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1.0 Introduction !

1.1 Background

From 1970 to November,1992, Sequoyah Fuels Corporation (SFC) operated a uranit:m
conversion facility on its site located north of Interstate Highway I-40 and west of ;

Oklahoma State Highway 10 about 2.5 miles southeast of Gore, Oklahoma. Production |
activity occurred on 85 acres located in the northern portion of the SFC property. In 1

1987, a second operation for the reduction of depleted UF to UF was begun at the site. !4

The site holds five principal buildings used for manufacturing, warehousing and offices. *

In addition to uranium processing, the site has facilities that were used for production of
fluorine, bulk storage of chemicals and fuels, storage of yellowcake, and a number of

~

,

retention basins used for impound. ment of calcium fluoride, untreated raffinates, and
liquid fertilizer.

License SUB-1010, Docket No. 40-8027 was originally issued by the Atomic Energy i

Commission (now Nuclear Regulatory Commission) to Kerr-McGee Corporation on 4
.

October 14,1969, for storage only of uranium ore concentrate. The license was
amended on February 20,1970, authorizing Kerr-McGee to operate the Uranium
Hexafluoride (UF ) Conversion Plant. The license was amended on February 25,1987,6

to at thorize operation of the depleted UF Reduction Plant. The license was last6

renewed on September 20,1985, and would have expired on September 30,1990. The
license has remained in effect, pursuant to 10 CFR 40.43, based upon timely submittal of

,

a renewal application dated August 29,1990, an revised September 30,1992. SFC :
formally discontinued UF production operations in November,1992, and depleted UF i6 6

'reduction operations in July,1993. On February 16,1993, and July 7,1993, pursuant to
10 CFR 40.42, SFC notified the Nuclear Regulatory Commission (NRC) of its intent to i

terminate licensed production activities at the SFC Facility and' requested termination of i

License SUB-1010. On July 12,1993, SFC filed a motion in the NRC license renewal
hearing to withdraw its license renewal application. That motion was granted in an
Order by the Presiding Officer; a request for Commission review of that Order is
pending. The license will remain in effect pursuant to 10 CFR 40.42 (e) until
decommissioning is completed and the NRC terminates SUB-1010.

7

i

On February 16,1993, SFC submitted a Preliminary Plan for Completion of
Decommissioning (PPCD) of the SFC Facility to the NRC. The PPCD included a
commitment to develop a Site Characterization Plan to determine the extent and
concentration of contamination from licensed material at the SFC Facility. Additionally, i

the PPCD projected a schednle and budget for completion of the decommissioning of -
,

the facility based upon the information available on site conditions, reasonable |
assumptions relative to decommissioning options, and NRC guidance concerning such {
work.

'O
1-1

F

, _ . - , , - . . , .



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

I

On ' August 3,1993, the Environmental Protection Agency (EPA) and SFC signed a. 1

O Resource Conservation and Recovery Act (RCRA) Administrative Order on Consent 1

(AOC). The AOC included a requirement for SFC to perform a RCRA Facility :

Investigation (RFI). "The purpose of [the RFI] is to determine the nature and extent of l
releases of hazardous waste or constituents ... at the Facility and to gather all necessary i

data to support [a corrective measures study]". ,

,

Reports submitted to date as part of the AOC are the Draft Preliminary Report: ;
!

Description of Current Conditions and Investigations (Current Conditions Report) dated
November 1,1993, and the final Groundwater Interim Measures (GWIM) Workplan
dated November 19,1993.

3

The next step in SFC's implementation of the AOC and 10 CFR 40.42 is to develop and
submit a plan to collect the requisite data not yet obtained in previous studies. On
January 28,1994, SFC submitted to the EPA an RFI Workplan in accordance with the {
AOC. Concurrently, this submittal to the NRC, the Sequoyah Facility Site ,

Characterization Plan, has been developed following the guidance provided in the NRC's ,

Draft Branch Technical Position on Site Characterization for Decommissioning Sites,
,

dated July 1992, (Draft BTP) and other technical documents referenced by the Draft
'

BTP. r

1.2 Regulatory Framework

The Sequoyah Facility was authorized to process uranium for ore concentrates to UF by6 ;

Source Material License SUB-1010 in 1970, was amended and renewed on several !

occasions to change or continue the authorized activities, and continues in effect under
10 CFR 40.42 (e). The NRC was established by the Energy Reorganization Act of 1974 :

'
and assumed the responsibility for licensing and related regulatory functions assigned to
the Atomic Energy Commission by the Atomic Energy Act of 1954. The NRC will

icontinue to regulate this facility until decommissioning is completed and termination
monitoring indicates that the site is cleaned up in accordance with criteria approved by ,

the NRC. i

The RFI Workplan submitted to EPA focuses on identifying the release of hazardous
waste or hazardous waste constituents as directed by the AOC. This Site ,

Characterization Plan developed concurrently for submittal to the NRC focuser on the
licensed materials that may be found at the facility. For purposes of completeness, it |
also contains information relating to non-radioactive materials (e.g., nitrates, fluorides),

'

which are not within the scope of the AOC and will be addressed, if necessary, in ,

accordance with pertinent requirements of the State of Ok.lahoma. It is expected that
'

the activities required to satisfy the needs of the EPA, the NRC and the State of |
Oklahoma will overlap. - The RFI will be conducted concurrently with the NRC site ;

characterization effort to avoid inefficiencies and unnecessary duplication. :

O 1
1-2 :
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.1.3 Objectives

The objectives c,f SFC's site characterization are consistent with those stated by the NRC -
in the Draft BTP and the EPA in the Corrective Action Plan (CAP) portion of the AOC
issued to SFC. In summary, the main objectives of SFC's site characterization effort are:

To quantify the physical and chemical characteristics of contamination and the.

extent of contaminant distribution, including the rate (s) and direction (s) of ,

migration.

!To quantify environmental parameters that significantly affect residual.
-

environmental risks following final stabilization, decontamination and remediation
activities. |

To provide the information necessary to support evaluation of alternative ,
-

decommissioning and remediation actions, and to allow detailed planning of the . ,"
preferred approach (es) for decommissioning and remediation.

!

IThis plan describes SFC's strategy, rationale, methods and schedule for completing a site
characterization that accomplishes the objectives described above.

.

Prior to the AOC, several investigations were performed to determine the. environmental

O conditions at the facility. These investigations provide information relevant to thecurrent facility condition. Most notably, the Facility Environmental Investigation (FEI),

and an addendum to the FEI were conducted to identify and investigate locations at the !

SFC Facility where past or present operations could have resulted in the release of
licensed and other chemical materials to the environment. In addition, SFC assembled .i

a substantial amount of information pertaining to the hydrogeology, geology, j
meteorology, climatology, demography and operation of the site in an effort to renew the
NRC license for continued operation. The FEI and additional information were
summarized, as appropriate,in the Current Conditions Report. Therefore, details on
site history and currently available data are not presented here. Activities proposed in ;

this SCP will be based in part upon the findings of these previous reports.

This site characterization plan is based on the review of previous studies and the ,

compilation of information presented in the Current Conditions Report. Much of the !

data needed for the SCP has already been generated from previous investigations. !

References to existing data will be made throughout the discussion of the various tasks. -

The reader is referred to. the previous investigations and reports for' details in addition to- ,

!
the summaries provided herein. Areas where more information is needed are addressed;
in the SCP. A series of tasks will be undertaken, including the collection and analysis of :

water, soil, and air samples, compilation and evaluation of existing data and newly ;

acquired data, and preparation of a Final Results Report. The Final Results Report -!

developed from this investigation will then serve as the basis for the selection of
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( decommissioning actions and development of the Final Plan for Completion of ,

Decommissioning.t

.

General information concerning the sampling and analysis requirements for each task i

are included in the narrative. However, many of these requirements overlap and data :
for several purposes will be obtained from a single sample, well installation, or i

borehole. Sampling under the SCP will be more extensive and extend to the media in
'

each unit since licensed material (uranium) was present in most processing areas of the
facility. Hazardous ccustituents, however, are. expected to be limited to only a few areas. ;

Sampling conducted during the initial phase of the RFI will focus on the potential
sources rather than the media. The work effort required to complete the SCP, including

,

quality assurance / quality control, are provided as appendices to this plan. Additional
iinformation on sampling and analysis methods, quality control, and other related issues

are addressed in Section 3.0, " Data Collection Quality Assurance Plan" ;

1.4 Selection of Units
:

During the FEI, past and present operations which had the potential to contribute
licensed material to the environment were identified and designated as operating units' '

,

for investigation. Since much of the data available at the facility is associated with the ;

unit designations in the FEI, those unit designations have been retained in this SCP. *

' The balance of the site has been assigned unit designations to complete the investigation

O of the site. Table 1, " Site Characterization Unit Listing", lists the areas and their unit '

assignments.
,

For purposes of the SCP, SFC will investigate those units where past or present
,

operations could have resulted in the release of licensed materials. In addition, for
purposes of completeness, as mentioned above, the SCP also identifies units that SFC
will investigate because they may contain chemical materials other than those containing
hazardous constituents (which would be investigated under the RFI). The units where :4

licensed materials or such chemical materials may be present are listed in Table 1. |
|

L5 Work Plan Organization

iThe SCP was written in the fonnat of the RFI Workplan defined in the CAP. Much of
the information suggested in the Draft BTP has been provided in the Current Conditions _|
Repo,t and will not be duplicated here. The SCP presented here addresses the five !

major areas outlined in the CAP as follows:
;

Section Description
.

2.0 Project Management Plan
,

3.0 Data Collection Quality Assurance Plan i

4.0 Data Management Plan

O ;
1-4 .;

)
i

'
,. _ __ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ .



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

,

5.0 Health and Safety Plan'

6.0 Community Relations Plan +

;

Section 2.0 includes a description of the technical approach, schedules and estimated j

budgets. Elements of the tasks are discussed, and the general approach used to collect
and evaluate the data is presented. Section 2 will also include the details of sample
collection, such as the number of samples, location, parameters, etc.

:
3

''

Section 3.0 presents the quality assurance plans for sampling and analysis to be
performed during the SCP. Information on the proposed sampling methods, field quality
control, analytical methods, analytical quality control, etc. is presented in this plan.: The

_

general approach of the quality control plan is designed so that all data collected will be
of acceptable quality and comparable with other data sets.

.Section 4.0 presents the basic approach to handling data from previous studies and the
data which will be generated during this investigation. A series of files, computer
programs and a systematic approach to data management are the key elements to this
plan.

1

Section 5.0 is the Health and Safety Plan to be used during field investigations. This -|

plan is based upon the existing health and safety requirements currently in the NRC
'

;

license, the collective experience of SFC, and experience gained in the previous

O investigations. This plan may be modified as the SCP progresses and actual field
*

conditions warrant changes. ,

J

Section 6.0 outlines the basic approach to the community relations plans used by SFC. |

This plan outlines community relations activities to be conducted during the site {
characterization, j

!

.

[

t

.

.

|O 4

|
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2.0 Project Management Plan in)~Q
2.1 Environmental Setting !

!

Sequoyah Fuels has historically conducted extensive monitoring, sampling and testing of
its facility operations and the impacts it has had on the surrounding environment. While '

operating the facility, SFC routinely monitored approximately 350 environmental-related -

locations as required by its various federal and state licenses and permits.

'

Beyond the routine monitoring program, SFC was periodically required to gather and
report additional environmental information, in response to requests from the various i

'

state and/or federal governing agencies. The environmental setting for SFC was well
documented during the Facility Environmental Investigation (FEI) described in Section 1 i

of this report, and submitted to EPA with the Current Conditions Report, dated i
'November 1,1993. The FEl is an important study which supports this Site

Characterization Plan and should be examined further for a more thorough investigation j

of the facility conditions.

He result of the data gathering described above, combined with a thorough
understanding of the plant chemistry, operations and history, is a facility with an intimate'

.

knowledge of both the environmental conditions on-site as well as off-site. Therefore, :

the emironmental setting is well established and the FEI investigation will need only .

supplemental data gathering for completing the RFI Report.

2.1.1 Geology

The SFC Site is immediately underlain by a thin layer of Quaternary-age terrace deposits
which overlies approximately 390 feet of the Pennsylvanian-age Atoka Formation. The .j
two (2) uppermost lithologic units of the Atoka are an upper shale with a sandstone unit !

immediately below the shale. The Atoka Formation is underlain by the
Pennsylvanian-age Wapanoka Limestone Formation.

The Atoka Formation is characterized by irregularly bedded discontinuous units of ,

sandstone, siltstone, and shale, with thin limestones in the lower part. Beneath the
facility, the Atoka bedrock surface slopes toward the northwest, west, and south- ,

southwest from its high point located in the MPB area (see Cross Section in Figure 1). |

The regional dip in the site area is 2-3 degrees southwest into the Arkoma Basin. ;

Terrace Deposits

The geology at SFC has been characterized and grouped into three (3) geological stratas.
The first strata, the terrace deposits, are at or near the surface and are remnants of
extensive terrace deposits laid down during historical high water stages of the local river -

O
systems. Downcutting by these rivers has left these deposits high above the present-day

f
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o river valley. The terrace deposits consist primarily of silts, sandy clays, gravelly clays,
y) and clays that overlie shale and sandstone units of the Atoka Formation. From their

maximum thickness on the hilltops in the area (including the hfPB and SX Building
areas), the terrace deposits thin rapidly in all directions. The terrace deposits at SFC
range in thickness from zero to approximately 16.4 feet (average about 6.7 feet). The
thickest deposits are located near the southwest corner of the hiPB and thin in all
directions away from this area.

Shallow Shale Unit

The second strata, the Shallow Shale Unit consists of an upper shale unit which
underlies the terrace deposits beneath the MPB and SX Building areas, the UF6 storage
pad, the Yellowcake Storage Pad, the Emergency Basin, Sanitary Lagoon, the North
Ditch, the DUF4 Building, and portions of the Fluoride Clarifier and Fluoride Settling
Basins.

The thickness of this uppermost shale ranges from zero to 20.1 feet. The thickest areas
of the shale are found in the Yellowcake Storage Pad area, the SX Building area, the
MPB area, and the area north of the hfPB. De shale thins to zero feet thickness to the
west, north and south of the MPB area. This shale unit is typically dark grayish brown,
fissile, silty and sandy near the contacts with adjacent sandstone units. This unit is
laterally continuous beneath SFC until it is no longer prwnt in the stratigraphic
sequence due to erosion.

Deep Sandstone Unit

The third strata, the Deep Sandstone Unit, located beneath the uppermost shale, is a
highly cemented, very fine to medium-grained, pale brown to dark gray, sandstone. This
sandstone is laterally continuous across most areas of SFC. This sandstone is essentially
impermeable (except for joints or fractures) due to its highly cemented nature. The
formation ranges in thickness from zero to 12.5 feet and occurs at depths anywhere from
2 to 27.51 -t. The sandstone is thickest near the southeast and northeast corners of the

MPB and i ,lly thins toward the west where it is eventually removed from the
section throg., crosion.

Beneath the uppermost sandstone (in the MPB and SX Building area)is an alternating
sequence of laterally continuous sandstone and shale units with lenses of sandstone and
shale irregularly scattered throughout the formation. These individual units have been
characterized to a depth of about 45 feet in the MPB area.
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p 2.1.2 Hydrogeology :

i
lGroundwater at SFC occurs in limited quantities in the terrace deposits and within the

deeper interbedded sandstones and shales of the Atoka Formation. The FEIidentified ;

two (2) zones with limited interconnection that support groundwater flow systems. |
:

The uppermost groundwater system, the Shallow Shale /rerrace System, is in a shallow ,

fractured weathered shale that is in hydraulic communication with groundwater ;

contained in overlying terrace deposits. The average groundwater flow velocity,
'

established during the FEI (See Vol.1, Chapter 7, Section 7.4.2.2), in the shallow
shale / terrace system was determined to be 0.016 feet / day (i.e. 5.8 feet / year). The ;

groundwater potentiometric surface map for this unit is shown in Figure 2. ;

Groundwater flow is radially away from the Site toward the northwest, west, and
southwest. j

i

Beneath this upper groundwater system, but separated by a dense, nearly impermeable, |
highly cemented, non-porous sandstone aquitard, is an interbedded shale and sandstone -

sequence referred to as the Deep Sandstone / Shale System. The Deep Sandstone / Shale ;

System typically occurs between depths of 10 to 40 feet. The sandstone aquitard has a |
very low vertical permeability, and separates the overlying shallow shale / terrace i

groundwater from deeper bedrock groundwater systems. There appears to be no major
communication with the groundwater contained within the overlying shale or terrace

,

O deposits. In fact, the uppermost sandstone unit may act in some areas as an i
'

impermeable barrier on which groundwater contained within the overlying shale and
terrace deposits is perched. This sandstone is very highly cemented, very fine grained, i

and has very little primary porosity through which groundwater can move. The average
groundwater flow velocity in the deep sandstone / shale system was determined to be i

0.073 feet / day or about 27 feet / year (See Vol.1, Chapter 7, Section 7.4.2.2). The
|groundwater potentiometric surface map for this unit is found in Figure 3. Groundwater

flow is radially away from the east (MPB area) toward the northwest, west, and
southwest.

Groundwater in the Site area is described in United States Geological Survey
publications as being of poor to fair quality and considered least favorable for
groundwater development (Marcher,1969). The SFC Site does not overlie a bedrock or
alluvial aquifer (Johnson,1983).

=

2.1.3 Solls j

According to the U.S.D.A. Soil Conseivation Survey Map of Sequoyah County,
Oklahoma (Abernathy,1970), SFC's main plant is located over soils of the Pickwick
Series. Other soils identified in the immediate process area include soils of the Hector

- Series, Linker Series, Stigler Series, Mason Series, Ender Series, and Vian Series. A -

- O ,
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detailed description of these soil series can be found in the FEI (Vol.1, Section 7.4.1.1)i
,

as they will only be summarized here. ,<

The Pickwick Series (PcB, PcC, PcC2) consists of deep, moderately permeable, ;

well-drained soils on uplands that form in weathered material from sandstone. ' The Vian
Series (VaB and VaC) soils consist of deep, moderately slowly permeable, moderately i

.well drained soils on uplands that form in loamy alluvium 'or loess. The Stigler Series |
soils are deep, very slowly permeable, somewhat poorly drained soils on uplands. The i

Mason Series soils (Ma) consist of deep, moderately permeable, well drained soils in 1

bottomlands. The Hector-Linker-Binder Complex (HCF),5 to 40% slopes, range from |

stony and.very shallow to deep. Hector and Linker soils make up 75% of the total area. -

The Hector Series soils consist of shallow, rapidly permeable, excessively drained soils on ;

uplands that form in material weathered from sandstone. Soils of the Enders Series are ;

deep, slowly permeable, moderately well drained and occur on sloping uplands. The ;

Linker Series soils consist of moderately deep to deep, moderately permeable, well ;
drained soils on uplands that formed in material weathered from sandstone. ;

:

2.1.4 Surface Water
i

i

SFC is located on the east bank of the headwaters of the Illinois River tributary of the i
Robert S. Kerr Reservoir. Downstream from the facility, approximately % mile, the !

Illinois River joins the Arkansas River tributary of the reservoir. The natural quality of '

the.two river systems are quite severe in contrast. The much clearer Illinois River is fedO by runoff from the steeper and rockier lands of eastern Oklahoma while the Arkansas
;

River carries much more turbidity from it's course through the flatter farming areas of |
northern and western Oklahoma.

The east bank rises from the reservoir at a steady rate for several hundred feet before
the slope lessens to a slight rise in the area of the facility processing area. The facility ,

setting can generally be described as being located on a bluff above the reservoir ;

headwaters with a floodplain located on the opposite or west side of the reservoir. -!

!

SFC has conducted analysis of the Illinois River upstream (U.S. Highway 64 bridge) and j
downstream (Robert S. Kerr Reservoir) of SFC's discharges on a monthly basis for. !

'

several years as required by SFC's NRC license. In addition, quarterly samples are i

taken of the Arkansas River, both upstream and downstream of its confluence with the
Illinois River. The analysis has included nitrate, fluoride, uraniun;, gross alpha and beta
radiation and radium-226. The monitoring remains part of the SFC monitoring program ;

and is anticipated to continue throughout the decommissioning process as a result of .

NRC license conditions. The State of Oklahoma (DEQ) has been a participant in the {
sampling program for several years. ;

!

SFC's NRC license r'equires monitoring of surface waters at three other locations in .

'
proximity to the facility to assist in determining if there have been operational impacts.

O U
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They include two farm ponds east of the facility and the Salt Fork River which isO immediately north of SFC's property. :

The Decorative Pond and the Storm Water Reservoir are the only non-process surface j
impoundments within or downgradient of the facility processing area located on SFC.
property. The Decorative Pond, located south of the MPB (see location on Figure 4), is - ;

fed by a pipeline from SFC's water supply line from' Lake Tenkiller and therefore does !

not collect storm water runoff or process discharges and is used for. aesthetic purposes ,

only. The Storm Water Reservoir currently collects stormwater runoff from non-process j
areas. This impoundment is discussed in Section 2.1.6. The headwaters of the Robert S. |
Kerr Reservoir (the Illinois River Branch) is downgradient and, except for a narrow strip j

managed by the Corps of Engineers, borders the entire western boundary of SFC's |
property. All discharges and storm water runoff from the facility's procesring area
eventually enter the Robert S. Kerr Reservoir. ;

!

There are also eight small (less than 1/2 acre) man-made farm ponds located on SFC !

property as can be seen in aerial photos. None of the farm ponds receive storm water ;

runoff or discharges from SFC process operation areas. Investigation of facility impacts ,

will not be conducted on any of the eight farm ponds unless site studies indicate that'
impacts to off-site locations may have occurred. *

2.1.5 Wetlands :

l.O SFC will contact the local office of the U.S. Fish and Wildlife Service to obtain a map (s) j
showing locations of wetlands within one mile of the facility. Wetlands which are

,

identified as being within or at the facility property boundary or are within % mile
downgradient from the processing area will be sampled and analyzed in a manner to !
characterize the physical and chemical nature of surface water and sediments.

)
2.1.6 Storm Water Runoff j

I

Historically, storm water runoff from the outer perimeter of the process area, i.e., the !

northern and western sections, entered well defined ephemeral streams which flow |
westward and drain into the Robert S. Kerr Reservoir. In 1989, SFC constructed a .j
drainage ditch around the perimeter of the northern and western SFC processing area j

that intercepts that storm water runoff and diverts it through Outfall 008. Storm water |
which falls on the interior sections of the processing area either flows directly into or is
pumped from a catchment basin, i.e., the Emergency Basin, into the Combination
Stream. The surface water routes, discharge points, and radiological impacts have been
extensively investigated and are discussed in Volume I-Section 4 of the FEI.

Also, as part of the overall reccnfiguration of storm water management, SFC constructed
a sixteen acre (16) acre storm water retention pond in May 1991. This impoundment,
known as the Storm Water Reservoir, was designed to collect storm water which
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;

;

discharges through Outfall 008 and facilitate a reduction of nutrient levels by biological .
.-

y processes prior to discharge. Permit modification requests to allow usage of the
reservoir were made in September 1991, to both the OWRB (now DEQ) and the EPA
Permits. The EPA has granted the necessary permit modification, however, the DEQ
has not. Storm water from the outer portion of the process area continues to be<

,

,

discharged through Outfall 008 at its present location, which will continue until the
'

permit modifications are granted by the DEQ. If DEO grants the permit modification,
Outfall 008 will move to a discharge point from the Storm Water Reservoir. Currently,
the Storm Water Reservoir collects storm water from non-process areas.

Storm water runoff from the facility is monitored whenever runoff occurs as part of"

SFC's requirements under its EPA and DEO permits. Results from monitoring under i

the two permits will be summarized in the Final Results Report.

2.1.7 Sediment '

SFC has conducted extensive sampling of sediments in the Illinois River upstream and
downstream of SFC at those locations described above for the surface water sampling. ]
This monitoring remains part 'of the SFC monitoring program and is anticipated to -|

continue throughout the decommissioning process as a requirement of SFC's NRC j
license conditions. The State of Oklahoma (DEQ) has been a participant in the 4

sampling program for several years.

Sediments are also routinely sampled at two locations along the ephemeral stream which ,
conveys discharges from SFC Outfalls 001 and 008 to the Robert S. Kerr Reservoir.
These sediment sampling locations include a site at the Port Road Bridge and at the
confluence of the effluent stream with the headwaters of the Robert S. Kerr Reservoir.
Sediment samples within the Arkansas River are not required by the NRC license.

Additional studies have been conducted on sediments in the ephemeral stream which
carried storm water from the facility to the Robert S. Kerr Reservoir. The results of
these studies ware reported in Section 4.4 of the Addendum to the FEI.

Results from all surface water sediment monitoring described above will be provided in
the Final .Results Report. Data will be limited to that collected since the UF6 facility
shutdown in November of 1992, which is more representative of conditions existing
today.

2.2 - Characterization Plan

The purpose of the site characterization effort described in the SCP is to determine the
extent and concentrations of licensed materials in the soil and other unconsolidated
deposits. As noted in Section 1, the RFI will determine the nature and extent of
releases of hazardous waste or hazardous constituents, and, for purposes of
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r completeness, the SCP will also describe the investigation of areas where other chemical
' -materials may be present. A significant number of soil, sediment and groundwater ,

samples were collected and analyzed as part of the Facility Environmental Investigation
.

(FEI) which was performed during 1990 and 1991. Data collected during the FEI meets !
"

the quality assurance and quality control requirements for site characterization.
Appropriate sample collection, handling, preservation, chain-of-custody, and analytical ;

protocols were used. Sampling results from the FEI area are therefore valid for site .

characterization. The results of this sampling effort have been evaluated and additional ,

sampling locations selected as indicated. Subsurface contour plots and diagrams will be :

prepared as part of the characterization program. ;

A grid system was established for the Sequoyah Facility and was used for the assessment i

following the 1986 UF release (see NUREG-1189, " Assessment of the Public Health
Impact From Accidental Release of UF6 at the Sequoyah Fuels Corporation Facility at |

Gore, Oklahoma," Vol. 2, Appendix 5.2.7, Page 269, March 1986) and during the FEl .

performed by Roberts /Schornick and . Associates, Inc. (see Facility Environmental
Investigation, Vol.1, July 31,1991). The grid established is in feet with the southeast '

corner of Section 21 of T12N, R21E as the point on the grid system with coordinants N- '

10,000 and E-10,000. The N-10,000 line of the grid system lies along the section line .

(Highway 10). The plant process area and related facilities are within Section 21. This
grid system will be used for reference purposes to designate the location of survey 1

measurements and sample collection locations in all future sampling events or |

O investigations. A third value may be used to designate depth from ground surface for
subsurface soil samples.

SFC is in the process of conducting interviews with employees, both former and current, 1

to help identify areas which may have been impacted by facility operations. Inquiries are - ,

| .
being made regarding restricted area boundary changes, equipment and material storage ,

locations, solid waste burial areas, and other structures or facility grounds and areas !

which may have become contaminated due to plant operations. The information :

obtained from the interviews will be reviewed and utilized for site characterization. For ,

purposes of the SCP, the term "SCP Materials" is defined as licensed material and j

associated non-radiological constituents (i.e., nitrates or fluorides). Areas where SCP ;
Materials may exist which have not been previously identified will be investigated, '

typically through collection of samples and performance of surveys.
;

Specific sampling locations will be selected through a combination of biased and random
sampling. For example, a biased sample location may be selected after consideration of
the process or operation which took place in the area and the likely location for SCP

,

Materials to be present. This will be the primary type of sampling performed during the
SCP effort. Random sampling will be utilized primarily when SFC believes that an area !
has been decontaminated or is not impacted. If SFC wishes to clear an area for |
unrestricted use, random sampling will be performed to demonstrate that the area does
not contain licensed material above specified critena.

O .

2-7 |
,

i

- - - - . , . ,



. . -- - .. . . - -

5
;

'

f
.

$

Field Procedures ;

O
Characterization sampling and surveys are performed in order to identify potential
residual radioactive materials, determine the general location and extent of activity, and ;
estimate activity levels. General survey and sampling considerations are provided in this ;

introduction. Specific information regarding the characterization surveys and samplmg |

are included and will appear in approved site procedures. In order to select the j
appropriate media for sampling, the specific SCP Materials, the number of samples :
required and the sample locations, general guidance is provided for each unit. j

!

Ponds / Basin Contents
.|

:

The contents of each pond or basin will be sampled to determine the average ;

concentration of the SCP Materials. The number of samples to be collected from each |
unit will be specified. Data from the FEI for two selected units indicates that' the :

concentration of uranium is fairly uniform in each particular unit. Four (4) samples ;

collected from the sanitary lagoon had uranium concentrations of 24,200; 10,700; 21,200;
and 18,000 pg/g. For these four values the mean and standard deviation are 18,500 and j

5800 g/g, respectively. Three (3) samples collected from the emergency basin had j

uranium concentrations of 4700,7900 and 6300 pg/g. For thete three values the mean i

and standard deviation are 6300 and 1600 pg/g, respectively. As can be seen from these i

'

results the values are fairly consistent for_each unit and indicate that an average of the-
values will be representative of the basin contents.

Another point to consider is how close the results are to a regulatory criteria or action j
level. The results for the two units provided above are above regulatory criteria or
action levels which are currently approved by the NRC for unrestricted release of areas.
Therefore, for characterization purposes, these materials may have to be controlled and
disposed of in accordance with the approved plan for decommissioning of the facility.
Only minimal, if any, additional sampling will be required for the contents of these units.

An evaluation will have to be performed for each pond / basin identified at the site to
determine. the appropriate sampling and analysis needs. If concentrations for sediments
or sludges in a basin are at or near the regulatory criteria currently approved by NRC
then statistical evaluations defined in NUREG/CR-5849, " Manual for Conducting
Radiological Surveys in Support of License Termination," or an equivalent methodology
will be used to determine if enough samples have been collected and if the regulatory
criteria have been satisfied.

The soils beneath each pond or basin will be sampled after the contents, sludge and
sediments have been removed. Sampling locations will be selected on a random basis in :)
accordance with the recommendations provided in NUREG/CR-5849, " Manual for-

Conducting Radiological Suiveys in Support of License Termination", or an equivalent a

methodology. This effort will not be completed until the ponds are empty. Therefore, i

O i
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*

as described in the Preliminary Plan for Completion of Decommissioning, SFC may issue
a Preliminary Results Report, to be followed by an ac1ndum which will complete the

.

,

!Final Results Report.

Waste Burial Area Contents I

;

Solid waste burial areas are difficult to characterize due to the physical nature of the ;

materials which are contained in these areas. Samples often cannot be obtained using
conventional subsurface soil sampling methods. A backhoe could be used 'to dig into the 1

waste, however this exposes the waste to the environment and to workers performing the
excavation. The most prudent form of sampling should involve the characterization of

' the media immediately surrounding the waste materials to evaluate the extent of
migration from the cell. The boundaries of the burial areas should be defined and
samples collected around the perimeter of the area. The primary focus of the initial. |

'

characterization of these areas will be to determine if licensed material has migrated into
the environmental media beyond the perimeter of the containment for the waste

*

materials.

There are some burial areas, such as the CaF sludge burials, where attempts could be .
'

2

made to evaluate the waste contents. Other materials such as drums mixed in with the i

sludge may make the sampling difficult to perform. Care will be taken not to drill or- '

sample through the bottom of a basin, to preclude the potential creation of a pathway
for a release to the environment. An investigation of these areas will also be made to :

determine if there are any physicalindications of where excavations and burials may !
have been made. The findings of these investigations will be compared with the land
survey information that defines the location of the excavation or burial.

Some information is available concerning solid waste burial area contents. Records were
maintained describing the general types of wastes which were disposed of and the total

- activity of uranium which was disposed. Interviews were conducted with employees who
have knowledge of the materials which were placed into the solid waste burial areas.
Based on these interviews, the burial areas contain primarily scrap metal, old drums and
miscellaneous equipment, with lesser quantities of lab samples and miscellaneous other
items. There may be some asbestos in the solid waste burial areas since this material
was used as insulation on piping and other equipment. Appropriate precautions for
identification and handling asbestos will be taken.

Buildings, Structures, and Facilities

There have been routine surveys performed in buildings, structures and facilities for
many years at the site. The results from these surveys were summarized and included in
the Preliminary Plan for Completion of Decommissioning dated February 16,1993,and
in the Draft Preliminary Report - Description of Current Conditions and Investigations ,

dated November 1,1993. In general, the equipment in these facilities is contaminated |

O !
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:

p' with residual uranium and would require decontamination prior to release. The !
!( buildings will be dismantled as part of the decommissioning process and the materials

generated disposed of in an on-site disposal cell, decontaminated for unrestricted release |

or shipped to an off-site licensed disposal facility.

The activity levels of licensed materials in structures and equipment will be characterized
,

and reported in terms of maximum and average surface activities (fixed and removable) |
2 !per 100 cm and exposure rates. Radionuclide concentrations will also be determined on

a mass basis (e.g. pg/g), activity basis (e.g. pCi/g) or volume basis (e.g. mg/l or pCi/1) ,

where the radioactise material is present in gross quantities within equipment, such as
itanks and conveyance systems. However, removal of bulk materials during deactivation -

of the facility should have reduced the amount of this material which will be present.- -3

,

As part of the characterization process SFC will estimate the volume of the various types
of material which will be generated when the facility is dismantled. This information will ,

'
be used to provide estimates of the quantities of material which will be generated so that
appropriate disposal alternatives are selected. ,

;
*

The main prccess building and other facilities may be subdivided into smaller areas for
characterization purposes. There may also be s.reas or processes where unique situations :

exist which should be identified prior to the dismantlement activities. For example, if a i

pipe contained a significant amount of uranium - this must be considered during the i

O demolition activity. Asbestos will be identified and appropriately handled during the ;

y decommissioning process. There may be other hazards, such as small amounts of UF !6

(UO F ) left in a system, which ay be a concern with respect to protection of workers. ;m2 2 '
Oils containing PCB's have been noted to have leaked in some locations. ' Although
cleanup was conducted, verification samples may be collected and analyzed in these-
areas. .

1

!

Surface and Subsurface Soils
*

i

Surface and subsurface soil samples will be collected from areas which may have been 1

impacted from facility operations. A preliminary review of data provided in the FEI |

indiens that the majority of the SCP Material exists in surface soils, rather than in ;

subsurface soils. There is a significant quantity of data provided in the FEI. This data |
will be evaluated utilizing statistical methods provided in NUREG/CR-5849, " Manual for !

Conducting Radiological Surveys in Support of License Termination" or an equivalent
method. Judgement will be used when determining the number of samples required so
that an excessive number of characterization samples are not collected. For example, if |
it is obvious that an area contains significant levels of licensed material, there is no need
to collect additional samples. However, if an area is borderline with respect to the :

release criteria, an evaluation will be made of the number of samples that are required
to provide the required degree of confidence that the area needs or does not need to be

''

remediated.

O ;
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Sampling results may also indicate the need to investigate an area further. Analysis of ;

samples for additional parameters, collection of additional samples, or performance of a ,

radiation survey may be indicated. A walkover survey using an appropriately sensitive j

system (e.g., Nal detector) to look for small areas where licensed material may be
present may also be performed. This survey will be incorporated into the survey and
sampling protocol for surface soil evaluations. Early identification of impacted areas will
reduce the need to address these issues at the end of the decommissioning process.
SFC's goal is to perform a comprehensive characterization of the site in order to
minimize the number of surprises and findings during implementation of site :

remediation activities.
. !

Borehole sampling will typically be performed to the water table or sample refusal at ,

depth intervals specified for the location of interest. The depth of these borings will ,

vary depending upon the extent of the licensed material, source of the licensed material
and hydrogeologic conditions. Subsurface samples collected will be analyzed to
determine the concentration of total uranium and in some cases, Ra-226 and/or Th-230.

Drainage Areas
>

The drainage areas west of the facility towards the headwaters of the Robert S. Kerr ,

Reservoir contain some sediments with elevated concentrations of uranium, radium-226 *

'

and thorium-230. Previous sampling efforts have indicated sediment deposits are-
isolated and difficult to obtain, since the bed of these drainage areas is rough and .

.
_

- irregular. Samples must be scraped up from in between cracks and crevices. The area is
also very difficult to access due to the terrain, making it difficult to get any construction .

'

equipment or drilling rigs into the area. The deposits will be characterized to determine
their solubility and potential to migrate into the water. These materials are likely very

' insoluble and will not migrate significantly. This information is required for
characterization and evaluation of remediation options.

'

;

:

Estimation of the approximate volume of material which is deposited in stream beds will
' '

also be determined. A gamma survey utilizing a NaI(Tl) detector or other sensitive
detector will be used to assist in the identification of the extent of contamination. |
Drainage areas will be carefully and systematically surveyed with a gamma detector. |
Locations of elevated readings will be documented for future sampling and
characterization. Sampling locations will be referenced utilizing the facility grid system. 1

Background Samples and Survey
-

:
,

The criteria for acceptable levels of residual radioactivity at the SFC Facility following
decommissioning will be presented in terms of radiation or activity levels above normal
background. The survey will measure both direct radiation levels from soils and

. ;

'

concentrations of the licensed material contaminants being characterized on site in soils,
'

f d sediments. These background levels and

- O .
groundwaters, sur ace waters, an
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i

concentrations will be determined by measurement and sampling at locations in the ;

Os general vicinity of the site which are unaffected by site operations. The measurement ;
'

and sample locations will be chosen such that the media sampled is the same as, or
similar to, that found on site or downgradient of the site. The background survey will be
performed using the same methodologies, techniques, and instrumentation as described
for the on site characterization effort.

,

Analytical Testing

Samples will be analyzed for the constituents specified in accordance with standard
laboratory procedures established for the facility. The analysis will be performed at

'

SFC's laboratory or another laboratory capable o' performing the analysis. Samples will
be submitted to the laboratory using a standard chain-of-custody protocol. Samples will
be stored in accordance with the guidance specified in approved procedures and will be ;

analyzed for the constituents specified within the holding time specifications. Laboratory
personnel performing the analysis will be trained and qualified to perform each

ianalytical test specified. Samples will be disposed of in accordance with approved facility
procedures. ;

QA/QC ;

Quality assurance and quality control practices are covered in detail in other sections

O and in the appendices to this document. The overall quality assurance objective is to -

ensure that sampling and analysis performed in association.with the SCP is of acceptable..
quality. Sampling and analysis efforts will adhere to the QA/QC procedures outlined in i

the sampling plans and laboratory standard operating procedures. The QA/QC . ;

procedures cover most aspects of data collection including sample collection and :
lpreservation, custody of samples, data validation and recordkeeping and data

management practices. ;

:

The laboratory performing the analyses will have a QA/QC program which specifies j
procedures and references to be used. As a minimum, the program will contam-

;

Laboratory instrument calibration procedures and schedules, ;*

:

Specification of adherence to accepted test methods, -
*

Equipment inspection and servicing schedules, '*

The regular use of standard or spiked sample analyses,*
,

i

Operator or analyst training procedures and schedules,*
,

!

O :
;

2-12 s

;
#

.-.



_. - - _ _

A program of continuous review of results, procedures, and compliance with the
O-

+

QA/OC program, and
,

' Documentation of compliance with the program.*

i

2.2.1 Unit Information and Sampling Requirements :

The following information describes the sampling requirements for selected units. The
unit designations and locations are shown in Figure 4 and are consistent with the unit
assignments for the 28 units used in the FEI. The unit buundaries have been changed ,

for some of the units and some new units have been added. Not all units will be
sampled as part of the SCP. Some areas can be adequately characterized utilizing data
obtained during the FEI and subsequent findings.

The primary radioactive constituents of interest at the Sequoyah Facility are uranium, -

thorium-230, and radium-226. Non-radioactive constituents of concern include nitrates >

and fluorides. Another factor which will be considered during the evaluation of the
options available for disposition of soil is uranium solubility. A number of samples will
be analyzed for uranium solubility. Other constituents, such as asbestos and PCBs will
also be included for selected areas which may have been impacted.

,

The following notes are provided for clarification of certain sampling requirements ;

specified in this section:

The depth specified for hand auger sampling is five feet. The actual sampling-

depth will be five feet or to auger refusal if auger refusal occurs prior to reaching
the five foot depth.

_

The depth specified for bore hole sampling is twenty feet. The actual sampling ;.

depth will be twenty feet or to water, if the water table is less than 20 feet deep.
~

'

Sample locations will be referenced using the facility grid system..

Bore holes and other holes drilled for sample collection will be plugged using*

approved methods.

Samples collected through concrete will be referenced to the base of the concrete-

slab. For example, collection of the 0-0.5 foot sample will begin at the surface of
the material immediately beneath the concrete. ;

Samples may not be collected from certain depths due to sample refusal during*

collection. Reasonable efforts will be made to obtain each sample specified,
however if a sample cannot be obtained the reason will be documented and
included with the written summary provided with the results.

2-13
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The unit number shown in parenthesis after the area description designates the |a

O, unit within which the area falh

The following soils, sludges and sediment samples will be collected from the areas and ,

units specified. This sampling effort will provide the results necessary to complete ;

characterization of the soils, sludge and sediments. Additional sampling beyond that j

which is described here may be required to demonstrate that an area satisfies the
'

requirements for release for unrestricted use.
*

2.2.1.1 Main Process Bui| ding Area (Unit 1) -{

Main Process Buildine Information :

:

The Main Process building (MPB), is located near the eastern edge of the industrial l

facility. The MPB is a four story metal building with approximately 95,000 sq.ft. on the- i

ground floor. It is the largest building on the Site and contains the major UF6

conversion processing operation, fluorine generation facilities, and utility and
maintenance areas, administrative offices and a chemical process laboratory. :
Construction of the MPB began in 1968 and reached completion in 1969. The Plant '

ibegan operation in 1970 and ceased in 1992. A thorough review of historical files,
documents and interviews with past and present personnel provided a good ;

understanding of processes and operating practices.

O Main Process Buildine Sampline Recuirements - !

For characterization purposes, the Main Process Building has been divided into several
areas. Each of these areas is listed below, along with the number of samples required

,

for that area. Several samples collected during the FEI will be reanalyzed. i

'l

Cell Room #1 - 1 location (1 FEI location) |
Cell Room #2 - 2 locations i

Maintenance Shop - 1 location (1 FEI location)
Warehouse - 2 locations
Sampling Plant - 2 locations
Process Lab - 0 locations (2 FEI locations) ;

Process Area (Main Plant) - 0 locations (11 FEI locations)

Hand auger samples will be collected from the surface to a depth of 5 feet. Cores must -
be drilled through the concrete floor prior to sample collection. Sample intenals will be
0 - 0.5, 0.5 - 1.0,1.0 - 2.0, 2.0 - 3.0, 3.0 - 4.0 and 4.0 - 5.0 feet.

' Samples from the 0 - 0.5,1.0 -_2.0, and 4.0 - 5.0 intervals will be analyzed for the y
!following constituents:

O
2-14

esw w e-> -r -4--- 7 % ,



_. .._ . . -_
,

;

;

i

'j
J

- -- Uranium (all samples) {
'

. y' Th-230 -(five samples with highest uranium concentration) |

Ra-226 (five samples with highest uranium concentration) {
'

Nitrate (all samples)
Fluoride (all samples) !

Samples from the' 0.5 - 1.0, 2.0 -3.0, and 3.0 - 4.0 foot intervals will be preserved and !
stored for future analysis, if needed. j

Summarv of Sampline Reauirements for the Main Process Building:
,

i

Total Number of Sample Locations: 8 !

Total Number of Samples Collected: 48
Total Number of Uranium Analyses: 41 (includes 17 reanalysis of FEI |

samples) |

Total Number of Th-230 Analyses: 5 ;

Total Number of Ra-226 Analyses: 5 !
'

Total Number of Nitrate Analyses: 24
Total Number of Fluoride Analyses: 24 :

|
Discussion: ]

O\
Samples are needed from beneath the Main Process Building to evaluate the magnitude i
of SCP Material that may be present. Soil under the Cell Rooms, Maintenance Shop,
Warehouse, and Process Lab should be minimally impacted. Soil under the Process :
Area probably would have been the most impacted area due to processing of uranium in ;

this area and pathways which were present for contamination movement. The sand :

placed directly beneath the building during mnaruction of the facility may provide a j
pathway for the movement of liquids which h: re seeped through the concrete.

'

:

The sampling prescribed will not be adequate to locate sma!! a ., nat may have been j
impacted, such as seepage under a sump. These smaller imr 4. Jet eas will be
discovered and evaluated when the concrete floor is removet w e cavation of impacted
soils has begun. This sampling effort should provide a basis it valuating the general ,

impact to the area beneath the building.

Many of the samples collected under the FEI were analyzed for uramum usmg a method -|
which had a detection capability of 400 ug/g. These samples have been secured since
completion of the FEI. Some of the samples will be reanalyzed for uranium using a ' ;

method with a much lower detection level, e.g. 5 ug/g. Several of these samples (five - +

samples collected under the FEI from the process area) with higher uranium j
concentrations will be analyzed for Ra-226 and Th-230. ;

I

o ,
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i

. A review of samples collected during the FEI indicates that one sample location was !

between the cell rooms, one in the maintenance shop, two in the process lab and ten in !

the main process area. !
i

Results from the FEI indicate the presence oflicensed materials appears to be limited to- j

the upper eight feet. However, since these samples were collected inside the building. |

using a hand auger the depth was limited to 5 feet for most samples. In some areas !

auger refusal was encountered at a shallow depth. Samples greater than 5 feet were
collected from the perimeter of building but not beneath the building.

,

Sanitary Sewer Line Information !

!

~

Th Sanitary Sewer Line originates in the north part of the men's change room in the .
,

h1PB and then runs west across the SX yard into the Sanitary Lagoon. The 6" clay pipe :

was laid during the original utilities construction before 1970. Some of the old clay |
sewer-pipe was replaced with plastic pipe during excavation around the SX building's !

underground storage tants. |

Sanitary Sewer Line Samplin_ Requirements '!c

i

!Sample results from the Sanitary Lagoon should be representative of the presence of ~
SCP hiaterial in the Sanitary Sewer Line. A review of this data will be conducted for _|
characterization of the Sanitary Sewer Line.

-

2.2.1.2 Solvent Extraction Building Area (Unit 2) i

!

Soh*ent Extraction Buildine Area Information ,

!

~

iThe Solvent Extraction (SX) Building is a two story metal building approximately 80 feet'
' ~

by 50 feet. The building is located approximately 150 feet west of the hiPB.
Construction began in 1968 and was completed in 1969. Operations began in 1970 and
ceased in 1992. The solvent extraction process involves the separation of uranium and ',

impurities such as heavy metals using a hexane solvent and tributylphosphate to float the j

impurities for easier removal. |
t

Solvent Extraction Buildine Area Sampline Requirements

The floor of the SX Building will be' divided into quadrants for the purpose of sample |
collection. One sample will be.taken from each quadrant. Sample locations will be'' j

evenly spaced, with allowances made for off set due to obstruction's. |

Hand auger samples will be collected from the surface to a depth of 5 feet. Cores must !
be drilled through the concrete floor prior to sample collection. Sample intervals will be i

0 - 0.5, 0.5 - 1.0,1.0 - 2.0, 2.0 - 3.0, 3.0 - 4.0 and 4.0 - 5.0 feet. :

O !
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A Samples from the 0 - 0.5,1.0 - 2.0, and 4.0 - 5.0 intervals will be analyzed for the ;

V following constituents: j

Uranium (all samples) - .!
'n-230 . (all samples)
Ra-226 (all samples) ,

Nitrate (all samples) .. ,

Fluoride (all samples)_

Samples from the 0.5 - 1.0,2.0 -3.0, and 3.0 - 4.0 foot intervals will be preserved and I

stored for future analysis, if needed.
i
'

Summary of Sampling Requirements for the Solvent Extraction Building:

'

Total Number of Sample Locations: 4

Total Number of Samples Collected: 24 .:
!Total Number of Uranium Analyses: 12

Total Number of Th-230 Analyses: 12

Total Number of Ra-226 Analyses: 12 |,

Total Number of Nitrate Analyses: 12 1
I

Total Number of Fluoride Analyses: 12 .

Discussion:

Samples are needed from beneath the SX Building in order to evaluate the magnitude of i
SCP Material that may be present. Considering the size of this building, four samples ,

{i
should provide sufficient information to evaluate the general impact to this area. Small
areas of impact may be missed in this effort. These areas, should they exist, will be
discovered afte.r removal of the concrete floor. !

l

The SX Building area has a high probability of significant impact, based on previous :
samples collected from this area. Although samples were not collected from beneath the ' l

ibuilding during the FEI, many samples were collected from the yard area.
>

Contamination in the SX area appears to be Rmited to a depth of about ten feet. .One ' {
sample exceeded 45 ug/g at a depth of 15 to 20 feet. ;

i

i

Cooling Tower Information

The Cooling Tower is located north of the SX Building and south of the North Ditch
and was part of the original construction completed in 1969. The Cooling Tower is
approximately 35 feet wide and 100 feet long and was designed to cool the process 1

cooling water which was then recirculated to various heat exchangers throughout the' j
O 1

,
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O facility. The equipment is made up of two basins, the hot side basin, and the f
equalization basin, used to keep a constant level in the process recirculation process.

- Cooline Tower Sampline Reguirements
,

,

Scale scrapings will be taken from two locations on the cooling tower and analyzed for j
the following constituents: |

-i
!Uranium (all samples)

Th-230 (all samples) :

Ra-226 (all samples) . ;

Summarv of Sampline Rea_uirements for the Cooline_ Tower:

'

Total Number of Sample Locations- '

Total Number of Samples Collected: 2
Total Number of Uranium Analyses: 2 j
Total Number of Th-230 Analyses: 2 .

Total Number of Ra-226 Analyses: 2

piscussion: ;

Cooling coils in the digest tanks or boildown tanks are believed to have developed leaks,
allowing uranium to enter the cooling water and be taken to the Cooling Tower.

;

RCC Evaporator Information

'

The RCC evaporator is located north of the SX Building and west of the Cooling Tower
and was built in 1980. The RCC evaporator stands atop a concrete pad which measures ;

approximately 35 feet by 30 feet. The mechanical recompression evaporator is ;

approximately 40 feet tall. j
:

RCC Evaporator Sampline Requirements
,

!

Hand auger samples will be collected from the surface to a depth of 5 feet. Cores must :

be drilled through the concrete pad prior to sample collection. Sample intenals will be '

0 - 0.5, 0.5 - 1.0,1.0 - 2.0, 2.0 - 3.0, 3.0 - 4.0 and 4.0 - 5.0 feet.
,

Samples from the 0 - 0.5,1.0 -2.0, and 4.0 - 5.0 foot intervals will be analyzed for the - !

following _ constituents: !

!
1Uranium (all samples)

Th-230 (all samples)
Ra-226 (all samples) )O !

,
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Samples from the 0.5 - 1.0, and other remaining intervals will be preserved and stored

.

for future analysis, if needed.
:

Summarv of Sampline Recuirements for the RCC Evaporator: i

Total Numb'er of Sample Locations: 2 i
Total Number of Samples Collected: 12 1
Total Number of Uranium Analyses: 6_ j

Total Number of Th-230 Analyses: 6

Total Number of Ra-226 Analyses: 6 -t

!

Discussion: e

Liquid has spilled into the concrete sump area from leaks and malfunctions. Soil under
the concrete will be characterized with the sampling described above.

r

2.2.1.3 Initial Lime Neutralization Area (Unit 3) .

Initial Lime Neutralization Area Information

The Initial Lime. Neutralization Area is located southwest of the MPB and southeast of
the South Yellowcake Sump. Lime neutralization was conducted in this area for a brief

- time after plant start up in 1970 and consisted of approximately 50 tons of cnished !
limestone. The limestone pile functioned as the initial neutralization for hydrogen i

fluoride scrubber wash water was discharged on top of the limestone pile until
. !

construction of the Fluoride Settling Basins was completed in 1971. Limestone would be j

replaced as the limestone dissolved. Upon completion _of the Fluoride Settling Basins, j
the scrubber wash water was re-routed for neutralization through these Settling Basins, i

and the limestone in Unit 3 was spread and abandoned. Subsequently, the limestone
and surrounding soil were removed in 1992 and placed in the Interim Storage Cell.

Initial Lime Neutralization Area Sampline Reauirements

The Initial Lime Neutralization area will be divided in half and a sample taken from
each end, near the center of each half.

Bore hole samples will be collected from the surface to a depth of 20 feet." Sample
Intervals will be 0-0.5,0.5-1.0 feet, and thereafter at every one foot interval.

Samples from the 0 - .0.5,1.0 - 2.0, 4.0 - 5.0, 9.0 - 10.0, and 19.0 - 20.0 foot intervals will
be analyzed for the following constituents:

- Uranium (all samples)
Th.230 (surface samples only)

O
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Ra-226 (surface samples only)3,

_,1 Nitrate (all samples)
Fluoride (all samples)

Samples from the 0.5 - 1.0, and other remaining intervals wil1 be preserved and stored
for future analysis, if needed.

Summarv of Samtling Requirements for the initial Lime Neutrali7ation Area:

Total Number of Sample Locations: 2

Total Number of Samples Collected: 42
Total Number of Uranium Analyses: 10

Total Number of Th-230 Analyses: 2

Total Number of Ra-226 Analyses: 2

Total Number of Nitrate Analyses: 10

Total Number of Fluoride Analyses: 10

Discussion:

Samples must be collected from the Initial Lime Neutralization Area in order to
evaluate the magnitude of SCP Materials that may be. in the area. The sampling
described here should provide sufficient information to evaluate the general impact to
the ar.a. Significant soil remediation werk has already been completed in this area.

Most of the samples collected during the FE! were collected from near the ground
surface. Samples were not collected at a depth greater than four feet. Approximately
20 percent of the samples collected from the upper two feet of ground surface were
greater than 45 ug/g uranium. This area has been remediated since the FEl sampling.
Samples collected after this remediation will also be used for site characterization.

2.2.1.4 Surface Water, Entire Facility (Unit 4)

This unit was defined under the FEI for the purpose of addressing " surface water from
the S5-acre facility, as well as surface water nmoff exit points and outfalls." Surface
water is addressed in other sections of the SCP and RFI Workplan and will not be
described here.

2.2.1.5 Solid Waste Burial Area No.1 (South) (Unit 5)

Solid Waste Burial Area No.1 Information

The Solid Waste Burial Area No.1 (South),is located north of the Emergency Basin
and was operated from September,1970 to January,1981. The 0.6 acre burial area was

n used for disposal of approximately 51,115 cubic feet of low level radioactive waste
! I
'J~
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O burial activity complied with state and federal regulations (10 CFR 20.304).
materials such as equipment, drums, laboratory sample containers and other solids. The ;

Solid Waste Burial Area No.1 Sampling Reauirements .

Sampling the contents of the solid waste burial area.would be difficult, due to the !

physical characteristics of this material. Derefore the impact to the soil surrounding the *

waste material will be evaluated by sampling around the perimeter of the burial area. ;

An EM survey will be conducted to define the dimensions of the burial area.
-

'

Eight locations will be sampled, three on each side at even spacings, and one on each.
' - end. ,

Bore hole samples will be collected from the surface to a depth of 20 feet. Sample
.

,

-intervals will be 0-0.5,0.5-1.0 feet, and thereafter at every one foot interval.
,

i

Samples from the 0 - 0.5,1.0 - 2.0, 4.0 - 5.0, 9.0 - 10.0, and 19.0 - 20.0 foot intervals will I

be analyze.d for the following constituents:
,

Uranium (all samples) 1

Th-230 (all samples) ;

Ra-226 -(all samples) ;
Nitrate (all samples) j

Fluoride (all samples) j
!

Samples from the 0.5 - 1.0, and other remaining intervals will be preserved and stored - -|
for future analysis, if needed. j

i

Summary of Sampling Requirements for Solid Waste Burial Area No.1: :

Total Number of Sample Locations: 8 ;

Total Number of Samples Collected: 168 |

Total Number of Uranium Analyses: 40 !
Total Number of Th-230 Analyses: 40 ,

Total Number of Ra-226 Analyses: 40 j

Total Number of Nitrate Analyses: 40 -|
Total Number of Fluoride Analyses: 40

'{Discussion:
i
!

Records, photographs, and interviews with long term employees have shown that a _ j

variety of equipment and materials were disposed of in this area. An evaluation should j
- be made of the impact of these materials on the soils surrounding the burial area. The !

.

!
:
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Ox
sampling described here should allow such an evaluation. Samples collected during the -
FEI were collected from the upper four feet. Some uranium of significance was
measured at the two to four foot depth - out of the five samples collected in this range,-
two exceeded 45 ug/g. The additional sampling described here is needed to adequately ..

'

4characterize this area. In order to characterize the impact to the soils adjoining the
waste the sample depths should be greater than four feet, since at least four feet of 1

cover is believed to have been placed over the waste. ;

As mentioned above, due the nature of the contents of the burial area, it is not practical |

to sample within the materials.

'

2.2.1.6 Emergency Basin (Unit 6)

Emercenev Basin Information *

!

The Emergency Basin is located within the restricted area boundary just west of the
. |

;

North Ditch and north of the SX Building. The unlined basin has an estimated capacity
of approximately 133,300 cubic feet. Unit 6 was constructed in 1969 to provide j
temporary storage of storm water runoff from process areas and secondary containment j

for accidental spills and upsets. In 1986, the basin collected wash water from the UF. !
release incident. |

| Emergency Basin Sampline Reauirements

Sludge / sediment samples will be collected from four locations in the basin. The sample !

interval will be the depth of the sludge. For purposes of volume determinations, ten ,

locations will be probed to determine the depth of the sludge. ;,

!

Location of the samples will probably be one in each quadrant, and will be analyzed for
the following constituents:,

Uranium (all samples)
Th-230 (all samples)
Ra-226 (all samples)

,

Nitrate (all samples)
Fluoride (all samples)

1

Summary of Sampling Recuirements for the Emergency Basin:

'

Total Number of Sample Locations: 4

Total Number of Samples Collected: 4

Total Number of Uranium Analyses: 4~

Total Number of Th-230 Analyses: 4

Total Number of Ra-226 Analyses: 4
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Total Number of Nitrate Analyses: 4

Total Number of Fluoride Analyses: 4
'

~-

Total Number of Locations to j
be probed for depth: 10 )

Discussion: >

+
4

A boat will be used to collect the samples and probe the depth of the sludge / sediment. |
'

'There is no_need to sample the sludge at intervals since the concentration of uranium in
the sludge is fairly uniform, The sample interval will be the depth of the sludge. ;

I!Three samples were collected of the top six inches of sludge during performance of the
_ FEI. These concentrations were 4700,7900 and 6300 ug/g of uranium. >

i
Volume estimates will be made in order to evaluate options available for disposition of
the sludge. ;

Sampline Reauirements for the Soils Beneath the Emergency Basin

After the sediment has been removed from the Emergency basin, the basin bottom will' t

have to be sampled for characterization purposes. The basin bottom will be divided into
six equal segment and samples collected from the center of each segment. Samples will
be analyzed for the following constituents:

..

Uranium (all samples) |
Th-230 (surface sample for each location) :
Ra-226 (surface sample for each location) j
Nitrate (all samples)
Fluoride (all samples)

Hand auger samples will be collected from intervals of 0 - 0.5 ft.,0.5 - 1.0 ft., and at one )
foot intentals thereafter to a depth of five feet. )

i

Samples from the 0 - 0.5 ft., 0.5 - 1.0 ft., 2.0 -3.0 ft., and 4.0 - 5.0 ft. interval will be j
analyzed for total uranium, thorium-230, radium-226, nitrates, and fluorides. The j

remaining samples collected will be secured and saved for later analysis if necessary.

Total Number of Sample Locations: 6

Total Number of Samples Collected: 36
Total Number of Uranium Analyses: 24
Total Number of Th-230 Analyses: 6

Total Number of Ra-226 Analyses: 6

Total Number of Nitrate Analyses: 24 i

Total Number of Fluoride Analyses: 24 j
O !
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2.2.1.7 Sanitary Lagoon (Unit 7)

Sanitarv Lagoon Information
,

The Sanitary Lagoon,is located northwest of the SX Building and south of the
Emergency Basin and was built in 1971. The lagoon is used for microbiological
oxidation of sanitary waste water from lavatories, showers, and laundry facilities. The >

lagoon is approximately 230 feet by 150 feet and eight (8) feet deep, with a capacity of
4approximately 129,000 cubic feet. The water in the lagoon is treated and discharged via

a permitted outfall into the Combination Stream Drain. ,

i

Sanitary Lacoon Sampline Reauirements ]
Sludge / sediment samples will be collected from four locations in the lagoon. The sample
interval will be the depth of the sludge.

,

i

For purposes of volume determinations, ten locations will be probed to determine the
- I

depth of the sludge. )
i
'

Location of the samples will probably be one in each quadrant, and will be analyzed for
the following constituents:

!

O Uranium (all samples) 1

Th-230 (two samples collected from the locations with the highest uranium
concentration)

Ra-226 (two samples collected from the locations with the highest uranium
concentration)

Nitrate (all samples)
Fluoride (all samples) q

Summarv of Sampline Requirements for the Sanitary Lagoon:

Total Number of Sample Locations: 4

Total Number of Samples Collected: 4

Total Number of Uranium Analyses: 4
' '

Total Number of Th-230 Analyses: 2
~

Total Number of Ra-226 Analyses: 2
Total Number of Nitrate Analyses: 4

LTotal Number of Fluoride Analyses:. 4

Total Number of Locations to be
Probed for depth: '10

0
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Discussiom

Uranium from the washing of contaminated clothing in the laundry has impacted the
sanitary lagoon. ;

A boat will be used to collect the samples and probe the depth of the sludge / sediment.
.

Concentrations of radionuclides in the sludge are fairly uniformly distributed throughout |

the sludge. The sample interval will be the depth of the sludge. ,

t

Four samples of sanitary sludge were collected during the FEI, with results of 24,200; ,

10,700; 21,200 and 18,000 ug/g uranium.

Volum; estimates will be made in order to provide _ data for the evaluation of options
available for disposition of the sludge.

Sampline Requirements for Soils Beneath the Sanitary Lagoon ;

After the sludge and sediment has been removed from the Sanitary Lagoon, the bottom ;

of the lagoon will be sampled. The lagoon bottom will be divided into six equal i

segments and samples collected from the center of each segment. Samples will be !

analyzed for the following constituents:
'

Uranium (all samples)
Th-230 (surface sample for each location) ;

Ra-226 '(surface sample for each location) ,

Nitrate (all samples)
Fluoride (all samples)- ,

i
,

Hand auger samples will be collected from intervals of 0 - 0.5 ft.,0.5 - 1.0 ft., and at one
foot intervals thereafter to a depth of five feet. .

Samples from the 0 - 0.5 ft., 0.5 - 1.0 ft.,2.0 -3.0 ft., and 4.0 - 5.0 ft. interval will be
analyzed for total uranium, thorium-230, radium-226, nitrates, and fluorides. The
remaining samples collected will be secured and saved for later analysis if necessary.

'

Total Number of Sample Locations: 6

Total Number of Samples Collected: 36
Total Numb'er of Uranium Analyses: _24

Total Number of Th-230 Analyses: 6

Total Number of Ra-226 Analyses: 6
iTotal Number of Nitrate Analyses: 24

Total Number of Fluoride Analyses: 24

O
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2.2.1.8 Pond l' Spoils Pile (Unit 8)

Pond 1 Snoils Pile Information

The Pond 1 Spoils Pile is located west of the Emergency Basin and Sanitary Lagoon.
'

This area consists of residual clays removed from.the old raffinate Pond 1 during
construction of Clarifier A in May 1980. The spoils pile area measures approximately
400 feet by 50 feet and approximately 15 foot deep, consisting of approximately 16,200
cubic yards of Pond 1 residual material and cover soil.

|

Pond 1 Spoils Pile Sampline Requirements

Samples will be collected from two (2) locations in the pond spoils pile. The sample
locations will be at 100 foot spacings down the center of the area.

Bore hole samples will be collected from the surface to a depth of 20 feet Sample
'

intervals will be 0-0.5,0.5-1.0 feet, and thereafter at every one foot interval.

Samples from the 0 - 0.5,1.0 - 2.0, 4.0 - 5.0, 9.0 - 10.0, and 19.0 - 20.0 foot intervals will :

be analyzed for the following constituents:

Uranium (all samples)

O Th-230 (all samples)
Ra-226 (all samples) :

Nitrate (all samples)
Fluoride (all samples)

Samples from the 0.5 - 1.0, and other remaining intervals.will be preserved and stored,
for future analysis, if needed.

.

Summaiv of Sampling Reauirements for the Pond 1 Spoils Pile:

Total Number of Sample Locations: 2
Total Number of Samples Collected: 42
Total Number of Uranium Analyses: 10

Total Number of Th-230 Analyses: 10
,

Total Number of Ra-226 Analyses: 10 <

Total Number of Nitrate Analyses: 10

Total Number of Fluoride Antlyses: 10 |

:

Discussion:

Samples collected during performance of the FEI were collected around the perimeter-
of the spoils pile and not collected from through the pile. However, fifty nine samples
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p- were collected during 1987 from the pile at eight locations to a depth of four feet.
U These samples were analyzed for nitrates, radium-226, thorium-230 and uranium-238.

'

Two locations with sample collection to a depth of 20 feet will provide information on *

the SCP Materials through and beneath the pile.

2.2.1.9 North Ditch (Unit 9)
;

North Ditch Information .

The North Ditch is located immediately east of the Emergency Basin and west of the
Incinerator. This retention basin was built in 1972 when an additional section was added
to the east side of the Emergency Basin retaining dike to add a greater holding capacity
for storm water. The North Ditch is triangular in shape with an estimated capacity of r

12,500 cubic feet. Water that is collected in the North Ditch is managed and discharged
via the Combination Stream Drain permitted outfall.

North Ditch Sampling Reauirements

Sludge / sediment samples will be collected from four locations in the North Ditch. The
sample interval will be the depth of the sludge.

For purposes of volume determinations, ten locations will be probed to determine the
'

[ for depth of the sludge.

A sample will be collected from each quadrant and analyzed for the following
constituents: !

Uranium (all samples)
,

Th-230 (all samples)
Ra-226 (all samples)
Nitrate (all samples)
Fluoride (all samples)

Summarv of Sampline Reauirements for the North Ditch:

Total Number of Sample Locations: 4

Total Number of Samples Collected: 4

Total Number of Uranium Analyses: 4

Total Number of Th-230 Analyses: 4

Total Number of Ra-226 Analyses: 4

Total Number of Nitrate Analyses: 4

Total Number of Fluoride Analyses: 4

Total Number of Locations to be
Probed for depth: 10
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Discussion:

Part of the North Ditch has been filled with silt, therefore the as-built configuration will
have to be determined. A boat may be required to collect the samples and probe the
depth of the sludge /se.diment. The sample interval will be the depth of the sludge. 1

Samples were collected from 2 locations at intervals of 0 - 0.5 feet during the FEI. ;
'

These samples are not adequate to characterize the sludge. Collection of an additional-
four samples through the depth of sludge should provide the necessary information. .|

Volume estimates will be made in order to provide data for the evaluation of options a

available for disposition of the sludge. ;

!
.

Sampline Reauirements for Soils Beneath the North Ditch 1

!

After the sediment has been removed from the North Ditch, the bottom will be sampled. ;

The ditch bottom will be divided into four segments and samples collected from the
center of each segment.' Samples will be analvzed for the following constituents: I

i

Uranium (all samples) 1

Th-230 (surface sample for each location) :

Ra-226 (surface sample for each location) ~j
Nitrate (all samples) ;

Fluoride (all samples) !
!

Hand auger samples will be collected from intervals of 0 - 0.5 ft.,0.5 - 1.0 ft., and at one j

foot intervals thereafter to a depth of five feet. |

Samples from the 0 - 0.5 ft., 0.5 - 1.0 ft., 2.0 -3.0 ft., and 4.0 - 5.0 ft. interval will be i j

analyzed for total uranium, thorium-230, ra-226, nitrates, and fluoric'es. The remaining !
'

samples collected will be secured and saved for later analysis if nec :ssary.

Total Number of Sample Locations: 4

Total Number of Samples Collected: 24

Total Number of Uranium Analyses: 16

Total Number of Th-230 Analyses: 4

Total Number of Ra-226 Analyses: 4

Total Number of Nitrate Analyses: 16--

Total Number of Fluoride Analyses: 16

"O
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~ 2.2.1.10 Contaminated Equipment Area (Unit 10)

Incinerator Area Information y

The Incinerator is located to the east of the North Ditch and was built in 1970. The
open-pit Incinerator is approximately 15 feet by 15 feet by 20 feet high and is a fully . ;

enclosed wire cage with a concrete sump, open on one end for ash removal. It has been
'

used to burn non-radioactive combustibles such as boxes, crates, paper and rags.. '

Rainwater that collects in the incinerator pit is pumped into the North Ditch. The ash-
'

was usually drummed and disposed of on-site. i

Incinerator Sampline Reauirements ,

Two sample locations have been selected for characterization of the soil around the
incinerator, one on the northeast and one on the southwest corner. ;

Bore hole samples will be collected from the surface to a depth of 20 feet. Sample ,

intervals will be 0 - 0.5, 0.5 - 1.0 feet, and thereafter at every one foot. interval.
t

Samples from the 0 - 0.5,1.0 - 2.0, 4.0 - 5.0, 9.0 - 10.0, and 19.0 - 20.0 foot intervals will
be analyzed for the following constituents: o

1Uranium (all samples)
;

Th-230 (surface samples only)
Ra-226 (surface samples only)
Nitrate (all samples) i

Fluoride. (all samples) .

Samples from the 0.5 - 1.0, and other remaining intervals will be preserved and stored -

for future analysis, if needed.

Summarv of Sampline Reauirements for the Incinerator:

Total Number of Sample Locations: 2

Total Number of Samples Collected: 42
Total Number of Uranium Analyses: 10

Total Number of Th-230 Analyses: 2
Total Number of Ra-226 Analyses: 2
Total Number of Nitrate Analyses- 10 |
Total Number of Fluoride Analyses: 10

I
)

'

O 1
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Discussion:.

'

The ash in the incinerator will be evaluated when removed. For characterization at this .i
point, evaluation of the impact of operation of the incinerator, if any, on the soil around |
.the incinerator is needed. . Another source of SCP Materials could be the handling of-

'

ash receivers in the area in the early 1970's. The sampling described here should j

accomplish the evaluation. !
q

Solid Waste Buildine Information |
:
t

The Solid Waste Building is located east of the North Ditch and south of the ;

Incinerator. The metal building was built in 1989 and is approximately 30 feet by 50 .|
feet. The building provides an enclosed area to sort trash and compact low level' ]
radioactive waste for shipment off site.

Solid Waste Buildine Sampline Reauirements )

To aid in characterization of this area, two locations outside the building and as close to !

the building as possible, will be sampled. One will be on the west and the other on the i

south side.
!

Bore hole sample's will be collected from the surface to a depth of 20 feet. Sample
Intervals will be 0-0.5,0.5-1.0 feet, and thereafter at every one foot interval. j

Samples from the 0 - 0.5,1.0 - 2.0, 4.0 - 5.0, 9.0 - 10.0, and 19.0 - 20.0 foot intervals will ;

be analyzed for the following constituents: !
i
!

Uranium (all samples) j

Th-230 (surface samples only) ,

Ra-226 (surface samples only)
Nitrate (all' samples)
Fluoride (all samples) *

.

I
Samples from the 0.5 - 1.0, and other remaining intervals will be preserved and stored i

for future analysis, if needed. ;

Summary of Sampline Reauirements for the Solid Waste Buildine: ,
~

!

Total Number of Sample Locations: 2 :|
'

Total Number of Samples Collected: 42
Total Number of Uranium Analyses: 10 ,

Total Number of Th-230 Analyses: 2 !

Total Number of Ra-226 Analyses: 2 ,

- Total Number of Nitrate Analyses: 10

!
-
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Total Number of Fluoride Analyses: 10 |O 1

Discussion:

For characterization at this point, evaluation of amounts of SCP Material in soil around ;

the solid waste building is needed. The sampling described here should accomplish the
evaluation.

Uranium contamination in this area appears to be limited to near the ground surface. I
'

Samples collected during completion of the FEIindicate an average concentration in the
top two feet of soil of 1190 ug/g, with 40 of 51 samples collected from this depth interval

'

exceeding 45 ug/g uranium. Of the 45 samples collected below a depth'of 4 feet, none
,

exceeded 45 ug/g. The surface contamination identified in the area is consistent with
,

reports that radioactive contaminated items were stored in this area. ,

'

2.2.1.11 Drainage Areas Around Emergency Basin and North Ditch (Unit 11)

Drainate Areas Around Emercency Basin and North Ditch Information ,

!

This unit includes the drainage areas around the emergency basin and north ditch. -|

Drainate Areas Around Emergencv Basin and North Ditch Sampline Reauirements

P

A significant number of samples were collected from this area during completion of the |
FEI. The results from the FEI are adequate to characterize this area. No additional

.

!sampling is required during site characterization.
i

2.2.1.12 Fluoride IIolding Basin No. 2 (North) (Unit 12) y

Fluoride Holdine Basin No. 2 Information
:

Fluoride Sludge Holding Basin No. 2 is located in the northwest corner of the facility .

west of Solid Waste Burial Area No. 2 and north of the Pond 1 Spoils Pile. The 150 foot |

by 220 foot by nine (9) foot clay-lined basin was built in 1985 to store CaF sludge from !2

the lime neutralization process. The basin's estimated capacity is 201,000 cubic feet. !
~After settling occurs the water is decanted and transferred to the Fluoride Clarifier. The |
basin was originally hypalon-lined and temporarily used upon completion for storing -!

raffinate. The raffinate was transferred to the Clarifiers and the liner was removed and j
has been storing the fluoride sludge since.

:

Fluoride Holding Basin No. 2 Sampling Reauirements
.

To aid in characterization of this area, sludge / sediment samples will be collected from
two locations in the basin. A sample will be collected at each location over the depth ;

O :.
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C) probed to determine the depth of the sludge.

Samples will be analyzed for the following constituents: :

Uranium (all samples) I

Th-230 (one sample collected from the location with the highest uranium ;

concentration) .j

Ra-226 (one sample collected from the location with the highest uranium ,

concentration) - !
'

Nitrate (all samples)
Fluoride (all samples) ,

!
Summarv of Sampline Requirements for Fluoride Holdine Basin No.2: ;

Total Number of Sample Locations: 2 t

Total Number of Samples Collected: 2

Total Number of Uranium Analyses: 2 !
Total Number of Th-230 Analyses: 1 |
Total Number of Ra-226 Analyses: 1 -!

Total Number of Nitrate Analyses- 7 ;

Total Number of Fluoride Analyses: 2
!

O Total Number of Locations to be
Probed for depth: 5 !

i

Discussion: |
.!

A boat will be used to collect the samples and probe the depth of the sludge / sediment.

No samples of sludge from this basin were collected during performance of the FEI. )f
Sludge samples were collected in 1993 for TCLP and radionuclide analysis. j

j

Volume estimates will be made in order to provide data for the evaluation of options |
available for disposition of the sludge. ;j

fSampline Reauirements for Soils Beneath Fluoride Basin No. 2

After the sludge has been removed from the basin, the basin bottom will be divided into 1;
four quadrants, and samples collected from the center of each quadrant and analyzed for . j
the following constituents: '|

f

Uranium (all samples) !

Th-230 - (surface sample for each location) |

Ra-226 (surface sample for each location) ]O ;
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Nitrate . (all samples)
'

Fluoride (all samples)

Hand auger samples will be collected from intervals of 0 - 0.5 ft.,0.5 - 1.0 ft., and at one ;

. foot intervals thereafter to a depth of five feet. ;

I

Samples from the.0 - 0.5 ft., 0.5 - 1.0 ft.,2.0 -3.0 ft., and 4.0 - 5.0 ft. interval will be - J
| analyzed for total uranium, thorium-230, radium-226, nitrates, and fluorides. The ;

remaining samples collected will be secured and saved for later analysis if necessary. .

4

Total Number of Sample Locations: 4 :

Total Number of Samples Collected: 24

Total Number of Uranium Analyses: 16

Total Number of Th-230 Analyses: 4
,

Total Number of Ra-226 Analyses: 4 1

Total Number of Nitrate Analyses: 16 j
,

Total Number of Fluoride Analyses: 16 4

)

2.2.1.13 Fluoride IIolding Basin No.1 (South) (Unit 13) ;
!

Fluoride Holdine Basin No.1 Information ;

y
!

Fluoride Sludge Holding Basin No.1 is located south' of the Fluoride Settling Basms. -- !O The holding basin was constructed in 1981 to hold calcium fluoride (CaF ) sludge
"

2

generated from the Lime Neutralization Area. Prior to 1981, CaF sludge had been |2

buried in pits. Due to changes in regulations prohibiting the burial of process sludges, i

Holding Basin No.1 was built. 'The CaF2 Process stream originates at the lime treatment. {
area where HF scrubber water and spent process laboratory chemicals are neutralized -i
with lime (calcium oxide). This material flows to the Settling Basins (Unit 14). When - ;
these basins become full, the sludge is transferred to one of the two holding basins. _ j
Basin 1 measures 190 feet by 130 feet by 16 feet deep, with an estimated capacity of ||
186,800 cubic feet. '

i

Fluoride Holdine Basin No.1 Sampline Reauirements i

!

To aid in the characterization of this area, sludge / sediment samples will be collected 1
from two locations in the basin. The sample interval will be the depth of the sludge.
For purposes of volume determinations, ten locations will be probed to determine the |
depth of the sludge. !

i

The samples will be analyzed for the following constituents: 1
t

Uranium (all samples)
-

O !
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Th-230 (one sample collected from the location with the highest uranium :

. concentration)
Ra-226 (one sample collected from the location with the highest uranium

concentration) i

Nitrate (all samples) |

Fluoride '(all samples) .

! Summary of Sampline Reauirements for Fluoride Basin No.1h
jr

Total Number of Sample Locations: 2 |

Total Number of Samples Collected: 2 !

'

Total Number _of Uranium Analyses: 2

Total Number of Th-230 Analyses: 1 ,
'

Total Number of Ra-226 Analyses: 1

Total Number of Nitrate Analyses: 2
Total Number of Fluoride Analyses: 2 :

'

Total Number of Locations to be
Probed for depth: 5

:

Discussion: j
;
'

A boat will be used to collect the samples and probe the depth of the sludge / sediment.

O 1
No samples of sludge were collected from this basin during performance of the FEI. j

1

Volume estimates will be made in order to provide data for the evaluation of options ]
available for disposition of the sludge. 1

.!
-

.

Sampling Reauirements for Soils Beneath Fluoride Basin No.1 . |

After the sludge has been removed from the basin, the basin bottom will be divided into
four quadrants, and samples collected from the center of each quadrant and analyzed for
the following constituents:

a

Uranium (all samples) !

Th-230 (surface sample for each location)
Ra-226 (surface sample for each location)
Nitrate (all samples)
Fluoride (all samples)

Hand auger samples will be collected from intervals of 0 - 0.5 ft.,0.5 - 1.0 ft., and at'one
foot intervals thereafter to a depth 'of five feet. :)

|

O .
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V~] Samples from the 0 - 0.5 ft., 0.5 - 1.0 ft.,2.0 -3.0 ft., and 4.0 - 5.0 ft. interval will be
C/ ' analyzed for total uranium, thorium-230, ra-226, nitrates, and fluorides. The remaining -

samples collected will be secured and saved for later analysis if necessary.
i

Total Number of Sample Locations: 4

Total Number of Samples Collected: 24
Total Number of Uranium Analyses: 16

Total Number of Th-230 Analyses: 4

Total Number of Ra-226 Analyses: 4 ,

'
Total Number of Nitrate Analyses: 16

Total Number of Fluoride Analyses: 16 -

!

2.2.1.14 Fluoride Clarifier and Settling Basins (South) (Unit 14)

Fluoride Clarifier and Settling Basin Information

The Fluoride Clarifier and Settling Basins, are located to the west of the Fluoride Sludge
Burial Areas and to the south of the Clarifier Basins. This unit consists of three (3) j

separate basins built in 1971. Each basin is approximately fourteen (14) feet deep. The
western-most basin, known as the clarifier, me-asures 220 feet long by 85 feet wide, and
the two eastern basins, called the settling basins, measure 190 feet long by 75 feet wide.

.

IThe estimated capacities are 102,100 cubic feet (clarifier) and 46,800 cubic feet (each
settling basin). The settling basins were designed to allow CaF solids from the lime2

neutralization process to settle. After the solids settle, the liquid was decanted and'

flowed to the Fluoride Clarifier. Liquid from this basin was then routed to the NPDES
permitted outfall, the Combination Stream Drain. None of the these basins are lined.

Fluoride Clarifier Sampling Reauirements

To aid in characterization of this area, sludge / sediment samples will be collected from
two locations in the basin. The sample interval will be the depth of the sludge. For
purposes of volume determinations, ten locations will be probed to determine the depth
of the sludge.

The samples will be analyzed for the following constituents:

Uranium (all samples)
. _

Th-230 (one sample collected from the location with the highest uranium
concentration)

Ra-226 (one sample collected from the location with the highest uranium
concentration)

Nitrate (all samples)
Fluoride (all samples)

O
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O Summary of Sampline Requirements for the Fluoride Clarifier:

b-
Total Number of Sample _ Locations: 2

'

Total Number of Samples Collected: 2
Total Number of Uranium Analyses: 2
Total Number of Th-230 Analyses: 1 _;

Total Number of Ra-226 Analyses: 1

Total Number of Nitrate Analyses- ?

Total Number of Fluoride Analyses: 2

Total Number of Locations to be
Probed for depth: 5

Discussion:

A boat will be used to collect the samples and probe the depth of the sludge / sediment. ,

No sariples of sludge were collected from this basin during performance of the FEI.

Volume estimates will be made in order to provide data for the evaluation of options
available for disposition of the sludge.

Fluoride Settling Basin No.1 (North) Sampline Requirements

To aid in characterization of the area, sludge / sediment samples will be collected from )
two locations in the basin. The sample interval will be the depth of the sludge. For j
purposes of volume determinations, ten locations will be probed to determine the depth |
of the sludge. 1

!

The samples will be analyzed for the following constituents:

Uranium (all samples) q

Th-230 (one sample with highest uranium concentration) i

Ra-226 (one sample with highest uranium concentration) .j
Nitrate (all samples) -i

Fluoride (all samples) j

!
Summarv of Sampline Reauirements for Fluoride Settline Basin No.1:

Total Number of Sample Locations: 2
Total Number of Samples Collected: 2
Total Number of Uranium Analyses: 2

Total Number of Th-230 Analyses: 1 ,

Total Number of Ra-226 Analyses: 1 |
Total Number of Nitrate Analyses- ? !

i
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L Total Number of Fluoride Analyses: 2 '

L.p) Total Number of Locations to ben ,

Probed for depth: 10 j
Discussion: |

[ A boat will be used to collect the samples and probe the depth of the sludge / sediment.
'

No samples of sludge were collected from this basin during performance of the FEI.

Volume estimates will be made in order to provide data for the evaluation of options
available for disposition of the sludge.

i
i

Fluoride Settline Basin No. 2 (South) Sampline Reauirements '
,

;

To aid in characterization of the area, sludge / sediment samples will be collected from :

two locations in the basin. The sample interval will be the depth of the sludge. For
.

purposes of volume determinations, ten locations will be probed for depth to sludge. i

The samples will be analyzed for the following constituents: ,

Uranium (all samples)

O Th-230 (one sample collected from the location with the highest uranium
concentration)

| Ra-226 (one sample collected from the location with the highest uranium
concentration)

'

Nitrate (all samples)
Fluoride (all samples)

Summan of Sampline Reauirements for Fluoride Settline Basin No.2:
:

-Total Number of Sample Locations: 2 |
Total Number of Samples Collected: 2 j

'7Total Number of Uranium Analyses-
Total Number of Th-230 Analyses: 1

Total Number of Ra-226 Analyses: 1
,

| Total Number of Nitrate Analyses- ?

L Total Number of Fluoride Analyses: 2

Total Number of Locations to be
Probed for depth: 5

|
|Discussion:

'

A boat will.be used to collect the sampics and probe the depth of the sludge / sediment.
'

'
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- No samples of sludge were collected during performance of the FEI.
i

Volume estimates will be made in order to provide data for the evaluation of options
availabic for disposition of the sludge. -

Sampline Reanirements for Soils Beneath Fluoride Clarifier Basin and Fluoride Settline
Basins 1 and 2 -

After the sludge has been removed from these areas, the basin bottoms will be sampled.
Based on the size and configuration of these basins, samples will be collected from three
locations in each basin. The sample locations will be evenly spaced down the center of
the basin. Samples will be analyzed for the following constituents:

|
| Uranium (all samples)

Th-230 (surface sample for each location)

| Ra-226 (surface sample for each location)
|' Nitrate (all samples)

Fluoride (all samples),

|

Hand auger samples will be collected from intervals of 0 - 0.5 ft.,0.5 - 1.0 ft., and at one ;

foot intervals thereafter to a depth of five feet.
'

O Samples from the 0 - 0.5 ft., 0.5 - 1.0 ft., 2.0 -3.0 ft., and .4.0 - 5.0 ft. interval will be
'

analyzed for total uranium, thorium-230, ra-226, nitrates, and fluorides. The remaining
samples collected will be secured and saved for later analysis if necessary.

Total Number of Sample Locations: 9

Total Number of Samples Collected: 54

Total Number of Uranium Analyses: 36
Total Number of Th-230 Analyses: 9

Total Number of Ra-226 Analyses: 9

Total Number of Nitrate' Analyses: 36
Total Number of Fluoride Analyses: 36

2.2.1.15 Fluoride Sludge Burial Areas (Unit 15)

Fluoride Studee Burial Areas Information - 1

The Fluoride Sludge Burial Areas, is located directly east and south of the Fluoride a

Settling Basins and was used prior to 1981 for the burial of CaF sludge. These consist2

of three (3) distinct sections. The northern section measures approximately 100 feet by
200 feet and was filled in two phases, known as the West Pit and the East Pit. Burial
occurred in the West Pit in September,1978, and in the East Pit in December,1979.
The second section is located directly south of the East and West Pits and measures
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approximately 50 feet by 275 feet. It is' divided into Pit 3 and Pit 4. Burial occurred in; .

Pit 3 in December,1980, and in Pit 4 in January,1981. The third section is located at.
the southwest corner of the area and contains CaF sludge that has not been buried and'2

is currently used for the retention of sludge. None of these areas are lined. An analysis - ;

compiled by SFC in January 1985 of waste burials included the CaF sludge. The - ,

2

calculated results indicated that approximately 96,830 cubic feet'of CaF sludge had been2

buried. ;

Fluoride Sludge Burial Area Sampline Requirements ;

Calcium fluoride sludge is buried in these three areas. The soil surrounding the area - ,

will be evaluated to determine if there are any impacts. To aid in characterization, a ,

total of ten locations will be sampled in these three areas. The area around the burial
pits will be characterized by sampling locations around the perimeter of the pits as
follows:

,

2 - West side of Northern Area - East & West Pits |
2 - East side of Northern Area - East & West Pits
2 - South side of Northern Area '(also serves as 2 for North side of Southeast

Area - Pit 3 and Southeast Area - Pit 4)
1 - East side of Southeast Area - Pit 3
3 - South side of Southeast Area - Pit 3 and Southeast Area - Pit 4

Bore hole samples will be collected from the surface to a depth of 20 feet. Sample !

Intervals will be 0-0.5,0.5-1.0 feet, and thereafter at every one foot interval. '!
.

)
Samples from the 0 - 0.5,1.0 - 2.0, 4.0 - 5.0, 9.0 - 10.0, and 19.0 - 20.0 foot intervals will
be analyzed for the following constituents:

Uranium (all samples)
Th-230 (5 samples with highest uranium concentration)
Ra-226 (5 samples with highest uranium concentration)
Nitrate (all samples)-

Fluoride (all samples)

i

Samples from the 0.5 - 1.0, and other remaining intervals will.be preserved, store.d, and i
analyzed if needed for additional information. j

l
Summary of Sampline Reauirements for Fluoride Sludee Burial Areas:

Total Number of Sample Locations: 10

Total Number of Samples Collected: 210 1

Total Number of Uranium Analyses: 50
Total Number of Th-230 Analyses: 5

O :
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Total Number of Ra-226 Analyses: 5

O Total Number of Nitrate Analyses: 50'
,

Total Number of Fluoride Analyses: 50 ,

Discussion: ,

'

Information from other calcium fluoride sludge sampling, historical records of the burial,
and knowledge of the process will be used to characterize the buried sludge. The
sampling describe above should allow an evaluation of the impact of SCP Material on- .

the soil around the sludge burial pits. :

Only a few samples were collected from this area during performance of the FEI.
Additional samples are needed to complete the characterization of this area.

Two locations from the southwest fluoride sludge burial area will be sampled.
'

Sludge / sediment samples will be collected. The sample interval will be the depth of the
sludge. For purposes of volume determinations, ten locations will be probed for depth ;

to sludge.

~!Samples will be analyzed for the following constituents:

Uranium (all samples)

O Th-230 (one sample collected from the location with the highest uranium
concentration)

Ra-226 (one sample collected from the location with the highest uranium
concentration)

Nitrate (all samples)
'

Fluoride (all samples) - j

Summary of Sampline Requirements for Fluoride Sludge (Southwest Areah J

l

Total Number of Sample Locations: 2

Total Number of Samples Collected: 2

Total Number of Uranium Analyses- 7

Total Number of Th-230 Analyses: 1

Total Number of Ra-226 Analyses: 1

Total Number of Nitrat_e Analyses: 2
- Total Number of Fluoride Analyses: 2
Total Number of Locations to be
Probed for depth: 5

Discussion:
;

A boat will be used to collect the samples and probe the depth of the sludge / sediment.
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No sludge samples were collected during completion of the FEI.

'

Volume estimates will be made in order to provide data for the evaluation of options
available for disposition of the sludge.

Sampline Reauirements for Soils Beneath Fluoride Sludce Basin

Based on the size of this basin, samples will be collected from three locations evenly
'

spaced down the center of the basin, after the sludge has been removed. Samples will
be analyzed for the following constituents-

Uranium (all samples) l

Th-230 (surface sample for each location)
'

Ra-226 (surface sample for each location)
Nitrate (all samples)
Fluoride (all samples) 1

Hand auger samples will be collected from intervals of 0 - 0.5 ft.,0.5 - 1.0 ft., and at one .

foot intervals thereafter to a depth of five feet. |

Samples from the 0 - 0.5 ft., 0.5 - 1.0 ft., 2.0 -3.0 ft., and 4.0 - 5.0 ft. inte rval will be
analyzed for total uranium, thorium-230, ra-226, nitrates, and fluorides. The remaining
samples collected will be secured and saved for later analysis if necessary. ,

Total Number of Sample Locations: 3

Total Number of Samples Collected: 18 ;

Total Number of Uranium Analyses: 12

Total Number of Th-230 Analyses: 3-
.

Total Number of Ra 226 Analyses: 3 1

Total Number of Nitrate Analyses: 12 3
-Total Number of Fluoride Analyses: 12 ;

2.2.1.16 South Yellowcake Sump (Unit 16)

South Yellowcake Sump Information
'

The South ~Yellowcake Sump is located directly south of the southwest corner of the .
Yellowcake Storage Pad and was built in 1979. The unit is constructed of concrete and -
measures 75 feet by 75 feet by eight'(8) feet deep. It receives surface water runoff from. |

the Yellowcake Pad (Unit 21). ;

:

0:
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South Yellowcake Sump Sampline Reauirements

The sediment in the South Yellowcake Sump will be sampled at two locations for
purposes of characterization. The depth of the seoiment will be probed at up to ten
locations for purposes of volume determinations. The sample depth will be the depth of
the sludge.

Samples will be analyzed for the following constituents:

Uranium (all samples)
Th-230 (one sample collected from the location with the highest uranium

concentration)
Ra-226 (one sample collected from the location with the highest uranium

concentration)
Nitrate (all samples)
Fluoride (all samples)

Summary of Sampline Requirements for the South Yellowcake Sump:

Total aumber of Sample Locations: 2
Total Number of Samples Collected: 2

Total Number of Uranium Analyses: 2

O- Total Number of Th-230 Analyses: 1

Total Number of Ra-226 Analyses: 1

Total Number of Nitrate Analyses- ?

Total Number of Fluoride Analyses: 2

Total Number of Locations to be
Probed for depth: 5

Discussion:

The sampling described here will allow evaluation of the amounts of SCP Material in the
sediment in the South Yellowcake Sump. Probing the depth of the sludge will provide,

sufficient info:mation, along with the dimensions of the sump, to calculate the volume of
'

the sediment and the amount of uranium present.

2.2.1.17 Clarifier A Basin Area (Unit 17)

Clarifier A Basin Area Information

The Clarifier Basins are located directly north of the Fluoride Settling Basins and east of
Pond 2. The unit consists of four (4) clay and hypalon-lined ponds, each measuring
approximately 250 feet by 200 feet by thirteen (13) feet deep. The Clarifiers received
raffinate from the solvent extraction process. The raffinate was treated within these

O
2-42



. ___ _ __ _ . . ._ .__ _ ._. ._

;

?

!

.

ponds in series with ammonium and barium to precipitate metals and radionuclides. A f
f

raffinate sludge by-produc'. accumulates in the bottom of these ponds. The treated [
'

ammonium nitrate solution, which has to meet stringent license conditions before it can
be transferred, would be transferred by above ground pipeline south to the Ammonium i

Nitrate Lined Ponds. The Raffinate sludge by-product was sent to'New Mexico for
!|_

uranium recovery. Currently, the raffinate shidges from Pond 4 are being transferred.
back to the Clarifiers where sludge loadout and processing occurs. |

.

Clarifier A Basin Area Sampling Reouirements '

Basin 1 is being filled with sludge from the other basins and from Pond 4. Basins 2 and. ' :>

4 will be cleaned before this sampling plan is implemented, so it is not reasonable to ;
'

establish sampling requirements. Basin 3 has been cleaned recently (no sludge), i
therefore sampling of sludge is not possible. Samples from Basin 1 will be -

representative of sludge which may accumulate in the basins in the future and the j

analyses used for the characterization of Basins 2,3, and 4, as :vell as for Basin 1. For i

characterization purposes, sludge / sediment samples will be collected from two locations !
in the basin. The sample interval will be the depth of the sludge. For purposes of |

volume determinations, ten locations will be probed for depth to sludge.

Samples will be analyzed for the following constituents: j

Uranium (all samples) !
O- Th-230 (all samples) ,

Ra-226 (all samples)
Nitrate (all samples) !

Fluoride (all samples) !
i
'

Summary of Sampling Requirements for Basin 4 of Clarifier A:

Total Number of Sample Locations: 4
' ;

i

Total Number of Samples Collected: 4

Total Number of Uranium Analyses: 4
,

Total Number of Th-230 Analyses: 4

Total Number of Ra-226 Analyses: 4

Total Number of Nitrate Analyses: 4 |

Total Number of Fluoride Analyses: 4

Total Number of Locations to be
Probed for depth: 10

-

Discussion: i

A boat will be used to collect the samples and probe the depth of the sludge / sediment. -

O
'
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p Volume estimates will be made in order to provide data for the evaluation of options !

V available for disposition of the sludge. |

Sampliny Reauirements for Soils Beneath Clarifier A. Basins 1 - 4
^

3

1
'

After all sediment and sludge has been removed, each basin will be divided into four
quadrants and samples collected from the center of each quadrant, and analyzed for the i

following constituents: !

!
'

Uranium (all samples)
Th-230 (all samples) j
Ra-226 (all samples) -

Nitrate (all samples) ;

Fluoride (all samples) . |

Hand auger samples will be collected from intervals of 0 - 0.5 ft.,0.5 - 1.0 ft., and at one
foot intervals thereafter to a depth of five feet. -j

Samples from the 0 - 0.5 ft.,0.5 - 1.0 ft.,2.0 -3.0 ft., and 4.0 - 5.0 ft. interval will be
analyzed for total uranium,' thorium-230, radium-226, nitrates, and fluorides. The
remaining samples collected will be secured and saved for later analysis if necessary.

u

Total Number of Sample Locations: 16

Total Number of Samples Collected: 96 :w
!Total Number of Uranium Analyses: 64

Total Number of Th-230 Analyses: 64
.

Total Number of Ra-226 Analyses: 64

Total Number of Nitrate Analyses: 64

Total Number of Fluoride Analyses: 64

This sampling would be best accomplished if the basin bottoms were dry. Accumulated
rain water may have to be pumped to the basin to be sampled last in order to achieve
this condition. Rain water from the last basin to be sampled will be pumped to a
location determined at that time, based on facility status.

New BaCl Mixing Area (WPC Building) Information
i

The New BaCi Mixing Area (WPC Building)is located south of the Clarifiers and is i
1

approximately 21 feet by 26 feet in size and was built in 1982. The metal building was.

.

originally built to house a research project that attempted to solidify raffinate sludge in
asphalt (WPC Project). The experiment lasted for less than 1 year and afterwards the |

building was used for storage until 1992. This building is now used for mixing BaCl for ]
raffinate treatment.- ;

O
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New BaCl Mixine' Area (WPC Buildine3 Sampling Requirements

!

For characterization of this area, two locations will be sampled. Sampling will be done ;

outside the building, at the back and at the front, as close to the building as possible. |
Bore hole samples will be collected from the surface to a' depth of 20 feet. Sample |

intervals will be 0 .0.5, 0.5 - 1.0 feet, and thereafter at every one foot interval. j
.i

Samples from the 0 - 0.5,1.0 - 2.0, 4.0 - 5.0, 9.0 - 10.0, and 19.0 - 20.0 foot intervals will. j
be analyzed for the following constituents: !

>

Uranium (all samples) _j

Th-230 (all samples) !

Ra-226 (all samples)

Samples from the 0.5 - 1.0, and other remaining intervals will be preserved and stored ,

for future analysis, if needed. ;

Summarv of Sampline Reauirements for the New BaCl Mirine Area:

Total Number of Sample Locations: 2
Total Number of Samples Collected: 42
Total Number of Uranium Analyses: 10

;|

O Total Number of Th-230 Analyses: 10

Total Number of Ra-226 Analyses: 10 |
1

Discussion:
!

This building was used for research of a method to solidify raffinate in asphalt (WPC l
-1project).

Centrifure Buildine Information

The Centrifuge Building is located within the restricted area boundary and is
approximately 25 feet by 35 feet in size and was built in 1989. The metal building
housed four de-watering tanks. This process attempted to de-water the raffinate sludge

'

by-product for economical shipping to a uranium mine in New Mexico for uranium
recovery.

Centrifure Buildine Sampline Reauirements

Two locations will be sampled in this building. ;

i

O !
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Hand auger samples will be collected from the surface to a depth of 5 feet. Cores must |O - be drilled through the concrete floor prior to sample collection. Sample intervals will be '!'

0 - 0.5, 0.5 - 1.0,1.0 - 2.0, 2.0 - 3.0, 3.0 - 4.9 and 4.0 - 5.0 feet.
;

''

Samples from the 0 - 0.5,1.0 -2.0, and 4.0 - 5.0 foot intervals will be analyzed for the
!following constituents:

Uranium (all samples) ;

Th-230 (all samples)
Ra-226 (all samples)

i

Samples from the 0.5 - 1.0, and other remaining intervals will be preserved and stored :

for future analysis, if ne.eded. |
i

Summarv of Sampline Requirements for the Centrifuge Building: .

Total Number of Sample Locations: 2
Total Number of Samples Collected: 12 i

Total Number of Uranium Analyses: 6
'

Total Number of Th-230 Analyses: 6 j
Total Number of Ra-226 Analyses: 6 -

Discussion:

This unit may have been impacted from the raffinate sludge processing that occurred in !

the Centrifuge Building. ;

2.2.1.18 Pond 2 (Unit 18)
l

Pond 2 Information

Pond 2 is located west of the Clarifier Basins and the Fluoride Settling Basins, spanning
the length of both units. The pond was constructed in 1971 and measures approximately
300 feet by 700 feet by 18 feet deep, with an estimated total capacity of 2,963,000 cubic
feet. Fond 2 contained raffinate and sludge by-products until it was taken out of senice
ivi the early 1980's because of historically documented leaks. A remediation plan was
developed and implemented in 1991. The sludge and residual clays from Pond 2 were
removed and transferred to the hypalon-lined, Pond 4. Pond 2 was covered with a
synthetic liner and the southwest corner of the berm was breached to allow rainfall to
drain. This action was intended to help eliminate the hydraulic head from rainwater
potentially causing additional migration.

O
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Pond 2 Sampline Reauirements

Here have already been a significant number of samples collected from this area for
'

characterization purposes. Collection of additional samples for characterization is not
required. |

|

Sampling Reauirements for Soils Beneath Pond 2

The soils beneath Pond 2 was sampled in July,1991, prior to installation of the cover
liner currently in place. The lower limit of detection for uranium for these samples was -

400 g/g, and many of the sample results for uranium were reported as <400 g/g. De
samples were also analyzed for Th-230, Ra-226, nitrate and fluoride. j

,

These samples should be re-analyzed for uranium using a method with a lower limit of j
detection of less than 5 ug/g. If results average >40 pg/g, deeper sampling shall be :

conducted. At least four borehole samples to a depth of twenty feet or water should be ;

attempted. The pond bottom will be divided into four quadrants and samples collected |

from the center of each quadrant. i

The liner currently in place was installed to isolate rain water from the surface of the
pond bottom. Sediment on this liner should be of no concern.

,

2.2.1.19 Area West of Pond No. 2 fruit 19)

Area West of Pond No. 2 Informata

This unit consists of a ditch located west of Pond 2 and lies outside the restricted area i
boundary. The ditch was used for stormwater drainage until the diversion ditch was |

built in 1989 and subsequently this area was filled in. :

Area West of Pond No. 2 Sampline Reauirements

A gamma walkover suney will be performed of this unit to determine areas which have
elevated levels indicating surface radioactive contamination. Surface soil sample will be
collected from a selected number of locations to determine the concentration of uranium
present. De uranium concentration data will be used in conjunction with the gamma
walkover survey results to determine the extent and degree of licensed material y

contamination. Some samples may also be analyzed for thorium-230, radium-226, i

nitrates and/or fluorides. |

O
.
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-2.2.1.20 Solid Waste Burial Area No. 2 (North) (Unit 20)

J .

'

Solid Waste Burial Area No. 2 Information

The Solid Waste Burial Area No. 2 (North) is located north of the Solid Waste Burial
Area No. I and east of the Fluoride Holding Basin No. 2 and was operated for a brief i

time in the late 1979 to early 1980. The fenced in area measures approximately 350 feet i

by 200 feet. The historical review indicated that a trench was dug for e.quipment burial
at or near the time the regulations changed that prohibited burial. Only a small area (75
feet by 75 feet) in the southeast corner is believed to contain buried material and the ,

remainder of the empty trench was backfilled with soil. The fenced in area was then i

used, and is currently used, for storage of miscellaneous equipment.

Solid Waste Burial Area No. 2 Sampling Requirements i

i

Impact on the surrounding area from uranium contaminated materials in this area will :

be evaluated by sampling around the perimeter of the burial area.

Five locations have been selected, three on the north side at even spacings, and one on I

each end. Sampling requirements for Solid Waste Burial Area No. I specify sampling |

between the two burial areas.

O-
Bore hole samples will be collected from the surface to a depth of 20 feet. Sample
Intervals will be 0 - 0.5, 0.5 - 1.0 feet, and thereafter at every one foot interval. !

Samples from the 0 - 0.5,1.0 - 2.0, 4.0 - 5.0, 9.0 - 10.0, and 19.0 - 23.0 foot intervals will
be analyzed for the following constituents

!

Uranium (all samples)
'

Th-230 (all samples) t

'

Ra 226 (all samples)
Nitrate (all samples)
Fluoride (all samples)

'

i

Samples from the 0.5 - 1.0, and other remaining intervals will be preserved and stored
for future analysis, if needed.

Summarv of Sampline Requirements for Solid Waste Burial Area No.21:

Total Number of Sample Locations: 5

Total Number of Samples Collected: 105

Total Number of Uranium Analyses: 25 ,

!Total Number of Th-230 Analyses: 25

Total Number of Ra-226 Analyses: 25
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]Total Number of Nitrate Analyses: 25

C* Total Number of Fluoride Analyses: 25 .;
I

|

Discussion: i

The impact on the soils ~ surrounding the burial area will be evaluated. Many different j
types of equipment and uranium contrainated materials are believed to have been
placed into the burial area. _

i

Due the physical nature of the possible contents of the burial area, it is not practical to j
sample in the burial area itself. ,

i

I

2.2.1.21 Yellowcake Storage Pad Area (Unit 21) ;

i

Yellowcake Storace Pad Area Information |

The Yellowcake Storage Pad is located west of the MPB and east of the Clarifier Basins. 1

The storage area has existed since plant start-up in 1970. The original gravel pad.was
concreted in 1979 and now measures 550 feet by 370 feet. The area is primarily used for l

unloading and storage of uranium yellowcake contained in 55-gallon drums. The
hazardous waste storage area is also located at the southeast corner near the loading
docks. The storage area is also used for the empty drum crushing operation and storage
of miscellaneous equipment.

Yellowcake Storace Pad Sampline Requirements *

For characterization purposes, samples will be taken from three locations - one in the :
northwest area, one in the southwest area, and one from south of the lime storage area.

;|iHoles will have to be drilled in the concrete prior to sampling to allow access to the soil
beneath the pad. The west end of the pad is of specialinterest since uranium !

contaminated scrap and soil excavated from the SX yard has been stored in this area of ;

the pad. Several samples collected during the FEI will be reanalyzed for Ra-226 and - _|
'

Th-230.,

!
Bore hole samples will be collected from the surface to a depth of 20 feet. Sample

! intervals will be 0-0.5,0.5-1.0 feet, and thereafter at every one foot interval. -

Samples from the 0 - 0.5,1.0 - 2.0, 4.0 - 5.0, 9.0 - 10.0, and 19.0 - 20.0 foot intervals will q
.be analyzed for the following constituents: d

;

!Uranium (all samples)
Th-230 (two locations, where the uranium concentration is the highest)
Ra-226 (twe locations, where the uranium concentration is the highest). ;

Nitrate (all samples)
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Fluoride : (all samples)<

Samples from the 0.5 - 1.0, and other remaining intervals will be preserved and stored
for future analysis, if needed.

Summary of Sampline Recuirements for the Yellowcake Storace Pad:

Total Number of Sample Locations: 3

Total Number 'of Samples Collected: 63

Total Number of Uranium Analyses: 15

Total Number of Th-230 Analyses: 30
Total Number of Ra-226 Analyses: 30
Total Number of Nitrate Analyses: 15

Total Number of Fluoride Analyses: 15

Discussion:

Interviews with long term employees and known history indicate this area was not always
covered with concrete. Also, seams, cracks, and anchor holes for various projects have
allowed potential pathways for SCP Material to spread to the soil beneath the
yellowcake pad.

Samples should be collected from beneath the Yellowcake Storage Pad in order toO evaluate the magnitude oflicensed material that may be present. The sampling
described here,in addition to data already available, should provide sufficient
information to evaluate the generalimpact to the area.

ADU / Misc. Dicestion Building Information -

The ADU Building is located south of the SX Building just north of the Yellowcake
Storage Pad and was built in 1977. The original metal building was 50 feet by 30 feet
designed to handle uranium slurry. After two (2) additions in 1978 and 1983, the
building was expanded to measure approximately 30 feet wide by 100 feet long. The
building modifications allowed room for drum handling equipment along with the
uranium slurry unloading station and the miscellaneous digestion equipment. The
building also houses a hydrated aluminum bin, used to neutralize fluorides.

ADU / Misc. Dicestion Building Sampline Recuirements

The soil beneath this building should be evaluated for presence of SCP Material. . Two
locations will be sampled in this building.

O
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; ' Hand auger samples will be collected from the suiface to a depth of 5 feet. Cores must 1;
- be drilled through the concrete floor prior to sample collection. Sample intervals will be j

~ 0 - 0.5, 0.5 - 1.0,1.0 - 2.0, 2.0 - 3.0, 3.0 - 4.0 and 4.0 - 5.0 feet. i
i
.

;

Samples from the 0 - 0.5,1.0 -2.0, and 4.0 - 5.0 foot intervals will be analyzed for the !

following constituents: |
I

Uranium (all samples) !

Th-230 (all samples) ;

Ra-226 (all samples) !

Nitrate (all samples) |
Fluoride (all samples)

*

Samples from the 0.5 - 1.0, and other remaining intervals will be preserved, stored, and
analyzed if needed for additional infonnation. ]
Summary of Sampling Requirements for the ADU / Misc. Digest Building: i

Total Number of Sample Locations: 2 |
Total Number of Samples Collected: 12 :

'
Total Number of Uranium Analyses: 6

Total Number of Th-230 Analyses: 6

p Total Number of Ra-226 Analyses: 6 3
, '

; -

Total Number of Nitrate Analyses: 6'

Total Number of Fluoride Analyses: 6 j

Discussion: q
l

'

Interviews with long term employees indicated the concrete floor had been repaired i

several times. !

2.2.1.22 East Perimeter Area (Northern Section) (Unit 22) f

East Perimeter Area Information ;

This unit lies east of the industrial site and contains lawn areas, a substation,' and the -i

administration building / warehouse. The OG&E substation was installed when the
'

- original facility was constructed. The administration building / warehouse was constructed
'

in 1992. j

East Perimeter Area Sampling Requirements i

!

A gamma walkover survey will be performed of this unit to determine areas which have !

elevated levels indicating surface radioactive contamination. Surface soil samples will be

O
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..

O collected from a selected number of locations to determine the concentration of uranium
,

;

present. The uranium concentration data will be used in conjunction with the gamma
walkover survey results to determine the extent and degree of radioactive contamination. |

Some samples may also be analyzed for thorium-230, radium-226, nitrates and fluorides.- ;

;

2.2.1.23 1986 Incident Soll Area Storage (Unit 23) j

1986 Incident Soil Area Storace Information

The 1986 Incident Soil Storage Area is located north of Pond 2. Approximatelv 457
cubic yards of soil was removed from the facility front lawn as a remediation action after ,

the UF, release in January 1986. The sod was placed in the 50 foot by 100 foot fenced.
in area and totally encapsulated with a hypalon cover. Subsequently, the sod was ;

removed and placed in the Interim Storage Cell in 1992..

1986 Incident Soil Area Storace Sampline Reauirements |

Samples will be collected at two locations to aid in characterization of this area. The !
samples will be evenly spaced over the area. The primary .cucern is surface :

contamination (0 - 0.5 ft i since the material has been removed. !
i

Samples will be collected from the surface to a depth of 5 feet. Sample intervals will be
0 - 0.5, 0.5 - 1.0,1.0 - 2.0, 2.0 - 3.0, 3.0 - 4.0 and 4.0 - 5.0 feet.

#

Samples from the 0 - 0.5,1.0 - 2.0, and 4.0 - 5.0 intervals will be analyzed for the
following constituents: |

!

Uranium (all samples)
Th-230 (surface samples only) y
Ra-226 (surface samples only)
Nitrate (all samples) . !

Fluoride (all samples) ;
a

Samples from the 0.5 - 1.0, 2.0 - 3.0, and 3.0 - 4.0 foot intervals will be preserved and :
,

stored for future analysis,if needed. !

Summarv of Sampline Requirements for the 1986 Incident Soil Storage Area: -

(Total Number of Sample Locations: 2
.

Total Numbe of Samples Collected: 12

Total Number of Uranium Analyses: 6 - i
iTotal Number of Th-230 Analyses: 2 (surface samples

only) i

O |
'
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Total Number of Ra-226 Analyses: 2 (surface samplesO only)-
Total Number of Nitrate Analyses: 6

Total Number of Fluoride Analyses: 6

Discussion: ,

!

Sod and soil contaminated with UO F as a result of the 1986 UF6 release incident were2 2
stored in this area from 1986 until 1992, when the material was relocated to the interim
storage cell. Residual SCP Material from this storage must be evaluated.'' Surface SCP |
Material levels will be looked at first, and if indicated, deeper samples collected can be
analyzed at a later date.

2.2.1.24 Fertilizer Storage Pond Area (Unit 24)
!

Fertilizer Storace Pond Area Information |

The Ammonium Nitrate Lined Ponds Area is located several hundred yards south of the
MPB and began with the construction of Ponds 3E and 3W (built in 1978) followed by
Pond 4 (built in 1980), Pond 5 (built in 1984) and Pond 6 (built in 1985). Each two (2) ,

million cubic foot pond measures approximately 400 feet by 400 feet by 25 feet deep. ;
'

Four ponds (Ponds 3E,3W,5 and 6) contain ammonium nitrate fertilizer transferred

O from the Clarifiers and one pond, Pond 4, contains raffinate sludge from Pond 2. A ;

fertilizer loadout area is also located within this unit. All the ponds are clay and ;

hypalon-lined with leak detection underdrains under the hypalon lmer. i

i

Ponds 3E. 3W. 5 and 6 Sampling Reauirements f
1

Two sediment samples will be taken from Pond 3E and analyzed for the following
constituents:

Uranium i

'

Th-230
Ra-226

,

A sample will be collected at each location over the depth interval of the sludge.
'!

Summary of Sampling Reauirements for Ponds 3E. 3W. 5 and 6:

*

Total Number of Sample Locations: 2
Total Number of Samples Collected: 2 ,

Total Number of Uranium Analyses: 2
'

Total Number of Th-230 Analyses: 2
Total Number of Ra-226 Analyses: 2
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Discussion: |

Ponds 3E,3W,5, and 6 are used to store ammonium nitrate fertilizer. Pond 3E is the. >

first in the series to receive treated liquid from the clarification process (Clarifier A) and
,

has had residual amounts of uranium collected or, the pond bottom. Pond 6 is the last
in the series and presumably would have the least accumulation of sediments with the .

'

lowest concentrations of radionuclides. Pond 3W and 5 are covered,'and would be :

difficult to sample since it is not desirable to breech the covers at this time. It may be
necessary to probe the sediment for depth measurements at the time of sampling. -

Sampling sediments with the highest concentrations (Pond 3E) should provide the
necessary data for characterization. 3

Pond 4 Sampline Recuirements

For characterization of this pond, samples will be collected in four locations, one from
each quadrant. The sample depth will be the depth of the sludge. For purposes of

- '

volume determinations, ten locations will be probed for depth to sludge.

'l
The samples will be analyzed for the following constituents-

I

Uranium ' (all samples)
Th-230 (all samples) >

Ra-226 (all samples)O
.

Nitrate (all samples)
Fluoride (all samples)

,

Summary of Sampling Recuirements for Pond 4:

Total Number of Sample Locations: 4

Total Number of Samples Collected: 4 4

Total Number of Uranium ' Analyses: 4

Total Number of Th-230 Analyses: 4
'

Total Number of Ra-226 Analyses: 4

Total Number of Nitrate Analyses: 4

Total Number of Fluoride Analyses: 4 -

iTotal Number of Locations to be
Probed for depth: 10 ;

;

Discussion:
,

Pond 4 is used for raffinate sludge storage. A boat will be used to collect the samples
and probe the' depth of the sediment.

i

O 1
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FertiLer Loadout Area Sampling Requirements .

' Sediment in the sump in the loadout area will be sampled to characterize this material.
The sample depth will be the depth of the sediment. A composite of the sample over
the depth will be analyzed for the following constituents:

Uranium
Th-230
Ra-226

Summarv of Sampling Reauirements for the Fertilizer Loadout Area:

Total Number of Sample Locations: 1

Total Number of Samples Collected: 1

Total Number of Uranium Analyses: 1

Total Number of Th-230 Analyses: 1

Total Number of Ra-226 Analyses: 1

Discussion:

Sediment carried into the sump by run-off from this area should present a good basis for
the evaluation of contamination potentialin this area.

Sampline Recuirements for Soils Beneath 3E. 3W. 4. 5 and 6

After the sediment has been removed from Ponds 3E,3W,4,5, and 6, the soil under the-
hypalon liners will be sampled. This sampling will have to done when the pond bottoms-
are relatively dry. To accomplish this, rain water that may accumulate will have to be
pumped off (perhaps to one of these ponds, which would then be sampled last) and
impounded, and the surface allowed to dry. Rain water from the last pond to be
sampled will be pumped to a location to be determined at that time, based on facility
status.

Hand auger samples will be collected from intervals of 0 - 0.5 ft.,0.5 - 1.0 ft., and at one
foot intervals thereafter to a depth of five feet.

Samples from the 0 - 0.5 ft., 0.5 - 1.0 ft., 2.0 -3.0 ft., and 4.0 - 5.0 ft interval will be
analyzed for total uranium, thorium-230, radium-226, nitrates, and fluorides. The
remaining samples collected will be secured and saved for later analysis if necessary.

O
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Sampling Requirements for Soil Beneath Pond 3E

O .

Pond 3E is known to have contained uranium in' quantities large enough to be posted as
a radioactive materials area, so it has a higher potential for SCP Material spread
through possible liner leaks.

The pond bottom will be divided into six equal areas, and samples collected from the ;

center of each area and analyzed for the following constituents:

Uranium (all samples) ,

D-230 (surface sample for each location) ;

Ra-226 (surface sample for each location)
Nitrate (all samples)

,

iFluoride (all samples)
( ,

Total Number of Sample Locations: 6-
Total Number of Samples Collected: 36

Total Number of Uranium Analyses: 24
Total Number of Th-230 Analyses: 6 -

Total Number of Ra-226 Analyses: 6 ;

Total Number of Nitrate Analyses: 24
Total Number of Fluoride Analyses: 24

y 1

Sampling Requirements for Soils Beneath Pond 3W

The pond bottom will be divided into four quadrants and samples collected from the
center of each quadrant and analyzed for the follor',g constituents:e

Uranium (all samples) -
Th-230 (surface sample for each location) ;

i
Ra-226 (surface sample for each location)

'

Nitrate (all samples)
Fluoride (all samples)

Total Number of Sample Locations: 4

Total Number of Samples Collected: 24

Total Number of Uranium Analyses: 16

Total Number of Th-230 Analyses: 4

Total Number of Ra-226 Analyses: 4 -

Total Number of Nitrate Analyses: 16
'

Total Number of Fluoride Analyses: 16

i

'

O
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/ Samoline Requirements for Soils Beneath Pond 4 >

- (] .

'

6_,/ .
The pond bottom will be divided into six equal segments and samples collected from the

.

center of each segment and analyzed for the following constituents:

Uranium . (all samples) ;

Th-230 (all samples)
Ra-226 (all samples) .;

Nitrate (all samples) !
~

Fluoride (all samples) ;

;i

Total Number of Sample Locations: 6 )
Total Number of Samples Collected: 36 |
Total Number of Uranium Analyses: 24 i

Total Number of Th-230 Analyses: 24 ,

Total Number of Ra-226 Analyses: 24 !
Total Number of Nitrate Analyses: 24 j
Total Number of Fluoride Analyses: 24

Sampling Requirements for Soils Beneath Pond 5

The pond bottom will be divided into four quadrants and samples collected from the
center of each quadrant and analyzed for the following constituents:

,

Uranium (all samples)
Th-230 (surface sample for each location) ;

''

Ra-226 (surface sample for each location)
Nitrate (all samples) '!

Fluoride (all samples) |
,

,

Total Number of Sample Locations: 4

Total Number of Samples Collected: 24

Total Number of Uranium Analyses: 16

Total Number of Th-230 Analyses: 4 .

Total Number of Ra-226 Analyses: 4 !

Total Number of Nitrate Analyses: 16 i

Total Number of Fluoride Analyses: 16 |

Sampline Reauirements for Soils Beneath Pond 6

The pond bottom will be divided into four equal quadrants and samples collected from
the center of each quadrant and analyzed for the following constituents: ;

_

Uranium (all samples) ;{.g
!
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;!

!- Th-230 ; - (surface sample for each location)
*

{ Ra-226 (surface sample for each location)
Nitrate (all samples) ,

Fluoride (all samples)
,

j
Total Number of Sample Locations: 4 ;

Total Number of Samples Collected: 24 ,

Total Number of Uranium Analyses: 16 ;

Total Number of Th-230 Analyses: 4

Total Number of Ra-226 Analyses: 4 j
Total Number of Nitrate Analyses: 16

Total Number of Fluoride Analyses: 16
,

9

2.2.1.25 Former Rafrmate Treatment Area (Unit 25)
.

Former Raffinate Treatment Area Information ,

7

The Former Raffinate Treatment Area is located between the Clarifier Pond Area and
the Yellowcake Storage Pad. The raffinate treatment area operated from 1970 to the ,

mid 1980's. The area consisted of several large tanks which were used for pilot studies
and processing of various raffinate solutions and ammonium nitrate solutions. 'The
testing area was abandoned, however, the empty tanks are still located in this area.

Former Raffinate Treatment Area Sampline Recuirements

Two locations will be sampled in this area. Bore hole samples will be collected from the ;

surface to a depth of 20 feet. Sample Intervals will be 0 - 0.5, 0.5 - 1.0 feet, and -
'

thereafter at every one foot interval.

Samples from the 0 - 0.5,1.0 - 2.0, 4.0 - 5.0, 9.0 - 10.0, and 19.0 - 20.0 foot intervals will ,

be analyzed for the following constituents:
,

Uranium (all samples)
Th-230 (all samples) .

Ra-226 (all samples)
Nitrate (all samples)
Fluoride (all samples) |

!

Samples from the 0.5 - 1.0, and other remaining intervals will be presersed and stored ,

for future analysis,if needed. J

Summary of Sampline Reauirements for the Former Raffinate Treatment Area: |

.

Total Number of Sample Locations: 2

2-58

!
j



. - . . - -.

't.

.i

;

Total Number of Samples Collected: 42
~

!Total Number of Uranium Analyses: 10

Total Number of Th-230 Analyses: 10
-

Total Number of Ra-226 Analyses: 10

Total Number of Nitrate Analyses: 10

Total Number of Fluoride Analyses: 10 ,

i

Discussion:

The former raffinate treatment area did not originally have a concrete pad. Leaks and ;

spills of raffinate were reported to have occurred in this area. It will be necessary to. i
idrill a hole in the concrete pad prior to sampling.

The sampling described here should provide sufficient data to characterize the area. :

Former BaCl Mixine Area Sampline Information
3

The Former BaCl (barium chloride) Mixing area is located within the restricted area ,

boundaries northeast of the former raffinate treatment area and east of the Clarifiers. |

The building was constructed in July of 1988 to allow for weather protection of the ;
'

mixing tank and storage of BaCl. In 1992, the BaCl mixing equipment and operation was
moved and the metal building was expanded and converted into the facility laundry
building, formerly located in the MPB.

-

O !

Former BaCl Mixine Area Sampline Requirements
,

,

For characterization of this area, two locations will be sampled. Sampling will be done - l
Ioutside the building, at the back and at the f .,nt, as close to the building as possible.

Bore hole samples will be collected from the surface to a depth of 20 feet. Sample :
intervals will be 0 - 0.5, 0.5 - 1.0 feet, and thereafter at every one foot interval.

'

t

Samples from the 0 - 0.5,1.0 - 2.0, 4.0 - 5.0, 9.0 - 10.0, and 19.0 - 20.0 foot intervals will I
be analyzed for the following constituents: |

6

Uranium (all samples) ;

Th-230 (all samples)
Ra-226 (all samples)
Nitrates (all samples) ,

Samples from the 0.5 - 1.0, and other remaining intervals will be preserved and stored
for future analysis, if needed.

.

. . .

.
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Summarv of Sampling Reauirements for the Former BaCl Mixing Area:

O :

Total Number of Sample Locations- ?
!

Total Number of Samples Collected: 42.
Total Number of Uranium Analyses: 10 :

'

Total Number of Th-230 Analyses: 10

Total Number of Ra-226 Analyses: 10

Total Number of Nitrate Analyses: 10

Discussiom

It may be possible that excess dirt from the Pond 1 Spoils Pile was used to construct the
berm north of the old Barium Chloride Storage Building. This soil may have been
contaminated with low concentrations of uranium, Ra-226, Th-230, and nitrates.

2.2.1.26 Decorative Pond Area (Unit 26) ,

Decorative Pond Area Information <

'Inis unit is located south of the MPB, outside the restricted area boundary, and includes
a decorative pond, access roads, parking areas and lawn areas. The decorative pond was '

'
built around the time of plant start-up. The pond is used for decorative purposes only

'

and has a capacity of 75,000 cubic feet.

Decorative Pond Sampline Reauirements
,

Four (4) sediment samples will be collected from the decorative pond. These samples ,

will be analyzed for the following constituents:

Uranium (all samples)
,

Nitrate (all samples) '

Fluoride (all samples) |

Summary of Sampline Reauirements for the Decorative Pond:

Total Number of Sample Locations: 4 ,
'

Total Number of Samples Collected: 4

Total Number of Uranium Analyses: 4

Total Number of Nitrate Analyses: 4 |
Total Number of Fluoride Analyses: 4 |

!

>

I

O
'
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' Lawn Area Sampline Recuirements <
~

!

A gamma walkover survey will be performed in this area to determine areas which have
elevated levels indicating surface radioactive contamination. Surface soil samples will be |

collected from a selected number of locations to determine the concentration of uranium ,

present. The uranium concentration data will be used in conjunction with the gamma |
walkover survey.results to determine the extent and degree of radioactive contamination.- ;

Some samples may'also be analyzed for thorium-230, radium-226, nitrates and/or. ;

fluorides.
i
!

Discussion: ;

Surface soils in this unit, primarily north of the decorative pond are known to be !
contaminated with uranium. Sediment samples should be collected from the pond at !
four locations which are spaced over the pond surface to determine if there are any !

significant SCP Material levels in the sediments.

2.2.1.27 Combination Stream (Unit 27)

Combination Stream Information .

The Combination Stream Drain, originates immediately south of the Cooling Tower and ,

iruns southwesterly near the east side of the south Yellowcake Sump. ' The 15 inch
O. concrete drain was installed 20 feet underground during initial construction activities and

accepts once-through and excess cooling water. The FEI devoted an entire section (Vol.
1 Section 6) to the investigation of this drain and should be referenced for a detailed
understanding of the many components of the process which discharge to this drain.

Combination Stream Sampling Reauirements

The combination stream is routinely sampled for uranium, and radium-226, but not for
thorium-230. Sample results from previous sampling will be utilized for the !
characterization of this unit.

2.2.1.28 Present Lime Neutralization Area (Unit 28)

Present Lime Neutralization Area Information

The Present Lime Neutralization Area is located in the far northeast corner of the
Yellowcake Storage Pad, west of the MPB and was constructed in 1970. The curbed
area is approximately 25 feet wide and 30 feet long with a lime storage tank a. d a
mixing tank. The lime neutralization originally censisted of four (4) tanks used to
neutralize both raffinate and hydrogen fluoride (HF) through the use of lime.- The
raffinate treatment equipment was removed circa 1973, and the current neutralization
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|O equipment was installed and designed to handle liquids from the Anhydrous HF (AHF)
_1Vaporizer Sump, the HF Scrubber, and the Laboratory Sump Pump. The discharge can*

be valved to flow either to the CaF Settling Basins (Unit 14B-C) or the Fluoride2

Holding Basin No.2. :

Present Lime Neutralization Area Sampling information

For characterization purposes, two locations in this area will be sampled. Bore hole
"samples will be collected from the surface to a depth of 20 feet. Sample intervals will be

0-0.5,0.5-1.0 feet, and thereafter at every one foot interval. .j

Samples from the 0 - 0.5,1.0 - 2.0, 4.0 - 5.0, 9.0 - 10.0, and 19.0 - 20.0 foot intenals will a

be analyzed for the following constituents:

Uranium (all samples)
Th-230 (all samples)
Ra-226 (all samples)
Nitrate (all samples)
Fluoride -(all samples)

t

Samples from the 0.5 - 1.0, and other remaining intervals will be preserved and stored
for future analysis, if needed.

Summary of Sampling Requirements for the Present time Neutralization Area:

Total Number of Sample Locations: 2 --

Total Number of Samples Collected: 42
Total Number of Uranium Analyses: 10

Total Number of Th-230 Analyses: 10

Total Number of Ra-226 Analyses: 10

Total Number of Nitrate Analyses: 10

Total Number of Fluoride Analyses: 10

Discussion:

The present time neutralization area may have been subject to leaks and spills. The
sampling described here should allow characterization of the impact from these spills.

2.2.1.29 DUF Building Area (Unit 29)4

1

DUF. Buildine Area Information

One of our five principal buildings on the 85 acre Sequoyah Facility. DUF, design and
constmetion began in 1984, reached completion in 1986, and began operations at the
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end of 1986 (start-up was delayed from January because of incident of January 1986 at- :^

the UF, plant). The DUF, building is a steel frame metal building with approximatelyt

7,000 square feet of ground floor area. There are four upper level working platforms in
a 1,600 square foot chemical reactor bay area which is approximately 60 feet high. The
DUF, building housed the process equipment to chemically react DUF. with hydrogen
(H ) to produce DUF, and anhydrous hydrofluoric acid (AHF). The product was ;

2

packaged in 55 gallon drums and the recovered AHF was condensed to a liquid and sent t

to a holding tank south of the plant. The condensate froul the DUF, plant discharged to
the sanitary lagoon. :

DUF4 Buildine Sampline Requirements
7

t

Existing data from the FEI for the area around the DUF4 building will be utilized for i

characterization of this area.
-i

2.2.1.30 Tank Farm and Cylinder Storage Area (Unit 30)
!

Tank Farm and Cvlinder Storage Area Information ;

The North Tank Farm is located north of the South Tank Farm and east of the Bechtel !

Building and was constructed as part of an expansion that began in 1975. The 48 foot by
46 foot curbed area consists of a sandblasting building, bulk chemical tanks, a diesel fuel 1

O stored is lined with limestone rock bed for neutralization in case of a spill or upset. The
tank and an emergency water supply tank. The curbed area where bulk chemicals are

'

' bulk chemicals stored here are; two (2) 15,000 gallon 40% nitric acid tanks, one (1) q

15,000 gallon anhydrous hydrogen fluoride, and one (1) 15,000 gallon aqueous hydrogen j

fluoride tank. Accumulated rainwater drains into the North Ditch. The diesel fuel tar.k i

has an earthen berm and rainfall is discharged to the North Ditch. The remainder of
' ithe area drains naturally to the North Ditch. Prior to 1975, the location of the present

north tank farm was used as a storage area for drums of oil, equipment and trash. j

|
The South Tank Farm is located immediately north of the MPB and was part of the |
original construction completed in 1969. The 47 foot by 62 foot curbed area is lined i

with a limestone rock bed for neutralization in case of a spill or upset. The rainfall -|

collected in the curbed area is discharged to the North Ditch. The tank farm consists of |
seven tanks, two anhydrous hydrogen fluoride storage tanks, two ammonia storage tanks,
and three nitric acid storage tanks. All of these tanks except for one had a capacity of
15,000 gallons. One of the nitric acid tanks had a capacity of 18,000 gallons. All of
these tanks are currently empty.

Tank Farm and Cylinder Storace Area Sampling Requirements

Previous soil sampling collected during the FEI from this area will be utilized for
characterization.
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- Bechtel Storage Building Sampling Information I
'

The Bechtel Storage Building is located northwest of the MPB and east of the Cooling j

Tower and was originally built as a construction office and storage area during original +

plant construction in 1968. The metal building is 36 feet by 76 feet and was used for :
storage after the MPB was built and thereafter to sort trash until 1989. After the Solid |
Waste Sorting Building was built in 1989, the building provided dry storage for insulation -

materials, electric motors and bulk dry chemicals. A curbed area inside the east portion i

of the building served as a storage area for used oils, used solvents, freon, glycol and .

other miscellaneous chemicals.

Bechtel Storace Building Sampline Reauirements

For characterization of soil under this building, samples will be take in two loca'tions,
one from each end,inside the building.

,

Hand auger samples will be collected from the surface to a depth of 5 feet. Cores must
be drilled through the concrete floor prior to sample collection. Sample intervals will be
0 - 0.5, 0.5 - 1.0,1.0 - 2.0, 2.0 - 3.0, 3.0 - 4.0 and 4.0 - 5.0 feet. ,

!

Samples from the 0 - 0.5,1.0 -2.0, and 4.0 - 5.0 foot intervals will be analyzed for the
following constituents:

1

O Uranium (all' samples) ,

i

Summarv of Sampline Requirements for the Bechtel Storace Building: |

'

Total Number of Sample Locations: 2

Total Number of Samples Collected: 12
-

*

Total Number of Uranium Analyses: 6

Discussion:
i

The sampling described here will provide the information needed to complete
-

characterization of this area.

Oil Storace Building Sampline Information

The Oil Storage Building, is located north of the MPB and east of the north Tank Farm
and was built in 1990. The three (3) sided 20 foot by 20 foot wooden and metal shed,
was built to isolate the storage of new solvents and lubricants as well as providing a ;

satellite storage area for used oils and solvents. J

O
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p - Oil Storage Building Sampline Requirements |
,

For characterization of this area, two surface soil samples will be collected. Along the |
edge of the concrete pad where any spills would have run offimpacting the soil. |

'
- Samples will be analyzed for the following:

.

Uranium (all samples)

Samples from the 0 - 0.5 foot interval will be collected. .

i

Summarv of Sampline Requirements for the Oil Storace Buildin_:e ,

i

Total Number of Sample Locations: 2

Total Number of Samples Collected: 2 :

Total Number of Uranium Analyses: 2
:

Discussion:
.

Potentially contaminated oil has been stored in this building. This sample should allow .;
characterization of any spills or leaks of licensed material. j

.

_

2.2.1.31 Front Lawn Area (Unit 31)
.

- Front Lawn Area Information
'

i

This unit consists of lawn areas, access roads and a parking lot. ;
1

,

Front Lawn Area Sampline Requirements

A gamma walkover survey will be performed of this unit to determine areas which have |
elevated levels indicating surface contamination. Surface soil saniples will be collected
from a selected number of locations to determine the concentration of uranium present.
The uranium concentration data will be used in conjunction with the gamma walkover

'

survey results to detennine the extent and degree of contamination. Some samples may :

also be analyzed for thorium-230, radium-226, nitrates and fluorides.

2.2.1.32 South Perimeter Area (Unit 32)

South Perimeter Area Information .

I

The area includes a storm water reservoir which was constructed in May of 1991. The
storm water reservoir has a capacity of 67,000,000 gallons and covers 16 acres. The
nonnal water level is at an elevation of 510 feet and the flood stage at 520 feet.

O
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The reservoir was constructed due to exceedances through the storm water outfalls. In !

-1990, SFC constructed a drainage ditch around the facility and diverted all surface water l

runoff from the northern and western portions of the facility through Outfall 008. |

This impoundment was designed to collect storm water from the entire facility i
!processing area and facilitate a reduction of nutrient levels by biological processes prior

to discharge. However, the state has yet to approve permit modifications to include the
storm water reservoir, therefore, the storm water reservoir collects only water from non-
process areas. Efforts are being made to include the reservoir as a part of SFC's overall
storm water management. ;

South Perimeter Area Sampling Requirements i

A gamma walkover survey will be performed of this unit to determine areas which have .i
elevated levels indicating surface radioactive contamination. Surface soil samples will be j
collected from a selected number of locations to determine the concentration of uranium ;

present. The uranium concentration data will be used in conjunction with the gamma
walkover survey results to determine the extent and degree of radioactive contamination. ;

Some samples may also be analyzed for thorium-230, radium-226, nitrates and/or
~

fluorides. ;

:

Three samples were taken from the storm water reservoir area in July,1993. Results of- ;

O impoundment and is not expected to have been impacted. However, the combination
these samples will be utilized for characterization of the area. This is a new

'

stream drainage did run through this area and may have resulted in the deposition of
licensed material. Sediment samples from this area will therefore be included in the - '

SCP.

2.2.1.33 Northeast Perimeter Area (Unit 33)

Northeast Perimeter Area Information

This unit lies north of the industrial site and consists of field and timbered areas. A
gravel access road runs through the area.

Northeast Perimeter Area Sampling Reouirements
|

A gamma walkover survey will be performed of this unit to determine areas which have_ j
elevated levels indicating surface radioactive contamination. Surface soil samples will be .q

collected from a selected number of locations to determine the concentration of uranium i
present. The uranium concentration data will be used in conjunction with the gamma .j
walkover survey results to determine the extent and degree of radioactive contamination. 1

Some samples may also be analyzed for thorium-250, radium-226, nitrates and/or
fluorides.
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( 2.2.1.34 Drainage / Runoff Areas (Unit 34)
:

Drainage / Runoff Areas Information ,

There are several drainage areas which originate in or near the restricted area and flow
towards the Illinois and Arkansas Rivers. :

Drainage / Runoff Areas Sampling Requirements '|

Samples have been collected from the drainage areas and sediments identified with
elevated concentrations of uranium, radium-226 and thorium-230. These results were
included in the Facility Environmental Investigation. A gamma survey of the drainage

~

,

areas will be performed'and the need for additional sampling evaluated. q

2.2.1.35 Scrap Metal Storage Area / Interim Storage Cell Area (Unit 35) f

Scrap Metal Storace Area Information a

t
The Scrap Metal Storage Area, is located north of the DUF Plant and east of the4

Interim Storage Cell and was built in 1975. The graveled, fenced area is approximately ;

50 feet by 120 feet. The area was used to store leftover construction materials such as
pipe, beams, and siding that were previously stored near the North Tank Farm. __The

O area was also used as a staging area, for storage of decontaminated equipment prior to y

release as clean scrap. Some radioactive contaminated equipment, primarily equipment ,

identified during the unrestricted area survey program, was moved into this area for
storage.

Scrap Metal Storace Area Sampline Reauirements
+

Characterization of this area will be accomplished by performing a gamma walkover .,

survey and collecting surface samples from six locations. The sample locations will be j
evenly spaced over the area unless areas are identified with elevated gamma results. ;

'
Hand auger samples will be collected from 0 - 0.5 and 0.5 to 1.0 feet, and will be
analyzed for the following constituents:

Uranium (all samples)
Th-230 (three locations, with the highest uranium concentration)
Ra-226 (three locations, with the highest uranium concentration)
Nitrate (all samples)
Fluoride (all samples) ;

,

O :
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Summary of Sampling Requirements for the Scrap Metal Storace Area:

,

Total Number of Sample Locations: 6 :

Total Number of Samples Collected: 12

Total Number of Uranium Analyses: 12

Total Number of Th-230 Analyses: -6
Total Number of Ra-226 Analyses: 6

Total Number of Nitrate Analyses: 12
'

Total Number of Fluoride Analyses: 12

Discussion:
,

Radioactive contaminated scrap metal may has stored in this area. Transport to the soil
will be evaluated with the sampling described here.

Interim Storage Cell Information
,

The Interim Storage Cell is located east of the Solid Waste Burial Area No.2 and north
of the Incinerator and was constructed in 1992. The 100 feet by 160 feet temporary -

structure was erected on an existing concrete pad using portable inverted concrete tec |

sections. Each section is approximately four feet high, ten feet long, and three feet wide
at the base. A synthetic protective liner was used over the entire bottom and another
synthetic liner was used to cover the soil after it was placed into the cell. There were

\ three areas of soils that were placed in the cell. Approximately 450 cubic yards of soil
from the 1986 Incide.nt Soil Storage Area, approximately 2,200 cubic yards from the
Initial Lime Neutralization Area, and approximately 1,650 cubic yards |of soil from the
1990 UST excavation temporarily stored on the Yellowcake Storage Pad.-

Interim Storage Cell Sampling Requirements
,

Two composite samples will be collected from the soil in the cell. These samples will be '
composited over the depth of the soilin the cell where the sample is taken. the samples
will be analyzed for the following constituents:

Uranium (all samples)
Th-230 (all samples)
Ra-226 (all samples)

The volume of soil will also be estimated and provided with the characterization
information. 6

Summary of Sampline Reauirements for the Interim Storace Cell:

Total Number of Sample Locations: 2 '
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Total Number of Samples Collected: 2e

Total Number of Uranium Analyses: 2 .

Total Number of Th-230 Analyses: 2

Total Number of Ra-226 Analyses: 2

Discussion:

Soil from several locations and sources was placed into this cell during 1992. A
significant number of samples were collected and analyzed as soil was put into the cell,
and will be a source ofinformation for characterization. The sampling described here
combined with data from other sampling events should allow characterization of the cell

,

contents.

2.2.2 Radiological Characterization of Buildings and Equipment
,

2.2.2.1 Introduction
.

The purpose of the radiological characterization of the buildings and equipment is to
:provide information concerning the degree of radioactive contamination, radiation levels,

physical and chemical properties of the material or equipment, and volume information.
This information will be needed to evaluate the options available for decontamination
and decommissioning of the facility. Equipment and materials associated with the
facility's restricted areas are considered to be radiologically contaminated above the

Os release criteria for the facility. Therefore, general scoping surveys will be performed for
characterization. Detailed surveys which would typically be performed to demonstrate
that the facility could be released for unrestricted release will not be performed at this
time. However, a good understanding of the radiological conditions is require.d in order
to perform the work activities related to decommissioning in a safe manner. Industrial
and chemical safety concerns will also be considered and appropriate controls and
procedures implemented.

The generallayout and arrangement of the facility is included as Figure 1. Included on
this drawing are the boundaries of each area or unit which has been identified at the
facility.

Samples and survey results should be referenced to the facility grid system. This may be
more difficult to do for indoor survey results of equipment or building surfaces. 1

However, where practical, results will be referenced to the facility grid system. The grid ;

established for the facility is in feet with the southeast corner of Section 21 of T12N,
'

R21E as the point on the grid system with coordinates N-10,000 and E-10,000. The N-
10,000 line of the grid system lies along the section line (H'ighway 10). The plant
process area and related facilities are within Section 21. This grid system will be used
for reference purposes to designate the location of survey measurements and sample
collection locations. A third value may be used with the grid system coordinates to

2-69

!

']
.-

i



- . . - - - - . _ - . ._ - .- . , -- .- .

h

;

.i

!

designate the depth from ground surface for subsurface soil samples, or the height above !

O,, ground level for survey points.

i2.2.2.2 Historical Information and Sampling Results

i

General survey information for the UF. Plant and DUF Plant is provided in the i4

Preliminary Plan for Completion of DecomWioning dated February 16,1993 and in |

the Draft Preliminary Report - Description of Current Conditions and Investigations :
dated November 1,1993. Results for outlying facilities and some areas within the plants- ;

previously surveyed are not adequate surveys for a scoping or characterization survey. -

Survey information will be required for each building, process area and system located at .

the facility. The survey and sampling protocols which will be utilized in the facility are ;
r

described below under the section titled " Survey and Sampling Program". Adequacy of I

the data will be evaluated for each area or unit and a determination made if additional
'

information is required. This will be done as a survey protocolis written for each area -

or unit. ;

.
'

Sources of information which will be utilized to assist in the characterization process
include a review of the license, license amendment requests, contamination incident :

reports, inspection fbidings, and other such documents. These documents will be
reviewed and significant findings documented so that the information can be utilized . -

during site characterization. Areas which may have been impacted will be investigated !

through biased surveys and sampling which focus on each area of interest. This activity ;,

was completed during the FEI and will be supplemented for site characterization. i

.

Information obtained during interviews held with long term employees of the company ;
'

who are familiar with the site history and could provide information about the site will'

be used to help identify areas which may have been impacted by facility operations. In !
some cases the restricted area boundaries have changed, locations for storage of ';
materials have changed and materials have been buried on-site. These locations may not

,

be apparent today from an inspection of the facility. There may also have been releases -

of radioactive material which may have impacted the environment. Examples of the
types of information which should be identified includes old yellowcake storage areas.
cylinder clean out areas, ash receiver clean out areas, sump locations, scrap storage
areas, areas of process impacts due to spills and old burial areas. Information obtained i

during interviews will be documented for future review and utiliznian for facility 4

characterization. _|
l

Old photographs, prints, drawings and surveys have been reviewed for inclusion in the - i
'

characterization process. 'Ile decunmissioning files have also been reviewed and
appropriate information included. Extensive surveys were conducted of surfaces,
equipment and materials located in the unrestricted areas of the facility during 1991 and,

1992. Results of these surveys will be valuable to site characterization and will be
included in the si' characterization effort.
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2.2.2.3 Potential Radionuclides and Locations

The material handling and operational processes utilized at the facility will be considered
as survey plans are developed for each specific area or unit being evaluated. Specific
radionuclides may exist in greater concentrations in certain areas depending upon the
properties of the material and process applied. For example, thorium-230 and radium- -

226 concentrate in the raffinate stream which was a byproduct of the solvent extraction ~[
operation. These radionuclides are removed as impurities.

Each unit will be evaluated to determine the radionuclide composition and the chemical |
and physical form of the material. Other concerns which may be present in an area will ,

1also be described. For example, there may be asbestos insulation on pipes or other -
iequipment. Some equipment contained PCB's which leaked and resulted in releases to

concrete surfaces and soil in some areas. Although remediation of these areas has been
!conducted, further investigation may be necessary to confirm that concentrations of the

material are below acceptable levels.
L

2.2.2.4 Identification of Specific Radionuclides ;

There are areas at the site where the radionuclide composition can vary somewhat |
depending upon the process and behavior of each element. The primary radionuclides
of interest from a site remediation standpoint include uranium, thorium-230 and radmm- r

O '.26. Uranium may be present as either depleted (DUF, Plant) or natural (UF. i

;onversion Plant). Radium-226 and thorium-230 are present in the raffinate stream
which is generated from the processing of the uranium.

!

In order to characterize the various by-product or waste streams which are present,
samples must be collected and analyzed for the radionuclides of interest. Sample
analysis results will be reviewed by a qualified individual to determine the significance of

'

the results.
I

Information concerning the radionuclides which are present and their chemical and ;

physical form is important for several reasons. This information is necessary in order to ;

perform the pathway analysis and dose assessment necessary for development of site '

specific criteria. Evaluation of the remedial options will also require knowledge of the ;
!

chemical and physical form of the materials.

2.2.2.5 Site Guidelines and Criteria

Building surfaces, equipment, and other items must be surveyed to quantify radioactive |
contamination levels and in some instances to demonstrate that surface radioactive
contamination criteria have been met prior to release for unrestricted use. With respect ;

to this characterization effort, the detail required for a survey of a particular area will be. ,

evaluated and the appropriate level of survey performed. If an area is known to be i
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radiologically contaminated, such as a process area, a general survey will be performed
to evaluate the radiation and contamination levels in the area. However, if an area is
believed to be releasable, such as an administrative office area, a more detailed survey- i

will be required to demonstrate that decommissioning of the area is not required. Minor i

radioactive contamination identified will be included in the results report and will be [
!decontaminated prior to the termination survey. Survey plans will be developed for each

unit or area to be surveyed. i

The NRC acceptable surface radioactive contamination guidelines for decontamination '
of facilities and equipment prior to release for unrestricted use or termination of licenses
in contained in Table 1. Information concerning implementation of the criteria is ;

included as footnotes in the table. j

Criteria for acceptable radioactive contamination levels in soil and sediments will be
developed for the facility based on guidance provided by the NRC and other :

!circumstances invoMng similar elements (such as uranium mill tailings under 10 CFR
Part 40, Appendix A). Section 2.5 includes a discussion of the pathway evaluation and >

dose assessment which will be performed in the process of developing site specific soil ;

and sediment criteria. ,

!2.2.2.6 Survey and Sampling Program

(~} Instrumentation used for surveys performed will be appropriate for the type of radiation |

V the survey is seeking to identify and/or quantify. Detailed instructions regarding !

instrument selection, calibration, use, and control will be provided in written Surveys will j
be performed using one or more of the following instruments: j

Scaler / count rate meter type instruments can be used with a variety of different ;-

detectors including scintillation, Geiger-Meuller, and proportional, giving this type ]
of instrument the capability to be used to measure alpha, beta and/or gamma i

radiations. The instrument can be operated in either the ratemeter or scaler mode. {

Nal(TI) or Csl detector based instruments such as microR meters can be useful for-

making low' level gamma measurements. A scintillation detector (probe) and count
rate meter may also be used to scan surfaces in the area which is being surveyed. j

A pressurized ion chamber may be used at selected locations to provide results for j
calibration of the scintillation instruments.

Radiation monitors consisting of compact, alarming, count rate meters can be used .-

with a variety of detectors for both alpha and beta / gamma monitoring.

Gas flow proportional detectors may be set up to detect alpha particles only,-

beta / gamma radiations only, or a combination of alpha and beta / gamma.

O
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Alpha scintillation detectors, e.g. zinc sulfide, can be used for personnel and -
*

equipment surveys. .

Geiger-Meuller detectors with thin windows can be used for detecting beta and ' |-

gamma radiation. ,

. :
4

A radiation survey will be performed of buildings and structures at the facility in order
to characterize the respective radiological conditions for that area or unit. Large -

buildings will be subdivided for survey purposes. Smooth surfaces such as floors, walls j

and ceilings will be systematically surveyed ".ilizing a grid system. Irregular surfaces
- such as equipment and tanks will be surs ed in accordance with the survey plan i
developed for the area being surveyed. aor and wall surfaces will typically be surveyed
on : 10 foot grid pattern. However, a .ation may be not be surveyed if equipment or -

another obstruction happens to be at triat same locaticn. Also, in some areas there are
no walls present and this fact will be documented as the reason for the lack of results.
The facility is complex and will require flexibility in the design and performance of -

surveys for each area. The location of survey results will be documented using a ~ j;

standard grid system.
~

t

The radiation and contamination survey results obtained during this characterization
effort are not intended to be utilized to release areas for unrestricted release. |
Measurements obtained during characterization of the facility will be utilized for the j
purpose of reporting the radiological conditions at the site. This information will be

*

O used in planning the decontamination and ' decommissioning actions which will be taken.
When these decontamination and decommissioning actions have been completed >

termination surveys will be performed to demonstrate that the criteria established for the
site have been satisfied. ;

!.
Characterization surveys will be performed in outdoor areas to identify radioactive '!
contamination and to describe the radiation levels in these areas. Surveys will also be- !

performed in areas outside the restricted area suspected of containing some level of j

radioactive contamination. This would include drainage areas which receive surface |
water runoff originating in the restricted area and locations in the immediate vicinity of 1

the facility which were potentially impacted by company operations. .;

Results from surveys will be documented utilizing standard forms in accordance with .f.

approved procedures. Records shall be prepared in indelible ink, signed, and dated. ;
These records sbli be adequate to enable an independent evaluation of the site status. ;

Changes may be made by striking through the item to be changed with a single line, .j
entering the corrected information and initialing and dating the change. ' All data and - :

supporting information, necessary to substantiate the survey findings, are considered |
permanent records and will be retained in accordance with the site records retention j

policy. ;

.,
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' Survey and sampling methods; instrumentation capabilities and requirements; calculation

Os of results; and reporting of results will be addressed in approved site procedures. -

Radiation survey instrumentation will also be calibrated in accordance with the !

requirements contained in the approved site procedures. Survey and sampling at the site
will also be' conducted in accordance with the information contained in the Health and ;

Safety Plan. .

2.23 Soll Characterization .;
i

2.23.1 Introduction

Sections 2.2.1 and 2.2.2 of this document contain information relating to the survey and
sampling efforts associated with the characterization of buildings, facilities and .

'

equipment; contents of ponds and basins; solid waste burial areas; surface and
subsurface soils; surface water drainage areas and background sampling and '

measurements. This section will discuss how the results obtained from the effort :

described in Section 2.2.1 will be utilized to characterize the nature and extent of SCP 1

Material impacts to the soil and rock units above the water table associated with the
designated characterization areas. j

Chemical and physical properties of soils present at the Site will be determined in order
to complete the pathway ana! 's and dose assessment. Soil property information will be !
included in the Final Results deport.

2.23.2 Soil Sample Collection

Boreholes at depths down to the water table will be constructed to provide samples |
representing subsurface deposits. The depth of these boreholes will vary depending on ;

extent of impacts, sources, and hydrogeo'ogic conditions. Soil samples will be analyzed ;

to detennine the concentration and for a representative number of samples, the physical :

/ chemical state of the radiological and associated constituents.
~

.

tSoil Borine Number Location, and Depth
1

Each sample collected during the completion of the RFI Workplan and Site |
Characterization Plan shall be assigned a unique number. In addition, the location will |

be documented in accordance with the grid system which has been established. . North
and East coordinates will be assigned to the sample location. The depth interval from
which the sample was collected will also be documented, to the nearest 0.1 foot. For ,

- example, if a sample were collected from the top 6 inches of soil, the depth interval for j
that sample would be documented as "O - 0.5 feet." :

I
1

0
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Soil Sample Depth Inteivals ;4

;

Soil sampling intervals will typically be'six inches between the ground surface and 'one )
foot below ground surfaces, and one foot at depths greater than the surface or one foot

'

below ground surface. Soil samples will typically be collected continuously using
borehole sampling to the depth of interest. However, not all samples will be analyzed
for the parameters of interest. Depth intervals of interest will be specified for the

.

specific conditions and data needs for the area or units being characterized. ;

,

2.2.4 Procedures for Establishing Background Quality :
!

The background survey will establish the background exposure rate and concentration of |
total uranium, thorium-230, and radium-226 in the local environment. Average
background levels for each of these parameters except exposure rate will be determined
for soils, groundwaters, surface waters, and sediments. De background exposure rate i

will be determined at soil sample locations. .

In the case of soils, ten locations will be chosen to sample surface and subsurface soils.
The sample locations will be greater than five miles from the perimeter of the SFC |

Facility. The soil types and geologic formations sampled will be the same as, or at least -

similar to, those found on site. Sample locations will be chosen such that anthropogenic
influences are minimized; examples of locations that will be avoided are drainage ways, ;

O paved surfaces, railroads, and agricultural areas. An exposure rate measurement will be
~

made at each sample location prior to collecting any samples.
:

For groundwater, the background survey will be developed from the sampling efforts
described in the final Groundwater Interim Measures Workplan. Specifically, existing i

and future data collected from monitoring wells upgradient of the site will be used to ,

derive average background concentrations. |

Regarding surface waters and sediments, the background survey will be derived from the ;

existing respective monitoring efforts conducted in accordance with SFC's Source . ;

Materials License SUB-1010. Specifically, existing and future data collected from !
'

monitoring locations upgradient of the site will be used to derive average background
concentrations. :

!.
2.3 Air Quality Monitoring

i

The primary air contaminant of concern at the Sequoyah Fuels Facility is uranium. A
program for uranium monitoring is well established at the Sequoyah Fuels Facility, and 3

should be satisfactory to ensure air quality is being monitored. Airborne fluorides were i

monitored during operation of the facility and will be monitored during a limited ]
number of decommissioning activities.

O >
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There are a number of stacks and vents which are airborne effluent sources from the
facility. These sources include the main plant stack, main plant dust collection system,

'

sampling plant dust collector, roof ventilation exhaust fans, laboratory hood exhausts,
DUF, Plant dust collection system and the miscellaneous digestion dust collector. ,

Each airborne effluent which has a potential to release significant quantities of uranium
is monitored using a sampling system which will obtain a representative sample.

*

Typically an appropriately sized and shaped sampling probe is inserted into the stack. A !

sample collection system consisting of tubing, filters, pump, flow measuring device, etc. is ,

provided. The specific components and configuration will depend upon the parameters t

being tested for and the effluent characteristics.
t

Sample filters are normally exchanged every 24 hours and analyzed for gross alpha
activity. The analysis is performed after allowing for the decay of short lived radon- ;

decay products. Results are reviewed by Health and Safety department personnel daily ,

and compiled into a monthly status report for review by facility management. Health -t

and Safety personnel evaluate concentrations exceeding established action levels and [
report the findings of this investigation to facility management and the radiation

,

protection officer. j
;

lAirborne effluent results will be evaluated by the Facility ALARA Committee on an
annual basis and will be included in the Committee's annual meeting report. Trends will

|O be evaluated with respect to ongoing site work and, if indicated, methods considered to
reduce emissions.

Effluent results must be reported to the Nuclear Regulatory Commissmn on a semi-
annual basis in accordance with the requirements specified in 10CFR40.65. These :

reports must be submitted within 60 days after January 1 and July 1 of each year and
'

specify the quantity of each of the principal radionuclides released to unrestricted areas ,

in liquid and gaseous effluents during the previous six months. ;

Environmental air monitoring stations are provided around the perimeter of the facility
at various locations. Each station is equipped with air sampling equipment including 'a
pump, flow measuring device, filter media, associated tubing and an enclosure for the ;

equipment. Samples are collected and analyzed in accordance with the facility ,

environmental program, typically for uranium, radium-226 and thorium-230. j
.

i

Results from environmental air sampling are distributed to facility management |

. personnel. Included in the evaluation is a comparison of the results with the regulatory t

requirements. Results which are significantly elevated above the normal values shall be
evaluated and the findings documented in a report to facility management.

,

O
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' Air samples are collected cor.tinuously, at the Restricted Area Fenceline, from each ofO, the cardinal points of the compass. These samples are counted for gross alpha and the j
'

results reported to facility management.

Air samples are collected weekly, for uranium and fluoride analyses, from five off-site -

stations located in relatively high population density areas and also at the point of
maximum downwind concentrations as determined by Dames and hioore dispersion |

calculations. |
i

Samples obtained from the sampler located at the nearest residence are composited i

quarterly and analyzed for uranium, thorium-230, and radium-226. The nearest
residence sample is also analyzed for uranium solubility quarterly and particle size
analysis annually. ,

:

The Sequoyah Fuels Facility also has an in-plant sampling system consisting of fixed '
sample locations and portable high volume samplers. Areas are sampled as needed to a

evaluate the exposure to workers. The primary constituent of interest is uranium. j

Samples are collected daily, or more often if necessary, analyzed, and results reported to :

management. ;

!All fixed location samples are calibrated for proper air flow in accordance with approved
procedures. Samplers found out of tolerance for air flow are reported to health and !

safety supervision, and the impact evaluated. |

Breathing zone samples are also collected as needed. The device used for this purpose :

is commonly called a lapel sampler. Lapel samplers are also checked for calibration and |
battery maintenance on a routine basis. Exposure assignments resulting from the lapel j

samplers are tracked on an individual basis. ;

,

In addition to the routine air sampling for uranium, the Sequoyah Fuels facility has the !
capability to } erform the required industrial hygiene monitoring. Draeger tube kits with ' ;

appropriate tubes for the chemical compounds of interest are also available. |
Instruments for evaluating explosive atmospheres, oxygen content, and carbon dioxide j

levels are available on site, and will be used as indicated.
;

;

The Sequoyah Fuels Facility uses the quality assurance guidance ouGined in Nuclear
Regulatory Commission Regulatory Guide 4.16, " Monitoring and Reporting Radioactive ;

Materials In Releases of Radioactive Materials Of Liquid and Gaseous Effluents from ;

Nuclear Fuel Processing and Fabrication Plants and Uranium Hexafluoride Production
Plants", and those sections of Regulatory Guide 4.15. " Quality Assurance for
Radiological Monitoring Programs (Normal Operations), - Effluent Streams and the

,

Environment", which apply to a uranium conversion facility. ;

!
!

O !
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The Sequoyah Fuels facility has an established comprehensive air monitoring program in -

place, supported by procedures, equipment, and experienced personnel. It has proven to
be effective in times _of plant operation, and should serve just as well during site :

characterization and decontamination and decommissioning activities to protect the !

workers and the emironment. ;

2.4 Monitoring Wastewater Discharge 1

SFC currently conducts and will continue to conduct monitoring of facility wastewater
and storm water under permits issued by the EPA (NPDES Permit OK0000191) and
Oklahoma's Department of Environmental Quality (ODEQ) (Waste Disposal Permit
WD-75-074). In addition, SFC's operating license issued by the NRC requires
monitoring of the facility's Combination Stream for contamination control purposes. All
permits and licenses will be maintained as required throughout the decommissioning /
remediation process.

Both the EPA and ODEQ permits are currently undergoing renewal. SFC's applications
. for renewal of those permits recognized that the facility is no longer operating and is
undergoing decommissioning. Any required adjustments to the currently required ,

monitoring due to this status will be addressed during the permit renewal process.

The NPDES permit renewal process required SFC to conduct a more extensive 'I

O characterization of the two permitted outfalls which are described below. The
characterization included all non-organic hazardous constituents identified with SFC's

"

process operations and several other constituents which have not been identified with the - i

process. The characterization information will be included in the RFI Report along with
all monitoring information described below since the shutdown of the UF facility. ;

i|
2.4.1 Combination Stream (Outfall 001)

Facility wastewater is discharged via buried pipeline called the " Combination Stream"
into an unnamed tributary of the Robert S. Kerr Reservoir at the facility property line
west of the facility. The Combination Stream also receives storm water runoff from -
some of the interior sections of the processing area. |

The Combination Stream is referred to as "Outfall 001" on the EPA and ODEG
discharge permits and is required to be continually sampled by the NRC license e si ;

monitored three times per week by a 24-hour composite sample by the EPA and i GQ. :

Sampling of the discharge is conducted at a sampling station on the south side of tiie j

facility where the Combination Stream exits the Controlled Access Area. Samples are !

collected by automatic sampler and transported to the SFC laboratory by facility .!

employees for required analyses,
i
i

O
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f- Monitoring parameters for Outfall 001 on one or both permits or the license currently

4 include the following:

Flow (MGD)
'

*

Total Suspended Solids-
,

Nitrate (as N)* .

Ammonia (as N)*

Fluoride* .

Uranium*

Radium 226 --

.

Thorium 230*

Temperature ;
-

lpH*

2.4.2 Storm Water Reservoir (Outfall 008) i

.

Storm water from the outer perimeter of the facility is collected in a man-made trench :
and diverted to the facility's storm water reservoir located south of the processing area. 1
The reservoir serves as a biological reactor for denitrification to reduce nitrate and i

ammonia levels which' seep to the surface from groundwater in the western areas of the j
"

facility.
!

Discharges from the Storm Water Reservoir are manually controlled by sluice gates
located on a tower near the dam. Both the EPA and ODEO permits require monitoring
of storm water on a daily basis when discharges are occurring for the following
parameters: ,

:

. Flow (MGD)*

Nitrate (as N) - {-

Ammonia (as N) j-

r

Fluoride -
.

O :
'

2-79

,

6



t

'!
,f

O Radium 226
-!

pH*

2.4.3 Sanitary Wastewater (Outfall 01A)

Sanitary wastes from the facility restrooms and showers discharge by pipeline into the -

facility's Sanitary Lagoon, a facultative lagoon utilized also as an equalization reservoir
prior to treatment in a package treatment plant. The package plant provides biological
treatment and filtration prior to release into the Combination Stream where it is
discharged with other facility wastewater discharges through Outfall 001. -

.!
EPA requires monitoring of the treated sanitary wastewater once per week as it is ;

discharged into the Combination Stream for the parameters shown below. The DEQ ,

permit does not require monitoring of this internal outfall. The parameters monitored i

include-
,

Flow (MGD). j*

Biochemical Oxygen Demand (BOD) j-

i
. . ,

!- ' Total Suspended Solids

O q

'

2.5 Potential Receptors

Information describing the human populations and environmental systems that may be
susceptible to constituent releases from the facility is important to assessment of i

remediation strategies. Such information includes demography, land use, threatened and j
endangered species, biota, floodplains and wetlands, and water usage. This information .i
is described in sections 3.6 through 3.10 of SFC's " Preliminary Report: Descriptions of -|
Current Conditions and Investigations".

'

2.6 Dose Assessment

2.6.1 Purpose

The purpose of site characterization is to accumulate site information sufficient either to
support a decision that the site, in its existing state, is ready for termination of the NRC :

license or to support selection of some remediation strategy that can make the site .|
suitable for license termination. Dose assessment is the estimation of the radiation dose j
that might be received by persons that might use the site or lands in the site environs -
after termination of the license. Dose assessment will probably not be required for

,
'

release of substantial portions of the SFC site for unrestricted use, if, as expected,
radioactive contaminant concentrations in soils fall below levels specified as Option 1 _!
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limits in the NRC Branch Technical Position. However, for certain other portions of the
site, dose assessment, primarily for the development of acceptance criteria, will be an
integral part of the development of the Plan for Completion of Decommissioning (PCD).
This section describes the design and implementation plan for the dose assessment
process to be conducted as part of the PCD based on information obtained during the >

SCP.
.|

!Acceptance criteria for the license termination de-cision are usually expressed directly in
terms of radiation dose, but, in practice, must be translated into terms of radioactive

'

j|
concentrations of contaminants in site media. Acceptance criteria expressed in terms of
dose are usually obtained from regulations and guidance of government agencies or from
recommendations of organizations chartered to provide guidance for radiation protection ,

regulations to government agencies. Concentration criteria are quantitatively related to ;
'

potential radiation dose that could be received by persons using the site or its environs ;

after termination of the license. The dose assessment process is used to derive these
concentration from criteria expressed in terms of dose, taking site characteristics into |
account, and will be used in that way for the PCD. !

.;

The primary role of dose assessment in the PCD will be the development of appropriate i

acceptance criteria expressed in terms other than dose, for materials that might be left in ,

place. These criteria can be used to classify site zones into groups that either will or will !

not require remediation. In addition, the dose assessment process will be used to j
O evaluate potential radiation doses that might result from reasonably expected future uses |

of the site after license termination. |
:
!

If, as expected, remediation turns out to be necessary for certain portions of the site, the - 1

demonstration of conformance of site conditions to acceptance criteria expressed in .|
terms of dose will be left to the PCD. The PCD will include an evaluation of expected 1

- effectiveness of candidate remediation options and the basis for selection of certain 1

options. However, certain candidate remediation options will be considered in the |
design of the site characterization to assure that data collected and dose assessment j

.

methods developed in the site characterization effort will be sufficient to support j

evaluation and selection of remediation options in the development of the l
decommissioning plan. One such option to be specifically included will be an ensite' !

isolation facility for disposal of materials that, in their existing states, may contain levels j
of radioactive contaminant too high to permit termination of the license. i

i

!

The dose assessment process relies to a considerable extent on site characterization data, j
and can also serve to help guide the site characterization effort. For example, the dose '

assessment process can reveal significant gaps in available site characterization data and -
can be used to develop appropriate quality objectives (lower limits of detection, etc.) for '|
site characterization data. However, for reasons discussed below, it is expected that the !
kind and quality of site characterization data required for the SFC site can be specified !

adequately without a preliminary dose assessment. '

O i
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- 2.6.2 Scope of the Dose Assessment Process |
|

In general, the dose assessment process can be described as four discrete steps. The |
'

first two steps develop a conceptual model that describes the initial physical conditions
of the site and the important characteristics of the potentially exposed population.
Important characteristics are those likely to affect radiation doses that might b'e received

!by broups of people within the exposed population. The conceptual model must
incorporate exposure pathways, which may be considered links between the potentially
exposed population and the radioactive materials that constitute potential sources of .

exposure. The conceptual model must also accommodate the ways in which activities of ,

the potentially exposed population can modify the physical conditions of the site, which
can in turn, affect potential exposures and doses.

The third step expresses the conceptual model in mathematical form and the fourth step i

uses the mathematical model and available data from the technical literature or from the
site characterization process to estimate future exposures and radiation doses as a
function of time. Some iteration might be expected as data developed in site -

characterization force changes in the conceptual model or in data used in the
mathematical representation of the model, but an aim of the site characterization plan is

'

to minimize iteration to the extent practical. The four steps outlined above are
discussed in more detail in the following sections.

2.6.2.1 Characterization of Exposure Setting and Potentially Exposed Population !

Information known about the site will be evaluated to form a conceptual model of the
site and the population that might be exposed to radioactive materials on the site after
termination of the license. This conceptual model will accommodate projected uses of

;
site lands, surface waters, and groundwaters based on the present and anticipated uses of
physically similar sites in the area and the capabilities of the site to support various uses.
This conceptual model will be sufficiently detailed to permit identification of exposure
pathways, as described below.

'
The information to be evaluated will include descriptions of site physical characteristics,
data indicating the types and spatial distributions of radioactive contaminants, and land ,

use and demography data from the site and its environs. A substantial body of this kind j

of information exists for the SFC site in the form of studies performed for a variety of '

purposes in years past. These include studies of site physical characteristics and land use i

and demography conducted in the preparation of emironmental reports and other
reports supporting license applications and the recent Facility Emironmental
Investigation (FEI), an extensive study of radioactive material contamination of site soils
and groundwaters. This type of information is presented in the Current Conditions ,

Report.

O
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|- 2.6.2.2 Identification of Potential Exposure Pathways

This section discusses the primary aspects associated with evaluation, including
quantification, of exposure pathways. Applicable information may also be found in
Section 2.4 of this report.

. -

2.6.2.2.1 Sources and Receiving Media '

Reviews of the site operational history (including waste disposal practices) and studies of
the distribution of radioactive contaminants on the site will be conducted to identify and
classify areas of the site potentially affected by radioactive contaminants and to identify, ';
within those areas, the types and spatial distributions of radioactive contaminants that
might constitute potential exposure sources. These distributions may include radioactive
contaminants contained in structures, equipment and piping, waste disposal trenches,
lagoons, soils, surface waters, and groundwaters.

It is likely that a requirement for the decontamination or disposition of some plant.
structures, equipment, piping, and materials can be identified prior to site
characterization. Those potential sources will not be included in their existing forms in -

'
,

the dose assessment process. However, residual radioactive materials expected to
remain after decontamination or disposition will be considered as potential sources in - *

the dose assessment process. Furthermore, items for which onsite disposal is a
candidate disposition option will be considered potential sources in the forms that might ;

- be expected to exist in the onsite disposal settmg.
r

Although some potential exposure sources can be expected to remain static over the
time period of interest, natural processes and the activities of man and other organisms j
can combine to redistribute radioactive materials in the environment over the 1,000-year
time period of interest. This necessitates evaluation of potential migration mechanisms
(such as erosion by water or wind, intrusive excavation, and leaching in water) and i

identification of receiving media (such as surface water, groundwater, soil, sediments, -|
_

and biota) to assure that the list of potentially important exposure pathways is complete. '

An important part of this step is to define, in spatial terms, source and receiving units
within which radioactive contaminant distributions and/or physical characteristics can be
considered reasonably unifonn and, at the same time, reasonably representative of site
conditions. Such a simplified representation of the site is necessary to permit description
of the site conditions in'a mathematical form.

I
i

2.6.2.2.2 Fate and Transport of Contaminants

The time frame ofinterest for projection of radiation doses is 1,000 years. Therefore,
projections of the transport and fate of radioactive contaminants far into the future will
be developed. The starting point will be an identification of media currently
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O
contaminated with radioactive materials. Media likely to become contaminated by :
radioactive materials in the time frame of interest will be identified by examining the 1

actual and anticipated rates of transport of contaminants through site media and the
actual and potential effects of attenuative processes and radioactive decay and daughter
ingrowth on projected concentrations in radioactive contaminated media.

Dilution is likely to be an important attenuative process for pathways involving release of
radicactive material to air, surface water, and groundwater. Sorption on soil is likely to <

be an important attenuative process for pathways related to transport of radioactive
*

contamination in groundwater.
'

Because of the long half-lives of the uranium isotopes of interest and associated nuclides
that may be present, such as thorium-230 and radium-226, radioactive decay over the
period of interest will not significantly reduce doses. However, contributions to radiation
doses from the slow ingrowth of thorium-230 and radium-226 and daughters of radium-
226 could be important in some circumstances, and will be included in the assessment of
transport and fate and the projection of doses.

2.6.2.2.3 Identification of Exposure Points and Exposure Routes !

Potential uses of the site and anticipated site radiological conditions will be evaluated to r

identify where and how groups of people in the potentially exposed population are likely .

O to become exposed to radioactive contaminants. This evaluation will take into account
reasonably expected public use of portions of the site likely to be released for ,

unrestricted use (all but a small portion of the site), and reasonably expected intrusion
'

scenarios for the small portions of the site likely to remain restricted after termination of
the SFC license.

,

Definition of multiple exposure scenarios may be necessary to identify the critical
population group (a hypothetical small group of people likely to receive the highest
radiation doses) and to permit calculation of the aggregate population dose (to be ,

performed in preparation of the plan for completion of decommissioning). Each scenano' '

would calculate dose to a hypothetical receptor intended to represent a group of people ;

exposed through a particular set of pathways appropriate for the receptor location and !

conditions of the site in the vicinity of the receptor location. To identify the critical-
population group, receptor locations would be selected to maximize the calculated dose
from the source units being' evaluated. In the calculation of aggregate population dose, ,

receptor locations would be selected to represent the range of calculated doses from the
source units being evaluated.

., ,

L
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2.6.2.3 Quantification of Exposure Hazard in Terms of Radionuclide Concentrations or

.O Exposure Rates

Potential future media concentrations and associated potential future radioactive
contaminant intake rates or exposure rates for receptors representing groups in the
potentially exposed population will be computed as a function of time after license
termination for each exposure pathway. Direct measurements of media concentrations
will be used as a starting point, but reasonable estimates of expected future
concentrations, based on expected migration patterns and rates, will be included.
Computer models selected for computation of radioactive contaminant transport will be
capable of modeling transport associated with candidate remediation scenarios.

2.6.2.4 Estimation of Radiation Dose
i

Potential future radiation doses based on potential intake rates and exposure rates will
be computed. Radiation doses from internal exposure (inhalation or ingestion) will be
computed using dose factors developed from ICRP 30 methodology, such as those in
Federal Guidance Report 11. Annual total effe-ctive dose equivalents, totaled over all-
applicable exposure pathways, will be computed as a function of time after license
termination (over a period up to 1,000 years in duration) for each receptor. This value
can be compared to acceptance criteria expressed in terms of dose to evaluate a
remediation strategy. The value can also be used in conjunction with acceptance criteria u

O expressed in terms of dose to derive acceptance criteria in terms of concentration using j

the principle that radiation dose is directly proportional to the source unit concentration.

The computation of radioactive contaminant concentrations in media and radiation doses 1

associated with exposure to those media are complex, and are usually performed using
computer codes designed for the purpose. Some widely-used computer codes calculate
both contaminant concentrations in media, as discussed in Section 2.5.2.3, and radiation
dose to receptors. It is anticipated that two of these codes, RESRAD and GENII,
would be suitable for evaluation of almost all pathways in the SFC site characterization.

A possible exception could be pathways involving radioactive contaminant transport in
groundwater. The GENII code has no capability for calculation of contaminant
transport in groundwater, and the RESRAD transport model may be too simplistic for
application to the SFC situation. However, it is likely that other available codes, such as' q
PRESTO-CPG and PATHRAE-EPA, would be suitable as complements to either the i

I
RESRAD or GENII codes for evaluation of groundwater pathways. The PRESTO-CPG
code includes a module that calculates infiltration through a low-permeability cover,
which could be particularly helpful in the evaluation of acceptance criteria for material
to be disposed of in an onsite isolation cell. f

i

O
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2.7 The Dose Assessment Plan for the SFC Site Characterization ;

i

i i i.The plan for the application of dose assessment n the SFC site character zation s-
discussed in this section.

-

2.7.1 Preliminary Dose Assessment

For site characterizatiori in the general case, a preliminary dose assessment, conducted in !

the initial stages of the planning of the site characterization, may be useful. For .
*

example, a preliminary dose assessment may be necessary to develop required analytical ,

sensitivities for radioactive contaminants not addressed in NRC positions stating i

maximum concentrations in soils and other materials for release for unrestricted use. A |
'

preliminary dose assessment may also be useful in identifying parameters that are both
'

highly important to dose and highly variable from site to site.

However, in the particular case of the SFC she, a preliminary site-specific dose . [
assessment is not necessary. Appropriate sensitivities can be derived as suitably small i,

fractions of the Branch Technical Position Option 1 values, which include values for all- :
nuclides potentially present at the SFC site. In addition, the pathways of greatest a

potential importance and those parameters that are most important and that vary i

significantly from site to site can be accurately identified without a preliminary dose ;

assessment. It may, however, be desirable to include in the site characterization plan f
'

reasonable efforts to quantify these parameters for the SFC site. Plans regarding

Os pathways to be evaluated and site-specific measurements of parameters potentially j

important in the SFC dose assessment are discussed in the following two sections.

2.7.2 Potentially Important Exposure Pathways |

!

j:A summary description of exposure pathways potentially significant enough that they
may warrant evaluation in the PCD include: q

Direct radiation from material in . soil !*

- !

Resuspension of surface particulate material--air--inhalation j~

*

Release of radon gas from radioactive material in near-surface soils--ingrowth of j*

4airborne particulate radon daughter products--inhalation

!Resuspension of surface particulate material--air--deposition or uptake in edible+

plant tissue--ingestion
~

;
,

Uptake of material in soil through roots of edible plants--ingestion-

O
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Resuspension of surface particulate material-air--deposition or uptake in edible*

p)(. plant tissue--ingestion by animal--ingestion of animal product

Uptake of materialin soil through roots of edible plants--ingestion by animal-- 1-

-ingestion of animal product
.

Release of materials in soil to water flowing through the site--runoff to surface-

water--ingestion i

Release of materials in soil to water flowing through the site--runoff to surface- ;

water--uptake in water life--ingestion
'

Release of materials in soil to infiltrating water-groundwater--ingestion ;*

,

Release of materials in soil to infiltrating water-groundwater--transport to surface.

water-ingestion

Release of materials in soil to infiltrating water--groundwater--transport to surface*

water-uptake in water life--ingestion ;

:

Release of materials in soil to infiltrating water--groundwater--transport to surface
'

-

as irrigation water-deposition or uptake in edible plant tissue--ingestion

Release of materials in soil to infiltrating water-groundwater--transport to surface l.

as irrigation water-deposition or uptake in edible plant tissue--ingestion by animal-
-ingestion of animal product ,

The groundwater ingestion pathwah could be of particular importance for source units ;

containing soils or groundwaters contaminated with uranium, thorium or radium. Crop :

ingestion would be a significant pathway for these units, and could be most important in ;

the absence of a groundwater pathway. Radon inhalation and direct exposure pathways !

would be important for units contaminated primarily by thorium-230 or radium-226,
which, as uranium daughter product impurities present in incoming uranium yellowcake, ,

could be present in some site soils.
.

Some of these pathways may be eliminated through appropriate restrictions in use. !

2.7.3 - Site-specific Measurements Desirable for Dose Assessment [
.

As stated above, radiation dose assessments will be used to develop criteria for :

evaluating remediation strategies including material to be left in place and material to be
'

deposited in an on-site isolation cell. The most important site-specific data required for a

the radiological assessments necessary to develop criteria for material to be left in place . ;

i
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. are data related to characterization of the source term and data important for the
.

groundwater pathway. The most important parameters are:

lateral and vertical extent of impacted soil zones, and distribution of concentrations-

of radioactive materials in site soils within these zones, ,

characterization of site hydrogeology, including characterization of water-bearing
'

- ;

zones (composition, thickness, total and effective porosity, gradients, hydraulic
conductivities, extent of communication between zones, etc.) |

4

!
'

distribution of radioactive contaminants in water-bearing formations,-

e

rate of water infiltration, p
-

leach rate fraction, distribution coefficient (N), and/or solubility for radioactive |a

contaminants of interest in th'e zone, 1

distribution coefficient (N) for radioactive contaminants of interest in the=

uncontaminated zones between the contaminated zone and groundwater, and in
water-bearing zones. :

Many of these parameters are related to the groundwater pathway. It will be necessary
to determine the potential use of water-bearing formations based on consideration of

Os capacity limitations, water quality limitations, and other physical characteristics. It will-

,

*

also be necessary to collect data sufficient to determine the extent to which radioactive
contamination of lower water-bearing zones that might be suitable for use can be '

expected. If groundwater in a potentially impacted zone is usable, then data necessary
,

to compute future contaminant concentrations in the groundwater will be required. ,

,

!Some of the data listed above have been collected during the FEI. However, the FEI
was not intended to be an invest:gation in support of decommissioning. For example, i

the primary FEI focus was distribuwn of uranium contamination in the present and in ;

the near future, i.e., the next few decades. The evaluations for purposes of
'

decommissioning will be broader in scope, and the time duration of interest will extend .

to as long as 1,000 years. Because of these differences, additional site characterization 1

will be required. 'For example, the potential for radioactive c.ontaminant migration in !
groundwater beneath the upper-most water-bearing zones,'which were characterized in. |
the FEI, needs to be explored. In addition, contaminant sorption and retardation |
characteristics (leach rate constants, distribution coefficients, etc.) within the water-
bearing zones and in soils above the water-bearing zones need to be determined.' .!

Additional assessment of the lateral and vertical distribution in soil of thorium-230 and [
radium-226 will also be required.

o 1
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Many of the parameters described above will also be required for radiological ,

assessments to develop criteria for material to be deposited in an on-site isolation cell,
- should such a cell be necessary. For these analyses, however, the spatial area of interest
will be more concentrated in the candidate locations for the isolation cell. Some of
these parameters, such as hydraulic conductivity of the cover and liner, will depend to an j

extent upon cell' design, but values achieved in typical cases can be used in evaluating the
expected effectiveness of remediation options. Additional site characterization may be
necessary to support the detailed design of an engineered isolation cell. However, a ;

complete definition of additional data needs for this purpose must await preliminary j

design work.

2.8 Schedule

The current plan for completing this SCP is described in the schedule in Figure 5. Each
major task is shown along with the estimated duration and relationship between tasks.
SFC will utilize the plant staff where possible to complete the characterization work. ,

SFC's staff will be augmented with consultants and contract personnel to make up for !

any resource shortfalls or gaps in expertise.

'

2.9 Budget

The budget shown in Table 3 is the best estimate currently available for the overall work l

defined in both the RFI Workplan and the SCP. Actual sampling requirements in some |,-

areas will be defined during implementation of the SCP after preliminary surveys have |
.

been performed. SFC has attempted to estimate the sampling analysis requirements for !

these areas and Table 3 includes those costs. |

|

1

|

I
i

!

.

3
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3.0 Data Collection Quality Assurance Plan

3.1 Data Collection Strategy

This section presents the rationale for investigation of the SFC Facility to characterize
isource and SCP Material conditions. It describes the associated procedures for

sampling, field measurements, and sample analyses to be performed during the ;
inv-stigation. The investigation will be conducted in such a fashion to ensure that all ;

information, data, and resulting decisions are technically sound, statistically valid, and
properly documented.

3.1.1 Data Usage

Data collected during the investigation will be used to determine if, and to what extent,
SCP Materials are present in the units and if so, if releases have occurred from the .

'

units. Data will also be collected and used to evaluate receptor locations and potential
impacts upon identified receptors. ;

3.1.2 Data Assessment )
'

The quality cf the data will be controlled and monitored throughout the investigation
effort. The degree of control and monitoring will be a function of the parameter and -

end use of the data. The control and monitoring efforts will occur during sample
O collection, sample handling, sample analysis, and data management. In general,

;

precision, accuracy, and completeness will be controlled and monitored in accordance ;

with quality assurance / quality control plans and procedures specific to either sample :
collection, sample handling, sample analysis, or data management. Such plans, except i

data management, are discussed in the following subsections. Data management is
'
,

discussed in Section 4.0.

3.2. Quality Assurance Plan ;
,

f3.2.1 Introduction
i

This section of the Data Collection Quality Assurance Plan provides rationale and
guidance for field sampling and field measurements. !

i

Procedures for field sampling of specific media types are described in separate quality,
.

'

assurance plans.

f.3.2.2 Field Sampling Procedures
>
'

Specific guidance for field sampling procedures are detailed in the following plans:

3-1 ,
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Soil Sampling Quality Assurance Plan, Appendix A. j+

Oi Surface Water Sampling Quality Assurance Plan, Appendix B.
,
"

Sediment / Sludge Sampling Quality Assurance Plan, Appendix C..

Monitor WellInstallation and Field Sampling Quality Assurance Plan, Appendix-
,

D.
,

a

. Groundwater Sampling Quality Assurance Plan, Appendix E..

i

In addition, examples of all forms to be used in the field, as appropriate, to document |
activities and sample chain-of-custody control are presented in Appendix F, " Example
Forms".

!

3.2.3 Laboratory Quality Assurance Plan
3

3.2.3.1 Introduction ;

The purpose of the Laboratory Quality Assurance Plan is to ensure that information,
data, and interpretations resulting from the analytical data are technically sound and :

provide accurate and precise data. The following sections discuss sample handling,

O
preservation, analytical procedures and chain of custody. A copy of the Laboratory
QA/QC Plan from SFC's Laboratory is provided in Appendix G, " Laboratory QA/QC ;

'

Plan".
<!-

3.2.3.2 Quality Assurance Objectives

The overall quality assurance (QA) objective is to develop and implement procedures for .
laboratory analysis to attain acceptable levels of quality for the Site Characterization

Plan (SCP). ,

a

Project Management Obiectives

The project management objectives are established to ensure: 1
,

the quality of data generated by the study meets the objectives of the SCP and+

RFI;
i

the validity and integrity of laboratory analysis; and
.

'

. . !

the quality of work performed by laboratory subcontractors meets performance j*

quality standards. j
l

O :
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The QA procedures adopted for this project provide assurance that all investigations will

(] yield comprehensive and valid results. {
'

Field Ouality Assurance Obiectives and Procedures

Equipment blanks, trip blanks, and/or duplicate samples will be collected and submitted
to the analytical laboratory to assess the quality of the analytical data from the field
sampling program. One equipment blank sample per day during water sampling will be
submitted for analysis of the same analytical parameters as unit samples. One duplicate
sample per day will be collected and submitted for analysis of the same analytical
parameters as the unit samples.

Borehole locations will be surveyed to position and elevation. Horizontal position will
be surveyed to within one (1) foot. Vertical groundwater elevations will be surveyed to :

within 0.1 foot. All elevations will be referenced to mean sea level elevations. ,

3.233 Sample Handling

Sample handling requirements, such as presenation and holding times, for hazardous
constituent analysis are generally different than those for radiological constituents.
Therefore, it may be necessary to split samples for each respective analysis.

'

Appropriate containers and handling to provide sample integrity and prevent cross ,

O contamination of samples will be used for samples collected in association with the Site
Characterization Plan. Specific sample handling requirements are provided in written ,

procedures.

3.23.4 Sample Analytical Parameters and Methods t

SCP related samples will be analyzed for uranium, radium-226, thorium-230, nitrates and i

fluorides in accordance with written procedures and NRC license requirements. SFC
routinely analyzes samples for these parameters in association with licensed activities

'

performed at the site. The rationale for selection of these parameters was based on
process knowledge, a review of results of samples collected from process and waste-
streams during operation of the facility, and a review of the Facility Environmental ;
Investigation (FEI).

3.23.5 Laboratory Analytical Procedures and Analytical Reporting Limits

Uranium analysis will be performed by laser fluorimetry in accordance with a written
'

procedure. This procedure has been prepared in accordance with the manufacturers
recommendations.

!

O ,
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!.

Thorium-230 analyses will be performed in accordance _with a modification to Los -!
Alamos National L2boratory Method ER-200, " Thorium-230 in Soils, Rocks, Sediments !

and Ores". This method utilizes separation by wet chemistry, followed by alpha spectral i-

analysis.
;

Radium-226 analysis will be performed using differential analysis by gross alpha and !
gross beta counting after BaSO, precipitation. This method measures ingrowth of Ra- 'j
226 progeny. .;

;

Fluoride analyses will be performed for soil, sediment and sludge samples using EML
Method F-01 from the HASL manual. Water samples will be analyzed for fluoride using

!;
EPA Method 340.2.

:

Nitrate analyses will be performed using Method 4500-NO3-D from Standard Methods ,

I

of Analysis,17th Edition. This method includes analysis of soils, sediments, sludges and
water samples. -!

,

!

!h
:

i

,

'
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4.0 Data Management and Reporting .

4.1 Data Management

Site characterization activities at SFC will result in the generation of a significant ;

amount of data. The data will consist predominantly of physical and chemical analyses ;

of different emironmental media. Data will be collected representing a variety of
constituents, locations, and time, among other potential parameters. Data management
procedures will be established to ensure that the data is readily accessible and accurately
maintained 'in a timely manner. The data management procedures will ensure that data
is verified, reduced, interpreted, and presented in appropriate formats for decision-
making purposes. The data will be managed primarily in terms of records and files.

4.1.1 Data Record
,

A data record (s) will be established to document field observations, collection of
samples, field measurements, analytical results, and data evaluation. The data record (s)
will include the following information: ,

Unique identification for each sample or measurement;*

Field data sheets;*

Chain-of-custody forms;-

t
Field log books;- *

Maps and drawings;-

Analytical results; and*

Calculation work sheets.-

4.1.2 Files

Data collected during site characterization activities will be maintained in two file
formats; hardcopy and electronic. The two formats will not necessarily be completely
redundant, but will serve to make the data accessible and preservable. ;

,

4.1.2.1 Hardcopy

Each area of investigation (unit) will be assigned a unique project number. The number
will be used as a cross-reference on data records and also as a filing system number.

,

I
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Index numbers will be assigned to each major task conducted in a unit. Hardcopy files t

will be filed by unit number and subsequently by index number. |

4.1.2.2 Electronic
:

All numerical data collected during an investigation (e.g. raw data, field measurements,
analytical results) will be evaluated for reduction and entry into an electronic database
format. The evaluation will consider the amount of data, the duration of the -
investigation, current and future use of the data, and data presentation. Typical formats .i

!

will be spreadsheets and relational databases. The data will be stored on disk with a
unique file name consistent with the file structure established for hardcopy files.

-

1

4.3 Data Presentation

'

Data collected during site characterization activities will be presented in two primary
fonnats; tabular and graphic. A combination of formats may be used depending on the
data evaluation or presentation requirements.

|

4.3.1 Tables .

In many cases, tables will be used to pre,sent the raw data or simple evaluations in an
organized manner. Types of data most likely presented in this fashion are field

..O
measurements, analytical data, and statistical summaries.

'

4.3.2 Graphics
,

Data interpretation, and evaluation of such, will often rely on graphs, charts, maps,
diagrams, drawings, or plots. Typical uses of this format include line graphs, bar charts,
area maps, cross-sections diagrams, construction drawings, and location plots. +

,

4.4 Data Reduction

Data shall be reported in accordance with quality assurance and validation practices as
described in approved facility procedures. All data will be reported.

:

4.4.1 Duplicates

Duplicate measurements will be averaged prior to further data reduction. ,

4.4.2 Outliers
- i

Outlier values will be included and identified with presentations of raw data. . However,
these values will not be included in summary data presentations or data c. valuations.

O i.
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4A.3 Values Below Detection Limits
;

- Analytical values determined at or below the detection limit will be reported numerically
'

,

(e.g. <0.5 pCi/g). The numeric value of the detection limit will be used for data
evaluation and the corresponding result reported as a "less than" value.

,

;4.5 Reporting

Reporting will be done in accordance with applicable regulations and SFC license ,

conditions.
!
t

J

&

!
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5.0 Health and Safety Plan ;l

Y \
5.1 Introduction i

|

Sequoyah Fuels Corporation has an established health and safety program which will be
maintained during RFI activities, site characterization, and site decommissioning. The ;

program is contained in several program documents, corporate policies, and site
procedures. In order to serve as a health and safety plan for the Site Characterization :

Plan, a facility description, description of roads and utilities, and description of known
hazards is presented here. Other health and safety plan elements are contained in
program documents, corporate policies, and site procedures which are included as
appendices. -

5.1.1 Facility Description

A description of the facility is provided in Section 1 of this plan. A more complete
description may be found in SFC's NRC license. t

5.1.2 Roads and Utilities

Roads and utilities (e.g., water, electricity, communications) are essential components of -

the emergency response capabilities at the Sequoyah Facility. Access to the facility is

/'} provided by Oklahoma Highway 10 adjacent to the eastern boundary of the site.
7v Arterial roads include U.S. Highway 64 and Interstate 40.

;

4
The plant make-up water is supplied from Tenkiller Reservoir at approximately 1,600
gpm and is piped to a storage sump having a design capacity of 30,000 gallons from
which it is distributed to the following systems:

Emergency cooling water, which can be redirected to the suction of the fire*
,

pumps.
.

Cooling water system, overflow from the storage sump to the cooling tower.

equalizing pit. [

Domestic water sedimentation sump..

:
!

There is no flow control of the make-up water to the storage sump.. At periods of low
demand, the sump overflows into the cooling tower equalizing pit where, at a high water :

level, it overflows to the Combination Stream. During periods of low flow from
Tenkiller Reservoir, emergency water will be introduced into the storage sump from the
100,000 gallon emergency cooling water storage. Flow is activated by a level transmitter
signaling a control valve to open.

O
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Preliminary water treatme.nt, when necessary, takes place in the sedimentation sump
prior to distribution of the water to the domestic water system, arid consists of chemical [

^

- addition and flocculation and/or a coagulant aid injection. The sedimentation basin has
a design capacity which provides a design flow rate of approximately 340 gpm.

The fire protection system is designed to supply a minimum of 150,000 gallons of fire |
water stored in the water storage tank and piped to the fire pumps. Water is plumbed i

to major areas of the facility and may be extended to additional zones on an as needed
basis. !

Primary electrical power is supplied to the facility at 69KV from Oklahoma Gas and
Electric Company's Warner Substation and Roland Road Substation. OG&E's
substations are tied together in their substation located on SFC property.

The 69KV lines feed two 10,000 KVA 69KV/12.47 KV transformers in the substation.
Either of these transformers have the capacity to supply the facility's electrical [

!requirement. Power at 12.47 KV is fed to the plant's load centers and rectifiers through
static reclosers. The static reclosers are equipped with protective relays and are
electrically operated from the control room. ;

The double-ended load cente.m each have two 1000 KVA 12.47KV/4S0V transformers, I

fused primary load break switch,480V main breakers and a tie breaker. The load !
centers are loop tied from the reclosers. A transformer in each load center is supplied j

from a recloser and the other transformer supplied from a different recloser. The load 1

centers distribute power to designated motor control centers, as needed. A separate !

load center is supplied for the UF, Reduction Plant. One transformer is supplied from
one vacuum switch in the main distribution system.

,

!Control switches for operating the load center main breakers are located in the control
room along with voltmeters and ammeters to monitor transformer electrical loading.
Each load center transformer is equipped with a ground fault sensing relay and :

indication provided in the control room for a ground fault. ,

?

With the redundancy designed into this electrical system, the plant power supply coulo !
remain operationalif one of the 10,000 KVA substation transformers failed or if one of
the 1000 KVA transformers in each load center should fail.

t

Power will be routed to field locations on an as needed basis for routine work activities. ;

Portable generation equipment may be necessary for activities performed at remote ;

locations at the facility. ;

The Sequoyah Facility is equipped with a diesel powered electrical generator to provide
'

power to certain critical equipment in the event of a total loss of offsite electrical power.
!

All emergency loads are connected to a motor control center which is fed through an

O 5-2 i
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automatic transfer switch. This switch senses the loss'of 480V power and automatically ;

starts the emergency generator. After a time delay of approximately 30 seconds, to
'

allow the generator to reach operation speed, the switch transfers the emergency loads
to the generator. Upon restoration of normal power, the load is transferred back to ,

normal power. The emergency generator is tested bi-monthly. The generator is a diesel
driven 480 VAC unit rated at 300 KW at a 0.8 power factor, continuous duty. A bank of r

24 VDC batteries with 120 VAC electrical charging is maintained to assure that the
engine will start when required. The diesel oil supply tank has 2000 gallon capacity and
also supplies fuel to a diesel engine driven fire pump.

Normal communications at the facility are provided by a private automatic telephone i

system. The facility also utilizes an FM radio communications system consisting of a
base station in the Control Room and portable, two-way sets carried by personnel. An

,

ample supply of portable units is available onsite.

A facility public address system is used in conjunction with an air horn to alert
employees and direct them away from hazardous conditions. These two systems

;

comprise the Onsite Emergency Notification System. The air horn signal alerts
personnel to an emergency condition. Then information is passed over the public
address system concerning protective actions and evacuation routes. Both the air horn ;

!

and the public address signal systems can be activated from the Control Room or the
South Guard House.

5.1.3 Known IIazards

Known hazards present at the Sequoyah Facility are well defined. These hazards have |
been identified during operation of the plant, and there is no reason to believe they
would not be indicative of hazards that will be encountered during characterization or
remediation activities. Bulk chemicals which were stored at the facility for production
purposes have been removed from the facility and most of the process lines have been
flushed to remove contents.

;

IIazards
,

A description of hazards is presented in Section III of the Hazardous Work Permit
Guidance Document, a facility aid used in the preparation of Hazardous Work Permits.
Section III of this document is included as Appendix H. Facility personnel are trained
and equipped to control and handle these hazards. This document was prepared while >

the facility was still in operation and therefore is a conservative representation of the i

current conditions at the site. The information provided should be included in the
evaluation of precautions to be taken when beginning work in an area in which residual
materials may be present.

:

[
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. Postulated Accidents
'

1
,

- Emergency prc9edures (EP's) and Contingency Plan Implementing Procedures (CPIP's) !

are in place to address accidents and emergencies. A list of the procedures in included
!in Appendix M. Postulated accidents include:

Ammonia valve leak or line breakage.--

!

Acid spill.-

t

Spill of dry uranium compounds. :-
i

!
'

Chlorine-

,

Natural uranium, although radioactive, is of low specific activity, and radiation emitted 1

has low penetrating power. Therefore, the primary health and safety consideration with :
'

regard to natural uranium is its chemical toxicity as a heavy metal. Thus, the immediate
emironmental considerations of accidents that could occur are related almost exclusively ,

to the toxic effects of chemicals, including uranium, which might be released to the
'

environment in the event of an accident. |

The analysis of probable events and their appropriate emergency classification has been j
developed to conform with the NRC guidance concerning emergency plan requirements j

O' in NUREG 0762, Standard Format & Content for Radiological Contingency Plans for
Fuel Cycle and Materials Facilities. This document also reflects the technical j

assessmeuts contained in the following documents.

'

NUREG 1140, A Regulatory Analysis on Emergency Preparedness for Fuel Cycle.

and other Radiological Material Licenses, S.A. McGuire,USNRC Draft Report |
.

for Comment, June,1985.
;

NUREG 1157, Emironmental Assessment for Renewal of Special Nuclear-

!Material License No. SUB-1010, Docked No. 40-8027, Sequoyah Fuels
Corporation. ;

i

5.13.1 Ammonia (NII,) Valve' Leak or Line Breakage

Ammonia is stored onsite in a portable,1000 gallon tank that is charged to 800 pounds. :i
'

A catastrophic failure of this tank is not probable, therefore a leaking valve or transfer .
'

line failure is postulated to be the maximum credible accident (NUREG-1157). Shoul.d
a. release occur at an ambient temperature of 80 F, about 20% of the NH would flash! j

3

to vapor resulting in a release of approximately 34 kg/ min. i
1

O 1
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.NUREG-1157 presents an independent conservative analysis which concludes that
noticeable irritation for a brief exposure would not extend bevond about one-half mile. l

The potential risks were therefore judged to involve discomfort without any permanent !
'

'

' damage.'
'

This incident would be classified and responded to in accordance with facility emergency
procedures.

i

5.13.2 Acid Spill |

1

Although systems have been purged of matedal and the tanks have been drained,it is a L!
1possibility that some residual material could remain in the system. Aqueous HF and

Nitric Acid are corrosive acids that, if spilled, could cause impacts on site until i

neutralized and cleaned up. Some sulfuric acid (less than 500 lbs.) is stored onsite for ]
pH adjustment of effluent streams. Storage tanks are located in containments which ' !

would prevent uncontrolled spills in the event of a tank failure. Containments are - .;

located in proximity to retention basins. ]

)tSpills would be visually detected by shift operators. The spill would be neutralized and
cleaned up. ;

i

5.133 Spill of Dry Uranium Compound |

The majority of uranium concentrate (normally U 0 ) stored at the facility is contained j
3 3

in fifty-five gallon drums. Inventories'are being reduced and will ultimately be j
eliminated. There is a potential for spillage of low specific activity solids during j
sampling and transporting activities.

. . .

The spill would be visually detected by hift operators, and would be promptly contained ,i
.

and affected areas decontaminated. Spills would not be expected to have off-site :

consequences. ,

i

5.13.4 Chlorine
4

Chlorine is used on site for water treatment. Online cylinders are stored in containment q

areas to minimize the risk of exposure to personnel. These are 90 lbi cylinders, and only ;

one is in use at any one time. Detailed procedures exist for emergency exposure control: j

and evacuation. |

|:,

In summary, hazards at the Sequoyah Fuels Facihty are identified, and appropriate . -!

response measures are well established. There is a procedure to accomplish required . j

training for emergency responders, see the listing of procedures in Appendix M. j
!,

O 1
4
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5.1.4 Worker Protection from Weather Related Problems

The Sequoyah Fuels Facility has a response plan for dealing with weather related
,

- problems. - The information is included in the Emergency Procedures series. See
Appendix M for a listing of Emergency Procedures.

5.2 Radiation Protection Program

The Radiation Protection Program, included as Appendix I, describes:

Organization responsible for safety, including responsibilities for protecting-

workers, public, and emironment

Work areas-

Personnel Protective Equipment-

Site Access-

Decontamination-

Site Emergency Procedures-

Medical Care for Injuries and Toxicological Problems-

Emironmental Surveillance-

Many other health and safety topics are covered in the Radiation Protection Program. -:

Those listed above are of special interest to the Health and Safety Plan developed in . i

;
support of the Site Characterization Plan.

i

5.2.1 AIARA Policy

The philosophy of maintaining exposures As Low As Reasonably Achievable is practiced
. at the Sequoyah Facility. The ALARA Policy is included'as Appendix J. The ALARA
Policy is implemented in accordance with a written procedure. ;

,

5.2.2 : . Respiratory Protection Program Policy
'

~A Respiratory Protection Policy. Statement is required by the Sequoyah Fuels
Corporation respiratory protection program.- This statement is included as Appendix K. O

De respiratory protection program is implemented in accordance with a written ;

procedure.
'

|

O 1
5-6 1

i
.. )

|
1

0

-*



~

;

-53 Employee Safety Handbook
-r

<4

The Employee Safety Handbook, issued to all employees, provides the basic safety -\

requirements for all personnel working at the Sequoyah Facility. This handbook is
. included as Appendix L.

- 5.4 Listing of Procedures
:

Procedurcs are established to guide work activities so that they are performed safely.
These procedures reflect guidance from 29CFR1910, Occupational Safety and Health
Administration Occupational Safety and Health Standards: 10CFR20, Nuclear
Regulatog Commission Standards for Radiation Protection: and other pertinent
regulations, guidance and standards of good practice. A listing of applicable procedures
is included as Appendix M.

5.4.1 General Procedures

General procedures are applicable to all facility employees and include general safety |
information.

5.4.2 Health and Safety Procedures

f^ Health and Safety procedures are specifically applicable to health and safety issues,'such
i are radiation survey requirements, posting requirements, etc. ,

5.43 Emergency Procedures ,

i

Emergency Procedures and Contingency Plan Implementing Procedures provide ,

information to employees relative to emergency response. |

5.5 Non-Routine Work

Work activities which are not covered by a procedure will be addressed under hazardous ,

work permits (HWP's). An HWP specifies safety precautions and health & safety
measures necessary to ensure the safe completion of required work. Prior to' starting 1

work, all parties involved will review and sign an HWP. All confined space work will
require a Confined Space / Vessel Entry Permit. Major excavation or drilling (more than ;

four feet) will require a Digging Permit.

-|

:
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6.0 Community Relations Plan
A

6.1 Overview of Community Relations Plan
i

The community relations plan outlines community relations activities to be conducted ;

during the Site Characterization Plan (SCP) activities at the SFC Site. There is a
possibility that activities at the Site may cause some questions or concerns among
members of the communities near the Site. An effective community relations program i

for this Facility should prepare for any community interest and attempt to educate, ,

without alarming residents, so that they can better understand both the site ,

characterization and decommissioning process. ;

This community relations plan has been prepared to aid SFC in developing a community (
relations program for communities located near the Site. An outline of the community
relations plan is presented below:

.

Capsule Site Description-

Community Background-

Highlights of Community Relations Program-

.

'

Community Relations Activities-

O 6.2 Capsule Site Description
,

The Site is owned by Sequoyah Fuels Corporation. It is located on State Highway 10,
just north of Interstate 40 near Gore, Oklahoma. SFC began operation of the facility in
1970 under license by the Nuclear Regulatory Commission. The SFC Facility is
currently undergoing decommissioning and no longer is in commercial operation. When :

in operation, the Facility operated 24 hours a day, seven days a week, and provided, at
times, jobs for more than 300 people. j

When in operation, the Facility processed uranium ore concentrates to produce uranium
hexafluoride. The uranium hexafluoride was subsequently shipped to other facilities
around the country for further processing. The Sequoyah Facility was one of only two
such facilities in the United States which produced uranium hexafluoride. The Facility
also processed depleted uranium for the U. S. defense industry.

The processing of the uranium ore concentrates involved several complex steps. The
uranium ore concentrate, or yellowcake, was weighed and sampled upon arrival from

'

;

various sources around the world. The yellowcake was then dissolved in acid and the
uranium was extracted. This uranium, in a nitrate solution was then converted to an
oxide and finally was reacted with hydrogen fluoride and fluorine to produce the I
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uranium hexafluoride product. The nitrate materials were reacted with ammonia to i

produce an ammonium nitrate fertilizer solution used on agricultural lands. |
,

On February 16,1993, SFC submitted a Preliminary Plan for Completion of- -i

Decommissioning (PPCD) of the SFC Facility to the Nuclear Regulatory Commission -
(NRC). The PPCD included a commitment to develop a Site Characterization Plan
(SCP) to determine the extent and concentration of licensed material at the SFC j

Facility. Additionally, the PPCD projected a schedule and budget for completion of the :
'

decommissioning of the facility based upon the information available on site conditions,
reasonable assumptions relative to decommissioning options, and NRC guidance
concerning such work.

1

On August 3,1993, SFC and the U.S. Environmental Protection Agency (EPA) signed a
Resource Conservation and Recovery Act (RCRA) Administrative Order on Consent i

(AOC). The AOC includes a requirement for SFC to perform a RCRA Facility
Investigation (RFI). "The purpose of [the RFI]is to determine the nature and extent of j

'
releases of hazardous waste or constituents... at the Facility and to gather all necessary
data to support [a corrective measures study]."

6.3 Community Background

The Sequoyah Facility is located approximately 2.5 miles southeast of the town of Gore,
'

3 miles east of the town of Webbers Falls and 6.3 miles west of the town of Vian. The
area around the Facility can be described as sparsely-populated and mral.

:

The approximate populations of these towns, as recorded in the 1990 census, are Gore |
690 persons: Webbers Falls 722 persons; and Vian 1414 persons. The towns of Gore
and Vian are located within Sequoyah County in eastern Oklahoma. The town of ;

Webbers Falls is within Muskogee County. Agriculture is a mainstay of the county's -
economy, with grain and cattle being major products. The 1988 to 1989 average daily :
attendance at the school districts of Webbers Falls, Gore, and Vian were 336 students,
454 students, and 879 students, respectively. ,

The local community has expressed various questions and concerns regarding the i

Facility. These include the economic impact on the community now that operations
have ceased and decommissioning and remediation activities, and health hazards or - -

potential health hazards are all questions that have been asked. Other questions
regarding long term health effects and groundwater quality have also been discussed. |

;

The start of the RFI and site characterization activity may increase public interest !
because the activities may be noticeable, particularly when using drilling rigs or teams of |
sampling personnel. It is important to recognize this potential for increased community j
interest. ,

6-2
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6.4 IIighlights of Community Relations Program
.

The goal of the community relations program is to build trust and confidence that the.
investigations and decommissioning and remediation activities do not present any i

significant risks to the community. The community relations program will be '

administered according to the local community's need for information and their interest
and willingness to participate in the process. ;

;

The program establishes guidelines for informing the local community of the processes !
i

required for site characterization, SCP activity progress, and opportunities for local mput
into the SCP. To accomplish these objectives, the following approaches will be |
considered: ,

6.4.1 Maintain frequent contact with adjacent neighbors.

iThe community relations program will initially include contact with those adjacent
neighbors that would likely notice the investigation activities such as drilling and ,

sampling. It is SFC's goal that they be regularly and fully informed of site activities, i

plans, findings and developments.
!

6.4.2 Provide the community with periodic updates.

A local pubhc information/ community relations coordinator has been appointed. This ;

individual is familiar with the investigative process and the community relations program |
and is available to explain both. Fact sheets and information addressing the ;

investigation will include the name and telephone number of the community relations j
'

coordinator. The coordinator will work with SFC management to develop fact sheets
and other materials, plan strategies for dissemination of information to the public, and
represent the company at public meetings and briefings, if such meetings are necessary. i

Additionally, the community relations coordinator will ensure that all public information ,

is available and up to date.

6.4.3 Document program activities.
1

'

Records will be maintained documenting all activities and efforts undertaken as part of
the community relations program. The community relations coordinator will be ;

responsible for recording all major contacts and activities, the date of such contact or i
activity, and its result or outcome. This documentation will be a helpful tool in assessing 1
and updating the program, j

6.5 Community Relations Activities |

Based on past local interest about the Facility, care will be taken to provide sufficient f
information to keep the community informed without causing alarm through an

O i
.
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overzealous community relations program. Information will be supplied as needed by. j

O the communitv and will not be forced upon local community members. It is possible,
- therefore, that some of the activities listed below may be revised or deleted altogether,

depending on community needs.

The following activities may be undertaken to ensure that the community is well !
'

informed about the site activities and has the opportunity to express concerns:

6.5.1 Establish an information contact.

The community relations coordinator for SFC is responsible to respond directly to public |
inquiries regarding site activities. The coordinator's name, telephone number and ;

mailing address will be listed on information material so that residents know where to j

seek information about the site. The coordinator will perform the duties described in ;

Section 6.4.2.e

6.5.2 Establish and maintain information repositories.

In order to allow free and convenient public access to information on the nature of site f
iinvestigations, findings and response activities, an information repository will be

established. The repository will be located in a public facility readily accessible to the
community, such as the Sequoyah County Health Department or the Gore Municipal
Building. Materials in the repository will include a copy of the community relations ;

O plan, plans and reports on site investigations, fact sheets, periodic updates on site :
activities, and names of the SFC community relations coordinator as well as contacts in !

the Nuclear Regulatory Commission (NRC), Emironmental Protection Agency (EPA), j

and Oklahoma Department of Environmental Quality (ODEO). Information will be ;

added as needed and it will be updated on a regular basis. !

6.5.3 Develop mailing lists.
.

Mailing lists will be developed to include residents living near the site and interested
groups and orgar.izations. The mailing lists will be used to provide interested groups
and individuals with fact sheets about the site. These mailing lists will be maintained as
part of the community relations program.

6.5.4 Conduct public meetings.

Meetings with residents will be held if public inquiries indicate a public meeting format
i

: would be a better and more effective method to convey investigation information and
answer questions. O meetings may include the appropriate technical representative i

from Sequoyah F cis as wd1 as the information contact and, as necessary, .

representatives fi m the NRC, EPA, and ODEQ.

l
.
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6.5.6 Prepare fact sheets and technical summaries.

O r

A fact sheet will be prepared at the beginning of the site characterization process and .t

will be available to inform residents and other interested citizens of the respective plans ,'

and procedures. At the end of the SCP investigation a fact sheet will be prepared
summarizing the Results Report. Additional fact sheets may be prepared at regular
intervals, or as necessary, to update the public on the progress at the site.

6.5.7 Provide press releases and information to the media.

Press releases will inform the community of public meetings and provide periodic
updates of the site characterization process. The community relations coordinator will
be responsible for such press releases.
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Unit No. Unit Description

1 Main Process Buildino Area

2 Solvent Extraction Building Area

3 initial Ume Neutralization Area

4 Surface Water, Entire Facility

5 Solid Waste Burial Area No.1 (South)

6 Emergency Basin

7 Sanitary Lagoon

8 Pond 1 Spoils Pile

9 North Ditch

10 Contaminated Ecuipment Area

11 Drainage Areas Around Emergency Basin and North Ditch

12 Fluoride Holding Basin No.2 (North)

13 Fluoride Holding Basin No.1 (South)

14 Fluoride Clarifier and Settling Basins (South)

15 Fluoride Studge Burial Areas

16 South Yellowcake Sump

17 Clarifier 'A' Basin Area

18 Pond 2

19 Area West of Pond 2

20 Solid Waste Burial Area No.2 (North)
'

21 Yellowcake Storage Pad Area

22 East Perimeter Area (Northern Section)

23 1986 Incident Soil Area Storage

24 Fertilizer Storage Pond Area

25 Former Rafraate Treatment Area

26 Decorative Pond Area
:27 Combination Stream

28 Present Lime Neutralization Area
,

29 DUF, Building Area

30 Tank F= - J Cylinder Storage Area

31 Front Lawn Area ;

32 South Perimeter Area

33 Northeast Perimeter Area
,

34 Drainage / Runoff Areas

35 Scrap Metal Storage Area / interim Storage Cell Area

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



Table 2

Burface Contamination Limits
for Release of Materials for Unrestricted Use"

Isotope Fixede ,d , f Removable''i
D bdpm/100cm2 dom /100cma

ALPIIA BETA-GAMMA ALPHA BETA-GAMMA

U-nat 15,000 max 15,000 max 1,000 1,000
5,000 avg 5,000 avg

Th-230, 300 max 15,000 max 20 1,000

Ra-226 100 avg 5,000 avg

"The limits established f or alpha and beta gama apply independently,

bAs used in this table, dpn (disintegrations per minute) means the rate of emission by radioactive material as determined by correcting the counts per
minute observed by an appropriate detector f or background, ef ficiency, . and geometric f actors associated with the instrtmentation.

Measurements of everage contaminant shall be averaged over more than 1 square meter. For objects of less surf ace area, the average shall be derivedC

from each such object.

d the maximtn contamination level applies to an area of not more than 100 cm'.

'The amount of removable radioactive material per 100 cm' of surface area shall be determined by wiping that area with dry filter or sof t absorbent paper,
a; plying moderate pressure, and assessing the amount of radioactive material on the wipe with an appropriate instrument of known efficiency. When
removable contamination on objects of less surf ace area is determined, the pertinent levels shall be reduced proportionalty and the entire surf ace shall
be wiped.

fThe average and maxinan radiation levels associated with surf ace contamination resulting f rom beta-gama shalt not exceed 0.2 mrad /hr at 1 cm and 1.0
mrad /hr at 1 cm, respectively, measured through not more than 7 mittigrams per square centimeter of total absorber.

.
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ISite .CharscterizatioifPian~|}iDbmbined BudgeN6,(RF! V/6fffhjan"addiNbbINShs
" ''

Project Management $ 20,000

Sampling .104,000 i

Background Sumey 5,800

Gamma Walkover Sumeys 4,600

Building Surveys 27,000

Sample Analysis 173,000

Miscellaneous Equipment and Supplies 10,000

Data Evaluation and Management 14,000

Report Preparation 26,000
O
N.]

Total Project Cost $384,400
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Figure 5
' Proposed Schedule for SCP Execution

Quarter 2nd Quarter 3rd Quarter 4th Quarter 1st Quarter 2nd Quarter

- 10 Name Duration Feb | Mar Apr | May | Jun Jul | Aug | Sep Oct | Nov | Dec Jan | Feb | Mar Apr | May | Jun
1 Implement Site Characteritation 239d yy .

, ,

| ! |
2 EPA Approval of Final RFI v!orkplan Od 4 i |

i i t

1 | ' '

3 Hand Auger Samphng Sw I
.

_

sumamms .

4 Studge Sampling / Depth Measurements 9w
; '

+_ ; ,
'

|
-S Surfsee Soil Sampling 4w - -

, +.

6 Misce!!aneous Sampling of Solids 25d i

Gamma Wa kover Surveys 30d asummesms7 r

8 Background Survey 5d a
f E

9 Building Surveys 11w
,

t

i *

10 - Borehole Samphng 19w
. |
! is

i11 Sample Analysis 35w '

12 Data Evaluation 39w
. | ! }
|

13 Prepare Results Report 16w I
' i I'. I

'
,

i | ! ,

{ 414 Submit Results Report Od
-

.

>

1

Page1
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SOIL SAMPLING QUALITY ASSURANCE PLAN
A
U

1.0 INTRODUCTION

This Quality Assurance Plan will be used during soil investigations at the

Sequoyah Facility. It presents the technical methods used- during a soils

investigation to achieve adequate quality assurance (QA) and quality. control

(OC) during implementation of the soils investigation. The procedural elements I

of the QA Plan are to be followed throughout all phases of the soils ;
,

investigation. The goals of the QA Plan are to insure that allinformation, data,

and interpretations resulting from the investigation are technically sound, valid

and properly documented. The scope of the QA Plan may change depending !

on the actual field conditions encountered during the investigation, if

significant changes to the QA Plan are required, the Facility representative and

appropriate regulatory agency will be notified as soon as possible of the -

change.

O The QA Plan presents the technical methodology and rationale .for soils

investigations. Specific procedures for soil / rock sampling and drilling, physical

and chemical testing, field data documentation, equipment decontamination, {
'

site safety, abandonment procedures, site reclamation, and sample packaging,

handling and chain-of-custody control are included in the QA Plan.

-

O ,
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2.0 SOIL SAMPLING PROCEDURES
,q,

V: Activities which will occur during soil sampling are summarized as follows:

pre-arrangement with laboratoriese
'

assembly and preparation of sampling equipment and supplies (includinge

equipment decontamination)

e soil sampling

o site reconnaissance to determine sample sites

o determination of grid size and boundaries,if applicable

o vertical and horizontal control survey

o determination of sample equipment type

o equipment decontamination

sample preservation and shipmente

o sample preparation

o sample labeling

completion of sample recordse

completion of chain-of-custody records*

* sample shipment

Detailed soil sampling procedures are presented in the following sections.

'

2.1 Eauioment Assembiv and Prenaration

Prior to the sampling event, all equipment to be used will be assembled and its

operating condition verified, calibrated (if required), and properly cleaned (if

required). In addition, all record-keeping materials will be prepared. A list of

typical equipment used during soil sampling events is presented on Table 1.

2.1.1 Equipment Check

-This activity includes the verification that all equipment are in proper operating

condition. Also, arrangements for repair or replacement of any equipment
..

which is inoperative are made. ]

2
|
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2.1.2 Equipment Calibration :

Where appropriate, equipment will be calibrated according to the
manufacturer's specifications prior to field use. This applies to the equipment

for making on-site measurements of organic vapors, soil conductivity, soil pH,

and geophysicalinstruments. Calibration records or logs will be maintained for

each piece of field measurement equipment used on-site. Calibration of

equipment will be made between a task specific predetermined number of soil

borings and wells.

2.1.3 Sarnpling Equipment Cleaning :

All portions of sampling and test equipment which will contact the soil samples

will be thoroughly cleaned before use. ;

t

"

The procedure for initial equipment cleaning is as follows:
!clean with tap water and phosphate-free laberatory grade detergent,*

brush if necessary;

- O-
,

* rinse with dilute 0.1 normal nitric acid;
!* rinse thoroughly with tap water;

nose thoroughly with distilled or deionized water;*

equipment cleaned prior to field use will be recleaned eter transfer to*

the sampling site unless carefully wrapped for transport. . ';
1

Any necessary deviation from these procedures will be documented in the !
|

permanent record of the sampling episode.

;
~

Laboratory-supplied sample containers will be cleaned, appropriate
i

preservatives added, and sealed by the laboratory before shipping. j
!

1
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|
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2.1.4 Soil Sampling Procedures

Special care.will be exercised 'to prevent contamination of the extracted

samples during the sampling activities. The two primary ways in which such a

Icontamination can ' occur are:

o contamination of a sample through contact with improperly cleaned -|
^|

equipment; or

e cross-contamination of 'mple through insufficient cleaning of {

equipment or personnel between sample locations.
i

i

To prevent such contamination, all sampling equipment will be thoroughly i

cleaned before and between uses at differer , ling locations in accordance ,

with Section 2.1.3. In addition to the use v.. properly cleaned equipment, !

three further precautions will be followed:
!

a clean pair of new, disposable !atex (or similar) gloves will be worn i*
;

each time a different sample is obtained; and
'

sample collection activities will pror-ad progressively from backgrounda

O a
(clean) areas to the downgradient (. acted) areas or from areas least !

affected by releases to areas progressively more affected by releases. .

Personnel handling the environmental samples will be minimizea and only ;*

pre-designated personnel will be involved in sample handling. -!

i
The following paragraphs present procedures for the several activities which ;

comprise soil sample acquisitions. These activities will be performed in the !

same order as presented below. Exceptions to this procedure will be noted in .!
!

the permanent sampling record.
I'

'

!

:

!

!
;
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3.0 SAMPLING METHODS |

3.1 Unconsolidated Soils
-

3.1.1 Continuous Tube Sampling System
'

The primary sampling methodology that will be used in unconsolidated soils will'

be a continuous tube sampling system. This sampling method typically uses

a 5.5 foot steel split-barrel sampling tube that is 3.5 inches or 4.0 inches in !

I

diameter. This device is usually referred to as a CME sampler. The continuous
e

sampler has a threaded cutting shoe which mounts on the base of the sample

tube and a threaded retrieval head which mounts onto the top of the sample
,

tube. A sample retainer can be used in sandy or gravelly soils to improve -
I

recovery. The continuous sampler is mounted within the lead hollow-stem

auger flight and is adjusted so the cutting head or shoe is even with the auger ;

cutting bits or extends to as much as 0.5 feet below the bit. The continuous .

sampler is mounted on a drilling rod and does not rotate as the auger is rotated

and hydraulically pushed into the subsurface. No drilling fluids are used during
,

sampling with the continuous tube system. The hollow-stem augers are

advanced in 5-foot increments. Once the augers have been advanced over a

5-foot interval, the continuous sampler is removed from the borehole (augers

remain in position) and the sampling barrel is split open to expose the 5-foot |

long sample. A properly decontaminated sampler will' be used for each sample

interval. Once the sample is exposed it will be measured and described by the ;

on-site hydrogeologist. Samples will be retained or submitted for chemical or ;

physical tests.

!

Another type of continuous sampler consists of a hollow four or five foot long

tube of carbon steel. Disposable acetate liners are available to use with the

tube. The tube sampler is threaded on both ends but is not split length wise. -

The tube has a beveled cutting head on one end. Typically, the tube is pushed

into the soil and then withdrawn. The soil sample is then removed from the -
:

acetate liner. !

i
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3.1.2 Shelby Tube Samples *

This sampling method will be employed in clay or silt soils where undisturbed- !
;

soil samples are required for physical tests. Shelby tubes can be used with- i

auger drilling or air / rotary drilling techniques. The shelby tube sampler (ASTM

D-1587-83) consists of a 3-inch diameter thin wall (16 gauge) steel tube (24'

to 36 inches in length). The bottom of the tube or bit is shamened so that the

bevel is on the outside of the tube. The inside diameter of tne bit is slightly

less than that of the tube. The basic principle of operation is to hydraulically .j
'

push the Shelby tube into the undisturbed soil in one continuous 2-foot stroke

without rotation. To increase adhesion, the samples should be manually

rotated to break off the soil at the bottom of the tube after the sample is

allowed to sit approximately 1-minute. The samples containing the soil should ,

be carefully removed from the hole to minimize disturbance to the sample. The

ends of the sample tube will be sealed to prevent loss of moisture. The shelby ,

!

tube will be stored to minimize jarring or shocks until analytical and/or physical |
.

testing of the sample is conducted. ;

.O
3.1.3 Split-spoon Sampler ,

This sampling method will be used in unconsolidated soils if the continuous

sampler is not available or is unable to obtain satisfactory soil recovery. The
I

,

split-spoon sampler (ASTM D-1586-84) performs satisfactorily in all types of

soil and must be driven with a 140-pound hammer falling 30 inches until either .j

18 inches have been penetrated or 100 blows applied. The sampleris threaded |
on both ends and split lengthwise. When assembled, the two halves are held i

together by the shoe at one end and the head at the other end. A space is ;
,

I

provided for a sampler retainer. The lengths of all drill rod used should'be ;
f

''
measured and recorded on the Drill Rod and Auger Length. verification form in

Appendix F. The drill rod and augers should be measured to insure that the -

exact depth of the soil sample is precisely known. :

i

-O e
;.
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3.1.4 Stainless Steel Hand Trowels or Spoons

This soil sample collection method enables samples to be collected from ' ;

shallow trenches or holes. The method of operation is to use the trowel or.
,

spoon to scrape soil off the sidewall of the trench / hole and into either. clean

stainless steel mixing bowls or directly into the sample container.' Alternatively,

the trowel or spoon alone can be utilized to collect very shallow (0-6") soil
,

,

samples. t

-

3.1.5 Hand or Bucket Auger

This sampling method may be used to actually collect a sample or auger to a ,

'
depth to be sampled furthei by either a shelby tube or split spoon sampler. The

auger is hand rotated in a downward twisting motion approximately 6-inches - ;

into the soil. No drilling fluids are used during drilling. The auger is then pulled

out of the borehole and the soil in the bucket is either emptied directly into f
sample container or into a stainless steel mixing bowl for further mixing or |

.

compositing with other soils and then transferred into the sample container. .

4

3.2 Consolidated Rock

3.2.1 Double-Tube Corebarrel

A double-tube corebarrelis the preferred sampling method in consolidated rock .

formations. A hollow diamond or carbide bit which is typically 3.125 inches. ,

outside diameter and typically 2.2-inches inside diameter cuts at least a 2-inch.
'

core approximately 5 to 10 feet long. Upon coring 5 or 10 feet,~the corebarrel ;

is brought to the surface and split open. - The core is subsequently removed,:
_ ;

and described by the hydrogeologist. All core samples will be . labeled,
;

packaged, and placed in water-proof core boxes for temporary storage and -

reference. ,

,

'

!

'
,
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3.3 Drillina Methods
'

3.3.1 Hollow-Stem Auger

This is the preferred method of drilling through unconsolidated soils. No drilling ;

!fluids are used during hollow-stem auger drilling. The different hollow stem

augers that may be used at the site are between 6.875-inches to 8.25-inches

outside diameter and 3.25-inches to 4.25-inches inside diameter. In this

method, the augers are hydraulically pushed and rotated in 5-foot intervals with .

sampling occurring by lowering equipment through the center of the augers. -

3.3.2 Air Rotary

Air rotary drilling involves the use of circulating air to remove the drill cuttings ,

and maintain an open borehole as drilling progresses. The use of air-rotary .

drilling techniques is best suited for use in hard rock formations. The air from _ ,

the compressor on the rig must be filtered to ensure that the oil from the

compressor is not introduced into the soil or groundwater system. The air ,

rotary drilling method will be the primary drilling method used in hard rock- '

O :

formations. Steel or PVC surface casing may be advanced to assist in borehole i

I

stabilization.
,

~!3.3.3 Water Rotary

Water rotary is the second preferred method of drilling in hard rock formations. |

Water rotary involves the introduction of water into the borehole through the ;

drill pipe and subsequent circulation of water back up to the hole to remove drill- '|
|

cuttings. No borehole stabilization additives such as bentonite or revert will be :
i

used. Water used in this drilling method will be obtained from a local municipal ]
water system to ensure that the water is potable water. Steel or PVC surface

casing may be advanced to assist in borehole stabilization,
a

8
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3.3.4 Hand or Bucket Au0er

This drilling rnethod is used when drilling shallow borings (generally 5 feet or

less) through unconsolidated soils. Typically, the hand auger is 4-inches in

inside diameter and 4.25 inches outside diameter and the auger bucket is six

(6) inches long. In this method, the auger is hand rotated into the ground in six

(6)-inch intervals. No drilling fluids are used. The auger is then removed from

the borehole and the soil removed from the bucket. The auger is cleaned and

then reinserted into the borehole and hand rotated until another six (6)-inches

of soil has been removed. A stainless steel hand auger will be used at all

times.

;

3.3.5 Shovel, Backhoe, and/or Post-hole Digger

These boring methods may be used for shallow soils borings (0-5 feet) in

unconsolidated soils. In all of these methods a borehole and/or trench is
,

excavated slightly deeper than the anticipated sample interval. The actual soil |

sample is then collected directly from the sidewall of the borehole or trench.

The shovel, backhoe, and post-hole digger will be properly decontaminated prior

to and between use.

3.4 Samolina Procedures

The sampling procedures common to undisturbed sampling ^and disturbed

sampling are described in this section. A summary of the procedures are listed ;

below:

* Sampler Preparation

Drilling Fluid Composition*

* Sample Interval

* Sample identification

Extruding Sample from Tubes*

Sample Collection and Management* ,

O e

.
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3.4.1 Sampler Preparation

All samplers must be thoroughly clean, free of dents and nicks. The sample

tubes should not be lubricated. Any defects in the thin-wall tube or cutting

head, split-spoon sampler, or continuous-tube sampler may constitute reasons

for the sampling system to be discarded or replaced.

3.4.2 Drilling Fluid Composition

All borings will be advanced using techniques which require no drilling
additives. In situations where wet rotaryis the preferred method, only potable

water will be used. A sample of the potable water used in drilling may|be

analyzed for the same chemical parameters as the groundwater or soil samples

analytical list to insure that no impact occurred from the drilling fluid. :

q

3.4.3 Sample Interval j

All borings will be sampled continuously to the designated target depth unless l
specific sample intervals of interest were previously determined. |

O ;
i

3.4.4 Sample and Drill Hole Identification

Each sample shall be identified by drill hole number and by consecutive sample .;

number. The consecutive sample number should correspond to the sample .

numbers recorded on the borehole logs. j

.

3.4.5 Extruding Sample from Shelby Tubes
I

The use of hydraulically activated sample jacks is the preferred method for

. extruding soil samples from the shelby tubes in the field and laboratory.

Mechanical sample jacks can be used when hydraulic pressure is not available.

The bottom end of the sample should be trimmed, so that the sample ejection |

Jack piston fits flat on the sample surface. The sample should be extruded in

one continuous uniform stroke onto clean aluminum foil. -The first 1-inch of the ' ,

sample (where it contacted the extruder) should be trimmed and discarded.

10
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The site hydrogeologist shall designate one " clean" person to handle only the
Itubes and samples. This person must wear clean surgical gloves and change

them after handling each sample.

3.4.6 Sample Collection and Management

Samples shall first be prepared by removing (by trimming with a clean stainless |
.

steel knife) the outer layer ' of soli that had contacted the sampling -

tube / equipment. This outer layer of soil will be discarded. Samples will then ,

be obtained by cutting the entire length of each core section in half with a
:clean stainless steel knife. Equal parts of each core will be removed and then

handled in incremental sections as described in the site specific data collection i

plans.

3.4.7 Soil Packaging and Handling

Soil samples collected will be double wrapped first in cellophane then in

aluminum foil and finally in plastic tube wrap, then, labeled, and placed in i

O' water-proof core boxes. Selected samples may be split in order to conduct the ;

various chemical or physical tests. All samples for the chemical tests will be
,

placed in clean laboratory supplied glass jars and properly labeled. Samples for

physical tests will be placed in plastic, glass, or cloth containers and properly

labeled. All samples that will be analyzed will have a chain-of-custody form

completed.
!

3.4.8 Physical Testing of Soil Samples

Selected samples of the various lithological units encountered during test

drilling may be subject to selected physical testing to. identify soil
'

characteristics important to site characterization and assessment. These _j
4

physical tests may include the following methods:
'

Particle size distribution (sieve: ASTM D-1140, Hydrometer ASTM D-*

2217)

11
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* Saturated vertical hydraulic conductivity (ASTM D-2434 or ASTM D-

: 479)
I

Atterberg Limits (ASTM D-4318)*

Visual Classification (ASTM D-1587, and ASTM D-1588)e

Porosity (Density ASTM D-22'6, specific gravity ASTM D-854)*
,

* Unified Soil Classification (ASTM D-2487) :
!

* Moisture Content (ASTM D-2216) ,

3.4.9 Soil Sample Description and Logging

Immediately upon retrieval, all recovered samples will be scanned for 'the

presence of volatile organic compounds utilizing portable air monitoring i

photoionization instruments such as an organic vapor analyzer (OVA) or an :[

HNU.
,

All recovered samples will be described and logged by the site hydrogeologist

at the drill rig. Description will include amount of recovery; interval thickness, ,

O- depth of lithology change; color according to the Munsel Color chart; grain size i

distribution; macro-features and physical characteristics; and type according to :
,

the Uniform Soil Classification System (ASTM D24-88). All descriptions will be

recorded on a soil boring log. Selected samples of each recovered soilinterval

will be placed in jars; appropriately labeled as to the test boring, sample

number, and sample depth and stored on-site.
.

.i

3.4.10 Sample Preservation j

Soil samples for laboratory analysis will be properly prepared for transportation j

by refrigeration in ice filled chests. Refrigeration is the only preservation

requirement for soil samples according to SW-846 recommendations,
i

s

O !42

,
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3.4.11 Container and Labels

Containers and appropriate container tids (teflon lined) will be provided by the

analytical testing laboratory. The containers will be filled and co.itainer lids will

be tightly closed. A label will be firmly attached to the container side (not lid).

The following information will be legibly and indelibly written on the label:

* facility name ;

* sample identification,

* sampling date,

* sampling time, |

!

* sample collectrr's initials,

e preservatives used,

type of sample,*

* sample analysis.

3.4.12 Sample Shipment

Typically, the concentration, volume shipped, and type of constituents

potentially present in the soils from the Facility are considered by the U.S.

Department of Transportation (D.O.T.) to be non-hazardous materials.Thus, the -

following packaging and labeling requirements for the sample materials are

usually appropriate for shipping the sample to the testing laboratory:

preserve samples with ice and cool to 4*C,*

package sample so that is does not leak, spill, or vaporize from itse

packaging;

* label package with

sample collector's name, address, and telephone number;o

o laboratory's name, address, and telephone number;

o description of sample;

o quantity of sample; and

o date of shipment;

attach chain-of-custody forms inside sample shipment container.-*

13
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Under certain circumstances, such as elevated concentrations of uranium, the

D.O.T. has an action limit of where a radioactive material is defined as any

material having a specific activity greater than 0.002 microcuries per gram.

Radioactive materials have additional shipping requirements that will be

followed.

3.4.13 Chain-Of-Custody Control

After samples have been obtained, chain-of-custody procedures will be

followed to establish a written record concerning sample movement between

the sampling site and the testing laboratory. Each shipping container will have

a chain-of- custody form completed by the site sampling personnel packing

the samples. The chain-of-custody form for each container will be completed

in triplicater. One copy of this form will be maintained at the site, and the

other two copies will be shipped with the samples to the laboratory. One of

the laboratory copies will become a part of the permanent record for the

sample and will be returned with the sample analyses-

A copy of a sample chain of custody form is shown in Appendix F.

3.4.14 Sampling Records

To provide complete documentation of sampling, detailed records will be -

maintained. These records will include the information listed below:

sample location (facility name);e

sample identification (sample number)e

sample location map or detailed sketche

e date and time of sampling; *

sampling method;e

e field observations of ,

i

o sample appearance,

o sample odor
,

14 j
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* weather conditions;

e sampler's identification;

* sample analysis; and j

any other information which is significant.e

.

Soil sampling information will be recorded on the appropriate records and forms.

described in Section 7.0. .

3.4.15 Analytical Methods !
li

Soil samples will be analyzed using the appropriate EPA-approved methodology.

The EPA methodology will typically be those methods described in SW-846 or

other approved analytical methods.

The laboratory performing the analyses will have a OA/QC program which .;

specifies procedures and references to be used. As a minimum, the program

will contain:

1. Laboratory instrument calibration procedures and schedules,

2. Specification of adherence to accepted test methods,

3. Equipment inspection and servicing schedules,

4. The regular use of standard or spiked sample analyses,

5. Operator or analyst training procedures and schedules, ;

6. A program of continuous review of results, procedures, and compliance
.

with the QA/QC program, and

7. Documentation of compliance with the program.
|

3.5 Eouioment Decontamination .;

All equipment coming into contact with soils or groundwater will be properly >

icleaned prior to use. Drilling equipment (i.e. augers, drill rod, sampling

equipment, etc.) which contacts the borehole will be cleaned using a hot water ;

pressure washer between boreholes. All sampling equipment will be pressure

i15

.
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,

washed and then rinsed with deionized water prior to use. All sampling
'

equipment and the drill rig will be cleaned with the high pressure hot water
.

washer between borings.
1

All decontamination will be conducted in an area designated by SFC. All wash

water will be collected and managed in accordance with state and federal :

regulations. All protective clothing and wastes generated by the drilling or soil

sampling programs will be containerized for proper disposal.
1

r
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4.0 BOREHOLE AND MONITORING WELL ABANDONMENT

4.1 Borehole Abandonment

All borings will be plugged and abandoned in accordance with Oklahoma Water
'

Resources Board (OWRB) rules. Plugging and abandonment is typically

accomplished by pressure grouting a cement grout mix through a tremie line.
.

The grout will consist of a mix ratio of one (1) ninety-four (94) pound bag of

portland cement and approximately 6 gallons of water. All grout will be

pumped through a tremie line that extends to the bottom of the boring. The

grout mix will then be circulated to about four-feet from surface. If subsidence

of the grout mix is noted, addition 6; grout will be placed in the borehole to bring

it to a level of approximately four (4) feet from ground level. The remaining

four (4) feet is then backfilled with clean compacted soil. The boring location
.

!
'

will then be surveyed for horizontal and vertical coordinates. All borehole

abandonments are to be recorded on OWRB multi-purpose reports as well as

Facility log books and records.

4.2 Site Reclamation

All drilling activities will be conducted in such a manner as to minimize any

disturbance to the ground surface in the drilling area. A minimum number of

vehicles will be brought to each drill site. All soil cuttings generated during

drilling activities will be managed in accordance with state and federal
'

regulations. Steps will be taken to minimize or prevent the discharge of drilling

fluids or developed groundwater on the ground surface. Any accidental

discharges will be cleaned up. Steps will be taken to minimize rutting of the

off-road ground surface by vehicles by typically placing 3/4" plywood on the

off-road ground and driving the vehicles on the plywood during periods of

heavy precipitation and high ground moisture.

17



5.0 DOCUMENTATION OF FIELD DATA

{~
Certain records will be maintained in logbooks and on field forms for sampling

events and for daily activities. Some or all of the following forms will be used'

as appropriate to record the data generated at the site. These forms are:

* Borehole Abandonment Record

Core Boring Field Report*

* Chain-of-Custody Form

* Boring Record

* Drillers Log Summary

* Sample Labels

Photographic Log and Labels*

Drill Rod and Auger Length Verification Form*

* OWRB Multi-Purpose Report

Site safety, field measurements, and site activities data will be kept in the field

log book. Examples of all field forms are presented in Appendix F. The field

log book will be a bound book with consecutively numbered pages that will be

suitable for submission as evidence in legal proceedings. The log book will

become part of the permanent file for the site investigation. The log book will

be used and maintained on a daily basis and all entries will be in ink.

-.L')
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6.0 SITE SAFETY PLAN-

A Site Safety Plan will be prepared for use during hydrogeological field f

investigations. The Site Safety Plan will assess hazards at the site and will be !

prepared so as to present negligible hazards to site personnel and property

owners. Environmental monitoring at the site will be performed in accordance

with the Site Safety Plan.
.
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7.0 DATA EVALUATION AND REPORTING PROCEDURES

s Results and conclusions will require the review and assessment of the

analytical resuits. Anoma!ous and unanticipated results may be obtained fromN
,

the program. Review and assessment activities must, therefore, be able to
,

identify those anomalous occurrences and initiate the proper response to the

analytical results. All data review and reporting procedures will be in

accordance with the Data Management Plan.
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Table 1: List of Equipment and Supplies for Soil Sampling

1. Health and safety equipment required by Site Safety Plan.
2. Access keys
3. Logbook
4. Site map
5. Sample location map

.

6. Chain-of-custody forms -
7. Cooler with ice and bubble wrap
8. Disposable vinyl or rubber gloves
9. Distilled or deionized water
10. Alconox detergent
11. Brushes
12. Decon trays
13. 5 gallon buckets
14. Visqueen plastic
15. Glass pint jars
16. Trashbags
17. Ziplock bags
18. Paper towels
19. Acetone or hexane (for heavy organic impacts)
20. Black ink pens
21. Roll clear tape

. _

22. Garden sprayers
23. Tape measures

24. Laboratory sample containers
25. Stainless steel bowls
26. Stainless steel spoons, trowels, or knifes
27. Bucket augers
28. Split spoons or Shelby tubes
29. Continuous tube samplers,
30. Portland cement
31. Bentonite powder
32. Shovel
33. pH meter
34. PID organic vapor meter
35. 0.1 normal nitric acid
36. Potable water (for decon)

o 2,
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Surface Wate Samolina Quality Assurance Plan
- r

1.0 Puroose~

This plan presents the procedures to be followed for sampling surface water,
,

storm water run-off and site process impoundment fluids. It also includes

procedures for sample management and sample custody control.
,
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2.0 Samolina Procedures !

,&-

~( ). Activities which will occur during surface water sampling are summarized as

follows:

pre-arrangement with analytical testing laboratory*

assembly and preparation of sampling equipment and supplies*

a sampling

o visual inspection for drainage patterns and run-off paths near

Units

o visual inspection for other external contributing flow paths

o determine a statistically significant nt:mber of sample locations

o pinpointing sample locations -

o sampling, including the type of media, frequency of sample
,

events, sample parameters, and sample event conditions '

o documentation in field note book

* sample preservation and shipment

o sample preparation

o on-site measurement of parameters

o sample labeling

* completion of sample records -:
"

completion of chain-of-custody records*

e sample shipment

Detailed sampling procedures are presented in the following sections.

'
2.1 Eauioment Assembiv and Preparation

Prior to the sampling - event, all equipment to be used _ (Table 1) will be
'

assembled and its operating condition verified, calibrated (if required)/ and-

properly cleaned (if required). In addition, all record-keeping materials will be r

prepared.

O 2



2.1.1 Equipment Check

This activity includes the verification that all equipment is in proper operating'

condition. Also, arrangements for repair or replacement of any equipment

which is inoperative are made.

2.1.2 Equipment Calibration
,

Where appropriate, equipment will be calibrated in the field on a daily basis

according to the manufacturer's specifications prior to field use. This applies

to the equipment for making on-site measurements of pH, Eh, specific

conductance, dissolved oxygen, and temperature of water. Calibration of all
,

field equipment will be documented in the field log book.

2.1.3 Equipment Cleaning ,

All portions of sampling and test equipment which will contact the sample will

be thoroughly cleaned before use. This includes probes, beakers, scoops,

trowels, ballers, lifting line, test equipment for on-site use, and other

equipment or portions thereof which are to be immersed. The procedure for

initial equipment cleaning is as follows:

clean with tap water and phosphate-free laboratory grade detergent,*
,

brush if necessary;

rinse thoroughly with tap water;*

* rinse with 0.1 normal nitric acid solution;
i

rinse thoroughly with distilled or deionized water;e

equipment cleaned prior to field use will be recleaned after transfer to*

the sampling site unless carefully wrapped for transport.
1

Any necessary deviation from these procedures will be documented in the |
-|

permanent record of the sampling episode.

u
I

3

1
1

1

l



Laboratorv-supplied sample containers will be cleaned and sealed by the

laboratory before shipping.

2.2 Surface Water Samolina Procedures

Special care will be exercised to prevent contamination of the samples during

the sampling activities. Three (3) primary ways in which such contamination

can occur are:
,

e contamination of a sample through contact with improperly cleaned

equipment;
.

'

* cross-contamination of the sample through insufficient cleaning.'of

equipment between sample locations; or

cross-contamination by sampling personnel (i.e. dirty boots contacting |o

surface waters which are being sampled).

To prevent such contamination, all sampling equipment will be thoroughly

p cleaned before each use at different sampling locations in accordance with

Section 2.1.3. In addition to the us~e of properly cleaned equip' ment, two

further precautions will be followed:

* a clean pair of new, disposable latex (or similar) gloves will be worn
-

each time a sample is collected; and

sample collection activities will proceed progressively from backgrounda

(clean) area to the downgradient (contamir ated) area.

;

The following paragraphs present procedures for the.several activities which

comprise surface water sample acquisitions. These activities will be performed ~

in the same order as presented below. Exceptions to this procedure will be -

noted in the permanent sampling record or field log book.

- 4
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2.2.1 Selection of Sample Locations

[J Before actual sample collection, the surrounding sample area should be-

inspected and the observations recorded for obvious surface water drainage

pathways originating as close as possible to the Units. Preferably, the surface

water samples should be collected during an actual rainfall event of sufficient

magnitude to cause surface water run-off or one to two days after a
precipitation event of 0.5 inches or greater. Observations of other contributing

sources to the run-off path should also be recorded.

,

Once the site has been inspected, surface water sample locations will be

selected as close to the Unit as possible. Selection of the sample location ;

depends on the surface water body type (e.g., pond, stream, intermittent ,

drainage, run-off), flow rate, depth, and width. In practice, safety and physical - ;

access limitations will often affect sample locations and selection of sample

equipment. .

.
In all cases, a site map will be drawn to document the surface water flow paths

and sample locations during the sample event.

2.2.2 Sampling
.

Surface water samples can be collected directly by submerging the sample

bottle with a gloved hand or telescoping pole into the water. However, a

sample collection container such as a beaker, properly cleaned, can be used to

transfer the samplo to the sample bottle in order to avoid contaminating the ,

outside of the sample bottle. Samples collected for volatile organic compounds

must have zero head space in the sample container. The sample container for.
,

volatile organic compounds must be glass.

:
Care must be taken to prevent undue disturbance to the water to cause.

excessive amounts of sediments to be created. Care must also be exercised

5
.
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to stand downstream and sample upstream. This practice will prevent possible

contamination of the water from boots and also prevent stirring up excessive'

amounts of sediment. >

2.2.3 Ponded Water Samples

Vertical composite water samples will be collected using a point source sampler

constructed of stainless steel or Teflon which will yield a composite sample of

the undisturbed pond water profile. The following procedure will be followed

to collect the pond water sample:

1. Locate sample point. Photo document the sample location from shore

during the sampling process.

2. Position boat, and anchor.

3. Using a precleaned point-source sampler, lower sampler to approximate

depth and obtain sample. Discharge sample into precleaned compositing

vessel. Continue this step until the complete sample profile has been

obtained.

4. Composite equal or proportioned volumes frorr each compositing vessel.
'Continue this step until the complete sample profile'has been obtained.

5. Label bottle, transfer to cooler, and record all field data.

6. Mark location in pond with weighted float for future reference, j

If a grab sample is collected then the sample will be collected using a
l

telescoping rod with a stainless steel cup on the end. The sample will be J

l

collected near the water surface. Follow procedures 3 to 6 above,

a

2.2.4 On-Site Parameter Measurement

Certain chemical and physical parameters in water can change significantly -

within a short time of sample acquisition. These parameters cannot be ;

j

accurately measured in a laboratory located more than a few hours from the -

6 )
|
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Site, and therefore will be measured on-site with portable equipment. These-

parameters are:

e pH,

* Eh,

e specific conductance,

* temperature, and

dissolved oxygen.e
.

These parameters will be measured in unfiltered, unpreserved, " fresh" water

collected by the same technique as the samples to be used for laboratory

analyses. The measurements will be made in a clean glass container separate

from those intended for laboratory analysis. The measured values will be re-

corded in the field log book.

2.3 Samole Preservation

Water samples will be properly prepared for transportation to the laboratory

under refrigeration and chemical preservation, if necessary. The laboratory

providing sample containers will add any necessary chemical preservatives to

the sealed containers provided. All samples collected while in the field will

subsequently be placed in ice filled chests.

2.4 Container and Labels

Containers and appropriate container lids (Teflon lined) will be provided by the

analytical testing laboratory. The containers will be filled and container tids will

be tightly closed. A label will be firmly attached to the container side (not lid).
,

The following information will be legibly written with indelible ink on the label:

* facility name,

e sample identification, '

* sampling date,

sampling time,e

cp
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i

sample collector's initials, je

'

* preservatives used,
i* type of sample,

e sample analysis. -|
I

i

2.5 Samole Shioment i

Typically, the concentration, volume shipped, and type of constituents present

in surface water samples from the Facility are considered by the U.S. -

Department of Transportation (D.O.T.) to be non-hazardous. Thus, the
,

following packaging and labeling requirements for the sample materials are
,

usually appropriate for shipping the sample to the testing laboratory:

preserve samples with ice and cool to 4*C,*

package sample so that is does not leak, spill, or vaporize from its*

packaging;

* label package with
,

o sample collector's name, address, and telephone number;

p)( o laboratory's name, address, and telephone number;

o description of sample;
'o quantity of sample; and

o date of shipment;

attach chain-of-custody forms inside sample shipment container.*
i

Under certain circumstances, such as elevated concentrations of uranium, the- i

D.O.T. has an action limit of where a radioactive material is defined as any

material having a specific activity greater than 0.002 microcuries per gram. ;

Radioactive materials have additional shipping requirements that wi!! De
~

followed as needed.

t

t

2.6 Chain-of-Custody Control
!

8
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After samples have been obtained, chain-of-custody procedures will be

followed to establish a written record concerning sample movement between_ '

the sampling site and the testing laboratory. Each shipping container will have

a chain-of- custody form completed by the site sampling personnel packing

the samples. The chain-of-custody form for each container will be completed

in triplicate. One copy of this form will be maintained at the site, and the other ,

two copics will be shipped with the samples to the laboratory. One of the

laboratory copies will become a part of the permanent record for the sample

and will be returned with the sample analyses. |

A copy of a sample chain of custody form is shown in Appendix F.
,

i

2.7 Samolina Records

To provide complete documentation of sampling, detailed records will be
;

maintained. These records will include the information listed below: $
e sample location (facility name); !

* sample identification (sample number)

* sample location map or detailed sketch !

* date and time of sampling; ;

sampling method; i*
t

* sample preservation method :

* field notes complete with :

o field analyses (e.g., pH, EH, etc.)

o sample appearance,

o sample odor [
* weather conditions;

e sampler's identification;

* sample analysis; and

* any other information which is significant.
,

m
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3.0 Analytical Methods
.

Surface water samples will be analyzed using the appropriate EPA-approved

methodology. The laboratory performing the analyses will have a OA/QC

program which specifies procedures and references to be used. As a min- ;

'

imum, the program will contain:

1. Laboratory instrument calibration procedures and schedules, ;

'
2. Specification of adherence to accepted test methods,

!

3. Equipment inspection and servicing schedules, :

4. The regular use of standard or spiked sample analyses, !

5. Operator or analyst training procedures and schedules,

6. A prograrn of continuous review of results, procedures, and compliance .

,

i

with the QA/QC program, and i
:

7. Documentation of compliance with the program.

i

!

O ;

;
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- 4.0 Data Evaluation And Reportino Procedures :
.

Results and conclusions will require the review and assessment of the surface

water monitoring results. Anomalous and unanticipated results may be
;

obtained from the program.- Review and assessment activities must, therefore,

be able .to ~ identify those anomalous occurrences and initiate the proper '

response to the monitoring results.
9
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Table 1: List of Equipment and Supplies for Surface Water Sampling'
i

1. Health and safety equipment required by Site Safety Plan
( .2. Access keys . ,

'3. LogbookL |
'

4. . Site map -
5. Sample location map
6. Chain-of-custody forms :i

i7. Cooler with ice and bubble wrap
8. Disposable vinyl or rubber gloves !

9. Distilled or deionized water
10. Alconox detergent ;

11. Brushes
12. Decon trays
13. 5 gallon buckets
14. Visqueen plastic
15. Glass pint jars '

16. Trashbags -i

17. Ziplock bags :
18. Paper towels ;

19. Acetone or hexane (for heavy organic impacts)
.

20. Indelible black ink' pens |
21. Roll clear tape !

22. Garden sprayers .

!23. Tape measure.
O5

,

24. Laboratory sample containers
,

__

25. Stainless steel bowls |
26. Thermometer }
27. Stainless steel spoons, trowels, or knifes '

28. pH meter
29. Specific conductivity meter
30. EH meter }
31. Dissolved oxygen meter ,

32. Hip waders '

33. Rainsuits *

'
34. Glass or plastic beakers
35. Point source sampler
36. Combined liquid waste sampling tube -

37. Extention pole
38. Boat q.

39. Life jackets -

40. Discrete water samplers [
41. O.1 normal nitric acid

{42. Monofilament line

,

.

,
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APPENDIX C

f

SURFACE WATER SEDIMENT AND SLUDGE SAMPLING

QUAllTY ASSURANCE PLAN :
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Surface Water Sediment And Sludae Samplino Quality Assuranco Plan

O ,
'

1.0 PURPOSE

This plan presents the procedures to be followed for sampling surface water

body sediments and sludges, sample management, and sample custody control.

:

.

;
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i2.0 SAMPLING PROCEDURES
' Activities which will occur during sediment and sludge sampling are-

'

summarized as follows:

pre-arrangement with analytical testing laboratory*

assembly and preparation of sampling equipment and supplies*

sludge and sediment samplinga

o site reconnaissance for sample conditions

o determine statistically significant number of sample locations

o orientation of grid or coordinate system for sampiing locations

o determine media to be sampled, sampling conditions and sample

types (i.e. grab, composite)

o sampling

* sample preservation and shipment

o sample preparation

o on-site measurement of parameters

o sample labeling

completion of sample records-
*

* completion of chain-of-custody records

* sample shipment

:

Detailed sampling procedures are presented in the following sections.
,

,

2.1 Eouioment Assembly and Precaration

Prior to the sampling event, all equipment listed on Table 1 to be used will be

assembled and its operating condition verified, calibrated (if required), and *

properly cleaned (if required). In addition, all record-keeping materials will be >

;

prepared.
'

!
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2.1.1 Equipment Check
~ This activity includes the verification that all equipment is in proper operating

condition. Also, arrangements for repair or replacement of any equipment

which is inoperative are made.

,

2.1.2 Equipment Calibration
|

Where appropriate, equipment will be calibrated in the field on a daily basis

according to the manufacturer's specifications prior to field use. This applies
-

,

to equipment used for performing on-site measurements of soil gas headspace,

pH, Eh, specific conductance, and temperature. Calibration of all field

equipment will be documented in the field log book.
.;

'2.1.3 Equipment Cleaning

All portions of sampling and test equipment which will contact the sample will

be thoroughly cleaned before use. This includes probes, scoops, beakers,

tubing, bailers, lifting line, test equipment for on-site use, and other equipment

or portions thereof which are to be immersed.

The procedure for initial equipment cleaning is as follows:

clean with tap water and phosphate-free laboratory grade detergent,*

brush if necessary;

* rinse thoroughly with tap water;

* rinse with 0.1 normal nitric acid solution;

rinse thoroughly with distilled water;*

equipment cleaned prior to field use will be recleaned after transfer to*

the sampling site unless carefully wrapped for transport.

Any necessary deviation from these procedures will be documented in the

permanent record of the sampling episode.

3
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Laboratory-supplied sample containers will be cleaned and sealed. by the
e'T
IG . laboratory before shipping.

,

2.2 Surface Water Sediment F'mn" p Procedures

us-contamination of the samplesSpecial care will be exercised tc .

during sampling activities. Two - nys in which such contamination can

occur are:

* contamination of a sample un s contact with improperly cleaned

equipment; or

* cross-contamination of the sample through insufficient cleaning of

equipment between sample locations. .-

r

To prevent such contamination, all sampling equipment will be thoroughly
,

cleaned before each use at different sampling locations in accordance with

Section 2.1.3. In addition to the use of properly cleaned equipment, two -

further precautions will be followed:

* a clean pair of new, disposable latex (or similar) gloves will be worn

each time a different location is sampled; and

sample collection activities will proceed progressively from unaffected*
,

areas to the most affected or contaminated areas.

The following paragraphs present procedures for the activities which comprise

sludge and sediment sample acquisitions. These activities will be performed in
'

the same order as presented below. Exceptions to this procedure will be noted

in the permanent sampling record or field notebook. .

2.2.1 Locate Sample Point

The sample point will be located relative to a grid or coordinate system or a
,

relative benchmark. All sample locations will be recorded in the field records.
!

Prior to sampling, the sample area will be observed for situations that might :

4
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invalidate the'sarnple results such as unrepresentative materials (i.e., trash, out,-

of place ' spill material, flo'ating debris, etc.) present on the sample site. The
,

sampling locations.should be' shifted slightly laterally to avoid the material

where such materials exist. Sample collection i activities will ' proceed

progressively from background (clean) area to-the downgradient (impacted)

area.

<

2.2.2 Sample Methodology

The procedures to be used to collect sediment or sludge samples are dependent'

on factors controlling accessibility such as, depth of water in the ponds / surface

waters, viscosity and density of the sediment or sludge.

One possible method to be utilized in the collection of sediment or sludge

samples from the pond / surface water locations is a modification of: Sampling

Bottom Studges or Sediments with a Gravity Corer as referenced in

" Characterization of Hazardous Waste Sites - A Methods Manual: Volume 2.

Available Sampling Methods, Second Edition", EPA-600/4-84-076, December,

1984. This collection method is conducted as follows:

1. Locate sample point, previously chosen and mapped. Photo document

the sample locations during the sampling process.

2. Position and anchor boat, if used.

3. Inspect the corer for proper precleaning and secure one end of safety line

to corer and the other end to the boat.

4. Allow corer to free fall through liquid to bottom.

5. Retrieve corer with a smooth, continuous lifting motion, being careful not

to bump the corer.

6. Remove nosepiece from corer and slide sample out of cover.into a

piecleaned stainless steel bowl.

5
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!

(Note: If collecting a composite sample, decontaminant all sampling |

i equipment and repeat steps 1-6. Repeat these steps until composite -

!- sample requirements have been met.) !

7. Decontaminate all equipment after use and between sample locations.
,

i
'

If there is no liquid layer above the sediment or sludge and pond conditions

allow safe access, samples will be collected utilizing procedure modification of:
,

" Collection of Sludge or Sediment Samples with a Scoop" as referenced in the-

previously mentioned EPA manual. This procedure is as follows: :

1. Locate sample point previously chosen and mapped.

2. Using a precleaned stainless steel scoop, or trowel, dredge, or laboratory _ j
spoon, collect sample by dredging or digging.

.

,

3. Place sample in precleaned stainless steel mixing bowl.

4. Transfer sample into an appropriate sample container with a precleaned
t

stainless steel laboratory spoon.
,

6. Decontaminate all equipment after use and between sample locations.

. O ,

if there are liquids overlying the sediment or sludge and the sediment or sludge
..

r

cannot be collected in the gravity corer, an alternative method will be utilized t

for pond / surface water sediment or sludge samtle collection. This method

utilizes two inch diameter stainless steel, acetate, or clear PVC tube capable of s
<

being threaded to a specially designed piston. - While the tube is pushed to '

refusal, the piston is simultaneously pulled up inside the_ tube causing a vacuum
'

effect. Once refusal of the length of the tube is reached, an outer casing is

installed around the tube and driven in the underlying formation. The tube is

capped on top to hold the vacuum, and then slowly removed from inside the

outer casing. The bottom of the tube is subsequently capped, labeled, and '

t

extruded in a controlled environment.
,

i

:
'

The following procedures will be followed to collect the sludge samples.

,
;

.

1



:
-!

!.
1. Locate sample point previously chosen and mapped. '|

2. Position and anchor boat. !

3. Utilizing a precleaned tube and piston sampler, collect. sample,

4. Slowly remove cover, making sure to be ready to cap tube with a i

precleaned PVC cap. j

'

5. Decontaminate, label and transfer tube to shore for extrusion.

6. (Extrusion) remove top and bottom cap from tube.

7. Carefully extrude sample material into precleaned stainless steel bowl, . '

using a precleaned extruder rod. -j

8. Transfer sample using a precleaned stainless steel laboratory spoon into 7

appropriate sample bottle.

9. Decontaminate sampler. j

.

'
Observations as to the appearance of the sample will be recorded as well as the

results of any other field screening methods. A sufficient amount of sample

material must be collected to fill all required sample containers.

. O
' ;

2.3 Samole Preservation ]
Samples will be properly prepared for transportation to the laboratory under

refrigeration and chemical preservation,if necessary. The laboratory providing .;

sample containers will add any necessary chemical preservatives to the sealed
*

containers provided. All samples collected in the field must be placed in ice
~Ifilled chests.

i

!2.4 Container and Labels

Containers and appropriate container lids (teflon lined) will be provided by the 1

analytical testing laboratory. The containers will be filled and container lids will '

be tightly closed. All sample container lids will be sealed with tamper proof

tape and a label will be firmly attached to the container side (not lid). The i

following information will be legibly and written with indelible ink on the label:
t

O 2 i

;

!

*

- . . - _ . . _ _ _ _
. _ . - . ,



* facility name,

sample identification,, e

* * ' sampling date,

e sampling time,

* sample collector's initials,

e preservatives used,
h

k

type of sample,*

e sample analysis.

2.5 _Samole Shioment

Typically, the concentration, volume shipped, and type of compounds present {
in the sludge and sediment from the Facility are considered by the U.S. :

Department of Transportation (D.O.T.) to be non-hazardous. Thus, the

following packaging and labeling requirements for the sample materials are

usually appropriate for shipping the sample to the testing laboratory:

preserve samples with ice and cool to 4"C,.

* ;

package sample so that is does not leak, spill, or vaporize from itsv *

packaging; ,

'
* label package with

o sample collector's name, address, and telephone number;

o laboratory's name, address, and telephone number;

o description of sample;

o quantity of sample;
,

o date of shipment; and ,

o sample analysis;

attach chain-of-custody forms inside sample shipment container. '*

Under certain circumstances, such as elevated concentrations of uranium, the

D.O.T. has an action limit of where a radioactive material is defined as any

material having a specific activity greater than 0.002 microcuries per gram.

8
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Radioactive materials have additional shipping requirements that ~will be

.

followed.

2.6 Chain-of-Custodv Control

After samples have been obtained, chain-of-custody procedures will be

followed to establish a written record concerning sample movement between

the sampling site and the testing laboratory. Each shipping container will have

a chain-of- custody form completed by the site sampling personnel packing

the samples. The chain-of-custody form for each container will be completed

in triplicate. One copy of this form will be maintained at the site, and the other

two copies will be shipped with the samples to the laboratory. One of the

laboratory copies will become a part of the permanent record for the sample

and will be returned with the sample analyses. A copy of a sample chain of -

custody form is shown in Appendix F.

2.7 Samplina Records

To provide complete documentation ~of sampling, detailed records will be ;

maintained. These records will include the information listed below:

sample location (facility name);e

sample identification (sample number)e

sample location map or detailed sketch*

date and time of sampling;e ,

sampling method;e

* field observations of

o sample appearance,

o sample odor

* weather conditions;

sampler's identificatione

sample analysis; and |*

any other information which is significant.*

9 i
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3.0 ANALYTICAL METHODS ;

. f) - Sediment and sludge samples will be analyzed using the appropriate EPA-
%J'

approved methodology. The laboratory performing the analyses will have a- |

QA/QC program which specifies procedures and references to be used. As a

minimum, the program will contain: |

1. Laboratory instrument calibration procedures and schedules,
'

2. Specification of adherence to accepted test methods,

3. Equipment inspection and servicing cchedules,

4. The regular use of standard or spiked sample analyses,

5. Operator or analyst training procedures and schedules,
;

6. A program of continuous review of results, procedures, and compliance
i

with the QA/QC program, and
i

7. Documentation of compliance with the program.
;

;

O

,

r

b

1
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4.0 DATA EVALUATION AND REPORTING PROCEDURES
'

Results and conclusions will require the review and assessment of the

sampling and monitoring results. Anomalous and unanticipated results may be

obtained from the program. Review and assessment activities must, therefore, ,

be able to identify those anomalous occurrences and initiate the proper j

response to the monitoring results,

b

f

n

o . |
.

i

!

>

L

|

11
*

.
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TABLE 1: List' of Equipment and Supplies for Sediment and Studge Sampling ;

1. Health and safety equipment required by Site Safety Plan- .!
.

2. . Access keys ;
- 3. Logbook -

4. Site map ;

5. Sample location map.
6. Chain-of-custody forms
7. . Cooler.with ice and bubble wrap i

8. Disposable vinyl or rubber gloves ;

9. Distilled or deionized water :

10. Alconox detergent .

11. Brushes ~;
*

12. Decon trays
13. 5 gallon buckets j
14. Visqueen plastic !

f15. Glass pint jars
16. : Trashbags r

17. Ziplock bags - .i

18. Paper towels .

19. Acetone or hexane (for heavy organa. impacts) .{
20. Indelible black ink pens !

-21. Roll clear tape !

22. Garden sprayers q
.- 23. Tape measure j

24. Laboratory sample containers j

25. Stainless' steel bowls ;

26. Thermometer
27. Stainless steel spoons, trowels, or knifes'

28.- pH meterL :|
29. Specific conductivity meter :

!30. EH meter
31. Dissolved oxygen meter 1

'

32. Hip waders '

33. Rainsuits .!
34. Glass or plastic beakers i

'

35. Point source sampler
36. Combined liquid waste sampling tube i

37. Extention pole a
38. Boat ]
39. Life Jackets ;

40. Discrete water samplers j
41. 0.1 normal nitric acid q

42. Monofilament line

'

12
.
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MONITORING WELL INSTALLATION AND

() FIELD SAMPLING QUALITY ASSURANCE PLAN
x)

1.0 INTRODUCTION

This Quality Assurance Plan was ' developed for use during a typical '

hydrogeologicalinvestigation. It presents the technical methods used during

- a soils and groundwater investigation used to achieve adequate quality '

assurance (QA) and quality control (QC) during implementation of the

hydrogeologicat investigation. The procedural elements of the QA Plan are to

be followed throughout all phases of the hydrogeologicalinvestigation. The

goals of the O.A Plan are to insure that all information, data, and interpretations

resulting from the investigation are technically sound, valid and properly

documented. The scope of the QA Plan may change depending on actual field

conditions encountered during the investigation. If significant changes to the

QA Plan are required, the Facility representative and appropriate regulatory

agency will be notified as soon as possible of the change.

:' The QA Plan presents the technical methodology and rationale for

hydrogeologicalinvestigations. Specific procedures for soil / rock sampling and

drilling, physical and chemical testing, field data documentation, equipment

decontamination, site safety, well development, construction, abandonment

procedures, site reclamation, and sample packaging, handling and chain-of-

custody control are included in the QA Plan,

,

I
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2.0 SOIL SAMPLING PROCEDURES ,

; f~% Typically,_ soil samples are collected during the drilling of boreholes prior toV
installation of groundwater monitoring wells. Activities which will occur during

soil sampling are summarized as follows:

pre-arrangement with laboratories*

assembly and preparation of sampling equipment and supplies (includinge

equipment decontamination)
,

e soil sampling

o site reconnaissance to determine sample sites

o determination of grid size and boundaries, if applicable -

O vertical and horizontal control survey

o determination of sample equipment type

o equipment decontamination

* sample preservation and shipment

o sample preparation ;

O sample labeling

O' * completion of sample records

completion of chain-of-custody records*

e sample shipment >

,

Detailed soil sarnpling procedures are presented in the following sections.

'! .1 Eouloment Assembly and Preparation

Prior to the sampling event, all equipment to be used will be assembled and its

operating condition verified, calibrated (if required), and properly cleaned (if

required). In addition, all record-keeping materials will be prepared. A list of

typical equipment used during soil sampling events is presented on Table 1. ;

i2.1.1 Equipment Check

2
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This activity includes the verification that all equipment is in proper operating-
,,
ij condition. Also, arrangements for repair or replacement of any equipment ~

which is inoperative are made.

2.1.2 Equipment Calibration
,

Where appropriate, equipment will be calibrated in the field on a daily basis

according to the manufacturer's specifications prior to field use. This applies

to equipment used for performing on-site measurements of organic vapors, soil

conductivity, soil pH, and geophysicat instruments. Calibration records or logs

will be maintained for each piece of field measurement equipment used on-site.

Calibration of equipment will be made between a task specific predetermined .

number of soil borings and wells. Calibration of all field equipment will be
'

'

documented in the field log book.

i
2.1.3 Sampling Equipment Cleaning

All portions of sampling and test equipment which will contact the soil samples

% will be thoroughly cleaned before use.
,

The procedure for initial equipment cleaning is as follows: ;

clean with tap water and phosphate-free laboratory grade detergent,e

brush if necessary;

e rinse with dilute 0.1 normal nitric acid; i

rinse thoroughly with tap water;e

rinse thoroughly with distilled water;*

equipment cleaned prior to field use will be recleaned after transfer toe

the sampling site unless carefully wrapped for transport.

.

Any necessary deviation from these procedures will be documented in the

permanent record of the sampling episode.

3
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Laboratory-supplied sample containers will be cleaned, appropriate ;
,

{m. . preservatives added, and sealed by the laboratory before shipping.
,

J
1

2.1.4 Soil Sampling Procedures

Special care will be exercised to prevent contamination of _ the extracted
,

'

samples during sampling activities. Two primary ways in which such

contamination can occur are:
contamination of a sample through contact with improperly cleaned ;*

equipment; or

o cross-contamination of the sample through insufficient cleaning of

equipment or personnel between sample locations.

To prevent such contamination, all sampling equipment will be thoroughly

cleaned before each use at different sampling locations in accordance with

Section 2.1.3. In addition to the use of properly cleaned equipment, three

further precautions will be followed:- s
-

a clean pair of new, disposable latex (or similar) gloves will be worn*

each time a different sample is obtained; and

sample collection activities will proceed progressively from background-*

(clean) areas to the downgradient (impacted) areas or from areas least

affected by releases to areas progressively more affected by releases.

Personnel handling the environmental samples will be minimized and only*

pre-designated personnel will be involved in sample handling.

The following paragraphs present procedures for the several activities which

comprise soil sample acquisitions. These activities will be performed in the-
i

same order as presented below. Exceptions'to this procedure will be noted in

.the permanent sampling record.

OQ 4
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3.0 SAMPUNG METHODS

~( 3.1 Unconsolidated Soils

3.1.1 Continuous Tube Sampling System

The primary sampling methodology that will be used in unconsolidated soils will

be a continuous tube sampling system. This sampling method typically uses

5.5 foot steel split-barrel sampling tube that is 3.5 inches or 4.0 inches in

diamete . This device is usually referred to as a CME sampler. The continuous

sampler Pas a threaded cutting shoe which mounts on the base of the sample

tube and a threaded retrieval head which mounts onto the top of the sample

tube. A demple retainer can be used in sandy or gravelly soils to improve

recovery. The continuous sampler is mounted within the lead hollow-stem <

auger flight and is adjusted so the cutting head or shoe is even with the auger

cutting bits or extends to as much as 0.5 feet below the bit. The continuous

sampler is mounted on a drilling rod and does not rotate as the auger is rotated

and hydraulically pushed into the subsurface. No drilling fluids are used during

sampling with the continuous tube system. The hollow-stem augers are

%> advanced in 5-foot increments. Once the augers have been advanced over a

5-foot interval, the continuous sampler is removed from the borehole (augers

remain in position) and the sampling barrelis split open to expose the sample.

A properly decontaminated sampler will be used for each sample interval. Once

the sample is exposed it will be measured and described by the on-stte

hydrogeologist. Samples will be retained or submitted for chemical or physical

tests.

Another type of continuous sampler consists of a hollow four or five foot long

tube of carbon steel. Disposable acetate liners are available to use with the

tube. The tube sampler is threaded on both ends but is not split length wise.

The tube has a beveled cutting head on one end. Typically, the tube is pushed

into the soil and then withdrawn. The soil sample is then removed from the

acetate liner.

k) 5
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3.1.2 Shelby Tube Samples
./* ;

( This sampling method will be employed in clay or silt soils where undisterbed i

soil samples are required for physical tests. Shelby tubes can be used witt: ;

auger drilling or air / rotary drilling techniques. The shelby tube sampler (ASTM |,
.

D-1587-83) consists of a 3-inch diameter thin wall (16 gauge) steel tube (24

to 36 inches in length). The bottom of the tube or bit is sharpened so that the

bevel is on the outside of the tube. The inside diameter of the bit is slightly ,

i

less than that of the tube. The basic principle of operation is to hydraulically- |

push the Shelby tube into the undisturbed soilin one_ continuous 2-foot stroke i

without rotation. To increase adhesion, the samples should be manually

rotated to break off the soil at the bottom of the tube after the sample is ;

allowed to sit approximately 1-minute. Subsequently, the shelby tube soil
'

should be carefully removed from the hole to minimize disturbarci e the

sample. The ends of the sample tube will be sealed to preven, loss of. ;

i

moisture. The shelby tube will be stored to minimize jarring or shocks until :

a
analytical and/or physical testing of the sample is conducted.

O. .

;

.-

;

3.1.3 Split-spoon Sampler j
This samoling method will be used in unconsolidated soils if the continuous ;

sampler is not available or is unable to obtain satisfactory soil recovery. The

split-spoon sampler (ASTM D-1586-84) performs satisfactorily in all types of !

soil and must be driven with a 140-pound hammer falling 30 inches until either

18 inches have been penetrated or 100 blows applied. The sampler is threaded

on both ends and spl_it lengthwise. When assembled, the two halves are held ;

together by the shoe at one end and the head at the other end. A space is f
provided for a sampler retainer. The lengths of all-drill rod used should be ;

measured and recorded on the Drill Rod and Auger Length verification form in ' i

i

Appendix F. The drill rod and augers should be measured to insure that the '

exact depth of the soil sample is precisely known. j

O e
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3.1.4 Stainless Steel Hand Trowels or Spoons .!
>

This soil sample collection method enables samples to-be collected from !

shallow trenches or holes. .The method of operation is to use'the trowel or !
;

spoon to scrape soil off the sidewall of.the trench / hole and into either clean ;
:

stainless steel mixing bowls or directly into the sample container. Alternatively, j
the trowel or spoon alone can be utilized to collect very shallow (0-6") soil f;

i

samples. _|

I
,

3.1.5 Hand or Bucket Auger ;
;

This sampling method may be used to actually collect a sample or auger to a -

depth to be sampled further by either a shelby tube or split spoon sampler.' The ;f

auger is hand rotated in a downward twisting motion approximately 6-inches

into the soil. No drilling fluids are used during drilling. The auger is ' |

subsequently pulled out of the borehole and the soil in the bucket is either |
,

emptied directly into a sample container.or a stainless steel mixing bowl for

mixing or compositing with other soils and then transferred into the sample -|
O- jcontainer,

3.2 Consolidated Rock

3.2.1' Double-Tube Corebarrel
>

A double-tube corebarrelis the preferred sampling method in consolidated rock

formations. A hollow diamond or carbide bit which is typically 3.125 inches j
outside diameter and typically 2.2-inches inside diameter cuts at least a 2-inch .|

1

core approximately 5 to 10 feet long. Upon coring 5 or 10 feet, the coreban91 -j

is brought to the surface and split open. The core is subsequently removed and j.

described by the hydrogeologist. All core samples will be labeled, packaged,

and pF~ ' in water-proof core boxes for. temporary storage and reference. :

:!
;

> .

!
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3.3 Drillina Methods

3.3.1. Hollow-Stem Auger
'

This is the preferred method of drilling through unconsolidated soils. No drilling
i

fluids are used during hollow-stem auger drilling. Hollow stem augers that may. f
be used at the site range from 6.875-inches to 8.25-inches outside diameter )
and 3.25-inches to 4.25-inches inside diameter. In this method, the augers are

hydraulically pushed and rotated in 5-foot intervals with sampling occurring by [
}

'
lowering equipment through the center of the augers.

:

:
.

3.3.2 Air Rotary

The use of air-rotary drilling techniques is best suited for use in hard rock j

formations. Air rotary drilling involves the use of circulating air to remove the y

drill cuttings and maintain an open borehole as drilling progresses. The air
,

i

from the compressor on the rig must be filtered to ensure that the oil from the

compressor is not introduced into the soil or groundwater system. Steel or.

PVC surface casing may be advanced to assist in borehole stabilization.

O .

|

3.3.3 Water Rotary ;

Water rotary is the second preferred method of drilling in hard rock formations. |
(

Water rotary involves the introduction of water into the borehole through the !

drill pipe and subsequent circulation back up to the surface to remove drill ' '

!cuttings. No borehole' stabilization additives such as bentonite or revert will be -

used. Water used in this drilling method will be obtained from the local potable .

water source. Steel or PVC surface casing may be advanced to assist in- |

borehole stabilization.
1

3.3.4 Hand or Bucket Auger
. i

This drilling method is used when drilling shallow borings (generally 5 feet or j

less) through unconsolidated soils. Typically,:the hand auger is 4-inches in.-

inside diameter and 4.25 inches outside diameter and the auger bucket is six

8
:
,
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(6) inct.es long. .in this method, the auger is hand rotated into the ground in six

(6)-inch intervals. No drilling fluids are used. The auger is subsequently

removed from the borehole and the soil removed from the bucket. The auger

is cleaned and then re:nserted into the borehole and hand rotated to collect

another six inch interval of soil. A stainless steel hand auger will be used at all
,

times.

'

3.4 Samolina Procedures

The sampling procedures common to undisturbed sampling and disturbed

sampling are described in this section. A summary of the procedures are listed ;.
.,

below:

* Sampler Preparation

Drilling Fluid Composition*

-!* Sample Interval

Sample Identification*

* Extruding Sample from Tubes

* Sample Collection and Management

3.4.1 Sampler Preparation

All samplers must be clean and free of dents and nicks. The sample tubes

should not be lubricated. Any defects in the thin-wall tube or cutting head,

split-spoon sampler, or continuous-tube sampler may constitute reasons for the *

sampling system to be discarded or replaced.
'

!3.4.2 Drilling Fluid Composition

All borings will be advanced using techniques which require no drilling

additives. In situations where wet rotary is the preferred method, only potable

water will be used. A sample of the potable water used in drilling may be
!analyzed for the same chemical parameters as the groundwater or soil samples

analyticallist to insure that no impact occurred from the drilling fluid.

9
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j!3.4.3 Sample interval
. ,. _

'lAll borings will be sampled continuously to the designated target depth unless

specific sample intervals of interest were previously determined. ;

!

1

1

3.4.4 Sample and Drill Hole identification

Each sample shall be identified by drill hole number and by consecutive sample

number. The consecutive sample number should correspond to the sample j
~

numbers recorded on the borehole logs.
,

3.4.5 Extruding Sample from Shelby Tubes ;

The use of hydraulically-activated sample jacks is the preferred method for ;

extruding soil samples from the shelby tubes in the field and laboratory. j
.

Mechanical sample jacks can be used when hydraulic pressure is not available. |

The bottom end of the sample should be trimmed, so that the sample ejection- 3

jack piston fits flat on the sample surface. The sample should be extruded in f

one continuous uniform stroke onto clean aluminum foil. The first inch of the

sample (which contacted the extruder) should be trimmed and discarded. The

site hydrogeologist shall designate one " clean" person to handle oniv the tubes

and samples. This person must wear clean surgical gloves prior to handling ;

each sample.

3.4.6 Sample Collection and Management

Sarnples shall first be prepared by removing (by trimming with a clean stainless:

steel knife) the outer layer of- soil that had contacted the sampling--

;

tube / equipment. This outer layer of soil will be discarded. Samples will then ]
be obtained by cutting the entire length of each core section in half with a

- clean stainless steel knife. Equal parts of each core will be' removed and then: :!

handled in incremental sections as described in the site specific data collection ,

1

plans. j

10
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3.4.7 Soil Packaging and Handling
' Soil samples collected will be double wrapped first in cellophane then in

aluminum foil, labeled, and placed in water-proof core boxes. Selected samples

may be split in order to conduct required various chemical or physical tests. All .,

samples for the chemical and physical tests will be placed in appropriate clean :

laboratory supplied glass containers and properly labeled. All samples requiring

analysis will have a chain-of-custody form completed.

3.4.8 Physical Testing of Soil Samples
'i

,

Selected samples of the various lithological units encountered during test |

drilling may be subject to selected physical testing to identify soil ;

characteristics important to site characterization and assessment. These-

physical tests may include the following methods:

* Particle size distribution (sieve: ASTM D-1140, Hydrometer ASTM D-

2217) |
'

Saturated vertical hydraulic conductivity (ASTM D-2434 or ASTM D-*

O
N/ 479)

Atterberg Limits (ASTM D-4318) i*

* Visual Classification (ASTM D-1587, and ASTM D-1588)

Porosity (Density ASTM D-2216, specific gravity ASTM D-854)*

* Unified Soil Classification (ASTM D-2487)

* Moisture Content (ASTM D-2216)

3.4.9 Soil Sample Description and Logging _[
'

immediately upon retrieval, all recovered samples will be scanned for the-

presence of volatile organic compounds utilizing portable air monitoring |
photoionization instruments such as an organic vapor analyzer (OVA) or an

;

HNU.
;

i

,

O ;,,
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All recovered samples will be described and logged by the site hydrogeologist

at the drill rig. Description will include amount of recovery; interval thickness,

depth of lithology change; color according to the Munsel Color chart; grain size

distribution; macro-features and physical characteristics; and type according to

the Uniform Soil Classification System (ASTM D2488). All descriptions will be

recorded on a soil boring 109. Selected samples of each recovered soilinterval

will be placed in jars; appropriately labeled as to the test boring, sample-

number, and sample depth and stored on-site.

3.4.10 Sample Preservation -

Soil samples requiring laboratory analysis will be placed in ice filled chests prior

to transportation. According to SW-846 recommendations, refrigeration is the ;

only preservation requirement for soil samples according to SW-846 |

recommendations.

3.4.11 Container and Labels

Containers and appropriate container lids (teflon lined) will be provided by the
,

;

analytict I testing laboratory. The containers will be filled and container tids will

be tightly closed. A label will be firmly attached to the container side (not lid).

The following information will be legibly and written with indelible ink on the

label:

* facility name,

* sample identification,

e sampling date,
'

e sampling time,

* sample collector's initials,

e preservatives used,

type of sample, >e

* sample analysis. '

-
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3.4.12 Sample Shipment

Typically, the concentration, volume shipped,2nd type of constituents

potentially present in the soils from the Facility are considered by the U.S.

Department of Transportation (D.O.T.) to be non-hazardous materials. Thus, the

following packaging and labeling requirements for the sample materials are

usually appropriate for shipping the sample to the testing laboratory:

presarve samples with ice and cool to 4*C,*

package sample so that is does not leak, spill, or vaporize from its.e

packaging;

e label package with

0 sample collector's name, address, and telephone number;

o laboratory's name, address, and telephone number;

o description of sample;

o quantity of sample; and

o date of shipment;

e attach chain-of-custody forms inside sample shipment container.

Under certain circumstances, such as elevated concentrations of uranium, the

D.O.T. has an action limit of where a radioactive material is defined as any

material having a specific activity greater than 0.002 microcuries per gram.

Radioactive materials have additional shipping requirements that will be

followed.

3.4.13 Chain-Of-Custody Control
.

After samples have been obtained, chain-of-custody procedures will be [
i

followed to establish a written record concerning sample movement between j
.;

the sampling site and the testing laboratory. Each shipping container will.have j

a . chain-of- custody form completed by the site sampling personnel packing

the samples. The chain-of-custody form for each container will be completed

in triplicate. One copy of this form will be maintained at the site, and the
1

13
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other two copies at the laboratory. One of the laboratory copies will become

[} a part of the permanent record for the sample and will be returned with the

sample analyses.

A copy of a sample chain of custody form is shown in Appendix F.

3.4.14 Sampling Records ,

'

To provide complete documentation of sampling, detailed records will be

maintained. These records will include the information listed below:

sample location (facility name);*

sample identification (sample number)*

e sample location map or detailed sketch ;

date and time of sampling;e

* sampling method;

e sample preservation method

* field observations of

o sample appearance,

o sample odor

* weather conditions; o

sampler's identificatione

* sample analysis; and

* any other information which is significant.

Soil sampling information will be recorded on the appropriate records and forms

[described in Section 7.0.

3.4.15 Analytical Methods |
Soil samples will be analyzed using the appropriate EPA-approved methodology.

i
The EPA methodology will typically be those methods described in SW-846 or

other approved analytical methods.

r
-
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The laboratory performing the analyses will have a QA/QC program which
,

-specifies procedures and references to be used. As a minimum, the piogram

will contain:

1. Laboratory instrument calibration procedures and schedules,

2. Specification of adherence to accepted test methods,

3. Equipment inspection and servicing schedules, .

4. The regular use of standard or spiked sample analyses, }

5. Operator or analyst training procedures and schedules,

6. . A program of continuous review of results, procedures, and compliance

with the QA/QC program, and

7. Documentation of compliance with the program.

3.5 Eouloment Decontamination

All equipment coming into contact with soils or groundwater will be properly

cleaned prior to use. Drilling equipment (i.e. augers, drill rod, sampling -

equipment, etc.) which contacts the borehole will be cleaned using a hot water

pressure washer between boreholes. All sampling equipment will be pressure

washed and then rinsed with deionized water prior to use. All sampling

equipment and the drill rig will be cleaned with the high pressure hot water

washer between borings. All monitoring well casings will be washed with the

pressure washer prior to installation. Clean surgical gloves will be worn by all

personnel handling the monitoring well materials during well completion.

All decontamination will be conducted in an area' designated by SFC. All wash

water will.be collected and managed in accordance with state and federal

regulations. All protective clothing and wastes generated by the drilling or

soil / groundwater sampling programs will_be containerized for proper disposal.

O 15V_
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4.0 MONITORING WELL CONSTRUCTION _i

|~

- 4.1 Shallow Monitorina Wells

All groundwater monitoring wells will be constructed of either 2-inch schedule

40 PVC or stainless steel casing and a factory slotted screen size determined

to be suitable for the formation material. The Oklahoma Water Resources

Board (OWRB) installation requirements of groundwater monitoring wells have
|

been incorporated into the following sections. The OWRB rules are containeo .

in Oklahoma Administrative Code (OAC) 785:35. The installation of each

monitoring well requires the submittal of a multi-purpose report.

!

A bottom sump (approximately 0.75 foot long) will extend below the screened

interval for fines catchment. Unless otherwise specifically approved, the PVC

screen used in all wells will be no greater than 10 feet in length. A properly j

sized clean silica sand pack will be placed around the screen, with a tremie line .!
y

when needed, to serve as a filter medium between the well and screen. The ;

sand pack will extend to approximately 2-feet above the top of the screen. A f
.

,,

2-feet thick layer of sodium bentonite pellets will then be placed on top of the |
.

sand pack. A cement-bentonite grout mix will be placed to a depth of ,

approximately 2-feet from ground surface. The cement-bentonite grout will
,

have a mix ratio of approximately one 94 pound sack of portland cement to a

maximum of six (6) gallons of potable water and a maximum of six percent ;
.

(6%) bentonite by dry weight. The cement-bentonite mix will be pressure [
t

grouted through a trernie line, if necessary (the line will extend to near the top - :

of the bentonite pellets). For above ground completions, a vented cap _will be

placed on top of the PVC or stainless steel well casing. A sloped concrete pad ;

(typically 3 feet diameter x 3.5 inches to 8 inches thick) and a steel locking [_

protector (4 to 8 inches in dian.ater) will be placed over +he well. Below groundi

completions, necessary in high traffic areas, will use an at_-grade waterproof ]
well protector and a water tight well cap. All monitoring wells will be markedL |

with an appropriate identification numbering system. Typical above grade and |
.

16
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below grade monitoring well construction diagrams for monitoring groundwater :

in shallow, unconfined matarials are shown in Appendix F. Typical samples of |

cement, powdered bentonite, sand pack rnaterial, bentonite pellets, potable- :

drilling water (if used), and the cement-bentonite grout mix used in each well

completion may be retained as part of the QA/QC field activities. ,

,

h

4.2 Monitorina Well Construction Methods To Prevent Cross-Communication i

From Shallower Groundwater Zones

Where groundwater occurring in deeper zones (i.e. bedrock)is to be monitored, j

special precautions must be taken to minimize potential cross-communication *

,

from occurring between the targeted well completion depth and the overlying

saturated zones which may be impacted. To minimize the cross-communication i

potential, telescoping monitoring well construction techniques will be utilized. !

This procedure consists of setting surface cas ng (and cementing in place) |
i

through the upper groundwater impacted zeae, thus limiting the potential for

soils and groundwater from the uppdr saturated zone to commingle with soils

:/ and groundwater of the deeper zones during the monitoring well installation .

process. Typical well construction diagrams for various cases are presented in ;

tAppendix F. Typical well construction methods presented in these drawings

will be followed to insure cross-contamination between formations does not |

:

occur.

|
,

4.3 Well Develooment

Following completion of the monitoring well installat ons, all wells will bei

thoroughly developed. The purpose of monitoring _well development is to' j

remove any fluids lost to the formation during drilling (if fluids were used in the 1

drilling process) and insure proper development of the sand pack and formation ' ;

surrounding the screen. To insure proper curing of the cement-bentonite' )

grout seals, no development will occur for at least twenty-four (24) hours-

following well completion. Development will consist of the removal of

O n
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,

sufficient casing volumes ~ until the discharged water is free.from suspended !

sediment and the pH, specific conductivity, and temperature of the

groundwater has stabilized. In addition, any fluids lost during drilling will t - ,

recorded and, at a minimum, this quantity and at least three (3) times the

casing and sand pack volume (assume 30% porosity) will be removed. All
,

development water will be collected and managed in accordance with state and

federal rules. The basic procedure for well development is to remove any

drilling fluids and silt and clay fines from the well screen and surrounding gravel
,

pack by pumping and/or hydraulic surging. Provided that the formation

recharge rate is high enough, groundwater will flow from the formation,

through the gravel pack and screen, and into the well.

Precleaned dedicated bailers or decontaminated electric submersible pumps will

be used to develop the wells. The bailers will be properly decontaminated

(cleaned) prior to use in any well. Care will be taken to prevent the bailer line

(monofilament nylon line) from contacting the ground. Clean surgical gloves *

will be worn by all personnel participating in the well development activities. - i

!

A list of equipment to be used for monitoring wellinstallation and development

is presented on Table 2.
.

Prior to development, the water levels within the well and the well depth will
,

"

be measured and recorded. These measurements will be used to calculate the

fluid volume in the wells and sand pack prior to development. Measurements

on. the discharge volume, water clarity, - pH, temperature 'and specific
iconductivity will be recorded on field forms or in. a field notebook. Water levels

may be taken and recorded before, during, and after well development.

;
,

k
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5.0 AQUlFER CHARACTERIZATION TESTS

I - 5.1 Stua Tests |
Slug tests will be performed on selected newly installed monitoring wells to

estimate the horizontal hydraulic conductivity in the formation monitored at

each well site. The procedure involves lowering a . slug of known volume into
,

the water in the well and allowing the raised water level to recover to the

reinsertion level (falling head test) while measuring the decline. The slug is f
then quickly removed and the recovery of the lowered water levelto static level- ,

is measured (rising head test). The horizontal _ hydraulic conductivity and
.

transmissivity of an aquifer can be estimated with the slug test. Slug tests will

be evaluated in accordance with methods presented by Bouwer and Rice i

(1976) and Lohman (1979).
,

5.2 Pumo Tests .

A pump test provides data from which the principal factor of aquifer

performance and transmissivity can be calculated. The storage coefficient of ? h
!

- the aquifer can also be estimated if observation wells are monitored during a

pump test. A test consists of pumping a well at a certain rate and recording
I

the drawdown in the pumping well and in nearby observation wells. Constant
.

;
rate discharge tests may be conducted at selected well sites if appropriate

;
hydrogeological conditions are determined to be present. Constant rate tests

~ imay be conducted to evaluate the possible interconnection of the deeper water-

bearing horizons with shallower zones. All drawdown and recovery data will ;

be evaluated using standard methods outlined by Jacob (1946) and Theis 1

'!(1935).
.

>

5.3 Data Collection !

To provide accurate data, slug and pump tests are conducted using an 1
-1

automatic data logger and a pressure :ransducer to measure groundwater

levels. Water-level rises or declines are measured using an INSITU Hermit SE- )

19
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i

.1000 B Environmental Data Logger and a 10 or 50 psi downhole pressure' ;

transducer. A log-type measurement frequency is utilized to allow the frequent ;

measurement (0.5 seconds or less) in the first several seconds and less ,

' frequent measurements 'after about 20 seconds. Measurement of pump l
discharge rates will also periodically be made. [

l

. >

5.4 Water Level Measurements ,

Water level measurements will be taken in all wells upon stabilization. The'
:

water level data will be evaluated and presented. as depth-to-water and

potentiometric (groundwater elevation) maps. The potentiometric maps will be j

prepared to determine the hydraulic gradients and groundwater flow direction.

Water level measurements will typically be made with an electric sounder.
.t
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6.0 BOREHOLE AND MONITORING WELL ABANDONMENT
e -' 6.1 Borehole Abandonmg_n11

All borings not completed as nonitoring wells will be plugged and abandoned j

in accordance with OWRB rules. Plugging and abandonment is typically

accomplished by pressure grouting a cement grout mix through a tremie line.

The grout will consist of a mix ratio of one (1) ninety-four (94) pound bag of

portland cement and approximately 6.. gallons of water. All grout will be
,

pumped through a tremie line that extends to the bottom of the boring. The

grout mix will then be circulated to about four-feet from surface. If subsidence
*

of the grout mix is noted, additional grout will be placed in the borehole to bring

the grout level to approximately four (4) feet from ground level. The remaining

four (4) feet is then backfilled with clean compacted soil. The boring location

will then be surveyed for horizontal and vertical coordinates. - All borehole

abandonments are to be recorded on OWRB multi-purpose reports as well as

Facility log books and records.

O 6.2 Monitorina Well Abandonment -

All monitor wells will be plugged and abandoned in accordance with OWRB

regulations in existence at the time of the well abandonment. This typically.

requires removing or drilling out the well casing and placing cement grout from

the bottom of the well to within at least four (4) feet of ground surface. The

remaining four (4) feet is back filled with clean compacted soil. An OWRB

multi-purpose report is to be completed for each well abandonment.
,

6.3 Site Reclamation ,

iAll drilling activities will be conducted in such a manner as to minimize any

disturbance to the ground surface in the drilling area. A minimum number of
'

vehicles will be brought to each drill site. All soil cuttings generated'during

drilling activities will be managed in accordance with' state and federal
iregulations. Steps will be taken to minimize or prevent the discharge of drilling ~

!O 2,
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fluids or developed groundwater on the -ground surface. Any accidental

discharges will be cleaned up. Steps will be taken to minimize tutting of the-

off-road ground surface by vehicles by typically placing 3/4" plywood on the

off-road ground and driving the vehicles on the' plywood during periods of

heavy precipitation and high ground moisture. ;
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7.0 DOCUMENTATION OF FIELD DATA

O Certain records will be maintained in logbooks and on field forms for sampling
V

events and for daily activities. Some or all of the following forms will be used

as appropriate to record the data generated at the site. These forms are:

* Borehole Abandonment Record

* Groundwater Sampling Record

Core Boring Field Report*

Monitor Well Design Form (3 forms)*

* Chain-of-Custody Form

* Boring Record

* Well Completion Record

Monitoring Well Installation Record*

'

* Drillers Log Summary

* Sample Labels
,

Photographic Log and Labelse

* Drill Rod and Auger Length Verification Form

-

* OWRB Multi-Purpose Report
t

Site safety, field measurements, and site activities data will be kept in the field

log book. Examples of all field forms are presented in Appendix F. The field

log book will be a bound book with consecutively numbered pages that will be |

suitable for submission as evidence in legal proceedings. The log book will
'

become part of the permanent file for the site investigation. The log book will
Ibe used and maintained on a daily basis and all entries will be in ink.

r
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8.0 SITE SAFETY PLAN .

._ +

- A Site Safety Plan will be prepared for use during hydrogeological field

investigations. -The Site Safety Plan will assess hazards at the site and will be :
i

prepared so as to present negligible hazards to site personnel and property i

owners. Environmental and radiological monitoring at the site will be performed . j
in accordance with the Site Safe. Plan.

I
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i9.0 DATA EVALUATION AND REPORTING PROCEDURES

Results and conclusions will require the review and assessment of the _ ,

analytical results. Anomalous and unanticipated esults may be obtained from

the program. Review and assessment activities must, therefore, be able to ;
,

identify those anomalous occurrences and initiate the proper response to the
.,

analytical results.' All data review and reporting procedures will be in

accordance with the Data Management Plan. .

.

.

:

1

I

'

O |
:

:

!

|

i

.

f

:

;

f
i

.

;

<

|

|

25

:
___ _ J



_

i

q

l

.

. . . i
Table 1: List of Equipment and Supplies for Soil Sampling q

-

Im--'j. ;|i;

1. Health and safety equipment required by Site Safety Plan

- i|
!2. ' Access keys
3. Logbook.
4. Site map i

>

5. Sample location map ;

6. Chain-of-custody forms :j
7. Cooler with ice and bubble wrap i

*

8. Disposable vinyl or rubber gloves
9. Distilled or deionized water :

10. Alconox detergent j

11. Brushes |

12. Decon trays ;

13. 5 gallon buckets ]
14. Visqueen plastic ;

15. Glass pint jars -:
16. Trashbags' {
17. Ziplock bags ;
18. Paper towels ;

19. Acetone or hexane (for heavy organic impacts) .

20. . Black ink pens
- 21. Roll clear tape .

.

22. Garden sprayers j
23. Tape measure ~j

24. Laboratory sample containers -

25. Stainless steel bowls
26. Stainless steel spoons, trowels, or knifes -|
27. Bucket augers ,!

:28. Split spoons or Shelby tubes
29. Continuous tube samplers ;

30. Portland cement j

31. Bentonite powder j

32. Shovel .,

33. - pH meter j

34. PID organic vapor meter ;

35. 0.1 normal nitric acid- J
36. Potable water (for decon)

.{
i
;

N
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Table '2: List. of Equipment and- Supplies for Monitoring Well Installation and
p Development
V

. 1. Health and safety equipment required by Site Safety Plan
.

.
.

2. . Access keys
3. Logbook-
4. - Site map .

5. . Sample location map
6. Chain-of-custody forms
7. Cooler with ice and bubble wrap
8 .- Disposable vinyl or rubber gloves ?

'

9. Distilled or deionized water
10. Alconox detergent
11. -Brushes
12.- Decon trays
13. 5 gallon buckets
14. Visqueen plastic .

15. Glass pint jars
'

16. Trashbags
17, 'Ziplock bags
18. Paper towels -
19. Acetone or hexane (for heavy organic impacts)

- 20. Black ink pens

p 21. Roll clear tape
;!

\ 22. . Garden sprayers
23. Tape measure ,'

24. pH meter .-,

25. _ Specific conductivity meter
26. Water level meter.
27. Organic interface probe -

28. PID organic vapor meter .

29. 0.1 normal nitric acid '|
30. Potable water (for decon)
31. Teflon, stainless steel, disposable bailers .i
32. Monafilament bailing line

,

33. Electric submersible pump and portable generator .
: 34. Pumplines
35. Appropriate monitoring well components

. screens
- risers .;

caps and ends .;

protective covers i

36. Bentonite pellets ~j

37. Locks {
J38. Well pad materials

39. Slug test equipment -
- ' 40. Pump test equipment-

27
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GROUNDWATER SAMPLING QUALITY ASSURANCE PLAN

O
1.0 PURPOSE

This plan presents the procedures to be followed for groundwater monitoring

well sampling, sample management, and sample custody control.

O

:

i
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2.0 SAMPLING PROCEDURES

Activities which will occur' during groundwater sampling are summarized as ,;

follows:

pre-arrangement of sample analytical requests with analytical testinge

laboratory

assembly and preparation of sampling equipment and supplies*

determine statistically significant number of groundwater samples for*

specific tasks

* groundwater sampling

o determine sample type (i.e. composite or grab), frequency and

number of samples, and proper sampling containers

o inspection of well

o water-level measurements

o well depth measurement

o measurement of any floating product in well

o visual inspection of borehole water ,

o calculation of purge volume

o well bore evacuation
!o sampling
'

* sample preservation and shipment

o sample preparation

o on-site measurement of parameters-

o sample labeling including date, time, location, sampler's initials, ,

analyses, and tracking number

o completion of sample records (field log book)

* completion of chain-of-custody records

* sample shipment

Detailed sampling procedures are presented in the following sections.

2



2.1 Eouloment Assembly and Preoaration

/ \ Prior to the sampling event, all equipment to be used (listed in Table 1) will be
V

assembled, and its operating condition verified, calibrated (if required), and

properly cleaned (if required). In addition, all record-keeping materials will be

prepared.

2.1.1 Equipment Check

This activity includes the verification that all equipment is in proper operating
'

condition. Also, arrangements for repair or replacement of any equipment

whicn is inoperative are made.

2.1.2 Equipment Calibration

Where appropriate, equipment will be calibrated according to the

manufacturer's specifications prior to field use. Equipment for making on-site

measurements are pH, Eh, dissolved oxygen, specific conductance, and

temperature of water.

2.1.3 Equipment Cleaning (Decontamination)

All portions of sampling and test equipment which will contact the interior well

casing will be thoroughly cleaned before use. This includes water-level tapes

or probes, pumps, tubing, bailers, lifting line, test equipment for on-site use,

and other equipment or portions thereof which are to be immersed. The

procedure for initial equipment cleaning is as follows:

clean with tap water and phosphate-free laboratory grade detergent, i*

brush if necessary;

* rinse thoroughly with tap water;
'

* rinse with 0.1 normal nitric acid solution;

rinse thoroughly with distilled water;*

equipment cleaned prior to field use will be recleaned after transfer to*

the sampling site unless carefully wrapped for transport.

O s
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Non-dedicated equipment (such as water level or interface probes) which

contacts the interior well casing before evacuation of the casing water should

be rinsed thoroughly with distilled water (or hexane rinse if organics are noted)

between wells. Dedicated bailers should be rinsed thoroughly with distilled

water between sampiing events. All other equipment which contacts the inte-

rior well casing during or after evacuation of the well casing water should be
L

cleaned between well sampling use in accordance with the above detailed

procedures.

Any necessary deviation from these procedures will be documented in the

permanent record of the sampling episode.

Laboratory-supplied sample containers will be cleaned and sealed by the

laboratory before shipping.

2.2 Groundwater Samolina Procedures
O
As Special care will be exercised to prevent contamination of the groundwater and

'

extracted samples during the sampling activities. The two primary ways in

which such contamination can occur are:

* contamination of a sample through contact with improperly cleaned

equipment; or

cross-contamination of the groundwater through insufficient cleaning ofo

equipment between wells. This could occur if non-dedicated sampling

equipment is used.
,

To prevent such contamination, all sampling equipment will = be thoroughly

cleaned before each use at different sampling locations.in accordance with

Section 2.1.3. In addition to the use of properly cleaned equipment, three

further precautions will be followed:

O 4
%

i
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* a clean pair of new, disposable latex (or similar) gloves will be worn

: each time a different well is sampled; and

sample collection activities will proceed progressively from background*

area to the downgradient area or from wells which are least affected by

contaminants progressively to wells most affected by contaminants.
!

P

The following paragraphs present procedures for the several activities which

comprise groundwater sample acquisitions. These activities will be performed

in the same order as presented below. Exceptions to this procedure will be

noted in the permanent sampling record.

2.2.1 Groundwater Level and Well Depth Measurement

Prior to the water-level and well depth measurements, each well will be

inspected thoroughly for signs of damage. Any damage to or repairs needed ;

on the well must be noted on the attached Groundwater Sampling Record form,

Appendix P or in the field log book.

O
Using a pre-cleaned water level meter, the groundwater surface will be

measured frcm the casing datum to the nearest 1/8 inch (0.01 foot). The
!

datum, usually the top of the inner well casing, will be described in monitor

well records. A permanent mark or scribe will be visible on inspection of the
!inner casing. The depth to the bottom of the well must also be measured

continually and referenced to the same datum as the water-level measurement.

These measurements will be recorded in the Groundwater Sampling Record

form or the field log book. The date and time of the water-level measurements

must also be recorded.
,

1
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2.2.1.1 Immiscible Phase and Dense Phase Organic Measurement- '

If an' immiscible floating layer or a heavier-than-water organic phase is thought |

*O .

to be present on the groundwater surface or near the base of the groundwater- |

in the well, its thickness must be measured and recorded. The presence of an
i

immiscible layer precludes the exclusive use of electric (conductivity) sounders ;

to establish an accurate static water level measurement. Electric sounders will j
not work properly in immiscible liquids. ~

.

!
,

The measurement of an immiscible layer and tne static groundwater directly -|
:

below it requires specialized measuring equipment and/or methodology. One
~

-

!method used to measure the immiscible phase thickness is to use a clean ;

interface probe which distinguishes between organic liquids and water. When

taking measurements in wells where organic immiscible liquids are present, it ]
is important to record: 1) the depth to the top of the immiscible liquid from j

the reference datum; 2) the thickness of the immiscible layer; and 3) the

depth to the top of the groundwater beneath the immiscible layer. Another j
method of measuring an immiscible layer is through the use of a transparent or ;

semi-transparent sampling device such as a bailer. The bailer is carefully
|

lowered into the well to minimize agitation of the immiscible / water interface. |

The bailer is then raised to the surface and the thickness of the immiscible layei j-

is measured and recorded. If a clean interface probed is used then the probe |
. i.

should be dropped to the bottom of the well to determine the thickness of -!
:

dense phase organics. Similarly, if a bottom discharge bailer is used it should

be dropped to the t ottom of the well to determine the thickness of dense phase ;

organics. !

.:
!

3

2.2.2 Visual inspection of Well Water |
Prior to well evacuation, but after water level and well depth measurements,

a small quantity of water will be removed with a bailer in a manner which will - j
:

not totally immerse the bailer. The recovered sample is representative of the |
.

O !,
"

:
|
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top of the water column in the well casing. This technique can determine the. .|
presence immiscible contaminants accumulate at the top of the water column. +

jThe water will be inspected for the presence of a floating film or other
indications of- contamination. Also, a sample of the groundwater will be j

removed from the bottom of the well (sump) and inspected for dense phase or j

heavier-than-water organics. Any distinct . sample color or-odors will be noted. |

The thickness of any floating immiscible'or dense phase products will' be ~i
:

measured and recorded on the Groundwater Sampling Record form. All: !

-i
observations regarding odor or visual evidence of contamination will be .re- j

corded on the Groundwater Sampling Record form, (Appendix F) or in the field |
i

log book. :
.j

.|
2.2.3 Immiscible Phase Sampling

if an immiscible floating layer is present on the groundwater surface in the weil [
J
'

it should be sampled orior to well evacuation.

Also, if it is determined that a heavier;than-water or dense phase organics are :|
suspected to be present, then the bottom discharge bailer will be lowered to !

the bottom of the well and a sample will be collected for analyses prior to well
,

excavation.
,

The dedicated bailer must be cleaned if immiscible or heavier-than-water |
organics are detected prior to additional sampling of the well. :

' !
;+

|
2.2.4 Well Casing Evacuation ;

IThe water standing in a well prior to sampling may not be representative of in-

situ groundwater quality. Therefore, the standing water in the well and sand -

filter pack must be removed so that formation water can replace the stagnant ;

water. Using the depth-to-water,'well depth, and filter pack interval (assume '|
a porosity of 30%) calculate the volume of groundwater to remove from each 'i

f

O l'

;

;
;

!
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I
well. Three casing volumes (including filter pack porewater) must be removed .,

1

before sampling. The following equations should be used to calculate the

volume of groundwater to be removed prior to sampling
L

(1 ) v, = 77 r,2 h, x 7.48 x 3 .

v, = Three (3) volumes of water in casing storage, gallons ;

r, = radius of casing, feet .;

h, = length of water column in casing, feet' :

7.48 = conversion factor _ from cubic feet to gallons
'
1

3 = casing volumes, and ;
.

!
r

(2) v, = (rr r,2 h, - 77 r,2 h,,) x 7.48 x 3 x 0.30

where: v, = Three (3) volumes of water in sand pack interval, gallons ,

r, = radius of drilled borehole, feet
r

h, = length of sand pack interval, feet !

r, = radius of casing, feet

h , = length of casing / screen in sand pack interval, feet ,

o
i

0.30 = estimated porosity of sand pack ;

i

Adding the 3 casing groundwater volumes to the 3 sand porewater volumes-
!

equals the amount of water that must be purged from the well prior to |
r

sampling. During purging, pH, conductivity, and temperature measurements ;

will be taken and recorded to insure that the water quality in the'well has

stabilized. If these. measurements indicate water quality has not stabilized, then

additional casing / sand pack porewater volumes will be removed until stable !

readings are obtained. All purged groundwater will be containerized in steel 55-

gallon drums and managed in accordance with state and federal regulations. i

r

if a well is. incapable of yielding 3 casing volumes, then the well will be ;

'

evacuated to dryness and allowed to recover to near static levels prior to
;

sampling. The purged ' water will be tested for pH, temperature, and |

i

O
~

:
j,

!
P
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;

conductivity and compared to the groundwater sample to insure that the~ water j
~

:
.-

quality in the well had stabilized, if the pH, temperature, or conductivity have |
~ not stabilized then additional purging of the well will be required.

,

i

The wells can be purced using clean stainless steel or teflon bottom discharge ;

bailers. A' clean monofilament nylon line will be used to lower the bailer into i

the well. Special care will be taken to insure that the bailer or bailer line does |
'not contact the ground. Alternatively, a properly cleaned non-aerating pump-

system can be used for purging such as a bladder and/or peristaltic pump. !

Another method which may be used is a Brainard-Kilman hand pump system.
.

!
During groundwater collection, no equipment or lifting lines will be allowed to' !

i

contact the ground. If equipment or lifting lines contacts the ground, they will j

be replaced or recleaned prior to use.

!

2.2.5 Sample Extraction j
A bailer constructed of stainless steel'or teflon will be used to extract water j

lsamples from the well. It is much preferable that bailers be dedicated to

specific wells. A bailer must be recleaned in accordance with Section 2.1.3 if |
it was previously used to collect an -immiscible phase sample or used to sample

more than one (1) well. A new, clean monofilament nylon line should be used ;

during each sampling event. Care must' be taken to prevent either the bailer [
t

or lifting line from contacting the ground surface and becoming potentially i

contaminated during sampling. Care will be taken during insertion of sampling i

equipment to prevent undue disturbance 'of water in the well. The bailer will ;

be lowered into the water gently to prevent splashing and extracted gently to !

;

prevent creation of excessive turbulence in the well. The sample will be poured' _j
directly into appropriate containers. While pouring water from a bailer, the ' ]
water will be carefully poured down the inside of the sample bottle to prevent !

significant aeration of the sample. j
|

O o i
!
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if a significant immiscible layer remains in the well following purging, then care |

T must be taken to avoid sample bias by sampling directly from the top of the
- Q}

,

.l
' water column. A sample of the immiscible layer should have previously been

taken. 1
i

!
.

Excess water collected during sampling will be placed in a container for proper |
[

disposal as described in Section 2.2.4. 3

!
:

2.2.6 On-Site Parameter Measurement

Certain chemical and physical parameters in watec can change significantly j
|

within a short time of sample acquisition. These parameters cannot be i

!

accurately measured in a laboratory located more than a few hours from the i

Site, and therefore will be measured on-site with portable equipment. Examples

of these parameters are: [
i

e pH; !
i

e specific conductance; :

* temperature;
-

* Eh;and 4

!*

* Dissolved oxygen
,

Measurement of these parameters will be obtained from unfiltered, '

unpreserved, " fresh" water collected by the same technique as- the samples l

taken for laboratory analyses. The measurements will be made in a clean glass

container separate from those intended for laboratory analysis The measured
'

sample will be disposed of as described in Section 2.2.4. The measured

values will be recorded in the field log book.

|

2.3 Samole Preservation ,

;

Water samples will be properly prepared for transportation to the laboratory |

under refrigeration and chemical preservation, if necessary. The laboratory- . j
1

!

O i
w

u,

;
;

;
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;

providing . sample containers will have added any necessary chemical

O preservatives to the sealed containers provided. While in the field, all collected
b samples must be placed in ice filled' chests. Table 1 is a list showing ;

appropriate sample containers, preservatives, and holding / extraction tirnes for |

several inorganic and organic parameters. The preservatives, sample {
containers, and holding times listed 'in Table 1 will be followed during

groundwater sample collection.
_.|
:

i

2,4 Container and L_qb_qls ;

Containers and appropriate container lids (teflon lined) will be provided by the I
!

analytical testing laboratory. The containers will be filled and container lids will
i

be tightly closed. All sample container lids will be sealed with tamper proof
)

tape and a label will be firmly attached to the container side (not lid). The

following information will be legibly and indelibly written on the label: ;
i

* facility name, .t

sample identification, I*

* sampling date,

* sampling time,
i

* sample collector's initials,
,

* preservatives used,

* type of sample, and

* analysis to be performed.

2.5 Samole Shioment

Typically, the concentration, volume shipped, and type of compounds present

in the groundwater from the Facility are considered by the U.S. Department of

Transportation (D.O.T.) to be non-hazardous. Thus, the following packaging - |

and labeling requirements for the sample materials are usually appropriate for

shipping the sample to the testing laboratory: ;

preserve samples with ice and cool to 4"C,*

11
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package sample so that is does not leak, spill, or vaporize _ from~ its*-

O packaging; ,

O ;

* label package with ;

o sample collector's name, address, and telephone number; . ;

o laboratory's name, address, and telephone number, ;

!o description of sample;

o quantity of sample; and

o date of shipment;

attach chain-of-custody forms inside samp!e shipment container.*

t

Under certain circumstances, such as elevated concentrations of uranium, the :

D.O.T. has an action limit of where a radioactive material is defined as any
,

material having a specific activity greater than 0.002 microcuries per gram. t

t

Radioactive materials have additional shipping requirements that will be
,

r

followed. ;

2.6 Chain-of-Custodv Control

After samples have been obtained, cha;n-of-custody procedures will be

followed to establish a written record concerning sample movement between

the sampling site and the testing laboratory. Each shipping container will have ;

a chain-of- custody form completed by the site sampling personnel packing ;

the samples. The chain-of-custody form for each container will be completed
.

in triplicate. One copy of this form will be maintained at the site, and the

other two copies will be shipped with the samples to the laboratory. One of j

the laboratory copies will become a part of the permanent record for the

sample and will be returned with the sample analyses. ,

:
,

A copy of a sample chain of custody form is shown in Appendix A. i

,

.

:
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2.7 Samotina Records
e~s '

Q3 To provide complete documentation of sampling, detailed records will be

maintained. These records will include the information listed below:

* sample location (facility name); ,

sample identification (well number and/or sample number);*

sample location map or detailed sketch;*

i* date and time of sampling;

sampling analysis and method;e

* field observations of

o sample appearance, |
-:

O sample odor
.

* weather conditions;

'

* sampler's identification; and

any other information which is significant.*

Groundwater sampling information will be recorded on the Sanipling Record as

O shown in Appendix ^F or in the field log book.

,

'

l

:
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' 3.0 ANALYTICAL METHODS i

Groundwater samples will be analyzed using the appropriate, EPA-approved (
methodology in accordance with methods outlined in SW-846, " Test Methods

ifor Evaluating Solid Waste", published by the EPA in November,1986, or a

similar EPA apprcved method.
-i

Water samples collected from monitoring wells also include one split or j
replicate sample for each 10 wells sampled or 1 replicate per day. The decision

of which sample to split will be made by sampling personnel. The split or

replicate sample will be given a designation which will not be conft vith

other samples to be tested.
t
.

A trip blank sample of reagent grade water will be shipped from the laboratory

to the Site and will be returned to the laboratory for analysis. The blank will
'

not be opened in the field. The trip blank will be used when volatile organic

[analyses are conducted.

O
One equipment blank sample of regent grade water will be prepared in the field

for the first sampling event and if nondedicated bailers are used, one equipment |

blank sample will be prepared for each sampling day. Equipment blank samples

will be obtained by pouring a blank reagent-grade water sample (provided by [

the laboratory) into a cleaned, sampling bailer and then filling a sample (
container in the sample manner that would be used for a groundwater sample.

.

This is done in the field at the time of sample collection.

i

The laboratory performing the analyses will have a OA/QC program which .

specifies procedures and references to be used. As a minimum, the program -

will contain:

1. Laboratory instrument calibration procedures and schedules.
.

2. Specification of adherence to accepted test methods.

14
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1,

' !
..- - 3. Equipment inspection and servicing schedules. - |

A i 4. The regular use of standard or spiked sample analyses. .f
-

- a

e 5. Operator or analyst training procedures and schedules. !

6. A program of continuous review of results, procedures, and compliance {

with the QA/QC program. ;
;

. 7. Documentation of compliance with the program. .;

i
,
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4.0 ~ DATA EVALUATION AND REPORTING PROCEDURES
y '

1 Results and conclusions will require the review and assessment of the

groundwater monitoring results. Anomalous and unanticipated results may be

obtained from the program. Review and assessment activities must, therefore, i

be able to identify those anomalous occurrences and initiate the proper-

response to the monitoring results. All data review and reporting will be in

accordance with the Data Management Plan.

;

;

,

O .

.

3

D
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;

Table 1: List of. Equipment and Supplies. for Groundwater' Sampling LJality. .;cy
Assurance Plan..

.

1. Health and safety equipment required by Site Safety-Plan :
2,2. Access keys
,

3. Logbook
4. Site map -j

5. Sample location map .

6. Chain-of-custody forms
7. Cooler with ice and bubble wrap !

8. Disposable vinyl or_ rubber gloves
9. Distilled or deionized water
10. Alconox detergent j

11. Brushes
12. Decon trays
13. 5 gallon buckets 1

.14. Visqueen plastic
15. Glass pint jars ;;
16. Trashbags
17. 'Ziplock bags ,

.18. Paper towels
19. Acetone or hexano (for heavy organic impacts)

.
20. Black ink pens |

- 21. Roll clear tape . }
- 22. Garden sprayers ,

-

23. Tape measure
24. pH meter ,

25. Specific conductivity meter
26. Water level meter

'

27. Organic interface probe
28. PID organic vapor meter
29. 0.1 normal nitric acid
30. - Potable water (for decon) |

J31. Teflon, stainless steel, or disposable bailers
32. Monafilament bailing line ;

33. Eh meter ;

34. Pumplines
35. Dissolved oxygen meter

.

O ,

.t
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. TABLE 2 i ANALYTICAL METHODS, CONTAlHERS AND SAMPL E PRESERVATION FOR TAR GET PAR AMETERS, RCRA FACILITY INVESTIGATION.-
'

,

i

| ' - SEQUOY AH FUELS CORPORATION GORE. OKLAHOMA
?

;.

t

RECOMMENDED M AX. HOLD TIME MINIMUM VOLUME REOULREDL _

'

-

EP A METHOD * CO NTAINER ** PRESERVATIVE DAYS + FOR AN ALYSES ]
---------------, ------ --------- - -- ------- .----

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

P AR AM ETERS WATER S oft / SED WATER SOIL / SED WATER Soil / SED WATER SOIL / SED WAT ER . SOfL/ SED -
?

~?
I.\

TOTAL METALS I

ARSENIC 6010 6010 P G.TL NITRIC ACID, pH < 2, 4'C 4'C RJ 180 100 ML. 10 G ' .[
-- --------

BARIUM 6010 6010 P G TL NtTRIC ACID, pH <2,4 C 4'C 180 180 100 ML 10 G ;j
BERYLLIUM 6010 6010 P G,TL . NITRIC ACID, pH <2,4'C 4'C 180 180 100 ML '' 10 G !

'|C ADMfUM 6010 6010 P G,TL NITRIC ACID, pH <2. 4'C 4*C 180 180 100 ML 10 G -

COPPER 6010 6010 P G.TL NITRIC ACID, pH <2. 4'C - 4"C 180 180 100 ML 10 G 'j
LEAD 6010 6010 P .G,TL NITRIC ACID, pH <2. 4'C 4'C 180 180 100 ML to G 1

NICKEL 6010 6010 P G,TL NITRIC ACfD. pH <2,4'C 4'C 180 .180 100 ML 10 G . |[
SELENIUM 6010- 6010 P G,TL N1TRIC ACID, pH <2. 4'C 4'C 180 180 100 ML to G {

SILVER 6010 6010 P G. TL - NITRIC ACID. pH <2. 4'C 4'C 180 180 100 ML 10 G ;

VANADIUM 6010 6010 P G TL NITRIC ACID. pH < 2, 4'C 4'C 180 180 100 ML to G q
ZINC 6010 6010 P G.TL N1TRIC ACID. pH < 2, 4*C 4*C 180 180 100 ML : 10 G : e

.I

VOLATILE g
OR G ANICS

>

1,1,1 -TRIC HLOR OET H ANE 8240 8240 G,TL G TL HCL, pH <2, 4'C 4"C 14 14 3 x 40 ML 50 G |
- ------

+

TRICHLOROFLOOR OMET H ANI 8240 8240 G.TL G,TL HCL, pH <2,4'C 4'C . 14 14 3 x 40 ML 50 G

BENZENE 8240 8240 G.TL G.TL HCL. p H < 2, 4 C 4'C 14 14 3 x 40 ML 50 G I

TOLUENE 8240 8240 G.TL G,TL HCL. pH <2, 4T 4'C 14 14 3 x 40 ML . 50 G .|

' }|ETHYLBENZENE 8240 8240 G.TL G,TL HCL, pH < 2,4 t 4'C 14 14 3 x 40 ML 50 G ' 1

XYLENES 8240 8240 G.TL G,TL HCL, p H < 2, 4=C 4*C 14 14 3 x 40 ML 50 G -

,

SEMI-VOLATILE
OR G ANICS J' ;
------.,---.--

PHENANTHRENE. 8270 8270' AG, TL G,TL 4'C 4'C 7 14 1000 ML 50 G .,

NAPHTHALENE 8270 8270 AG. TL G TL ' 4'C 4 'C ' 7 .14 1000 ML 50 G . I
;
.

js

- NOTES:'
1. TEST METHODS FOR EVALUATING SOUD WASTE, #SW846,TH:RD EDITION, NOVEMBER 19861 {{.

. _
.

.

2. " G - GLASS, P, - POLYETHYLENE.TL - TEFLON LINED LID, AG - AMBER GLASS,
3_ + HOLDING TIME STARTS ON DAY SAMPLE OBTAINED.

-4J SED : SEDtMENT, ALSO APPLIES TO SLUDGE. }g

I

[:
M5 LOTUS \ TABLE 1.WK1 :

i

i
3!
j

.

;
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APPENDIX F
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CHAIN OF CUSTODY /SP L ANALYSIS REQUEST S F C-40(v 4
!I

'

PEOUESTING DEPARTMENT DATE NEEDED. CHAIN OF CUSTODY TRANSFERS
SAMPLED BY. (PRINT NAME)COPIES TO:

RFI INQt MtiFD RY (9GNFD1 I RFCFIVED BY (SIGNED) DATE TIME

STAMP SAMPLE TYPE HERE RELINQUISHED BY:(StGNED) RECElVED BY:(SIGNED) DATE TIME

RELINQUIS11ED BY.(SIGNED) RECEIVED BY:(SIGNED) D AT E TIME

_=,. . , - - - . . . . . . . . - . - - - - - . ...
=- . - - =

-

SAMPLE SAMPLE MEDIA' | | GROUND WATER ] SOIL | | SEDIMENT

I DATE TIME NUMBER OF
SAMPLE l.D. SAMPLES j | OTHER~ { | SURFACE WATER | | EFFLUENT {~] VEGETATION

OR DESCRIPTION AND METHOD
ANALYSIS REQUESTED

Comp. Grab

_ _____

k.'

- - - - _ . . --

PERSON NOTIFIED: DATE: TIME:
COMMENTS:

METHOD USED:

| | HAND TO HAND (INITIAL) | | PHONE | |M All | | FAX

Sample Disposition: Discard Return Retain Date Reported Lab Approval Lab Report Number

Note: Sample Bottles Must Be Flagged if for Return or Retain.
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BORING RECORD- ' >

. PENET R ATION SAMPLE REMARKS+
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BO RI N G RECORD
.

Wu so!L cAS SAMPLE' REMARKS'
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MONITORINE YELL INSTALLAUCN RECORD
,

WELL SPECIFICATIONS |
_0BSERVATIONS_

tums ve. O u. | f( g
'

L

sens Protuttee Pfpe _. gg,,p g ,, ,fy,n9, 9,, Q y, O

,
-- .e, us t e, to O us O :

f
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Y ;b c#
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| {a
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,
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f
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tth.c O

7. Instelled Protectse Ptpa e/Loce: Yes O a. O : |
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-E I. '/ ' W1ect eertenur e
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u
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g ,,

rm m
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DEPTH
I5AssM N- c= =*

DESCRIPTION v5C WELL ' COMPLETION . DETAll i
GEOL DEPTH , Feet) :,
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_ ;

R STANDARD Pt h CTRATot TEST L LAsonATtRY TEST t.DCATKM ,

g umoistumeto sa=*LE 4 er wrTaoutTE R . rTons/rt.: 3
'

JOB NUMBER
- - - -

v WATER TABLE (24 MURS) '
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Lockable Cove r i

,|Weep Hole
_

' i
_

N Concrete Pod and-Cop
i Surface Seal

Riser vent
round Surface"

Steel Protective Cosing
' h
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-s,- !.)f.,::pit @w/AsitV,.hty;
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* te*Ce e:... : .
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Threaded
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Coupl.ing (Typ.)
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l . ,

I./

\ ' \
Borehole Well i,
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Cement / Sodium '_ /
,

Sentonite Grout
-

;
-

: .,o m t

.

.
- N, .;
-

t

: .i-

'
. s

2' Min. Sodium M '

E ~' 't 2' M a x- s

Bentonite Seci ':.. en g;3f.J , ;,r;t --- - a.n s:r;-
,

Chemicctly f.i.E- - ..: ,, ..
c ..

4.i.
> 4

inert Send Filter p:/J' .~;. ..
e .1

..~5 _ .c:: o . . ,, ::.s : ..

3 .:."G;: >
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, . .r.1 ~i
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ROBERTS!SCHORNICK ,

6 ASSOCIATES. INC, i

IJvmmunmr.m Cm wun
-..m.,. . MONITORING WELL DESIGN :
- _ - . ~.
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asa sonw ofer
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DRILL ROD AND AUGER LENGTH VERIFICATION
(: ,

.

DRILL RIG #

Roc Auger Rod Auger F.lt. Bit '
'

tOmber Namcer Length f t. Length, ft. Len::th, f t. Comments

;
i

i

f

}'

f ,

b

.

)

h

'
,

>

!

t

1

i

i
i

Approved by Engineer

Forr. RSA1.3 -

'!
i
1

-- - - - _ _ _ _ _ _ _ _
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& A $ S O C l A T E 5. INC.
we r w m. s aw - m m 7sm

CROUNDWATER SAMPLING RECDCD

-r\
CLIENT SAMPLING LOCATION-{J'
PROJECT No. SAMPLING CATES

REASON FOR SAMPLING: Regular Sanpling; Special Samling

'

DATE A C TIME OF SAMPLING: , 19 _ a.m./p.m.

SAMPLE COLLECTED BY: cf ,

WEATHER:

DATUM FCp WATER DEPTH ME ASUREPENT (Describe):

MONITOR WELL CONDITION:

Locked: Unlocked
Well k'.rter (IS - IS NOT) Apparent

'

Steel Casirs Condition is:
Inrer PVC Casing Cordition is:
Water Depth Peasurement Catm (15 - IS NOT) Apparent
Tctal Depth of Well: Actual ( f .t . ) : Installed (ft.)

_ Ceficiencies Corrected by Samle Collector

( _ Fepairs Required (Descrite):

CwECr cif is CTPl.FTED .

1 FIELO EO'JIPMENT CLEANING BEFCAE USE:

Items Clearvxt are Method;

i

j

2 WATER DEPTH FT. EELOV CATUM
'

Measured with:
|

)3 WATER CONDITION EEFORE WELL EVACUATION (Descrite):

Appearance:

Cdor: ;

Other Comments:

4 _ WELL EVA0JATION: |
Voltre of Water in Well Bore: j

Evacuation Method: If bailer, give size: |

Voltre Removed: Full Gallers $6ttons
00servatiors During Evacuation:

Water Clarity (Clear slightly cloudy very cloudy)

J Water levet (rose - fell no change)

|' Water odors:
Cther cocrents:

FACE 1
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| 4..-w+++e.

. . . , . .!NC.&' A 5 S O C I A T E S ', i

ses cw-w tm. . w= a n== ou.% non

- [
Job WLster

SAMPLIC RECORD (cont'd) - Mmitor Welt [i(rmber)
- 'l,

|
5 SAMPLE EXTRACTION METHOD: '

_ Baller trede of:
PLinp, type: __

_ Other, descriW: ,

Sanple obtained is: CRAB; COMPOSITE SAMPLE
;

6 OW SITE MEASUREMENTS
# Hessured with:Tere:

,

Measured with:pH

Corextivity: Measured with: ,

t

Color: Odor:
,

Cther: '
.

!

SA, PLE CONT AINERS (unterial, ruber, size): ,

7_ *
!

*

E - ON SITE SAMPLE FILTRATION:
_ None

,

_ on-site (describe below)
Containers:Nethod
Cmtainers:Pethod

'

9_ C+ SITE SAMPLE FitESERVATION:

_ None; _ Added ty laboratory to containers.
,

1

_ Aoded in field (descrite below)
Cmtainers:Pethod
Containers:Methc4

.
Cortainers; _Petnoc

,

'

10 _ C%TAINER HACLING:
_ Container Sides Labeled ard Ledels Taped !

Cmtainer Lids Teped f

- Containers Pla:ed in Ice Chest i

,

- 1

1

1

11 _ CTHER C7TNTS:

:!
I
r

I

k
Date:

12 - SAMPLER'S S10NA!uRE I
t

|

s
i

.|

FACE 2 !

1
I

'

r

:
1

i

|

|
i

i

. . - - . . - , . - - .g
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- SOIL INDEX PROPERTY TESTS <

Chesh L!as Fee Dacnyst** *f .4n; d And Fanty4rgeek 5 h

1. Typ<af# ear .

Cayey sai s. dy C'ay5*ad' 53s 53t ,

2y Car Cay Cry. .c sas ort"'c O*7
2. M.simwa rarwls Sir, Nose pearrmage of be.ldm and cotib6e.

Approa mate pe retas gneet saad sad Anas .e (egn ean Caer thaa ) la (76 esm)3. J.:, pi,enAmene.
4. pre JasearsA None Very Low Lew M ediven g;p , y ,y Higs

3. Oc. aer Home Slo- KapW

g. ft.nne Thre 4 Went aed Soft Medi.m Sult Very sdfr

31st tGe-) Medivm H;ggh7. /1senaer of A.es Neae .

Ues M umaatt notapoa. if posa.bia. No+s procaca of sincJag e, $a.6.g. >1. C.Isr
9. Over Neae Esrsay Orguic

64ay be mettested ucrps for dark <ntorud soils.

10. u ..n Caaee=e Dry Mo;as Was Satarsted

II. C.ms.sesary Sett Firm (M edium) Sdfr very SwT Hard

32. 54n.n.,e Sara uf.ed Lammsted (Varved) Finaurid.

SkkensWed tsocky Lassed Homogensous (Noastr3uncy

11 C,.wasesana Wak Stree g
Nou rocdos vnb dilets hydros.Alonc acid u eens. .wat er siveg.

14. bcel er Caulerc #sma
Esnmais if dedred.See Casa.ncation Chart. Us 1. A TM Mchexi D ta47

"

13. Ceo a Jrmeet .

.

Ock Lin F., D crsyr .t C tw4n-ed 5. a
-

g. Tfpral N.- r E. iders Cabetes Cri cf Saad

Add desenpu.e adpsu.es for m6mer coasda cata.
Well g radas Fporty graded (Vaefermly graded ce Cat-grsdel)

,

1. Cron'ee.oeDacnte swee of perdcle shes or prWomment size or sars as cnaru, snedken, or 6ae samd er gravst
Nors peferst boulders and cobbacs

1 Vassm.m /severts SitsAgyrotimus perczna gravd sared Lad T.acs is fracdos fact thaa 3 in G6 mmL Itd.cate
( Sks Distriheams

piandczy of T.acs (S.= 7JK
i cm. 5Aar, As sviar 3.laagstar 5=bewunded ' Re a d

a. Aliaamiegy Kod type for grseet pr=dominent minerais in ust
No(s cepecsaUy prewace of mica l'.thes. shaly parucies and orgas.c matessaL

1. Color Une M wasef! sota6am. if posaihne
'

g. Cd., No.s Eanty O rgin s:

May tw eevected ucem for dart sotared seas.
t. Metas = comicts Dry Main Wei $ ate rstad

I:L Nas mt Densup 1.ao.e Derix g

\ it. 5srwswe Strauracd Lenas NeocrsuCad>

C. Ceme sanon Wea s Sheng
Now rescues with HQ as sene. -at er aroeg.

11. Lacalor Craiove Nee.e
E.sdmase if desired. Sar CasmGeidae Chart. Us. t. ASTM Mc. hod D 24th14. Cmi.e Sp=Aal

|1,.nneso .( Da.4rei d 54 Tactl Tre Ms..aJ Tews

Dilatancy To.ghness ef Plashc::y*

T y pics! N a me Dry Streng-3 g , , , 7.,,,,g g ,

Sandysah mees- -cry to- rapW pest _ oft none .eUd.t

rs esed
,es 4 -. oft eene-.U pt

SDL we ry to. io*

no-~eieciu m n p.d~.io* rnedium miff s6 g *it-as u ra
Cla y ey nts verds.es sa!T s. Lost- nedium

|slo---eens
Sandy cts, to - Ass
Saircisy meafi m Ass slo- aena spedium wali sLght.-.neeci mi

otry suff IJgjt
aans

C.s v high- ery high ==a k ft sight
io--as.co sJe-

Orynn.c uti snam6:n sufi meaiorn. Mga
medium --ery 'dsh a***

Ori e a.c cla e

* Ds asim new may tus set.asewaca for sligt is the descnynes of pasurasy,
p

1

'|

'

Ju,.dr.c.- .t C . sue.cy .( m c,.6 4 5.;a r M . i Ten,
_

1
*

Shs.as 5&rcegth, t.ana/ft'. " - -
idesi.Lest.oo reoccours ag
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- i

|wa ths. c;3
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ROBERTS /SCHORNICK_
k ASSOCIATES. INC.
860 Coppedield Drin. Suite A Norman, Oklahoma 73072

,

//Mn\\*] DRILLER'S LOG SUMMARY

Ecre Hole Nurler: Rig Number:

Date Bore Hole Started: Ground Elevation:

Weather:Tine Bore Hole Started:
Date Bore Hole Cc=pleted:

Time Bore Hole Completed:
,

Driller's Name:

Helper's Name

Technician's Na e:

Auger Drilling: Fror feet to feet, and

Retary-Air / Wash Drilling: Fron feet to feet, and

# Cc=pleted Ecre Ecle Depth:
i
'%_

Botton Sample Depth: Fror to feet

Groundwater First Noted: fee @ hours (date: )

Depth to groundwater hours / minutes after bore hole

completion: (date: )

Nurler and Type of Samples Collected: (Please List)

Nurier Tvoe of Sarole

LCCATION/ PROJECT NIBGER:

,

(~N FORM RSA 1.1 9/87 '

\ ,

i

j

i
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D V D Cfti J/ U v4J v Au ,4 v..
& ASSOCIATES, INC

Ennronmental Conmaltants
!

RECORD OF PHOTOCRAPHS ;
i

Type Project Code
|plymber |

:(-d FOCAL WEATHER
. DATE TIME LENGTH CONDITIONS LOCATION DESCRIPTION OF ?HOTOCRA?H |

|

t

i

'
!

I.

t
,

n

(v)
,

:
'{

i

s

t

,

4

1

1

.

1
,

I
I

D.es:(1) Express Time in 24 hour clock notation; (2) Focal Length is of lens used.

Signature of Photographer

RSA TORM 4/GS !

!
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T

'1.O INTRODUCTIONg

'This procedure describes the Sequoyah Environmental Laboratory
Quality Assurance (QA) Program, and delineates the general r

responsibilities for approval and control of this ' Quality *

Assurance Program.
.

I
1.1 Purpose - |

!

The purpose of rhis document is to ensure - that all
laboratory data is scientifically valid, defensible and
of known precision and accuracy. The QA program'shall

,

help identify any deficiencies- in procedures or
instrumentation. ,

1.2 Scope a
i

This program applies te both analytical and radiological I

measurements. It shall describe the quality' assurance '

policies, intentions and criteria for- establishing
acceptable performance. Quality control measurements
shall be developed and incorporated into each analytical
and radiological procedure. ;

i

1.3 Responsibilities
,

The Environmental Laboratory organizational' structure is |
shown in Attachment 1. i

* 1.3.1 The Manager, Quality Assurance / Laboratory'

| Support shall be responsible for ensuring that ;

an adequate ~ Quality Assurance Program is
implemented by the Environmental. Laboratory. ;

| 1.3,? The Supervisor, Laboratory support ~shall he i

responsible. for the implementation, !

maintenance and control of the Environmental i
Laboratory. Quality Assurance program,- and ;
providing an environment in which. quality work i

can be_ produced. It is his/her responsibility-- L!
that quality assurance requirements are
strictly- followed. The' Supervisor- shall ~ l
assign-analyses to'the technicians according- |

to priority and analyses requested, and review |
completed ' Chain of Custody (COC) forms to >

ensure that the data reported'is valid.
.;

:

.| 1.3.3 The Environmental Laboratory Technicians are !

responsible -for performing analyses in i

accordance with written procedures. It is~the |O ;

-L
i

i

,

g v. ~ ~, - ,.
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1

responsibility of each technician to keep- 1
\ complete records of ~ all -work or. operations I

performed. The minimum requirement shall be !

that records shall be understandable to one i

versed in the field .yet notidirectly. connected ,

with the work described.
!
'

1.4 Definitions
~ i

1.4.1 Quality Assurance (QA) comprises those planned l
and systematic actions that are necessary to. 'i
provide adequate confidence in the" results
reported.

1.4.2 Quality' Controls (QC)~ are means of measuring ;

and controlling the characteristics.of process -

and.of the measuring equipment to established
requirements. i

!
1.5 Qualifications for Laboratory Personnel i

1.5.1 A'7unior Laboratory Technician shall have one
,

year college chemistry and math, and/or -one
,

year related experience. ;

'
1.5.2 The Laboratory Technician shall.have one year

college chemistry and math and/or one- year
experience plus four months experience in the ;

Environmental Laboratory. He/she shall' have a - ,

good knowledge of ' analytical chemistry, i
Informal training will be the most appropriate j
way to train new technicians. A technician-

'

will be taught the analyses procedure by the
,

Supervisor, Laborarory Support or-Laboratory .|
Technical Specialist. He/she shall be able to - !

perform all- analyses with accuracy- and
,

reliability. '

1.5.3 A Senior Laboratory Technician shall have.one
,

year college chemistry-and math and/or three-
years laboratory experience. He/she shall be' !

able to perform all- analyses with accuracy -and
3

reliability. He/she shall possess.the ability: '

to recognize"and report any - abnormalities Lin
sample characteristics and analytical results.
He/she shall .also --be' able to - assist' with -
trouble shooting--and in the- . training of
~ technicians to use high-technology laboratory-
equipment.

!

l

|
q

!

Lj
. - u. -. _ _ , . _ i
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f 1.5.4 A Laboratory Technical Specialist shall have a j

BS degree in Chemistry or. related field and/or i

5 years --related experience. He/she shall~be
able to perform all analyses with accuracy and
reliability. He/she shall possess the ability ;

to recognize and report any abnormalities.in
~

sample characteristics and analytical results. ,

He/she shall also be able' to assist''with |
trouble shooting and in the training of !

technicians te use high-technology laboratory
equipment. He/she may also be. called upon by. j

the Supervisor, Laboratory Support to assume
~

*
his duties in his absence. :i

'

| 1.5.5 The Supervisor, Laboratory Support shall:have
a B.S. degree in Chemistry, 5 years .of |
laboratcry experience and 2 years supervisory i

experience. He/she shall be able to develop,
,

adapt and refine analytical . procedures ~to
provide accurate and efficient- methods. of ;

analysis. He/she is responsible for training- ;
#

laboratory technicians- in new or revised
procedures. He/she s b ' .1 develop the
capabilities to perf orm rt id identificationL ,

and analysis, of speciali and non-routine .i
samples to assist it trouble shooting r

environr. ental difficulties. He/she is
'

responsible for trouble . shooting in'- the _i
En'vironmental Laboratory on 'instrunentation, - '

methods and sample natrixes. .He/she shall be ;i
able to assess the adequacy of the Quality
Assurance. Program or related activities under
his/her control on a regular basis. 7;

1.6~ Training Records :

f1.6.1 Records shall be kept of'the dates on.which a-
' |given individual was trained on unit operations .

in analytical procedures. This. data is stored ,

j in'the Laboratory Support Supervisor's files, -

_

and a copy shall'be placed'in the employee's;
,

training; file, q
.

1.6.2 Records of seminars - and .maetings attended,-
special courses taken or training in' advanced |
instrumental techniques.shall-also be part of. -!
the employee's training file. i

1

1

!

I

'!
>

% . ~v - - - ,. ,, o, g + 4 s --



.siNih0NMENh LAconAlurd limrnwravn ArQ iis / sur-M
"

_,

ANALYTICAL' METHODS 92.07.09- ?

. Revision - #5 i
'SUBJECT: ENVIRONMENTAL'L2BORATORY QUALITY ASSURANCE Page 5 of 20
|
|

!
-

2.0 REFERENCES :
:

. s

2.1 Applicable Source Material License-Requirements,.none. (
,

2.1.1 U.S. Nuclear Regulatory Commission Regulatory' !
Guide 4.15:. Quality- Assurance for :
Radiological Monitoring Programs-Effluent !
Streams and the Environment. i

:

2.1.2 U.S. Nuclear Regulatory Commission Regulatory !
Guide 4.16: " Monitoring and Reporting |
Radioactivity in Releases of Radioactive' |
Materials in Liquid and Gaseous Ef fluents fron |
Nuclear Fuel Processing and Fabrication Plants

'

and Uranium Hexafluoride Production' Plants." I

,

2.2 Appl 4 cable Federal or State Regulations '!
!

2.2.1 Handbook for Analytical Quality Control in. [
Water and Wastewater Laboratories,- EPA-600/4-- |

'
79-019.

i
i2.2.2 EPA, Methods for Chemical Analysis of Water ,

and Wastes, March, 1983. j
. ;

2.3 Material Safety Data Sheets (MSDS), none. ;

2.4 Developmental References |
t

2.4.1 ASTM-C 1009, Standard Guide for Establishing !

a Quality Assurance Program for Analytical "

Chemistry Laboratories within the Nuclear '

Industry. ;

2.4.2 Quality Assurance of Chemical Measurements, -!
John Kyenan Taylor. l

'|2.4.3 Quality Assurance Manual, Sequoyah Fuels-
Corporation, 1992. i

_!

2.4.4 Quality Assurance- Plan for Radiation Safety
Measurements, H. Morton, 1992. [

!

2.4.5 Sequoyah Fuels Operating Procedure G-001; -|
~

"Sequoyah Facility Operating- Procedure ;

System", 1992.
,

,

* 2.4.6 Sequoyah Fuels Operating Procedure G-002,
| " Temporary Operating Procedures", 1993. !

J
'|

- - - - _- - _ _ _ _ _ - _ . _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ - - _ _ . _ _ -_.
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lO 3.0 SAFETY PRECAUTIONS AND LIMITATIONS |

t

None. |

i

4.O PROCEDURE

The Environmental Laboratory Instructions, Analytical Methods
are considered Departmental Procedures - under - G-001, Section ,

2.4. The format of each procedure shall follow the outline ,

shown in Attachment 2. Subtopics may vary according to.
.

.

-procedure. ,

4.1 Procedure Development and Approval
.I

4.1.1 Procedures shall be written under ' assignment
'

from the Supervisor, Laboratory Support.*
,

4.1.2 Procedures shall be reviewed and approved by }
the Supervisor, Laboratory Support; the Manager
Quality Assurance / Laboratory Support; and the
Vice President, Technical Services.

'

;

4.1.3 Procedures shall be reviewed at intervals of_ 'I
approximately'24 months.

t

4.1.4 The Licensing Engineer shall review and
approve SFL/ENV/ SOP-23 at the 24 month
interval or any time it .is revised to! insure !

!that applica51e licensing requirements are
addressed (cot.aitment) . ;

;

| 4.2 Laboratory Temporary Operating Procedure (LTOP)

A Laboratory Temporary Operating' Procedure-(LTOP) shall
be written to document procedural steps necessary to ;

correct an operational or analytical--deviation.
-

j 4.2.1 Preparation and Implementation of_LTOP .

Before an LTOP can be authorized, the form-(see
~

5

Attachment 4) must be properly completed by the ,,

requestor. It then must. be reviewed.-'and *

approved by the Supervisor, Laboratory Support
and- the. Manager, - Quality _ . Assurance and
Laboratory Support. q

i
4.2.2 The requestor shall enter the required-- ;

information on the LTOP form which includes:
( ,

i

J

!

;
,

'- m -. y <w , ~ ,,
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: a. Date Requested-
-'' b. Name of Requestor .

'

c. Duration
d. Check Procedure Status Block
e. Enter Reason for. Proposed Changes :
f. Enter a clear concise - statement of the ,

Aproposed changes:to the procedure.
g. Forward the form to. the -Supervisor,.

Laboratory Support.
+

. , . "I

4.2.3 An LTOP approval is given after the Supervisor,
'

Laboratory Support reviews it for analytical
validity and laboratory opertion consideration. 4

The Manager, Quality Assurance / Laboratory
Support then reviews the LTOP for license
conditions or regulatory requirements.

4.2.4 The control of all LTOPs is to be maintained by [
Technical Support, Quality Assurance /
Laboratory Support Departmen .

!

| 4.2.5 The duration time for an LTOP begins with the
approval of the Manager, Quality Assurance /
Laboratory Support and is .not to exceed a time
limit of 90-days. If.the event requiring the-
LTOP is to exceed the 90-days, ' a new LTOP wills

be required after'the expiration date. !!
:

4.3 Quality Control Measures, Responsibility and Records
,

b

Quality Control measures are described in each procedure
as applicable. Quality control data is mapped on control
charts and is retained along with hard copies of data. 9

4.3.1 All radiological data . except' for uranium- !

analysis shall include error estimates.- *

Accuracy is based ~ on counting error and
standard deviations. Any significant problems
encountered 'during the measurement - process *

chall' be resolved before reporting, or the -

data shall be qualified .by a. . statement '

describing the problem and its implications,
if necessary. ;

i
.

4.3.2 When a sample and corresponding COC form are
received by the Environmental' Laboratory,~the' 1-

sanple and COC'shall be checked to' ensure'the- #

information on the sample- matches the 3
information on the COC. A unique-lab code

r. shall be'cssigned to each sample cr group'of ..|
. !

-

_.

l

u
-i .. - . . - : .. . .. . - - - -
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<j

shall be assigned to each sample or' group of |
samples and COC form. . That - code - represent.s |
both the COC and sample. .Each code shall be j
recorded in the Environmental Laboratory's- !
Sample Log Book. The orig.inal .COC shall ^ be !

'

filed, and a copy is given to the requestor.

4.3.3 Quality control records. for. laboratory .

counting systems shall include the results'.of 1
measurements of radioacrive check sources,
calibration sources,. backgrounds, and. blanks. '

Records relating to overall laboratory -|

performance, both chemical and radiological, i

shall include -the results of analyses ' of.
.

quality control samples such as analytical ~!
blanks, splits, duplicates, inter-laboratory i

cross-check samples and other quality control
analyses. The .use of standards to prepare
working standards, preparation 'and !

standardization of carrier solutions and- ..
"

calibration of analytical balances,
calibration of counting systems shall also
generate QC records that shall be maintained.

4.3.4 Additional records that are needed shall "-

include the verification and documentation of *

computer programs, qualifications of
personnel,; and results of audits.

4.3.5 The minimum period 'of retention of the record.3
shall be specified. In general, only the
final results-of the' monitoring programs.need :
to be retained.for the life. of the facility. -

At a minimum, documentation shall be stored
.

for three years from sthmission of; the final j
report. t

4.4 Quality Control in Packaging, Shipping and Storage . of-
Samples

t

Procedures f or packaging, shipping and storage of samples i

shall be designed to maintain the integrity of the sampl'e
'

;

from time of submission to time of analysis. . Holding-
times shall be determined from . When' the samples were

.

'

collected. if
|

4.5 Quality control'.in the Laboratory :;
Radionuclide Reference Standards, use for calib ation;of | |
Radiation Measurement Systems. lO 3

i

0

, ) .I U. <i,e , ,,+,\ , y , - w ,. - , --.r . , m.. ,. yy w
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'
Reference standards shall be used to determine'- 4.5.1

,

counting efficiencies for specific
radionuclides or, in the case of - gamma-ray

,

spectrometry systems, to determine counting
efficiency as a function of gamma-ray energy.
A counting efficiency value is used to convert'-

.

-

a sample counting rate to the decay rate of a- 1

radionuclide or to a radionuclide
concentration. Guidance.on the calibration:
and usage of germanium detectors- for

,

measurement of gamma-ray emission rates of
radionuclides has been prepared'as an ANSI N
42.14-1991.

4.5 2 Radionuclide standards that have been
certified by National Institute.of Standards
and Technology (NIST), or standards that have
been obtained from suppliers -who participate
in measurement assurance activities with NIST, ;

shall be used when such standards are
available.

'

4.5.3 Physical standards and measuring devices shall
have currently valid calibratio~ns , traceable
to national s,tandards, primarily NIST. *

4.5.4 Chemical standards shall be - prepared using ,

methods reflecting state of the analytical art-
and materials of known purity. Commercial
chemical standards shall be traceable to NIST :

or certified by EPA.

4.5.5 The details of the preparation of working
standards from certified standard solutions

'

'

shall be recorded. The working standard will.
be prepared,in the same form and matrix as the -

unknown samples, or as close an:approxiriation !
as possible. .

4.5,6 Efficiency calibrations shall be checked
,

periodically .(typically month 3y to yearly) |
with NIST traceable standard sources. ~

'

4.6 Performance Checks of. Radiation Measurement. Systems;

4.6.1 Background count rates'.shall- be determined for i

~

each radiation '. detector system on a' routine j
~

basis for counting systems in regular use.
The results of these measurements shall . be ' i

recorded in. a log and plotted on a control ;

=i
_ _
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chart. Appropriate: ' investigative -and' |
corrective action shall ' be taken- when the' ;

measurement- value falls 'outside the r e- ,

determined range of control values.
>

4.6.2 A' check source for determining changes _ in
~

counting' rate or counting-efficiency shall be
of sufficient purity to allow correction ' for'

,

decay but need not.have an accurately known j
disintegration rate, i.e., need. nota.be a-
standard source. '|

4.6.3 For systems in which samples .are changed-
'

;

manually, check sources- are measured . daily.
.

For systems with automatic sample changers, it
may be more convenient to include the check- ;

source within each batch of samples and-thus- ;

obtain a measurement of this -source .within
each counting -cycle. For proportional

'

counting systems, the plateau or response to
the check source shall be checked after each-
gas change, Background measurements shall be
made frequently, usually daily or before each
use, to ensure that background radiation.
levels are within the' expected range. For i
systems with automatic' sample changers,
background or reagent blank measurements shall- -

be included within each measurement cycle.

4.6.* For alpha and gamma-ray spectrometry systems,
energy calibration sources shall be counted to
determine the relationship between channel
number and . alpha or - gamma-ray energy. The
frequency of energy calibration checks depend. '

on t. stability of the. system, but usually'is
performed daily to week]y. ~The results=of
these measurements shall be recorded and
compared to predetermined limits =to determine i

whether or not system gain and zero level;need ,

adjustment. Adjustments shall be - made - as-
necessary. ,

4.6.5 Additional checks needed- for. spectrometry-
systems are the energy resolution of the"

,

system and the count rate of a check source. |

These shall be performed periodically (u'sually '

weekly to nonthly for - energy resolution and-
,

daily to weekly- for count rate) cand after
system changes, such as power f ailures or - |

repairs, to determine if there has.beeniany< |
significant change in the system. ;j

-!
.|

. . . -
< -, . ,
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-t,

b The results of these measurements shall be
recorded when the system'is in use. [

t

4.7 Analysis of Quality Control Samples

4.7.1 The analysis of quality control samples
provides a means to determine the.' precision
and accuracy of the Llaboratory's. analytical '

'

method'and includes both intra-laboratory-and
inter-laboratory measurements.

,

t

4.7.2 The analysis of replicate samples provides'a
means to determine precision; while _the.
analysis of samples containing known'
concentrations of analyte provides a neans.to
determine accuracy. The analysis. of
laboratory blanks provides a means-to detect >

and measure contamination of analytical.
samples, a common source of error in analysis ,

of low-level samples.

4.7.3 Generally, the fraction of quality control '

re'uired to assure valid analyticalsamples q
results depends on: ;

,

A) the nixture of sample types in .a -
'

particular time period,-and

B)- the- history of performance of that !
laboratory procedure and the ability to -j
accurately and consistently analyze !

quality control samples.

For environmental laboratories, standard-
industry practice allocates at least;5%, and
typically 10%, ;of the' analytical ' load for
quality control samples. .

t

4.8 Intra-laboratory Analyses

4.8.1 Duplicate samples shall' be; analyzed routinely.-

These samples shall be-prepared _from material |

or solutions that are as homogeneous -as.

possible. Duplicate samples may be_ monitoring
program samples, reference test' materials or-
.both. The size and other physical- and 'i

chemical characteristics of the . duplicate
samples shall be' similar _ to those of single !
samples analyzed routinely.

, ,

,

i

,

i

1

. . . . .,
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f
4.8.2 Analysis of intra-laboratory blank and spiked

samples is an important part of. each
environmental laboratory's quality control ;

program. -To check f.or contamination from
reagents and other sources, known analytical'
blanks shall be included frequently into
groups of unknown-environmental samples that
are analyzed. Periodically blank, repli.cate
and spiked samples shall be submitted to'the. *

Environmental Laboratory for analysisL .as
unknowns to provide an intra-laboratory basis

.

for estimating accuracy of the analytical :
!results.
,

.4.9 Inter-laboratory Analyses
,

4.9.1 Analysis of samples split with one or more ;

independent laboratories is an important part
of the quality assurance program because it .

Iprovides a means to detect errors that might
not be detected by intra-laboratory quality

,

control techniques. -As -required, the, f

Environmental Laboratory splits approximately
2% of radiological samples of measurable

' ~ concentration with an outside-activity or
contract lab. ' Analysis of split field samples
is particularly important in environmental
monitoring programs to' provide an independent
test of the laboratory's ability to accurately
measure ' radionuclides at very low
concantrations.

4.9.2 The Environmental Laboratory and it's
'

contractors .that perform ' environmental
radiological measurements shall participate in
the EPA's Environmental _ Radioactivity
Laboratory Inter-comparison Studies (Cross- .

Check) Program, or an equivalent- progran. .

Thi's participation shall include all the
determinations that are both of f ered by. EPA !

and included in the licensee's environmental ,

monitoring program. Participation in the EPA-
program provides an objective measure.of the
accuracy of the analyses because the- EPA-
measurements are traceable to NIST. If the ,

mean result of a cross-check analysis exceeds
the control limit as defined by EPA, .an
investigation shall be made to determine'the
reason for this deviation and ' corrective

[ action shall be taken as necessary.
'

\

|

|

|
,

, , . ._- , , , .
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|

Similarly, an investigation and any necessary
corrective action shall take place if the

,

" normalized range," as calculated by EPA, !

{ exceeds the control limit, as defined by EPA. '
*

A series of results that is within the control
limits but that exhibits'a trend toward.these- :
limits nay. indicate a need for an
investigation to determine the reason.for-the' .!
' trend. i

4.10 Method for Handling Outliers

This is based on . Quality Control, split, certification-
and cross-check samples. '

4.10.1 If a QC sample fails to~ fall-within control'-
~

limits it shall be reanalyzed. If the' QC -!
sample proves to be within' specifications the 6

group of samples the QC sample represents
shall be reanalyzed. . If the QC sample remains
outside control limits, the samples shall.be
reprepared. along with a known standard to
identify the problem and where in the_ process
the problem may be accurring. -.

4.10.2 If there is a disagreement of more'thanLtwo
(2)' standard deviations between the known
value of_the QC sample and the obtained value -i-

' 'of-the QC sample, samples split:with outside
laboratories or EPA valuation programs,_ a :
discrepancy- report wil] be completed to '

determine the reasons for the discrepancy. 4

(See Attachment 3.) '

4.11 Computational Checks ,

|

4.11.1 Procedures for- the computat' ion of .the
concentration of-' analytical- results shall
ir-lude independent _ verification ~ of- a *

substantial fraction of _the results by a
person' cther ~than the _one. performing .the .

original computation. -

|4.11.2 For cc:6puter calculations, the input' data
shall be verified ~ by a knowledgeable ;

individual. All computer ~ programs shall=be ;

documented an'd verified before initial routine !

use and- after each modification- of -the
program. Verification documents shall' be
maintained on file. The. verification process ')

i

i

_]
_.__ m _ _ . . . _ . - m., - . -
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'

t

' shall include verification of . the algorithm
,

used followed by test runs in which the output'
of the computer computation for a new input .

can be compared to "true" values that are ,

known or determined independently of the !
computer calculation. Documentation of the: i

'

program shall include a. description of the.
algorithm and, if possible, a current' listing- ,

of the program. '

4.12 Controls of Materials and' Equipment i
,

'

4.12.1 Reagents and Standards'

Unless otherwise indicated in the procedures, !
all reagents shall conform to the
specifications of the Committee on Analytical
Reagents of the American Chemical ' Society, . ;
where such specifications are available.

.

Reagents and standards shall be labeled to .

include the following information: name, :
#

activity or concentration, solvent if other
than deionized water- (f or liquids) ', matrix, if
solid, date prepared, and special limitations >

on storage' 'and preparer's . initials.
Improperly labeledL . materials shall be -t
discarded .or labeled properly,. depending on' r

the certainty of identification when found.
I

Storage containers shall protect materials i

from contamination _ byf inpurities. and . from |
change in concentration. Storage conditions

; shall- meet special . requirements .such as' ,

exposure to -light, exposure to humidity,
temperature, time, ; etc. These requirements i

shall be . stated in the appropriate procedures. .

4.12.2 Equipment Quality Control'- ]
i

Analytical Balances. shall' be checked .. weekly , {
and.' calibrated every 6-months by a certified : ;

technician. -j

Constant Temperature'Chami.er shall be_ checked f
daily with temperature range of'19' to 21* C.

I
constant Temperature Oven. shall be . checked

'

,

daily with temperature. range of 100* to 104*

O C. |

)
l

.o.

1

i

s < - _ _ ,
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!
,

[ Deionized Water - All taps shall' be, checked.
with conductivity meter, and are equipped with . ;

a light that indicates when a filter needs to 1
~

be changed. ,

?

Refrigerators shall be , checked daily with j

temperature range of O' to 4' C.- ;

;

4.12.3 Instrument Quality Control ;

Ammonia - A calibration curve shall be. !

prepared refore each set of samples are j

analyzed. '|
r

DO Probe - Both meter and electrode shall be '

adjusted to proper settings bef ore . analysis- .|
ican be performed.

-i
Fluoride Electrode - A calibration curve shall _|
be prepared daily before each analysis.

.

Nitrate (electrode) - A calibration curve
shall be prepared before samples are analyzed.

pH Probe - Instrument shall be checked' daily -

with 4. 0, 7. 0.and 10. 0 STDS, and calibrated if -

,

needed. :

!

Uranium Analyzers - A deionized . water blank,
and 50 ug/L U Std are analyzed daily before r

analysis. QC samples are included . in every !

run to monitor instrument and . method !
performance. . Ultra low level uranium-

,

standards shall be run once a week to check t

the instrument. !

!

4.13 contract Lab Analysis |

.i

Any contract laboratory which performs analyses on.
samples submitted by SFC shall be required to perform and

,

provide evidence of an -acceptable Qual'ity Assurance ~i

Program, and to provide program data' summaries consistent |
with Reg. Guide 4.15 and ASTM Guide ' C-1009. These |

.

records are maintained in the Environmental. Laboratory QC .;
files.

.

j

l
a

a

!

!

,
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$

j

I

!
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5.O APPROVAL

Approved By-

Date: 7-F f3/

Supey/isor, Laboratory support

!

Appro' red By: s

l/ b ;
, N/ Date:|~ '

Manager ality Assurance / Laboratory Support j

,

Approved By: 4 - '4

Date: 6 1 -b- $$fW x

Nuclear Licensing Engineer .
,

!

'

Auproved y: / lO .!
.f s k 7fl9 |O

'

, j/> %M'Lx<

s Date:J
i' '

Vice President, Technical Services '

/
i

;

!

-

i

i

!
,

I

h

)

!

1

|

O
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'

ATTACEMENT 1 -

!

4

!

I

SEQUOYAH FACILITY ENVIRONMENTAL LABORATORY |

ORGANIZATION STRUCTURE ;

.i

Vice President, Technical Services

.

.t
_ _ . ,

Manager, ,

Quality Assurance / Laboratory Support .i
;

C

i

Supervisor, Laboratory Support q

| .,

I i -l I j

Laboratory Senior Laboratory Junior
Technical Laboratory Technician Laboratory i

Specialist Technician Technician j

-1

|
!

.|
j
,

, . 1

-!
i

(~ ,

,

!
._ j
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' ATTACHMENT 2 !

,

Table A-1. Procedure Ic :at

Table of Contents *
-

|
6

&

_L., .Ou-V C<,-ev.s". 13_ . q vr ,

.Av ,

1.1 Purpece *
1.2 Scope * '

1'

1.3 Ecckgrcund
1.4 .Respcnsibilities
1.5 Definitions i

*
1.6 Materials

.

>- -.-,eh, 5,..C =:::n _:c

21 Applicable source Eaterial Eicerse Requirements * - t
2.2 Applicable Federal or State he.,u1_c.%._... -
2.3 Material Safety Data Sheetp-
2.4 Performance References

.

:
2.5 Develepnental References ' (cptional, used fer . ;

'

. procacure cevelopment) -

i

3.0 SAFETY FRECAUTIONS AND LIMITATI05s* I

3.1 Eaz ardous Cher,icals/Equipner.t
3.2 Radic1cgical Hazards :

.

3.3 Industrial Hygiene (

3.4 General Safety
3.5 Ref erence to Ope _-ating proCEdtre C-1CS* * I

.

t
i
:.0 .v.a.n C v s v =_= * ~ ,m.v
I4.1 Prerecui. site Actions-

4.2 Startup (or Stan ~cy Readine.rs) -

4.3 Nor=al Operation |

4.4 Shutdown j

4.5 Infrequent Operations (if reeded)
,

* f
c t. _r ?.?O.".'.m_ ..', C 7- .c =.u . ~ ONm _=.c. n_..' .N ( ,.w_. .a1_ ) - ;s.O a . .. - .

I

,1. . _. :. ~n. . f.s m-- __< as,_e)
.

,- , w
._ r yy

:
t

Attachments ~ !

Appendices j
~ E.Yhibits j

Fic.ures !,

Tables . !

. Process Paraneter Sheets -(Next to last)** |
Review and Approval Sheet (La s t) * |

;
!

'l

* Required for all procedures.
- ,

;

* * Required 'f or N-series precedures, i
i

. 4

i

I
t

I
>

,

t

. I

J.

1

i

,

I
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ATTACHMENT 3 '

%/

ENVIRONMENTAL LABORATORY DISCREFANCY REFORT REPORT /

DATE: .

ENV. LAS LOG !INITIATED BY:

DISCREPANCY: _ P

;
,

,

WAS THE DISCREFANCY WITH A CONTRACT IJ.EOPJ. TORY? YES NO
WHO?

WAS THE DISCREPANCY WITH ONE OF THE EPA FROGFiliS? YES NO ,

WHAT FROGFJ}i? WP STUDY, DMR CA STUDY, OR CROSSCHECK PROGFJ31
,

WAS TEE DISCREFANCY WITH NRC? YES NO t
i

WEAT ANALYSIS WAS INVOLVED? - ;

RESULTS SFC ENV. LAB OTHER
!

t
,

INVESTIGATION RESULTS- t
,

)

!

- i.

.i

!
b

,

DETEF2f1 NATION :
f
<

REASSN FOR DISCREPANCY:
i

- !

4

i

fr
CCFJ.ECTIVE ACTION TAREN: ,

,'

.

1

,

f
,

4 - >
.

)
>
.
P

'I

CCMFLETED EY: DATE:

>
.t

5

b
;

J.f I7

REVIEWED BY: DATE: - ,

'-

i

k

p
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ATTACHMENT 4

' LABORATORY.TEMPORARYLOPERATIFGiPROUEDUREi|
'

.

F
Date:

LTOP p Requestor:

Precedure Involved: Duration:
(Not to exceed 90-days)

PROCEDURE STATUS

Revisien New SOP Temp /No

Required Required Permanent
Change

Test cr Ncn-Routine ;

Evaluaticr. Activities ,

Reason for LTOP:

(

Procedure:

(If necessary, continue on attached sheet.)

Approvals:

Date
Supervisor, Laboratory Support

Date
Manager, Quality Assurance / Laboratory Support
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,,

[V III. FACILITY HAZARDS
\

Ha~ards In The Yellowcake Pad & Sanpling Plant

-The hazards in this area include but in no way are limited to the
following:

Natural Uraniun*

- The dry powder or "yellowcake", as it is
connonly xnown, is a significant contamination
hazard. It can be spread arcund the plant by leaks
in the process equipment, inprcper work practices

It isor improper contamination centrol practices.
an internal hazard primarily due to its chemical
tcxicity, rather than it's radioactivitv. However,

all t.nree naJor racloisotopes, U ,'3g U 3m anc. .. .
n -

, ,

U234 are Alpha particle enitters with very long
half-lives, therefore exceptional care should be
taken to avoid inhalation or ingestion of the mate-
rial. Frequent hand washing, good personal hygiene
and avoidance of eating, drinking or sucking in the
Restricted Area will nininize the potential for

Gecd contanination ecntrol practices can alsintake.
keep the spread'of radioactive materials under con-
trol.

Airborne contaninatien*

- Another potential hazard is airborne contanination
and subsequent inhalation of the material. There
are nunerous places the dry powder can become air-
borne while in the sample plant environnent. Dust -

Collector systen operation and proper naintenance
Of seals are vital elenents in minimizing this
hazard. There are always going to be ninor leaks
and the material will be present in the work envi-
ronment. For the radioactive natorial in this area
the chemical toxicity outweighs the radiological
hazard; however we can measure the radiological
hazard in the air before it gets into the body and
thereby control the amount breathed in to lessen
the overall toxicological hazard.

!

|
1

i

\
l

!.
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|
1
i

f
,



. . . . . . .. ... .. - - . - . . ~

_

!Facility Hazards?
Page 19-of'48 ]

,

'

:
' '

-, I

f

KAZARDS IN YELLOWCAKE PAD & SAMPLING PLANT AREAS
i

. There exists a low level radiological hazard'-

in and around the yellowcake pad area and to'a [

lesser degree the Sampling Plant. .The predominant
~

- hazard is in receiving chronic or repeated small
doses of low level ionizing radiation. . Scientists
can readily agree that-chronic. doses-cf low level-
ionizing radiation are harmful, the disagreement
comes in where to set the threshold or minimum
amount that is1necessary to cause notable damage. r

Any dose which can be' avoided, should be avoided. ,

'

This is the basis for ALARA, or As Low As Reason-
able Achievable. .The most widely accepted ;

consequence of chronic exposure to low level ioniz-- ;

iing radiatien is a slightly elevated incidence cf :
_

cancer.

U027] ;;Ammonium Diuranate [ (NH4)*

A fairly soluble compound found mixed with various-

uranium oxides in yellowcake mat'erials. . The pre- ,'

dominant hazard is frca chemical: toxicity. If ;

the material is'not ingested due to' poor work prac- a

tices or lack of personal hygiene, there is'a mini . |
I

mal hazard to the worker. Due to the solubility in'

water,. environmental impact is'a. major' concern. :
,1
a

RUranium Slurry*
,

Received in either 55 gallon drums;or; stainless-

steel tanker trucks, this material-presents' thel
same hazards as. dry yellowcake material except
there is a significantLreduction in the' airborne
hazard as the material is wet and more. difficult tc. :

aerosol. ' Care must be exercised'in pumping,out' l

the tankers or drums:soLthat the wet slurry .i
- *

is not contacted by exposed skin-or'the hands ;
"

where it can be easily. transported to the mouth and.
ingested. ;;

!

i
|
8
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EAZARDS-IN YELLOWCAKE PAD & SAMPLING PLANT AREAS
(continued) ,

i

i

- spills of the slurry material present a concern '

;

in that immediate cleanup is required if'the
material is to be prevented from drying out and
aerosoling, thereby causing an-airborne
radiological hazard. Spills can also be tracked er

ispread around much more easily if allcwed to dry
and become nuch more mobile. The application of -

good contamination control practices can signifi-
cantly reduce the spread of the radioactive materi--
als.

i

* Nitric ~ Acid

Nitric acid is used in this area.to dissolve the-

slurry in the. Receiving Tank. Contact with the '

skin or inhalation of the concentrated vapors or. o

fumes generated during initial-digestion cn heating' i

of the slurry mix in the Receiving Tank could cause
ac'id burns and could also present an acute toxicity j

( problem for the exposed individual. a
.i

Potential EffectsLof Exposure* ,

Eyes: Initial Exposure - Eye irritation with .!

tearing or blurring of vision. Higher exposures |

may lead to eye corrosion with corneal or conjunc- ,

'

- tival ulceration.
3

Skin: Initial Exposure Skin irritation with~ j

discomfort or rash. Higher exposure - burns'or l
!ulceration with yellow skin discoloration.

-:
i.

i

i

j
'
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Inhalation of nitric acid mist or fumes,.(yellow or brown
Inhalation: over an 8 hr period, may cause pulmonaryat 2 to 25 ppm,in color) ,
irritation and symptoms following inhalation, including chest con- |
striction and bluish discoloration of the skin, may be_ delayed for

Concentrations over 200 ppm can cause severe pulmonary damagehours. after several minutes of exposure. j

and may be fatal (in 5-10 hours)" nitrous gas" fumes may cause chronic obstruc-
, Chronic overexposure to
tive pulmonary disease. Inhalation - 1 hour (rats) LC(50): 2500 ppm.

Individuals with pre-existing diseases of the lungs may have increasedTests in ani-susceptibility to the toxicity of excessive exposures.
mals demonstrate no carcinogenic activity.

Ingestion will corrode teeth followed by jaw-nercosis andIngestion: stomach pain, vomiting of blood,
produce burns of the digestive tra tA 1 m1 s..ame of nitric acid has been
and circulatory collapse.
reported as a fatal dose.

-The following jobs in the Sampling Plant and Yellowcake~ Pad areas can
pose significant hazards and should be covered by Hazardous Work Per-
mits.

1. Rotary val"e repair

2. Elevator repairs

3. Vacuum system bag changeout
t

Repairs on and around the drum dumper4.
i
1

5. Digest feed bin repairs

Repairs to powder sampling equipment either primary6.
or secondary

7. Repairs to the weigh bin-

or toRepairs to the Receiving Tank, the Weigh Tank,8.
the Storage Tank

Repairs to the Receiving Pump / Recirculating Pump9.

Repairs to the Transfer Pump or any of the transfer10.
piping or valves

^1

m

f

------ _ _
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HAZARDS IN DIGESTION AREA

|

-Hazards to be.found in this area include, but in no way are limited-
'I

to:-
Dry Uranium Powder*

- Concerns associated with dry uranium in the-
sample plant and yellowcake pad areas are present in

ithe Digesricn Area. Effective.contaminarien control !practices and very good personal' hygiene are again
essential elements for protection of personnel. ;

.|Ccncentrated Nitric AcidNitric Acid is used and either presenrs a significant j*

!
-

hazard if contacted directly or if vapors, mists or
fumes are inhaled or allowed to concentrate on-skin or- -i

,

clothing.
* Thermal Extremes

- Thermal requirements for proper system operation
1present increased hazards to burns'and heat exhaustion
1or heat stress related problems, the: hazard increases

in the summer months ,

|

-The following j obs pose significan,t hazards and should be - covered' by f
jHazardous Work Permits, whenever conducted:
r
i

1. Feed conveyor epairs :

:
2. Acid feed line repairs '

3. Digest Tank liner repairs
!

4. Adjust Tank repairs
.|

5. Pump removal or repairs
6. Digest Feed Bin work |
7. Off-Gas Wet Scrubber repairs :

a
8. Nitric Acid Recovery system repairs
9. Slurry Feed Tank repairs |

-
.

i

:

:

',.)

:

*

:
:t

% [

:
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MISCELLANEOUS DIGEST AREA'EAZARDS .

i

:
~ i

-Hazards in this area include any and all forms of uranium' feed
|

materials. 't

in all forms* Uranium, '

- The hazards of dry uranium powder posed by potential
ingestion or inhalation exist any time the product- f

the ')is allowed to go uncollected and to dry out,
*

.rocess is accelerated by the high temperature:

environment found in this area. Rapid cicanup f-
*

ispills, good personal hygiene and strong
contamination control' practices are needed here. j

,

Nitric Acid
7

*
Nitric Acid poses a hazard due to potential contact i

with the material or it's mists, vapors or conden- i
-

i
sates. Airborne concentrated mists can also pose a
hazard if breathed or allowed to' accumulate on

.

I

clothing or skin.
'

* Extreme heat
- Can be a problem due to the use of steam to heat the .

process liquids, especially in summer months when a. -|

significant heat exhaustion potential exists. l

|Hydrofluoric Acid*
- May exist in multiple feed materials introduced'into

'

'

the process
High Radiation levels-* ~!

- May exist due to'use of this area to store ash and'
by-product materials frcm ash rece'ivers and j
fluorination towers.

P

t
~

t

- The following jcbs pose significant hazards and should be covered by _

*

Hazardous Work Fermits, when conducted
;

1. Ccnveyor repairs
2. Acid feed line repairs

Miscellaneous Digester Tank liner or' internal :
- 3. t

repairs ,

Any repairs or_ maintenance on pumps or valves :
4. ~

5. Work on steam heating system
#

6. Work on slurry' transfer lines *

7. Receiving Tank repairs
i

8. Weigh Tank repairs ;

1

|
-

.

!

i
h

.% i

i

!
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HA"ARDS IN SOINENT EXTRACTION AREA i

-Hazards to be found in this area include, but in no way are limited ;

to, the following:

Uranyl Nitrate Hexahydrate (UNH)
.

*
A D Class Uranium compound, the chemical toxicity of |

this material is the controlling factor, the.decom- ;
-

position products are also hazardous to humans
'

* Nitric Acids
,

Varicus concentrations of Nitric Acid could be
encountered especially in the RAC-(recovered acidic |

-

concentrate) system.

,

* Hexane
- May cause irritation to eyes, skin and respiratory.

system. Avoid liquid, mist, and vapor contact.
Harmful or fatal if swallowed. Aspiration hazard, i

can enter lungs and cause damage. May cause'irrita-
tion or be harmful if inhaled or absorbed through ,

the skin. Flammable liquid. Vapors may explode and :

pose a significant hazard. {
t

Tributy1 phosphate (phosphoric acid) (TBP)
-

* ,

t

- Acute exposure: May be irritating to skin, eyes, ;

and mucous membranes. Large doses (oral or I.P.) !

have been reported to cause dyspnea, weakness, pul- |
*

monary edema, and twitching in rats.

Chronic Exposure: Reduced nerve conduction velocity
and electron-microscopic changes (sciatic nerve) !

Were observed in rats crally dosed with TBP-(14
'

i
days). Microscopic changes in the seminiferous
tubules observed in rats repeatedly administered |

tributyl phosphate (14 days) were not found in |
sueseguent longer-term studies conducted with rats

'

.

at compatable dose level. In the longer-term-
studies, urinary bladder hyperplasia and, in one |

study, increased liver weight were observed. There ;

was no inhibition of acetylchol-inesterase activity.
i

* Thermal
- As with other areas the need for heat to effect

-

iproper reactions poses a hazard from burns and.also
a heat stress or heat exhaustion potential'. f

i
t

I

!

|.s

!
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HAZARDS IN SOLVENT EXTRACTION AREA

jobs in SX (Solvent Extraction) require Hazardous Work ]
-Nearly all The belowPermits due chiefly to the extreme explosion hazards.
listed jobs are examples of those that require HWP's:

1. Floor and sump repairs ,

;

2. Tank repairs en purper/ decanters
-t

3. Acid and feed line repairs
,

:

5. Pit area work
,

6. Pump repairs ;
!

7. Most electrical repairs 4

8. Ventillation system repairs
,

' l.
9. Scrub / Decant tank repairs i

r

10. Pulse column repairs
"

11. Solvent rework system repairs
4

12. Recovered Acid Concentrate (RAC) systen work
i

13. Work on RAC Evaporator ,

14. Work on UNH Surge Tank
I

4

I

s

b

i

i

i

a

,

O
.,

r
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BOILDOWN T DENITRATION AREA HAZARDS' .|
.'

..

-Hazards to be found in this area include, but are nor limited _to the. j

following:
i

1

I.
* Thermal - t

.:
Both steam heating coils and electrical furnaces are 1-

used to heat the product to concentrate, denitrate ;

'
and dehumidify it. There exists a'significan*
potential for burns and. heat stress. [

'

;

i
i

* Acids .;
.

i

- The. concentration of uranyl nitrate' hexahydrate !

drives off nitric' acid in steam and vapor form. |

This acid is then condensed and recovered to !

minimize the associated. handling and disposal j
problems. The primary. recovery occurs in the vapor j

" condensers and the acid, at about 40% concentration,.~
.|

;

is stored for reuse in the digestion. process.
i

Uranyl Nitrate Hexahydrate (UNH)-*
!

- A Class D mostly soluble in body. fluids. Chemical. |
toxicity to the kidneys is a consideration as.well .;
as short term deposition in the lungs and resultant

1{dose.
1

Uranium Trioxide*
.

.4

- A Class W, fairly soluble compound. It is the end j

point product of this phase of the process. It is. -

toxic and contact is to be avoided. +

y-

.

INitrogen Oxides*

Y
- Toxic by-product gas of this phase. They are treated by a spe- |

I
cial system.to recove some' Nitric Acid and to prevent release ,

of the fumes to the atmosphere or environment. j

!
;

1

.

9

3

.s I

i
)
l

'

i
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BOILDOWN & DENITRATION AREA HAZARDS
,
1

!

-The following jobs pose significant hazards And should be covered by
~

HWP's whenever they are conducted:
,

Boildown steam coil replacenent or repair .,

1. |

2. UNH Surge Tank cr piping repairs _

,

|

3. Feed point repairs
,'

4. Packing leaks on any system valves .

!

5. Denitrator internal repairs .

6. Feed line repairs
a

7. NO system repairs or replacements T

Vapor-condenser repair or naintenance8.

absorbers or piping systems
9. Any work on HNO3() '

Repairs or maintenance on.NO Chemical Scrubber .

10.

11. _ Work on Recovered 40% Nitric Acid tank or piping :
1

'

Storage bin repairs (may need SSWP, also)12. UO3 .

i,

0

.

E

a

.

,

O
,

1
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HA"ARDS IN-REDUCTION. AREA

.

!
'

-Hazards to be found in this area include, but in no way are limited .

|to the following: :
',

Anhydrous Ammonia* ,

;

The j
- Dissociated inro hydrogen and nitrogen gasses.

hydrogen is used to burn in rhe reduction reacr:::
'

to achieve high temperatures. The ammonia itself is
toxic and a severe nasal and bronchial. irritant. It ,

'

can also damage eyes and cause irritation to'muccus
membranes and skin in elevated concentrations.

!Uranium Tri-oxide (UO3 / orange oxide)*

- Class W, fairly soluble compound and the feed mate- |

rial for the reduction process, readily absorbed .j
into body-fluid. Must be kept from internal deposi- j

tion' in workers by eliminating : airborne and surface |

|contaminants.

Uranium ~ Dioxide - Typically black in color.*:

Class Y compounds, mostly insoluble in body fluids. 1
-

Mostly a long term deposition problem if the
material is' inhaled and deposited'in the-lungs, j~

With Class Y' compounds the radiotoxicity outweighs
the chemical toxicity. 1

!
* Hydrogen

,

An explosive and flammable gas, created from the ;

" cracking" or dissociation of anhydrous ammonia.. ;_

!

Used to react with the Uranium Tri-exides to reduce
it to uranium dioxide. This reduction is an |

iexothermic reaction which itself also produces
exceptionally large~ amounts of heat. There'is an 1-

.

ioperational requirement to maintain the nitrogen
purge on the. system until a gas sample by Health & j
Safety shows system hydrogen-concentration.is below' j

2%, so that. explosive atnospheres are not generated. -|

l

I

,

1

J
i

t

+%

..

I
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RAZARDS IN REDUCTION AREA
;

i

!Hydrogen Sulfide (H S) !2*

Highly toxic by-product of the combination of hydrogen' |

and sulfites. The hydrogen is added in excess..cf l
-

stoichiometric requirements to insure' complete-
chemical reaction cf the feed v.aterial. The sulfitas :

are carryover prcducts from the urinyl nitrate' i

hexahydrate (UNH) in the Denitration phase. This! ;

toxic effect is IDLE at 700 ppm; lower doses cr.
concentrations cause eye irritation, loss'of-sense of- +

;smell, nasal and respiratory irritation, headache,
nausea, dizziness, unconsciousness and eventual death ;

due to respiratory paralysis. j

Nitrogen
..

t*
- !

- Used as system purge gas and generated during the .

~

|" cracking" or dissociation of anhydrous ammonia.
iPoses a significant suffocation hazard as simple

~ !asphyxiant since it readily displaces oxygen-from-the,
|breathing zone of workers and is relatively.

unnoticeable by smell. There are license and-
operating requirements which force maintainingLa

*

:nitrogen purge on the Reduction Reactor system to
preclude a hydrogen gas explosion and exposure of the

to air, which causes the rapid formation of U3
UO2 There is also an operating requirement to03

.

imaintain the nitrogen blowback on the_ primary filter
filter bin for four hours after shutdown. [and the UO2

,

* Thermal Burns i

.,

The reactors in this section typically burn at 1200-

degrees fahenheit, and burns are likely if perscnnel.
- must work close to unshielded metals. Because of -;

the high temperatures and the thick walled reactors.
iextensive cooldown times are necessary.

,

!,

t

I

4

,

*h '

(
,, , -
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EAZARDS IN REDUCTION AREA ;

' t

jobs pose significant hazards and should be covered by
'
'

l i-The fol ow ng
- HWP's whenever they are conducted' t

Inner or outer reactor vessel repairs'1.-'

Repairs on the crossover piping system2.

3. Feedscrew repairs or replacement ,

*

!

4. Bin repairs (may also require Sealed Source Work
q,

Permit) j
!

5. Pressure taps .

Primary or backup filter tube changeout ,

6.
i
T

7. Ammonia storage tank repair
;*

Ammonia Cracker (dissociator) repairs8.
|

Hydrogen or Off-Gas Burner repairs.9. .

O !

.

i

il
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.
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'O? HYDROFLUORINATION: AREA HAZARDS [

befoundinthisareainclude,butinnoway'arelinkted.d-Hazar s to
to the following:

Uranium Oxides (UO2) >

*

Class Y compounds mostly insoluble in body fluids I

and primarily long term dose hazards when deposited
-

in the lungs by inhalation. With Class i Compeuhds,.
the radictoxicity is more controlling than the che-

~

I

mical toxicity.

* U3 Og or Black Oxide
!A primary decomposition product-of air reacting with:-

UO2 >
.

'

Hydrofluoric Acid (HF) ,
*

This is the primary treatment chemical. utilized'in-

this process. It is used'in great quantities.to
to create UF'_which is the. feedreact with the UO2

,

4

.O. product for the next stage or fluorination step.
' Human health effects of overexposureHealth Effects:

by eye of skin contact with the liquid severe eye and j
-

skin corrosion, excruciatingly painful, deep-seated ;

and slow healing burns and ulcers. Causes immediate ,

;burns and rapid destruction of tissue accompanied by.~

severe pain at concentrations about.50%; in 20% to-
50% concentrations, the-burns can-be' delayed 1-8

!hours; in concentrations less than 20%, painful-
red skin delayed.24 hours; latent skin: burns with e

|death of living tissue can occur even'at concentra .
tions of 2%. Th'e fluoride ion readily penetrates'the- j

skin and deep tissue causing destruction of soft tis-
sue and decalcification of bone. . Tissue destruction'~

'-

'

and neutralization of HF proceed for days.

Ingestion of the liquid may cause severe burns.to the- i

|mouth and tissues of the upper gastrointestinal-tract'
with severeipain, bleeding,' vomiting, diarrhea,.and. J

collapse of! blood pressure.' |
1

0
1

.g-

s
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OL Overexposure by skin or eye contact with the vapors may causeeye irri-
-

'

- - -

skin irritation or corrosion with discomfort and rash;
>

tearing, or blurring of vision; or eye ,!
tation'with discomfort, '

corrosion with corneal or conjunctival ulceration.
'

HF can be absorbed through the skin in toxic amounts.-

overexpcsure by inhalation can cause choking and coughing; ,

severe eye, nose, and throat irritation followed, after an
-

chills, difficulty

asymptomatic pericd cf 1 to 2 days, by fever,cyanesis and pulmonary edema; hypccalcemia.which'

in broarhing, or kidney andleads to life-threatening cardiac arrhythnias; !overexposure by inhalation to concentratedliver damage, #

hydrogen fluoride vapors can cause pulmonary edema and' death' Prolonged overexposure to the vapors can 'within 2 to 3 hours.cause fluorosis which may also result in weight loss,' brittle
anemia, weakness and stiffness of joints.bones,

SCBA should be specified if direct contact with HF or it's '

j

a supplied air respiratcr is an acceptable-

vapors is possible,alternative to SCEA if extensive mobility is not required.
'

Contact er mixing of HF with small quantities of water can'
result in violent or explosive reactions. Any use of water to

-

dilute or flush HF should be under the direct supervision of the
area supervisor and the water must be added in large quantities-
to insure the heat of the reaction is properly dissipated.

Medical help must be obtained without delay any time HF is known
or suspected to have come into contact with skin, eyes or has bee:

--

.;
inhaled or ingested.

Reaction between HF and carbonates, sulfides and / or '

Carbon Diox-cyanides results in the formation of toxic gasses,
-

ide, Hydregen Sulfide and Hydrogen Cyanide.
>

of HF with' silicon, glass, concrete or other sili-Contactcon bearing material will cause a reaction which yields silicon-
-

tetrafluoride, a highly toxic gas which is more toxic than the
-

HF.

Pressure buildup from the reaction of HF with. glass con-
tainers has been known to result in explosion of.the container.

-

HF is extremely corrosive to rubber, leather and most ;
-

organic materials.

O
:

)m
i
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HYDROFLUORINATION AREA HAZARDS ;

|

v

-The following jobs pose sign f cant hazards and should be covered by
'

ii
HWP's whenever they are conducted: q

1. Clean-up Reactor repairs
,

!
2. Feed screw repairs cr maintenence

3. Seal bin repairs (may need Sealed Source work permit).

4. Acid line repairs
:
,
,

5. Pressure-taps i
t

6. Primary or backup filter repairs

7. Discharge bin repairs (may need SSWP)

8. UO2 feed bin repairs (may need,SSWP) ;

9. HF-Off gas scrubber line repairs -

O.
10. HF Acid storage tank or line repairs

11. HF vaporizer repairs

12. First or Second stage reactor

.. !

:
e ,

$ -

.
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FLUORINATION AREA HAZARDS
,

.

-Hazards to-be found in this area include, but in no way are limited
~

|
to the following:

,

Uranium Hexafluoride (CF6)=
- Class D,. highly soluble material, highly toxic and t

the end point product for this step of the prccess
and for.the entire facility. ,

- Must be contained, will decompose rapidly giving cf f
hydrofluoric acid, fluorine gas, and UO2 F2-

1

Uranium Tetrafluoride (UF4) |
*

- Class W compound, soluble in body fluids, the feed
material of this process. Decomposes into HF upon ;

contact or exposure to moisture, j

Hydrofluoric Acid (HF)=

A highly toxic decomposition byproduct of UF6 and |

causes severe burns and the fluorine content can- |
-

UF4,cause accelerated bone decomposition (hypocalcemia). ;

Extremely corrosive to skin, eyes,.and: mucous.'
-

membranes (See Health Effects af Hydrofluoric : |:
Acid on page 31).

* Fluorine (F )2
Elemental fluorine is the most reactive substance and-

most oxidizing agent known. It is the. primary -

catalyst in this stage of the' process and is -

,

generated in large volumes from.the electrolytic
!decomposition of Hydrofluoric acid in the fluorine

cell room. The major hazard to humans from fluorine
is two fold, first the acute effect is that it-is- _

!

higcly toxic and corrosive,-the second is a chronic
effect from a condition known as hypocalcemia._ There i

-

'

is a-gradual erosion or decomposition of bone tissue 'l
very similar to extreme osteoporosis, and. eventual
severe skeletal ~ damage may occur. ;

- There is another unwanted side-effect of fluorine inthat it will make nearly every material flammable and
will support combustion in even the most unlikely
materials. The only way to extinguish a fluorine.
catalyzed fire is to shut off the source of the

ifluorine and then extinguish the' blaze.

LO- ,

-s
,

'

|
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FLUORINATION AREA HAZARDS

Another hazard of fluorine generation is the-

electricity used in the electrolytic decomposition
process to make fluorine. Large amounts of

electrical current must be rectified frcm AC
, alternating current) t DC (direct current) and this
poses additional shock hazards and generates enormcus
ancunts cf heat.

Hydrogen (H2)*

- Generated in large quantities as part of the
decomposition of hydrofluoric acid to create
fluorine. Hydrogen is explosive and highly flammable
and must be routed to the off-gas burner system for
safe disposal by burning.

Nitrogen (N;)*

- Used to blow back filters and to provide purge
capabilities, this gas is a simple asphyxiant and-
readily displaces oxygen from workers breathing zone('}(/ to cause suffocation.

Ionizing Radiation*

- The fluorination area is one of the few areas in the
facility where radiation and contamination levels
reach significant values. The ash receiving and ash
grinding areas can be "High Radiation" areas and the
drummed material from this area is stored in isolated
portions of the Miscellaneous Digest Area for 60-90
days tc allow the short-lived daughter prcducts
responsible for the.high levels of beta-gamma radia-
tion to decay off. These ash products can also pre-
sent significant internal dose problems if allowed to
enter the body through inhalation of the dusts.

-

- Another by-product of this area is potential.UF6
This hazardvapor while pulling the ash receivers.

can be somewhat lessened by feeding a layer of UF4 on

tcp of the ash, but the UFa material must be kept dry
it's decomposition to hydrofluoric acid intc prevent

the presence of moisture.

.
s

.x,

<%



. . - .

!.
F

Facility Hazards
Fage_36 cf.48

+
.

:i
'

FLUORINATION AREA HAZARDS
,

* Thermal Extremes
t

- *

, The fluorine cells and cell room are verv hot when;in- '

cperation. They pose burn hazards as well as~ heat '

stress to humans who must work-archnd them.

- The fluorination towers and the. cleanup reactor burn
temperatures. approaching 1800 degrees Fahrenheit j

at
and are extreme burn hazards. ,

,

' The steam tracinc coils used to cool the walls efitha !
-

reactors and the filters pose burn hazards to' workers _

- The secondary cold traps operate at 70 degrees below
zero and can easily cause'. frostbite to. skin. The i

released vapors from the freon system can also freeze-

exposed skin as well as present an asphyxiation
hazard by displacing air from the worker's breathing-
zone.

Freon and Ethylene Glycol'
- x

4

Used as refrigeration agents-in the cold traps. Freon
displaces air.readily and poses a potential asphyxia . |

-

tion problem if workers are exposed.to high concen- 1

trations, such as in a confined or poorly ventilated
This group of Trichlorofluoromethane,.thespace.

halegenated hydrocarbons, are also moderately toxic :

to humans and if breathed in concentrations of 2% -
2.5% for twc hours or more they can be lethal. If- ,

the vapors are exposed to very high temperaturesi the g
this is a. toxicgeneration of phosgene gas occurs,

gas with high irritation potential to lung tissue-and i

the aveoli of the lungs.
..

-

- Ethylene glycol is-mildly toxic to humans. It.dces, j
however, work on the central nervous system causing.
convulsions'and coma in acute doses. Inhalation and.
ingestion are to be avoided. Skin contact-wil1~. ,

result in mild irritation and'is slightly toxic on j

long term: contact. The eyes will'be irritated and: 1

show signs of conjunctivitis but no long term. serious
corneal damage is anticipated.

.s

:
, , - - -
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HAZARDS IN THE TANK FARM AREA |

-The hazards to be expected in this area include, but in no way are
limited to the following:

,

;Anhydrous Ammonia* !

- 2elivered by tanker trucks and designated for use in
the Fertilizer Producticn process and fer " cracking",. ;

or disassociation into Hydrogen gas and Nitrogen. gas.
The Hydrogen gas is used in the Reduction process to-
achieve high temperature combustion. Ammonia poses
multiple hazards to humans, it is toxic and.a severe
nasal and bronchial passage irritant. It can cause

1rapid incapacitation and severe swelling of nasal.and
bronchial passages which can cut off or severely
restrict-air flow to the lungs not only causing pain ,

but potential asphyxiation, as well. .It can also. ;

damage eyes and cause irritation to the skin in ele-
vated concentrations. Fortunately, the gas is'very-
easily detected by its highly characteristic odor and' 1

the threshold for damage is somewhat higher'than the-
/"'

detection threshold.
.\

Anhydrous Hydrofluoric Acid .;..

*

*

- Delivered by tanker truck and designated to be used
in the Hydrofluorination. process and also for
electrolytic decomposition into Fluorine gas and
Hydrogen gas for use in the fluorination process (See
Health Effects of Hydrofluoric Acid'Page'31)..

h
* n-Hexane ,

' - Celivered by tanker truck and designated for use in j

the Solvenu Extraction prccess. This liquified gas

is highly explosive and flammable.
?

- Nitric Acid
i

- See Page 23

Nitrogen Gas*
j

- See Page 29
i
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Facility Hazards.
Page 38 off48.

i

HAZARDS IN THE FERTILIZER PRODUCTION AREA
:~~

f'TU -The hazards in this area include, but in no way are limited to the
,

following:

:Uranium and Uranium Daughter Products* fInitially the Solvent Extraction "Raffinate" solution '

is in a thin slurry of weak liquid nitric acid,1and
-

suspended solids. This solution must be neutralized
and the ph slowly raised to' allow precipitation of |

the various dissolved and undissolved minerals and
'

!

metals. It is these minerals and metals which cen-
tain the radioactivity from . uranium and uranium !

'

daughter products. The neutralization is performed by
tthe addition of Anhydrous Ammonia and the metals pre-

cipitate out with the increasing ph to settle.in the ;

sludge at the bottom of the first Clarifier Fond. .

*

Barium Chloride is added as the clarified ammonia '

nitrate supernatant is transferred to the next
intermediate storage basin. This results in the
occlusion of the Radium _ daughter products which
settle to the bottom of the basin and the resultant ,

" fertilizer grade" ammonia nitrate supernatant is
pumped from this settling basin to the fertilizer. ,

holding basin and subsequently to fertilizer distri-
bution trucks.

.). - The precipitates, from the neutralization step in the #

Clarifier Ponds, form a' finely divided sludge. The

solids contain small amounts of Uranium which could
not be removed in the Solvent Extraction Process.
This material is allowed to accumulate-in each of the

>

four clarifier ponds for further recovery of the-
Uranium. The major . hazard of this area is the ,

airborne contamination potential of this precipitated
material if it is allowed to dry out and become

This cansuspended in the breathing air of. workers.
eccur from the pond liner side walls, from the sludge
itself if the liquids are pumped out for processing,
and from the deliberate concentration of the solids
when processing for shipment to the mills for-

recovery operaticns.
- In Ponds 2, 4 and the Sludge Centrifuge Area TH 230 |

is the controlling isotope. TH 230 is much more
restrictive than Uranium and requires special samp-
ling -and protective measures. It is necessary to- |

|sample larger volumes of air to reach minimum detec-
tability for Th Special equipment is required-to |230

detect the levels ~of contamination that are required |

by procedure. Survey methodology is' spelled-out in !

procedure.
..

k

J

*

?

!
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-

HAZARDS IN THE FERTILIZER PRODUCTION AREA
,

Uranium and Uranium Daughter Products (continued)*

The piping and pumps used in the clarifier area also-

present a significant contamination hazard as they
_ |

,

are rigged or unrigged to support various operations. 'ichange pends in service. The hazard is due20
primarily to ingestion of the Uranium compounds and
rhe resultant heavy metal toxic effect, particularly
on the kidneys. The chronic hazard is due to the
carcinogenic, or cancer causing, capacity of low
level ionizing adiation.

Anhydrous Ammonia*

- Used as a neutralizing agent in this phase of the
The ammonia is added to the nitric acid.process.

based raffinate slurry to raise ph and encourage
precipitation of the solids. Ammonia is toxic, the

:

vapors cause irritation of the eyes and' respiratory
tract. Ammonia is poisonous to the point of being

1/['. lethal if inhaled.in significant concentrations.~

'
-

The effects may be somewhat' delayed at lower doses cn:
concentrations so victims of exposure should be
watched to insure the delay is not misinterpreted as
a non-exposure or minor exposure.

Darium chloride*

- This material is toxic to humans. It is added to the
supernatant ammonia nitrate liquid as it is
transferred from the Clarifier Ponds to the Storage
Ponds.

.

- The predominant hazard is encountered by those
personnel who must mix the dry powder into the
addition tank or those personnel who may be in the
mixing arca and exposed to the fumes or dust from the
powder.

O
.s
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Facility Hazards |
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;

EAZARDS IN THE FERTILIZER PRODUCTION AREA
,

Barium Chlorida (continued)*

4

- Acute exposure,.by ingestion, results in severe ?gastrointestinal irritation, nausea, vomiting,
diarrhea and excessive salivation. There'may also be

excessive sensation of dryness and constriction cf |

the mouth and throat accompanied by a metallic taste. j
Systemic effects follow and may include ccular
changes causing blurred vision, heart functions and ,

central nervous system functions may be. adversely.
-faffected, varying from minor weakness to the point of

paralysis. Gradual increasing sleepiness with mental I

confusion. Hemorrhages may cccur in the stomach,
intestines or kidneys. Kidney damage and kidney
failure are possible. Collapse.and death due to
respiratory failure, severe hypokalemia and cardiac-
arrest may occur.

,

() - Acute exposure, by inhalation, is Immediately >

3 '

Dangerous to Life or Health (IDLH) at the 250mg/m
level. May cause irritation of the respiratory tract ;

with sore throat, coughing and labored breathing, j
'

Large doses result in symptoms similar to those
described previously for acute ingestion ~.

;

- Acute exposure by contact with the skin may cause
If |dermatitis and irritation to the affected areas.

exposure is sufficient the same effects as associated -[
1

with acute ingestion are possible.
!

|
'
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HAZARDS IN THE FERTILIZER. PRODUCTION AREA

;

* Thorium
One of the many radioactive daughter products of
Uranium are Thorium 234 and Thorium 230. The chemi--

,

'

cal compositions of these daughters are in the. form
of Thorium oxides which are Class Y compounds. Tho-

rium 230 and Thorium 234 are the most restrictive
,

"

alpha and beta-gamma emitting nuclides respecrively
rhat are present at the facility. Where Thorium 230
is present at sufficiant levels to be the controlling
isotope, ie. Pond 2, 4, and the Sludge Centrifuge |

special sampling and perconnel protection tech-
.

Area, Studies are underway at thisniques are necessary. '
time to characterize the entire facility to determine
the extent of Thorium 230 and 234 contamination to
provide assurance that proper radiological controls
are in place. ,

i

!
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Facility Hazards
'

Page 42 of 48

(U PLANT AREAHAZARDS IN THE DUF4
,

-Hazards to be found in this area include, but in no way are limited
to the following:

Depleted Uranium (DUF )6*

- The feed material for this process step is "used" or
" depleted" UF6 returned from the DOE facilities after
extraction of a partial percentage of the Uranium.235
isotope. These " Tails" as they are kncwn, are
returned in the same shipping container they were :

sent cut in and are loaded into the autoclave fcr ;

processing. ,

- Radiation levels on these returned cylinders must be -

monitored, as past experience has shown levels as
high as 300 Mrem /hr, on contact with the cylinder.

The products of this process are " Metal Grade Uranium-

Hexafluoride" (UF ) and Anhydrous Hydrogen Fluoride4
(HF).

Uranium Tetrafluoride (UF )4*

O
- See Page 34 ,

Hydrogen Gas*

- See Page 28 f

Nitrogen Gas* '

- See Page 29
Hydrofluoric Acid*

- See Page 31
* Ammonia Gas

See Page 28-

* Steam ,

* Thermal Heat
- See Page 26 j

;Activated Carbon* ;
i

Refrigerants R-13 and R-502 q, *

* Radiation
- See Page 2

O
:
i
!

|.,

;

,
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r^x
HISCELLANEOUS HAZARDS IN THE BALANCE OF THE PLANT

-The following hazards exist in the plant, this list is in no way
considered to be complete, but rather a listing of known hazards:

* Asbestos

- This naterial is currently known to exist in the #1,
#2, and #3 Mcror Control Centers. It is used in
brake linings on vehicles and as fire or flame
retardant material such as insulation in various
areas of the plant. The material is an exceptional
hazards to hunans as it is a known " carcinogen" or
cancer causing agent when inhaled and deposited in

Work on the naterial requires respiratorythe lungs.
protection, special training of workers, containment
of the m;terial and keeping the material wet at all
times when working with it.

- Asbestos is also used in the are shields in large
electrical breakers and can be a hazard to
electricians who work on these components.

.
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Sequoyah Fuels corpora:icn is committed to providing a safe ;;

work environment for all empicyees, contractors and visitors 1

at the Sec.uov. ah Facility. All work shall be erformed in such !
.

a manner that exposures to personnel and the environment are 3

maintained ALARA, "As Low As Is Reasonably Achievable". Tc |

ensure that this condition exists, the company will provide a !

Health and Safety Department with the c.rimary rest. onsibilit / . .
. .

To en'sure that':he - :of establishing a safe' work environ =ent.. . . . . . . .. .
.

radiation Orcrection crocram is acecuazeiv acministerec, nis
- -

. _ , .- - -
.
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has.been prepared for use by f acility personnel during the
'

perfarmance of licensed acrivities at . the Sequoyah Facility.
. . . . . _ ,

General program recuirenc are prov cec to-ensure Inat :ne. ;

. . . .
..,

. .

elements or a cor"renensi . _ation protection program are |

in place at the 4:ility. Implementation of the requirements
>

will be in accordance with written approved'- facility

procedures. The Radiation Protection Progran and the f acility
operating procedures are the primary documents used to ensure . !
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5.2.2 Surface Contamination
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performed ~as necessary to retain control of' the t

- operation. A final contamination survey is performed *

after cleanup and before the area is released fr:r
L- control.

Surface contamination guidelines for the facility a r e'.
,

established. Action levels which specify acceptable
levels in various areas of the facility, including.the

~

unrestricted area, have been established. Contamination
which exceeds these action levels shall be-reported to
appropriate facility personnel and actior.s are taken ::;

'

ccmplace decentaminati:r ir a timel,. marner. Prakat :nz
of the results and any additional controls wnich ;are
established shall be made to determine if reporting :: '

'

the Nuclear Regulatory Commission is required.

Removable surface contamination is routinely acnitored
using disc smears. The paper disc is wiped over the
surface to be surveyed . sing enough pressure to remove' ;

loose materials from the surface. A smear sample should
2 2cover a surface area of 100 cm. A 100 cm area is

equivalent to a 4 inch square or an area - 2"- X 8". .

Typically an "S" shaped' wipe is made using a 2" diameter
smear over a distance of approximately 8 inches. The-
smear paper should be placed individually between the
pages of a folded piece of paper or in individual

:

envelcpes to prevent crcss contamina:icn between smears.
Adequate identification should ce provided on the paper
or envelop housing the smear samples, since there will be ;

a delay between collection and analysis. The smears
'should be counted using a suitably calibrated counter and

analyzed using calibration techniques appropriate for the
radioactive material that may be present on the smear.

:

Parts and equipment that have'been.used in restricted- -;

areas must be monitored before release from the
~

restricted area. If the equipment is believed to be -

internal _3 contaminated'it must be handled carefulli T::
allow assessment of the potential internal contaminat :r. *

If the inner surfaces cannot ce accessed - f or- surve. )
purposes and-they are potentially contaminated the iter
shall be assumed to be contaminated. Special probes may
be available to survey the inside of piping and vessels.
Smears can be collected by using special tools. Release 1

of parts and equipment under special conditions such as ,

these will require the approval of the RPO.

5.2.3 Penetratina (beta and carmai Radiation j
|
'

Penetrating radiation levels at the Sequoyah Facility are-
evaluated by taking direct measurements with surve)p' instrumentation and by issuance of personnel dosimetry t:

.

1
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?in a timely manner. Ring or wrist badges may be used for

_

special conditions where the: extremity exposure needs' to .j
. be monitored. ;

i

Personnel dosimetry reports received from a vendor are -|
forwarded to'the RPO or to a designated individual _with i

appropriate qualifications for review. Actior. levels e

shall be established for the facility.
,

Shallow dose equivalent and deep dose equivalent results
'

,

are maintained in a data management system, recorded-en
ar NRC Ferr 5 or eq= valent and reporned :: ccrkers >

annuaT13 Lj

5.3.3 Internal Excosure
:

5.3.3.'1 Airborne Radioactivitv Excosure 3

Air sampling is the primary method utilized at the
sequoyah facility to assign internal exposures to
individuals' frca normal activities and-
concentrations. Air sample results are also used-

..'
to identify situations where elevated- airborne
radioactivity concentrations indicate the need to

'perform post event bicassay-sampling to aid in the
~ estimation of the intake and calculation of

internal exposures, i
.

Air sampling results_are used to estimate.the DAC- :|
hour exposure, intake, committed effective dose .

!equivalent and committed do'se equivalent ~ to organs
and tissues.

~

A computer should be utilized to perform the
'

calculations _and store the data --for tuture
retrieval. Flags at -action -levels should .be. :

included in the computer software package to help e

ensure that facility personw) are alerted :::
ainnificant le/eis and execsuru. 1

i

iide alth and Safety Technicians should be familiar
with- the action levels and' the appropriate

'

response. In many- situations . timely response to an ;

event is required and should not wait for entry of
data into the computer. The problem may need-to be ,!

mitigated to prevent additional ~ exposures of

personnel. Bioassay samples may also need . tc
collected shortly after the intake. For_ example; ,

if-an individual has been exposed ~to. . UF or UO,F:3

bloassay_ samples should be collected shortly after
- - the intake since the elimination from the body-

occurs rapidly. Tinely evaluation and reporting cf
-.

,

,

. -- ,m .._ , .,
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. -
evaluation and reporting of significant'results ::

.

supervision and management is required.
.

' Calculations of exposures to individuals must be
based on air samples which are representative of

. .

the actual exposure conditions. Lapel air samples
will represent the air concentrations to which ar
individual has been exposed. If air samples
collected from the work area are used care must be
taken to ensure that the appropriate airborne

. . . - . .

1concentration is usec. I r. a samoler is c o. e r a t i n c. 2
.

.

: cer a time pericd differe.~. - fr:r the ':tus;
.

exposure perloc, the ccncentrat:.cn during Ine-

exposure period must be estimated. The follcwin~ |

example is provided to illustrate h e ., this |
estimation should be made: - !

A samole has been' collected from a small work*

area 'wnere a gooseneck air sampler has' bee.- ,

set up. Decontamination work using a sand
blaster is to be performed. The sampler runs -

from 10:00 until 16:00. An individual. goes .
into the area for 20 minutes at 11:00.

The air sample collected is analyzed and the* ,

concentration during the sampling period.was
4X10* u.Ci/ml. The DAC for the i'sctope cf

'Iconcern is EX10' gCi/mi.
i

An estimation of the concentration during the Ji*
f

time period in which the worker was present in'
'

the work area and performing the work activity '

is calculated as follows:
,

(4X10* uCi/ml) (6 hrs) (60 min /hr) _

.

_. .2X' * m> * ,/ .. '.-i v .
>

(20 min;
r

* g y
._

-
*** .__= .f ,y--..%,e

. . ' _ _ . - . . . . - . , - ,.,$.n.--y m a - .s. n_
,..,,, . .

. .-
..g ..

,

fcilcws- ,

b

(7.2X10* pC/ml) (1 HOUR) '0.5 DAC-HES.(20 MIN) =

(5X10* uC/ml) (60 MIN)

This estimate ' assumes that the airborne*

activity present in the work area -Jas- :

generated while the worker was in~ the area
performing'the decontamination work. -,

;

i

A better approach would be to collect a samplee ,

while the work activity is being conducted and

5-9
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~ The following action levels have been established for |
stacks and' vents: .jp

|
LOCATION / UNITS VALUr

i.

f
t

DF1: ( F) 4G/ L 3-
'd2DS1: gCi/ml 9 X 10

42
.

DS2: 3 X 10 .j"

" 1.5 X 10 .|42 '

DS3:*

: DS4: 2.2 X 10 :{42"

7 ,. . *.; A 3. n. a a
jn .

. .,
. .

4

. . . . ,. . . ,..:2,, s.

.. . -+
.

: . .=.. ,. .. . ..a.

E4: 4.5 X 10* |"

,,,,.v-..a.. , . c,-, o A 2.v
Sil: 1. 5 X 10~"" 1

4

- 512: 2.5 X 10"2 i"
i

j S4: 1 X 10" |"

1 X 10'" '
"S5:

1. 2 X 10 " Id"S6: i

S6: (F)pG/L 5 ,

4 '

S7: pCi/ml 2. 5 X 10 '
42 i

58: 1.2 X 10"

!

) If any of the above concentrations exceed the action :

level, an investigation shall be perf ormed and an attempt |I
.

4

L made to determine the cause. .q

l
c. Combination Steam - Outfall 00'

1,

The corbination stream effluent shall be sampled
continuously by an automatic sampling device. Treat
samples removed from .the combination stream sampling-
point in the following manner:

1. Every Monday, Wednesday 'and Friday, a Health and.
Safety Technician shall inspect the discharge

j aanpler andre =cre the 'ed sample containers.#4'

<

L :. Remove the S-hour' samples from the refrigerater, i

and complete a chain of custody form. Submit'the
samples and the. chain of custody form to the
-Environmental Lab, for uranium, fluoride, total
suspended solids (TSS) and ' nitrate . ana lysi's .

3. Once a. week, usually - on Wednesday, obtain ar

analysis for ammonia-nitrogen (as .y) and Ra-2^5

(total).
~

On the last day of- each month, submit one monthly
. . composite sample to the Environmental Lab for analysis of

:. The-230, Ra-226, gross alpha and gross beta activities,
. ~

,

l~
. .

;

o

)
. . . |
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t

1-

:
,

>

;
,

I
and for uranium, nitrate, and fluoride concentrations.

h In addition, submit the second monthly composite sample
and request that the sample be preserved and retained f or ,

the Oklahoma State Decartment of Health. 'i

Ion the last day of. February, May, August, and Novembe-
submit the quality assurance sample with a chain of

'

custody f orm f or nitrate, fluoride, uranit m, gross alpha, i

gross beta, Ra-226, and Th-230 analysis. |

S.5.2 Controlled Areas I
-

,

'b

Control of ef fluents in controlled areas is oy tne use of j

containment devices including dikes., curbs, sumps, i

containers, absorbants, and " hot dog" (brand nare)'

cartitions.
.,

!
.

|

?
'

I

O

,

1

cj
l

'j.

.,

c ,
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shall identify ' individuals who have ~ sicnifican V.1
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evaluation anc test results are to be kept
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.
.

conridential .netween the medical star:.. and tne
e n c. l o v e e ..

The chvsical exanination shall include,.but not be
.- - .

. . .

1_.nited to, a medical history; an exanina 1cn ::
eyes, nose, throat, heart, and lungs; a chest X-

*

if indicated; a culmonarv function test; CELrav,
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necical nistory...

Followinc the chvsical examination, if the
. .. .. . - - . .
incivicual is c.ruallfled to- use reso.iratcrv.-

crotective equipment the physician shall document
!

the conclusion on a medical examination form. In.

the event of an unacceptable test- result, the
.. ,

evaluatina. o. nysician nav. s o. e c i r v. restriction rc=. . . .
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the physician. HoweverI records may be nade
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available to others for legal cr. cther _such
c. u r n. o s e s with the permission of the President !

i

Sec.uovah Fuels - Co".Poration. Records shall be
retained by a designated conc.any representative in . +.

-
.

accordance with the facility records ' retention 4

colicy and .shall be destroyed .only after written .
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Mincr injuries occurring in an unrestricted area
aid crocedures. -A icay be treated by routine first. -

record or_ very ninor.in]uries is not recuired . cut. . . .
.

should be maintained as good - practice. Sericus .i
!

injuries must be treated bv a physician. The chone-
numbers .of physicians,' hospital, and other

energency personnel shall be readily available tc:
supervisorv, ' health and safety and security 1

,

personnel. The President, Sequoyah Fuels -)
.

Corporation must be notif.ied innediately of any.
. . . .

serious. injuries.
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5.4 Effluent Monitorinc ;
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5.4.1 Airborne
,

The Sequoyah Facility has a number of stacks and vents
.. . . . . . . .

:wnicn are alrnorne effluent sources ~:ren :ne :acilltv_. i

These sources include the main plant stack, main plant j

cellec cr.dust collection systen, sampling plan:'. dust .
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digestion dust collector. i
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Sanples are nor.. ally exchanged every 24 hours. and U

analyzed for gross alpha activit'x. The analysis is"
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perforced after allowing for the . decay of short lived ':
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Ionization chamber instruments detect small curren a

!generated in an ion chamber when radiation passes through
. . . . . . . . . '

. ,,,sls kina or instrument nas caen - esigne::ne chamber. Au

to neasure the dose-(exposure) nreduced by rad!4 ~ien'inr
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measurement of ganna dose rates. Icn chambers are used ,

l.
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for neasurin9 radiation eso.ecial.y.v.nen n1xed beta anc
ganna radiation fields are present. Ion? chambers are- ,

sensitive devices and should be handled with care :c
prevent damage and to ensure that they remain operable. :

Thev are particularly sensitive to noisture or humidity .
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and should be kept d y at all times.
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Scintillators are frequently used to perait particle'cr '
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- Air samplina ecuin. ment c:. various tv.oes is usec to obtain'- ,
.

samples fron work areas and the environnent.for analysis4 .
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i of radioactivitv.. Tvpical air sampling .-equipment' ...

consists of a pump, :., cw meter, sanp.3 e co3__3 ec lon meclut
-
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a~ -umo, typically worn on the belt of the user, a flow rate
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management by the accountability section - of the
' accounting departnent as a running inventory of the
ancunt of uraniun held on site as source naterial.

. _ /' .. An annual physical inventory is conducted on theseI .
' l source materials,

b. A physical inventory of sealed sources is conducted
and- docunented at no greater than six nonth

intervals. A source leak test is perforned and
documented on sealed sources at six month or 3' year
intervals, as required by the byproduct material
license.

3.1.3 Shirment and/or Release

a. Outgoing LSA vehicles (anpty or leaded) - are
sur/ eyed for radiation and centanination and a
visual inspection is conducted. Vehicle conten.s
are accounted fer with a NRC DOE Forn 7-;l " Nuclear

L Material Transaction Report".

b. Outgoing raffinate sludge trucks are surveyed for
radiation and conta.mination. The contents of there
vehicles are a radioactive waste by-product shipped

L for processing and/or burial and accounted for by
sanpling and docunented on the shipping nanifest.'

c. Limited quantities of radioactive material is

shipped via connen carrier. These naterials are
packaged in a strong tight package that will not
leak during conditions norna11y incident to travel.
The contents of these packages are surveyed for
radiation and contamination. The maxinun allowable
dose rate- en contact with the package is 0.5-

nilliren per hour,
g

d. Radioactive waste is shipped in accordance with
Department of Transportation (DOT)-requirenents.

Sealed radioactive sources are renoved and disposede.
of by licensed vendors and returned to the-

i manufacturer or another - individual licensed to
receive then.

S.2 Control of Radiative Material

3.2.1 Markina, Labelinc and Storace

-

_All entrances to the restricted area are posted with a
sign containing the word " CAUTION", the three bladed

L
- radiation symbol, and the statement "Any Area or Roon

B-2
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Within this Plant'May Contain Radioactive Material". All

radioactive material storage areas are posted with a sign
~

;

containing the word " CAUTION", the three bladed radiation ;

.

symbol, and the statement- " Radioactive Material". j.
..

clearly identified as to their ;
-

. Radioactive sources are
contents and stored under lock and kev. Access to 4

- radicactive sources is limited to H&S Technicians for key
'1*

control purposes. Lockers containinc radioactive. sources ,
-

are labeled the sane as radioactive raterial storage ,i
,
,

areas. ,

I

S.2.2 Administrative Centrols
.

.

in:c Radiarien and High Radiation-areas shall be. |Access - - >

.~, ,_. _ _ n u- z.,._e-_.._.e - . _ . - ew - ~ *.. . e. =. .

_ _: a. _ . ~
_,

-._.___,__=.2 __-_ o m.. .~ .
5..

Reasonably Achievable (ALARA). All personnel, including.- . ___

employees, contractors, and- visincrs entering . .ja

restricted area shall wear as a mini =un a perscnal *

dcsimeter (film badge or TLD) . ''isitors and contractors i
.

, . .. .
. .

rust review t.ne visitor training viceo prior c receiving ,

personal desi=etry and must 'ba esecreed at all times |

while in a restricted area. Health and Safety shall !,

assign and issue a permanent desineter, with ~ a unicue J
I.

dosinetry trackin number to each person who is grantec .

unescorted access to restricted areas er frequent site |

. . .
. .

.
>

visitors wno may require access to restricted areas. -

1

i

No one under the age of 18 shall be permitted to~ enter !,
I

the restricted area,
i

Possession and / or use of tebacco products and food is~ {

prohibited in any restricted area. Drinking- is 'l

prohibited except at specified locations.
< Radiation areas are posted with a sign stating.the word |

" CAUTION", the three bladed radiation symbol, and the
'

.[statenent " Radiation Area". i

_s

High radiarien areas are locked cr guarded. They are .;

. costed with a sic.n statinc. the words " CAUTION"< "High 2i
- g 4 n * 4 m.a g a m...~b o .l . i.u . .o 11 , m =. 4- _h. . o. 4.- b..v. g a, k1m4o_4 4

7. m. 4 4 = + _4 _. =.
=

-- -_a :* 5. e - -- -
. - - _ _ .

- - .e. ~n _- ...-; _ _n_..,aa-, a ; ,

. .. _: . _.,.,, ,_ e_ - _ - , _, u_-,...n__- = - . . _ _ . . . ,. . _._ . _. -m
f acility procedures. Exposure rate surveys are conducted .f
as required by written f acility procedures inside the .

-l

restricted area. |
.

h

B.2.3 Encineerinc Controls ?

1

;

Engineered access controls at the f acility consist ef. :
!

locks, chain-link fencing, doors, gates, partitions,
buildings, enclosures, and surveillance cameras. f

!
^|
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Centrol'of' Surface Contamination ;8. 3 -
.

S.3.1 Controlled Access Areas .

3

~

a. Semi-Controlled Access Areas
. .!

All areas- within the physical barriers of the ,

restricted area that are not posted controlled
access areas are considered to be semi-controlled

r
areas.

;

b. Temporary Controlled Access Areas .

,

This is any area in the semi-controlled access area j"

c unrestricted area that is bounded and posted as !

controlled access area te restrict access to ,

protect personnel frcn radiaticn er radicactive
naterials while work is in progress or actions are ,

being taken to clean up uncontained source .

t
naterials,

s

c. Controlled Access Areas ;

'

An established area which is clearly marked, access
to which is controlled, and which affords isolation !

of the materials within it. These are . uranium -i
'

n.rocess areas where c.reater potential for
,

. contamination of surfaces exists due to process ;

leaks, etc. Each controlled access area is posted
with a sign bearing. the words " CAUTION - Controlled
Access Area", and the three bladed radiation
symbol. ,

S.3.2 Use of Stec-Off-Pads ;

To mininize the spread of- contamination, the exit and 1!

entrance to controlled access areas shall be at
.

designated points only. These egress points are to.be !-

provided with step-off-pads and shoe cover stands.
'

Proper methods for use of step-of f-pads are delineated in
'
i

written facility procedures.
.

i

S.3.3 Prctectinc surfaces
,

i The use of herculite, visqueen and polyethylene bags will
6 be naximized to prevent the unwanted spread of

contamination to clean equipment surfaces.
>
.

S.3.4 Contamination Control q

5

Personnel authorized unescorted access to the restricted
area are trained as Radiatien Workers. Personnelz |

1

8-4
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!

entering the restricted area are required to wear.a smock j

ever street clothing. Personnel handling radioactive" i

naterials anc*.: / or. systems are required to wear process :

clothing / coveralls, and are required to shower prior to- ,

exiting the-facility. Prior to exiting the restricted. }

area personnel are required to nenitor for contaminatien
'

with a: personal contamination nonitor (PCM-13) or by j
- .
Irisker.

,

All material or equipment exiting restricted areas shall
be surveyed and meet the requirements for release for''

.

unrestricted use in accordance with facility procedures.

The prinary health risk posed by uranium and associated ,

hesedecay products is related to the intake of t

radicactive materials into the body _, In order to
nininite this risk, we nust conta'.n anc control the ,

naterial to keep it cut of the air, water and food we
-

censu=e and off skin surfaces. .

. ning on - shoes' and 3by trac. .Contanination - can be spread
transfer on clothing. It may also be- spread by the (
novement of vehicles, tools, and other equipment from one _,

location to another within the facility,-as well as, by i,

maintenance and upset conditions. ;

,
. . ..

Control or_ radicactive contaminataon is nos reacl_,y
,

accc=plished by the following:
1

Identifying sources of contaminatien.a. ,

b. Containing contamination at the source.

!

c. Isolating any uncontained naterial. through

contamination control boundaries (e.g., rope or
.

.

'

banner guards).

f
d. Establishing limits for radioactive contamination.

k

e. Planninct and performinc work in a nanner which 1

nininines the spreari cf centamination. |
~

f. Cleaning up spills cf radioactive raterials as
f

quickly as possible.
,

I

J

g. Applying anti-contamination steps.where identified 'and recommending ways to inprove the facility's
contamination control program.

h. Recognizing that contamination control is

everyone's responsibility. .|
1
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8.3.5 Safety Precautions -

;

The primary focus of the SFC radiation protection program :

. _ . . ',
1

i
is to prevent or minimize the intake or ragloactive ;f . -

-
- materials.'

,

Care shall be used when handling or cleaning up liquids
'

encountered in the facility. The chemical nature shal'
be understood prior to proceeding' and appropriate |

protective clothing and equipment shall be used.

Signs and barriers enclosing special areas within the !

f acility must be recognized, read, and their instructions
understccd fully befcre entering the area. *

No eating, drinking or use of any form cf Ocbacco product
'

is penitted within any Restricted Area at this; f acility .j

except as.noted below:
r

i

Cc=pany supplied and approved drinks are permitted .;
a.

within the in-plant Reading Room. Entry is ;

permitted only after washing hands and surveying i

hands and face- as a mininun prior to entry.

Protective clothing should be free of visible
*

uranium material.
,

b. At designated drinking fountains which nus; be- kept
free of dust or powder. .,

c. Ecttled water stations in the DUF4_ plant =ctor ' j
1control center where only drinking bottled water. is-

permitted. Drinking is permitted only after t

washing hands . and surveying hands and face at a
mininun prior to entry. Protective clothing should ;

.be free of visible uranium material. .

;

Always wash hands thoroughly' prior to using restrcom '!'

facilities located within the restricted area. |

S.3.6 'Confinerent of Centarinants '|
,

When radioactive naterials have not . been effectively
contained, it becomes important to ensure that they not ,

be dispersed to other parts of the facility. The 1
'

following sections describe actions to be.taken to ensure ;

effective confinement of uncontained radioactive.
,

materials. 3

In the event of a large spill,- evacuate the area and !

notify the Senior Shif t Supervisor and Health and Safety.

8-6
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"

The' source should ' be isolated in 'accordance with the-

- following guidance: q
,

Excess contamination in any forn.should be. cleaned-
~ . Q( / L up as soon as practicable. When prompt cleanup is q

a.

not: practicable, neasures shall be taken to isolate
the material close to its source.

b. Use buckets, ' drain systems, catchpans, or other
suitable nethod to contain licuid leaks and spills-

,

as - close to the source as possible. Containers ,

nust be large enough to hold the amount of material j

exoected or be maintained in such a-=anner as tc ;

}psevent overficw.
:

c. Take prcmpt corrective action to repair er replace
leaking containers which hcid ccntaninated 1

Dateflais.
t

d. Form temporary dikes or curbing to prevent.licuids . ;

fron spreading to cther areas. Permanent dikes or
'

curbing should also be used in areas where large -

volume liquid spills are nore likely, such . as
around tanks, handling areas and leading docks. ;

,

;

e, Report and repair er replace leaking valves, c

joints, bearings, seals, or other components in [
uraniun bearing process systens. ,

f. Clean uc leaks and snills in a timelv nanner
whenever-they are identitlec. ;

.-'A

g. Perforn routine maintenance on uranium bearing !

process systems and components so as to prevent {

future leaks.

'eh. Temporary Controlled Access Areas may c
established for work which is likely to create a

fsignificantly higher levels of contanination1than
is present in surrounding areas. The intent of the ',

Temporary Centrolled ' Access Area is te linit the !

s, read of contamination by centrolling access to. f

the area.
.,

^

8.3.7 Protective Clothina Reauirerents
f

All personnel entering radiologically controlled areas !
)are . required to wear protective clothing. as specified by

facility procedures, hazardous work permits, and by -

Health and Safety personnel. . Protective clothine i

requirements are based on actual or potential levels.of- j

contamination in the work area and the work to .be ,

;
i
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1

.perforned._ Mininun protective clothing requirenents for
personnel. entering Restricted Area through a- Change Room ~i

are'specified in operating procedure G-114, Change Roc c
i

R
- - Procedure.

Contact _- Health and_ Safety prior to entering _ any j
restricted area other than Restricted Area 1 (Main i

Process Area) . Health _ and Safety. Will review current |

survey results and specify protective 'clothinc :
-

,

!recuirenents.
-

,

,

Personnel entering Restricted Area 1 for the purpose of j
nakinc. a deliverv. shall enter thrcuc.h the notor-co. erated

'

,

truck ' gate . These persons must wear lab coat, shoe !
i

c; vers, hard ha .nd saferv classes anc't:.ne ther leave
their vehicle. |

1

Security personnel must wear shoe covers whenever they ;

leave their vehicle inside the Restricted Area. Security j
'vehicles must be surveyed and released by Health and

Safety prior to leaving the Restricted Area. All :

personnel nust nonitor themselves prior to exiting the
lrestricted area. 1

Personnel entering Restricted Areas nav be recuired to '

wear additional prot .tive clothing and exposure
nonitoring equipment, au the discretion of Health and |

Safety cersonnel. Additional protective clothing nay be
'

.

. .
. i

required based on survey data, worn to ce - per.,ornec,
cther work in nearby areas, and similar conditions which ;

are subject to change. ,

r

Personnel wearing shoe covers over street shoes.in the
Restricted Area may enter Controlled Access Areas without -|

changing shoe covers. Shoe covers must be changed at the
1Control Point when leaving the Controlled Access Area. :
i
;All personnel performing work under a HWP shall comply
Iwith the protective clothing requirenents of the HWP.

Protective clothing shall not be wcrr outside the
Restricted Area except as directed by the Manager or a j

tSupervisor in the Health and Safety' Department. !
F

Where liquids that nav. contain radioactive material are '

>

present in a work area and shoe covers are unlikely to :

protect shoes fron contamination, wear rubber boots. .!
.p

i
Gloves shall be worn when handling any potentially
contaminated iten, including ' bags,- which may be !

contaminated en the.cutside. -t
;
i

8-8
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Protective clothing such as lab coats 'and coveralls
should have-long. sleeves and the sleeves should not be

. .

rolled up. ;

$ 8.3.8 Monitorinc for Control of Contanination t

It is every individual's responsibility to be attentive -
to conditions which could result in the. spread of
radicactive contanination, and to report these conditions- t

to Health and Safety and supervision when they are i

observed.
6

Health and Safety personnel are responsible for routine j
'nonitoring of the work place for alpha - and . beta /garn=

centaninatier. This nenitcring inclufes process areas, I

areas outside the facility, equipnent, naterials, |
!vehicles and personnel.
,

Each individual shall: ,

,

a. Be familiar and cenply with all requiremen a .:
'

established to ninimize the spread cf ;

contamination. j

|ib. Strive to keep the job site clean and crderly at
all times,

Vacuun, or otherwise, contain all loose radioactivec.

f - naterial ' before it has a chance to spread and !

create a'hacard cr costly clean up effert. !'
t

d. Bag and label all potentially. contaninated .i
naterials prior to renoving from a Controlled- ,

Access Area. Transport materials to the Decon cr- !
iSolid Waste Area as directed by Health and Safety

cersonnel. .

.

1

iReport spills and clean then up as soon as possiblee.
to prevent the spread'of contamination. 1,

.!

S.3.9 Decontarination i

|

S.3.9.1 Personnel ,

i

Radioactivt contanination rust be . detected and ;

removed from the skin and clothing of personnel ;

before th2y leave a Restricted Area or change room- ,

to protect then and maintain control'of radioactive .;

contamination. Contamination incidents . nust be |

documented'so-that effective measures can be taken |

to prevent additional contanination. Furthermore,
'

1
regulatory requirements nake it necessary to

5-9
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,

f

p

document .~and evaluate contamination .so that- - j

exnosure records for workerr can be maintained 'in . i,

cchpliance with federal law.
,

p '

Although- skin contamination is. to be take
;( ;

the nature of the radioactive materials. .seriously, iconmonly encountered at the Sequoyah Facility make-
then more of an internal rather than an external

!

hazard. For this reason, exceptional care shall be
exercised to prevent ingestion or inhalation or
radioactive naterial.

- -

Personnel decantaminatien will be carried out in j
;

accordance with facility procedures. :
4

S.3.9.2 Tools and Equipment ;
L

When rencving equiprent, components, tools er oth e '

items from controlled access areas which are .

potentially contaminated with uranium, the |

following actions shall be taken (potentially i
'

contaninated items include equipment and ccmponents
which have been in direct contact with uranium j

process equipment and other items which are known t

or suspected of being contaminated). This does not [
apply to hand carried items under continuous

control such as pens, papers, hand held ;

instruments, itens bagged to prevent contamination, |

itens in pockets, and radics. :

After a respirator or a lapel air sampler has'been: :

used, it nay be bagged and returned by the~ user to !

the Health and Safety in-plant office without being
surveyed at the. controlled access area control. ;

!coint.
.

4

Remove as much loose radioactive contamination from 3

the item as possible.

Notify a Health and Safety Technician for survey-of [

iters. All iters must be released by Health and
'

,
safety prior to removal. ,

Health and Safety may, after survey, authorite

equipment, components, tools, or other items to be
placed in a tightly sealed plastic liner (bag),
labeled, and transferred to another controlled
access area. |

!

Bagged items renoved from a controlled access area :

shall be labeled with the following mininun' {
1

infornation:
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1. Description of Material-
2. Responsible Department-/ Group

!

3. Contamination Levels
4. H&S Technician Signature and Date-

Large items, with suspected contamination, which
cannot be- placed into plastic bags 'should be

i

decontaminated prior to removal from the area. If- j

it cannot be decontaminated prior to removal, a

contact a - Health and Safety Sunervisor for- !

guidance. j

!
i

5.3.10 Survevs . ;

,

Routine contaminaticn surveys of ficers and equipment f

surfaces are performed at certain frequencies in plant- ;

facilities and other areas to contrci che levels of ;

radioactive centamination to within' license *

|
specifications, detect off-standard trends, identify-

malfunctioning equipment, and prevent the spread of i

radioactive contamination from or within the facility. i

The objective of such controls is to reduce the exposure
of personnel to radioactive materials to As Low As'is |

Reasonably Achievable (ALARA). |

Surveys conducted in the restricted and unrestricted- |

areas shall be performed at randon locations. Particular
attention shall be given to traffic areas.-of- high
probsbility for contamination. The status of plant layup .j
and elecommissioning shall determine tne extenc c: :nese' }
su meys.

The following. actions and limits apply'to routine and.
special surveys performed at the facility on surfaces _ ; j
normally accessible to nersonnel workina in the areas.

"

This includes surfaces of equipment pieces that personnel ;

might come in contact with in the performance of their' - !

normal work, as well as accessible floors, walls, etc. t

It is not intended to apply-these limits and actions to i

inaccessible areas or to surfaces on equipment that would ,

fnormally' only 'be contacted during maintenance cr' repair,
Furthermore, contamination detected during preparation ~ ,

for or conduct of maintenance work shall not-be subject- |
to these limits and actions. Appropriate. contamination :

control and personnel protection requirements will be !

established for each job to prevent unnecessary exposure.
>

of personnel or spread of contamination. Following. j
completion of. maintenance: or repair work, followup j

isurveys will be conducted and the applicable limits and
actions applied. In addition, visible contamination ,

shall be cleaned from normally inaccessible' exterior '[
3

;
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surfaces upon completion of naintenance or repair work or ;

when cbserved during visual contanination -insrections. j
_

.,

t 1. Smear results greater than 500 dpm/100 c=2 (alpha er !

beta / gamma) in areas where drinks are provided j
--

.-
shall require cleanup and posting as a temporary
controlled access area. A follow-up survey shall ;

be done to ensure an effective cleanup has been f
r
;

concleted. .

.

l,

2. Any snear result greater than 2,000 dpn/100 -cn' j
-!.(alpha) in the controlled access areas or. greater '

that 1,000 dpn/100 cn (alpha) in semi-controlled2

access areas. shall be reported to the area- ;

super /iscr upon survey cc pleti .. ;

3. Any smear resul: ' greater that 20,000 dp:/100,cd- .

~

5
(beta /ganna) in controlled access areas cr greater
than 10,000 dp /100 cr (beta /ganna) in. seni-2

controlled access areas shall be reported to the
. .

r

supervisor. responsible for decontamination upon j

survey completion. J

>

A visual inspection for surface contamination shall be ;j
aperformed as delineated by written facility procedure bv

a Health and' Safety Technician for all uranium handling j

process areas. ,

Any visual contamination,-such as yellowcake, shall he
i

reported. o the area- superviscr. The superviscr
responsible f or decongamination shall initial the Routine .
Contamination Survey report and ensure the affected area ,

is cleaned up. 1

Cleanup shall be initiated.by the end of:the following |
shift.

Set up a temporary controlled access area if'needed'to .'
prevent the spread of.contanination. [

r

Each visual inspection tcur and findings will be i

documented on the; standard report fcrm. Reconnencaricns

are also documented on this form. o

o

The supervisor responsible for decontamination shall ;

notify the Health and Safety Technician when the clean-up
is complete. The H&S. Technician will then log the. time. .f

and actions taken in the shift log. .|
;

The Health and Safety Technician shall verify that the) !

required clean-up has been co=pleted. )
i
.

b
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8.4 Control of Airborne Contanination

844.1. Source Control ;

i :

The nainstay to' prevention of airborne centanination is .iw

the use of containnent and /.or ventilation to provide a ;

#negative pressure in the desired area. ,

.

-Containment - A physical barrier used in conjunction with |

a ventilation system designed' to prevent the release of .]

radioactive material into the work area. Containnent- |
refers to .the barrier that-is or can be directly. exposed' .;

to radioactive material. The containnent should prevent .|
the release of radioactive material through either sealed '

construction, negative pressure differential, or a ,

i

cenbination of both. 1
i

a. Permanent Containment - Includes the tanks, |

containers, pipes, vessels, and other enclosures |
'

which contain radioactive naterial. They have been
engineered into the facility design and -!
construction. ,

i

The form of containment-b. Tennorarv Containment -

which is typically used for short periods of. tine. -

Tenporary containments are usually constructed or
utilized during the performance of a non-routine j
operation. They are most often prescribed and used |

-\ durina jobs.which require a Hazardous Work.Fernit I
r-

1(HWP). ,

A

S.4.2 Local Ventilation
;

.:
,

The ventilation systens provide multiple functions, i

depending on the specific process area: |

a. Ventilation may be used. for controlling ;

concentrations of airborne radioactive material. t

b. Ventilation nay be used to naintain the quality of t
I

breathing air and for the reduction of flannable j

gases, fume and vapors, in process areas.

c. Ventilation nav be the prinary method of ensuring
'

that releases within an area are controlled.

Personnel should not enter or renain in an area or
building if there is any doubt about the quality of the
breathing air. When in. doubt, call Health and. Safety.

If operation of a ventilation systen required by NRC' *

license, state or federal regulatory connitment becones :
. -

.;
'
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F ' nen-functional, an evaluation shall be .perforned and the .;

responsible agency inferned of the condition.
'

i

LH
I Adequate ventilation can be achieved through the use of-

natural draft or forced ventilation. The Misc.. Digest. ;

Building and the ADU Slurry Building are - examples of :!
.

l' where natural draft ventilation is used. Ventilation j

j= fans or exhausters are examples of fcrced ventilation. i
;

:

; In order for any ventilation systen to work' an air flow l,-

; path must be established. This flow path can be .i
a

j -ccnplished by the use of louvers, rcef hatches, doors !

I cr exhausters.
4

i.

_ ,
. - venta, ation systens -j:crcea ventilation and na "",'

. .'

recuire an established air flow path. Air nust be able {
to flow into and cut of the area being ventilated. ;

:
;).

o
L S.5 centrol of Radicactive Materials in Effluents' !

;

!. .,

l
,

I

'. S.5.1 Restricted Area ;
1 .]
J ..

.

:!Gaseous effluent sources include the main plant stack,-,
4

j ' lab sample preparation room hood exhaust,-HF off-gas,

scrubber,: main plant dust coll'ector exhaust, sampling
.

plant dust collector exhaustr miscellaneous digestor dust.
j

p
-

i
.

|
collector exhaust, lab hood exhausts, roof vent fans,- _ |
depleted UF4 dust collector exhaust, depleted UF4 reacto- 1'

i. ecoling exhaust, the depleted UF4 drun dryer exhaust, and
i'' the depleted UF4 plant roof vent fans. 'Other efflucnt'

sources include the cooling air ~ exhaust from the hydrc-
| ~ fluorination lines, decon-recs oxylate and nitric acid;

b tank exhausts,' laundry room dryer exhaust, the plant's i

I ambient air sampling system exhaust, and solid waste |
lcompactor exhaust.'

:\
,

t

I' All liquid ef fluents excludina the stern water runof f are-'

::;
-

I
discharged into the combination strean, which. includes j

' the sanitary lagoon discharge. 'I
!

Airborne Effluent Mcnitoring 1
i-

:f.i: a. Main Flant Stack,'
I
J

The main . plant stack gasses shall be sa p1ed continuousiv_ :l-
,

at a nominal sampling rate specified in facility i
1
)j procedures.
j;-

A Health and Safety technician shall change the sanple ji '.'

filter daily and analyze it for gress alpha activity j

using a cas crocortional counting systen. j

L . i,
h

I
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Air samples should he' held' for at least four . hours prior !!

to analysis ~ to allow ne short-lived radon daughter i
~

g
;

products to. decay.
.

.

Determine the stack effluent cross aloha concentration .- |- -
.

,

(excluding short-lived -radon . decay products) . and express ;

the results in-uci/nl. ;
.

:;
.

b. Building Vents and Other Stacks j
i

1. MF Off-Gas Scrubber Stack j

i

The EF off-gas scrubber shall be sampled O

continuously during bicwer cperation'at a sa pling. |'
rate specified in facility procedures. .The sample
flow is thrcugh a potassium hydroxide ( KOH) -

scrubber solution, a moisture trap, and two |
carticulate filters'- all in a series. :i

.

t

2. Other Release Points ;

:,

Each airborne effluent release location listed i

shall be samplec continuously if the source's
release rate exceeds 10 c. -U/ month . Sam.oliac. is ,

required only when the associated exhaust fan is '

?

running. _-

,

The filter shall be changed daily and analyzed for 'l

gross alpha activity. These results are used to -i
derive the corresponding uranium concentrations in j
the stack or vent exhaust. j

If the measured or estimated airborne activity from i
stationary air sampling locations in the restricted area '

is >0,5 DAC, the Manager, Licensing and~ Health Physics
ashall investigate the' cause of the activity. . The manager

.

shall compare air sample results from site fence air . . '
samplers and review past releases. Additional reporting 'i

requirements shall be evaluated as- part of the.
;

evaluation, y

Monthly, the release rate from each effluent release a

noint er stack is summed.with all other release reints.'s then compared' to the [
'

.

iThe resulting - release . rate
plant's limit of 30,000 uCi/qtr. The release rate is- j

computed and compliance-is evaluated. 'j
n

!

If- the - DUF4 Plant Dust Collector exhaust exceeds 5
uCi/ day (0.002 lbs/hr) UF4, the Manager, Environmental, I

shall be immediately ' notified. The- Manager! .l
Environmental, shall make notification to the Oklahoma

~'e

Air Quality Service.
. .

i
9
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9.O- Ecuinnent'and Instrument Control-

!
.

9.1: ~Soecification
9.'1.1 ' Health Physics Instrumentation - Portable ,

*

Health physics ~ instrumentation provides direct readent 'of
or readout relatable to dose or dose . equivalent, or .;

activity per unit area. Included are portable rate and .|

integrating devices for alpha, beta and photon. ;

9.1.2 Particulate Radioactivitv Menitors ;
:
7

Particulate radicactivity =cnitcrs ' neasure cnly the
radicactivity present in cr en particulates suspended-in !

*

the ambient air, crdinarily by filtering the particulates '
from a measured volume of air and continuousiv cr
periodically measuring the radioactivity in the raterial .'

,

~
.

removec.
!
;

9.2 Inventerv ,

<
,

f
9.2.1 Portable Health Physics Instruments

f

Instruments in use will be. inventoried daily to ensure g

that the instrunent'is in working condition and stored at ,

it's proper location when not in use. This will include :i

a field check (cr e=ivalent- field verification) ~A

semi-annual inventory should be performed of all:
';

instrumentatien, including instruments which are in- t

,

storage.

9.2.2 Particulate Radioactivity Monitors ]
;

All installed air monitors will be-checked on a weekly j

basis to ensure proper operation in ' accordance with- I
-

approved procedures.

All portable air ncnitors will. be inventoried and .

. '

inspected monthly te ensure that the instrument is in
. -

stored at it's prcper-location whenworkir~ d'-4-- "A
,

no: in use, i-

9.3 Calibration

This section covers all health physics instrumentation and
monitors including portable instruments, laboratory counters, j

|installed air monitors, and portable air nonitors.
-i

,

'

;
L

i

r
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9.3.1 Calibration ' Frecu encv |
3

t

.

Instruments and monitors in' use shall be calibrated semi- '!
Tb annually and after any maintenance or repair that cculd

affect'the calibration. ..!
i
,

9.3.2 Calibration for Scecial Conditions

If the instrument is.to be used under conditions which' <!

vary significantly frem those for which the instrument is. a
1designed, the . instrunent should be adjusted, calibrated, '

and used only for the special . ' condition. When an

instrument ic calibrated for special' conditiens, _a

special identificati n label shall' be attached 20 :

indicate its applicability fcr its special use. ;

!

9.3.4 Radiation Enerav

Calibration shall be performed with a standard source or
sources providing radiation fields similar to those in -

which the instrument will be used. Where instruments
will be used in radiation fields of widely differing i

energies, the response of the instrument at several '

energies over the expected energy range .shal1~ be 'i
determined. s

..
,

9.3.5 Calibratien Records

A record shall be maintained of all calibration, l

maintenance, repair, and redification data f er . each
*

I

instrument and air monitor. The record shall.be dated
and shall identify the individual performing.the work. |

The record shall be filed with previous records on the
sane instrument or air monitor. Each instrument or air
monitor shall be labeled with the following information: ,

i

a. Date of the nest recent calibration.
'

,

b. Initials or specific identifying' mark of
*

calibratcr. q

c. Inergy correction factors, where required.

d. Graph or table of calibratien factors, where
necessary, for each type of radiation for with. thel

~

instrument may be used; this should relate . the-
-|scale reading to units required if units are not

provided on the scale.
,

iInstrument response to an identified check source.e. ,

,

1

f. . Unusual or special use conditions or limitations.

9-2
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?

!

Date that calibration is again required.c.- > ,

h. Special condition identification label, if- |
i

f~ ac. c. licable .
.

.

,(
|

..
.

.:

| 9.3.6 Calibration Standards- !
.

i

i Instruments and aiir monitors should be calibrated either-
~

.,

I against National Standards or with-Derived Standards. ]
.f.

',i- +

i :

9 . 3 .~ 7 Calibration Facilitvd

i
.

Free-spaca gecretry should be achieved -for photon +

--,..,___: ;; . , ,,a-.._-, . _ . ,-: :_s-... -,-_ . _,e; . ...i -- . .- w- .- -,
.

cbjects from the source and from the detector should be' :!
u

'

least twice the distance between the detector and the j
;-- at

,! source. The radiation backcrcund at the calibration '

- and. stable and shall'be~

! facility shall be low, known,. j
,

>

..

accounted for during callorarlon.,.

1

.
9.4 Use of Instruments and Monitors |

t
.

.

d i

| Any individual who uses an instrument or air monitor shall i

have- formal classroom training in the performance and |
j. operation of the instrument or air monitor. - After r, cessful ;

i. completion of the classroca training the individua;. shall !7

.. . o !.:_. ,= ,,a. _ . .e- - , 4 _4 . - _4 ae ,.se , ,
- 4, . .:

_e u /e ou .. . ;.~. - . - .
,- - - . . .. ....

demonstrate satisractorv knowledge and operation prior to 1

' - unsupervised use er operation. j
, t
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l'O . Tecli and Ecuienent Control-
ei

10.1" General 1Rectirements 4,

i

d T Good " housekeeping" practices shall be followed in order to ]
nininire the ancunt-of material that becomes contaninated Ji

. .
,

and has to be decontaninatec or ciscosed of as radicactive.
. ..

,

- t

waste.4

.-

tOnly those tools, ec.uiement, and material actually required.

for work shall be taken into Restricted Areas. Anything ,

taken into Restricted Areas say becone contaninated and :

w_11, at :be very least, require scnitoring for
centaninaticn before it car be released frer the Restrictef- [

Area for unrestricted use. If an iten becomes ccntaninated -

ir a Restricted Area it nus: remain within the Restricted i
i

Area, cr be decontaninated or disposed of as centaninated- |'
waste unless released for conditional use. Conditional use
nus; be approved on a case by case basis by the. Radiation
pretection Officer (RPC). j

!
.i

ipacking associated with an iten or other disposable outer
'

containers should not be taken into Restricted Areas.
:Because of the increased levels of contamination found '

L

inside of Controlled Access Areas extra care mus be taken
to minimize the amount of equipment and materials taken into- i

these areas. .|

Once tools are taken into a Controlled Access Area, they i

should be left in the area until the work which requires
those tools is completed. However, contaminated tools may !

be transferred through a clean area to another Controlled .

,

Access Area if they are bac~ed and tagged to contro' '!9.

contamination and if Health and Safety personnel approve the*

.i

transfer. j

personal'itens are taken into Restricted Areas at the [

owner's risk. While'in the Restricted Area, individuals [
should not unnecessarily touch a contaminated sur: ace or ;

allcw clothinc,- tools, or other equipment to do sc.
:
i

10.2 Centamination Centrol and Decontanination ;

,

Tecls and equipment which will be released frca a. Restricted
Area should be kept as clean as possible. .If possibleJcover
the iten with a protective cover such as a' poly sleeve or !

bag to prevent contamination, or apply a. removable cover
such as tape or strip coat that can be renoved to aid in

idecontanination. As practical, place all contaminated
equipment such as. tools'and samplin~e bottles on disposable ;

surfaces (e.g. sheet plastic). ,

1
:

3

1
1

3h7
,

- ~

. , . - . . , , -



.

- _ _ .,
< t

t

,

t,.

Tools and equipment that will be needed within'a-Restricted ~'Area on a routine cas1s snould be kept in the Restricted
iAfea to reduce number of items which may become contaminated

and reauire decontamination. These items should be >

A maintained at low levels of contamination to prevent [
personnel contamination and cross contamination with other :

'!

tools and equipment. Decontamination'should'begin at the
earliest practical opportunity after the contamination has. ;

cCcurred.

Prior to starting decontamination a survey shall-be done to ,

!identify the location and level of. contamination so that a
:plan.for decontamination can be formulated and car'ried out.

The fecentaminatier should be performed ir-a manner which *

efficiently utilizes available rescurces and.rrevents che
scread of contamination.

Surveys shall be performed at different stages of the ;

decentamination crocess to check the efficiency of the .

;
decantamination technique. ;

I
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- The Secuov.ah Facili:'f Emerc. enc.y - Plan (SFEP). is 'used bv.
_

i

. . .
s

to emergency ccncitlens at ne:aculty personnel to respon4. . . .
-

.acill "1 Since the rac111 v. has c..iscontinued crerations ;. . . _ . .

..o
.

. .
,
'

process chenicals and the , ul,s er. the uranium containec in :nec
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. rencers .heal:.n anc saretv.vicinity of the Sequoyah Facility will be negligible and !

response efforts from the off-site nublic.cr public agencies !.
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Exerc.ency res. cons e measures soecific to a task er
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11.2 Resconsibilities 4
.
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+
'

An Ener~eency Plan C0ordinator shall be' designated by the
President, Sequoyah Fuels Corporation, and shall be.

responsible for the Sequcyah Facility Emergency. Plan and
raintenance of energency f acilitie's, equipment and supplier in
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-y- ':training shall be naintained.
' 1

S ec.uev. ah Fuels Corporation shall implement- maintain and !

execute the response reasures of the SFEP. Changes shall not 'l i
.

be rade in the plan or facility precedures that would decrease _ 't
i
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111.3 Plan Description
.

-p
-

f

- - The sequoyah Facilit"2 Emergency Plan will be approved by .- ;
. ,

. ''i facilitv management.and be provided to ac..cropria.te facilitv.. ,

personnel. The following progran elements will be considered i.
.

for inclusion.in the plan:
.

'

f

1on-site Emergency Response organization
!-Sequoyah Facility Energency Plan Training Program j

Drill Program t-

|-Energency Equipment and Supplies t

Plan Maintenance-

Recognition and Classification of Energencies .

!Types cf Event Classifications ,

-,..-a = .-w u. - - - w =- s w =- - ;, a v s ,. - - :,--a. -- : , or.s e...- - =a- yywaw--s. w~

Energency Procedures ,

-

Hazard Assessnent and Projecticr ,-

On-site Energency Monitoring.-

Energency Exposure Control-and Reso.iratcrv. Protection.-

Energency Contamination Centrol and Decentanination j.

-

-
.. . - 4: ergency Monitoring or _rersonnel-

Personnel Accountability j
-

Rescue*

Traffic and Access Centrol f
-

Ventilation Operation During a Radiological or
ji

-

Hazardous Material Release r

Fire Protection
,

-

. Severe Weather ,

t-

Handling of Injured Personnel f-

Energency Response fcf Highway Accidents ~nvc1ving- ' ~

-

Hazardous or Radioactive' Material
On-site Emergency Response for a Spill Involving i

-

Hazardous or Radioactive Material ,

Emergency Connunication During an Energency ;
-

i

-Record Keeping and Documentation During.an'Energency-

!Reporting Requirements
!

-

!

The clan must provide sufficient detail so that the reaulaterv . ,

- -

. -- . .. .
,

. ,-

anc racility recuirements are convevec to nersonnel wn.o will' r

!

energency.' Infc'rnation should beuse the plan during an
mas e -wwww "^-,,=- -haw *
-d -=~^^d ~=-a.=.e'' "y- - e"-i

a
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be quickly referenced and used. g
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POLJCYPROCEDURE
,

,

TITLE: ALARA

I. POLICY

It is the policy of SFC to protect its employees, the public,
and the environment by maintaining radiation exposures and
releases of radioactive materials to the environment as low as '

is reasonably achievable (ALARA).

II. REQUIREMENTS
,

The Nuclear Regulatory Commission's radiation protection
regulations require that licensees "make every reasonable

(
effort to maintain radiation exposures, and releases of
radioactive materials in effluents to unrestricted areas, asN
low as is reasonably achievable" (ALARA). ALARA is an
approach to occupational, public, and environmental protection
by which exposures to radioactivity and releases of

radioactive materials are managed and controlled to levels
below regulatory limits. It must be understood that ALARA
practices involve the balancing of costs and benefits, not ;

dose minimization. In other words, ALARA is a commitment to
'

go beyond regulatory limits to the lowest practical exposure
or contamination level, taking into account social, technical,

iand economic considerations. SFC is committed to the concept

of ALARA.

ALARA is everyone's responsibility. It requires the

involvement and cooperation of all departments and all

personnel

SFC is committed to and responsible for a successful ALARA
program. SFC management will establish ALARA goals and f oster ,

a strong ALARA climate, will support efforts to maintain
exposures / contamination levels ALARA, and ensure that the
facility has the necessary resources to operate a successful

I

ALARA program.
!

'

0;
.

!

l
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i

Date 1/13/92 1
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Page 2 of 2'
f' !

,

m
The principal means of maintaining radiation exposures ALARA
are through application of design and engineering. controls, |
administrative policies, personal protective equipment and I

training. In that regard, implementation of SFC's ALARA
|policy will include the following basic aspects.

The ALARA concept will be considered in all phases*

of activities involving potential exposure to or ;

releases of radioactive materials including - plant
operations, planning of jobs, develop =en:- cf

procedures, plant modifications, equipment
selection, maintenance activities, effluent
releases, etc. ;

Administrative procedures will be instrumental in*

setting program goals and objectives; method for
job planning, monitoring, and review; methods for
evaluating, monitoring, and reviewing releases of :

. radioactive materials; measurement of success of
>

ALARA efforts; and measure to effect corrective
actions as required.

Instruction will be provided for all personnel to' ;*

assure their understanding and support cf the ALARA >
'

program, including jcb-related training for
workers, incorporation of ALARA philosophy in basic,

radiation protection training and ALARA awareness ;

training for managers, supervisors, and
,crofessionals.

!

Exposure data and release data will be collected, j*

analyzed, and evaluated to ascertain achievement of
ALARA program goals and objectives and to identify
trends requiring corrective action. ,

* Channels of communication will be cpen to all- ,

management levels of SFC for employee's suggestions
regarding the ALARA program and for resolution of -

,

ALARA issues and concerns.
,

* An ALARA Conmittee has been established at SFC to
aid in incorporating SFC's ALARA commitment into |

SFC's operations and practices. The Committee is
comprised of managers and executives from'SFC and
SFC's parent company. The role and function of the-
ALARA Committee is explained in SFC's li ense.

/)) ;

Prepared by: Approved by: 'l I / s

Health & Safety // P:/6sident
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POLICY PROCEDURE

O].

%

Tl72E: RESPIRA TORY PROTECTION PROGRAM POL.lCY

STA TEMENT

I. POLICY

The managenent of sequoyah Fuels Corporation and the Health
and Saf ety Staf f renain dedicated to naintaining CCcupatiCnal..

..
. Caterials as 1.ow r.s -is _esSonac-;.

. , , ,
.s

expcGure to raclCaCt1VeThe conpany has developed and raintains
Achievable ( ALAP).) .a cc=prehensiv i Respiratory Protection Prcgran to achieve this
t,. . 4._ .,

The prinary cbjective Cf the respiratory protection prCgrE3 iS
;

d
to limit the inhalation of airbC'ne radioactive Caterials an- C hv 4*u "c c'"'C"Occ F~." ~- 2 "~ ~- :-- -- -, ,c7

- -
p- - r= v 4 =- -- - 2-~~r

C _ u. . = ~- C . . . ~. .. 4 r = 1
-"2 -. 'u

-

c--

.,>1' w p- c C'a'l # c'v- c ' v "y ,ol ; ~ 2 # ^ ".. .~ #
.w. 1

- b' ~bc 2-

- +-- -
, . . d _; u w _ a . T.w. 4. e

vu&;- **#F''".~S.i"..'..:".'-,- ..,, ;

C n r. 5 - v,1 e , .i ". . C ' "wd i nc,u
D, ". C o c c c , ++ - .

- + . _ .
---

e ._. . . . e t., ,. 4 . . -~-- ' =
. . ,1, i 4 7. a +w. 4 v 1. , c .-,3 4 w.~c .- -. wheneve y = a-al. W s". =~ . .c~

'.

az
- -p.y - -

4 --. --.ss--+ ..
w

-4-
--
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.
' n v:~~y--=-- ;

: .=. n a u i a cv L = n.n.e - '.t p e n 1 4 &- , ~.n.=- v = =-v -- -.- yy .
. .c e-- _ .-- , . . . c, ,

1., 4 3 4 . ,.;c _ .: u
-, .-- . c .~ , 4 . mc,. v. t w (' ;. .; r s- . ~j .. c. s. &c 2 2 .;; ..

7
s,/ . e r 4 o. A -ya-y ;

T.I . 0.u.0 gip % .ryT. C:7 rV . ,

.
.

.

w111 cxercise scunc.

Secucvah Manacers and' Sucervisors

.udcerent .av n. rov 1cing anc usinc. encineering contr:_s where
- -

' .- . . . .

,

. , .

,.
- to avoid unwarranted use of EFE acccrding to the-

feasible
following guidelines:

. . . . . .

are plannec activities tnat areoperations,

A. Routine ret,etitive and occur with varicus frequencies.cenerally
such operations respiratory protection should beFor The useaccomplished b.y the use of encineerinc controls .- -

cf RPE as a substitute for practicable engineering
RPE naycontrols in routine operations is inapprocriate.

be consicerec l,o r use, however, in cases where..

engineering centrols are determined to be impra:tical, cr
wn11e engineering conyrols are being instituted cr

. .
. ,

-

evaluated.
.
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;--
v rageiof .

, ;
,

I

..'
,

operations . are activities that are' either}c
NonroutineL 3. nonrepetitive or else occur so infrequently that adequateL

2 limitation- of exposure by engineering controls is ;. . . .

i .. f . To t e ex ent that engineer! ng. centrols are .
.

h timpractical.' -

not reasonably f easible in nonroutine operations, the use.

,

of RPE to' avoid excessive exposure to airborne hazardous|

f
materials is appropri~ ate.

,

i, Emergencies are unplanned events characterized by risks '

C. suf ficient . to require immediate action to avoid cry

mitigate an abrupt or rapidly deteriorating situation.
neecs cr

Sufficient RPE is. provided to meet. ,tne . . .
.

:

L
! emergency resolratorv protection anc to m in _... e m..e.

.

.

! respiratory hazards from any r. otential emerc.encv. ..

, '

<
.

.. -

Respirator users will be provided adequate rene:. :rcaf'

i

[ D. wearing RPE by providing breaks' at reasonable intervals.
Both the pericd of time where RPE is worn continucusly, .;

' '

and the overall duration of use where RPE.is worn several- |times in succession should each be kept to a minimum. In
I
I cases of equipment malfunction' undue physical .cr

esycholccical distress, urccedural cr cor.nunicaricnI '
r

d ci . a v . ra w 4 - . .'" < =~=-4 nc-'.4
"e. J4 ,.,. , _= , ~ 4 _4 e .a ,- .. . a - v4 v ,- - -

~~:: 2;u . v.,

Conditions, or any Cther Condition that might requirec.. .

relief, RPE users should exit the areas where R.:E tse is
recuired and remove the equirment. 7

J
'

! The resr.iratcry crotec icn proc.rar and Sec.uc"ah crerstin::! .
3 - .

. .
'

.crocedures shall be followed by all personnel..

,

'
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.-

tear Fellow Employee:
'

i
;

safety is an important part of every employee's job. Ne are' f

all expected to give 'saf ety primary consideration. . Safe- !

workers will develop their skills in order to do their best job .!
the best . way possible by carefully , following : instructions, i

understanding the hazards involved, and keeping. physically' and |

mentally fit. A good attitude towards safety is essential. f

|

The information in this guide is published to help you become .

a safer worker. Read it again and again and keep it handy for |

future ref erence. Rules mentioned in this guide are mandatory. ;

Employee safety is se important that infracticn cf safetv .i
rules will . result in employee corrective action up to.and j

including discharge. |
1

. Safety is a line function. Every employee is responsible for !

his or her own safety, as well as the safety of fellow
employees who may be affected by the employee's actions. ;

Supervisors and managers are responsible for the saf ety - of -
-!employees reporting to them.

i
,

In addition to the general safety rules in this guide, Sequoyah- 1
Fuels has specific safety precautions covering operations. The. I

specific saf ety precautions may appear in written procedures or j

may.be part of instructions received from supervisors Read .;
all written instructions and ask questions if any instruction

'

s
is not clear to you. Communicate clearly with your supervisor- !

regarding safety procedures. Never start a job without.first !

knowing the safe way to do it. :
.

If you notice an improper or unsafe condition or procedure, .|
~

promptly notify your supervisor. ,

!

Under- no circumstances will you be allowed, persuaded or |

compelled to execute any unsafe act, or use unsafe materials or :
.a

equipment.
.

,

The Company's policy of insuring primary attention to accident .

prevention, fire protection, and health preservation is -i

positive and continuous. It is a day in day out program which :j
takes precedence over all other aspects of our activities. -l
Remember - even when there is no written rule, accident ~ |

prevention is the first' duty of every employee. Your active j

help will be most appreciated by your fellow-workers and-your- d,
company. ,

t

-

Sincerely, ij
:

I

.,

President j

:

I
i

a

1

- .
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I A. CORPORATE SAFETY POLICY I
,e

.i

The safety and health of company employees will be given prime I

pd consideration in all company operations and activities.
i.

-

In order to protect employees from the suffering and hardshio S
*

icaused by injuries it is the policy of the company to promote'
safe work practices and maintain a safe working environment |

,

|
through effective accident prevention programs.

,

t
'

,

It is necessary that:
t

.iAll employees accept the responsibility to -work safely and ;n

to extend this cencern for personal safety to other
,

employees. Ie
'

.

All accidents, injuries, unsafe conditions and practices bea
reported to supervision immediately,
All employees appreciate the need for saf ety awareness both' j

,

a
on and off the job. .?

)
.,

The basic objectives of our safety-program are:

Provide a safe place of employment, institute controls :,

i

1. 1against property loss, and reduce production interruptions j;-
caused by accidents. u

i,

1Promote safe work practices through employee education, job
j training, and the establishment and enforcement of safety -|. 3 2.

;

rules. :i1

3. Plan safety as an integral' part of each operation and |",

>

manufacturing process. i

4. Comply ; with applicable f ederal, state and local safety ]
!

regulations and codes, and acceptable industry practices.
:

4

..i
L B. SAFETY RESPONSIBILITIES .:

In general, all employees are expected to report to work .in
.

;:

l |
. good condition for work; to perform any assigned work prompt y,
safely.~and efficiently; to use company- time, tools and ||

equipment carefully.

Supplements to the safety - rules may be posted or issued as. 1'
q
' ;necessary.
;i

.

.'

'!
4

e

~

;

.

-

:| . 1

,

h

!
'

.a. _ . _ . , _..-J.,_. . . _ , . , , . . _ . .....,,-m -..- __-, . . . , . _ . . - , , . . , , _ . .__,...,..~m . . , ,



The f acts concerning any alleged violation of saf ety rules will
investigated thoroughly and extenuating circumstances willbe

be given full consideration. You are subject to all company
rules while you are in any part of the facility, or in anyf- m

('^^) other place where you are engaged in performing four job
assignment.

Corrective actions up to and including discharge may be given
for violations of the safety rules. Refer to the Employee

Information Guide for details.

C. ACCIDENTS

1. 7now the 1ccation of safety sc:wers, eye was'r 1:untains,
emergency escape resp 1rators, first aid stations, fire
fighting equipment and o+_her emergency equipment in your
work areas. Learn how to use this equipment and know the
Emergency Procedures. Il you have a question, ask your

supervisor.

Know how and when to turn in an emergency alarm, and how to2.
saf ely evacuate your area in case of an emergency requiring
evacuation.

3. If you are injured, notify your supervisor as soon as
possible. All on-the-job injuries, however minor, must be
reported, and treated at the first aid station or by a
company designated physician. If the injury is such tnat
it is not practical to report to your supervisor belcre(, getting first aid, get the'first aid immediateli and then
promptly report the injury to your supervisor.
Non-injury or near-miss accidents must also be reported4. because the next time someone may be hurt severely. We

need to know where and why accidents happen so the required
steps to prevent them from happening again may be taken.

5. Immediately wash off any acid, caustic, or other harmful
chemical should it splash on you. Remove any contaminated
clothing and use plent) of water flooding the af f ected area
f or at least 15 minutes (5 minutes fcr EF exposures). P.is

action is very important because it can greatly reduce the
seriousness of a chemical burn. Seconds count - don't
wait! Report the incident and get first aid promptly.

,
f'
\x

~<
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YourLsupervisor and management'.have a responsibility to j
6.

investigate each accident to determine the cause and, wnere !,

appropriate,- to recommend corrective action. The. |
'

'

corrective action may include revising procedures,
'

modifying' equipment or taking employee corrective action,

- '

which may include' discipline up' to and including discharge. ,

,

An accident investigation requires complete cooperation of
+

:everyone involved in order to learn;the real cause of-the
occurrence and to prevent a recurrence. Your-safety and !

that of other employees is ensured by honest and complete !
.-cooperation in an accident investigation.

D. SAFETY IQUIPMENT AND CLCTHING
,

Safety Glasses must be worn at all times by.all persons in ;.

1.

the operating areas of the plant, l'aboratories,- and ;

grounds. Contact lenses are strictly forbidden in the -

operating areas and laboratories.. ;

Special Additional Eye Protection is required for certain i

2.
jobs where the hazards to eyes are high. -Proper goggles,

*

or full face shields, must be worn as appropriate when '

grinding, chipping, cutting or welding, and when handling ,

chemicals where a potential for splash or spray of '!'

hazardous chemical' exists. Any work subject to flying

particles, sparks, or hazardous fumes also requires the- '

- use of special- eye - protection. Refer .to operating'
>

procedures for additional safety requirements.,

Safety shoes are required for all employees who work in the !
3. -

>

operating areas of the plant. Regular street-shoes,
slippers, boots, sandals, open toed shoes,, etc. ,' are not to j

be worn in the operating areas. Safety shoes may also be ;

required for certain j obs outside . the operating areas !
,

i . e. , grounds keeping , . f ertilizer program. Shoe covers 'are
~

to be worn as described in applicable procedures. -,

i
!
I

I
,

!
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1-Your plant has special procedures for the issue,4.

inspection, care and u s e '- of respiratory . protective .!
,

( equipment. Know these procedures and' follow themfaithfully. Only trained and physically qualified. persons jare to wear respirators.
:

'r

Respirators appropriate to the job and exposure must be-
[

?

worn as the circumstances may dictate. Obey all signs and'instructions requiring respirator use.

Respirators with appropriate canisters or' filters must be~

worn when handling dusty radicactive material, and whenever
;it is determined that airborne radioactivity requires tneil.
tRespirators should also be worn when handling.certainuse.

non-radioactive chemicals.

CHEMICAL RESPIRATORS and GAS MASKS are NOT to be used in
. g

'

areas containing-a major concentration of acid gas or cther
:toxic gases or where a deficiency of oxygen exists. A

I
i

Self contained Breathing Apparatus (SCBA) . is to be used-
where high concentrations of toxic gas or oxygen deficiency ' !

t

is present or in any Immediately Dangerous to Life or; :Health (IDLH) atmosphere.
!

t

Evacuation of unprotected personnel from an area.affected '!
._ by acid or toxic gases is the first priority. Re-entry by '

only trained personnel using SCBA for emergency repair'or '

Emergency procedures must be followed forrescue.
rescue work.

,

5. Safety (Hard) Hats must be worn by all persons in all areas ~}so designated.
t
;

6. Suitable impervious gloves must be worn when handling :ihazardous, corrosive or radioactive materials. . Varicus -}
'

other types of gloves are available, and as appropriate,
!must be used whenever handling sharp, rough, or ho '

materials.

7 Protective clothing.(coveralls or smocks) is - furnished and
jmust be worn in all operating areas-of the. plant and'

laboratories where radioactive or hazardous materials are
q

-ipresent.
''

.i
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8. Plastic . ' suits in combination with other safety apparel ' j

cffer protection from hazardous chemical situations and
'

. emergencies. Trained persons can safely per' form hazardous

}, tasks using proper equipment'and work procedures. -;,

i

Other special personal protective. equipment and clothing is . :
!9.

provided for specific jobs. -Wear these when specified. Se

sure you know when, where, 'and - how . to use all personal :

|protective equipement. t

.-
'

Before using any protective device make sure that it is.in10.
good operating condition and that you thoroughly understand -

[its use.
. . ,

!Hearing ?rotection devices shall be worn _ in all posted high11. .!noise areas or when operating equipment such.as pneumatic '

powered tools, saws, portable grinders, and-cut-off saws.
As a rule, if the noise level- is such that normal ,

conversation can - not be understood, hearing protection |

should be worn. <

,
:

E. PLANT EQUIPMENT ;

NEVER attempt to operate any equipment or machinery unless' |
1.

you are trained in its use and authorized to operate it. |
.

,

Machine Guards are installed around-moving machine parts to2.
keep you from injury. Leave them there to protect

yourself. Never remove guards without authorization. If |

guard to service a. machine, nave tne- r

iou must remove a
machine shut down and locked out first. Replace the guard

'

~

before starting it up again.

3. Conveyors, bucket elevators, belt- conveyors, material ,|

hoists, and other material hand 3ing equipment are not to be [
.

used for passenger service. "..ployees must stay'off such i

equipment except when maintaining or repairing.it. ;j

4. Hand tools must be kept in good order. The use Of :(
,

i

defective tools, or improper use of .goed tools- is

prohibited. Promptly repair or replace def ective tools. ]
" Mushroom" heads on chisels, punches, etc. are prchibited. 3

Keep them ground off.
,

,

)
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rbe.in soundicondition and securely claced if

5' .Iadders must ;

Inspect ladders bef ore you usethey are to be- used saf ely. iDo.not use ladders with cracked or split side rails,them. '

cracked or broken rungs, missing or defective safety feet. inot be usedTag broken or. defective ladders.so they will
by anyone else until they are repaired or discarded if i

unrepairable. i

Use only ladders that are labeled to indicate they meet |
;

OSHA requirements.
,

|
Do not use metal-ladders in electrical service or in close'
proximity to an electrical exposure.
Stepladders are not to be used as straight ladders. A ways 1

.;
open a stepladder to its fullest extent and latch the-
spreaders before using. Never stand on the top, or the top ;

,

step, of a stepladder. r

1

Remember, a ladder is not intended to replace a platform or
a scaffold. Any work done from a ladder should be within

If you can't reach the work.without- 1
,

easy reach.
overextending yourself, move the ladder closer to the work. ,

When climbing a ladder, both - hands must be free for. I

iclimbing. Don't carry heavy or bulky materials or tools up
a ladder. If.you must get load aloft, use a handline.or ;

;Straight ladders must be equipped with safetyother means.
feet. Whenever possible tie off the top of a straight
ladder after it is cositioned or have a co-worker steadv-

.

!

it.
.:

The foot of a straight ladder should be placed one; quarter j

of the ladder's length away from the wall or.other vertical ;

i

support. |

Be sure the object supporting the top of the ladder is s [i
!strong enough to bear your weight. q

a

.z
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Scaffolds'are used for work that cannot be reached from the- )
6.

.grourd or existing walkways. They must be adequately- |

streng and- so located as to provide safe' access to the |

, ,,- ' All latches,- holding- pins and ~ other fasteners ~ :

provided to hold the scaf f old structure together must be in ||-work.
'

good condition and properly used. Sturdy handrails and ~1

toeboards must be provided. Do not store any material on~

a scaffold except-that currently. in use. Use-both hands
for climbing a scaffold. Bulky or heavy materials should :

be.taken aloft by use of a handline or other mechanical
,I

means. +
.,

7. Abrasive Blasting (Sandblasting) ,

Only abrasive blasting . respirators shall be worn while i :
a.

conducting-abrasive blasting.

b. A constant pressure (deadman) control valve shall be
used and in good condition when abrasive blastina. ;

Bench grinders - Teol rests cni bench grinders shall be l
c.

kept adjusted to within 1/8 inch 'of the grinding wheel.
,

F. PLANT CONDITIONS
!

Hazardous materia 1s are to be handled only by trained i~

1. .!workers who follow specific procedures and'use adequate
personal protection. The hazardous materials we handle in j

our plant include radioactive materials, various gases, and j
j other chemicals and substances. These materials are 1

~

'

described in Section J of this booklet. ,

Materials not-normally hazardous can be 'angerous.under .d
2. certain conditions. Oil spilled on the floor is an example |

of a ~ slip-hazard. . Dust in the air is a condition which can. 1
~

be annoying and harmful, and may produce skin irritation if j

personal cleanliness precautions.are'not used. ;

:)
.t

Follow these simple rules faithfully:

A. Wear your personal protective equipment .and. any
..iclothing you have been furnished. where policy,
!procedure or conditions require their use.,

'l
;

j

!
1

|
1

3 ,

!

!

!
!
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7

h
s j

, .- _ _ _ .- _ _ .__ _ _ _ _ . . _ _ _
.



. _ _ _ _ _ ~ _ - . . - . . _ _.

.

'

n. Fet Me nest rigid standards for your perscnal
cleanliness:

9 -1. Wash your hands frequently, particularly before ,

- eating or smoking. 9

2. Bathe or wash thoroughly a_fter your work shift to -i
iremove any dust or chemicals from your body.
e

i

3. Housekeeping ,It is the duty of each employee.to keep-his-
'

iwork area orderly and clean so that he can work safely and
'!

efficiently. Put things away when you are through with-
them. Clean up all types of spillage at once. We do' care- |

.

abcut ~ cur housekeeping. Good housekeeping-anc sa:ety :.
ehand in hand.

Keep passageways clear. Equipment and materials mustinot t

be placed in walkways, door ways, stairways, or in front of .

'

emergency equipment. Enough passageway is needed for both
efficiency and safety. Safe exit from work stations must i

-be maintained.

4. You must put in place the proper warning -signs or. ;

barricades whenever you find a chemical leak dripping where -
~

it may harm someone. Report the leak to your supervisor
'

promptly. ,

Warning signs, precautionary tags, barricades, and safety
ropes are placed for your safety. Observe them. When

'

equipment controls bear "Do Not Operate" tags, the

equipment must not be operated. You should. place a warning . !

tag on the controls of any equipment you find defective and
unsafe to operate. Notify your supervisor of the oroblem. :

'
Never remove any warning notice or device without proper:
authorization from your supervisor.

5. Unsafe Working Conditions' - Inspect your work area f or ' !

unsafe conditions at the start of the shift.- Never ;

tolerate unsafe working conditions. Report them to your ;

supervisor at' once. Be - careful where conditions are'

.,

unfavorable, using all precautions necessary to avoid i
'

injury to yourself , your fellow workers and; the equipment.
,

I
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ser.e. work arcac are quite warm during the summer season.-3. In hot weather, drink plenty of fluids, normal diet usually ,

provides- 'enough salt to replace that lost with ~
'

~'
i:

perspiration.

Ice vests and other cooling devices are provided.to help j|prevent heat stress in high temperature areas. a

7. Stairs are walkways, not runways. They are provided with !

handrails. Hold the handrail and watch your step. . Keep
steps' clean and-clear. -

.

8. Lighting is important to efficiency and safety. Report .

burned out lights to your supervisor. 'j-
>

!

Ventilation in many areas is' controlled by. forced-air- ;!
9.

circulators. Do not prop _open doors. marked " Keep Closed".
'

To do so may unbalance or short-circuit the building's- !

ventilation control systems making exhaust hoods and dust j
icollectors. ineffective'. .|:

10. Fire Prevention and Control 3
;

a
'

Learn the location of fire extinguishers and other fireA.
fighting equipment in your work area. Do not use water. ,

on electrical, oil or flammable liquid. fires. i

)
J

B. Use only approved cleaning solvents. _Never use
g>g gasoline for cleaning.q,).S ,

,

C. Flammable liquids shall be stored in approved and j
~ lproperly labeled safety cans.

D. Class 1 liquids shall not be dispensed into containers
unless the nozzle and container are electrically .|

f

connected. (Class I liquids have a flash point of 100 * ,

.,

F or less). .

Fire Prevention for Hot Work operations such as,.but no;- ~|
11. .ilimited to, cutting, welding and open flame heatina.

i
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t- Remove all flammable /comburtible material . within : 35
. feet. If flammables/ combustibles cannot be ' moved,

' '

guards shall' be used to confine sparks and slag. If it-

O is impractical to move all combustible material, cover .

.it with flame proof material. .,

B. Have a fire extinguisher available in the immediate
'

. Do not remove fire extinguishers from designatedarea.
stations. Obtain extinguisher from storage. ,

C. A fire watch is to be posted and remain in the area for..
at least 30 minutes after the HOT WORK- activity has . :

,

''

ended if a serious fire could develop. This' applies to

areas where there is an . appreciable anount 6f' .|
combustible material within 35 feet or combustible ,

building material opposite walls, beams, floors and| '

ceilings.
'
,

G. VEHICLE AND PEDESTRIAN SAFETY ,

t

Certain new employees shall receive basic fork lift. training
and on-the-job instruction. When the supervisor and the
employee agree that the employee is capable of operating the ,

fork lift in ~ a safe manner, the . fork lift operation i

authorization form shall- be completed and retained in the.
*

employee's training file.

' The speed limit on f acility roadways outside the restricted- j;'

-

area is.15 MPH. Speed limits are 5 MPH inside the restricted "

area and parking lots.

Drive no faster than weather conditions permit. Reduce speed
during time of inclement weather such as rain, snow, fog and g
when frozen roadways exist.

4
;

Powered Industrial Truel Operation .;
!

1. Check out your trucP before using it every time. Be'sure
to observe 'positio'i of rear _(steering) wheels prior to -;

mounting the truck.

2. After engine has started and warmed up, check the
'

instrument panel.
'

.3 . Come to a complete stop before reversing direction ' of
|travel.
!
1

.i
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'i
' .

'I
:" a ;

"3 '
i e. - Mke graduni turn t: prevent turnover. ;'

;
-

;
5. _Every lift truck must have a rating-capacity plate. This;

.|~ 1imit~should never be exceeded.,,j '

c

6. ' Approach. loads straight on with forks close'to floor or .:
'i
-

ground. ,

.;

7. Center forks under each load. !

:

8. Position loads against the.' carriage and backrest.'
,

,

9 .. Start'in low gear or lcw rangeEif automatic transmission. ;

.

I

k 10. Avoid fast starts and stops.

11. Avoid running over obstructions.

12. Always look in the direction of travel, never operate j,' blindly.
"

i' _

:13. Watch out for overhead obstructions. Jn t

14. Special care should be taken when operating on ramps-and |
'

*

inclines.
|i .

15. Do not park on an incline unless absolutely necessary, and,
then take precautions against vehicle rolling (e.g. , check|. _s

i wheels, apply safety brake), j
,

1 ,

.|L16. Never drive into a truck or trailer until sure the load
wheels are blocked. -|

I
t

[ 17. Before entering a trailer fron which.the tractor has been .,

removed, assure that jack is' positioned under front of |
b trailer. !

,

p 18. Before entering a trailer, inspect floor to make sure truck j'

will not break-through. {
,

i

!. 19. Check dock plates to make-sure they are secured and strong. Lj

enough to carry truck and load, j

. . !.
20. Avoid driving along the edge of loading dock. If.too closef i

to edge,11ower the forks, set brake and turn off motor,'gety i

off and ' figure how . to maneuver the. truck awayKfrom the- 1
.

edge. Keep in nind the rear wheels of the truck swing :r

wide,'and afwrong turn could cause wheels.to drop-overfthe' l
~

L
lL edge. <

'|

.
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c

.1. Ex:renc -care must - be taken when the' mast and Icad are"

raised high. The high lift acts.-as a lever when. tilted
!forward,;and can cause the truck to tip over.

,i -

t

22. Do rot stack loads in aisles or roadways.

23. Never use reverse as a brake.
24. Never leave a powered industrial truck with its motor;

runriing.

25. Always lower-forks to floor or ground when parking trucks.

26. NO PASSENGERS ARE PER"ITTED.*

27. A safety cage, properly secured to the forks, shall be
iprovided if used to elevate a person. The operator must

e remain at the controls whenever persons are elevated en the
work platform.

Gasoline or diesel trucks shall be refueled in specified'28.
areas only. q.

A ground wire shall be connected to the truck, when filling 129.'

with LP gas.'

,

30. Clean up all fuel spills before starting trucks.
):

31. The horn is a warning device and should be used for that ]l
purpose only. Sound horn when rounding blind corners.''

32. Always observe the rules of courtesy when operating a
4 truck. The same safe rules used when operating any

automobile should prevail when operating a fork truck. ,

4

:y

33. Do not dangle arms or legs outside of the cab. q'

34. When descending an. incline'or ramp-with a load, drive in
reverse..

35. When going down an incline, use low gear. J
|

,| Trucks should be driven with extra caution-during adverse j
36.

iweather conditions,
'

37. Do not operate.the lift from outside-the cab.^

J- 38. Make sure loads are stable before moving. j
i

^

!
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A lift truck it an efficient piete'of. equipment when used.ta;
,

do-the work for.which-'it!was designed. It is a' safe truck,
-

.. when handled correctly _and when all safety rules and practices ;

j are observed by the operator. The pedestrian who is in the- F

- -- operating area'must look for the truck,_and the operator must i
be vigilant to prevent. accidents. Pedestrians must use !

walkways where provided. -If pedestrians must use roadways, :;
they.must walk on the left side, facing traffic ~.' ;

i

H. WORK METHODS
:

1. The supervisor in charge of.the job carries the- '

responsibility of seeing to it that safe work procedure'
instructions are given before a job starts. Se sure that ,

you understand the instructions. Let your supervisor know
that you understand. If you are not'sure, ask him. ' He '
wants you to. If you. feel that a. procedure is notLsafe,
check with your supervisor before you. start the job.

-t

[
Before starting the work art while working, consider the .!
job from the safety standpoint so as to eliminate or reduce

'

'any hazards that might be present. ;

2. Hazardous Work Permits are safety procedures whichLhave
been established to reduce to a minimum the hazards- 1

associated with the maintenance of potentially hazardous .!jequipment or equipment containing _ hazardous ~ cr source
material. Precautions to be taken include lockina switches~ ~

- ' and valves, removing fuses, blind flanging pipelines, !
washing and/or purging tanks before entry, wearing special t-j
personal protective equipment and other precautions '!
depending on the job.

r

In the event you are called . upon to work on any- job j
requiring confined space entry, chemical pipeline repair, ',

or any maintenance job involving equipment containing ,

hazardous material, follow the applicable special work j
permits and procedures. !!

:

3. Lif ting shall be done properly to avoid injury. Don't ever, . .

estimate your strength. If a load.is too heavy or' bulky. .

for you to handle get help or use mechanical reans for d
lifting. '

,

!
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i

knen lif ting manually, you will avoid injury to the back- if )

you use-the leg muscle's to carry the-brunt of the' strain. |
lif t with your legs. iihen '

Keep -your back straight -

' setting a load down - keep your back. straight lower with ]
.

-

your legs.
!
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4. Carry tools safely - in a tool box, tool bag or bucket as- -;

needed. Do not overload your. pockets. Do not carry s, harp. :|'edged tools in pockets or where they can scratch and cut
you or anyone else. ;

,

5. Take tools aloft. safely. Use both hands to climb a ladder. O

and pull tools up in a container with a handline. '. Keep' !

them secure from falling. When the job is finished, ).ower --J
the tools using the handline. Should~ tools or materials -!
need to be aloft on a platform, scaffold or other place ;

where they might fall off, be sure they 'are securely. l
contained and cannot fall of the edge. ;|

t

h

: - 6. Working aloft requires other special precautions. Bef ore :. ,
.

you go aloft, be sure you.have a safe way to get up and. j
.

down again. When using.a lift type mechanical platform be- ;

sure to position it properly,_ lock the wheels, and use the |
!

handrails and safety chains provided.
:(

Never throw anything up to a person who is working aloft. j
Material shall not be thrown down unless the landing area a

is securely barricaded and posted, or workers-are safelv
-

stationed below to keep every one else"out of the danger
zone.

:i
?

Post "Mer Xcrking Above" signs to warn others not to walk. Li

beneath the job alof t. Remove warning signs and barricades . ||

-

as soon as the need for them has' passed. -|
'
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Working alef t whcre there a danger of f alling requires the :

use of. a life ' belt a'nd life line. The line must be :!
U- ' securely fastened.and use the shortest length that will

'

-

,

permit the work to be performed. i
a

7. -Scaffolding

A. -Erect scaffolds only on sound, rigid footing.

B. Guard rails and toe boards shall be installed on all :I
open sides and ends of platforms more than 10 feet !

high. Scaffolds 4 to 10 feet high - and less than ' 4 5. !
inches deep or wide shall. have - standard cuardrails; i

installed on all Open sides and ends.

C. Cross braces are required on tubular scaffoldin_g. {

D. Tie off scaffolding to structures when possible. ]
i

8. Cranes and Hoists of various types and capacities are used ]
throughout the plant to raise or--lower materials and |
equipment. Only personnel.who have been trained and
authorized to. operate this equipment may.do so. These !

devices are marked to indicate their loading capacity. ;

This limit must not be' exceeded at any time. If in doubt .!
, as to the weight of'any load, check with your supervisor. i
' Make sure the safety latch on the hook and all cables,. j

chains, slings, etc., are in good condition before using ;

]any hoist or crane.

Never walk or stand under the loaded hook of a hoist or
crane. Warning lights, safety gates or portable barricades
are provided to prevent personnel form walking under q
suspended loads and must be used whenever this-possibility 1
exists. Never walk into a barricaded area.or move portable !

barricades - they are there to protect you. |
1

Where barricades cannot be used and a hazard exists, |
'Ipersonnel must be posted to warn others to stav out of the-

area. 1
:

~5

Riding on the cable hook or on a suspended load is strictly :!
forbidden and like other safety related misconduct , . . is :
subject to disciplinary action. !

'i
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. Use of a crane suspended wcrX - platforta is not . allowed '
'

except when any. alternate means of getting to the work site i

~ - would be more hazardous or would not be possible because of '

i structural design.
'

;

If it is determined that the crane suspended work platform-
must be used,-the applicable safe work practices and |
procedures shall be followed. ;

9. Electric Welding.- The bright light given off by electric-
arc welding is dangerous to the eyes and skin. Whenever ;

possible, the welder must. shield- the arc from other
dworkers. Avoid looking at the are and try to' stay at-least

20 feet from ;m. Welders and others who must werk : lese ::-
an electric arc must wear special eye and face protection _ .|
and other protective equipment appropriate to the job.

.

Inspect arc welding equipment thoroughly. Defective cables
are dangerous. Be sure defective equipment is properly I

recaired before it is used.
,

,

10. Gas welding and cutting - Gas cylinders, when,not in'use,_
must be stored in a well ventilated area, away.from sources. :
of heat, secured' firmly so they cannot be tipped over, and [
the valve caps fully screwed down hand tight. Empty. -

cylinders should have their valves closed, . caps in place '

and marked "M.T. " and stored away from full cylinders. : Gas'

'

cylinders-must be secured to prevent them from . f alling
,

|'
over. If cylinders which are not en a handcart must-be-

'

moved, the cylinder valves must first be closed, regulators
removed, and valve caps put in place.

Keep cylinders far enough'away from the welding or' cutting
operation so.that sparks, slag cr. flame ~will not reach -

them. Be careful not to.put cylinders where ~they might. I

;become part of an electrical. circuit. :Never use - a gas
cylinder for any . purpose other than that f or which :it. was
intended; they are not rollers or supports.- Defective or j

leaking cylinders shall be renoved to an' isolated'outdcor- ;
area, tagged, and the supplier notified. Keep . oxygen

'

cylinders, valves, hose, couplings, and apparatus away 'from 3
.

oily or greasy substances, oil and - grease can ignite ;

violently on exposure to oxygen.

,

1

L

T

.

!

!
.

I

,[ I
"

16
c

'

,

*

'..
~

+

y . , -- ~ - _ - . - - -



. - . .. . . - - . . . . - . .

i

,

Oxygen and fuel . gas cylinderc> in storage must bc separated |
by a distance of at least 20 feet or by a noncombustible ;

barrier at least 5 feet high, with a one-half: hour ~ fire-
rating.

;
.

.

. 'i
' Handle all compressed' gas cylinders carefully. A cylinder
with its valve knocked off can act much like a high' powered -

,

-rocket.
!
!

Special eye and face protection is required f or all~ ~i

welding, cutting or burning operations.
j

11. Switch. Boxes, junction boxes and electrical panels are for': .[
electrical gear exclusively. They _ are net cabinets to i

store lunch, tools, notes, etc. Keep all box covers'and'
cabinet doors closed except when necessary to open to renew ;

~

fuses or to make necessary repairs'. Replace covers at j~

once!
|

ONLY AUTHORIZED PERSONS WITH PROPER TOOLS - SHALL ' CHANGE-
FUSES OR MAKE ELOCTRICAL REPAIRS. When operating a breaker' ;

switch stand well to the right of- the' switch box and
operate the handle quickly to avoid arcing'within the box. ,

Never operate a -switch handle while standing on'a wet f1cor -
or while holding onto a grounded object.

12. Some portable electric tools meet " shock proof" standards ~ '

. and use a two wire cord. These are known' as DOUBLE
'(

,

INSULATED. Most portable electric tools are provided with '!-

3-wire cords and plugs. The third wire.is the ground wire h!
on 115 Volt equipment. Be sure and use three- wire'. I

extension cords when an extension is needed. Inspect this
![equipment for defective wiring before-using' it. . here a.W

" pig tail" grounding wire is provided, be sure and use it
properly. Do not use any frayed or damaged extension cord. j

~

Defective extension cords must be removed-from_ service.
;

Cords shall be used only in continuous . lengths without
,

splice or tape. Number 12 or' larger cords may be spliced- !
for repair.

'
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13. Ccapressed air or compressed gases must never'be used-for ,

blowing dust fron . clothing or the body. Serious eye

? injuries and. skin injuries have- resulted from this --

. .,

1
? /c practice. Compressed air used for' cleaning must not exceed

30 psig. NEVER DIRECT COMPRESSED AIR AT A PERSON.
,i

compressed air.shall not be used to transfer material from i
'

drums. Drums are not pressure vessels.
4

The connections on air hoses 3/4 inch in diameter 'or larger ;

must be secured-with clips or safety ties. |
.i
t

14. Valving Operations must be done carefully.
:
?

A. Never operate any valve unless you are authorized to do ;
so.

B. Never operate any valve unless' you- know what is .|
contained in'the line and where the line goes. .

?
v

C. Valve wrenches'are available in the plant for valves
that are hard to operate. When using a valve wrench -;

'

make sure it is engaged properly so that it doesn't-
slip. Never leave wrenches in aisles or extending into . it

passage ways. ;

~

D. If a valve is stuck or difficult to turn after
- - reasonable effort, inform your supervisor so that he

I
may have the valve seryiced.:

i

E. Always report promptly any valve ~ that leaks- or
functions improperly. j

15. Hoses -- The proper hose in good condition is - a safe tool. I

The wrong hose for the job, or a hose in poor condition, ;

represents a safety hazard. ;

1

A. Be sure to use ' the proper hose f or the job. Yout ;

wouldn't want to |use a garden hose to carry high .],.

pressure steam. |
1:

B. When youLfinish using a hose, return it to th hanger ,

provided. -t

C. Don't leave - hoses strung across walkways _where they' f:
7will cause tripping hazards.
:
;
i
I

'

:
i
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:

D. .5 team'cr hot,.Jater hoses muct he attended'or firmly :

secured when they are on. 1

E. Protect hoses from vehicular traffic-or other abuse. ,

F. Hoses that are defective must be repaired or replaced .|
>immediately.

.. ;
I

16. SHORT CUTS'MUST BE AVOIDED UNTIL PROPER APPROVALS ARE *

OBTAINED. We appreciate your suggestions which may make
your jobs safer or easier. Contact your supervisor ;

'

whenever you feel you have a better' method to accomplish ,

your job. Your supervisor can obtain proper approvals f or
changes in operating _precedures. ,

I. RADIATION AND RADIOACTIVE MATERIALS

Radioactivity is nothing new. It has been present in nature. ]
since the beginning of time. Man has always been exposed to

radioactivity. Exposure to too much radioactivity can be
harmful to man. Our radiation protection program is designed' *

to minimize your exposure to radiation to levels well below any ,

amount considered to be harmful. Exposure limits are set by' ?

1.|law.

You will be trained to handle radioactive materials safely.
You or your fellow workers may be harmed if you do not handle-

,

radioactive materials safely. Infractions of radiation safety'

_ rules are cause for disciplinary action up to and including
discharge.

.

Specific procedures are provided covering radiation safety
- >

1.
and the various uses of radioactive materials and hazardous
chemicals. These procedures include special safety ,

precautions to be taken. Be certain you completely |

understand the entire operating procedure before'you begin j

the job. Follow the procedures exactly! .Your supervisor
]|:will instruct you in using the procedure. If you have any

questions or doubts - ask your supervisor. l
'
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2. Area Designation for Radiation Control-
!For information~and specific' instructions regarding the

radiation control areas, ref er to the applicable procedure- t

Access to Restricted Areas and Controlled Access Areas.
,

J. GENERAL RULES,FOR CHEMICALS

|

1. Under no circumstances should you work.with any chemical
for'the first time before checking it out with-your - ;

superviso;.. READ THE MATERIAL SAFETY DATA SHEET. . Vnow |

where the eye wash fountains and safety showers in your . ;

+

: area are located.
Hazardous chemicals are safely handled in our operations :

2. because we insist _on strict adherence to the safety rules
' I

;

and procedures that have been established for the handling
-

of such materials. . [
:

Our safety. rules and procedures have been developed.from-
years of experience and it is only common sense for-you to- ,

'

take advantage of this experience to avoid injury to' ,

yourself.
t

1
3. Hazardous Work Permits must be used and followed when:

!
A. Disconnecting pipelines containing hazardous chemicals.

O 3. Entering tanks, vessels, or other enclosed spaces'used.
.

,

for chemical processing or storage. In . addition, a !

confined space' entry permit is required in accordance - f

with the Confined Space / Vessel Entry Procedure.
.

|Welding or cutting on chemical pipelines or tanks.C.

Opening. equipment'and systems containing looseD.
radioactive materials.

i
:Perf crming other hazardous tasks determined to require .E.
3special work permits. 1

F. Welding or cutting in the process areas. - Ref er to the
Hazardous Work Permit Procedure for details. ,

i

:-)
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- Hazardous enemicals which may be used or may be present in .-

4. .

-- our operations include: ,

:
-O - A. Acids, such as nitric (HNO ) , hydrofluoric _ (HF) i, I
'

3

sulfuric (H SO ) ,_ and small quantities of others'. !
2 4

'

B. Alkaline substances such as caustic soda or-sodium
hydroxide (NaOH), ammonium hydroxide (NH OH) ~ and lime .j

~

3

(Ca (OH)2) * .. ';
>i

C. Gases such as hydrogen - (H ) , . ammonia ' (NH ) , n'atural
2 3

gas, oxygen (0 ) , acetylene -( C,H ) , hydrogen sulfide j
2

' H,S ) , and others. |
.:

D. Solvents such as hexane, and paint thinner. j!.

E. Many chemical compounde such as " dry chlorine", uranium. |
fluorides, various nitrates, and many others can be :;

hazardous. .

f
'

5. 'Below is a. description of the properties;of hazardous'
substances which may be used'in our-plant in quantity. It-
is.well to understand the nature of the chemicals , even . j

though you may not be expected to handle them. Read the-
'

Material Safety Data Sheets of the chemicals you work with. ,

A. Acids may be shipped to us in tank car quantities or. in -)
'

drums or bottles. Acids may-react with metal in the ,

-
presence of moisture to generate. hydrogen, a highly- .~ j

'

flammable and-potentially explosive gas, Acids can >

cause - severe chemical. burns to the eyes, skin and :,'

lungs. ;

Avoid striking a spark in the-immediate area-of acid ;

cars, tanks, drums and equipment. Repair of tanks, j

pipelines, valves, etc.,.is done under work permit by. il
-

persons specially trained for such work.
'!

,

1
'|
-;

y

,

4

|

21 |
,

i

!

i,
,

. . - -



... _ . _ - -- -- -- . , .

-,

-Wear all necessary- personal protective equipment as- !

.

-
described earlier. Avoid contact with acid, especially.,

to the eyes. In the event acid comes in contact with
the body, immediately wash it of f with large quantities
of water. Preferably use a safety shower, but any-
source of water will do. Remove contaminated clothing
after you are under a running shower, not' before.
After the acid has been thoroughly washed away, get
medical /first aid attention and notify your supervisor. ,

'

Hydrofluoric acid (HF) skin _ burns can be especially.'
deep and severe. Following removal of all HF f rom the- _?

skin by washing with water, obtain prorpt first a'" |
treatment.

,

If the eyes have been exposed, wash immediately with. _ ;

large quantities of water for at least five (5) :

minutes. Hold eyelids open so water may get~ to the- :|

eyes. What you do in the first few seconds _ is . !

critical. Use an eye wash fountain if available, .

otherwise use any source of water. Obtain medical
attention after the eyes have been thoroughly washed
with water. _ Notify you supervisor. DO NOT USE' . ;

'

ANYTHING BUT WATER IN THE EYES!' Trained first aid
personnel _ are available to administer proper treatment. <

Detailed and specific procedures have been established |

for handling acids and most other chemicals. :The 1
..

procedures are MANDATORY AND MUST BE OBSERVED IF YOU. j
|ARE TO AVOID INJURY.
'

Acid vapors can also be dangerous. Volatile acids are
.

to be handled under a hood. The use.of a respirator

may be required when handling certain acids. j

B. Caustic soda (sodium hydroxide " Caustic") causes severe 1

burns to skin and eyes. Avoid any contact by using. .|
proper protective equipment and following safe *

,

procedures.
!

|
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'

Mists and duct of caustic soda can cause damage to'the-
. upper respiratory tract and toLlung. tissue. If any form
of the chemical comes in contact with the eyes'or body,

'

,

immediately wash with large quantities of water for at
least fifteen:(15) minutes, call for help,fand then-seek

~

;

medicalfattention andinotify your supervisor. |
1

C. ' Ammonia - Anhydrous ammonia'is a gas. Aqueous annonEa $s
'

a liquid. . Ammonia is a strong irritant to the' eyes, skin
and respiratory tract. Anhydrous ammonia gas is capable
of forming flammable mixtures with air. q

Gas tight chemical gcggles and a9'arr.onia gas respirat rf l

should be worn in addition to the other-protective ,

i

equipment mentioned earlier whenever handling armonia
where spills or leaks may occur. Should a leak occur,.

'

evacuate the area.immediately as respirator canisterL
breakthrough can occur quickly when exposed to more.than ;

small amounts of ammonia. HDo not smoke.where ammonia is t

used or stored. Again, water and plenty of it.promptly.is
the first and most important thing.to use should ammonia
contact your skin or eyes.

D. Flammable gases such as hydrogen, natural gas, and o'thers ,

are fire and explosion hazards. 'These flammable gases 1

are lighter than air, anM will rise in a normal' |
atmosphere. They may coilect under unvented roofs and

- ceilings if a leakage of gas develops.
'

E. Corrosive gases, such as chlorine and fluorine, are

highly-irritating to the eyes, skin-and respiratory- ,

i

tract. High concentrations of either gas can cause
pulmonary edema, while lower concentrations may cause .i

'

coughing, smarting of the eyes, a general feeling of
discomfort in the chest, nausea and vomiting. Both' i

i !chlorine and fluorine are oxidizing agents, and can
- ;support con.bustion. Fluorine is the1most powerful-

oxidizing element, and will react explosively with most- |

organic compounds. .;

,
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Gas tight' chemical goggles and an acid gas respirator, or
.

full-face canister nask should be worn in~ addition to
-_

-

other~ protective equipment mentioned earlier whenever a:'

leak potential exists'. If a leak should occur, it will
be detectable at low concentration. Evacuate the area
immediately, and do not reenterLthe area unless full
protective gear, including impervious' suit and
self-contained breathing apparatus (SCBA).is worn.

If chlorine or fluorine is inhaled, call for assistance
immediately. The victim should be 'immediately removed from .
the contaminated area and given first aid treatment.

Exposure.to the skin or eyes should be treated by
immediate flushing with copious amounts of water. -Remove
contaminated clothing and seek first aid treatment.

F. Flammable solvents such as hexane,~and many paint
thinners are fire hazards. Gasoline is another familiar

E substance similar to these. Flame, sparks, smoking and-

L welding are not permitted where these-materials are used

| or stored. In addition, many solvents give off vapors
which are harmful to breathe. Such materials must be-"

used under exhaust hoods or in well-ventilated areas.

Methylene chloride, although not flammable, should also
be used with care. Solvents should.not be permitted to

- get onto the skin, in the eyes or swallowed into the.

- body. Poisoning may result. IMPERVIOUS GLOVES MUST BE
WORN WHEN USING SOLVENTS.

!
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G. -Hydrogen. sulfide (1(S) -is a flammable, poisonou's' gas !

which has the odor of' rotten eggs. The' characteristic j

'[ odor is not a reliable warning.since HS has a paralyzing ]
. .

-

effect on the sense of. smell, .and the presence of this
2

'

gas cannot be detected by odor after prolonged exposure. :

symptoms of over exposure include headache, dizziness,
,

nausea and fatigue.- If an employee is overcome.-by j

hydrogen sulfide, remove him to fresh air but do not. j
expose yourself to the gas. Don a self-contained i;
breathing apparatus (SCBA) before attempting rescue after. '

calling for assistance.
,

:!
When the affected employee is in fresh air,. start j

.

artificial respiration immediately and-administer :!
cardio-pulmonary resuscitation (CPR) if necessary. Have. j
someone call for emergency assistance.

.i
Personnel working in the NOX scrubber area must be aware of
the danger of lhS and be aware of the alarm-system which
warns of unusual c'nditions. LEAVE THE AREA IMMEDIATELY IF
THE ALARM SOUNDS. .

H. OTHER CHEMICALS AND RADIOACTIVE. MATERIALS, _though not
.

!
specifically mentioned-in this section, must be handled
safely. Refer to appropriate procedures for further ;

guidance. Again, if.you don't know the hazards j
involved and precautions to be taken, consult you"

'

.

supervisor before attempting to handle'any chemical
_

substance. '

I. Consult Material Safety Data Sheets, read labels and- .i

follow all instructions and procedures when handling- :
chemicals. Contact the Hazard Communications Coordinator !

when assistance is required. I

.
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DO IT SAFELY )
.

t. ,

If you don't know how to do it safely, ask and find out. If !

you don't 2nderstand the first time, ask again. ;

Don't'be ashamed to ask questions. We all ask questions
because this i~s one way to learn. :

|
Ask your supervisor if there is any doubt about the safe way i

to do a job.

No general set of rules can guarantee-safety since safety j
results frca a mental attitude and depends cn.the individual.

'

The cooperation, active interest, and parta..pation of each -[
employee is vital to the success of our safety program. |

1

FOLLOW ALL WRITTEN OR ORAL SAFETY ORDERS . ;
- 1

The success of our safety program rests with YOU! !

:

" Safety is a way of life in which a person has the quality to ]
keep himself and others free from danger or harm." |

._5
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SEOUOYAH FUELS CORPORATION |'
:,-

.r
, .

SEQUOYAH FACILITY
'

-

I
*

;

These.pages of' General Safety'' Rules and Safe Procedures are- '|,

issued to you to help you prevent accidents on the job. Your- !
'

signature below indicates that you have received, read, and
understand the contents of the booklet.

1

After you have. read the booklet, sign'this sheet, detach and ,|
personally return it to your instructor. It will then ba +

placed in your training file. 1!

!

-I
!

:
-t

(Signature) (Date) l
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