonable to infer that site concentrations of Pa®!, Ac??’, Th*,
and radionuclides following Th*’ in the decay chain, are not high enough to
warrant making them target analytes in radiochemical analySes for airborne

effluent accounting.

Radionuclides associated with the Th®? decay chain are shown above in Figure 2-5.

Their respective applicability to airborne effluent accountability is evaluated as follows:

«  Daughters through Ra?®. Due to the long storage period onsite since chemical
' sef)aration processes were performed, the Th®? decay chain through Ra®* is
nearly in equilibrium. This is supported by the fact that Th?*? and Th*® were
reported as having been released in roughly the same amounts as each other in
both 1988 and 1989. Contrary to this, routine analyses for alpha emitting radium
isotopes did not detect Ra?®* in either year. Based on these observations, all Th?

daughters through Ra?* should be considered target analytes in radiochemical

analyses for airborne effluent accounting.

3-10
0000697



- 20938 o2
Effective Date: 11-06-92
Revision No. 0

3.0 AIRBORNE EFFLUENT MONITORING (cont.)

«  Rn® and later daughters in air on the FEMP site during the period of continuing
DOE control are not governed by limits under DOE 5400.5 (see Section 3.1). |
Furthermore, because of the 55-second half-life of Rn?®, it is much less likely
than Rn*? is to escape from the equipment or residues in which it may be
contained. For these reasons, Rn? and daughters are not considered target

analytes for airborne effluent accounting.

Because some reprocessed uranium was handled in past FEMP operations, trace
quantities of fission products, U™, and transuranics are present onsite. Their respective

applicability to airborne effluent accountability is evaluated as follows:

»  Non-gamma-emitting fission products. The fission products Sr* and Tc” were
reported in airborne effluents in 1988 and 1989. However, the levels at which
they were quantified were small fractions of the activities of uranium and thorium
isotopes (see Table 3-1); considering their much lower committed effective dose
equivalent per unit activity inhaled or ingested, they contribute even less to dose
than they do to total activity. The complex chemistry associated with these
analyses is not justified by these levels. Therefore, these radionuclides are not

considered target analytes for airborne effluent accounting.

. Gamma-emitting fission products. Cs'’ and Ru'® were reported in both 1988 and
1989, although their respective activities also made them negligible contr_ibutors to
dose. However, the analysis is relatively inexpensive and simple, and detection of
fission products may occur in the process of performing gamma spectroscopy for
measurement of more significant radionuclides. Therefore, although these

radionuclides are not considered target analytes for airborne effluent accounting,

they should be reported if detected during analyses for other radionuclides.

3-11 .
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Activity Released (Ci) Total Activity (Ci) M;nggg,;s a
Radio-

nuclide Measure Wa§te Pit cher All Pits All II::)s
i d Estimate | Estimated Sources Excluded Total Total
U 256 E-04 | 148 E-03 | 321 E-03 | 495E-03 | 347 E-03 52% 7.4%
U 131 E-05 | 396 E-04 | 163 E-04 | 572E-04 | 176 E-04 23% 7.4%
Uy 124 E-05 | 252 E-04 | 162 E-04 4.26 E-04 1.74 E-04 29% 7.1%
U= 257 E-04 | 648 E-03 | 3.15 E-03 9.89 E-03 341 E-03 2.6% 7.5%
Sr® 9.50 E-07 | 348 E-06 | 1.04 E-05 1.48 E-05 ' 1.14 E-05 6.4% 8.4%
T 286 E-05 | 491 E-04 | 3.50 E-04 8.70 E-04 3.79 E-04 33% 7.6%
Ru'® 5.31 E-06 0.00 6.48 E-05 7.01 E-05 7.01 E-05 7.6% 7.6%
Cs¥ 283 E-06 | 1.54 E-05 | 3.10 E-05 492 E-05 338 E-05 5.7% 8.4%
Ba"’™ 283E-06 | 154 E-05 | 3.10E-05 | 492E-05 | 338 E-05 5.7% 8.4%
Ra®™* 114 E-07 | 192 E-04 | 1.00 E-06 193 E-04 1.11 E-06 0.1% 10.2%
Ra® 454 E-07 | 239 E-05 { 490 E-06 293 E-05 5.35 E-06 1.6% 8.5%
Th® 473 E-06 | 3.10 E-05 | 5.10 E-05 | 867E-05 | 5.57E-05 5.5% 8.5%
Th® 141 E-05 | 345E-03 | 1.60 E-04 3.62 E-03 1.74 E-04 04% 8.1%
Th®? 747 E-07 | 239 E-05 | 8.10 E-06 3.27 E-05 8.85 E-06 23% 8.4%
Th® 792 E-04 | 648E-03 | 892 E-03 1.62 E-02 9.71 E-03 4.9% 82%
Pa®™ 792 E-04 .6.48 E-03 | 892 E-03 1.62 E-02 9.71 E-03 4.9% 82%
NpZ 1.02 E-07 | 448 E-06 | 1.31 E-06 5.89 E-06 141 E-06 1.7% 72%
Pu®™® 1.05 E-07 | 9.79 E-07 1.32 E-06 2.40 E-06 1.43 E-06 44% 7.4%
Pu® 8.46 E-07 | 2.47 E-06 1.10 E-05 1.43 E-05 1.18 E-05 5.9% 71%
Pu®® 218 E-07 | 247 E-06 | 2.83 E-06 5.52 E-06 3.05 E-06 4.0% 72%
Pu® 320 E-06 | 1.68 E-05 | 4.17 E-0S 6.17 E-05 449 E-05 52% 71%
Pu*? 4.59 E-11 0.00 253 E-09 2.58 E-09 2.58 E-09 1.8% 1.8%
Average: 38% | 76%

3-12
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3.0 AIRBORNE EFFLUENT MONITORING (cont.)

- U®® was reported in both 1988 and 1989. Therefore, it is considered a target

analyte for airborne effluent accounting.

«  Transuranics (TRU). Isotopes of neptunium and plutonium were reported in
airborne effluents in both 1988 and 1989, but the activities at which these
radionuclides were quantified were 1% or less of the levels reported for uranium
isotopes. The dose impact per unit activity of TRU is similar to that of the
uranium isotopes, so their overall contribution to dose is insignificant. The
complex chemistry associated with this analysis is not justified by these doses.
Therefore, TRU are not considered target analytes for airborne effluent

accounting.

Based on the foregoing evaluation, target analytes for airborne effluent accounting at the

FEMP are summarized as follows:

»  The basic target analytes listed in Table 2-3 for liquid effluents are also

applicable to airborne effluent accounting.

«  In addition, any gamma-emitting fission products incidentally detected in analyses

of airborne samples will be reported.

«  Rn*2 and its daughters must be measured in ambient air on the FEMP site, and

beyond the facility fence.

3-13
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3.0 AIRBORNE EFFLUENT MONITORING (cont.)
3.42 Dose Impacts of Airborne Discharges in the Remediation Mode

Since the FEMP ceased production operations, the total activity of radiological airborne
effluents has decreased markedly. Data for the most recent published Annual
Environmental Report cover 1989.2 Those data indicate a very low aggregate dose
impact from the FEMP’s point and diffuse sources: 1.2 mrem annual effective dose
equivalent by all pathways to the most-exposed member of the public, due to ail airborne
releases of non-radon radionuclides. Diffuse sources, which are not subject to controls
or to monitoring at the point of emission, dominate this total. This may be

demonstrated as follows.

Table 3-1 above is based on the data in Table 24 of the 1989 Annual Environmental
Report. It shows the best estimates of radioactivity released in airborne effluents from
monitored point sources, from the waste pits, and frorﬁ other sources (including
unmonitored point and diffuse sources). The report shows (pages 100-102) that
excluding the waste pit estimates leads to the best match between estimated releases and
the concentrations measured by ambient air monitors. Table 3-1 shows‘that measured
releases in 1989 were a small fraction of the total for all three groups of sources, and

remain less than about 10% of the total even if the waste pit estimates are excluded.

The measured released activity for 1989 is the total of the releases from the 33
monitored point sources that operated during the year. As discussed in Section 3.3
above, the FEMP had far more than 33 point release sources in 1989; nevertheless, the
33 points continuously sampled had a total dose impact of less than 10% of 1.2 mrem, or
less than 0.12 mrem. Any one of the sampled point sources had a dose impact far less

than 0.1 mrem in 1989.

3-14
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‘ 3.0 AIRBORNE EFFLUENT MONITORING (cont.)
3.5 Sampling and Monitoring Methods

The description of airborne radiological effluent release points and contaminants in
Sections 3.3 and 3.4 is sufficient to support a determination of the sampling and analysis
requirements for discharges from the FEMP. Section 3.5 establishes the requirements
for obtaining samples of airborne effluent-related materials, and Section 3.6 establishes
the requirements for analysis of such samples. Refer to Section 3.8 and Section 10.0 of
this Plan for additional SCQ sampling and analysis requirements. These requirements
shall be followed as they apply to the routine Airborne Effluent Monitoring Program.
These requirements shall be incorporated and referenced in Section, Department, or Site

implementing procedures.

3.5.1 Point Source Continuous Monitoring for Current Site Conditions
. - (DOE/EH-0173T Summary 3a) '

As shoWn above in Section 3.4.2, the dose impact of each individual point source (and of
all point sources in aggregate) is minimal with the FEMP operating normally in the
remediat’ibn mode. Specifically, the annual effective dose equivalent impact of the
aggregate of point release sources is substantially below 2 mrem'® (20% of the 10 mrem
standard) (DOE/EH-0173T Summary 31). Therefore, based on the 2 mrem criteria,

‘theré are no existing point sources as currently configured that require continuous
monitoring. It follows that no alarm levels for continuous atmospheric monitors need to

- be specified. -However; the FEMP may install continuous airborne effluent monitors on .
selected release points as a conservative practice, as required by NESHAP,,, or based on

the criteria stated in Section 3.5.2 and the SCQ.

3-15
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3.0 AIRBORNE EFFLUENT MONITORING (cont.)

Assessments of new or modified facilities (see Section 3.5.2 below) may also lead to the
installation of continuous monitors in the future. Any continuous airborne effluent
monitors installed for any reason shall satisfy all applicable criteria of DOE/EH-0173T
regarding sampling systems, monitor design, alarm setpoints, and system sensitivity and
accuracy (DOE/EH-0173T Summary 3f, 3g, 3j, 3k, 3m, and 3n).
3.5.2 Assessment of Modified Facilities with Potential Airborne Effluent Release

Sources

(DOE/EH-0173T Summary 3a)

A pre-operational assessment shall be made and documented in the EMP for the

following types of facilities containing potential airborne effluent release sources:
. new facilities,
- facilities restarted after a prolonged shutdown, and

. facilities that have been modified in a manner that could affect effluent release

quantity or quality, or the sensitivity of monitoring or surveillance systems.

An acceptable form for this assessment is an Operable Unit Readiness Review with an

associated checklist.

For point sources, pertinent system characteristics in such new or modified facilities shall

be documented. These system characteristics shall include the following:

+  exhaust handling system and other pertinent structural information,
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3.0 AIRBORNE EFFLUENT MONITORING (cont.)
. process-emission control systems, and
«  sampling and measurement sys{ems.

The final products of each such assessment shall be determinations of the types and
quantities of airborne emissions to be expected from the facility, and of the associated
airborne emission monitoring needs (DOE/EH-0173T Summary 3d). The criteria for
monitoring techniques established in Section 3.0 of DOE/EH-0173T shall be used to
determine the airborne emission monitoring needs, given the source characteristics |
(DOE/EH-0173T Summary 3c). The criteria includes applicable SCQ requirements.
Any individual identified source with a potential to cause an annual effective dose
equivalent exceeding 0.1 mrem to a member of the public, or aggregate point source
dose exceeding 2 mrem, shall be continuously monitored or sampled in accordance with

- the requirements of Sections 3.5.1 and 3.5.2 of this Plan (DOE/EH-0173T Summary 3b).

In addition, if such assessments should lead to the conclusion that the effective annual
dose equivalent from inhalation of particulates released from all the point sources at the
FEMP is anticipated to exceed 2 mrem, then a particie size analysis of each point source
emission anticipated to exceed 0.1 mrem shall be conducted at least annually (DOE/EH-
0173T Summary 5f). |

For diffuse sources, an annual inventory shall be made. All diffuse sources with
potential to cause an annual effective dose equivalent exceeding 0.1 mrem to a member
of the public shall be identified, documented, and assessed (DOE/EH-0173T Summary
3i). |

3-17
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3.0 AIRBORNE EFFLUENT MONITORING (cont.)

For all types of sources, any changes to the effluent monitoring program caused by
facility modifications or identification of new sources shall be reflected in revisions to the
Plan.

3.5.3 Routine Emissions Monitorihg Using Ambient Air Measurements
3.5.3.1 Dose Equivalent Due to Emissions of Radionuclides Other Than Rn*?

The following factors discussed above support the determination that ambient air
monitoring is the most appropriate and cost-effective method to account for airborne

emissions of non-radon radionuclides from the FEMP:

« . The annual effective dose equivalent due to all FEMP point and diffuse airborne

emission sources is very low, about 1 mrem (Section 3.4.2).

« There are a large number of potential point sources contributing to this low dose
(Sections 3.3.1 and 3.3.2).

+  Sources for which monitors have not been required or which cannot be readily
monitored (e.g., cooling towers, waste pits) are now the predominant emissions

sources for the site.

‘«- The emissions from the diffuse sources that dominate the total dose must be
estimated by calculation rather than being measured directly. These estimates in
the past have been excessively conservative in predicting offsite concentrations at

the very low levels that actually result from FEMP emissions.
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3.0 AIRBORNE EFFLUENT MONITORING (cont.)

The impact of airborne radiological effluents discharged by the FEMP shall be
accounted for by either direct air effluent monitoring or engineering calculation. The
fEMP currently uses the effluent based code, CAP-88, to determine source-based
impacts. High volume ambient air monitoring for non-radon radionuclides is preferred
for NESHAP compliance as discussed previously. A Preliminary Request to use ambient
air monitors has been sent to the USEPA Region S and subsequently to USEPA/HQ
and USDOE/HQ. The Request includes the detailed description of sampling and
analytical methodology, and describes ways the 40 CFR 61.93(B)(5) criteria will be met.

The FEMP EMP (Draft) and Sitewide CERCLA Quality Assurance Project Plan (Draft)
FD-1000, direct the collection, processing, and overall management of sdmples collected
at proposed critical receptor sites. Both Plan documents must be compatible with the
Final Request before the decision is made concerning whether the FEMP will use

ambient air monitoring data to demonstrate NESHAP compliance.

The average air concentration of a target radionuclide shall be measured when it has the
potential to reach 1 mrem/yea»r' at the critical receptors (seven fence line ambient air
monitoring stations were proposed in the Request to HQ/EPA). Radionuclide
concentrations obtained by measurement and/or by radionuclide accounting shall be
entered in a variation of the CAP-88 code to determine air pathway dose estimates. The
resultant dose estimates shall be compared with the doses obtained by the use of the
same model using measured and calculated emissions. The evaluation is made to

. determine the accuracy of the measured and calculated emissions. When the dose
estimates are similar, then a reasonably accurate estimate was made for unmeasured,

unmonitored airborne emissions.

3-19
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3.0 AIRBORNE EFFLUENT MONITORING (cont.)

Currently the FEMP accounts for the impacts of airborne radiological effluents
discharged by the facility through either direct effluent monitoring or a combination of
direct effluent monitoring and engineering calculation estimates of effluent

concentrations when direct effluent monitoring of some source terms is not possible.

The predominant air effluent sources at the FEMP are diffuse and fugitive emissions.
The comparisons above are not required by NESHAP, but are desirable because their
interpretation can provide the facility with a better understanding of its non-point source

emissions.

Pathway dose estimates based on the summation of all source terms that cover all
pathways and each significant pathway, are then calculated according to Section 8.0 of
this Plan. These pathway dose estimates will not distinguish the radionuclide
concentrations from a single year with those from the cumulative period of facility

history.

The air pathway dose cailculations directed by Section 8.0 of this Plan shall be made for
estirnating the doses from the dose due to inhalation and from past and current

emissions that may have accumulated in the food chain. The corresponding air pathway
dose estimates shall be compared with the CAP-88 effluent based and ambient air based

dose estimates.

- Summarizing the air pathway dose estimates among the effluent based CAP-88 model,
the variation of CAP-88 used to calculate dose from the ambient air monitoring, and the
environmental surveillance based dose calculations, reveals insight for the use and

assumptlons of models and codes.
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3.0 AIRBORNE EFFLUENT MONITORING (cont.)
3.5.32 Concentrations of Rn?*2

The Rn?? discharged from the FEMP includes not only that which is discharged through
the cracks and leaks through the sounding ports and man-ways on the K-65 Silos, but
also that which seeps directly into the soil through cracks in the buried portions of the
silos (Section 3.3.4). To ensure that all radon discharges are properly accounted for, the
most appropriate method is to measure directly the concentrations of Rn?? in the air at
points immediately adjacent to the silos, and at points on the FEMP facility fenceline.
The ambient radon measurement program established in Section 5.4.1 of this Plan shall
be used for this purpose. The program includes additional SCQ sampling and analysis
requirements. The concentrations measured by this program shall be compared directly
to the Rn?? concentration guidelines listed in Section 3.1 of this Plan for the purpose of

determining FEMP compliance with those guidelines.
3.54 Monitoring Airborne Emissions in Abnormal Circumstances

Two principal types of abnormal conditions must be accounted for in planning methods
for airborne emissions monitoring: loss of emission controls, and occurrence of

accidents.

. In the event that there is a general loss of emission controls at the facility, the
emissions would continué to be monitored by the ambient air monitors located at
and beyond the facility fence (DOE/EH-0173T Summary 3a). Since the FEMP
is no longer a production site, the majority of the facility airborne emissions are
not from so{lrces that have emission controls; therefore the loss of emission

controls would not have a great impact on monitoring activities.
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3.0 AIRBORNE EFFLUENT MONITORING (cont.)

- In the event of an accident at the FEMP, two sources of data will be available for
assessing the magnitude and impact of any release. First, the ambient air
monitors located at and beyond the facility fence should continue to operate.
Second, special field sampling programs governed by the site’s Emergency Plan® _
and specific site procedures for emergency response would come into effect. The
combination of the two sources of data would be sufficient for monitoring releases
due to any credible accident at the FEMP (DOE/EH-0173T Summary 3h).

. 3.6 Analytical Requiremeilts
(DOE/EH-0173T Summary 3j)

3.6.1 Radiological

Table 3-2 summarizes the minimum analysis regimen for ambient air particulate samples
which are located at the site perimeter and used for airborne radiological effluent
accounting. All analytical methods used shall comply with the requirements of Section
6.0 of this Plan (that include those of the SCQ); data analysis and statistical methods
shall comply with the requirements of Section 7.0 of this Plan (that include those of the

SCQ.) The basis for this regimen is discussed below.
3.6.1.1 Total Gross Alpha/Beta Analyses

In general, the chemistry required to obtain isotope specific results for the target analytes
listed in Table 3-2 is too complex and expensive to be performed very frequently. On
the other hand, some form of analysis must be performed frequently to allow for proper
rhanagexhent of airborne effluent discharges. Gross alpha/beta analyses are relatively
inexpensive and quick to perform, and they are thorough because they encompass both

target analytes and unanticipated analytes such as transuranics and fission products.
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Table 3-2. Minimum Analysis Regimen for Air Particulate Samples
g
L. .. . Overall
Description Minimum Target Required Un-
of Analysis Analg es MDA certainty
Analysis Frequency yt (sCi/mL) at 10 x
MDA
. 1l
Total Gross Each N/A 7 E-16
Alpha Sample *50%
Total Gross Each N/A 3 E-13
Beta Sample +50%
Gamma Annual Ac? 4 E-14
Composite, *+50%
Spectrometry by Location
Isotonic Annual Ra? 4 E-15
Ra digm Combposite, Ra®® 1 E-15 +50%
_ by Location | Ra*® 2 E-15
Th?2 3 E-17
. Isotopic Annual ThZ0 3 E-17
Thorﬁlm Composite, | Th®! 1 E-05 +50%
by Location | Th?? 7 E-18
Th> 3 E-13
U 8 E-17
Isotopic C(l?r;lng:ilte U 9 E-17 +50%
Uranium oo Loention | U2 9 E-17 =
y Locat Uz 9 E-17
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3.0 AIRBORNE EFFLUENT MONITORING (cont.)

- For these reasons, gross analyses are ideally suited for providing timely feedback on
effluent treatment controls. Procedures shall be maintained to direct the computation
and use of gross analyses action levels. Refer to the last paragraph of Section 2.6.6.1 for

a discussion of how this will be accomplished.
3.6.12 Radionuclide-Specific Analyses

These analyses are intended to provide the information necessary for assessing and
reporﬁng the dose impact on the general public from airborne effluents. The analysis
methods employed shall be capable of quantifying the target analytes as well

as any unsolicited analytes that are identified in the sample. In the case where a
relatively long-lived parent is easier to measure than the target analyte daughter, the
secular equilibrium assumption may be used to qhantify the target daughter analyte;
when it does not have the potential to reach 0.01 Derived Concentration Guide (DCG)
or 1 mrem. Table 3-2, Minimum Analysis Regimen for Air Particulate Samples, provides
the minimum analysis regimen for those radionuclide target analytes that have the
potential to reach 0.01 DCG or 1 mrem for those that are required to measured

according to implementing procedure.

Since all the target analytes are either long-lived or are in equilibrium within their decay
chaiﬁ, the annual analysis frequency does not have an adverse impact on required

MDAs. More frequent analyses (e.g., monthly or weekly) are unnecessarily expensive for
actinides. When complimented with weekly gross analyses, the annual analysis frequency

is the most reasonable. S
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3.0 AIRBORNE EFFLUENT MONITORING (cont.)
3.6.1.3 Minimum Detectable Activity (MDA)

For nuclide-specific analyses, the MDA specified in Table 3-2 are based on the
concentration of the analyte that would lead to a committed dose equivalent of 0.1 mrem
if inhaled in 8400 m3 the annual adult breathing rate®>. The most restrictive solubility
class was assumed for each nuclide and the appropriate EPA dose factor for members of
the public was used®> The 0.1 mrem criterion was selected because it represents a small
fraction of the applicable 10 mrem EPA air emissions dose performance standard®.
Thus, if analytes routinely are not detected at their respective MDA, it is highly unlikely

that the performance standards will be exceeded unknowingly.

For gross analyses, the FEMP considered basing the MDA on the most restrictive
analyte that was reported as released in 1989 (Table 3-1) in a total activity at least 1%
that of U, This proposed criterion resulted in the choice of Th? as the basis for the
gross alpha MDA and Th®* for gross beta. Although the practice of assuming that all
gross activity is due to the most restrictive radionuclide does not reflect actual conditions
at the FEMP, it is considered conservative and could be used solely for the purpose of

determinihg the MDA for gross analyses.

Using Th? to determine the MDA for gross alpha lead to a MDA value of 3E-17
u.Ci/mL. This value would result in an impractical counting time. Also, this MDA is
considered a value that laboratories, in general, wbuld find hard to obtain for
environmental samples. The practice of assuming that all gross activity is due to the
most restrictive radionuclide was considered to be unnecessarily too conservative for
determining a MDA for gross alpha. Therefore the MDA value for gross alpha,

7E-16 uCi/mL, was based on the current analytical method for determining radioactivity

in air filters with respect to a blank filter.
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3.0 AIRBORNE EFFLUENT MONITORING (cont.)

In calculating the MDA for gross alpha, a 400 m®volume was used, instead of 10,000 m>,
because the air filters are dissolved in 50 mL of liquid and approximately 2 mL of liquid
is counted. Since, gross alpha for air particulate samples was not ordered for
approximately 20 years at the FEMP, current gross alpha data exemplifying a trend in

relation to current site conditions was not available to consider in establishing this MDA.
3.6.1.4 Overall Uncertainty in Measurements

" The overall uncertainty in an analytical result is a combination of random (e.g., counting)
and systematic (e.g., sampling) errors. Theoretically, the MDA is the level at which the
uncertainty due to random error in an analytical result is +100% for at least 95% of all
sample analyses performed where the analyte of interest is not present in the sample.
The uncertainty in analytical results due to random error decreases as the concentration
of the analyte of interest in the sample increases. At sufficiently high analyte
concentrations, the contribution of random error to the overall uncertainty in the analysis
is so small that the overall uncertainty becomes dominated by systematic error. The
objective of the uncertainty specifications in Table 3-2 is to establish a reasonable upper
bound for systematic error so that analytical results remain meaningful with regard to the
stated sampling objectives. For this reason, the specifications for overall uncertainty are
quoted for analyte concentrations at 10 times their MDA in order to minimize the effect'
of random error on the measurement. Analyte concentrations at ten times the MDA are

readily quantified, making verification of this requfrement a reasonable task.
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3.0 AIRBORNE EFFLUENT MONITORING (cont.)
3.62 Non-Radiological

The analytical requirements for non-radiological contaminants and air quality parameters
for FEMP point sources are prescribed by their respective Permits to Operate.
Procedures shall exist for implementing the analytical requirements established by the

permits.
3.7 Non-Radiological Airborne Effluent Monitoring .

Non-radiological air emission monitoring shall be in accordance with the requirements of -
applicable federal, state, and local regulations established under the Clean Air Act (42.
U.S.C. 7401, et seq.). Section 118 of the Act specifically addresses the control of

airborne pollution. Where applicable, the FEMP shall comply with the monitoring
requirements of Title 40 CFR, which includes monitoring of fossil fuel combustion

sources, and associated test methods.

Non-radiological emissions from the FEMP include sulfur dioxide (SO,), nitrogen oxides
(NO)), and airborne dust (total suspended particulate). The primary FEMP emission
source of these materials is the coal-fired boiler plant, but airborne effluents from all
sources at the FEMP are subject to standards adopted by the Ohio Environmental
Protection Agency (OEPA).

Monitoring of all sources shall conform to the U.S. EPA Prevention of Significant
Deterioration regulations, which include quality assurance and accuracy requirements for
monitoring.?’ Specific performance standards for emissions from the FEMP boiler plant

are as follows:
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«  Sulfur Dioxide (SO,) emissions shall not exceed 0.9 kg (2 pounds) per million
BTU input for each coal-fired boiler at the FEMP. Sulfur dioxide emissions are
calculated according to the methods and procedures in Ohio Administrative Code
rules.? Such calculations show that, to ensure that the FEMP does not exceed
the limit on SO, emissions, the plant shall burn coal that contains less than 1%
sulfur.

Emissions shall be monitored continuously for opacity. The results of the opacity
measurements shall be reported to the Southwestern Ohio Air Pollution Control
Agency (SWOAPCA) on a quarterly basis.

Note: The State of Ohio has not established NO, emission limits for industrial process

sources in the region of the state that includes the FEMP.
3.7.1 Non-Radiological Emissions Points

The sources of the largest non-radiological emissions from the FEMP are the coalfired
boiler plant and the natural gas fired boilers used to supplement or substitute for the
coal-fired boilers. Figure 3.1 shows the current locations of the boiiers. Emissions from
these sources include sulfur dioxide (SO,), nitrogen oxides (NO)), airborne dust (total
suspénded particulates), carbon monoxide (CO), and non-methane volatile organic
compounds. Only for SO, and particulates has the State of Ohio set limits for the
FEMP.

Radionuclide sources are also particulate emission sources but the particulate emission
levels are small compared to those from the operation of the boilers. However, air

permits for these sources do establish requirements for monitoring particulate emissions.

3-28
| CO01LS5



Y093
PL-1002

Effective Date: 11-06-92
Revision No. 0

3.0 AIRBORNE EFFLUENT MONITORING (cont.)

Halogen compounds (CFCs) emitted from routine maintenance and operation of '
stationary halocarbon sources (air conditioners, refrigerators) and mobile sources (FEMP
trucks, cars, etc.) do not require monitoring but emissions of them must be quantified,

reduced and phased out at the FEMP.
3.72 Procedures and Equipment Used to Monitor Effluent Emissions

SO, emissions shall not exceed 1.33 pounds per million BTU input for each coal-fired
boiler at the FEMP. SO, emissions from the gas fired boilers are considered zero so the
emissibn requirement is not applicable. To monitor the levels of SO2 emitted from the
coal-fired boilers, the FEMP is required to sample incoming shipments of coal to
determine its sulfur content and heat content. The sulfur content of the coal can not
exceed .85%. (The FEMP has requested from the State of Ohio permission to perform

the analysis on coal on an as used basis instead of an as received basis.)

Coal is sampled per FEMP SSOP 43-C-410, "Receipt, Sampling, and Storing Coal." The
sampled coal is then shipped to an offsite laboratory for analysis per ASTM Method D
2234 (latest issue). This is a requirement of the operating permit for the coal fired

boilers.

SO, emissions are calculated using a formula from section 3745-18-03 of the Ohio
administrative code. The formula utilizes the laboratory measured heat and sulfur-
content of the coal to determine SO, emission rates to the environment. Coal analysis
and tonnage used is reported quarterly to the Southwestern Ohio Air Pollution Agency
* (SWOAPCA).
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Particulate boiler emissions are calculated using emission factors. The emission factors
are derived from results of source tests performed on the boilers in 1988 using manual
US EPA techniques found in 40 CFR Part 60. Electrostatic precipitators are used to
control particulate emissions from the coal fired boilers. Opacity (a measure of
particulate emissions) is vcontinuously monitored in the boiler discharge stacks. Records

of the results of these measurements are retained and results reported to SWOAPCA.

Particulates from radiological sources are either continuously measured per ANSI-13.1 -
1969 or estimated. The FEMP attempts to develop emission estimates using factors
developed for US EPA models or from periodic testing of the sources using the
applicable test methods from 40 CFR Part 60.

Halocarbon emission are determined by how much CFCs the site has been unable to
recycle from the stationary or mobile sources at the FEMP during routine maintenance
activities. The procedures used to control CFC emissions are found in site procedure,
"Freon Management," SSOP- 0069.

373 Lower Limit of Detection

ASTM Method D2234 was developed to ensure analysis of coal composition and

propérties are accurate to +/- 10% with a confidence level of 95%.

3-30
QG117



7093 i

Effective Date: 11-06-92
Revision No. 0
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3.8  Quality Assurance

The general quality assurance program provisions discussed in Section 10.0 shall be.
followed as they apply to the monitoring of all airborne emissions from the FEMP
(DOE/EH -0173T Summary 30). The FEMP Quality Assurance Program Description
(QAPD) describes the overall Quality Assuranée Program for the FEMP. The
Radionuclide Air Emissions Quality Assurance Project Plan? states how the facility
policies wﬂl be implemented to achieve or exceed the required quality involved in

monitoring stacks and vents at the FEMP.

Sitewide CERCLA Quality Assurance Project Plan (SCQ) requirements shall be followed
as they apply to the Environmental Monitoring Program at the FEMP. Section 6.0 of
the SCQ, "Sampling Requirements,” addresses gaseous matrix samples. Clean Air Act
Monitoring and Radon Sampling are included in the Gaseous Matrix Samples
Subsection. Section 10.0 of the EMP, "Quality Assurance,” requires that SCQ
requirements be followed. It discusses and references additional SCQ requirements that
apply to Airborne Effluent Monitoring activities in general: Section 2.0, "Project
Description;" Section 3.0, "Project Organization;" Section 4.0, "Quality Assurance
Objectives;" Section 5.0, "Field Activities;" Section 6.0, "Sampling Requirements;" Section
7.0, "Sample Custody;" Section 8.0, "Calibration Procedures and Frequency;" Section 9.0,
"Anaiytical Procedures;" Section 10.0, "Internal Quality Control Checks and Frequency;"
Section 11.0, "Data Reduction, Validation, and Reporting;" Section 12.0, "Performance
Assessment and System Audits;" Section 13.0, "Preventative Maintenance;" Section 14.0,
"Specific Routine Procedures to Assess Data Precision, Accuracy, and Completeness;"
Section 15.0, "Corrective Aétions;" and Section 16.0, "Quality Assurance Repoi'ts to
Management." These requirements must be followed and incorporated in the Airborne

Effluent Monitoring Program at the implementing level.
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‘ ' 4.0 METEOROLOGICAL MONITORING
4.1 Meteorological Monitoring Program Scope

For the purpose of determining offsite impacts of airborne releases, the FEMP conducts
meteorological monitoring to characterize atmospheric dispersion and transport
conditions. The meteorolbgical monitoring program of the FEMP shall be sufficient to

support the following:

+  The design and conduct of routine environmental monitoring and surveillance
activities.
- The performance of offsite impact assessments, including specifically the

following:

. (1) Assessments of projected impacts of new or modified facilities or
operations. For example, this is part of the permitting process for specific

remedial actions.

(2) Post-release assessments of the impacts of actual releases made in routine
operations, to demonstrate compliance with applicable requirements. For
example, the radiological dose computations in the Annual Environmental
Report, or in the annual NESHAP compliance demonstration to USEPA,

both of which require meteorological data as an input.

(3) Projected, concurrent, or post-release assessments of the impacts of

accidental airborne releases.

- Response to unplanned releases, including the provision of guidance to special

sampling and field measurement activities.
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4.0 METEOROLOGICAL MONITORING (cont.)

The types of meteorological data needed for these various activities differ. All are
addressed by the FEMP Meteorological Mohitoring Program described in this Section
(DOE/EH-0173T, Summary 4c). This Section of the EMP sets forth requirements for
the FEMP Meteorological Monitoring Program. Section 11.3 of this Plan provides a
description of current FEMP activities in meteorological monitoring. The "Effluent
Monitoring and Environmental Surveillance Program Essential Elements Matrix"
(Attachment A) identifies the current implementation plan and schedule. (Draft)
Sitewide CERCLA Quality Assurance Project Plan (SCQ) requirements shall be followed
as applicable to the Meteorological Monitoring Program at the FEMP. Section 4.6 and

Section 10.0 of this Plan discuss and reference quality assurance requirements.
4.2  Organizational Responsibilities

The overall responsibility for the conduct of the meteorological monitoring program rests
with the Environmental Compliance and Quality Assurance Department Manager.
However, there are other responsibilities related to the meteorological monitoring
program that affect the meteorological monitoring program. Responsibilities for specific
activities within the program and activities that affect the program are assigned to FEMP

Site organizations as follows:

- Specification, procurement, and sitting of instrumentation - Environmental

Compliance and Quality Assurance Department.
- Maintenance and calibration of instrumentation - Site Services Department.

*  Routine validation of meteorological data and verification of system operability -

Environmental Compliance and Quality Assurance Department.
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4.0 METEOROLOGICAL MONITORING (cont.)

«  Selection of dispersion model for each impact assessment - Environmental

Compliance and Quality Assurance Department.

«  Summarization of meteorological data to support impact assessments -

Environmental Compliance and Quality Assurance Depdrtment.

+  Retention and control of meteorological monitoring records - Environmental

Compliance and Quality Assurance Department.

«  Internal program audits - Environmental Compliance and Quality Assurance

Department.
43  Meteorological Monitoring Program Basis

The type and extent of meteorolbgical monitoring appropriate to the site are determined
by a number of operational and environmental factors. The meteorological information
requirements for the FEMP shall be based on the factors discussed in the following four

subsections (DOE/EH-0173T, Summary 4a,e,r).

4.3.1 Activities at the Site, Magnitude of Potential Source Tgrms, and Nature of

Potential Releases

. As FEMP is currently operated and maintained, routine airborne releases have
minimal offsite radiological dose impact. The FMPC Annual»Environmental

Report for 19898 discusses the effluent and environmental monitoring data - - -—

measurements from 1989, a year of partial operation at the FEMP.
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4.0 METEOROLOGICAL MONITORING (cont.)

For assessing the impact of current emissions (as opposed to the cumulative effects
of historical emissions), the most relevant data are probably the environmental air
sampling results. The report presents the air sampling results and the dose
equivalents that would result from exposure to the concentrations measufed at
each of the sampling stations (page 101). For the stations located at or beyond
the site boundary, none had a 50-year committed effective dose equivalent
exceeding 0.7 mrem; the DOE guideline for the maximum dose to a member of
the public from all pathWays is 100 mrem. Thus, for the last year in which FEMP

operated part of the time, real exposure due to airborne releases was minimal.

Results from 1990 environmental air monitoring are not yet available. However,
the 1990 NESHAP compliance demonstration® reports even lower doses than
1989 for the first year of complete shutdown: 0.4 - 0.6 mrem if the estimated
waste pit releases are included, and 0.03 mrem if they are not included. Some
conservative assumptions were made in estimating waste pit releases that aré not
measured. Regardless of whether the actual offsite dose is closer to 0.5 mrem/yr
or 0.03 mrem/yr, it is unquestionably low in absolute magnitude. Low doses of
this type may be expected to prevail as long as the FEMP remains in the present

operational mode.

As FEMP is currently operated and maintained, significant accidental airborne
releases that could be assessed and tracked with the aid of data provided by

onsite meteorological instrumentation are unlikely. According to the FMPC
Emergency Plan,? the current worst case scenario for FEMP is the occurrence of

a serious earthquake. Such an event would have the potential to start fires in
stored materials, to collapse the caps on the K-65 silos, or otherwise cause
releases of airborne materials; however, conventional meteorological towers would

not be expected to survive a major earthquake.
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Tornados, which are also considered significant in the Emergency Plan,” have the
potential for scattering contaminated materials stored outdoors at FEMP, and for
destroying buildings and dispersing their contents; however, even if the
meteorological tower was not itself destroyed by a tornado, data collected would
be of little value in estimating the transport and dispersion of tornado-borne

contaminants.

The two types of accidents most likely to cause an airbdrne release in the current
operational mode are a hazardous material spill, or a fire not preceded by a natural
disaster. These incidents have much higher probability, but much lower impact, than
earthquakes or tornados. In addition, operational practices, worker training, and
emergency planning should reduce the probability and severity of such events.
Nevertheless, onsite meteorological data may be useful in tracking the progress and

assessing the impact of either of these types of events.

. Significant changes to the operational mode of the FEMP over the next few years
are likely. The above facts would support a minimal onsite meteorological

monitoring program, or perhaps use only of offsite data from National Weather
Service sources. However, the current quiescent condition of the FEMP site is
likely to change in the next few years as remediation activities become more
intense. For example, decontamination of some pieces of process equipment may
require operating them for short periods in order to clear them of residual
material. Other pieces of process equipment may be used as treatment units in
the reclamation process. Finally, large-scale movements of hazardous materials
and waste stored onsite may be expected for such purposes as treatment and/or
transportation offsite. All of these activities would have the potential for
generating airborne releases, and therefore support the need for onsite

meteorological monitoring.
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4.0 METEOROLOGICAL MONITORING (cont.)

432 Possible Pathways to the Atmosphere

The routine airborne release points at the FEMP are all essentially ground-level sources.
There is no free-standing stack at the FEMP. The site’s Production Area is densely built

up, with a number of buildings, tanks, and other structures ranging in height from
approximately 10 to 30 m. With the exception of the Boiler Plant smoke stacks, the
atmospheric release points in the Production Area are short pipes, vents; and stacks (less
than a few feet tall) on the roofs of these buildings; the air released is at or near
ambient temperature. Other potentially significant release points are the waste pits and
storage silos on the west side of the Site, and these are located at or below ground level.
Considering these facts, it is not excessively conservative to treat all the current "
atmospheric releases as being at or near ground level by the time the released materials
reach the site boundary. However, a more exact modeling method (for example, using

the exact height of each stack) shall be acceptable.

4.3.3 Topographic Characteristics of the Site and Distances from Release Points to

Critical Receptors

The topography of the FEMP Site and the immediate surrounding area is relatively flat.
The center of the Production Area is at approximately 180 m (580 ft) above sea level.

The residences on the northern boundary of the site (which are historically the locations
of the most-exposed individuals) are about 950 m from the center of the Production
Area, at an elevation of about 215 m (700 ft); there are no significant obstructions other
than the process buildings themselves, and some trees, along this path. The residences
on the western and southwestern boundaries are about 1100 m from the center of the

Production Area, at an elevation of about 175 m (570 ft);
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4.0 METEOROLOGICAL MONITORING (cont.)

the largest topographical change along this path is the narrow channel of Paddy’s Run,
which drops as low as about 165 m (540 ft). The downward slope toward the Great
Miami River course, which is 1000-2000 m to the south and east of the site boundary, is

even more gradual.

Thus, the most-exposed individuals are nearby, across relatively flat terrain. Complex
meteorological modeling and extensive meteorological monitoring are not required in

this situation.

43.4 Proximity of the Site to Other DOE Facilities

There are no DOFE or commercial nuclear facilities within 50 km of the FEMP. Thus,
there is no need to assess additive impact from multiple facilities (DOE/EH-0173T, _

Summafy 4t). However, neither is there supplementary meteorological data available, as

might be provided by such installations.
44  Meteorological Modeling Methods

The choice of dispersion models to be used for impact assessment determines what data
must be produced by the meteorological monitoring program. The methods to be used
for meteorological transport and dispersion modeling are therefore described briefly
below. The methods by which dispersion calculation results are further processed to
determine doses to individual members of the public are discussed in Section 8. The
applicability to the FEMP site of each specific model used shall be evaluated, and the
evaluation shall be documented and retained (DOE/EH-0173T, Summary 4b,g,h).
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-

4.4.1 Modeling Methods for Routine Emissions

There are three principal fypes of routine emission assessments that must be made at the
FEMP site. Two pertain to the impact of actual annual releases: the NESHAP Subpart
H¥® compliance demonstration for USEPA, and the DOE compliance demonstration
made as part of the Annual Environmental Report. The other is an evaluation of the
potential impact of a planned operation or facility, made at the planning or permitting

stage.

These assessments have in common that they are based on long-term releases, spaced
through the year in a roughly random way. The receptors of greatest interest are the |
individuals who live just beyond the site boundary, at distances of 500-1500 meters from
the potential sources on the site. As discussed above, the site and its surroundings are

relatively flat. Given the above factors, straight-line Gaussian modeling using annual

average meteorology is adequate for these routine emission assessments.

Meteorological dispersion modeling for routine release assessment at the FEMP site
shall use one of the following two models as appropriate (DOE/EH-0173T, Summary

4j):.

«  CAP-88% (USEPA Clean Air Act Assessment Package) uses a modified straight-

line Gaussian plume equation to model dispersion from point sources or uniform

\

area sources. It allows application of plume rise corrections due to either
momentum or buoyancy effects, and computes radionuclide concentrations in air,
rates of surface deposition, concentrations in food, and intake rates for people
due to inhalation and food ingestion. As a straight-line model for long-term

releases, CAP-88 requires meteorological data from a single measurement point,
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summarized for a one-year or longer period. At the FEMP site, CAP-88 may be

used in any of the routine emission assessments.

«  COMPLY* employs a Gaussian dispersion model that incorporates building wake
or plume rise effects (as appropriate to the type of release point), but which is
useful only for point sources. It allows selection from among four levels of
complexity that range from the simplest and most conservative Level 1 (which
uses only amounts of radionuclides possessed, and no meteorological data), to the
most complex and realistic Level 4 (which uses site-specific meteorological data,
realistic pathway dose parameters, etc.). When COMPLY is used for FEMP site
assessments, Level 2 or higher complexity should be used; however, even at the
highest levels of complexity, COMPLY requires meteorological data only from a

single measurement point, summarized for a one-year or longer period.
442 Modeling Methods for Accident Emissions

Assessment of doses to members of the public due to accidental releases of airborne
materials from the FEMP shall be performed using the HARM II puff advection model
developed by the National Oceanic and Atmospheric Administration, or by back-up
manual methods (HARM II calculates plume transport and dispersion in near-real-time,
based on 15-minute averages of meteorological data). The code results shall be used in
accordance with the FMPC Emergency Plan® to determine likely offsite impacts, and to
direct field teams dispatched to verify the location and magnitudes of those impacts
(DOE/EH-0173T, Summary 4j).%
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Puff advection models are capable of using meteorological inputs that vary in both space
and time, but ¢can function with only time-varying data from a single measurement point.
The more points in space where wind speed and direction are measured, the more
accurate will be the model’s prediction of plume transport distance and direction.
However, given the relatively low hazard potential of accidehtal releases from FEMP in
the shutdown mode, and the ability to deploy field teams rapidly, the predictions of a
model based on single-location meteorological data are adequate for protective action

recommendations and initial incident response.
44.3 Atmospheric Stability Classification

For both routine and accident assessments, meteorological observations shall be used to
classify atmospheric stability into one of seven classes, ranging from A (most unstable —
highest dispersion) to G (most stable — lowest dispersion). Vertical and horizontal
stability shall be assumed to be the same, and shall be selected according to the

following hierarchy of methods:

- If lapse rate (vertical temperature gradient) data are available, classify stability

according to the lapse rate criteria of Table 4-1.

- If lapse rate data are not available but o4 (horizontal wind fluctuation) data are,
classify stability according to the o, criteria of Table 4-1. The first choice input
data for this method are the lowest-elevation available o4 data; higher-elevation

data shall be used only if necessary for back-up.
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«  If neither lapse rate nor oy data are available, atmospheric stability shall be

classified based on Turner’s method using wind speed, cloud cover, and ceiling

height.®® First choice input data for this method shall be FEMP onsite data.

Second choice input data shall be those from the Greater Cincinnati Airport at

Covington, KY.

4.4.4 Diffusion CoefTicients

For all routine and emergency calculations, the diffusion coefficients o, and o, shall be

determined as a function of plume travel distance from standard Pasquill-Gifford curves,

as modified to include stability class G [e.g., see Regulatory Guide 1.145%].

Table 4-1.

- Classification of Atmospheric Stability Based on Vertical Temperature Gradient

or Horizontal Wind Direction Fluctuation®

’ Pasauill | Vertical Temperature Horizontal Wind
Stability Classification asqut erue e; peratur Direction Fluctuation
Class Gradient (°C/100 m)
- (degrees)
Extremely unstable A aT/az <-19. Cg 2 225
Moderately unstable B -19 < aT/az < -1.7 225 > 04 2 175
Slightly unstable C -1.7 < aT/az < -1.5 175 > 64 2 125
Neutral D -1.5 < aAT/az < -0.5 125> 04275
Slightly stable E 05 < aAT/az <15 75> 0,238
Moderately stable F 1.5 < aT/az < 40 38> ay221
Extremely stable G 21> g,

* - Numerical criteria from USNRC Regulatory Guide 1.23, Revision

40 < aT/az

1.33
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Potential doses due to emissions from the FEMP in the shutdown mode are too low to
justify the expenditures required by alternate methods (such as the development of site-

specific diffusion coefficients or the installation of o, measurement equipment).
4.4.5 Plume Rise and Building Wakes

The specific atmospheric dispersion codes referenced above all have the capability to
augment dispersion by considering the effect of plume rise (for an elevated release), and
the effect of plume entrainment in the turbulent wake of a building (for a ground-level
release). However, plume rise should not be a major effect at FEMP because there are
no stacks free of the turbulent influence of adjacent solid structures. There are neither
any free-standing stacks, nor any roof stacks that are at least twice the height of adjacent
or nearby buildings, so that pure elevated releases do not occur at FEMP. Thus, the
elevated meteorological data required to support plume rise calculations are not
re:quired. No special meteorological data are required to support building wake -

corrections. Thereforé, only near-ground level measurements are required at the FEMP.
4.5  Meteorological Measurements

In consideration of the scope and basis presented in Sections 4.1 and 4.3, and the
information requirements of the models specified in Section 4.4, the following

meteorological measurement program shall be practiced at the FEMP (DOE/EH-0173T,
Summary 4a,f).
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' 40 METEOROLOGICAL MONITORING (cont.)
4.5.1 Location of Measurements

At least one onsite meteorological tower shall be maintained at FEMP, to support the
measurements described in Section 4.5.2. This primary meteorological tower shall have
sensors for at least the 10-meter and 60-meter elevations, and shall be located on level
ground no closer than 150 meters to any building (other than any housing for its own
data recording equipment) (DOE/EH-0173T, Summary 4k,m).

Supplementary meteorological towers may be installed at the FEMP, but are not
fequired by this Plan (DOE/EH-0173T, Summary 4s). Any such tower that prodﬁces
data used for routine or emergency offsite dose assessments shall be located on level
ground, no closer to trees or other obstructions (taller than 2.5 meters) than 2.5 times
the elevation of the tower’s highest sensors. Any other towers that may be installed at
the Site for other purposes (such as special short-term studies), and that are not used for

reportable assessments of offsite exposures, are not covered by this Plan.

4.52 Instrument Requirements

Minimum installed instrumentation for the primary meteorological tower shall be
capable of measuring the parameters listed in Table 4-2; other instruments may be
added, but are not required by this Plan. Any supplementary towers at the Site (as

defined in Section 4.5.1) shall support the measurement of at least wind speed and
direction for at least the 10-meter elevation. Meteorological instruments on the primary

or supplementary towers shall be selected and maintained so as to meet the criteria of
Table 4-3.
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4,0 METEOROLOGICAL MONITORING (cont.) -
. Table 4-2.

Minimum Installed Instrumentation for the Primary Meteorological Tower
-

Elevation - Measurement(s)

Precipitation
Barometric Pressure

Wind speed

Wind direction
Ambient temperature
Dew point temperature

Ground Level

10 meters

Wind speed

Wind direction

Delta temperature,
10 to 60 meters

60 meters

Any instrument mounted on a tower boom should be at least two tower diameters from
the nearest part of the tower. The orientation of booms for wind sensors should be
selected to minimize tower effects, considering the prevailing wind directions (DOE/EH-
0173T, Summary 4n). | ‘

All instruments shall be selected for reliable operation in the climatic conditions typical
of the FEMP site, and all towers shall be electrically protected to reduce the potential
for instrument damage due to lightning strikes. Data recovery from wind speed, wind
direction, and temperature difference instruments shall be at least 90% on an annual
basis (DOE/EH-0173T, Summary 4a). Additional appropriate measures shall be applied
as required to achieve this data recovery objective; such measures may include
installation of uninterruptible power supplies, or performance of maintenance on
increased frequency (DOE/EH-0173T, Summary 41)
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4.0 METEOROLOGICAL MONITORING. (cont.)
Table 4-3. '

_ Instrument Performance Criteria”
]

Il Sensor Type Required Accuracy Other Criteria

Wind Direction * 5° azimuth Damping ratio in range 0.4 to 0.6.
Delay distance <2 m.

Wind Speed * 0.22 m/sec for <2.2 m/sec Starting speed < 0.45 m/sec

+ 10% for 22.2 m/sec
Temperature 05 C
Temperature +0.15 C/50 m
Difference
Precipitation + 10% for > 5 mm total + 0.25 mm resolution
Time + 5 minutes

* - Performance criteria from ANSI/ANS-2.5-1984.%

Each meteorological instrument shall be calibrated on a scheduled and routine
semiannual basis, unless the manufacturer’s instructions call for more frequent
calibration (DOE/EH-0173T, Summary 40).

1. - Data Recording and Processing Requirements

Analog stripchart data recorders may be used to record continuously the wind speed and
direction measurements from both levels of the primary tower. Any charts generated by

this activity shall be retained for at least one year.

All meteorological instruments on the primary tower (includihg the wind speed and
direction sensors) shall be interfaced to a digital computer for routine data recording and
processing. The computer software shall be equipped with appropriate hardware and

software to do the following:
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4.0 METEOROLOGICAL MONITORING (cont.)
. Sample the signals on appropriatg frequencies,
e Determine o,
«  Calculate and recdrd 15-fninute and hourly averages of each parameter,
+  On command, print out a listing of any calendar day’s 15-minute average data,

«  Display current meteorological data continuously on a video terminal in a

regularly-occupied area of the Occupational Safety and Health Building, and

«  Upon command, use the hourly average data to generate annual joint-frequency
meteorology summaries in the Stability Array (STAR)* format, for input into

CAP-88 dose assessments.

Data shall be retained as follows: For the primary tower the 15-minute average data
shall be maintained on-line in the computer for at least 24 hours; hourly average data
shall be maintained on-line in the computer for at least one year, and archived hourly
average data shall be retained as permanent site records. Hourly average data from any
supplementary towers shall be retained as permanent site records. All retained data

shall be recoverable, and in appropriate form (hard copy or electronic).
4.5.4 Use of Offsite Data Sources

Routine and emergency assessmerts of the impacts of airborne releases normally shall be

performed using data from the onsite measurement program described above. Offsite

data sources shall be used only if an emergency occurs while the onsite instrumentation

is unavailable (DOE/EH-0173T, Summary 4d). |
600135
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4.0 METEOROLOGICAL MONITORING (cont.)

In such an event, offsite data from the nearest National Weather Service (NWS) stations
(éurrently those in Covington, KY and Dayton, OH) shall be applied as appropriate and

available. Quality Assurance audits of

these stations need not be conducted routinely, in view of the limited use of the data and

the presumed high and uniform quality of NWS installations.
4.6 Quality Assurance

As it is applicable to meteorological monitoring, the full 10-criterion Quality Assurance
Plan (the QAPD) and the 16 criterion (Draft) Sitewide CERCLA Quality Assurance
Project Plan (SCQ) described in Section 10.0 shall be observed (DOE/EH-0173T,
Summary 4u). After the effective date of this Plan, specific quality-related measures in

the meteorological monitoring program shall include the following:

«  Organization. The Environmental Management Department Manager shall
designate the onsite organization(s) with primary responsibility for ensuring that
the meteorological monitoring program is carried out, and specifically for ensuring

the operability of instruments and the validity of results.

. Design Control. Decisions on the location, selection, and mounting of
meteorological instruments shall be made with the advice of a qualified
-meteorologist. Conformance of installed systems to the specified designs shall be

verified and documented.

- Instructions, Procedures, and Drawings. Meteorological instrument maintenance
and calibration shall be in accordance with written and approved procedures
(DOE/EH-0173T, Summary 4p).

0004136
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40 METEOROLOGICAL MONITORING (cont.)

Document Control. Maintenance and calibration procedures shall be controlled
in accordance with FEMP procedures, to ensure that only current instructions are

in use.

Control of Purchased Items. All meteorological instruments and computer
hardware and software purchased by FEMP shall be procured pursuant to written,
approved, and controlled specifications. Conformance to the specifications shall

be verified as appropriate, and documented.

Inspections. On a regular basis, a qualified member of FEMP staff shall examine
each day’s listing of 15-minute average meteorological data to verify the continued

correct operation of the instruments (DOE/EH-0173T, Summary 40).

Control of Measuring and Test Equipment. All calibration and tesfing équipment
and standards shall be calibrated and adjusted on appropriate intervals, to

maintain traceability to standards of NIST or other bodies recognized by DOE.

Control of Nonconforming Items. Instruments out of service or calibration shall

be clearly identified to prevent use of their data in impact assessments.

Corrective Action. Maintenance requests for meteorological monitoring systems
shall be generated and processed rapidly enough to support the achievement of

the 90% data recovery objective.

Quality Assurance Records. At least the following shall be maintained as
permanent site records: specifications for procurement and testing of
meteorological equipment, and records of verification of conformance to those

specifications; procedures for instrument maintenance and calibration, and records
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4.0 METEOROLOGICAL MONITORING (cont.)

of the performance of those procedures; records of identification bf
nonconforming items, and of correction of non-conformances; plans for audits of
the meteorological monitoring program, and records of the performance of those
audits (DOE/EH-0173T, Summary 4p). '

+  Audits. The Environmental Management Department Manager shall ensure that
periodic audits of the meteorological monitoring program are performed and
documented. The purpose of these audits is to verify that the program is
operated in accordance with Site procedures and policies and the provisions of

this Plan.

SCQ requirements shall be followed as they apply to the Environmental Monitoring
Program at the FEMP. Section 10.0 of the EMP, "Quality Assurance,” requires that
SCQ requirements be followed. It discusses and references additional SCQ requirements
that apply to Meteorological Monitoring activities in general: Section 2.0, "Project
Description;" Section 3.0, "Project Organization;" Section 4.0, "Quality Assurance
Objectives;" Section 5.0, "Field Activitieé;" Section 8.0, "Calibration Procedures and
Frequency;" Section 10.0, Internal Quality Control Checks and Frequency;" Section 11.0,
"Data Reduction, Validation, and Reportiné;" Section 12.0, "Performance Assessment and
Systeﬁi Audits;" Section 13.0, "Preventative Maintenance;" Section 14.0, "Specific Routine
Procedures to Assess Data Precision, Accuracy, and Completeness;” Section 15.0,
"Corrective Actions;" and Section 16.0, "Quality Assurance Reports to Management."
These requirements must be followed and incorporated in the Meteorological

Monitoring Program at the implementing level.
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5.0 ENVIRONMENTAL SURVEILLANCE o B

Past production activities at the FEMP have resulted in releases of radioactive and non-
radioactive contaminants to the environment surrounding the site. Current conditions at
the site due to past opérations also contribute to releases. The potential exists for
accumulation of contaminants in the environment due to past operations and present
conditions at the FEMP. Therefore, the levels of these contaminants in the environment
must be monitored. An environmental surveillance program, as required by DOE series
5400 Orders, is necessary to assess the impact on the environment and the general public
due to FEMP operations. Specificaliy, the objectives of the FEMP environmental

surveillance program are to:
~ « - confirm predictions of public dose based on effluent modeis, :
«  characterize conditions of offsite environs,
«  provide data for dose estimates to the public where appropriate,
«  provide -data for spacial and temporal analyses,
+  provide data for the annual environmental monitoring report,

«  provide data to demonstrate compliance with appliéable federal, state, and local

regulations, and T L o

provide data in areas of public interest.
The FEMP environmental surveillance program encompasses analyses of air, water, soil,
foodstuffs, and biota samples collected at thé FEMP boundaries and in the area

surrounding the FEMP site. This Section of the Plan sets forth criteria for the
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50 ENVIRONMENTAL SURVEILLANCE (cont.)

environmeiltal surveillance program to ensure sampling and analyses are conducted
according to the stated environmental monitoring sampling objectives. (Sections 2.0 and
3.0 of this Plan set forth the requirements for onsite liquid and atmospheric effluent
monitoring). Section 11.4 of this Plan provides a description of current FEMP activities
in environmental surveillance. The "Effluent Monitoring and Environmental Surveillance
Program Essential Elements Matrix" (Attachment A) identifies the current
implementation status and schedule. Applicable DQOs are referenced in Attachment B
of this Plan. The FEMP environmental surveillance program shall be conducted in
accordance with DOE 5400.1' and 5400.5> (DOE/EH-0173T, Summary 5b) and the
Sitewide CERCLA Quality Assurance Project Plan (SCQ).

5.1  Organizational Responsibilities

Environmental surveillance is the primary responsibility of two WEMCO Environmental
Monitoring Section programs, Radiological Environmental Monitoring and Groundwater.
The Utilities Section, which is under the WEMCO Site Services Department, has some
sample collection responsibilities. Within WEMCO, responsibilities are divided among

the three programs as follows:

511 Environmental Monitoring - Radiological Environmental Monitoring

Program

Radiological Environmental Monitoring is responsible‘for collecting the majority of
environmental samples including the following media: air, sediment, soil, produce, milk,
meat, fish, grass, drinking water well samples, and some surface water samples.
Radiological Environmental Monitoring is also responsible for monitoring levels of direct

radiation exposure and radon.
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5.0 ENVIRONMENTAL SURVEILLANCE (cont.)

Analytical results are reviewed by Radiological Environmental Monitoring and assessed
for compliance with the applicable federal, state, and local regulations. -Radiological
Environmental Monitoring also is responsible for compiling the Annual Environmental
Report (AER).8 | '

5.12 Environmental Monitoring - Groundwater Programs

Groundwater Programs responsible for collecting groundwater samples from monitoring
wells, submitting them for analysis, and reviewing the results to ensure compliance with
applicable standards and requirements. In addition, the data are used for tracking and |
predicting the movement of contaminants through the aquifer system underlying the
FEMP. Groundwater Programs is responsible for compiling the Annual Groundwater

Monitoring Report which summarizes the programs activities and findings.
§.1.3 Site Services - Utilities Section

The Utilities Section is responsible for the collection of surface water samples and
submittal of these samples to the analytical laboratory for analysis. Data are reviewed by
Radiological Environmental Monitoring and incorporated into the. Annual

Environmental Report.
5.2  Exposure Pathway Analysis

The environmental surveillance program shall be based on an evaluation of the
composition of radiological and non-radiological analytes in the liquid and gaseous
effluents released from the FEMP as well as factors that affect dilution, concentration,
and dispersion in the environment. A risk assessment of the current status of the five

operable units at the FEMP was conducted and the potential exposure pathways for the
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5.0 ENVIRONMENTAL SURVEILLANCE (cont.)

next 100 years were determined through examination of FEMP operating history,

environmental data, and probable land use.'®*2212 The five operable units within the

FEMP, which were identified and approved for use in the Consent Agreement under

CERCLA, are:
« OUlL
. OU2
« OU3:
« QU4
« - OUS:

Waste Pit 1 - 6, Clearwell, and the Burn Pit
Other Waste Units .
Production Area and Suspect Areas

Silos 1, 2, 3, and 4

All Environmental Media.

For a more detailed description of each of the five operable units, refer to Section 3.3.3.

A summary of the potential pathways for exposure to radiological contaminants within

each operable unit is presented in Table 5-1. The results of this pathway analysis shall

serve as the basis of the current environmental surveillance program, and will be further
summarized in this Section of the Plan (DOE/EH-0173T, Summary Sa).
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Table 5-1. Radiological Exposure Pathways of Potential Concern

in Remedial Investigation Baseline Risk Assessments
(Current Land Use Only)

Potential Exposure Pathway Operabl | Operabl | Operab | Operab | Operabl
eUnitl | eUnit2 | le Unit le Unit | ¢ Unit$

3 4

Inhalation of fugitive dust

Irrigation with surface water:
foodstuffs/meat/milk

Sediment ingestion by children

Groundwater ingestion

Irrigation with groundwater:
foodstuffs/meat/milk

Surface water: fish
Soil: beef and milk

Direct radiation

Radon in air

. The major atmospheric and liquid pathways by which it is possible for a person to
be exposed are illustrated in Figures 5-1 and 5-2, respectively. Major exposure
pathways at FEMP originate from air and water. Accordmg to the exposure
pathway analysis performed at FEMP, the potential exposure modes to humans
are through the air pathways (inhalation and ingestion), surface water pathways,
groundwater pathways, and direct radiation pathway. The exposure pathways‘
which are significant at FEMP are summarized in Table 5-1 and described in the

Section that follows.
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5.0 ENVIRONMENTAL SURVEILLANCE (cont.)

Potentially significant exposure to humans through the air pathways results

from:

Note:

inhalation of cont_arninated fugitive dust from waste pits,

inhalation of stack and vent releases, .

in_halation of radon and progeny releases from silos and waste pits,
ingestion of foodstuff contaminated by direct deposition onto crops,

ingestion of foodstuff contaminated indirectly by deposition onto soil where

crops are grown, and
consumption of meat from animals that consumed contaminated feed.

Ingestion of soil contaminated through atmospheric deposition is not

considered a significant pathway since institutional controls are expected to be in

place for the next 100 years. Levels of soil contamination outside the facility

boundaries do not contribute significantly to soil ingestion dose.

Potentially significant exposures via surface water pathways include:

consumption of foodstuff contaminated through irrigation with

contaminated surface water,

consumption of meats and milk contaminated though animal copsumption

of foodstuff irrigated with contaminated surface water,

000144
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«  consumption of fish from Greater Miami River, and

«  child ingestion of sediment contaminated by surface water.

Note: Direct consumption of surface water is not considered a pathway since

surface water is not used as a source of drinking water in the FEMP vicinity.
Potentially significant exposure via the groundwater pathways results from:

«  consumption of foodstuff contaminated through irrigation with

contaminated groundwater,

«  consumption of meats and milk contaminated though animal consumption

of foodstuff irrigated with groundwater, and
«  consumption of drinking water from offsite wells.
Contaminated soil can result in exposure due to:

«  consumption of beef and milk contaminated through animal consumption

of vegetation grown on contaminated soil and of the soil itself.
Exposure from direct radiation may result from:
~+  "sky shine" from silos, and

»  plume shine from airborne releases.
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The analysis of potential pathways of exposure that has been performed and documented
in the risk assessments 81920212 sha]] serve as the basis for the environmental sampling

~ and shall be referenced in the Annual Environmental Report (DOE/EH-0173T,
Summary Se). The radiological and non-radiological analytes to be considered shall be
based on the current site effluents and plant operational history. The specific analytes of
concern are discussed in Section 2.0 (Liquid Effluent Monitoring) and Section 3.0
(Airborne Effluent Monitoring) of the Plan (DOE/EH-0173T, Summary 5d).

5.2.1 Basis for Selection of Media for Sampling

Selection of environmental media for sampling shall be based on a need for
environmental surveillance in order to ensure that sampling objectives are accomplished
and to eliminate time and funds wasted on collection and analysis of unnecessary
samples. This Section sets forth the basis for establishing a need for environmental
media sampling (DOE/EH-0173T, Summary 5c). The need for each routine
environmental surveillance sample 'shall be justified based on at least one of the
following:

»  routine surveillance of potential exposure pathways,

«  control data collection for spacial analysis,

- monitoring of unplanned releases,

. demopstration of regulatory and DOE commitment compliance,
- evaluation of long-term buildup, and

«  data collection in areas of public concern.
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Figure 5-1. Atmospheric Pathways for Human Exposure4
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Figure 5-2. Liquid Pathways for Human Exposure
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5.0 ENVIRONMENTAL SURVEILLANCE (cont.) A

Written justification for environmental surveillance samples shall be established and
maintained in this Plan. The following is a discussion of key elements in the basis for
environmental surveillance sampling listed above.
5.22 Routine Surveillance of Pathways
The environmental media that have the potential to lead to a measurable annual dose
(greater that 1% of applicable dose limit) at the site boundary shall be routinely sampled
and analyzed for the analytes contributing to dose. Based on the pathway analysis
described in Section 5.2, at least the following environmental media shall be monitored:

. air,

. groundwater,

+  sediment,

+  Dbeef,

» fish,

- produce (corn, cabbage, lettuce, green beans), and

«  milk.

In addition to the environmental media listed above, doses due to penetrating radiation
must also be considered. In 1990, the maximum dose at the site boundary due to

. penetrating radiation was 55 mrem above background. *
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5.0 ENVIRONMENTAL SURVEILLANCE (cont.)

Therefore, penetrating radiation shall be measured routinely since the annual dose at the
site boundary exceeds S mrem. Routine monitoring at the FEMP shall continue as long

as the annual dose at the site boundary exceeds S mrem or

100 person-rem collective effective dose within a radius of 80 km of a central point in
the site (DOE/EH-0173T, Summary Sc).

In addition to the media specified above, other media may be sampled, as necessary, for
verification of the required media samples. For example, soil samples may be taken at
the required air sampling stations as a means to assess deposition and resuspension of
radioactive material even though soil ingestion is not a significant pathway for potential
exposure. Additional environmental media samples which are routinely collected shall

be justified in this Plan.

5.2.3 Control Data

Control data are necessary to determine statistically significant differences between
background levels and measurements at indicator sampling points. Appropriate control
sampling data collection points shall be established and foutinely sampled for each
environmental medium sampled. Control sampling points shall be located outside the
influence of plant operations. Media Specific requirements for control locations are

discussed in Section 5.4.
524 Unplanned Releases
The environmental surveillance program is based on expected planned releases. The

known provisions for detecting and quantifying unplanned releases shall be set forth in

site specific procedures for emergency response (DOE/EH-0173T, Summary 5g).
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5.0 ENVIRONMENTAL SURVEILLANCE (cont.)
522 Compliance Demonstration
Samples necessary to demonstrate compliance with specific regulatory requirements or
DOE commitments shall be collected. Collection of environmental samples provides
data for dose calculations. Dose related limits are discussed in Section 8.0. According

to DOE 5400.1," the FEMP must comply with the following federal regulations as they

* pertain to environmental surveillance:
DOE 5400.1," (Section 1V, paragraphs 5, 7, 8, and 9)
- DOE 54005,3

40 CFR Part 50, "National Primary and Secondary Ambient Air Quality

Standards,"*

» 40 CFR Part 52, "State Implementation Plans,"*’

« 40 CFR Part 53, "AmBient Air Monitoring Reference and Equivalent
Methods,"®

40 CFR Part 58, "Ambient Air Quality Surveillance,"?’
40 CFR Part 130, "Water Quality Management (WQM),"¥

« 40 CFR Part 265, Subpart F, "Interim Status Standards for Owners and

Operators of Hazardous Waste Treatment, Storage, and Disposal

n40

Facilities,"* and
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5.0 ENVIRONMENTAL SURVEILLANCE (cont.)

. 40 CFR Part 300, "National Oil and Hazardous Substance Pollution

Contingency Plan."*!

5.2.6 Evaluation of Long-Term Buildup
Since contaminants released during past and present FEMP activities may accumulate in
the environment, sampling points may be established as needed to assess the potential

for long-term buildup. The data collected will support the recognition of environmental

trends.
5.2.7 Public Concern

. Additional routine sampling points may be established for collection of data in areas of
public concern. Written justification of additional sampling points shall be maintained in
this Plan, as for other sampling points.

5.3  Sampling Design Criteria

The environmental sampling program shall be designed to meet the sampling objectives
stated in Section 1.0. Factors that affect the level of environmental surveillance required

include:
«  potential for release of hazardous materials,
- extent to which facility operations are routine and unchanging,

+  need for supplementing effluent monitoring,
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5.0 ENVIRONMENTAL SURVEILLANCE (cont.)
 the size and distribution of the exposed population,

«  the cost effectiveness of modifications to the environmental surveillance program,

and

the availability of measurement techniques that provide sufficiently sensitive

comparisons with the applicable standard and background measurements.

The following Section considers these factors in determining the minimum number of
samples that must be collected for each environmental medium, the frequency at which
sampling must occur, and the senSitivity of the analysis that is required. This Section sets

forth the minimum sampling design criteria that must be met.
5.3.1 Sampling Point Selection

Envifonmental samples can be separated into tWo distinct categories: indicator samples
and control samples. Indicator samples are collected at points in the environment where
there is a potential for contamination due to plant processes. Indicator sampling points
shall be established for environmental media of concern as indicated by the pathway
analysis. Control locations are established at points in the environment that are outside
the inﬂuencé of plant operations to provide data for comparison with data collected from
indicator sampling points. ‘Control sampling points shall be established for every
significant radionuclide/pathway combination for which environmental measurements are
used in the dose calculations (DOE/EH-0173T, Summary 5o).
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As a minimum, two environmental media samples shall be collected for each potential
;;athway/radionuclide combination. For effluent streams that are monitored, only the
envirdnméntal medium that directly exposes the receptor must be sampled for each
potential exposure pathway. Effluent streams that are not monitored require two
different environmental media to be monitored for each potential exposure pathway, one
of which is the medium that directly exposes the final receptor (DOE/EH-0173T,
Summary 5c¢).

The minimum number of indicator sampling points for each medium that must be
collected shall be based on the potential dose to the maximally exposed human receptor.
The method that was used to determine the minimum number of sampling points for
each required sampling medium was based on the annual dose from the site during 1989.
The FEMP annual dose from the sample media of each potential exposure pathway
indicated the minimum number of samples that are required for environmental

surveillance.® ** The results are displayed in Table 5-2.

Table 5-2 lists the minimum number of samples that must be collected based strictly on
dose potential for significant pathways. Additional samples may be collected, as
necessary, based on the criteria listed in Section 5.2.1. Other samples, such as soil
samples, that are not required as part of the environmental program may be samples
desirable for verification of required media sampling results. These samples should be
collected at the same frequency as the required media that they are intended to verify.

Additional samples may be required to demonstrate compliance with specific regulations.
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5.0 ENVIRONMENTAL SURVEILLANCE (cont.)
Table 5-2.

Minimum Number of Samples Required Based

. on Annual Dose to the Maximally Exposed Individual
(- - -]

- Environmental Approximate Minimum Number Samples
Media Dose Level
(mrem)
Beef 1.00 E-03 0
Fish 39 E-01 2
Produce 1.2 E+00 S
Milk 4.0 E-02 2
Groundwater 3.0 E-01 2
Ambient Air 1.2 E+00 10
Direct Radiation 1.2 E+01 10 (based on # air samples)
Radon in Air 7.2 E+01 10 (based on # air samples)
Sediment 7.3 E-05 0

S
Criteria for selecting sampling locations for specific media will be discussed in

Section 5.4 with the media-specific sampling criteria.
532 Minimum Detectable Activity (MDA)

In general, each radiological analysis for environmental media other than drinking water
shall be sensitive enough to detect the activity concentration that would lead to a dose of
0.1% of the applicable dose limit as shown in Table 5-3. The MDA for drinking water
(based on 1% of 4 mrem dose standard) is already at a level such that the current state-

of-the-art technology prohibits further reduction at the present time.

000153
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5.0 ENVIRONMENTAL SURVEILLANCE (cont.)
The 0.1% of the dose limit criferion (100 mrem standard for each nuclide) was chosen
because it is a small fraction of the dose limit. This percentage is justified based on the
potential cumulative effect of missed dose for multiple radionuclides and multiply
exposure modes at a higher MDA level, such as 1%. Thus, if analytes are routinely not
detectéd at their respective dose based MDAs, it is not likely that the dose limits will be

exceeded.

In order to énsure that the minimum detectable dose is achievable, calculation of the
MDA for each sample medium and target analyte is necessary. The MDA can be
thought of as the estimated practically achievable activity concentration based on a
certain analytical instrument, analytical method, and type of sample. Specifically, the
MDA is the smallest amount of a radionuclide in a sample that will be detected with a g
probability of non-detection (Type II error) while accepting an a probability of
erroneously detecting that radionuclide in an appropriate blank sample (Type I error).
The a and B probabilities are both set at 0.05%%  Factors such as sample volume,

counting time, and instrumentation can be varied to meet the required MDA.

The required MDA can be determined by carrying the minimum detectable dose through
the dose calculations for each media and radionuclide. Dose calculations are specified in
Section 8.2. - Since there is no dose limit for radon, the required MDA for Ra*? shall be
the concentration that leads to 10% of the concentration limit of 3 pCi/L [paragraph
5b(2)(c)]. Although 1% of this. limit would be desirable, this is not possible with currently
available technology. Actual MDA:s for analyses governed by this Plan shall be meet the
required MDAs. The required MDAs for the target analytes associated with each
environmental medium and the required overall uncertainty for the analytical result is

also stated in Table 5-5. The specifications for overall uncertainty are stated for analyte
concentrations 10 times their MDA to minimize the effect of random error on the

measurement. -
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5.0 ENVIRONMENTAL SURVEILLANCE (cont.)

The ability of the FEMP laboratofy to meet all of the proposed MDAS and associated
overall uncertainties has not yet been determined. Currently, the Fernald Laboratory
Analysis Methods Manual (FLAMM), the Offsite Laboratory Contract Requirements
Document, the Sitewide CERCLA Quality Assurance Project Plan, and this Plan are
being developed. All of these documents must address MDAs and associated overall
uncertainty requirements. Assurance of the requirements being compatible with the

mentioned documents will be accomplished by approximately April 1, 1993.

Table 5-3. Minimum Detectable Doses for Environmental Media

u Environmental Medium ! Minimum Detectable Dose (mrem) I

Air 0.1

Drinking Water 0.04

Other Pathways (Except 1.0
Radon)

5.3.3 Sampling Frequency

The following shall be considered when determining the sampling frequency for routine

environmental surveillance samples:
annual dose potential,

- radionuclide half-life (DOE/EH-0173T, Summary 5n),

desired sensitivity, and

—
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N

-  seasonal habits of people and animals.

Periodic environmental surveillance shall be performed at least every S years to confirm
doses less than 0.01 mrem resulting from environmental media identified during the

pathway analysis (DOE/EH-0173T, Summary 5c). Environmental media responsible for
annual dose equivalents resulting from emissions in a year that are greater than 20% of

the applicable guide, shall be surveyed at least annually.

Intervals between media sampling should not exceed more than twice the half-life of the
shortest target nuclide, to the extent possible. This will not always be possible for short-
~ lived daughters of long-lived parents. The desired sensitivity also should be considered

when determining sampling frequency, especially for short-lived radionuclides.

Seasonal habits of people and animals may affect potential for exposﬁre and therefore
shall be considered when determining sampling frequencies. For example, certain
foodstuffs may only be locally grown during a particular season and need only be

collected during the growing season.
5.3.4 Sample Representativeness

Environmental samples are collected and analyzed to determine conditions in the
physical environment. Since only a small part of the environment is actually collected
and anaiyzéd, the s‘ample that is collected should represent the conditions in the
environment. Sampling procedures shall be established and maintained that provide
guidance for obtaining consistent and representative samples .(DOE/EH-0173T,
Summary Sm). The sampling procedures shall consider the effects of at least the

~ following:
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«  air and water circulation patterns,

local concentrations of natural radioactivity,

building wake effects,

\

dilution from precipitation,
«  heavy dust-raising activities,
. abnormal area activities,

. back\yater areas in streams,

- springs,

topographical anomalies,
. | atypical vegetation patterns, and
»  loss of target analytes in sample lines and container walls.
5.3.5 Sample Treatment
- Sample preservation méthods shall be consistent with the analytical procedures used

(DOE/EH-0173T, Summary 51). Sampling procedures shall state.any required

treatments to collected samples, or pre-treatment of sample containers.
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§.3.6 Sample Identification and Tracking

All samples collected shall be uniquely identified and controlled to ensure that data

quality objectives are satisfied and to facilitate efficient processing.

Procedures shall exist that direct assignment of a unique tracking number to every
sample collected. Sample identification procedures shall be maintained that ensure that
sample and aliquot labels are durable, able to withstand processing and storage

conditions, legible, and securely attached to sample containers.

Field storage and shipment of samples are addressed in Section 6.0, "Sampling
Requirements," of the SCQ.

To maintain traceability of samples from collection to disposal, initiation of a chain of
custody for all collected sarhples shall begin at the point of collection and continue until
sample disposal or offsite transfer. Specific procedures for transfers in chain of custody
shall be established and maintained. Access to collected samples shall be controlled and

minimized.

Procedures shall be established and maintained that control offsite shipment of samples.
These procedures shall direct tracking the status of samples shipped offsite. Custody of
samples shipped offsite shall be transferred according to the written chain of custody

procedures.

Samples shall be unambiguously identified, controlled, and tracked throughout field
operations or collection and the analytical process according to the requirements set
forth in Section 6.0 of the Plan (DOE/EH-0173T, Summary 6b) and applicable Sections
of the SCQ. |
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-Section 7.0, "Sample Custody," of the SCQ sets additional forth sample custody and
documentation requirements for the FEMP. Sample custody procedures and
documentation are conducted in accordance with the guidelines in the EPA Region V
Model Superfund Quality Assurance Project Plan, which are derived from EPA sample
custody protocols described in "NEIC Policies and Procedures", EPA-330/9-78-001-R
(revised May 1986). Custody reqiu'rements are addressed in three parts: 1) sample
custody and handling in the field, 2) custody during laboratory receipt and analysis, and

3) evidence files. Chain-of-custody forms must be used.
5.3.7 Sample Analysis

In general, analyses requested on a particular sample shall be based on knowledge of
operational history, results of past analyses, special operating considerations, and
applicable regulatory requirements. Specific analytes of concern at the FEMP are listed
in Sections 2.0 (Liquid Effluent Monitoring) and 3.0 (Airborne Effluent Monitoring) of
this Plan. This Section of the Plan dictates the analyses that should be requested for

routine environmental samples.
Specific analytical requirements are specified in Section 6.0 (Laboratory Procedures) of
this Plan. Section 6.0 of this Plan references SCQ requirements that shall be followed.

The following general guidelines shall be applied to all environmental sample analyses:

Instruments will be calibrated to National Institute of Standards and
Technology (NIST) traceable sources (DOE/EH-0173T, Summary 5i).

. Nationally recognized analytical methods should be used when practical.
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. Gross radioactivity analyses should be used only as trend indicators.
(DOE/EH-0173T, Summary Sj).

. The overall accuracy should be estimated and the analytical sensitivity

at a specified confidence level should be determined and documented
(DOE/EH-0173T, Summary 5k).

. Reporting values as less than detectable should be avoided when this is not
precluded by the analytical method. Actual values should be reported,

when possible, instead of less than detectable values.

. Sample analyses shall be performed and reported in a timely manner.

54  Media Specific Sampling Methods and Criteria

Certain specific sampling methods and criteria pertain to each sample medium. This
Section sets forth media-specific sampling criteria for each environmental medium
identified as a potential source of exposure to members of the public (refer to Section
5.2). For each medium, this Section describes the basic exposure mode, the selection of
sampling locations, the sampling method, the sampling frequency, the target analytes,
and required MDAs. In cases were a relatively long-lived parent is more readily
méasured than is a target analyte, the assumption of secular equilibrium may be used to
quantify the daughter analyte, rather than a radiochemical analysis. In the event that-
sampling required by this Plan cannot be performed, written justification shall be
developed, reviewed by the Environmental Monitoring Manager, or designee, and

maintained in the Environmental Monitoring files.
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54.1 Air

The potential for exposure to radioactive air particulates is due to direct current releases
from the facility, as well as resuspension of materials previously released and deposited.
Particulate activity is primarily due to uranium, thorium, and their daughters. Therefore,
~ particulate air sampling is required for confirmation of compliance with applicable dose

limits.

Besides exposure to particulates, there is potential for exposure from radon emissions
from material stored onsite. DOE 5400.5 [paragraph 6b2(c)] requires that storage of

222 concentration

residual radioactive material shall not result in an annual average Rn

exceeding 3.0 pCi/L at any point outside the site boundaries. Therefore, radon ‘

concentrations shall be monitored at the plant boundaries to demonstrate compliance
-with this regulation. Specific requirements for monitoring ambient air and radon

concentrations are described below.
Environmental air sampling equipment must meet the criteria that follow:

. Environmental air samplers shall be mounted in locked, all-weather stations with

' the sampler discharge located to prevent the recirculation of air.

. The air sampling system shall have a flow-rate meter, and the total air flow or.

total running time should be indicated.

B The air sampling rate should not vary by more than 20% for the collection of a

given sample.
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. Linear flow-rate across air particulate filters should be maintained between 20 to
50 m/min.
. Air sampling systems shall be flow-calibrated, tested, and inspected routinely

according to written procedures (DOE/EH-0173T, Summary 5q). Flow

calibration shall be at least as often as recommended by the manufacturer.

" As a minimum, collection efficiency, particle size selectivity, ease of radiochemical
analysis, and cost shall be considered when selecting air particulate filters for use
at the FEMP. Selection of a particular type of track-etch radon detector shall be

based on effectiveness and cost.

Additional SCQ sampling requirements, as applicable, shall be followed. They are found
in Section 6.0, "Sampling Requirements" and Appendix K of the SCQ.

Based on the annual dose from ambient concentrations (see Table 5-2), 10 indicator air
sampling locations are necessary. Indicator sampling locations for air particulate filters
and radon shall be apportioned to meteorological sectors based on Waite’s methodology
for air sampling station locations.*** An evaluation of air sampler placement based on
the Waite Methodology was conducted® and the results reported in Table 5-4. As a
minimum, air samplers and radon monitors shall be maintained in the 8 sectors as

shown.
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Table 5-4. Results of Air Sample Location Analysis

| Direction Number of l
' From Source Air Samplers
North 2
North East 2
East 2
South East 1
South 1
South West 1
West 1
North West 0

Additional air sampler locations and radon monitoring locations may be added as
needed based on public concern, control location, and special studies. Justification of
any additional monitoring stations, or omission of any existing stations shall be

documented in the EM Plan.

Average analytical air concentration results will be used in dose calculations to
determine the ambient air dose to the public as specified in Section 8.2.2.1 of this Plan.
The air pathway dose calculations estimate doses from past and current emissions that
“possibly accumulated throughout the site history. These air pathway dose estimates shall
be compared to the CAP-88 air pathway dose estimates. (effluent source based and

ambient monitoring based).
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The CAP-88 air pathway dose estimates normally are less than the air pathway dose
estimates derived from Section 8.0 methodology. The CAP-88 methodology only
considers emissions for the year in question, this does not account for residual or
accumulative concentrations over the facility’s entire history as the Section 8.0 dose

methodology.

Radon detectors at each air monitoring station shall be changed quarterly and sent to an
offsite vendor for analysis in accordance with vendor recommendations and industry
accepted practice. Results shall be used to demonstrate compliance at the site boundary

with the stated regulations.
54.2 Groundwater

Contaminated groundwater may lead to human exposure through several pathways as
detailed in Section 5.2. Therefore, groundwater monitoring is a required part of the
routine environmental surveillance program. Specific groundwater monitoring.
requirements for the FEMP are stated in the Groundwater Monitoring Plan which is
required by DOE 5400.1 [paragraph I11.4.a.]* (DOE/EH-0173T, Summary 5s). The
groundwater monitoring Plan® sets forth specific sampling frequencies, sampling
locations, required analyses, and justification thereof. Therefore, that detailed
information will not be repeated in this Plan. However, this Section of the EMP will set
forth the general criteria that must be met concerning sampling methods, sample
locations (see Table 5-2 for minimum sample number requirements), and sampling

frequency.
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Methods for sampling groundwater shall be documented in written sampling procedures.

Groundwater sampling procedures shall consider at least the following:
e introduction of contamination through the sampling process,
- prevention of cross contamination of samples,
«  sample volume needed to achieve the required analytical sensitivity,
« criteria for obtaining a representative sample of water in the aquifer,
«  proper sample preservation, and
« filtration of the samplé to remove artifacts.

The location of indicator groundwater monitoring wells shall be based on the nature of
groundwafer use, location of known and potential sources of pollution, and flow
direction. Sampling locations, monitoring frequencies, and required analyses shall be
documented and justified in the groundwater monitoring Plan.* The intervals between
collection of groundwater samples shall be sufficient to ensure the collection of
independent groundwater samples during each sampling event. The rate of contaminant
migration shall be used to determine the frequency of sampling at down-gradient
locations. Control monitoring wells shall be monitored at the same frequency as
indicator wells. Environmental surveillance groundwater wells shall be located along the
down-gradient site boundary for the purpose of monitoring exit pathways for .

contaminated groundwater leaving the site.’
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The FEMP shall ensure that Groundwater Monitoring Plans are consistent with state and

regional EPA groundwater monitoring requirements.

The routine groundwater program at the FEMP does not include drinking water
sampling at offsite property owner wells. Since surface water is not considered a direct
source of exposure at the FEMP, property owner wells shall be sampled to demonstrate
compliance with the 4 mrem drinking water standard. The sampling locations for
drinking water derived from groundwater sources shall be at the nearest domestically
used well down-gradient from the site boundary. As a minimum, drinking water samples
shall be collected annually at established property owner wells which meet the criteria |
specified above. Specific locations shall be specified by sampling prdcedure. In addition
to indicator locations, at least one control location shall be located up-gradient from the
facility. As a minimum, annual drinking water samples shall be collected from private
wells and analyzed in accordance with Table 5-5. Annual isotopic analysis is sufficient
since these radionuclides are long-lived, or are daughters of long-lived parents. The
concentration results obtained from the annual isotopic analyses shall be used in the
dose calculations specified in Section 8.0 to determine the potential annual public dose

from drinking water consumption.

Additional SCQ sampling requirements, as applicable, shall be followed. They are found
in Section 6.0, "Sampling Requirements" and Appendix K of the SCQ.
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5.4.3 Direct Exposure

Gamma and neutron radiation are potential sources that must be considered when
measuring direct radiation exposure. At the FEMP, there is potential for gamma
exposure to members of the general public, primarily from the K-65 silos. Therefore,
direct gamma exposure shall be monitored as part of the routine environmental
surveillance program. There is the remote possibility of a criticality accident during the
handling of U? at the FEMP. However, there are precautions in place to prevent a
criticality accident during the handling of U?* at the FEMP so that the potential for a
criticality accident is very low.*” Therefore, neutron monitoring is not part of the routine
environmental surveillance program at FEMP (DOE/EH-0173T, Summary Su). There
are Radiation Detection Alarms (RDAs) in place to detect low levels of radiation that
would alarm if a criticality accident occurred. The FMPC Emergency Plan? sets forth

appropriate actions in the event of a criticality accident.

At FEMP, thermoluminescent dosimeters (TLDs) shall be placed at each air monitoring
station to measure direct gamma exposure. Calibration of dosimeters shall be based on
traceability to NIST standards (DOE-EH-0173T, Summary 5i). At least 3 TLDs shall be
placed at each location at a height of 1 meter above the ground. TLDs shall be
collected quarterly and read without undue delay in accordance with written procedures.
Care shall be taken to minimize any additional exposure to the TLDs after collection
and before processing. TLD results shall be used to determine the potential dose due to

the public from direct radiation exposure.

A review of Table 6, "Radon in Air", and Table 24, "Direct Radiation Dose, 1990" from
the 1990 FEMP Annual Site Environmental Report (ASER) indicates that most of the

dose at Air Monitoring Stations (AMSs) near the K-65 silos can be attributed to direct

radiation rather than, the Radon Plume.
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Specifically, in comparing TLD data with radon concentration data at Air Monitoring
Stations (AMSs) #6 and #2, the TLD results are significantly higher at AMS #6 (near
the K-65 Silos) than at AMS # 2 (distant from the K-65 Silos). Yet, radon

concentrations at the each AMS location are similar.

Additional SCQ sampling requirements, as applicable, shall be followed. They are found
in Section 6.0, "Sampling Requirements” and Appendix K of the SCQ.,

v

544 Milk

Dose to the general public due to consumption of contaminated milk is possible at the
FEMP. Therefore, milk sampling is part of the routine environmental surveillance
program at the FEMP. As a minimum, milk samples shall be taken at three locations.
Based on the annual dose to members of the public (Table 5-2), a minimum of two
indicator milk samples are réquired. Two locations shall be at the point of highest
expected concentration of radionuclides in milk (if determinable) and the other location
shall be a control location outside the influence of plant operations. Milk samples shall
be collected and preserved in accordance with written sampling procedures. The

sampling procedures shall consider at least the following:
collection of a sample that is representative of the local area of interest, .
a preservation method consistent with the measurement of radionuclides

(DOE/EH-0173T, Summary 5w), and

a sample size necessary to achieve a required level of analytical sensitivity.
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Annual milk samples shall be collected and analyzed in accordance with Table 5-5. The
réquired radionuclides are selected based on the FEMP operating history and historical
analytical data which are applicable to liquid and atmospheric releases as detailed in-
Sections 2.4 and 3.4. Annual isotopic analysis is sufficient since the target radionuclides
are long-lived, or are daughters of long-lived radionuclides. The concentration results
obtained from the annual isotopic analyses shall be used in the dose calculations
specified in Section 8.0 to determine the potential annual public dose from milk

consumption.

Additional SCQ sampling requirements, as applicable, shall be followed. They are found
in Section 6.0, "Sampling Requirements" and Appendix K of the SCQ.

5.4.5 Produce

Because there is potential for dose to the general public due to consumption of
contaminated produce, monitoring of locally grown produce shall be part of the routine
environmental surveillance program. Based on the annual dose to members of the
public (Table 5-2), a minimum of five produce samples shall be collected locally within
15 km of the FEMP site. Samples shall be collected at the expected location of the
maximum ground concentration of radionuclides (if determinable), at any area irrigated-
with water into which plant éfﬂuents have been discharged, and at a control location
outside the influence of plant operations. Samples shall be collected annually during the
growing season and shall be sufficient in size to meet sensitivity requirements. Specific
locations shall be selected based on availability of produce. Written procedures shall be

maintained that direct the collection of produce.
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Annual collection of produce samples is sufficient based on the seasonality of produce
grown in the region. The annually collected produce samples shall be analyzed in
accordance with Table 5-5. The required radionuclides are based on FEMP operating
history and historical analytical data which are applicable to liquid and atmospheric
releases as detailed in Sections 2.4 and 3.4. The concentration results obtained from the
annual isotopic analyses shall be used in the dose calculations specified in Section 8.0 to
determine the potential annual public dose from producé. Since dose calculations for
foodstuffs are based on wet weights, analytical results for produce should be reported in

wet weight concentrations.

Additional SCQ sampling requirements, as applicable, shall be followed. They are found
in Section 6.0, "Sampling Requirements" and Appendix K of the SCQ.

5.4.6 Meat (Fish and Beef)

Because there is potential for dose to the general public due to consumption of
contaminated meét, beef and fish samples shall be collected as part of the routine

environmental surveillance program.

As a minimum, a beef sample shall be coilected annually at a location within 10 miles of
the site. Annual sampling is sufficient since target radionuclides are either long-lived, or
daughters of long-lived radionuclides. The indicator animal sampled shall have been fed
on crops grown in the prevailing downwind location of the site or at a location where
drinking water is supplied from a downstream source. A control beef sample shall be
taken annually from an animal that has been raised in an area that is outside the
influence of plant operations. Specific locations shall vary annually according to

availability.
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Fish samples should be selected from species that are most likely /to be consumed by the
local population. Species of fish sampled should be selected such that the individuals
collected may be defensibly characterized as control or indicator samples. Different
species shall be analyzed and reported separately. At least two fish samples shall be
taken at least annually, one at the outfall point and the other at a downstream location.
One control sample shall be taken at a location outside the influence of the plant
operations (see Table S-2). Written sampling procedures shall be maintained that direct

the sampling and preservation of beef and fish.

Beef and fish samples shall be analyzed in accordance with Table 5-5. The required
radionuclides are based on FEMP operational history and past data which are applicable
to liquid and atmospheric releases as discussed in Sections 2.4 and 3.4. Concentration
results shall be used in the dose calculations specified in Section 8.0 to determine the
potential annual dose to the public due to beef and fish consumption. Since dose
calculations for foodstuffs are based on wet weights, analytical results for meat should be

reported in wet weight concentrations.

At present, there are no endangered species on the FEMP site that are considered
significant in the pathway analysis. However, should it become necessary to sample a
protected species, state and local game officials shall be consulted prior to sampling
(DOE/EH-0173T, Summary S5r).

Additional SCQ sampling requirements, as applicable, shall be followed. They are found
in Section 6.0, "Sampling Requirements” and Appendix K of the SCQ.
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5.4.7 Sediment

Sediment ingestion is considered a potential mode of exposure to children.. Sediment
sampling also can provide an indication of buildup of undissolved radionuclides in
streams. Therefore, sediment sampling at points in the Great Miami River shall be part |
of the routine environmental surveillance program. Locations that should be considered
include downstream locations where flow-rate is the greatest and areas that favor
sedimentation such as the inner bank of a bend. At least one control sediment sample

shall be collected at a location that is outside the influences of plant operations.

Sediment samples shall be collected annually according to written sampling procedures,
and analyzed in accordance with Table 5-5. Annual collection is sufficient since target
radionuclides are either long-lived, or daughters of long-lived parents. Target
radionuclides are based on operating history and historical data applicable to liquid
effluent releases as discussed in Section 2.4 of this Plan. Concentration results shall be
used in the dose calculations provided in Section 8.0 to determine the potenti\al annual

dose to the public.

Additional SCQ sampling requirements, as applicable, shall be followed. They are found
in Section 6.0, "Sampling Requirements" and Appendix K of the SCQ.

5.4.8 Surface Water

Although surface water is not considered a direct source of exposure, analysis of surface
water can indicate accumulation of contaminants that could affect other media such as
irrigated foodstuffs. Surface water is an intermediate transport mechanism to other

media such as fish.
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In addition, DOE guidance states that two media for each critical radionuclide/exit
pathway combination shall be monitored, one of which may be the effluent stream
(Summary (DOE/EH-0173T, Summary Sc). Liquid effluents are monitored according to
specifications of Section 2.0 of this Plan. Since liquid effluents are released directly into

surface waters, surface water sampling shall serve as the second media for sampling.

Surface water sampling shall be conducted accbrding to written procedure, which shall
specify methods for collection of representative samples and the size of a sample needed
to obtain levels of sensitivity required. Procedures also shall state specific sampling
locations. Indicator samples shall be collected downstream of the outfall at multiple
depths on the traverse of the stream. At least one control surface water sa\mple shall be
collected at a point that is outside the influence of plant operations. Surface water

samples shall be collected weekly.

As a minimum, weekly surface water samples shall be collected and screened for gross
beta and gross alpha. Weekly screening analyses are justified since liquid effluents are
released directly in to streams. Screening analyses will indicate potential problems with
liquid effluent releases. Gross analyses are good, relatively inexpensive indicators for the
spectrum of radionuclides present at FEMP. As a general rule, actions limit throughout
this Plan have been set at 10% of the applfcable dose limit. At the FEMP, however,
surface water is not considered a direct source of exposure to the public. Therefore,
there is no directly applicable dose limit for determination of an action limit.. Surface
water screening data shall be compared to historical data. Isotopic analyses shall be
conducted on any significant outlier, and the need for further investigation shall be

evaluated.
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In addition to screening analyses, weekly surface water samples shall be composited
aimually and analyzed in accordance with Table 5-5. The required analytes are based on
operating history and review of historical data applicable to liquid effluent releases as.
discussed in Section 2.4. Since surface water at the FEMP is not considered a direct
source of exposure, and is rather an intermediate transport mechanism to fish, the
MDAEs stated for surface water are 10 times lower than the MDAs for fish to account for

bioaccumulation in the fish.

Additional SCQ sampling requirements, as applicable, shall be followed. They are found
in Section 6.0, "Sampling Requirements” and Appendix K of the SCQ.

5.4.9 .Soil and Grass

Soil and grass may become contaminated by deposition of radionuclides from the air.
Although soil and grass are not considered a direct source of exposure, soil and grass
are intermediate transport mechanisms in meat and milk pathways. DOE guidance
states that two media for each critical radionuclide/exit pathway combination shall be
monitored, one of which may be the effluent stream (Summary (DOE/EH-0173T,
Summary 5¢). Airborne efﬂuents are monitored according to specifications of Section

3.0 of this Plan. Soil and grass sampling shall serve as the second media for sampling.

Soil sampling locations should be selected to coincide with air monitoring location
stations, where possible. Grass and soil sampling shall be conducted annually according
to written procedure and analyzed for the evaluation of long-term accumulation of
contaminants. Annual sampling is sufficient based on the half-lives of target
radionuclides, which are selected based on the operating history of the FEMP and
historical data applicable to liquid and atmospheric effluent releases as discussed in
Sections 2.4 and 3.4.
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5.0 ENVIRONMENTAL SURVEILLANCE (cont.)

The soil and grass samples shall be analyzed in accordance with Table 5-5. Since soil
and grass at the FEMP are not co.nsidered a direct source of exposure, but rather an
intermediate transport mechanism in other pathways, the MDAs stated for soil and
grass are 10 times lower that than the most conservative related source of direct

exposure.
) \

Additional SCQ sampling requirements, as applicable, shall be followed. They are found
in Section 6.0, "Sampling Requirements" and Appendix K of the SCQ.

5.5 Quality Assurance

Implementation and maintenance of a comprehensive site quality assurance program is
essential for generation of quality analytical results. This Section of the Plan sets forth
specific quality assurance requirements that are related to field measurements and
| sample collection. The general quality assurance provision described in Section 10.0 of
this Plan shall be followed (DOE/EH-0173T, Summary 5x). Additional SCQ
requirements, as applicable to the Environmental Monitoring Program, shall be followed.
These requirements are referenced in Section 10.0 of the EMP. The EMP requirements
differ in some respects from those of the SCQ in a few areas. The SCQ requires
additional QA/QC requirements for field and laboratory samples, including: the types
and frequencies of required field and laboratory QA/QC samples, requirements for the
use of FEMP specified analytical methods, and requirements for participating

laboratories to generate and use control charts for various parameters.

Before being allowed to make field measurements or collect samples, personnel will be -
trained as appropriate and meet the necessary qualifications. Written procedures shall
specify personnel training requirements. Records shall be maintained that track the

status of personnel qualifications.
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5.0 ENVIRONMENTAL SURVEILLANCE (cont.)

Written procedures shall be maintained that direct routine calibration of field
measurement instruments. Calibration shall be in accordance with manufacturers’
specifications. Calibration standards shall be traceable to NIST standards to the extent
possible. Calibration records shall be maintained on each instrument. Before use in the

field, instruments shall be checked to ensure that they are within calibration limits.

Written procedures shall exist that direct the collection and analysis of field quality
assurance samples. Procedures shall specify the frequency of collection of field blanks,
trip blanks, equipment blanks, and duplicate samples. Procedures for split sample
analysis with inter-comparison laboratories shall be maintained. In general, 10% of the
sample load should be quality assurance samples. Laboratory quality assurance is |

described in Section 7.0 of this Plan.

The FEMP is no longer in production and the current emphasis at the site is on cleanup
and environmental restoration. There are several processes that have been shutdown for
an extended period. Plans are to restart these processes temporarily to facilitate
cleanup. Before start-up, a pre-operational assessment shall be performed and
documented in the EM Plan (DOE/EH-0173T, Summary Sh). In addition, a pre-
operational assessment shall be performed for any new facilities constructed at the
FEMP. Although effluents from the FEMP are not likely to change substantially in the
future, an annual review of the radionuclide composition of effluents or emissions should
be made and compared with those used to establish this Plan. Any changes to
environmental sampling practices dictated by such changes in emissions shall be
documented in revisions to this Plan (DOE/EH-0173T, Summary Sp). Any changes in
the site-specific or generic factors shall be noted in this Plan and the retired or replaced
value preserved for historical purposes (DOE/EH-0173T, Summary 5t). Risk
assessments shall be conducted in accordance with the FEMP policy, "Risk Assessment

and Management System."*
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6.0 LABORATORY PROCEDURES
6.1 Introduction

Assessments of the impact of facility operations on the environment and the risk to the
public depend upon generation of quality analytical results in the laboratory. In turn, the
establishment, implementation, and maintenance of good laboratory p\ractices is essential

for obtaining quality results from the analysis of environmental and effluent samples.

This Section of the Environmental Monitoring Plan establishes criteria for the FEMP
procedures that direct activities in the onsite laboratories. The Plan élso establishes
criteria to ensure that contract laboratories meet the comparable criteria. Séction 115
of this Plan provides a description of current analyses conducted at the FEMP as well as
those conducted in offsite labs. Section 9.0, "Analytical Procedures,” of the SCQ also
addresses laboratory procedures required for FEMP activities. These procedures are
found in Attachment I, "The FEMP Laboratory Analytical Methods Manual." It is a
compilation of standardized analytical methods, identified to date, that will be used at
the FEMP. General Iaboratory quality control proéedures that are mandatory for
performance of analyses are also incorporated in Attachment I of the SCQ. .The
"Effluent Monitoring and Environmental Surveillance Program Essential Elements

Matrix" (Attachment A) identifies the current status and schedule for items that are

~ scheduled for implementation .

In general, this Section of the Plan sets forth critéria that must be met by both onsite

and contact labs in the following areas (DOE/EH-0173T, Summary 6a):
. safnple identification and tracking,

«  sample handling,

¢G0Li50
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6.0 LABORATORY PROCEDURES (cont.)

e  preparation of sample mounts,

»  operation of analytical instfumentation,
¢  reporting of results, and

¢ quality assurance.

(Draft) Sitewide CERCLA Quality Assurance Project Plan (SCQ) requirements for

laboratories shall be followed and are referenced were applicable in this Section.
6.2  Sample Identification and Tracking

Samples must be clearly identified and tracked from collection to disposal so that
analytical results generated can be unambiguously associated with the appropriate
collected sample. Sample resuits are used to make operational decisions and to assess
environmental impact from plant operations. There is also potential for the results
generatedAfor any collected sample to be used as legal evidence. Therefore, samples
shall be unambiguously identified, controlled, and tracked throughout field operations or
collection and the analytical process according to the requirements set forth in this
Section of the Plan (DOE/EH-0173T, Summary 6b) and applicable Sections of the SCQ.
Section 7.0, "Sample Custody," of the SCQ sets additional forth-sample custody and
documentation requirements for the FEMP. Sample custody procedures and
documentation are conducted in accordance with the guidelines in the EPA Region V |

Model Superfund Quality Assurance Project Plan, which are derived from EPA sample

- custody protocols described in "NEIC Policies and Procedures", EPA-330/9-78-001-R ~ =~

(revised May 1986). Custody requirements are addressed in three parts: 1) sample
~ custody and handling in the field, 2) custody during laboratory receipt and analysis, and

3) evidence files. Chain-of-custody forms must be used.

2 C00191
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6.0 LABORATORY PROCEDURES (cont.)

6.2.1 Sample Identification

All samples collected and aliquots thereof shall be uniquely identified to ensure that data

quality objectives are satisfied and to facilitate efficient processing.

Laboratory procedures for sample identification shall be maintained which ensure that a
unique tracking number is assigned to every sample collected, and to each aliquot
thereof (DOE/EH-0173T, Summary 6b). Sample identification procedures shall be

maintained which specify that at least the following information will be provided on
sample labels:

unique tracking number,
sample medium description, and
sample collection date.

Sample identification practices shall ensure that sample and aliquot labels are durable
enough to withstand processing and storage conditions, are legible, and are securely
attached to sample or aliquot containers. In certain cases it may not be practical to
attach a label to a sample aliquot. The sample identification procedures shall specify
these circumstances and provide for alternative means for achieving positivé :

identification.

Sample identification practices shall ensure that the identity of blind QC samples shall
not be known to the analyst. Placing descriptors on sample labels that may reveal the
identity of blind samples should be avoided. '

s 00CLIR
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6.0 LABORATORY PROCEDURES (cont.)
622 Sample Tracking

Tracking the receipt, processing, and transfer of samples by the FEMP laboratories is an
important link in maintaining proper chain of custody records throughout the sample life
cycle and in promoting efficient laboratory operation. The FEMP Analytical Laboratory
organization is one of several custodians that are responsible for tracking samples. This
Section addresses chain of custody requirements as they pertain to the FEMP Analytical
Laboratory.

Procedures shall specify that all incoming samples falling under the purview of this Plan
shall be accompanied by a completed chain of custody document. Sample receiving
personnel for the Analytical Laboratory shall verify that the sample identification data on
the chain of custody document match the identification data on the sample label. Any
discrepancies represent a possible breach of sampling objectives and must be resolved

prior to acceptance for analysis.

Procedures shall prescribe requirements for tracking-samples throughout the Analytical
Laboratory’s facilities commencing with sample receipt and ending with transfer to other
organizations. While in the custody of the Analytical Laboratory, sample materials shall
either be under the direct supervision of laboratory personnel during processing, or when
not in use, secured in a location to which access is controlled. Procedures shall describe
the mechanisms for tracking the location of sample materials througpout the Analytical

Laboratory’s facilities.

The tracking of sample materials by the Analytical Laboratory terminates whenever
sample materials are exhausted, disposed of, or transferred to another organization.

Program requirements specific to disposal are addressed in Section 6.3.5 of this Plan.

0001293
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6.0 LABORATORY PROCEDURES (cont.)

The transfer of sample materials to other organizations, such as contract laboratories or
sample offerors, shall be governed by procedures requiring such transfers to be
documented in a manner that demonstrates the chain of custody. As a minimum, this

~ documentation sﬁall include:

- ¢ identity of t;'ansferee,
+  transfer date and time,
¢ identities of saniple materials being transferred; and
. transferror signamre.

6.3  Sample Handling

Improper sample handling may compromise sampling objectives, threaten personnel
health and safety, or violate regulatory requirements. The Sections that follow set forth
criteria to ensure proper handling of samples so that sampling objectives are not

compromised.
6.3.1 Sample Receipt

Samples may be submitted for analysis that cannot be accepted due to improper labeling,
improper packaging or preservation, excessive age, insufficient size, or other degradation |
~ that could compromise personnel health and safety, cross-contamination controls, or
sampling objectives. Therefore, procedures shall be maintained that prescribe sample

receipt acceptance criteria.

s 000194
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'I'fxe following shall be considered:
propér sample identiﬁcatiog (DOE/EH-0173T, Summary 6b),
completed chain of custody record,
+  external contamination (DOE/EH-0173'I:, Summary 6k),
+  hazards identification,
appropriateness and identification of preservatives,
«  appropriateness of container,
container integrity (i.e., resistance to tampering and leakage),
age (i.e., holding time, decay timé), and

required quantity.

In addition, the subject procedures shall specify methods for identifying receipt non-

conformance and shall prescribe appropriate response actions.
6.3.2 Prevention of Cross-Contamination

The most effective control for cross-contamination is segregation of samples according to
activity level: processing only sample materials containing similar analyte concentrations

using facilities and equipment that are dedicated to that concentration level.

o 000195
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6.0 LABORATORY PROCEDURES (cont.)

This segregation technique réquires samples and their aliquots to be classified into
groups of similar analyte concentrations. The number of groups needed to properly
implement this technique depends on the overall range of concentrations that are
encountered by the laboratory. A subjective review of effluent management and
environmental surveillance data for the years 1989 and 1990 indicates that at least two
concentration level classifications, high and low, are warranted for the FEMP Analytical
Laboratory to maintain proper control over cross-contamination. Data for years prior to
1989 were excluded from this review on the basis that the site’s mission was production

oriented as opposed to the current mission of remediation.

Procedures shall be maintained that, as a minimum, require sample materials undergoing
analysis to be classified into either a high concentration group or a low concentration
group. These procedures shall prescribe numerical limits that define the range of each

concentration group.

Procedures shall be maintained that prescribe methods for classifying samples and their
aliquots into the specified concentration groups. Acceptable sample classification

techniques include:

~ screening surveys or analyses upon receipt,
+  knowledge of expected analyte concentrations in the sample,

+  knowledge of analyte concentrations in the vicinity of the sample collection site,

“or - N L . o B

«  sampling objective (e.g., control sample, indicator sample, effluent sample,

accident response sample, etc.).

000196
6-7



- 7093

PL-1002
Effective Date: 11-06-92
Revision No. 0

6.0 LABORATORY PROCEDURES (cont.)

Procedures shall be maintained that require the processing of samples and their aliquots

to be segregated according to concentration group classification (DOE/EH-0173T,

Summary 6¢). Appropriate methods for achieving segregation shall be established by

procedure. Acceptable segregation methods include:

dedicating different laboratories to each concentration group and requiring that

oniy sample materials meeting a lab’s classification can be processed there,

dedicating different locations within a laboratory to each concentration group and
requiring that only sample materials meeting a location’s classification can be

processed there, or

dedicating equipment (e.g., glassware, hot plates, etc.) to each concentration group
and requiring that only sample materials meeting the equipment’s classification

can be processed using that equipment.

Procedures shall be established that prescribe appropriate methods and practices for

preventing cross-contamination between sample materials within the same concentration

group (DOE/EH-0173T, Summary 6¢). Recommended methods and practices include:

rinsing clean, reusable glassware with a disposable portion of sample prior to

aliquoting,

using disposable labware,

using a clean material, such as bench paper, to cover laboratory benches before

processing a new batch of samples,
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«  conducting periodic surveys of the laboratory and decontaminating when

permissible contamination levels established by procedure are exceeded,

- conducting post decontamination surveys to ensure contamination is below

permissible levels prior to resuming the processing/ of samples,

+  diluting high concentration samples to levels that are less likely to cause cross-

contamination,

- over-packing sample containers using plastic bags or other suitable containers for

storage or transport through locations with lower concentration group ratings, and

- incorporating reagent blanks in each analytical batch to verify the effectiveness of

glassware cleaning procedures, purity of reagents, and sample handling techniques.
6.3.3 Sample Shipment -

Procedures shall be maintained that prescribe requirements for shipping samples offsite
in accordance with federal, state, and local regulations. These procedures shall require
samples being prepared for offsite shipment to be monitored for removable radioactive

~ contamination and external radiation levels, and to have screening analyses performed to
determine the gross concentration of radioactive materials (DOE/EH-0173T, Summary
6k). Based on the DOE transportation guidelines, radiological contamination monitoring
and screening analyses need only consider alpha and beta radiations as indicators of

~ removable contamination. Sample containers found to have removable, external,
radioactive contamination in excess of applicable shipping regulations shall be
decontaminated, repackaged, or over-packed such that compliance is achieved
(DOE/EH-0173T, Summary 6k). '
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Field storage and shipment of samples are addressed in Section 6.0, "Sampling
 Requirements," of the SCQ.

634 Preservation and Archiving
Routine sample analysis and result verification should ﬁormally be completed within 90
days of collection. However, special conditions might occur that prevent timely analysis
of samples. Sample archiving may be considered as an acceptable alternative to
immediate analysis of some samples, but be totally inappropriate for other sainples or
analytes. Therefore, procedures shall exist that direct the preservation and archiving of
samples (DOE/EH-0173T, Summary 6d).
If samples are archived before or after analysis, procedures shall be maintained that
direct decisions to archive them. The decision to archive samples should. be documented
and re-evaluated on an annual basis for archive periods greater than one year. When
considering a sample for archiving, the following shall be considered:

probability of future need for the sample,

' suitability of the analyte,
media compatibility,

impact on routine program, and

data compatibility.
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6-10



. 7098
PL-1002

Effective Date: 11-06-92 '
Revision No. 0

6.0 LABORATORY PROCEDURES (cont.)

Once a decision to archive a sample has been made, special considerations may be
nécessary that are not necessary during the analysis of a routine sample. Procedures
shall exist that direct special preparation of samples for archiving including special

container types needed for long-term storage and special storage needs.

Unless proper documentation is maintained to properly identify a sample when it is
archived, it can be of no use in future analyses. Therefore, procedures shall exist that’
ensure that sufficient documentation is generated to clearly identify and to show

accountability for archived samples.

Recommended preservatives and holding times for various constituents are given in
Table 6-1 (Appendix A of the SCQ).

6.3.5 Disposal

Samples with a high degree of variability in composition are processed by the Analytical
Laboratory. Procedures shall be maintained that prescribe requirements for proper
disposal of samples and aliquots thereof, in accordance with federal, state, and local

regulations. The subject procedures shall require disposal records to be generaied and

maintained that documén_t at least the following for each sample:
+  identity of sample being disposed,

. sample characteristics (i.e., hazardous material, radioactive material, mixed

hazardous material, or non-hazardous material), - - -~ —- - -~ -~ - -~

- approximate amount of sample material disposed, and
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6.0 LABORATORY PROCEDURES (cont.)
«  disposal method.

Procedures shall be maintained that require archived samples to be examined
periodically for potential disposal, including assessing the impact that disposing of such

‘ samples will have on the program.
6.4  Preparation of Sample Mounts

The preparation of sample mounts encompasses the processing of the sample from the
time of receipt by the Analytical Laboratory to loading of sample material onto

analytical instrumentation.
6.4.1 Development and Documentation of Methods

Analyses that will be used to demonstrate compliance with government regulations shall
be performed using analytical methods approved by the regulating agency. In the event
* that sanctioned analytical methods do not exist, as is the case for many radiochemical
procedures, required methods may be-derived from procedures recognized in technical
literature or may be developed through research. Procedures for newly developed
methods shall describe their technical basis and validation (DOE/EH-0173T, Summary
6f). Regardless of their origin, procedures shall be maintained for every analytical
method falling under the purview of this Plan. The subject procedures shall require
identification and quantification of all radionuclides determined to contribute 10% or

more to the total offsite dose or known level of environmental contamination as

described in Section 5.0 of this Plan (DOE/EH-0173T,fSummary- 6e). In addition, the -~ — -~

following items shall be addressed in the development of these procedures:
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- physical, chemical, or nuclear characteristics of target analytes,
e  required accuracy,
.« required minimum detectable concentration or precision,
«  operating limits of analytical instrumentation,
- impact of matrix interferences,
«  impact of interfering contaminants,
- holding times,
. analyst qualifications,
. cost, and
. impact of effort on laboratory operations.
Analytical procedures for contract laboratories shall be audited in accordance with
.Section 6.9 of this Plan to ensure that the general requirements of this Plan are met.
Section 12.0, "Performance Assessment and System Audit", of the SCQ sets forth
additional self assessment and independent assessment or work processes and operations
‘requirements. Audit results of activities covered by the SCQ are available to the EPA-

upon request to DOE/FN. EPA may conduct external audits of the FEMP activities

covered by the 1991 amended Consent Agreement as required.
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Analytical procedures shall be maintained as controlled documents. Document control
procedures shall be maintained that govern modifications to laboratory procedures,
approval of changes, documentation of changes, and distribution to controlled document
holders (DOE/EH-0173T, Summary 6f).
6.4.2 Separative Chemistry
Numerous chemical separations have been developed to reduce interference from
analytes other than the target analytes. Separative chemistry techniques shall be avoided
whenever possible due to the potential for errors caused by the loss of the target analyte
during processing, and the time and expense involved. The following items shall be
considered in determining whether or not a separative chemistry technique is necessary:

«  physical, chemical, or nuclear characteristics of target analytes,

«  operating limits of analytical instrumentation,

«  required accuracy,

. required minimum detectable concentration or precision,

- . impact of matrix interferences,

. impact of interfering contaminants,

- analyst qualifications,

000<03
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e cost, and

- impact of effort on laboratory operations.
Preparation procedures ihvolving separative chemistry techniques shall require carriers,
- surrogates, and/or tracers to be introduced at earliest possible stage in processing or at
the stage dictated by a sanctioned method. This requirement is aimed at obtaining the
most realistic estimate of method recoveries. Specific procedures for separative
chemistry techniques shall be maintained in accordance with Section 6.4.1 of this
document.
643 Selection of Sample Size
Analysis procedures shall specify the amount of sample material that should be analyzed
to achieve required surveillance and monitoring objectives. The following factors shall

be considered in establishing the sample size required for a given analytical procedure:

+  estimated concentrations of the target analytes and interfering contaminants based

on experience or screening analyses,
«  relative importance of the target analytes with regard to sampling objectives,
« amount of sample material available for analysis,
+  required minimum detectable concentration or analyticél precision, and

»  operating limits of analytical instrumentation.

-
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6.0 LABORATORY PROCEDURES (cont.)
6.5  Operation of Analytiéal Instrumentation

Proper calibration and operation of analytical instrumentation is essential for
demonstrating that sampling objectives have been met. This Section sets forth a criteria
for calibration and operation of analytical instruments that prevent the compromising of

sampling objectives.

Section 8.0, "Calibration Procedures and Frequency", of the SCQ sets forth additional
requirements. Specifically, equipment shall be of the type, range, accuracy, and precision
necessary to ‘provide data compatible with the Analytical Support Level (ASL) (Section
2.0 of the SCQ) as specified in applicable Data Quality Objectives (DQO) (Appendix C
of the SCQ). Manufacturer’s instructions and specifications, as well as accepted

’ procedures from the American Society for Testing and Materials, the EPA, the National
Institute of Standards and Technology may be used. Variance from procedures shall be

justified and documented in Section or Department files.

Section 13.0, "Preventative Maintenance”, of the SCQ requires that field projects and
laboratories develop and implement a preventative maintenance program that complies
with the guidelines presented in this section. Preventative Maintenance requirements

may be documented in SOPs, PSPs, or in separate preventative maintenance documents.
6.5.1 Calibration

Calibration procedures shall be maintained for each analytical instrument. Development

of the subject procedures shall address the following items: A

«  manufacturer’s recommendations (DOE/EH-0173T, Summary 6i),
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. required calibration frequency,

- traceability to NIST, or to another nationally recognized standard in the event a

NIST standard does not exist,
« documentation required to demonstrate traceability,
~«  analyst qualifications,
- instrument operating limits, and
«  methods for identifying and resolving non-conformance.
6.5.2 Documentatioﬁ of Methods
Procedﬁres shall be maiﬁtained for operation of each analytical instrument (DOE/EH-
0173T, Summary 6f). The subject procedures shall require identification and
quantification of all analytes determined to contribute 10% or more to the total offsite

dose or known level of environmental contamination as described in Section 5.0 of this
Plan (DOE/EH-0173T, Summary 6e).

. The following shall be addressed in the development of operating procedures for

analytical instrumentation:
<~ precautions, limitations, and safety, = -~ - T s e

- operator qualifications,
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«  routine mainténan(:e,

- control settings for operation,

. determination of blank or baseline response,

+  determination of instrument calibration status,

*  routine quality control performance checks (DOE/EH-0173T, Summary 6j), and

- identification and resolution of non-conformance.
Operational history at the FEMP indicates that the poter_ltial for releasing gamma-
emitting radionuclides exists. Therefore, the capability for analyzing samples by gamma
spectrometry shall exist either onsite or offsite (DOE/EH-0173T, Summary 6h).
Operating procedures for onsite gamma spectrometry instrumentation shall be

maintained in accordance with the requirements in this Section.

The instrument operating procedures of contract laboratories shall be audited in

accordance with Section 6.9 of this Plan.

Instrument operating procedures shall be maintained as controlied documents.
Document control procedures shall be maintained that direct modifications to laboratory
procedures, approval of changes, documentation of changes, and distribution of changes
 to all controlled document holders (DOE/EH-0173T, Summary 6f). -~~~ —

00C=<0?
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Section 9.0, "Analytical Procedures", of the SCQ sets forth additional reqﬁirements.
Attachment I, "FEMP Laboratory Analytical Methods Manual" establishes project
requirements that laboratories performing analyses and generating data under the SCQ

shall meet.
6.6 Validation of Laboratory Résults

Environmental and effluent data are reviewed at scveral‘levels in the analytical process
to ensure the quality of data released for reporting. This Section describes the first step
in the data review process: the validation of analytical results generated in the
laboratory. Data entry verification, data review, and data approval are discussed in

Section 7.3 of this Plan.

Also, Sectioh 11.0, "Data Reduction, Validation, and Reporting,” of the SCQ sets forth
procedures that shall be used by FEMP personnel, the FEMP laboratory, and
subcontrlactor laboratories for data reduction, validation, and reporting as applicable for
each Analytical Support Level (ASL) (Section 2.0 of the SCQ). A Data Validation Plan |
that must be followed is described in Appendix D of the SCQ. Analytical results
generated in the laboratory must be verified to ensure that the laboratory processes were
under control and that results have not been adversely influenced. Procedures shall exist

that establish the roles of the following in determining the validity of laboratory results:
- analysis of batch blanks,
- analysis of known spikes, and

- analysis of instrument check sources.
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Refer to Section 6.8.2 of this Plan for specific quality assurance requirements that ensure

laboratory process control.

In addition, Section 10.0, "Internal Quality Control Checks and Frequency", of the SCQ
sets forth additional requirements. Internal Quality Control (QC) checks are performed
to verify the quality of measurements of field and laboratory investigations and
associated tasks. Required frequenéies for internal QC checks are specified in Table 2-2
(Appendix A of the SCQ).

6.7  Reporting of Results

Analytical results must be reported in a manner that is consistent with established
sampling objectives. In recognition of the fact that analytical results will be viewed by a
diverse set of user groups including members of the general public, results shall be
reported in a manner that is both accurate and consistent. Reporting of analytical

results shall be goverhed by the criteria set forth in Section 7.5 of this Plan.

Section 16.0, "Quality Assurance Reports to Management," of the SCQ sets forth
additional reporting requirements that effect the routine Environmental Monitoring
Program at the FEMP. This section sets forth requirements for laboratories and quality

control coordinators to provide Laboratory Management Reports to management.

6.8  Quality Assurance

~ Implementation of a comprehensive laboratory quality “assurance prograi is essential to
the generation of reliable, credible analytical results. The general quality assurance
_provisions set forth in Section 10.0 of this document shall be followed (DOE/EH-0173T,

Summary 61). These provisions reference SCQ requirements that shall be followed.
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The Analytical Laboratory shall maintain procedures which ensure that a comprehensive
laboratory QA program shall be maintained. The laboratory QA program shall
encompass'as many aspects of the analytical process as possible including control of

chemical processing as well as control of analytical instrumentation.
6.8.1 Intercomparison Studies

The Analytical Laboratory shall participate in intercomparison studies with recognized
laboratories such as EPA-Las Vegas or DOE Environmental Measurements Laboratory
(EML), as an independent verification on the quality of results generated. Participation
in these studies shall involve evaluation of blind spiked samples. In addition, split-
sample intercomparison studies shall be conducted with reputable contract and

. government laboratories. Procedures shall be developed that specify requirements for
-shipping, receiving, handling, reporting, and evaluation of data associated with
interlaboratory QC samples. QC procedures shall specify that QC samples will be

processed and analyzed in the same manner as routine samples.
6.8.2 Process Control
There are many variables in the analytic process. Control of these variables must be
maintained to obtain reliable, consistent analytical results. Procedures shall be
maintained that specify methods for controlling variability in the following:

+ labware,

*  reagents,

‘ »  analyst technique, and
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6.0 LABORATORY PROCEDURES (cont.)
«  analytical instrumentation.

Procedures shall be maintained that specify methods for gauging control of specified
variables through maintenance of control charts. Control charts shall be maintained that
monitor the accuracy, precision and sensitivity of analytical results. The parameters to

be controlled shall be specified in the procedures.

Procedures shall be maintained specifying laboratory QC samples that will be created
and processed with every analytical batch. Instrument operating procedures shall ensure
that instrument performance checks are performed on a periodic basis or performed in
accordance with sanctioned analytical methods (DOE/EH-0173T, Summary 6j). The
subject procedures shall set forth performance standards so that conformance of
analytical methods and instrumentation to those standards can be evaluated. As a
minimum, investigative action shall be required when the following performance

standards are exceeded:
. data point outside upper or lower control limit on a process control chart,

«  seven consecutive data points on the same side of the central line of a process

~ control chart,
- analytical instruments found out of calibration, and

«  analyst overdue for re-qualification.
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Section 4.0, "Data Quality Objectives," addresses the type and frequency of Analytical
Quality Control Samples: Laboratory Control Samples (LCS), method blanks, matrix
spike, matrix duplicate/replicate or matrix spike duplicates, surrogate spikes, blind or
double blind QC samples, and intercomparison study sarﬁples. These types of QC
samples shall be analyzed for analytical methods in Attachment I of the SCQ. Types of
QC samples are based on ASLs. They are discussed in Section 9.0 of the SCQ and in
Attachment I. Internal QC checks are specified in Section 10.0 of the SCQ. Analytical
QC samples appropriate for ASL E and user-defined ASL B shall be described in DQOs.
DQOs are referenced in the EMP (Attachment B).

6.8.3 Resolution of Non-Conformance
Procedures shall be maintained that set forth corrective actions to be taken in response
to QC non-conformance. These procedures shall require documentation of the
following:

*  description of non-conformance,

« identity of the individual finding the non-conformance,

. date and time the non-conformance was identified,

+  description of immediate corrective actions taken to eliminate further non-

conformance,
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- review of the impact of the non-conformance on historical data and a description

- of any corrective actions taken, and
«  description of corrective actions taken to prevent a recurrence.

Section 15.0, "Corrective Actions," of the SCQ addresses deviations, onsite and offsite

corrective action protocals, evaluation of recurring deviations, and variances.

6.9  Control of Contract Laboratory Services

A significant number of FEMP samples are shipped offsite for analysis by contract labs.
In general, contract labs must meet the requirements of this Plan. Procedures shall exist
that ensure that the quality of results generated by contract laboratory services is
maintained in accordance with this Plan throughout the contract (DOE/EH-0173T,

Summary 6g).

Procedures shall exist that list the minimum information to be specified in a written

contract with an outside laboratory service. Items that shall be specified include:
+  sample handling requirements,
. analyti.cal performance requirements,
»  required limits of detection,
*  reporting requirements,

*  quality assurance requirements,
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e  processing time requirements, and

e audit requirements (DOE/EH-0173T, Summary 6g).
Procedures shall exist th‘at‘ direct submittal of blind quality control samples to contract
laboratories on a regular basis. These samples will provide continuing assurance that the
accuracy, precision, and detection levels are being maintained as specified by the
contract.
In addition, procedures shall exist that direct periodic audits of the contract laboratory
facility by qualified site personnel. As a minimum, the following audit requirements
shall be considered in the development of audit procedures for control of contract labs:

«  sample receipt and tracking procedures,

« - analytical methodology procedufes,

« instrument operating procedures,

«  special contract requirements,

+  QA/QC procedures, and

«  activities conducted in accordance with written procedures.

000214
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As described in Section 3.4 of the SCQ, Analytical Laboratory Responsibilities,
Ailalytical laboratories providing services for the FEMP are responsible for compliance
with their specific contract, Appendix E, and Attachment I of the SCQ. Laboratory

performance will be evaluated on an ongoing basis through the use of Audits (Section

12.0 of the SCQ) and performance evaluation samples (Appendix E of the SCQ).
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7.0 DATA ANALYSIS AND STATISTICAL TREATMENT

Analytical data generated in support of the environmental surveillance and effluent
monitoring programs are used in assessing the quality of the environment, the effect of
plant operations on the surrounding area, and the impact on the health and safety of the
general public. The effluent monitoring and environmental surveillance program
activities that are performed as required by DOE 5400.1' and DOE 5400.5° will produce
estimated levels of selected analytes at indicator and control sampling points. These
measurements, along with their accuracy and precision, will support the following types

of data analyses:
«  temporal analyses that will identify changes or inconsistencies in sample results;

- spacial analyses that will aid in assessing the impact, if any, that facility operations

have had on the environment; and

- comparative analyses that will indicate the status of compliance with applicable

regulations, operational limits, and guidelines.

Data that are generated through environmental surveillance and effluent monitoring
activities must be validated and reviewed at several levels in order to ensure that the
data are accurate and useable to meet the Data Quality Objectives (DQOs). The
(Draft) Sitewide CERCLA ‘Quality Assurance Project Plan, FD-1000, (SCQ)
requirements for data analysis and statistical treatment shall be followed by FEMP
personnel, the FEMP laboratory, and subcontractor laboratories for data reduction,
validation, and reporting as applicable for each Analytical Support Level (ASL) (Section
2.0 of the SCQ). The data validation plan is described in Appendix D of the SCQ.
Levels of review, which include data validation in the lab, v_erification after entry in the
database, data analysis, and final approval, are discussed below. SCQ requirements are

referenced.
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Prior to use in the types of analyses stated above, the data that are Vgenerated by onsite
or contractor analytical laboratories must be validated. The validation process involves a
review of process control data to ensure that the analytical results were not adversély
affected during the analytical process and that the results are believable; it is performed
by the laboratory. Specific requirements for laboratory quality controls and data
validation are specified in Section 6.6 of this document. Additional requirements that
shall be followed are found in the SCQ, Section 4.0, "Quality Assurance Objectives;"
Secfion 14.0, "Specific Routine Procedures to Assess Dafa Precision, Accuracy, and
Completeness;" and Appendix D, "Data Validation Plan." The SCQ Data Validation
Plan, addresses field data validation procedures as well as analytical validation

procedures.

In addition, the SCQ addresses the "Data Management Plan" in Appendix F. The Data
 Management Plan addresses the FEMP Environmehtal Data Management System which
is comprised of the Automated Sampling and Analysis Program System, the Fernald
Analytical Computerized Tracking System (FACTS), the Data Validation System, the
ORACLE Results Database, and the INTERGRAPH ERMA System. Consideration of
on-property measurements across the property, for the appropriate parameter, is
expected to be common place via implementation of the Data Management Plan. It w111
ensure integration and coordination of individual activities of each PSP with overall
FEMP goals, reduce duplication of sampling efforts, and improve the use of data for

multiple purposes.

The Section that follows describes subsequent data treatment requirements, beginning

- with the entry of data into an appropriate database and verification thereof. Following - -~ - -

data entry and verification, data will be reviewed with the applicable field QC data to
judge acceptability.
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Data that are analyzed and judged as acceptable are approved. Data approval indicates

release of data for use in reports, and in temporal, spacial, and comparative analyses.
7.1  Organizational Responsibilities

The re_sponsibility for the data review process falls primarily on three groups: the Site
Sampling and Analysis Group (SAM), the Analytical Laboratory and the owner of the
data. The SAM and laboratory responsibilities include validation of the data generated
in the laboratory through implementation of process controls, as described in Section 6.0
of this Plan énd in Section 4.0, "Quality Assurance Objectives;" Section 10.0, "Internal
Quality Control;" Section 11.0, "Data Reduction, Validation, and Réporting" of the SCQ.
The owners of the data are responsible for data entry verification, data review, and data

approval as discussed in this Section of the Plan and in the SCQ.
72 Variability of Effluent and Environmental Data

Variability in environmental and effluent data may be caused by various factors ranging
from natural variability to gross instability, and includes systematic and random
differences -over time and space, non-representative sampling, cross-contamination, errors
in results measurement, errors in measurement equipment calibration, and errors in data
entry. The requirements specified in this document for sample collection, sample
handling, sample analysis, data entry, and data review and approval shall be
implemented by procedure. These standard procedures provide the means for consistent
sample handling, data analysis and data managément which will reduce variability in
results to a minimum (DOE/EH-0173T, Summary 7b). ’
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7.3 Data Management

Field data and analytical data generated in the laboratory must be properly managed to
~ facilitate timely review and reporting of data, and to prevent loss of critical data.
Prompt sample analysis, data entry, and review are essential. The Sections that follow
set forth requirements for proper data management including data entry, verification,

review, and approval.
7.3.1 Data Entry and Verification |

Field data gathered while a sarriple is collected and analytical data generated in both
onsite and offsite laboratories shall be entered into an appropriate database for analysis.
Following data entry, data must be verified to ensure accurate posting in the database.

Procedures shall be established and maintained that ensure:

«  analytical results are entered promptly after completion (DOE/EH-0173T,
Summary 7e), *

«  results are verified after entry by qualified personnel other than the person that

~ enters the results, and
«  discrepancies are resolved.

Note: The WEMCO Analytical Laboratory, Environmental Monitoring, and the
Information System groups are currently coordinating a joint effort to design, implement,
and maintain an FEMP site-wide database using the ORACLE Relational Database
Management System software. The database, when populated with data from the various

storage media currently being used at the FEMP site, will be accessible by all key FEMP
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personnel. Additionally, other systems being developed such as the Automated Sampling
and Analysis Plan and the Geographical Information Systefn will be able to access this
data for graphical output and for preparation of sampling Plans and reports. Section 4.0,
"Quality Assurance Objectives," of the SCQ, addresses quality control for both field and
analytical samples. Appendix D, "Data Validation Plan," of the SCQ addresses field data
validation procedures. Appendix E, "Analytical Laboratory Performance Requirements,"
of the SCQ addresses quality assurance and quality control procedures. Appendix F,
"Data Management Plan,” addresses data entry, softwafe, and database requirements. In
addition, refer to the Environmental Monitoring Section Procedures Manual, procedure
EM-AD-009, "Performance of Statistical Studies on Routine Environmenial Surveillance
Data" This procedure provides a controlled and consistent system within Environmentél
Monitoring for the preparation, performance, documentation, review and approval, and

. reporting of statistical studies.
7.3.2 Data Review and Approval

Following data entry and verification, data shall be reviewed and approved by qualified
personnel prior to release for use in reports. The data review process shall be
documented by procedure. Data review procedures shall consider at least the following

elements:

comparison to control points,
. comparison to historical data,
»  comparison to field QC sample results, and

. +  resolution of discrepancies.
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All verified analytical results shall be maintained in the database regardless of whether
or not they are approved for reporting. Reasons for data rejection shall be documented.
Refer to Section 7.4.5 for data rejection criteria. For additional field and laboratory
requirements, refer to Section 11.0, "Data Reduction, Validation, and Reporting," of the
SCQ.

7.4 Summarization of Data

Techniques for summarization of data sets shall be based on the characteristics of the
environmental and effluent monitoring data (DOE/EH-0173T, Summary 7a).
Requirements to be placed on data summarization techniques, including distribution
analyses, measures of central tendency, and measureS of dispersion follow. For
additional field and laboratory data requirements, refer to Section 11.0, "Data Reduction,
Validation, and Reporting," of the SCQ. In addition, refer to the Environmental
Monitoring Section Procedures Manual, procedure EM-009, "Performance of Statistical

Studies on Routine Environmental Surveillance Data."
74.1 Distribution Analyses

Distribution analyses shall be performed to determine the distribution model which best

fits a given data set. Environmental and effluent monitoring data distributions are

generally log-normal rather than normally distributed. Statistical techniques appropriate
for the distribution of data shall be employed and documeﬁted. Non-parametric
techniques or normal transformations will be necessary in most cases. Procedures shall
 exist that direct performance of statistical calculations. Refer to the SCQ and the- -
Environmental Monitoring Section Procedures Manual, procedure EM-009, "Performance

of Statistical Studies on Routine Environmental Surveillance Data." _
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7.0 DATA ANALYSIS AND STATISTICAL TREATMENT (cont.)
74.2 Measures of Central Tendency

The measure of central tendency that will be employed depends on the distribution of
the data. In general, calculation of the arithmetic mean (X) is an appropriate estimator:
of the true mean (u) for normally distributed data. In cases where data are not normélly
distributed, or are censored, measures of central tendency such as the median, geometric
mean, trimmed mean, or Winsorized mean will be more appropriate. Specific
procedures shall be maintained that direct computation of measures of central tendency.
Refer to the SCQ and the Ehvironmental Monitbring Section Procedures Manual, '
procedure EM-009, "Performance of Statistical Studies on Routine Environméntél

Surveillance Data."
743 . Measures of Dispersion
The measure of dispersion that should be employed also depends on the distribution of

the data. In general, calculation of the sample variance (s)) is the appropriate estimator

of the true variance (0 for normally distributed data. In cases where data are not

‘normally distributed, other measures of dispersion such as geometric standard deviation,

range, ratio of maximum value to minimum value, or the coefficient of variation may be
more appropriate. Specific procedures shall be maintained that direct computation of

measures of dispersion. Refer to the SCQ and the Environmental Monitoring Section

Procedures Manual, procedure EM-009, "Performance of Statistical Studies on Routine

Environmental Surveillance Data" for additional guidance and requirements.
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7.0 DATA ANALYSIS AND STATISTICAL TREATMENT (cont.)
74.4 Testing for Outliers

Outliers are data points that fall on either extreme end of the data set. Outliers may be
valid} data points or may indicate errors in the sample collection and/or analytical
process. Procedures for performing standard tests for outlier-data points shall be
documented and maintained. Outliers shall be investigated to determine whether or not
they are due to errors in the measurement process. Outliers that cannot be attributed to
specific, identifiable errors in the sample collection or analytical process or due to
discontinuities, periodicities, runs, and trends shall not be excluded from the data set
(DOE/EH-0173T, Summary 7f). If the outlier is due to an error, the data point should
either be corrected (if possible) or excluded. Outlier testing should be performed
immediately upon receipt of the data so that re-sampling, when necessary, can be
scheduled as close in time to the original sampling event as possible. Refer to the. SCQ
and the Environmental Monitoring Section Procedures Manual, procedure EM-009,
"Performance of Statistical Studies on Routine Environmental Surveillance Data" for ’

additional guidance and requirements.
74.5 Rejection of Data

Anal}"tical results may be considered suspect due to errors that have occurred in the

sample collection and data analysis process. For example, cross contamination may be

suspected based on analysis of related field and laboratory control samples. Data that
are suspect shall be investigated. Data may be rejected only if a legitimate specific cause
can be identified (DOE/EH-0173T, Summary 7f). Procedures that govern rejection of

"data shall be established and maintained that consider:

«  criteria for data rejection,
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7.0 DATA ANALYSIS AND STATISTICAL TREATMENT (cont.)
"+ documentation of rationale for data rejection, and
- maintenance of rejected data.

Deviation from historic experience, without a known sampling or analysis error, shall not
be permitted as a cause for data rejection. Refer to the SCQ and the Environmental
Monitoring Section Procedures Manual, procedure EM-009, "Performance of Statistical
Studies on Routine Environmental Surveillance Data" for additional guidance and

requirements.

‘The formula by which the FEMP will calculate estimated MDAs for radiological analyses
is presented below. Variables in the denominator will be applied when applicable to

the analysis type.

MDA = k2 + 4.65 S,
YVTS eexp (-At)

where: MDA = The signal level such that a signal at or above this
' level is likely to be detected

k = 1.64, the value of the standardize normal deviate that

is exceeded with probability (alpha) = 0.05.

Sy, = - standard deviation of the laboratory blank
(background)
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7.0 DATA ANALYSIS AND STATISTICAL TREATMENT (cont.)

Y = 'the fractional yield for the radiochemical separation_
V = sample size

T = counting time interval

S = the self-absorption correction factor

€= the detection counting efficiency

exp(-At) = the correction for radioactive decay between sample "

collection and counting (time interval, t)

A= the decay constant for the particular radionuclide

7.5  Data Reporting

Data generated from the analysis of environmental and effluent samples will be reviewed
by a diverse group of people with different uses for the data. Therefore, data must be

reported in a clear, consistent, and understandable format. The following Sections set

forth the minimum criteria for procedures that direct reporting of data. Refer to the
SCQ and the Environmental Monitoring Section Procedures Manual, procedure EM-

009, "Performance of Statistical Studies on Routine Environmental Surveillance Data" for

additional guidance and requirements.
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7.0 DATA ANALYSIS AND STATISTICAL TREATMENT (cont.)
7.5.1 Treatment of Significant Figures
Numeric analytical results shall be reported with the appropriate significant figures based
on the accuracy of the result. All results reported need not have the same number of

significant figures.” The following are requirements for determining significant figures:

¢ Results shall be expressed with a number of significant figures that is indicative of

the accuracy of the result;
»  Numeric results shall be rounded off to drop digits that are not significant.

»  Expression of results and corresponding uncertainties shall show decimal

agreement.
«  Results shall be expressed to the last digit affected by the uncertainty statement.

Refer to the: SCQ and the Environmental Monitoring Section Procedures Manual,
procedure EM-009, "Performance of Statistical Studies on Routine Environmental

Surveillance Data" for additional guidance and requirements.

7.52 Treatment of Values At or Below Detection Limits

Environmental surveillance data often contain measurements that are below the A
deteétion limit of the analytical instrumentation. Reporting less-than-detectable results

as zeros, "less-than" a value, or "not detectable" cause the-data to be left-censored since

data below the detection limit are not included. Censored data sets require special

statistical techniques to avoid misinterpretation of results.
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7.0 DATA ANALYSIS AND STATISTICAL TREATMENT (cont.)

The FEMP shall internally report all measured values, both above and below the
detection limit, even of the measured value is negative (as could be the case with
radionuclides) prior to statistical treatment. The intent of this practice is to prevent the
introduction of systematic bias in the data evaluation process. However, the FEMP
reserves the right’to report values as less than detectable in extem/al reports with wide

public readership.

There may be some measurement techniques that prevent the determination of a
measurement below the detection limit. For these cases, refer to the SCQ and the
Environmental Monitoring Section Prbcedures Manual, procedure EM-009, "Performanqe
of Statistical Studies on Routine Environmental Surveillance Data" for additional

guidance and requirements.
7.5.3 Reporting Uncertainty

Since the true amount of an analyte in a sample can never be known exactly, it is
essential to report results with an unambiguous uncertainty statement, so that the
confidence in the results is known. The total random uncertainty shall be propagated
and combined with the systematic error. - The overall uncertainty should be expressed as
20. The 20 uncertainty shall be reported as an error statement with all numeric results

(DOE/EH-0173T, Summary 7d). The meaning of the uncertainty statement shall be

clearly stated on all reports.
7.54 Units
Data shall be reported in a consistent set of units. Units shall be appropriate for

comparison with the applicable regulatory standards. When applicable, the DOE 5400.1'

and SCQ requireménts for reporting units shall be followed.
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7.0 DATA ANALYSIS AND STATISTICAL TREATMENT (con_t.)
7.6 Comparisons to Standards, Control Data, and Historical Data

Analysis of results from the environmental surveillance and effluent monitoring program
shall include comparison to applicable standards as well as comparison to control and
historical data. A continﬁal historical record of the locations of measurement shall be
provided. Historically available data shall be orgénized in Section or Department files to
provide clear identification in multi-year data presentations. In order to ensure

-comparison to the applicable standards, the following are necessary:

- Applicable federal, state and local limits and guidelines for concentrations of
analytes released to the environment and for concentrations of analytes in the

environment shall be identified, documented, and maintained.

«  Control sampling points shall be established and maintained according to written
procedures that are specified in Sections 2.0, 3.0, and 5.0 of this EM Plan and in
accordance with the SCQ.

«  Analytical data shall be compared to historical data so that sighificant changes in

concentrations can be detected.

Investigation and action levels for use in comparison of results to applicable limits and

control limits shall be established and maintained.
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7.0 DATA ANALYSIS AND STATISTICAL TREATMENT (cont.)
7.7  Quality Assurance

Implemenfation of a comprehensive quality assurance program is essential to the
generation of reliable, credible analytical results. The general quality assurance
provisions set forth in Section 10.0 of this document shall be followed (DOE/EH-0173T,
Summary 7g). Field and laboratory QC samples shall be analyzed to estimate the
confidence in the data as specified in Section 5.0 and Section 6.0 of this Plan (DOE/EH-
0173T, Summary 7c). Procedures shall exist that ensure the security of data. prior to
entry into the database and while stored in the database. The (draft) Sitewide CERCLA
Quality Assurance Project Plan, FD-1000, (SCQ) requirements for data analysis and
statistical treatment shall be followed by FEMP personnel, the FEMP laboratory, and
subcontractor laboratories for data reduction, validation, and reporting as applicable for
each Analytical Support Level (ASL) (Section 2.0 of the SCQ). The data validation plan
is described in Appendix D of the SCQ. SCQ requirements shall be followed.
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8.0 DOSE CALCULATIONS

This Section describes radiological dose calculations as they are used by the FEMP for
the following purposes: to demonstrate the compliénce of routine, operations with the
regulations or orders of DOE or EPA; and to support the Annual Environmental Report
(AER). Any dose calculations performed for other purposes (such as evaluation of
remedial action plans before the remediation begins) would be expected to conform with
the broad provisions of this Plan, but are not controlled by the Environmental
Monitoring Plan. Dose calculations attendant to accidental releases are controlled by
the site emergency response procedures, and not by the Environmental Monitoring Plan.

Doses calculated due to accidental releases are included in the NESHAP Annual Report.

- This Section does not describe calculation methods for "doses" of non-radiological
materials. Such calculations (e.g., computation of lifetime risks) may be used in
Remedial Investigations. However, they are not required for routine compliance
demonstrations, nor are they used in the AER. Thus, they fall outside the scope of the

Environmental Monitoring Plan.
8.1  General Requirements and Standards
Radiological dose calculation methods are needed to permit the FEMP to show

compliance with the following limits and guidelines from the specified paragraphs of

DOE 5400.5:3

. The exposure of members of the public to radiation sources as a consequence of
all routine activities at a DOE site shall not cause, in a year, an effective dose

" equivalent greater than 100 mrem [paragraph II.1a). This annual effective dose-
equivalent is defined as the sum of penetrating external exposure for the year,
plus the committed effective dose equivalent for intakes experienced during the

~ year [paragrap'h IL.1a(1)].
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8.0 DOSE CALCULATIONS (cont.)

The guideline includes doses from remedial actions and natufally occurring
radionuclides released by DOE processes, but not radon and its decay products -
[paragraph II.1a(3)]. All pathways that could contribute signiﬁcantly to the
exposure are to be included in the calculations [paragraph II.1a(2)]. Significant

exposures are considered to be 1% of the 100 mrem (1 mrem) dose limit or

greater.

The exposure of members of the public to radioactive materials released to the
atmosphere as a consequence of all routine activities at a DOE site shall not

cause, in a year, an effective dose equivalent greater than 10 mrem [paragraph
I1.1b]. Because this guideline implements the EPA regulations of 40 CFR 61

Subpart H,* Rn?? and its decay products are excepted. The same annual
effective dose equivalent definition applies as above. In calculations governed by
this Plan, all pathways shall be included that may contribute 1 mrem/yr to the

total effective dose equivalent.

The liquid effluents from DOE activities shall not cause private or public drinking

water systems to exceed the drinking water radiological limits in 40 CFR 141
[paragraph I1.1d].?? That is, effluents must not cause the drinking water to exceed

~ any of the following independent limits: man-made beta/gamma-emitting

radionuclides at an annual average concentration that would cause an annual dose

equivalent of 4 mrem to the total body or any internal organ; combined Ra-226
and Ra-228 at any time totaling 5 pCi/L; or gross alpha activity (including radium

but excluding radon and uranium) of 15 pCi/L at any time.
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8.0 DOSE CALCULATIONS (cont.)

-  The absorbed dose to nativ. ic animal organi hall not exceed 1 rad per
day from exposure to the radioactive material in liquid w discharged to
natural waterways [paragraph I1.3a(5)]. For the phrposes of satisfying this
requirement, the FEMP interprets the term "native aquatic animal organisms"
(which is not otherwise defined by DOE) to mean insects, macromvertebrates

(crayfish, shellfish, etc.), fin ﬁsh or mammals.

Note: The radon effluent guidelines of DOE 5400.5 [pafagraph IV.6b]3 implement the
EPA regulations of 40 CFR 61, Subpart Q.* These guidelines are expressed in terms of
radon concentrations in air and radon flux at the surface of radon-producing wastes, not
in terms of dose to humans or other organisms. Therefore, no dose calculation methods
afe required by this Plan for radon and its decay products. However, measurements
required to demonstrate compliance with the flux and concentration guidelines are

described in Section 5.0 of this Plan.
Sections 8.2 and 8.3 describe the methods to be used in dose calculations to demonstrate
compliance with the above requirements. Section 8.4 sets out the quality assurance

requirements applicable to this activity.

82  Human Exposure Calculations

8.2.1 General Requirements and Methods

Section 5.2 presents a detailed discussion of the exposure pathways that are most
significant for the FEMP’s current mode of operation, and that therefore merit
consideration in the Environmental Surveillance Program (DOE/EH-0173T, Summary
8d). These are the same exposure pathways for which dose calculations governed by this

Plan must be performed, as discussed in the subsections below.
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8.0 DOSE CALCULATIONS (cont.)

Most dose calculations (including all those described in the following subsections) will
normally be based on measurements of radionuclide concentrations in environmental
media, rather than in effluent samples, for the following reasons (DOE/EH-0173T,

Summary 8a):

«  Calculations based on measured radionuclide concentrations in environmental
are less uncertain than tho n effluent measurements. Dose
calculations based on environmental monitoring avoid the use of the transport and
bioaccumulation models required by effluent-based calculations, reducing the

overall uncertainty in the results.

. The potential exists for unmonitored releases from the FEMP, and the impact of
all releases must be accounted for. Examples of potential unmonitored releases

are: all releases from open waste pits, stormwater runoff from some areas of the
Production Area, and any releases from unmonitored stacks in the Production
Area. In an effluent-based method, releases from such pathways must be -
estimated conservatively, adding to the uncertainty of the results and over-
estimating the impact. Experience with estimating -airborne releases at the FEMP
using standard methods® indicates that such methods lead to unrealistically high

* estimates of offsite air concentrations.

. Calculations based on environmental measurements directly account for all DOE

operations that impaét a given receptor. Although the nearest DOE facility to the
FEMP is over 50 km away in Miamisburg, OH, it is located on the same river

system. Using environmental monitoring results for dose calculations
conservatively accounts for all non-natural sources of environmental contaminants,

without the need for assumptions regarding the impacts of multiple facilities.
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8.0 DOSE CALCULATIONS (cont.)

Despite the lower concentrations in environmental media compared to effluent
samples. adequate dose sensitivity can be achieved. As described in Sections 5.0
and 6.0, environmental sampling frequencies, sample sizes, and analytical ﬁ;ethods
can be selected to obtain sufficient sensitivity to support the required dose

calculations.

Note 1: Notwithstanding the above, one type of atmospheric dose calculation, the annual
demonstration of compliance with EPA’s NESHAP standards, will normally be based on
estimates of effluent activities. An effluent-based calculation is required in this case for
demonstration of compliance with 40 CFR 61. EPA methods described in 40 CFR 61
Subpart H¥ permit simplified conservative calculations, and require the effluent-based
computer codes COMPLY and CAP-88. Since experience shows that releases from a
shut-down FEMP site comply with the regulations, even when CAP-88 is used for the
demonstration, environmental monitoring results need not be used. Further information
on dispersion and dose modeling for NESHAP compliance demonstration is presented in
Section 4.3.1.

Note 2: In all dose equivalent calculations specified in Sections 8.2.2 and 8.2.3, if the
chemical and physical form of the radionuclides is not determined, the dose assessment
shall be performed by assuming the solubility class which would yield the highest dose

equivalent.

822 DOE All-Pathways Guideline

The following equation (or the mathematical equivalent) shall be used for calculation of

dose equivalent to be compared to the DOE 100-mrem all-pathways guideline:
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8.0 DOSE CALCULATIONS (cont.)

H, = H +H_ + EH, + H + H, Equation 8-1
s

Hp = the total annual dose from all pathways (mrem/yr);

H,

the c_omniitted effective dose equivalent due to inhalation intakes in the

current year (mrem/yr), from Section 8.2.2.1;

the committed effective dose equivalent due to drinking water intakes in '

‘the current year (mrem/yr), from Section 8.2.2.2;

the committed effective dose equivalent due to consumption of foodstuff f

in the current year (mrem/yr), from Section 8.2.2.3;
the committed effective dose equivalent due to hypothetical ingestion of
contaminated sediment in the current year (mrem/yr), from Section 8.2.2.4;

and

the effective dose equivalent due to direct irradiation in the current year

(mrem/yr), from Section 8.2.2.5.

Although all the listed pathways shall be used for initial dose assessments, a given
pathway may be deleted from future assessments provided that it is determined and
documented that the pathway does not contribute significantly to the calculated dose. In
calculations for determining compliance with the 100-mrem all-pathways guideline, all
pathways shall be included that may contribute 10 mrem/yr or 10% of the actual dbse,

whichever is less.
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8.0 DOSE CALCULATIONS (cont.)

Each C;,,,- may be corrected for the background concentration of the same radionuclide
(as measured at control locations), provided that. the control locations have been
qualified and documented properly according to the provisions of Section 5.3; and the

corrected concentration for each radionuclide shall not be less than zero.
8.2.2.2 Drinking Water Ingestion Dose

Effective dose commitment due to drinking water ingestion shall be included. The

following equation (or the equivalent) shall be used:

H, = 0001U, Y (C,; hgs,) Equation 8-3
i

where:

- H, = the committed effective dose equivalent due to drinking water intakes in

the current year (mrem/yr);

the adult drinking water consumption rate, 730 L/yr (paragraph IIl.2a of

U, =
DOE 5400.5;

C,; = the annual average concentration of radionuclide i in groundwater from
the well at or beyond the site boundary that is used for drinking water, and
for which the results yield the highest dose commitment (pCi/L); and .

hg sq 5 = the adult 50-year effective dose equivalent commitment factor for

ingestion of radionuclide i (rem/ uCi), from DOE/EH-0071.%
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8.0 DOSE CALCULATIONS (cont.)

Each C,; may be corrected for the background concentration of the same radionuclide
(as measured in control wells), provided that. the control wells have been qualified and
documented properly according to the provisions of Section 5.3; and the corrected ™
concentration for each radionuclide shall not be less than zero. For the purposes of the
DOE all-pathways determination, all measured radionuclides (other than radon and its

decay products) shall be included.
8.2.2.3 Foodstuff Ingestion Dose
The committed effective dose equivalent due to ingestion of contaminated foodstuff shall

be included. The following equatioh (or the equi\}alent) shall be used for each

applicable foodstuff grown in the areas near FEMP:

H = 0001U, Y (C,; hgs) Equation 8-4
i

where:

H, = the committed effective dose equivalent due to consumption of foodstuff f

in the current year (mrém/yr);

U; = the adult consumption rate of foodstuff f(kg/yr or L/yr);

C;; = the annual average concentration of radionuclide i in foodstuff f; collected
at the indicator location for which the results yield the highest dose

commitment (pCi/kg or pCi/L); and
hg sq i = the adult S0-year effective dose equivalent commitment factor for -
ingestion of radionuclide i (rem/ uCi), from DOE/EH-0071.%
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8.0 DOSE CALCULATIONS (cont.)
Each C;; may be corrected for the background concentration of the same radionuclide
(as measured at control locations), provided that. the control locations have been
qualified'and documented properly according to the provisions of Section 5.3; and the
corrected concentration for each radionuclide in a given foodstuff shall not be less than

Z€ro.

All locally-produced foodstuffs for which environmental monitoring results indicate the
capability to cause a committed effective dose equivalent exceeding 2 mrem/yr (or 10%
of the foodstuff dose, whichever is less) shall be included in the calculation. This
determination shall be made by the Environmental Management Department Manager
or designee, and shall be documented. For the purposes of this determination, a |
foodstuff is locally-produced if it is harvested for human consumption within 5 miles of
the FEMP site boundary. '

At least the following foodstuff pathways shall be included in the DOE all-pathways
determination, provided that they meet the criteria for making a significant dose

contribution, and for being locally-produced:

. Milk, Uf = 310 L/yr, the default value for the maximum exposed adult in NRC
~ Regulatory Guide 1.109.%

Beef. U, = 110 kg/yr wet weight, the default value for the maximum exposed
adult in NRC Regulatory Guide 1.109.4

- Ein Fish. U, =21 kg/yr wet weight, the default value for the maximum exposed
adult in NRC Regulatory Guide 1.109.4 C;; shall be measured in only the edible

portions of Great Miami River fish.
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8.0 DOSE CALCULATIONS (cont.)
Leafy Vegetables (based on monitoring of cabbage or lettuce). U, = 64 kg/yr wet

weight, the default value for the maximum exposed adult in NRC Regulatory
Guide 1.109.*

Corn. Uy = 125 kg/yr wet weight, based on the default consumption rate for
fruits, vegetables, and grain by the maximum exposed adult, given that 24% of this

consumption is grain (0.24 x 520 = 125).%*

Other Vegetables (based on monitoring of green beans or tomatoes, etc.). Uf =

217 kg/yr wet weight, based on the default consumption rate for fruits, vegetables,
and grain by the maximum exposed adult, given that 54% of this consumption is
vegetables, of which 64 kg/yr is leafy vegetablés [(0.54 x 520) - 64 = 217].%

The consumption rates given above are all generic default values. Properly-referenced
generic values from other sources may also be used, such as those from (Miller 1984).
However, generic values from whatever source should not be used if local production of
a given foodstuff is insufficient to support the assumed consumption rate. If site-specific
values are determined and documented, they should be used in place of the default
values (DOE/EH-0173T, Summary 8c).

8.2.24 Sediment Ingestion Dose

As discussed in Section 5.2, some incidental ingestion of sediment by children playing in
surface waters and stream beds may be postulated. The inclusion of this pathway in the
dose determination would be conservative for two principal reasons. First, the pathway
is only postulated, nbt known to exist. In addition, this child-only-exposure would be
added to exposure from adult pathways.
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8.0 DOSE CALCULATIONS (cont.)

Nevertheless, to be prudent, committed effective dose equivalent due to sediment
ingestion shall be included in calculations for determining compliance with the DOE
100-mrem all-pathways guideline. The following equation (or the equivalent) shall be

used:

H = 0001U, Y (C,; hysy,) - Equation 8-5
| - ,

where:

H, = the committed effective dose equivalent due to hypothetical ingestion of

sediment in the current year (mrem/yr);

U, = the child sediment consumption rate, 0.073 kg/yr;?

C,; = the annual average concentration of radionuclide i in sediment from the
indicator sediment sampling location at or beyond the site boundary for
which the results yield the highest dose commitment (pCi/kg); and

" hg sq;; = the adult 50-year effective dose equivalent commitment factor for

ingestion of radionuclide i (rem/ uCi), from DOE/EH-0071.%

Each C;; may be corrected for the background concentration of the same
radionuclide (as measured at control locations), provided that. the control
locations have-been qualified and documented properly according to the .~
provisions of Section 5.3.1; and the corrected concentration for each radionuclide

shall not be less than zero.
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.' 8.0 DOSE CALCULATIONS (cont.)
82.2.5 Direct Radiation Dose

Direct radiation dose is measured using environmental TLD dosimeters, as described in
Section 5.0. These measurements account for external dose due to passing radioactive
plumes, and any sky shine due to radiation sources (such as the K-65 silos) within the
FEMP site bbundary. The sky shine contribution cannot be separated readily from the
plume dose (including that due to the radon daughter products that are not covered by

the guideline).

Therefbre, for the purpose of demonstrating compliance with the DOE 100-mrem
guideline for exposure by all pathways, the entire highest measured annual result from an
indicator TLD location at or beyond the site boundary that is in a line with the closest
‘ residence shall be added to the inhalation and ingestion doses calculated according to
subsections 8.2.2.1 -8.2.24. The contribution of background direct dose (as measured
by TLDs at control locations) may be subtracted from the indicator location dose to .
obtain the FEMP-related direct dose, provided that. the control locations have been
qualified and documented properly according to the provisions of Section 5.3.1; and the

computed FEMP-related direct radiation dose shall not be less than zero.

8.2.3 EPA 40 CFR 141 Drinking Water Limit

The following equation (or the equivalent) shall be used for determining compliance

with the drinking water organ dose limit (DOE/EH-0173T, Summary 8e):

H,; = 0001U, 3 (C, hgy) Equation86

Wl
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8.0 DOSE CALCULATIONS (cont.)
where:

H,.= the committed effective dose equivalent for organ j due to drinking water

wj
intakes in the current year (mrem/yr);

U, = the adult drinking water consumption rate, 730 L/yr (paragraph IIL.2a of
DOE 5400. 5%;

C,; = the annual average concentration of radionuclide i in groundwater from
the well at or beyond the site boundary that is used for drinking water, and
for which the results yield the highest dose commitment (pCi/L); and

h; 54 = the adult 50-year dose equivalent commitment factor for organ j, due
to ingestion of radionuclide i (rem/ uCi), from DOE/EH-0071.% The dose
commitment shall be calculated separately for each of the organs for which
the reference provides dose equivalent commitment factors (including the

. effective dose equivalent commitment), and compared separately to the 4-

mrem limit.

Each C,,; may be corrected for the background concentration of the same radionuclide

(as measured in control wells), provided that. the control wells have been qualified and

documented properly according to the provisions of Section 5.3.1; and the corrected

- concentration for each radionuclide shall not be less than zero. For the purposes of the
40 CFR 141> EPA drinking water determination, only man;made beta/gamma-emitting
radionuclides shall be included; U-238, U-235, Th-232, and all their daughter products
are specifically excluded.
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. 8.0 DOSE CALCULATIONS (cont.)
- 83  Dose to Native Aquatic Animal Organisms
The dose calculation for native aquatic animal organisms shall be based on
environmental monitoring results, considering only dose due to radioactivity intake by
the animal organisms. Either one of the following two methods shall be used:

8.3.1 Normal Method

Use the measured water concentrations to estimate the dose to invertebrates:
D = 274 x 10" Y (W, F) Equation 8-7
- .

where:
D = the dose to an invertebrate organiém (rad/day);

W. = the measured concentration of radionuclide i in the water in which the

invertebrate is assumed to live (pCi/L); and

F. = the dose conversion factor for radionuclide i'in freshwater invertebrates,

from Table 4-13A of ORNL-4992% (mrad/yr per pCi/mL).

‘Note: According to the dose factors listed in ORNL-4992,% invertebrates receive the
highest dose from a given concentration of radionuclides in water. Thus if invertebrates

are within the 1 rad/day DOE guideline, other animals will also be within the guideline.
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8.0 DOSE CALCULATIONS (cont.)
8.3.2 Alternative Method
The method presented in the subsection 8.3.1 tends to overestimate the dose to the
organism because the F;factors are based on: conservative generic bioaccumulation '
factors; and radiation energy absorption in an organism 30 c¢m in radius. If necessary, a
less conservative estimate for the dose to an animal organism can be obtained by using

the measured activity concentration in the animal, rather than the concentration in the

water in which the animal lives:
D = 512x10° m Y (4E) Equation 8-8
. - . i
‘ where:
D = the dose to the animal organism (rad/day);

m = the total body mass of the organism (kg);

A; = the measured average concentration of radionuclide 7 in the whole animal

organism (pCi/kg); and -

E; = the specific effective energy for radionuclide i in a tissue mass the size of

the body of the organism (MeV/g per disintegration);

~  The techniques of ICRP Publications 25! or 30°2 may be applied to the calculation of E;

for aquatic animal organisms.
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8.0 DOSE CALCULATIONS (cont.)
8.4  Air Pathway Dose

The air pathway includes contaminants reaching people directly as emissions and
indirectly through foodstuff contaminated by airborne emissions and irrigation.

Estimating air pathway dose is necessary for demonstrating NESHAP compliance.

Again, it should be noted that radon is excluded from the air pathway dose because the
DOE is assessing the Derived Concentration Guides for radon. Additionally, the
NESHAP requirements of the Clean Air Act specifically excludes radon when

considering air pathway emissions.

In order to estimate Air pathway dose, the FEMP shall use the CAP-88 set of computer
codes. The use of a modelling code, such as CAP-88, is required by the NESHAP.
Although many of the data used by the code are obtained through measurement and
sampling, some data are not readily available and must be estimated. This is explained

in more detail in Section 3.0 of this Plan.

- Air pathway dose estimates also shall be obtained by adding the committed effective
dose equivalent due to inhalation intakes in the current year (Section 8.2.2.1), the
committed effective dose equivalent due to consumption of foodstuff and meat

contaminated by airborne emissions in the curréent year (Section 8.2.2.3) and, the

committed dose equivalent due to contamination of foodstuffs due to irrigation. The
dose due to fin fish, as specified in Section 8.2.2.3 is excluded for the air pathway dose.

There is no easy way to determine the dose estimates due to irrigation since, foodstuffs

~~are included in both the air pathway dose and the liquid pathway dose. Rationale will - -— -

be developed to explain how dose due to irrigation of foodstuffs will be apportioned to

the air and liquid pathways.
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8.0 DOSE CALCULATIONS (cont.)

An evaluation and documentation of the use of irrigation in the FEMP area will provide
a basis for apportioning doses to the air and liquid pathways. The rationale will be
incorporated in this Plan. The required actions will be incorporated in the implementing
procedure to estimate pathway dose. This procedure must be written by November 6,
1992 per Attachment A, Ref. (item) # 8a of this Plan.

Furthermore, the air pathway dose estimates obtained shall be compared against the air
pathway dose estimates obtained using CAP-88 to support demonstration of NESHAP.
compliance. The procedure to estimate pathway dose will also direct the appropriate
response with respect to the differences among the respective doses obtained by the

different methods.
8.5 Liquid Pathway Dose

Radionuclide concentrations in offsite private drinking water wells, sediment, foodstuffs
contaminated by irrigation, and fish from the Great Miami River are used to estimate

the liquid pathway dose.

Liquid pathway dose estimates shall be obtained by adding the committed effective dose
equivalent due to drinking water intakes in the current year (Section 8.2.2.2), the

committed effective dose equivalent due to consumption of fish fin in the current year

(Section 8.2.2.3), the committed effective dose due to hypothetical ingestion of
contaminated sediment in the current year (Section 8,2.2.4) and the committed effective
dose equivalent due to foodstuffs contaminated due to irrigation. Refer to Section 8.4,
Air Pathway Dose, for the discussion of how dose due to irrigation of foodstuffs will be -

addressed.

000<46
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8.0 DOSE CALCULATIONS (cont.)
8.6  Quality Assurance

As it is applicable to the radiological dose calculations governed by this Plan, the full 10-
criterion Quality Assurance Program Description (QAPD) and 16-criteron (Draft)
Sitewide CERCLA Quality Assurance Project Plan (SCQ) described in Section 10.0 of
this Plan shall be followed (DOE/EH-0173T, Summary 8f). After the effective date of
this Plan, specific quality-related measures applied to radiological dose calculations shall

include the following:

«  Organization. The Environmental Management Department Manager shall
designate the onsite organization(s) with primary responsibility for performing
dose calculations which are based on radionuclide concentrations in
environmental media, and for verifying their correctness. The Environmental
Compliance and Quality Assurance Manager is responsible for dispersion and
dose modeling to demonstrate NESHAP compliance as stated in Section 4.2.1 of
the Plan.

«  Instructions, Procedures, and Drawings. Preparation of data, performance of
calculations, documentation and verification of results, and retention of records

~ shall be in accordance with written and approved procedures.

+  Document Control. Dose calculation procedures, and related computer programs
and data files, shall be controlled in accordance with the FEMP procedures to

ensure that only current versions are in use..

8-19
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8.0 DOSE CALCULATIONS (cont.)

Inspections. Each manual dose calculation shall be verified by a qualified
member.of the FEMP staff other than the one who performed the calculation.
Input data and results of computer calculations shall also be verified by a
qualified member of the FEMP staff.

Quality Assurance Records. At least the following shall be maintained as
permanent site records, as they pertain to radiological dose calculations governed
by this Plan: procedures for performance and verification of dose calculations;
records of the calculations; documentation of the basis and appropriateness of
parameters used in the calculations; plans for audits of dose calculation practices,
and records of the performance of those audits (DOE/EH-0173T, Summary 8b,é).
Specifically, the records supporting calculations used in each compliance ‘
demonstration report or Annual Environmental Report should be retained in a
separate file keyed to the report they support; they shall include identification of
the equations, models, or computer programs used, and documentation of the

input data and assumed parameters used.

Audits. The Environmental Management Department Manager shall ensure that
periodic audits of radiological dose calculation practices are performed and
documented. The purpose of these audits is to verify that the calculations are

executed and documented in accordance with Site procedures and the provisions

of this Plan.
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8.0 DOSE CALCULATIONS (cont.)

Sitewide CERCLA Quality Assurance Project Plan (SCQ) requirements shall be followed
_ as they apply to the Environmental Monitoring Program at the FEMP. Section 10.0 of
this Plan, "Quality Assurance," requires that SCQ requirements be followed. It discusses
and references additional SCQ requirements that apply to data management activities in
general: Section 2.0, "Project Description;” Section 3.0, "Project Organization;" Section
4.0, -"'V/Quality Assurance Objectives;" Section 11.0, "Data Reduction, Validation, and
Reporting;" Section 12.0, "Performance Assessment and System Audits;" Section 14.0,
"Specific Routine Procedures to Assess Data Precision, Accuracy, and Completeness;"
Section 15.0, "Corrective Actions;" and Section 16.0, "Quality Assurance Reports to
Management." These applicable elements of these requirements must be followed and

incorporated at the implementing level.
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9.0 RECORDS AND REPORTS

Records and reports from environmental surveillance and effluent monitoring shall be
generated, documented, and maintained to ensure the FEMP supports the DOE’s overall

compliance strategy. The objectives of DOE’s reporting requirements are to:

Alert DOE management to occurrences for the purpose of investigation and

evaluation of causes, and to identify appropriate measures to prevent recurrences;
Obtain early, complete, and factual information on occurrences as a basis for
reports to the Secretary of Energy, Congress, other Federal agencies, and the
public, as appropriate;

«  Identify trends in areas of concern for DOE and contractor operations;

«  Provide a basis for the improvement of codes, guides, and standards used in the

DOE and contractor operations;
Monitor, evaluate, and report onsite discharges, liquid and airborne effluents, and
environmental conditions in the vicinity of DOE sites, in order to assess the levels

of radioactive pollutants and their impact on the public and the environment; and

Comply with the regulations of .other bodies (é.g., CERCLA and NESHAP

~ reporting requirements).
Section 11.0, "Data Reduction, Validation, and Repdrting," of the SCQ sets
forth procedures that shall be used by FEMP personnel, the FEMP
laboratory, and subcontractor laboratories for data reduction, validation, -
and reporting as applicable for each Analytical Support Level (ASL).
(Section 2.0 of the SCQ). Also a Data Validation Plan that must be
followed is described in Appendix D of the SCQ.
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9.0 RECORDS AND REPORTS (cont.)
9.1 Record's

Proper record keeping is essential to the FEMP’s efforts toward complying with
environmental surveillance and monitoring requirements of DOE orders and appropriate

regulations.

Environmental surveillance and effluent monitoring records shall be maintained in
accordance with DOE 1324.2A. Requirements in DOE 5400.1" for maintenance and
retention of auditable records relating to the environmental surveillance and effluent
monitoring programs shall be followed. These records shall include, but are not limited
to, records of calculations, computer programs, procedures, and raw data. Procedures |
shall exist that direct the administration of both hard copy records and electronic

records. The record administration procedures shall consider at least the following:

. Preparation of hard copy records to ensure accuracy, legibility, completeness, and

authenticity,
. Receipt and indexing of records to facilitate retrieval and prevent loss of records,

- Control and handling practices to prevent record loss,

. Protection of records against damage or loss by keeping duplicate records in
separate locations or by storing records in fireproof safes or cabinets, maintaining

a controlled climate, and controlling access to records, and

. Routine auditing of records to ensure compliance with the applicable site

procedures.
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9.0 RECORDS AND REPORTS (cont.)

Records pursuant to RCRA including mixed waste shall be prepared and maintained in
accordance with the requirements of 40 CFR Part 264.73% or 40 CFR Part 265.73%
(DOE/EH-0173T, Summary 9¢). " All record retention and maintenance shall be in

accordance with written and approved procedures.
9.2  Reporting

Timely notification of occurrences involving the FEMP shall be made to the responsible
authorities. DOE 5400.1,' DOE 5400.5,® and DOE 5484.1% contain the reporting
requirements applicable to FEMP’s environmental monitoring programs. Additional
reporting requirements from the EPA and OMB shall also be met. Reports relevant td
the environmental monitoring program are listed in Table 9-1 (DOE/EH-0173T,
Summary 9a,b). |

9.3  Quality Assurance

The quality assurance program provisions of Section 10.0 shall be followed (DOE/EH-
0173T, Summary 9d). Section 11.0, "Data Reduction, Validation, and Reporting," of the
SCQ sets forth procedures that shall be used by FEMP personnel, the FEMP laboratory,
and subcontractor laboratories for data reduction, validation, and reporting as applicable’
for each Analytical Support Level (ASL) (Section 2.0 of the SCQ). Also a Data .

Validation Plan that must be followed is described in Appendix D of the SCQ.
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10.0 QUALITY ASSURANCE

10.1 Introduction N

Quality Assurance (QA) activities associated with the EMP includes the applicable
features of the 18 elements of NQA-17 (DOE/EH-0173T, Summary 10a,e). At the
FEMP the Prime Contrador’s Quality Assurance Program Description (QAPD), RM-
0012, is based on the appropriate criteria specified in DOE Order 5700.6C, "Quality
Assurance,” ANSI/ASME NQA-1, "Quality Assurance Program Requirements for
Nuclear Facilities,” ANSI/ASQC-E4 (draft), "Quality Assurance Program Requirements
for Environmental Programs,” which was written to meet the guidance contained in

- QAMS-005/80 by the U.S. EPA, DOE Orders 4700.1, 5400.1, and other DOE Orders
specifying quality assurance (QA) related requirements. The QAPD uses DOE Order
5700.6C for the basic requirements and uses the other requirements to enhance the QA

Program and tailor it to meet the needs of the site.

The QAPD, however, does provide for the use of special QA Program Plans for
programs or projects when additional control or special emphasis is needed. This applies
to the FEMP CERCLA program. Even though the requirements of QAMS-005/80 and
DOE Order 5400.1 apply to environmental monitoring and measurement efforts
mandated by EPA, the EPA requires that these efforts be covered under a centrally
managed Quality Assurance (QA) program. Also, the Federal Facilities Compliance
Agreement requires that an approved Quality Assurance Project Plan (QAPjP) be

~ established in accordance with EPA requirements and QA Plans to address data
generation activities. As a result, the (draft) Sitewide CERCLA Quality Assurance
Project Plan (SCQ), FD-1000, is being developed to cover the EPA QAMS requirements
for environmental sampling and analysis to support ultimate remediation of the site. All

sampling and analysis activities at the FEMP-fall under the SCQ.

10-1 000<37
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10.0 QUALITY ASSURANCE (cont.)

The SCQ describes the procedures used to determine the precision, accuracy,
representativeness, comparability, and completeness of environmental measurements.

Therefore, the SCQ also applies to all sampling and analysis activities under the EMP.

According to the QAPD, "Project specific pl in_this he EMP) should take in to
account organization wi ndards li in the QAPD and the SCQ and no

recreat hing that has already been established.”" Accordin the SCQ, " tails.

~ Iequired for PSPs (in this case the PSP is the EMP) may be incorporated from the SCO °
by reference." The following Sections refergncg‘xhg applicable QAPD and SCO

. requirements that all routine effluent monitoring and environmental surveillance .
activities at the FEMP shall follow. Specific quality-related activities of the EM Plan
shall be included in implementing procedures found in the Environmental Monitoring

Section Procedures Manual or other Section, Department or Site Procedures Manuals.

10.2 Mandatory Quality Assurance Requirements

This Section will address the QAPD requirements and SCQ requirements that apply to
the Environmental Monitoring Program. Similarities and differences will be pointed out.
All of these requirements, as applicable, must be followed. Applicable' implementing

procédures are referenced in each QA document and shall referenced in EMP

implementing procedures as applicable.

The QAPD is organized into three functional categories: Management,
Performance, and Assessment. Within these functional categories are a total of
10 QA criteria that EM-1 believes provides the foundation of a compreheﬁsivé
quality assurance program. Each criterion, as described in-the QAPD, also
identifies responsibilities and outlines the procedural approach that will be

followed for implementation.
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10.0 QUALITY ASSURANCE (cont.)

These functional categories, associated responsibilities and implementing

procedures shall be followed for all activities under the EMP.

Section 1.0 through 4.0, of the QAPD address the Functional Category A:
Management. This functional category contains the following program elements
or criteria: Program, Personnel Training and Qualification, Quality Improvement,
and Documents and Records. These criteria define the framework for

management systems supporting the QA Program.

Sections 5.0 through 8.0 of the QAPD address Functional Category B: )
Performance. This functional category contains the following program elements
or criteria: Work Processes, Design, Procurement, and Inspection and Acceptance
Testing. This category provides the controlling activities associated with

establishing and maintaining the technical requirements for work done at the
FEMP.

Sections 9.0 through 10.0 of the QAPD address Functional Category C:
Assessment. This functional category contains the follbwing program elements or
criteria: Management Assessment and Independent Assessment. This category

A provides for the assessment of the QA Program to determine its effectiveness and

to promote quality improvement.

The SCQ, on the other hand, is a cross between a quality assurance program plan
and a quality assurance project plan that is required by EPA for remediation
activities. The SCQ provides overall site-wide quality a;surance planning and
sampling and analysis activities planned or ongoing at the FEMP. These activities

include non-CERCLA environmental monitoring.
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Requirements for planning, implementation of plans, and assessment of activities
are included so that it may be used like a QA program plan as defined by EPA.
The SCQ also fulfills the requirements of a QA project plan as defined by EPA

except for the parts that refer to specific samples.

In the SCQ, plapning requirements are identified in Sections 2.0, 3.0, 4.0;
Appendices C, E, and F; and to a lesser degree, Sections 5.0, 6.0, and 7.0.
Implementation requirements are set forth in Sections 5.0, 6.0, 7.0, 8.0, 9.0, 10.0,
and 13.0 and Appendices i, J, and K. Assessment requirements are defined in

Section 4.0 and Appendix E.
103 Elements of the QA Plans
The following subsections discuss the applicability of each of the ten QAPD criterion and
16 groups of SCQ requirements to the effluent monitoring and environmental

surveillance activities at the FEMP. The QAPD criterion will be discussed first, followed

by the requirements of the SCQ.
1031 . Program

This QAPD criterion, found in Section 1.0 of the QAPD, describes the Prime Contractor

requirements to develop, implement, and maintain a documented Quality Assurance
(QA) Program. It describes the organizational structure, functional responsibilities, level
of authority, and interfaces for Prime Contractor departments in managing, performing,-

and assessing the adequacy of work.

10-4 000280



7098
PL-1002

Effective Date: 11-06-92
Revision No. 0
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The SCQ, overall, is designed to ensure that the environmental programs and supporting
activities a the FEMP are of adequate quality to fulfill project-specific, or in the case of
the EMP - program specific, DQOs. In the SCQ, Section 4.0, "Quality Assurance
Objectives” best fits this QAPD criterion, however Sections 2.0, "Project Description;"
Section 3.0, "Project Organization and Responsibilities;" Section 16.0 " Quality Assurance
Reports to Management;" Appendix C, "Data Quality Objectives;" Appendix E,
"Analytical Laboratory Performance Requireménts;" and Appendix F, "Data Management
Plan" and to lesser degree Section 5.0, "Field Activities;'l' Section 6.0, "Sampling

Requirements;" and Section 7.0, "Sample Custody" apply also to this QAPD criterion.
10.3.2 Personnel Training and Qualification

This QAPD criterion, found in Section 2.0 of the QAPD, describes the Prime
Contractor’s requirements for personnel to be trained and qualified to ensure they are
capable of performing their assigned work. Personnel shall be provided continuing

training to ensure job proficiency is maintained.

The only comparable element in the SCQ that must be followed for all activities under
the EMP is Section 4.0, "Quality Assurance Objectives." Section 4.0 specifies training

requirements with respect to sampling and analysis activities at the FEMP.

10.3.3 Quality Improvement

This QAPD criterion, found in Section 3.0 of the QAPD, describes the requirements and
responsibilities for establishing and implemgnting processes to detect and prevent quality
problems and to promote quality improvement. It also describes the requirements and
responsibilities for initiating appropriate corrective action subsequent to identification of
conditions adverse to quality.
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There are not any Sections in the SCQ that are exactly comparable. However, with
respect to sampling and analysis activities, elements of Section 3.0, "Project
Management," Section 10, "Internal Quality Control Checks and Frequency,” and Section
14, "Specific Routine Procedures to Access Data Precision, Accuracy, and Completeness”
does apply to this QAPD criterion.

General procedures used for n(;ncompliance control are included in procedure FMPC-

0706.
10.3.4 Documents and Records

This QAPD criterion, found in Section 4.0 of the QAPD, describes the requirements and
responsibilities for establishing and implementing a system for the control of documents
and handling, collection, storage, and control of quality assurance and environmental

records generated by the FEMP.

Comparable Sectjons of the SCQ are as follows: Section 4.0, "Quality Assurance
Objectives" and Section 11.0, "Data Reduction, Validation, and Reporting" with respect

to sampling and analysis.
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10.0 QUALITY ASSURANCE (cont.)
Procedure preparation, review, approval, control, and revision shallr be accomplished in
accordance with the requirements of the EMP, RM-0012 (QAPD) and FD-1000 (SCQ)
and with procedures DP-0103 and FMPC-512. Records management procedures
controlling the management of all records are contained in procedure FMPC-609.
Procedures specific to the routine environmental surveillance activities are contained in
the Environmental Monitoring Section Procedures Manual. Additional, (Draft) SSOP-
0076, "Annual Review of the Fernald Site Environmental Monitoring Program,” is a
procedure that controls changes to the Environmental Monitoring Program and the EMP
document. It addresses review of site specific and generic factors affecting the Program,
mandatory historical archival of such factors, actions required to change the Program, the

associated approval process, and the annual EMP review process.
10.3.5 Work Performance

This QAPD criterion, found in Section 5.0 of the QAPD, describes the. requirements and
responsibilities for the control of processes affecting work performance. The purpose of
work process control is to ensure that the standard processes and special processes are
accomplished under controlled conditions. These standard processes and special
processes include but are not limited to: waste handling, packaging, certification and
shipping, environmental data operations, welding, heat treating, core drilling, or

nondestructive testing.

Comparable elements of SCQ Sections are as follows: Section 4.0, "Quality Assurance
Objectives," Section 6.0, "Sampling Requirements;" Section 7.0, "Sample Custody;"

Section 9.0, "Analytical ‘Procedures;" Section 10.0, "Internal Quality Control Checks and - -
Frequency;" and Section 11.0, "Data Reduction, Validation, and Reporting" with respect

to sampling and analysis.
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10.3.6 Design

This QAPD criterion, found in Section 6.0 in the QAPD, describes the requirements and
responsibilities for the implementation of a formal design control process. It is the
Prime Contractor’s policy to design items and processes using sound
engineering/scientific principles and appropriate standards. These requirements apply to
all organizations that perform design or are respoﬁsible for design performed by

contractors or subcontractors.

Comparable elements of SCQ Sections can be found in the planning sections as

described in Section 10.3.1 (the this Plan) above.

Specific requirements for design control related to the Environmental Monitoring Plan
shall be included in the Environmental'.Monitoring Section Procedures Manual or other
Section, Department or Site procedures manual and shall be in accordance with the
EMP, the QAPD, the SCQ and with procedures FMPC-0512, FMPC-0705, and FMPC-
~0712.

1037  Procurement

This QAPD criterion, found in Section 7.0 of the QAPD, describes the requirements and

_ responsibilities for the preparation, review and control of procurement documents. It
also specifies the requirements and responsibilities for the control of purchased material,

equipment, and services.

The only comparable element of SCQ that addresses sampling and analysis is as Section

3.0, "Project Organization and Responsibilities.”
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The procurement of items and services for the Environmental Monitoring Program shall
be in accordance with the EMP, the QAPD, and the SCQ and with procedures FMPC-
0315, FMPC-0317, and FMPC-0302. Procedures for control of purchased items and
services shall be contained in FMPC-0315 and the Purchasing Policies and Procedures
Manual.

10.3.8 Inspection and Acceptance Testing

This QAPD criterion, found in Section 8.0 of the QAPD, describes the requirements and
responsibilities for perfdrming inspections and acceptance testing. It is the Prime |
Contractor’s policy to perform inspection and acceptance testing of specified items and
processes using established acceptance and performance criteria, and to require

calibration and maintenance of equipment used for inspections and tests.

Comparable elements of SCQ Sections are as follows: Section 8.0, "Calibration
Procedures and Frequency" and Section 13.0, "Preventive Maintenance."

Periodic calibration of measuring and test devices shall be performed in accordance with
procedure FMPC-0718. Operational calibration and standardization of environmental
surveillance equipment (performed as part of instrument usage), when required, shall be

performed in accordance with individual procedures contained in the Environmental

Monitoring Section Procedures Manual or other Section, Department, or Site procedures
manuals. All equipment used shall be of proper type, range, accuracy, and precision to
provide data compatible with the specific testing requirements. All standards used in
calibration will be traceable to the National Institute of Standards and Technology"
(NIST) or other standards recognized by the DOE, (DOE/EH-0173T, Summary 10f).
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10.0 QUALITY ASSURANCE (cont.)
10.3.9 Management Assessment

This QAPD criterion, found in Section 9.0 of the QAPD, describes the requirements and
responsibilities for regularly assessing and documenting the adequacy and effectiveness of
the QA Program in providing the framework to accomplish the FEMP’s mission and
objectives. Management at all levels shall periodically assess the integrated QA Program
and its performance, and to identify and correct problems that hinder the organization

from achieving it quality objectives.

Comparable elements of SCQ Sections are as follows: Section 12.0, "Performance and |
System Audits;" Section 15.0, "Corrective Actions;" and Section 16.0, "Quality Assurance

Reports to Management."

10.3.10 Independent Assessment

This QAPD criterion, found in Section 10.0 of the QAPD, describes the requirements
“and responsibilities for the implementation of an independent assessment program. The
Prime Contractor’s independent assessment program evaluates the adequacy and

effectiveness of activities for compliance requirements.

Comparable elements of SCQ Sections are as follows: Section 12.0, "Performance and

System Audits," Section 15.0, "Corrective Actions,” and Section 16.0, "Quality Assurance

Reports to Management."

-
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10.0 QUALITY ASSURANCE (cont.)
10.3.11 Major Differences Between the QA Plans to be Emphasized

The SCQ addresses sampling and analysis activities. Although the following SCQ
requ1rements are not specifically discussed in the QAPD, they §hgll be followed as they

apply to the routme DQE Environmental Monitoring Program.

As described in Section 3.3 in the SCQ, EPA guidance has been used to develop
a process for defining DQOs for projects at the FEMP. Description of this process
and a reference table for ongoing projects at the FEMP are provided in Appendix
C. Support documentation for DQOs becomes part of the project files. For the
EMP, supporting documentation shall become part of Department or Section |

files.

As described in Section 3.4 of the SCQ, Analytical Laboratory Responsibilities,
Analytical laboratories providing services for the FEMP are responsible for
compliance with their specific contract, Appendix E, and Attachment I of the
SCQ. Laboratory performance will be evaluated on an ongoing basis through the
use of Audits (Section 12.0 of the SCQ) and performance evaluation samples
(Appendix E of the SCQ).

As described in Section 3.5, "Field Responsibilities,” of the SCQ field

responsibilities for contractors and subcontractors and individual field teams and
their organizational structure shall be explicitly defined in the applicable
implementing procedures. For the Environmental Monitoring Program these
‘requirements shall be incorporated in EMP implementing procedures or in -
specific sampling activity files of organization responsible for performing the

sampling.

10-11 000267



- 7093

PL-1002
Effective Date: 11-06-92
Revision No. 0

= 10.0 QUALITY ASSURANCE (cont.)

Project management requirements, field personnel qualifications, sample handling
specifications, and data management and interpretation requirements shall be
‘included. Responsibilities for PSP impiementation are described in Figure 3-4
(Appendix A of the SCQ).

Section 4.0, "Data Quality Objectives", of the SCQ addresses specific objectives for
the level of the quality control effort; accuracy, precision, and sensitivity of

analytical data; and data completeness, representativeness, and comparability.

The EMP directs the use of the data quality objective (DQO) process and
- implementing procedures that ensure precision, accuracy, completeness, and
- representativeness of the data and documentation thereof to ensure the

generation of quality data. .

The DQO EPA guidance provides information on the review of site data and the
determination of data quality needs for sampling. Use of this guidance will help
ensure that all environmental data collected in support of RI/FS activities are of

known and documented quality®.

~ All data are subject to some error. Different types of error may be introduced at

different stages of data collection. For example, the error or uncertainty involved

in sampling should generally determine the variability that can be tolerated in the

analysis, when the analytical methodology is not the limiting factor.
- Some types of error can be controlled, whereas others cannot be controlled but

can be recognized and described. Some types.of errors can be controlled whereas

others can be only described qualitatively.
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The magnitude of the error associated with a particular data set is called data
quality. As the amount of the error associated with the data set increases, the
quality of the data decreases. Collecting data with small levels of error may not
always be possible or necessary; data of the very best quality are not always

- needed. Depending on the particular decisions that will-be made with the data
and the way in which the data will be used to support-those decisions, specified
levels of error may be tolerable or cost- effectlve However, the quality of data

must always be known. Data must always have error bars.

- The quality of a data set is represented in terms of five characteristics: precision,
accuracy, representativeness, completeness, and comparability. For a particular "
data set, data quality may be expressed in quantitative terms for some of the
characteristics and in qualitative terms for others. The relative significance of the
five characteristics may differ for different types of data and for different uses of
data.

Data quality objectives (DQOs) are statements that provide the critical definitions
of confidence required in drawing conclusions from the entire program or project
data. DQOs are qualitative and quantitative statements developed by data users
to specify the quality of data needed form a particular data collection activity.

The data objectives determine the degree of total variability (uncertainty or error)

that can be tolerated in the data® These limits of variability must be
incorporated into the sampling and analysis plan and achieved with detailed
sampling and analysis protocols. DQOs differ from measurement quality
objectives (such as precision and accuracy) in that they are limits for the overall
uncertainty of results, while the later are only limits for the uncertainty of specific

measurements.”
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Furthermore, DQOs should specify descriptions of actions that are to be taken if-
an answer does not meet the DQO and they reflect general decisions that must be
taken. For example, what action is going to be taken if QC samples are found to
contain significant amounts of contamination? A possible answer may include
tracking down the problem and resampling. DQOs also contain quantitative

terms such as standard deviation, percent recovery, and concentration. For
example, if the desired limit of detection or a reliable detection level cannot be
met, what actions will be taken? A possible answer may be accept the composite
several samples to obtain a larger one. Often desired data quality objectives must
be balanced against the cost of a sampling and analysis project, and more realist‘ic‘
objectives must be adopted with concurrence of the data users. Case studies of

previous efforts can be important in developing realistic data quality objectives®.

The development of DQOs is a complicated and iterative process. It involves the
decision makers and technical staff who are responsible for defining how they

intend to use the data and determining the quality needed to support the use.

The site has introduced the concepts and applications of the DQO process in
August 1992. To write a DQO, the process is comprised of two components. The
~ first and most critical component is the seven step "logic flow" process. The DQO

logic flow is the primary tool that project managers and their planning team will

use to identify, very specifically, all the elements involved with their respective

sampling and analysis projects. The seven criteria to be addressed include:

o A Statement of the Problem to be Resolved -
* Identifying the Decision(s) to be Made
* Identifying the Inputs of those Decision(s)

* °  Defining th Boundaries of the Problem
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* Developing a Decision Rule
* Specifying Limits of Uncertainty
'* . Optimizing a Design for Obtaining Data

The second step of the DQO proceSs is the DQO Summary Sheet. It is
completed after the logic flow has been written and will further specify

requirements of the sampling and analysis project(s).

Once the DQO has been written, the project manager shall send a copy of .t.he
completed package to the Project Planning subgroup of SAM. The PP subgroup
will distribute the submitted DQO package to the OU managers and other

applicable managers for review.

These reviewers will have the opportunity to review the DQO package in order to
determine if it impacts their sampling efforts. If the DQO package would impact
their projects, then they would allow for additional input to the DQO. All |
comments would be returned to the project manager via the PP subgroup for
comment resolution. Once the resolution is complete, then the DQO will be
approved and entered into the PP subgroup controlled files®.

* All EMP Data Quality Objectives (DQOs) are established per the SCQ.
Guidelines for the development of FEMP DQOs are presented in Appendix C of

~ the SCQ. Per the SCQ, all DQOs will be af)proved and controlled by the
Sampling and Analysis Management (SAM) coordinator and kept in a centrally
located document, separate from the SCQ%. Therefore, DQOs shall be

" referenced only in the EMP. A reference table can be found in Attachment B:
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Requirements and justification for collection of field QA samples per sampling
round shall be documented in DQQOs. DQO shall be referenced in the EMP
(Attachment B). '

Also, Section 4.0 of the SCQ, addresses the type and frequency of Analytical
Quality Control Samples: Laboratory Control Samples (LCS), method blanks,
matrix spike, matrix duplicate/replicate or matrix spike duplicates, surrogate
spikes, blind or double blind QC samples, and intercomparison study samples.
These types of QC samples shall be analyzed for analytical methods in
Attachment I of the SCQ. Types of QC samples are based on ASLs. They are
discussed in Section 9.0 of the SCQ and in Attachment I. Internal QC checks are
specified in Section 10.0 of the SCQ. Analytical QC samples appropriate for ASL
E and user-defined ASL B shall be described in DQOs. '

Section 6.0 of the SCQ, "Sampling Requirements," set forth thé minimum
requirements for sampling activities described in Section 6.0 and in Appendix K of
the SCQ:

Sample Collection Forms : (subsection 6.1)
- Collection of Aqueous Samples ~ (subsection 6.2)

Solid Matrix Environmental Samples | (subsection 6.3)

Gaseous Matrix Samples (subsection 6.4)
Biological Sampling (subsection 6.5) ~
Miscellaneous Samples (subsection 6.6)

- Field storage and shipment of samples (subsection 6.7) - -

Decontaminations (subsection 6.8)

10-16 . 000R7R



- 7098

) PL-1002
Effective Date: 11-06-92
Revision No. 0

10.0 QUALITY ASSURANCE (cont.)

- Section 7.0, "Sample Custody," of the SCQ sets additional forth sample custody
and documentation requirements for the FEMP. Sample. custody procedures and
documentation are conducted in accordance with the guidelines in the EPA
Region V Modél Superfund Quality Assurance Project Plan, which are derived "
from EPA sample custody protocols described in "NEIC Policies and Procedures”,
EPA-330/9-78-001-R (revised May 1986). Custody requirements are addressed in
three parts: 1) sample custody and handling in the field, 2) custody during
laboratory receipt and analysis, and 3) evidence files. Chain-of-custody forms

must be used.

Section 8.0, "Calibration Procedures and Frequency", of the SCQ sets forth
additional reqhirements. - Specifically, equipment shall be of the type, range,
accuracy, and precision necessary to provide data compatiblé with the Analytical -
Support Level (ASL) (Section 2.0 of the SCQ) as specified in applicable Data
Quality Objectives (DQO) (Appendix C of the SCQ). Manufacturer’s instructions
and-specifications, as well as accepted procedures from the American Society for |
Testing and Materials, the EPA, the National Institute of Standards and
Technology may be used. Variance from procedures shall be justified and

documented in Section or Department files.

Section 9.0, "Analytical Procedures”, of the SCQ sets forth additional

requirements. Attachment I, "FEMP Laboratory Analytical Methods Manual”
establishes project requirements that laboratories performing analyses and

generating data under the SCQ shall meet.
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Section 10.0, "Internal Quality Control Checks and Frequency", of the SCQ sets
forth additional requireme'nts. Internal Quality Control (QC) checks are
performed to verify the quality of measurements of field and laboratory
investigations and associated tasks. Required frequencies for internal QC checks
are specified in Table 2-2 (Appendix A of the SCQ).

Section 11.0, "Data Reduction, Validation, and Reporting,” of the SCQ sets
forth procedures that shall be used by FEMP personnel, the FEMP
laboratory, and subcontractor laboratories for data reduction, validation,
and reporting as applicable for each Analytical Support Level (ASL)
(Section 2.0 of the SCQ). Also a Data Validation Plan that must be
followed is described in Appendix D of the SCQ.

Section 12.0, "Performance Assessment and System Aﬁdit", of the SCQ sets forth
additional self assessment and independent assessment or work processes and
operations requirements. Audit results of activities-covered by the SCQ are
available to the EPA upon request to DOE/FN. EPA may conduct external
audits of the FEMP activities covered by the 1991 amended Consent Agreement

as required.

Section 13.0, "Preventative Maintenance", of the SCQ requires that field projects

and laboratories develop and implement a preventative maintenance program that
complies with the guidelines presented. Preventative Maintenance requirements
may be documented in SOPs, PSPs, or in-separate preventative maintenance

documents.

000<74
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Section 14.0, "Specific Routine Procedures to Access Data Precision, Accuracy,
and Completeness", of the SCQ, requires that field data be assessed by the data
user for accuracy, precision and completeness taking into account overall project
objectives, background data points, and field Quality Assurance samples as
defined in Section 4.0 of the SCQ. Requirement for field documentation are
included in Sections ‘5.0, 6.0, and 7.0 of the SCQ.

Section 15.0, "Corrective Actions," of the SCQ sets forth a procedure to be
followed based on a system that has been established in response to DOE -

requirements and EPA guidance.

Section 16.0, "Quality Assurance Reports to Management," of the SCQ sets forth
additional reporting requirements that effect the routine Environmental
Monitoring Program at the FEMP. A Summary of Reports of Quality Assurance
Activities that affect the 1991 amended Consent Agreement requirements shall be
distributed by DOE to the EPA-Remedial Project Manager (RPM). The EPA-
RPM is responsible for distributing reports to appropriate EPA personnel. Some
of the activities under that EMP may apply to this. In addition, this section sets
forth requirements for laboratories and quality control coordinators to provide

Laboratory Management Reports to management.
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10.4 QA Document Summary
QA activities shall be conducted in accordance with the following documents:

Quality Assurance Program Description (QAPD), RM-0012% - OQutlines the
overall QA policy for the FEMP. Implementing Procedures are found at the end
of each Section in the QAPD and in Appendix C, "Implementing Site

Documents."

The (Draft) Sitewide CERCLA Quality Assurance Project Plan (SCQ), FD-1000,
July 15, 1992 - this document is being developed to cover the EPA QAMS-005/80
and DOE Order 5700.6C requirements for environmental sampling and analysis to
support the ultimate remediation of the FEMP. It is a working level document
providing standardized procedures for common field activities. This document
also describes the organizational responsibilities of the organizations participating

in environmental remediation at the site.
The (Draft) Fernald Site Environmental Monitoring Plan (EMP), PL-1002.

~ Environmental Monitoring Section Procedures Manual - Includes the detailed

procedures necessary for the individual to perform the Radiological and

Environmental Programs’ activities.

Radionuclide Air Emissions Quality Assurance Project Plan® - Specifies the
activities required to achieve the quality level required by 40 CFR 61,* Subpart
H.

C0027g
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Adherence to the policies and procedures in these documents ensures compli;nce.with
federal QA requirements including ANSI NQA-1. This Section fulfills the requirements
of a QA Plan specified in DOE 5400.1," 5000.3,% 5700.6,%¢, 5400.5, and the SCQ.** All

procedure manuals shall be reviewed regularly and updated as necessary.
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" - 1.0 FEMP ENVIRONMENTAL MONITORING PROGRAM DESCRIPTION

Sections 2.0 - 10.0 of the EMP establish specific criteria that the FEMP will meet in

order to comply with DOE 5400.5° the QAPD, and the SCQ. A description of the
current programs and activities at the FEMP will be useful in assessing the status of the
program in comparison to the requirements set forth in the previous Sections of the

EMP. This Section describes the current FEMP practices on liquid effluent

monitoring, airborne effluent monitoring, meteorological monitoring, environmental
surveillance, and analytical laboratory procedures. Most of the inforrnatioh presented in
the following Section was obtainedl from the "FMPC Annual Environmental Monitoring
Report for Calendar Year 1989"® and from interviews with WEMCO personnel. As the
requirements stated in Sections 2.0 - 10.0 are-implemented at the FEMP, this Section of |

the Plan will be updated to reflect current practices at the FEMP.
. . 11.1 Liquid Effluent Monitoring

The FEMP is required maintain a National Pollutant Discharge Elimination System
(NPDES) permit.’* This permit is issued by the Ohio EPA. A permit renewal |
application was accepted and the current permit was issued on February 12, 1990. The
permit requires the FEMP to characterize its effluent stream by collecting water and
effluent samples at designated locations on the site. Sampling schedules are specified in
the permit, and the corresponding results are forwarded to t,hev OEPA on a monthly

basis. As part of the Federal Facilities Compliance Agreement,® discharges are reported

quarterly to the USEPA and the OEPA.
11.1.1 Discharge Outfalls

Two sampling locations are specified as discharge outfalls. The first is identified as
discharge 4001 (MH175).
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11.0 FEMP ENVIRONMENTAL MONITORING PROGRAM DESCRIPTION (cont.)

This discharge consists of the combined treated sanitary and process wastewaters, and
stormwater. In the past, process wastewaters resulted from the chemical and
metallurgical refining of uranium metal, the principal product at this site. Process
wastewater was also produced by support facilities such as the coal-fired steam
generation plant. Present sources of process wastewater include the coal plant, the
analytical laboratories, and runoff from the controlled areas. Treated water from the

Perched Groundwater Removal Action also enters the discharge system. The monitoring

point for this discharge is Manhole 175. “The treated effluents are discharged to the

Great Miami River.

Dischargé 4001 is continuously monitored for flow and pH. A 24-hour composite of the
discharge is analyzed daily for alpha and beta radiation and uranium. The alpha, beta,
and uranium data are tabulated, converted to activity units, and reported to the USEPA,
OEPA, and the Ohio Department of Health. In addition, at an average frequericy of
once every seven (7) days, this discharge is also analyzed for oil and grease, total
suspended solids, fluorides, nitrates, ammonia, dissolved oxygen, BOD, cyanide, copper,
hexavalent and total chromium, lead, silver, and nickel. These data are tabulated and
reported monthly to the OEPA, as required by the NPDES permit.’* Weekly grab
samples are composited and analyzed monthly for Np?*/, PuZ® PuZ/0 Tc% K% Ac?,
Pb?, Th?% Th™, Th®2 UZ? U U U U™ Ra* and Ra®® The daily samples

are composited and analyzed quarterly for Cs'*, Ru'®, and Sr*.

The second sampling location is identified as discharge 4002 (SSOD). This discharge
consists of the overflow to Paddy’s Run via a spillway from the Stormwater Retention . -

Basin.
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' 11.0 FEMP ENVIRONMENTAL MONITORING PROGRAM DESCRIPTION (cont.)

BT

Discharge 4002 is monitored daily during overflows for flow and pH. Each overflow
composite also analyzed daily for alpha and beta radiation and uranium. Discharges are
also analyzed daily for oil and grease, total suspended solids, hexavalent and total
chromium, copper, nickel, silver, ammonia, nitrogen, and fluorides. These data are
tabulated and reported nionthly to the OEPA, as required by the NPDES permit. B

-

11.1.1.1 " Stormwater Monitoring

As of October 1, 1992 all facilities which discharge stormwater associated with industrial
activities are required to apply for a stormwater permit. The FEMP is currently in the
process of preparing an individual permit application for stormwater discharges from "
four on-site discharge points. The Qutfalls covered under this permit application drain
areas outside the FEMP production area. These areas are pﬁmaﬁly associated with

waste storage and construction staging activities.
11.1.2 Sampling System

Continuous radiological monitoring of liquid discharges is not technologically feasible

due to the dominance of radionuclides emitting alpha radiation, with no documentable

ratios to beta and/or gamma emitters that could be used as indicator radionuclides.

Continuous sampling is used and the system was designed to meet the NPDES permit"®
requirements. Radionuclides in the past were not analyzed other than total uranium.
Starting in 1969, estimates were made each year for other nuclides based on analysis of
several long-term-composite samples. Samples are now analyzed for radionuclides

expected, and results are reported in the Annual Environmental Report® and to the

appropriate regulatory agencies.
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11.0 FEMP ENVIRONMENTAL MONITORING PROGRAM DESCRIPTION (cont.)

The sampling systems are housed in heated buildings. The sample collection tank is

réfrigerated. Equipment is calibrated routinely, and the system is in good working order.

11.2 Airborne Effluent Monitoring

- The method of estimating the emissions from each point source at the FEMP is either

direct sampling (such as a multi-point continuous isokinetic sampler) or engineering
calculation. The sampling method used depends on the type of emission source and the
number of vents on the source building. The results of the monitoring activities at the
FEMP are reported in the Clean Air Act quarterly report (as required in the Clean Air
Act Section of the Federal Facility Compliance Agreement for all nionthly particulate |

matter emissions) and in the annual NESHAP report.*
11.2.1 Dust Collectors

The number of dust collectors operated at the facility varies due to the number of
process systems that ére operated. Several of the dust collectors are equipped with a
multiple point continuous isokinetic sampler. The other dust collectors are equipped
with a single point particulate sampler. A sampler consists of a pleated paper filter in a
cap%haped holder. Air is drawn through the filter, leéving any particulate on the paper.

At regular intervals, the filters are destructively analyzed for uranium.

11d 000<s1
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11.0 FEMP ENVIRONMENTAL MONITORING PROGRAM DESCRIPTION (cont.)_‘f’

11.2.2 Scrubbers

Although there are no scrubbers currently operating at FEMP, some existing scrubbers
may be operated in the future and some additional scrubbers for the laboratory and
rotary kiln are being be installed. Due to the high moisture content of the exhaust gas
from the wet scrubber systems, the conventional samplers cannot be used: the paper in
the filter sampler becomes saturated and restricts air sampling flow. At the present time,
a real-time monitor has not been found that can be used in the scrubber exhaust.
Particulate emissions reports will include estimated uranium losses from the FEMP
scrubber systems. These estimates are based on emissions factors obtained from earlier
EPA Method 5 stack testing. |

. 11.2.3 Other Emissions

There are emissions sources that do not have direct samplers installed. Estimates of
emissions from these sources are based on hours of operation in the mode which res_ulté
in an air eﬁﬁssion, EPA Method 5 stack testing, or from engineering calculations.
Emissions from these sources are calculated monthly. The emissions from the building
vents and the unmonitored laboratory hoods are described in the annual NESHAP

Subpart H compliance report.'®

11.2.4 Nonradiological Effluent Monitoring

The sources of the largest non-radiological emissions from the FEMP are the coal-fired
boiler plant and the natural gas fired boilers used to supplement or substitute for the

coal-fired boilc_ars.

0008
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. 11.0 FEMP ENVIRONMENTAL MONITORING PROGRAM DESCRIPTION (cont.)

Emissions from these sources include sulfur dioxide (SO,), nitrogen oxides (NO ),
airborne dust (total suspended particulates), carbon monoxide (CO), and non-methane
volatile organic compounds. Only for SO, and particulates has the State of Ohio set
limits for the FEMP.

Radionuclide sources are also particulate emission sources but the particulate emission
levels are small compared to those from the operation of the boilers. However, air

permits for these sources do establish requirements for monitoring particulate emissions.

Halogen compounds (CFCs) emitted from routine maintenance and operation of

stationary halocarbon sources (air conditioners, refrigerators) and mobile sources (FEMP

trucks, cars, etc.) do not require monitoring but emissions of them must be quantified,
. ~ reduced and phased out at the FEMP.

11.3 Meteorological Monitoring

The FEMP meteorological monitoring system consists of a single meteorological tower,
monitoring instruments, a data logger, and a PDP-1123 computer. The meteorological
tower is equipped with measurement booms at 10 and 60 meters, making the

measurements listed in Table 11-1.

A data logger records and integrates data and the computer has software that controls
sampling frequencies at both the 10 meter and 60 meter elevations. Calculated
parameters include horizontal wind direction fluctuation (o), relative humidity, lapse
rate, and 15 minute and hourly averages of each parameter. Data are stored on the hard
disk of the computer and on backup magnetic media. One-minute and 15-minute

averages of meteorology parameters are fed real-time to the FEMP Emergency
. Response Center.

000<83
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Table 11-1. Current Meteorology Measurements

‘ Pl Measurement I Ground Level | 10 m Elevation | 60 m Elevation

Wind Direction
Wind Speed
Ambient Temperature

Dewpoint Temperature

Precipitation

Barometric Pressure

Meteorological instruments are maintained and calibrated utilizing the Maintenance
‘ Management and Inventory System (MMICS). MMICS supports scheduling of routine
maintenance and calibration of meteorology instruments. Maintenance and calibration

activities are conducted according to a checklist printed from MMICS.

The Radiological Environmental Monitoring Program uses onsite meteorological data in
calculating doses from routine and accidental releases at the FEMP and for release
assessment. The CAP-88 computer code calculates population dose to demonstrate
combliance with NESHAP and for reporting in the Annual Environmental Report. Dose

to-the-public-due-to-accidental releases.is_calculated using the HARM II puff advection

model.

During periods when the onsite meteorological system is inoperable, meteorological data
are obtained from the Greater Cincinnati Airport. The onsite meteorology tower was
operational approximately 77% of 1990.* Downtime was primarily due to difficulties

with calibration and maintenance of meteorology instruments.
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11.0 FEMP ENVIRONMENTAL' MONITORING PROGRAM DESCRIPTION (cont.)

.

11.4 Environmental Surveillance

The Environmental Surveillance Program currently collects samples of air, water, soil,

foodstuffs, and biota in the area surrounding the FEMP site. This Section describes

~current environmental surveillance sampling activities conducted at the FEMP. Each

environmental medium that is sampled is discussed separately.
11.4.1 Ambient Air Monitoring

The FEMP ambient air quality is monitored by 16 high volume air samplers as shown in
Figure 11-1. These samplers continuously collect samples of airborne particles by "
draWing air through a 20 cm x 25 cm filter at the rate of approximately 1 m>/minute.
Any changes in flow rate over the sampling period are accounted for by inspe;:ting charts

which continuously record flow data.

The ambient continfious air samplers are sited at various air monitoring stations (AMS).
Sampling locations for environmental surveillance of air emissions are presently based on
experience and changes in conditions at the FEMP. Seven stations (AMS 1-7) are
located around the periphery fenceline of the FEMP where the public has closest access
to the site. Two air stations (AMS 8 and 9) are placed within the fenceline in the

northeast corner of the facility due to the direction of the. prevailing winds. One air

station (AMS 10) is at a nearby community, Fernald. Four air monitoring stations (AMS
11, 12, 13 and 14) are located at local elementary schools near the FEMP. AMS 15 and

16 were installed to accumulate background data; AMS 15 is located near the University

of Cincinnati and-AMS 16 is located in Miamitown, Ohio. -~ - - - - - .. .
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1.0 FEMP ENVIRONMENTAL MONITORING PROGRAM DESCRIPTION (cont.)

Filters on the samplers are changed each week. The filters are Wcighed before and after
use to determine the weight of the collected particulate. At the laboratory, technicians.
store the filters for at least three days after collection to allow for decay of naturally
occurring, short-lived radionuclides. The filters are dissolved in acid and the solutions
are then analyzed for uranium content and beta activity. A portion of each solution is
retained to provide a long-term composite, used to detect the presénce of trace
radionuclides such as radium, neptunium, plutonium, and thorium. More frequent
analysis for trace radionuclides is not considered necessary since analysés to date have

shown only extremely small amounts of these elements.
11.4.2 Radon Monitoring

The FEMP monitors radon concentration by collecting data from two types of devices:
active or real-time monitors (devices that continuously sample and quantify radon), and
passive alpha track-etch radon detectors. ' A passive monitoring station may contain two,
three, or six track-etch type radon detectors in a weathei'pr‘oof housing. These detectors
are changed quarterly and sent to an offsite vendor for analysis. The real-time
continuous monitoring is not used for perimeter fenceline dose calculations but is used to

provide data for estimating occupational doses.

There are 21 monitoring locations along the fenceline, 16 radon monitoring stations

located immediately adjacent to the K-65 silos, four nionitoring locations onsite at
various distances from the silos, and nine offsite locations. Onsite radon monitoring
locations are shown in Figure 11-2. Offsite radon monitoring locations are shown in
Figure 11-3. The locations of the radon sampling points (passive and/or continuous) are

as follows.

000<3%
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11.0 FEMP ENVIRONMENTAL MONITORING PROGRAM DESCRIPTION (cont.)
11.4.2.1 Passive Samplers

The 21 fenceline locations are made up of passive samplers with five of the paséivE
samplers located at air monitoring stations (AMS 1, 2, 4, 6 and 7). The nine offsite
samplers are located such that four of the samplers are at offsite air monitoring stations
(AMS 10, 11, 12, 13); three others are positioned outdoors at nearby residences. Two
control locations (more than 20 km from the FEMP) are in the two least prevalent wind
directions. The K-65 silo area has 16 passive samplers located around the silos’
exclusion fence, and eight passive samples located within the fence area around silos 1
and 2. There are four general area passive samplers located within the plant perimeter

fence, two of these near AMS 8 and 9.
11.4.2.2 - Real-Time Continuous Monitors

There are four real-time monitors located along the K-65 exclusion fence (K-65 NE, SW,
NE, SE). Five continuous monitors are located within the Production Area (Admin.
Bldg., In Vivo Bldg., Pilot Plant, Plant 2/3, and Plant 5). There are four real-time
monitors located within ambient air monitoring stations (AMS 1, 5, 6 and 7) and one
located on the Meteorological Tower. The real-time monitors are examined once a
week. They are visually inspected for any problems, an efficiency test is performed, and

the weekly radon concentration data are retrieved.

11.4.3 Groundwater

The comprehensive groundwater monitoring program collects and analyzes samples to

demonstrate compliance with applicable DOE, RCRA, and CERCLA requirements.

’
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11.0 FEMP ENVIRONMENTAL MONITORING PROGRAM DESCRIPTION (cont.)

This Section of the Plan describes the groundwater sampling that is part of the routine
environmental surveillance program. Special characterization studies as well as RCRA
and CERCLA analyses are not included in the description that follows since these

activities are not governed by this Plan.

-Routine environmental surveillance of groundwater consists of two activities, site

perimeter sampling and offsite drinking water well testing. Sampling groundwater at the
site boundary is conducted to identify and document any exit pathways through which
contaminated groundwater is leaving the site. Perimeter groundwéter surveillance
allows assessment of the impact of FEMP facility operations on the surrounding .
environment. Groundwater at the site boundary is sampled quarterly at 41 wells which
are located at the FEMP site boundary as shown in Figure 11-4. These groundwater
samples are analyzed for TOC/TOX, VOC, metals, sulfate, nitrate, chloride, alkalinity,
TDS, pH, specific condilctivity, carbonate, bi-carbonate, and total uranium. There are 14
back_ground wells that have been established outside the influence of plant operations.
Background wells are analyzed for the same parameters as indicator wells for

comparison. : ' Y

In addition to groundwater sampling at the site boundary, drinking water collected from
offsite property owner wells is tested routinely. Property owner wells are located in the

vicinity of FEMP and are owned by individuals and private companies. The offsite

drinking water wells are potential sources of drinking water for nearby residents and are
monitored to ensure that drinking water dose limits are not exceeded. Offsite drinking

water wells are sampled monthly and analyzed for total uranium. Offsite drinking water

~ well samples are analyzed annually for the following non-radioactive elements: silver,

arsenic, barium, calcium, cadmium, chromium, copper, iron, potassium, magnesium,

manganese, sodium, nickel, lead, selenium, and zinc. 61

000<38
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11.0 FEMP ENVIRONMENTAL MONITORING PROGRAM DESCRIPTION (cont.)

Standard field measurements, pH, specific conductance, and temperature are taken

during onsite and offsite drinking water collection.
11.4.4 Direct Radiation

External exposure monitoring is accomplished by an environmental thermoluminescent
dosimeter (TLD) located at each of the air sampling stations, with collection quarterly.

Pressurized Tonization Chamber measurements are taken quarterly at several locations.
11.4.5 Milk

Milk sampling is performed monthly at an indicator location and a control location. One

. liter milk samples are collected from the local dairy closest to FEMP, which is the
indicator location. A one liter control milk sample is collected monthly from a dairy in
Indiana, 23 miles from the FEMP site. Samples are analyzed for total uranium monthly.
Annually, 4 liter milk samples are collected instead of 1 liter samples. The 4 liter
samples are analyzed for a spectrum of radionuclides including Ra?% Ra?® Tc” Sr*®
Th?% Th?, Th®2 U U, U U*¥ and Total U.

11.4.6 Produce

Produce is sampled annually at available locations and analyzed for total uranium. A list
of approximately 20 indicator and control locations where produce is commonly available
is maintained, and locations are selected from the list each year. Produce samples are

~ collected from approximately 12 indicator locations and 2 control locations. Produce -
sampling locations are shown in Figure 11-5. To the extent possible, the same varieties

of produce collected at the indicator locations are collected at control locations.
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11.0 FEMP ENVIRONMENTAL MONITORING PROGRAM DESCRIPTION (cont.)

The size required for produce samples is S00 g. An attempt is made to collect at least
the following varieties of produce: cabbage, sweet corn, soy beans, tomatoes, lettuce,

beets, green beans, and apples.
11.4.7 Beef

Beef is sampled based on availability. An attempt is made to collect at least one beef
sample from the dairy closest to FEMP and one beef sample from a control dairy
location in Indiana. Beef samples are énalyzed for the following radionuclides: Th?%
Th? Th?2 U, UZ5 UZ® Pu®8 Pu® and Pu?’. Currently, there are no procedures |

for collecting beef samples.
11.4.8 Fish

Annual electrofishing is performed between Septembcf and October. Sample locations
are on the Great Miami River at three established locations as shown in Figure 11-6.
One location is upstream from the effluent line and serves as the control location. Two
sampling locations are downstream of the effluent line, one point near the outfall pipe
from the stormwater treatment facility, and one point at the outfall of Paddy’s Run which
is the historical drainage route from the FEMP facility. A variety of fish species are

collected to determine whether or not concentrations vary-among species. Bottom

feeders, middle and higher level feeders, and predators are collected. Samples are

analyzed for total uranium.

" 11.4.9 Sediment -

Sediment sampling is performed annually in the Great Miami River, both above and

‘below the FEMP outfall, at 9 locations.
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110 FEMP ENVIRONMENTAL MONITORING PROGRAM DESCRIPTION (cont.)

In addition, 24 samples are collected in Paddy’s Run at points above and below the

confluence with the outfall ditch. Four background sampling locations north of the site
and outside the influence of 'plant operation have been established. Eight samples are
collected at the SSOD. Figure 11-7 illustrates the current sediment sampling locations.

Sediment samples are analyzed as shown in Table 11-2.

Table 11-2. Sediment Sample Analysis Regimen
o EEEETEPPFPFEPEEETETETEPFPEPEPEPEfEfEETETETPFP}PEPEEEETETETETE}E}EEEETETETETE}E}E}EEEETE}E}E}E}E}EEfETE}E}E}E}EfE e EE———

Sampling Location Analyses Requested
Great Miami River Total U
Paddy’s Run North Total U, Ra® Ra?* Ra*® Th?®
1 Ty
Paddy’s Run South ' Total U, Ra?®, Ra?% Ra?*® Th?%
Th?¥, Th2*
Storm Sewer Outfall Ditch Total U, Th® Th?*, Th**
Control Locations Total U, Ra?, Ra?, Ra*? Th?,
Th?® Th22 :
S
11.4.10 Surface Water

Surface water is sampled in the Great Miami River at three locations, one upstream of
the discharge and two downstream. Paddy’s Run is sampled offsite at three locations,

one upstream from the site and two downstream. Paddy’s Run also is sampled onsite

"~ due to the potential for contaminated runoff into the creek. Surface water sampling- - - -

locations are illustrated in Figure 11-8. Samples are analyzed for gross beta, alpha and
total uranium weekly. Monthly composites are analyzed for Ra?® and Ra*?®, Semi-

annual composites are analyzed for Cs', Sr® and Tc”,
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1.0 FEMP ENVIRONMENTAL MONITORING PROGRAM DESCRIPTION (cont.)

11.4.11 Soil and Grass:

Soil sampling is performed annually at 30 locations, some which are located at the same

locations as the air sampling stations (Figure 11-9). Soil samples are taken at two depths

~ (0-5 ¢cm and 5-10 cm), and analyzed for total uranium.

Grass samples are collected at the same sample locations as soil samples. Each grass
sample is a composite of at least three sub-samples clipped near ground level from a

representative area near the soil sample. Samples are analyzed for total uranium.
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Figure 11-1. Air Monitoring Locations
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Figure 11-2. Onsite Radon Monitoring Locations

0968

y ‘ _ X
ams-9 R
X
Production Area !
Sewage
Treatment
Plant X
ii . $ < i
1 n n n\ Vi !
I —-—><><—-><—*\§ L
i R S g
il Q2 i
T X f/! N X
X B
R . X
13 o
lljgl X X
¥ L X
R | \
1§ } XI ﬁ
i B P
I ﬁ—x—xx_ﬁ_ P =" Scale of Kilometers
/ o~ ==
/ . _— .0 0.25 0.5
, 1 Kilometer = 0.62 Mile
LEGEND )
n Onsite Locations ><—>< Plant Perimeter

>><—>< K65 Silos Area Perimeter >—>=—>= Production Area Perimeter

11-17 G00<94




- 7093

PL-1002
Effective Date: 11-06-92
Revision No. 0

Figure 11-3. Offsite Radon Monitoring Locations
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Figure 11-4. Environmental Surveillance Groundwater Monitoring Wells
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Figure 11-5. Produce Sampling Locations
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Figure 11-6. Fish Sampling Locations
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Figure 11-7. Sediment Sampling Locations
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Figure 11-8. Surface Water Sampling Locations -
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Figure 11-9. Soil and Grass Sampling Locations
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11.0 FEMP ENVIRONMENTAL MONITORING PROGRAM DESCRIPTION (cont.)

11.5 Laboratoi'y Procedures

Routine liquid and airborne effluent monitoring samples and environmental surveillance
samples that are collected at FEMP are analyzed either onsite at FEMP or offsite at
contract laboratories. Table 11-3 lists applicable laboratory procedures. Table 11-4 lists
the routine effluent monitoring and environmental monitoring samples that are collected
at FEMP as well as the requested anaiyses on each sample, the WEMCO analytical
procedure or the offsite laboratory contract number, and the WEMCO responsible

group.
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~ Table 11-3. Environmental Monitoring Program Implementing Procedures

I Procedure # Procedure Title
Liquid Effluent Monitoring
FMPC-0718 | Measuring and Test Equipment Calibration and Control
SOP 43-C-324 | Sampling FMPC Water Samples
SOP 43-C-324 | NPDES Sampling
SOP-43-C-314 | Stormwater Retention/Emergency Spill Containment Sampling

draft FD-1000

Site CERCLA Quality Assurance Project Plan (SCQ)

Airborne Effluent Monitoring

. | sop1-c701

Plant 1 Dust Collectors

SOP 2-C-701 | Plant 2/3 Dust.Collegtors
SOP 4-C-701 | Plant 4 Dust Collectors
SOP 5-C-701 | Plant 5 Dust Collectors
SOP 6-C-701 | Plant 6 Dust Collectors
'SOP 8-C-701 | Plant 8 Dust Collectors
- -SOP 9-C-701 | Plant 9 Dust Collectors - - - = -
SOP 11-C-238 | Pilot Plant Dust Collector
SP-P-35-028 | Inspection and Performance Testing of Portable Radiation Survey
o - | Instruments ' ‘
SP-P-35-026

Occupational Sampling for Radioactivity

@ | serw

Measuring Radon and Thoron Daughter Concentrations

1126 000303
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' ' l Procedure # l Procedure Title : |

OSH-P-52-017 | Stack Sampler Inspection and Filter Change vProcedure
. 20-C-622 Long Duration Sampling and Analysis
OSH-P-45-1005 | SOP - Inspection of Single-Point Stack Sampler Housing and
Probes
SOP-20-C-708 | Inspection and Troubleshooting Baghouse Type Dust Collectors
and Precipitrons |
SSOP-0069 | Freon Management
SOP-43-C-410 Receipt, Sampling, and Storing Coal
draft FD-1000 | SCQ |
Environmental Surveillance

EM-AD-002 | Procedure Preparation and Control

EM-AD-003 | Surveillance Program

EM-AD-004 Training Documentation

EM-AD-006 | Records Management

EM-AD-007 | Split Sampling

EM-AD-008 _ | Chain of Custody and Request for Analysis

EM-GW-001 | Shipping Groundwater Samples

EM-GW-002 | Sampling of Groundwater Monitoring Wells

EM-GW-003 | Groundwater Elevation Measurements

EM-GW-004 | Well Plugging and Abandonment

EM-GW-005 | Purging of Groundwater Monitoring Wells

11-27 000304
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| Table 11-3 (continued)

| Procedure # Procedure Title
Oxygen Content of Groundwater
' EM-GW-007 | Hnu HW-101 Portable Photoionization Detector Maintenance ana
Use | "
EM-GW—OOS AC. Portable Generator Usage
EM-GW-009 | Groundwater Sampling Equipment Decontamination
EM-GW-010 | Entering Lab Data into the Groundwater Database |
EM-GW-011 | Groundwater Exceptions Tracking Procedure
'EM-GW-012 | Verification Protocols
EM-RM-001 | REMP Air Monitoring
EM-RM-003 | Sediment Sampling
EM-RM-005 | Fish Sampling
EM-RM-006 | Produce Sampling
EM-RM-007 | Milk Sampling
EM-RM-008 | REMP Well Sampling
EM-RM-009 | Surface Water Sampling
EM-RM-010 | Environmental Direct Radiation Monitoring
EM-RM-011 | Environmental Radon MonitoringA
EM-RM-012 | Soil and Grass Sampling
EM-RM-014 | Real-Time Environmental Radon
draft FD-1000 | SCQ

11-28
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" Procedure # Procedure Title II

Analytical Laboratories

AnL-QAP- | Analytical Laboratories QA Plan

SOP-ANL-01- | Using ANALIS
0035

" ANL-01-0054 Training and Qualifications of Analysts within the WMCO
Analytical Laboratories

SOP-9031 Management and Reporting of Analytical Laboratory Results

SOP-ANL- Analytical Laboratories Quality Assurance Plan
QAP

Anl-22-0043 | The Preparation, Storage, and Document of Monthly and Yearly
. Stack Filter Composite Samples

CIO C90-048 | Gross Alpha and Gross Beta Radioactivity in Drinking Water

ESH-P—34-001 Determination of pH Value of Water Using an Orion Model 611
Meter

ESH-P-34-004 | Determination of Uranium in Water: Fluorometric Fusion Method

ESH-P-34-014 | SOP - Determination of Résidue, Totai Non-Filterable, In Water
(Total Suspended Solids)

Method 1001 | The Determination of Oil and Grease in Water and Wastes Using
the Partition-Gravimetric Method

-~ - - Method 1025 | Graphite Furnace Atomic Absorption Method for the
| Determination of Total Chromium in NPDES Water Samples

. Method 1026 | Graphite Furnace Atomic Absorption Method for the

Determination of Hexavalent Chromium in NPDES Water Saxnplés
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“ Procedure # Procedure Title . l
m

Method 1028 | Graphite Furnace Atomic Absorption Method for the
o Determination of Nickel in NPDES Water Samples
Method 1029 | Graphite Furnace Atomic Absorption Method for the

Determination of Copper in NPDES Water Samples

Method 1055

Graphite Furnace Atomic Absorption Method for the

Determination of Silver

Graphite Furnace Atomic Absorption Method for the

Method 1060
Determination of Lead

Method 3001 | The Determination of Ammonia-Nitrogen In Wastewater Using the
Potentiometric Ammonia Sensing Electrode Method

Method 3002 | The Colormetric (BR PADAP) Determination of Uranium Using
an Autoanalyzer -

Method 3003 | Gravimetric Determination of Non-Volatile Particulates on Stack

Filters (including sample preparation for total uranium

determination)

Method 3033

Determination of pH Using an Accument 915 pH Meter

Method 3039

Determination of Fluoride in Wastewater Using Potentiometric,

Ion-Selective Electrode Method

ASTM Method
D2234

Coal Analysis

Method 3051

The Simultaneous Determination of Nitrate, Nitrite, and Phosphate

in Water by an Automated Continuous Flow Analyzer

130 000307
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ll Procedure # Procedure Title : |

Method 3062 | Determination of Trace Uranium by Kinetic Phosphorescence
| Analysis |

Method 4002 | The Radiometric Determination of Radium-226 and Radium-228 in
Various Matrices ’

Method 4007 | Radiometric Procedure for the Determination of Technetium-99

Method 8001 | Radiochemical Determination of Gross Alpha Particle Activity in
Water

Method 8002 | Radiological Determination of Gross Beta Activity in Water

Method 8003 | Determination of Uranium in Water UA-3 Laser Induced

' Phosphorescence Method

Method 8004 | Determination of Uranium and Gross Activity in High Volume Air
Dust Samples

Method 8008 | Gravimetric Determination of Airborne Particulates

Method 9013

Determination of pH Using an Accmet 950 Selective Ion Analyzer
for NPDES Samples e

Method 9020

CLP:239.2/GFAA Method for the Determination of Lead

Method 9021

CLP:218.2/GFAA Method for the Determination of Chromium

Method 9032

CLP-200.7 Flash Determination of Metals by Leeman PS3000 ICP

(Simultaneous Operation)

SP-P-32-011 | Operation of the Panasonic UD-710A Automatic TLD Reader
SP-P-32-015 | TLD Irradiation
SP-P-32-019 | TLD Accountability, Selection and Screening

- G00308
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|| Procedure # ) . Procedure Title : |
L = ————— ]

SP-P-32-040 | Operation of the TLD Processing Computer Systems
draft FD-1000 | SCQ |
Quality Assurance
* SSOP-0103 FEMP Site Document System .
FMPC-0212 | Environmental Council Charter
FMPC-0302 | Request for Purchase
SSOP-0317 Initiating and Preparing a Technical Evaluation of a Proposal
FMPC—OS 12 | Configuration Control of Safety Systems, Design Features for
Safety, and OSR-Affected Procedures
FMPC‘-O609 Records Management
FMPC-O7QS Operational Readiness Process
- FMPC-0708 | Personnel Certification
PP-0709 Conduct of Quality Assurance Surveillance Activity
PP-0710 Quality Assurance Plans
'PO-0712 Risk Assessment and Management
FMPC-0718 Measuring and Test Equipment Calibration and Control
RM-0012 Quality Assurance Program Description (QAPD)
SSOP-0315 Controlling the Purchase of Supplies and Services
FMPC-0716 | Control of Processes
SSOP-0049 Audit Program

000309
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II Procedure # Procedure Title “

SSOP-0023 Deviation and Corrective Action Reporting
draft FD-lOOO SCQ
Records
EQP-7.01 Administration and Conduct of Surveillance
'EQP-16.01 | Annual EIS/ODIS Report
EQP-16.02 NPDES Reporting
FMPC-0609 | Records Management
draft FD-1000 | SCQ
General Procedures
RM-0012 QAPb
draft FD-1000 | SCQ
PL-30201 Site Emergency Plan

11-33
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Table 11-4. Effluent Monitoring and Environmental Surveillance Sample Analyses

R - e - e -

11-34

Sample Matrix Requested WEMCO Procedure or Responsible
(Frequency) Analysis Lab Contract No. Group
Envr. Air Uranium Method 8004 | Bioassay
(Weekly) Gross Beta Method 8004 Bioassay
_ Particulates Method 8008 Bioassay
‘Envr. Air Full Rad TBA Contract Lab
(Annually) ' '
Stack Air Uranium Method 3002 Inorganic Lab
(Quarterly) Particulates Method 3003 Inorganic Lab
Domestic Well Uranium Method 8003 Bioassay
(Monthly) ' ' _
Surface Water Gross A/B CIO C90-048 Bioassay Lab
(Weekly) Uranium Method 8003 Bioassay Lab
Rad Analyses '
Surface Water Nitrate-Nitrogen | Method 3051 Inorganic Lab
(Weekly) pH ESH-P-34-001 Inorganic Lab
Non-Rad Analyses
Surface Water Ra-226, Ra-228 ESH P-34-013 Bioassay Lab
(Monthly) .
Surface Water Cs-137 TBA Contract Lab
(Semi-Annually) Sr-90
Tc-99
Liquid Effluent Uranium ESH-P-34-004 | Bioassay
| (Daily) - | Gross Alpha ‘Method 8001 - -Bioassay .- - -
Gross Beta Method 8002 Bioassay
000311
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‘Non-Rad Analyses

pH

Oil and Grease
TSS

Cr+6

Total Chromium
Total Copper
Total Nickel
Total Silver
Total NH3-N
Total NO3-N
Total Fluorides
DO

Residual
Chlorine
Cyanide

|Lead

BOD

Methods 3003, 9013
Method 1001
ESH-P-34-014
Method 1026
Methods 1025, 9021, 9032
Methods 1029, 9032
Methods 1028, 9032
Methods 1055,9032
Method 3001
Method 3051
Method 3039
Method 43-M-1002
Method 43-M-1003
P.O. 8-9800

Methods 1060, 9020, 9032
‘Method 43-M-1000 ~ -

Sample Matrix Requested WEMCO Procedure or Responsible
. (Frequency) Analysis Lab Contract No. Group
Liquid Effluent Ac-277, K-40, TBA Contract Lab
(Monthly Np-237, Pb-210, B
Composite) Pu-238,
Pu-239,240,
Th-228, Th-230,
Th-232 -
Ra-226, Ra-228 Method 4002 Isotopic Lab
Tc-99 Method 4007 Isotopic Lab
U-234, U-235, Method 9048 Isotopic Lab
U-236, U-238 : ,
Liquid Effluent Cs-137, Ru-106, TBA Contract Lab
(Quarterly Sr-90 N
Composite)
Liquid Effluent Fecal Coliform Method 43-M-1005 WTP

Inorganic Lab
Inorganic Lab
Inorganic Lab
Inorganic Lab
Inorganic Lab
Inorganic Lab
Inorganic Lab
Inorganic Lab
Inorganic Lab
Inorganic Lab
Inorganic Lab
WTP :
WTP

NET

Inorganic Lab

11-35
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<
Sample Matrix Requested WEMCO Procedure or Responsible
(Frequency) Analysis Lab Contract No. Group
Groundwater - Uranium Method 8003 Bioassay -
Surveillance Wells | pH P.O. 8-9800 NET
(Quarterly) Metals (Ag, As, P.O. 8-9800 NET
Ba, Ca, Cd, Cr,
Cu, Fe, K, Mg,
Na, Ni, Pb, Se,
Zn)
NO3-N P.O. 8-9800 NET
Sulfate P.O. 8-9800 NET
| Chloride P.O. 8-9800 NET
VOC P.O. 8-9800 NET
TOC/TOX P.O. 8-9800 NET
Fluoride P.O. 8-9800 NET
Alkalinity P.O. 8-9800 NET
TDS P.O. 8-9800 NET
Spec. P.O. 8-9800 NET
Conductivity P.O. 8-9800 NET
Carbonate P.O. 8-9800 NET
Bi-Carbonate
Produce Uranium TBA Contract Lab
(Annually) :
Beef : Th-228, Th-230, TBA Contract Lab
(Annually) Th-232, U-234,
U-235, U-238,
Pu-239, Pu-240
Fish Uranium TBA Contract Lab
(Annually) :
Milk Uranium TBA Contract Lab
‘(Monthly) =~ ~ " 7~ | R
Milk Full Rad (Ra- TBA Contract Lab
(Annually) 226, Ra-228, Sr-
90, Th-228, Th-
230, o
Th-232, U-234,
U-235, U-236,
U-238, Total U ‘
Soil Uranium TBA Contract Lab
“(Annually)
11-36
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Sample Matrix Requested WEMCO Procedure or Responsible
(Frequency) Analysis - Lab Contract No. Group
_Grass Uranium TBA Contract Lab
(Annually)
Grass Fluoride P.O. 8-98000 NET
(Annually) -
Sediment Ra-224, Ra-226, TBA Contract Lab
(Annually) Ra-228, Th-228,
Th-230, Th-232,
Total Uranium
Radon Detectors | Radon P.O. 618993 Terradex Labs
Direct Radiation TLD SP-P-32-011, . IRS& T
(Quarterly) SP-P-32-015,
' SP-P-32-019

11-37
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ATTACHMENT B
Table B-1. Referenced Data Quality Objectives (DQO)

Il DQO Number l DQO Title ll

Site Perimeter Radon Samplmg

AR-003V 'Radiological Air Sampling of Stacks

AR-004 Real Time Radon Monitoring - Onsite

AR-006 Routine Radiological Air Monitoring

BL-001 | Fish Sampling - Routine Surveillance

BL-002 Grass Sampling - Routine Surveillance

BL-003 Milk Sampling - Routine Surveillance

BL-004 Meat Sampling - Routine Surveillance -

BL-005 Produce Sampling - Routine Surveillance

GW-003 Long Term Groundwater Monitoring

GW-006 Sampling at Residences Serviced by Private Groundwater Supply Wells -
Metals

GW-007 Sampling at Residences Serviced by Private Groundwater Supply Wells -
Radiological

GW-008 Special Request Sampling of Local Property Owner Water Sources

MS-004 Environmental Radiation Dose Measurements -

SD-001 Routine Sediment Sampling |

SL-003 Soil Sampling - Routine Surveillance

SW-001 Routine Surface Water Sampling of Paddy’s Run and the Great Miami River

WS-004 ) Sampling of Flyash from Active Deposits and Boiler Plant Waste Stream

WW-001 Storm Retention/Emergency Spill Containment Basin (SWRB) Sampling

WW-002 NPDES Compliance Sampling

Note the DOQs are numbered by media sampled. The following are the abbreviations
for the media types:

AR - Air SL - Soil .
BL - Biological SW - Surface Water
GW - Groundwater WS - Waste

MS - Miscellaneous WW - Wastewater

SD - Sediment
Bl GuG3986






