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U. S. Department of Energy, Fernald Office

Fernald Environmental Management Project
Fernald, Ohio

1.0 INTRODUCTION
1.1 Purpose

This Closure Plan Information and Data (CPID) discusses the closure of the
following hazardous waste management units (HWMUs):

® HWMU No. 46 - Uranyl Nitrate Tanks - NFS Storage Area.

® HWMU No. 47 - Uranyl Nitrate Tanks - North of Plant 2

® HWMU No. 48 - Uranyl Nitrate Tanks - Southeast of Plant 2

® HWMU No. 49 - Uranyl Nitrate Tanks - Digestion Area (2 locations)
® - Uranyl Nitrate Tanks - Raffinate Building

HWMU No. 50

For the purpose of this document, the HWMUs will be collectively referred
to as the Uranyl Nitrate Tank Areas. This p1an'is being submitted as a
partial Resource Conservation and Recovery Act (RCRA) facility closure of
the Fernald Environmental Management Project (FEMP). Consistent with OAC
3745-66, 40 CFR 265 Subpart G, and the State of Ohio and U.S. Deptartment
of Energy (DOE) Stipulated Amendment to the Consent Decree (SACD), this
document describes the activities that will be conducted to complete RCRA
closure of the Uranyl Nitrate Tank Areas. This CPID will be implemented
through Comprehensive Environmental Response, Compensation & Liability
Act (CERCLA) removal and remedial actions at the FEMP.

This CPID has been prepared to ensure that the RCRA closure requirements
are substantively achieved as a function of clean up actions currently
planned at the FEMP. Closure of the Uranyl Nitrate Tank Areas will be
conducted pursuant to requirements imposed by the Ohio Environmental
Protection Agency (OEPA), consistent with the terms of the July 18, 1986
U.S. Department of Energy (DOE) and U.S. Environmental Protection Agency
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" (USEPA) Federal Facilities Compliance Agreement (FFCA), as amended on June

29, 1990, and September 20, 1991 (hereinafter referred to as Consent
Agreements). ‘

A copy of this CPID, along with any subsequent revisions, will be
maintained at the site until final FEMP facility closure.

1.2 Background

The FEMP is a DOE owned facility located on 1,050 acres in a rural area
approximately 18 miles northwest of Cincinnati, Ohio. The property is
located in Ohio, mostly in Hamilton County with the northern section
extending into Butler County. The villages of Fernald, New Baltimore,
Ross, New Ha?en, and Shandon are all located within a 5 mile radius of the
plant (Figure 1). '

The FEMP was formerly known as the Feed Materials Produétion Center
(FMPC), and was operated for the purpose of producing metallic uranium
fuel elements, target cores, and other uranium products in support of the
U.S. defense program. The former production areas were limited to an
approximate 136 acre tract near the center of the site. The facility was
in operation at this site from the early 1950s until production ceased in
July 1989. In February 1991, the DOE formally notified the U. S. Congress
that all production missions at the FEMP had ceased and the facility is
being closed. |

The Fernald Environmental Management Project (FEMP) was designated a
Superfund site and placed on the National Priorities List (NPL) in
November 1989. A Consent Agreement was negotiated between DOE and USEPA
in April 1990 to amend the provisions of the July 1986 FFCA. The
amendments were necessary to meet the requirements of Section 120 of
CERCLA applicable to NPL facilities. The Consent Agreement was further
amended in September 1991. A key element of the FFCA and the subsequent
Consent Agreements includes grouping the site into five operable units
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(OUs) for characterization and remediation. The five HWMUs identified in
this CPID as the Uranyl Nitrate Tank Areas are located in OU3 which
encompasses the former production area and production-associated
facilities and equipment.

1.3 Requlatory Impacts and Exemptions

RCRA closure activities at the FEMP are impacted by other regulatory
requirements and negotiated legal agreements between the DOE and other
Federal and State agencies. The following sections discuss regulatory and

legal requirements applicable to the FEMP that may effect the conduct of '

RCRA closure activities and exemptions from RCRA requirements.

1.3.1 Radioactive Mixed and RCRA Wastes

Most FEMP wastes with a hazardous waste component or characteristic are
handled on-site as radioactive mixed wastes. The radiocactive portion of
mixed waste 1is not regulated under RCRA. Determination of the
radionuclide component of most material on-site is based upon analysis to
assay the uranium content of the material. For some materials, assay
values are based on prior sampling of the same or similar materials, or
upon ’process knowledge. In cases where assay values have not been
established, the FEMP considers materials generated in the uranium
processing area to be radioactively contaminated. This determination is
based upon process knowledge, experience in uranium production operations,
and the fact that de minimis concentrations or below-regulatory-concern
(BRC) levels for radionuclides have not been established for the residues
or wastes in question.

DOE will inform OEPA of the results of radiological sample analyses
obtained during the closure of Uranyl Nitrate Tank Areas. Sampling and
analyses to support closure activities will be performed in accordance
with the Rinseate Sampling and Analysis Plan for the Uranyl Nitrate Tank
Areas provided in Attachment A, and with existing FEMP Standard Operating
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Procedures (SOPs) for management of activities and materials involving
radiation hazards.

Recognizing the dual nature of these wastes, the FEMP stores mixed
(hazardous combined with radioactive) wastes in accordance with RCRA
regulations as well as DOE orders concerning low-level radioactive waste.
DOE orders are binding regulatory requirements issued by the DOE that
govern the conduct of operations at DOE sites. DOE orders apply both to
DOE personnel and contractors employed at DOE sites. Based on the current
lack of national capacity for treatment and disposal, these wastes are
being stored pending the availability of acceptable mixed waste treatment
or disposal facilities. '

The RCRA status of AEA compounds that exhibit a RCRA characteristic is
currently under discussion between DOE-HQ and USEPA.

1.3.2 Inteqration of CERCLA Remedial and Removal Actions with RCRA
Closures

In 1986, the DOE initiated the ongoing Remedial Investigation/Feasibility
Study (RI/FS) to evaluate and determine remediation requirements pursuant
-to CERCLA. Consistent with the scope of National Contingency Plan (NCP)
and the Amended Consent Agreement, all remediation activities and any
‘resulting changes to facility schedules must be coordinated and integrated
with the RI/FS and CERCLA removal and remedial response actions.
Additionally, all remediation activities (including RCRA Closure
activities) must be consistent with the Final Record of Decision (ROD) for
the operable units containing the HWMUs.

In accordance with 40 CFR 300.400(g), CERCLA response actions must
identify other Applicable or Relevant and Appropriate Requirements
(ARARs), unless justifiably waived, including OEPA and USEPA requirements
for HWMU closures. Pursuant to the Amended Consent Agreement, the FEMP
management will:
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° Characterize chemical and rad1o1og1ca1 contamination at the
FEMP and establish site clean up obJectlves

® Conduct necessary short-term response actions to eliminate or
minimize immediate threats to human health and environment
(i.e., removal actions), and

L Implement any necessary long-term monitoring and surveillance
of the facility and surrounding environment.

Based on the RI/FS, a proposed plan will be recommended for the CERCLA ROD
for each operable unit. The Final ROD for each operable unit will specify
the required final remediation or removal of contaminated equipment and
structures. Characterization and remediation of media contamination for
the entire site will be addressed under the ROD for OUS.

During the RI/FS investigations, Removal Action (RA) No. 12, RA No. 17,
and RA No. 20 (discussed below) have been initiated to provide immediate
response actions necessary to stabi]ize. or remove contamination for
protection of human health and the environment. Removal action work plans
have been prepared for review and comment by the OEPA and USEPA with final
approval granted by the USEPA under CERCLA.

In addition, an Interim ROD is currently being planned to expedite the
demolition of equipment and structures in OU3 prior to the issuance of the
Final ROD. Remedial Design/Remedial Action (RD/RA) plans will be prepared
to implement the requirements of the RODs (Interim and Final) to remediate
each operable unit.

The substantive requirements for closure of the Uranyl Nitrate Tank Areas
will be achieved under the Interim and Final RODs for OU3 and under CERCLA
RA No. 12 “"Safe Shutdown," RA No. 20 "Stabilization of UNH Inventories,"
and RA No. 17 "Improved Storage of Soil and Debris."
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RA No. 12 "Safe Shutdown" was created to perform the safe shutdown of all
process facilities in preparation of final remediation. Safe Shutdown
essentially entails the engineering, planning, and scheduling for
isolation of process equipment, piping systems, and associated utilities;
and removing residual and excess materials, supplies, and combustibles to
appropriate dispbsition and approved storage locations.

Safe Shutdown management activities include: developing appropriate
safety documentation (Risk Assessment, Risk Management Plan, Health &
Safety Plan); preparing Training Plans and Task-specific Lesson Plans;
reviewing SOPs and updates; performing preliminary assessment for all
process buildings and process equipment; evaluating the preliminary
assessment; preparing Task Orders to address equipment isolation and clean
out; continuing efforts to dispose of the surplus equipment and materials;
evaluating process buildings for future use or demolition; and initiating
the development of engineering studies and packages to guide equipment
isolation/de-energization activities.

Safe Shutdown field work activities include: isolation of process
equipment; removing excess equipment and materials, supplies, and
combustibles; initiating the process of removing residual materials from
process equipment; and initiating decontamination efforts. A1l buildings
are being inventoried for residual material and excess equipment.
Necessary documentation is being processed to identify proper disposition’
of these materials.

RA No. 17 provides for the improved management of soil and debris in two
phases. Phase I defines soil and debris management during the design and
construction of four proposed storage facilities. Phase II addresses soil
and debris management from the time the facilities are constructed until
final remedial alternatives for FEMP are selected. RA No. 17 provides
specific criteria for the management of soil and debris contamination and
identifies options for its disposition including decontamination, disposal
off-site, or storage in controlled stockpiles or an improved storage
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The identification and characterization of soil contamination in the Plant
2/3 area (which encompasses the soils around the Uranyl Nitrate Tank
Areas) is being conducted as part of the sitewide RI/FS characterizations
for QUS5. Attachment B contains preliminary data for media contamination
at Plant 2/3. Final soil clean up requirements will be defined in the ROD
for OU5. Remediation will be conducted through the RD/RA for OU5 or OU3,
consistent with the clean up requirements in the ROD for QUS.

It is noted that all 20 storage tanks within the Uranyl Nitrate Tank Areas
are provided with secondary containment. Based on a review of FEMP spill
records (see Table 1), releases to secondary containment have been
recorded. However, there is no evidence that secondary containment for
these tanks has been breached. There are documented spills from
associated process piping, but the records indicate that response actions
taken at the time would have removed the resulting contamination. As a
result, the only additional soil sampling proposed in this CPID are
limited screening samples in the Uranyl Nitrate Tank Areas where no
previous sampling data is available.

RA No. 20, "Stabilization of UNH Inventories" is an ongoing action
involving the processing of uranyl nitrate material. Specific information
regarding the processing of uranyl nitrate under RA No. 20 and the
sequence of CERCLA response activities to complete closure is provided in
Section 3.0 of this CPID.

1.3.3 Financial and Liability Exemptions

The FEMP is a federally owned facility. According to OAC 3745-66-40 C and
40 CFR 265.140(c), the Federal government is exempt .from the financial
requirements of OQAC 3745-66-40 through OAC 3745-66-48 and 40 CFR 265
Subpart H.
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2.0 SUMMARY OF HWMU INFORMATION

From 1951 through 1989, the Plant 2/3 Refinery was operated to extract
uranium metals from ore and residues. Plant 2/3 is bounded on the north
side by 2" Street, on the east by B Street, on the west by A Street, and
on the south by 101* Street (Figure 3). The first step in the process was
digesting (i.e., dissolving) uranium-containing ore and residues in nitric
acid. Uranyl nitrate was formed by the Digestion process. Low-grade
uranium slurries required filtration and evaporation prior to feeding into
the extraction columns. Once the solution met the process specifications,
the UNH was extracted/separated from the slurry into an organic solvent
mixture of tributyl phosphate and kerosene (Extraction process). The
organic solvent of UNH was then re-extracted using deionized water to
generate a purified aqueous UNH solution.- The aqueous UNH was evaporated
and boiled down to concentrate the uranium (Denitration process).

2.1 Waste Management Unit Description

The five Uranyl Nitrate Tank Areas are located in the Plant 2/3 complex
described above. When production operations ceased in July 1989, process

residues of uranyl nitrate solutions remained in twenty (20) storage tanks
located in five Plant 2/3 storage tank areas. Under OAC 3745-51-04(C) and
40 CFR 261.4(c), the uranyl nitrate process residues are subject to solid
waste regulation because they were not removed from process equipment
within 90 days after production ceased. The uranyl nitrate is an acid
liquid with a pH of approximately 1 and high levels of uranium and trace
levels of heavy metals. Based on OAC 3745-51-22 and OAC 3745-51-24 and 40
CFR 261.22 and 40 CFR 261.24, the uranyl nitrate residues have been
declared characteristically hazardous for corrosivity (EPA Waste Number
D002) and toxicity (TCLP) for barium and chromium (EPA Waste Numbers D005
and D007, respectively). Attachment C contains analytical data used in
characterizing the uranyl nitrate waste.

The five Uranyl Nitrate Tank Areas and twenty tanks identified as HWMUs
are shown in the Plant 2/3 process area map in Figure 3. Tank capacities

Revision 0: 06/93 Closure Plan Information and Data
, 8 Uranyl Nitrate Tank Areas
011



=z=4579

and current estimated inventories for these 20 tanks are shown in Table 2.
A11 the uranyl nitrate storage tanks are cylindrical and provided with
secondary containment. All tanks, pipes, pumps, valves and fittings
through which the uranyl nitrate is stored or processed are constructed of
stainless steel. Detailed descriptions of each storage tank area are
provided later in this section.

Several of the uranyl nitrate tanks are located in diked areas outside
Plant 2/3. Rain water that accumulates in these diked areas is pumped to
Plant 8 where it is tested and treated to remove uranium contamination
prior to discharge through the FEMP WWTS.

Table 1 contains a summary of all spills of hazardous waste (uranyl
nitrate) from these tanks and the associated equipment. The impact of
these spills on the scope of this closure is discussed in Section 1.3.2.
Per this discussion, this closure will only address contamination of
secondary containment and other man-made structures. Characterization and
remediation of soil contamination is being addressed under the RI/FS and
ROD for QUS. Clean up levels for remediation of contaminated soil will be
defined by the ROD for OUS. Remediation of any soil contamination will be
conducted under the RD/RA for OUS or OU3, consistent with the clean up
requirements in the ROD for OUS5 (see Section 1.3.2).

HWMU No. 46 - Uranyl Nitrate Tanks (NFS Storage Area)

The NFS Storage area is located outside south of the Plant 1 Ore Silos.
A1l of these tanks in the NFS Storage Area are located inside a concrete
pad surrounded by a 1 foot to 6 inch high concrete berm. This diked area
measures approximately 61 feet-7 inches X 53 feet-9 inches. The storage
tanks associated with the NFS Storage Area are F2-605, F2-606, F2-607, and
F2-608. These tanks are all horizontally mounted. Ancillary equipment
includes stirring motors, chemical feed hoppers, and Varec™ level
indicators. '

Revision 0: 06/93 Closure Plan Information and Data
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HWMU No. 47 - Uranyl Nitrate Tanks (North of Plant 2): | . S

This HWMU contains storage tanks F2E-5 (SE), F2E-6 (NE), and F2E-8 (SW).

~ These tanks are located outside and north of the Digestion Area of
Plant 2/3 in a diked area that measures approximately 63 ft-6 inches long
x 40 ft-6 inches wide and is surrounded by a 2 ft-8 inch high berm. The
floor and dike are both made of concrete and acid brick coated with tar.
Ancillary equipment for these vertical tanks includes top-mounted stirring
motors, material transfer pumps, and high level sensing devices with
alarms. The tanks in this HWMU were used to store uranyl nitrate. This
solution was used as feed for the extraction process.

HWMU No. 48 - Uranyl Nitrate Tank (Southeast of Plant 2);

The tank in this HWMU (Tank F3E-223) is located outside in a diked area on
the southeast side of Plant 2. The diked area consists of a concrete pad
measuring 54 feet-7 inches X 45 feet-4 inches that is surrounded by a 4
ft-6 inch high concrete berm. Tank F3E-223 is a vertical tank. Ancillary
equipment includes piping and high level sensors with an alarm system.

This tank contains final product (UNH), known as OK liquor, from the
~ extraction process. The OK liquor was used as feed for the Denitration
process. '

" HWMU No. 49 -~ Urany]l Nitrate Tanks (Digestion Area (2 Locations))

The entire Digestion Area is located indoors on the ground f]oor at the
west end of Plant 2/3. This HWMU is divided into two separate areas:

o ‘Area 1 measures 20 ft x 127Aft and contains tanks D1-1, D1-2,
D1-4, F1-1, F1-25

° Area 2 measures 20 ft x 127 ft and contains tanks D1-7, Dl-lé,
F1-26

The floor in each of these areas is lined with acid brick and sloped for
drainage. Any leaks or spills from tanks in this area would be collected

_ . Revision 0: 06/93 : C]osure'Plan Information and Data
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and processed through the Plant 2/3 sump system and the FEMP WWTS.
Ancillary equipment to Tanks F1-25 and F1-26 includes level indicating
gages, pumps and piping. Ancillary equipment to Tanks D1-1, D1-2, D1-4,
and D1-10 includes material transfer pumps and top-mounted stirring
motors. Ancillary equipment to Tank D1-7 includes a pump and piping. All
tanks in this HWMU are vertical.

HWMU No. 50 - Uranyl Nitrate Tanks (Raffinate Building (2 Locations)

The tanks in this HWMU are located south of Plant 2/3 inside the Hot
Raffinate Building. This unit is divided into two separate areas:

o Area 1 measures 14 ft x 50 ft and contains tanks F1-301, Fl-
302, and F1-303 |
° ‘Area 2 measures 15 ft x 30 ft and contains Tank F1-308

Area 1 is surrounded by concrete walls on all sides and contains a sump
for drainage. Area 2 is surrounded by concrete walls and an approximately
12 inch high dike. Area 2 also contains a sump for drainage. Spills in
these two areas would be processed through the Plant 2/3 sump system and
the FEMP WWTS. The floors in both areas are lined with acid brick. The
uranyl nitrate tanks in the Hot Raffinate Building stored slag, uranyl
nitrate filtrate and uranyl nitrate slurry from residue digestion. All
tanks in this HWMU are vertically mounted. Ancillary equipment includes
agitators, pumps and associated piping.

2.2 Waste Inventory

Twenty tanks in the Refinery Area contain uranyl nitrate and UNH solutions
in various concentrations. The total quantity amounts to approximately
192,350 gallons of solution, with a nominal 100 metric tons of uranium at
various concentrations and in various chemical/radiological
configurations. Tank capacities and current estimated inventories for
these 20 tanks are shown in Table 2.

Revision 0:'06/93 Closure Plan Information and Data
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2.3 Current Use

- At the present time, the 20 tanks described in this section are being used

to store approximately 192,350 gallons of hazardous waste (uranyl
nitrate). As discussed in this CPID, the FEMP management intends to
empty, decontaminate and dismantle the uranyl nitrate tanks and associated
equipment through CERCLA response actions implemented to remediate the
Plant 2/3 area (see discussion in Section 3).

2.4 Security '

As with all DOE facilities, security is strict. The entire FEMP
processing area, including Plant 2/3, is surrounded by chain 1ink fencing
and monitored by on-site security personnel. A1l employees and visitors
are required to enter through one of several guarded entrances into the
facility. The Uranyl Nitrate Tank Areas have been marked off with
stanchions, yellow plastic chain and warning signs to restrict
unauthorized entry.

Revision 0: 06/93 Closure Plan Information and Data
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3.0 CLOSURE INFORMATION

3.1 Closure Objectives and Performance Standards

It is the intention of FEMP Management to accomplish closure of the Urany]
Nitrate Tank Areas through the implementation of CERCLA removal and
remedial actions required by the July 1986 USEPA/DOE FFCA, as amended by
the Consent Agreement in September 1991. As discussed in Section 2, the
tanks being used to store hazardous wastes (i.e., unused uranyl nitrate
solution) are integral components of the uranium metals extraction process
in Plant 2/3. As a result, the decontamination and dismantling of the
uranyl nitrate tanks must be conducted in controlled stages. The intent
of the closure performance standards under OAC 3745-66-11 (40 CFR 265.111)
will be accomplished through ongoing RA No. 20 (RA No. 20) "Stabilization
~of UNH Inventories"”, RA No. 12 (RA No. 12) "Safe Shutdown", RA No. 17 (RA
No. 17) "Improved Storage of Soil and Debris", the Interim and Final RODs
for OU3, and the Final ROD for OU5. The Uranyl Nitrate Tank Areas will
. continue to be managed as a HWMU until closure certification is received.

3.1.1 Clean Up Action Levels

The effectiveness of the decontamination of the uranyl nitrate tanks, as
discussed in Section 2, will be evaluated based on analyses of final
rinseate(s). Successful decontamination will be confirmed when the
analyses of the final rinseate sample demonstrates that the concentration
-of metals Tisted in Table 3 is less than the RCRA Toxicity Characteristic
Leaching Procedure (TCLP) limits as listed in OAC 3745-51-24 (parallels 40
CFR 261.24) and the pH is greater than 2 and less than 12.5 (OAC 3745-51-
22 and 40 CFR 261.22).

Clean up 1evels»f0r remediation of contaminated debris will be defined by
the Final ROD for OU3. -Clean up levels for remediation of contaminated
soil will be defined by the ROD for OUS. Remediation of any soil
contamination will be conducted under the RD/RA for OU5 or OU3, consistent

‘ with the clean up requirements in the ROD for OU5 (see Section 1.3.2).
Revision 0: 06/93 Closure Plan Information and Data
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3.2 C]osure Methodology

The following CERCLA response actions will be conducted to remove and
remediate contamination and accomplish closure of the Uranyl Nitrate Tank

Areas:

1)

2)

Under RA No. 20 "Stabilization of UNH Inventories", all
hazardous wastes and waste residues will be removed from the
uranyl nitrate storage tanks and processed through the uranyl
nitrate treatment system.

The wastes from the uranyl nitrate treatment process will be
tested to confirm the disposal requirements. Based on
preliminary testing (see Attachment D), it is anticipated that
the dried filter cake will be shipped to NTS for disposal as
a non-hazardous low level radioactive waste (LLW). Once the
wastewaster from the uranyl nitrate treatment system meets the
1imits imposed by the FEMP NPDES permit, it will be discharged
to the FEMP wastewater treatment system (WWTS). If the

- wastewater does not meet the 1imits required to maintain NPDES

3)

4)

Revision O:
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permit restrictions, it will be returned to the uranyl nitrate
treatment system for additional processing.

Under the RA No. 12 "Safe Shutdown", the hazardous wastes and
hazardous waste residues (i.e., nitric acid process residues)
from the Nitric Acid Recovery (NAR) system will be used to

_f]ush emptied uranyl nitrate tanks. A series of water rinses

will then be performed to flush the uranyl nitrate tanks to
insure the residues have been removed. Where feasible, the
rinse waters will be recirculated in the uranyl nitrate tanks
to 1imit the volume of rinse water used. |

Under the Interim and Final RODs, waste and material
characterizations will be conducted to determine disposition
of the tanks and ancillary equipment from the Uranyl Nitrate

06/93 Closure Plan Information and Data
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_ Tank Areas. Consistent with waste minimization objectives;
' _ alternative dispositions will be evaluated and selected as
Tisted in Section 3.2.2.

5) Characterization of structural contamination from the Plant
2/3 production process is being conducted under the QU3 RI/FS
characterization work plan. As required, contaminated debris
(e.g., from demolition of secondary containment structures)
will be managed in accordance with RA No. 17 "Improved
Management of Soils and Debris," until the final clean up and
remediation is determined by the CERCLA ROD for OU3.

The schedule for these CERCLA actions are established by the specific work
plans in response to the DOE/USEPA Amended Consent Agreement and the
proposed Interim and Final ROD schedules for OU3. Section 5 provides
additional discussion concerning the schedules for the CERCLA response
actions and Interim and Final RODs.

‘ 3.2.1 Waste Remova'l and Treatment

RA No. 20 "Stabilization of UNH Inventories," provides for blending and
treatment of uranium and acid mixtures currently stored in the uranyl
nitrate tanks. As this is a CERCLA-driven on-site activity, a RCRA
treatment permit will not be required. The treatment process neutralizes
the blended mixtures with magnesium hydroxideAto yield a precipitate of
uranium and metal salts. The precipitate is then filtered, drummed,
tested and characterized. Preliminary testing of the uranyl nitrate
process indicates that the precipitate does not exceed the TCLP metals
limits for hazardous waste (see Table 2 of Attachment D). The filtrate is
characterized and either discharged to the FEMP WWTS or reprocessed
through the uranyl nitrate treatment system. The following summarizes the
process being used in the uranyl nitrate treatment system for treatment of
acids and rinseates from both the uranyl nitrate storage tanks and the NAR
}System Components:

Revision 0: 06/93 Closure Plan Information and Data
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1)

2)

3)

4)

NOTE:

5)

6)

Revision 0:
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The uranyl nitrate solution will be blended in a series-of
"batches". Each batch will be designed to mix solutions from
two or more tanks that will satisfy the enrichment criteria of
< 1% U** and concentration standards of < 100 g/L of uranium.

"Each so1ution is transferred from its storage.tank to the

blending tank and mixed to dissolve all settled material.

After the uranyl nitrate storage tanks are emptied, they will
be flushed with nitric acid or rinse water to assure removal
of all uranium-containing solutions and tank bottom sediments
(see Step 10).

B1ending of uranyl nitrate solutions will be done in two (2)
blend tanks located in the Plant 2/3 Digestion Area. The
contents of the blend tanks wj]l be thoroughly mixed.

For operator safety, a plexiglass cover has been added to the
blend tanks to control the release of air and gas emissions
generated during the blending operation. To minimize air and
gas releases in the work area, a negative pressure will be
maintained on the south blend tank by drawing the air out of
the tanks and through a vent pipe with an exhaust fan. As an
additional safety measure, two general area exhaust fans will

ventilate the Digestion Area during blending operations.

Each batch will be transferred to a receiving tank in the
Refinery Sump where water will be added to dilute the blended
uranyl nitrate solution. The uranyl nitrate will be diluted
to Tower the concentration of uranium and make the precipitate

more filterable.

After dilution, the batch will be pumped to a mixing tank in
the Refinery Sump where a magnesium hydroxide slurry will be

06/93 Closure Plan Information and Data
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_ added for neutralization and precipitation. A circulating
‘ _ loop with another mixing tank be will be used, as needed.

Note: The operational limits for the uranyl nitrate treatment system
include attaining a concentration of extractable chromium and
barium in the slurry that is below regulatory levels for TCLP
constituents OAC 3475-51-24 (40 CFR 261.24) and adjusting the
pH to range between 6.0 and 9.0 prior to discharge into the
WWTS. '

7) The precipitate slurry will be pumped into one of two
receiving tanks in Plant 8 (FEMP wastewaster treatment
facility) from which it will be pumped to the east or west
Eimco® filter. For waste minimization, some of the filtrate
from the Eimco® filter will be returned to the receiving tank
in the Refinery Sump for use in'the dilution of the following
batch of uranyl nitrate.

‘ 8) The filter cake will be collected into drums, sampled and
stored in a controllied holding area or on the Plant 1 Pad
pending waste characterizations. Preliminary testing of the
uranyl nitrate treatment system indicated that uranium, barium
and chromium precipitate out of the mixture in a non-leachable
form. Analyses show that the filter cake does not exceed the
TCLP regulatory levels for barium and chromium metals. Table
2 of Attachment D contains the results of these preliminary
tests. '

Preliminary plans include a drying step for the filter cake in
the Rotary Kiln. It is anticipated that the filter cake,
after drying, will be disposed of at the Nevada Test Site
(NTS) as low level radioactive waste (LLW).

9) After passing through the Eimco® filters, wastewater from the
uranyl nitrate treatment system will be sampled and tested
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prior to discharge to the FEMP WWTS. If the wastewater does
not meet the 1limits required to maintain NPDES permit
restrictions, it will be returned to the uranyl nitrate

treatment system for additional processing.

10) Under RA No. 12 "Safe Shutdown", all hazardous wastes and
hazardous waste residues will be removed from -the uranyl
nitrate storage tanks as discussed in Section 2. In addition,
the nitric acid and rinseate from the NAR System Components
will be processed through the uranyl nitrate treatment system.
The uranyl nitrate tanks will be flushed with water to remove
any remaining nitric acid and uranyl nitrate residues. Where
feasible, the rinseate will be recirculated in the uranyl
nitrate treatment system to 1imit the volume of water used. .

11) . As the uranyl nitrate tanks are being flushed, the rinseate
will be sampled and analyzed for pH to evaluate
decontamination. After the field pH measurements are within
the range of 6.0 to 9.0, three samples will be collected for
laboratory analyses to verify decontamination.

12) The rinseate will be pumped through the uranyl nitrate
treatment system (Steps 4 through 6) and filtered in Plant 8
(Steps 7 through 9).

13) Under the Interim and Final RODs, waste and material
characterizations will be conducted to determine the
disposition of the uranyl nitrate tanks. Consistent with
waste minimization objectives, alternative dispositions will
be evaluated and selected as listed in Section 3.2.2.

14) The concrete pads underlying the uranyl nitrate tanks that
released 1iquid uranyl nitrate will be cleaned and rinsed (see
Section 3.4.1). Samples of the final rinseates will be
collected and sent to the laboratory for analyses.
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15) Characterization of structural contamination from the Plant
2/3 production process is being conducted under the OU3 RI/FS
characterization work plan. As required, contaminated debris
(e.g., from demolition of secondary containment structures)
will be managed in accordance with RA No. 17 "Improved
Management of Soils and Debris" until the final clean up and
remediation is determined by the Final ROD for OU3.

3.2.2 Dismantling and Disposition of Uranyl Nitrate Tank Areas

The Uranyl Nitrate Tank Areas discussed in this section include those
jtems made of stainless steel (i.e. piping, tanks, pumps, ancillary
equipment) in the uranyl nitrate treatment system that have been rinsed
per the procedures described in Section 3.2. As part of the Interim ROD
activity for OU3, these items will be removed from the system and placed
in interim storage pendiﬁg evaluation for disposition under the Final ROD
for OU3. Currently, options for disposition include:.

reuse on-site, _

transfer for use at other government facilities,

sale as excess equipment or scrap,

recycle as scrap metal, ,

store pending development of new treatment or dispoSa]

capabilities,

® treat metal per 57 FR 37194 "Land Disposal Restrictions for Newly
Listed Wastes and Hazardous Debris," and/or for free release per
DOE Order 5400.5, or

® discard as low level radioactive waste (LLW).

The Uranyl Nitrate Tank Areas will be dismantled and removed following the
requirements of the Interim ROD for OU3. A Proposed Plan is being
developed and will be submitted to the USEPA and OEPA. Once comments from
both USEPA and OEPA have been resolved and final approval of the CERCLA
Interim ROD is granted by the USEPA, a Remedial Design/Remedial Action
(RD/RA) Work Plan will be developed for the implementation of the Interim
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ROD. Following regulatory approval of the RD/RA Work Plan, the FEMP will
proceed with the development of the task-specific plans, specifications
and procurement documents that will describe the requirements and
schedules for executing the interim actions.

Remedial designf documents will also address the requirements for
management of equipment and other Plant 2/3 demolition materials, wastes
and debris until final disposition can be determined as a function of the
Final ROD for OU3. Based on national capacity limitations for radioactive
mixed wastes, it is anticipated that much of the dismantled equipment will
have to be managed on-site until alternative treatment and disposal
options are determined under the Final ROD for OU3. Prior to the Final
ROD for O0U3, management of contaminated debris will follow the
requirements of RA No. 17 "Improved Storage of Soil and Debris.”

3.2.3 Containment Structure Removal and Remediation

The assessment of structural contamination from the production process is
currently being addressed by the OU3 RI/FS characterization work plan.
FEMP site records indicate that thirteen spills or releases have occurred
during the storage of hazardous wastes since September 1991 (Table 1).
seven spills involving uranyl nitrate liquid have occurred within paved
areas. On two occasions, water used during hydrostatic testihg of uranyl
nitrate lines was released onto unpaved areas. Process knowledge (i.e.,
Environmental Compliance Release Report) indicates that the water was non-
hazardous. Nitrogen oxide gases were released to the atmosphere on three
occasions. The only Spil1 of uranyl nitrate liquid onto an unpaved area
released approximately five to ten gallons. Seven drums of contaminated
soil and debris were recovered to remediate this spill and are being
stored at the FEMP. Thus, since the spills have been contained,
remediation of the containment structures and environmental media will be
addressed under the Interim ROD for OU3 and Final RODs for OU3 and OUS.
Clean up levels for remediation of any contaminated soil under the pads or
structures will be defined by the ROD for OUS. Remediation of any soil
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contamination will be conducted under the RD/RA for OU5 or OU3, consistent
‘ with the clean up requirements in the ROD for OU5 (see Section 1.3.2).

Under the OU3 Interim ROD, all above-grade structures will be
decontaminated and/or dismantled. This includes all buildings, tanks and
some secondary containment within the uranyl nitrate tank system. The
remaining structures at and below grade will be field surveyed for
radiological contamination. These surveys will be used to identify
contaminated areas within the NFS Storage Area, Plant 2/3 and the
Raffinate Building (including the Uranyl Nitrate Tank Areas). Since the
wastes and residues in the Uranyl Nitrate Tank Areas were radioactively
contaminated as a result of the production process, radiological screening
will also identify suspect areas for chemical contamination. If "hot
spots" of radiologica] and, therefore, potential chemical contamination
are identified by characterization data and the 1level of fixed
contamination is greater that 100 times the levels specified in the DOE
Radiological Control Manual, the area will be roped off to prevent
. unauthorized entry and designated a "High Contamination Area".

The remediation and disposition of structures at and below grade will be
defined by the Final RODs for OU3 and OU5. This includes all foundations,
basements, pads, floors, sumps, etc. within these five HWMUs. During the
removal of structures at and below grade, the rubble and underlying media
and debris will be characterized in accordance with the RD/RA Work Plans.
Rubble, media and debris identified as contaminated will undergo
remediation and disposition as defined by the RD/RA Work Plans for OU3 and
0us.
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3.3 Decontamination of Equipment Used During Closure -

Only clean equipment will be used for decontamination and sampling. The
Project Specific Hea]th and Safety Plan has identified controlled

“radiation areas to prevent the spread of contamination. The equipment
used to rinse and flush the Uranyl Nitrate Tank Areas will be
decontaminated in accordahce_with FEMP site procedures as referenced by
the Safe Shutdown task-specific work plans. Decontamination of sampling
equipment is addressed in the RCRA Closure SAP (Attachment A).

Decontamination wash and rinseate will be collected and used as part of
the acid and water rinses to flush the uranyl nitrate Tanks under RA No.
20. Other solid wastes (e.g., personnel protective equipment, plastic
sheeting, etc.) will be characterized, placed into appropriate containers
and managed as described in Section 3.5. '

3.4 Sampling and Analysis

A1l sampling and analyses for hazardous waste constituents will be
conducted following RCRA Closure SAP procedures (Attachment A). The
following samples will be collected:

® During the process of flushing the uranyl nitrate storage tanks,
samples of the rinseate taken from the tanks will be collected as
specified in Section 2.2 of the SAP (Attachment A).

® Samples of the final rinseates will be collected from the
concrete pads at the Uranyl Nitrate Tank Areas as specified in
Section 2.2 of the SAP (Attachment A).

® Samples of the final uranyl nitrate tank rinseates will be
collected as specified in Section 2.2 of the SAP (Attachment A).

Revision 0: 06/93 Closure Plan Information and Data
;@4.2‘5 22 Uranyl Nitrate Tank Areas



| B==4579

A , ® Soil screening samples will be collected adjacent to Uranyl
' Nitrate Tank Areas as specified in Section 2.3 of the SAP
(Attachment A).

® Sampling equipment decontamination rinseates as specified in
Section 2.5.2 of the SAP (Attachment A).

® Quality Control and Quality Assurance (QA/QC) samples will be
collected as specified in Section 4 the SAP (Attachment A).

3.4.1 Cleaning and Sampling the Concrete Pads at the Tank Areas

The secondary containment structures associated with the five Uranyl
Nitrate Tank Areas are the concrete pads of concern. Prior to cleaning
and rinsing the concrete pads, area preparation will be required to vacuum
up any loose dirt or debris and construct temporary containment berms, as
necessary. Sampling and analyses will follow the procedures discussed in
Section 2.2 of the SAP (Attachment A). The following procedure will be

‘ used to clean, rinse and sample the affected concrete pads at the Uranyl
Nitrate Tank Areas: |

1) Wash the concrete surface area with appropriate equipment (é.g.
Kelly Scrubber) and potable water to remove visible contamination
(e.g., caked on dirt, debris, oily films, residues, surface stains,
etc.). '

2) Vacuum or pump wastewater into a drum for waste characterization.
Repeat the rinsing process until the rinse is visibly clean.

3) Conduct a final rinse, using potable water, in a manner similar to
step 2. Use an uncontaminated sampling pump to collect the rinseate
in a clean sample collection drum.

4) Collect samples of the rinseate from the drum using a Coliwasa
‘ ~ sampler or an appropriate sampling pump and tubing (see Section 2.1
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of the SAP in Attachment A). Analyze the samples for the presence
of -hazardous waste constituents and characteristics listed in
Table 3.

5) If sample analyses indicate contamination in excess of the clean up
action levels discussed in Section 3.1.1, additional washing will be

used to achieve these clean up levels.

3.4.2 Soil Screening Samples Adjacent to the Uranyl Nitrate Tank Areas

Of the twenty tanks associated with the five HWMUs that make up the Uranyl
Nitrate Tank Areas, only eight tanks are unsheltered. The three specific
areas of concern are HWMU No. 46 - NFS Storage Area, HWMU No. 47 - North
of Plant 2, and HWMU No. 48 - Southeast of Plant 2 (Figure 3). The
sampling Tocations will be identified in the field at the lowest elevation
(suspect drainagé area) adjacent to the secondary containment boundaries
of each HWMU. At each location, three samp]éé will be taken at the
following intervals: grade to six inches below grade, six inches to
eighteen inches below grade, and eighteen to thirty inches below grade.
The soil samples will be submitted to the FEMP analytical laboratory to be
analyzed for hazardous waste constituents and characteristics listed in
Table 3. This data may be used to assist in planning soil remediation in
the area of the Uranyl Nitrate Tank Areas.

3.5 Management of Waste Generated During Closure

Waste generated by this closure will be evaluated in accordance with the
approved FEMP Waste Analysis and Waste Determination Plans. Wastes will
be placed in appropriate containers, properly labeled, and managed as
follows:

® Wastes that are determined to be RCRA hazardous wastes will be
stored on-site in a RCRA storage location identified in the March
1993 Part B Permit Application, or subsequent revisions, until an
acceptable treatment or disposal option is identified.
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® Radioactive non-hazardous wastes will be manéged in accordance
‘ ‘ with applicable DOE orders. ’

® Non-hazardous, non-radioactive solid wastes will be sent to a
permitted solid waste disposal, recycling or treatment facility.

The analyses of samples collected from wash and rinse operations for waste
characterizations will be considered in characterizing other
decontamination wastes (e.g., disposable c]othing,‘discarded}contaminated .
cleaning equipment, plastic sheeting, sorbent materials, etc.).

3.6 Health and Safety

Prior to conducting any field activities at the FEMP, a health and safety
assessment must be conducted to characterize existing hazards and
conditions. Based on the findings of the health and safety assessment,
the current Project Specific Health and Safety Plan will be amended to
incorporate project specific health and safety procedures, including
‘ personnel protection equipment, entry and exit requirements, and personnel
and equipment decontamination procedures. Guidelines for the Preparation
of Project Specific Health and Safety Plan are included in Attachment E.

Radiation surveys will be conducted over the area to determine radiation
protection requirements. Additional screening, including on-site
laboratory analyses for radionuclides, may be required to further
categorize radiation levels and hazards before the samples can be shipped
to an off-site laboratory. Radiation survey procedures and requirements
for shipping samples to off-site laboratories for analysis will be
conducted in accordance with standard FEMP procedures.
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4.0 CLOSURE CERTIFICATION

Pursuant to QAC 3745-66-15 (40 CFR 265.115), upon closure of a HWMU, the
owner or operator and a qualified, independent registered professional
engineer (PE) licensed in Ohio must certify that the HWMU was closed in
accordance with an approved written closure plan. After completion of the
activities identified in the approved CPID, the FEMP has agreed to provide
certification of those CERCLA response actions taken to accomplish closure
of the five Uranyl Nitrate Tank Areas. ‘

4.1 RCRA Closure Standards for Clean Determinations

Efforts to decontaminate the tanks, piping, associated equipment, and
contaminated secondary containment in the five Uranyl Nitrate Tank Areas,
will be evaluated based on analyses of a final rinse sample(s).
Successful decontamination will be confirmed when the analyses of the
final rinseate sample demonstrates that the concentration of metals listed
in Table 1 is less than the RCRA TCLP limits as listed in OAC 3745-51-24
(parallels 40 CFR 261.24) and that the pH is greater than 2 and 1éss than
12.5. ' '

4.2 Certification Inspections

Certification inspections shall be conducted by a qualified, independent
registered pfofessiona] engineer licensed in Ohio or his/her designated
representatives to ensure that the CERCLA response actions to achieve
closure are conducted consistent with the discussions in this CPID.
Representatives of the DOE and FERMCO shall also conduct inspections
during the performance of response actions. The major emphasis of the
Ac]osure inspection will be:

® To ensure that the sample collection techniques described in
Section 3.0 are used,
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® To ensure that the Uranyl Nitrate Tank Areas, including the
‘ ' : designated tanks, pumps, valves, piping, and contaminated
secondary containment structures are properly cleaned and
decontaminated, and

® To ensure that all nitric acid wastes and rinse waters generated
by the response actions for the Uranyl Nitrate Tank Areas are
discharged to the uranyl nitrate system and tested prior to
discharge to the WWTS.

Testing will be conducted to ensure compliance with the NPDES and area
water quality criteria. Inspections will be performed to ensure that the
water that cannot be discharged to the WWTS is reprocessed in the uranyl
nitrate system.

4.3 Certification Documents

certified by both the owner or operator and a qualified, independent
registered PE licensed in Ohio. The FEMP has agreed to provide this
certification. The certification provided by the FEMP will include the

' . Actions taken in accordance with the approved CPID for HWMUs must be

following:
(1) Certification Statement (see Section 4.4);
(2) The approved plan or reference to this plan;
(3) Description of volume of waste removed;
(4) A1l correspondence with the vregulatory agencies
regarding closure activity after OEPA approval;
(5) Details of sampling and analysis methods (including,
copies of shipping records, and chain of custody forms
. used for sample handling and tracking);
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(6) Copies of laboratory énalyses reports;

(7) Narrative describing all activities during closure (this
narrative may be presented in the form of a daily log of
activities or field notes recorded by the owner or
operator); and

(8) Signatures of the qualified, independent registered
professional engineer and the owner or operator.

4.4 Statement of Certification

The FEMP will submit a Certification of RCRA Closure within 60 days after
the Uranyl Nitrate Tank Areas closure is complete. The Certification will
comply with the provisions of 0.A.C. 3745-66-15 and 40 C.F.R. § 265.115.
The Certification will state the following:

"Based on information made'available to me, I...... , (Title)...., do
hereby certify that to the best of my knowledge, the Uranyl Nitrate Tank
Areas have been closed in accordance with the for the Uranyl Nitrate Tank
Areas, as approved by the Ohio EPA on....(date)."
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5.0 SCHEDULE |

OAC 3745-66-13(A) and (B) requires removal of the nitric acids wastes
within 90 days and completion of closure actions within 180 days after the

approval of a closure plan. However, this schedule is not a practical nor

desirable approach for the closure of the five Uranyl Nitrate Tank Areas
for the following reasons.

1) Because there is a lack of national capacity for management of
radioactive mixed wastes, there is no existing off-site capacity for
treatment and disposal of the uranyl nitrate wastes in the uranyl
nitrate storage tanks.

2) Removal of the uranyl nitrate for on-site storage would overload the
limited capacity for on-site storage of radioactive mixed wastes.

3) An on-site treatment capability has been developed under RA No. 20
"Stabilization of UNH Inventories" for treatment of the uranyl
nitrate residues in various storage tanks within the Plant 2/3 area.

4) The uranyl -nitrate treatment system will reduce the hazardous
characteristics of concern (i.e, pH corrosivity and TCLP Metals) "
below regulatory levels. Based on preliminary testing of the uranyl
nitrate treatment system (see Attachment D), the filtered aqueous
wastes will be acceptable for discharge to and treatment in the FEMP
WWTS. The available data also indicates that the precipitate can be
processed through a filter press and dried to generate a non-
hazardous filter cake that can be disposed of as a low level
radioactive waste at the Nevada Testing Site (NTS).

5) The 20 storage tanks in the five Uranyl Nitrate Tank Areas (see
descriptions in Section 2.1), are an integral part of Plant 2/3
Refinery process for extraction of uranium from ore concentrates and
recyclable residues. The procedures for implementing RA No. 20
provide for the decontamination and dismantling of Uranyl Nitrate
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Tank Areas and uranyl nitrate treatment system. .Until the removal
action is completed, the storage tanks in the Uranyl Nitrate Tank
Areas must remain in place for management of wastes and collection
and management of rinseates pending treatment. Until closure
~ certification is received, the Uranyl Nitrate Tank Areas will be
managed as a HWMU.

6) Inspections and management/maintenance activities for the Uranyl
Nitrate Tank Areas are ongoing to ensure safe storage in the tanks
~until the uranyl nitrate residues can be removed and batch processed
in the uranyl nitrate treatment system. The extra handling and
movement required to remove and repackage uranyl nitrate is
eliminated by continued storage in-place. This effectively
minimizes the threat to human ‘health and the .environment from
accidental spills and releases.

7) Consolidation of work activities under the OU3 Interim ROD for
cleaning and dismantling of equipment and structures in the Plant
2/3 area provides a substantial savings in time, manpower and costs.
This will also increase the efficient use of the available resources
and facilitate the primary objective to complete clean up and
remediation of the FEMP.

This CPID identifies how ongoing and planned CERCLA response actions for
removal and remediation of contamination will accomplish the intent of
RCRA closure of the Uranyl Nitrate Tank Areas. The schedule for the
" CERCLA response actions that will accomplish this objective is established
under the Amended Consent Agreement between the USEPA and DOE. Table 4
lists current schedule/status for implementation of these CERCLA response
actions.

In accordance with OAC 3745-66-13(A)(1) and (2), the FEMP is requesting -
that the Director of the OEPA allow the FEMP the time necessary to
complete the CERCLA response actions discussed in this- CPID. The actions
outlined in this CPID will, by necessity, take longer than 180 days to
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~ complete. Until all uranyl nitrate wastes, residues and rinse waters can
‘ be removed from the uranyl nitrate storage tanks, the FEMP will continue ’

to maintain HWMU inspettions and conduct the activities required for
emergency and contingency planning as provided through the FEMP Spill
Prevention Control and Countermeasure Plan. As they are developed,
response action work plans, reports of sampling and analytical data, and
documentation of the CERCLA response actions will be provided to the OEPA
for review and comment. In addition, the OEPA will be notified at least
five (5) business days in advance of significant activities that will
accomplish RCRA closure objectives. Significant activities include
removal of uranyl nitrate residues, conducting decontamination rinses, and
collection of rinse samples for verification of decontamination of the
Uranyl Nitrate Storage Tank Areas (see unit descriptions in Section 2 and
summary of response actions in Section 3).
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TABLE 2: INVENTORY OF URANYL NITRATE STORAGE TANKS AS OF 06-10-93
Tank Number Tank Capacity Current Estimated Volume ‘
(Gallons) (Gallons)

F2-605 . 25,500 - 24,280

F2-606 25,500 23,975

F2-607 25,500 25,590

F2-608 . . 25,500 20,712

F1-1 ' 3,300 2,227

F1-25 23,500 11,627

F1-26 23,500 1,246

D1-1 3,460 3,150

D1-2 3,460 EMPTY

D1-4 3,460 "EMPTY

01-7 - 3,627 3,559

D1-10 3,460 2,587

F3E-223 25,000 12,180

F2E-6 (NE) 25,265 16,500

F2E-5 (SE) 25,265 17,931

F2E-8 (SW) 25,265 18,884

F1-301 3,189 2,301

F1-302 3,189 1,538

F1-303 3,189 1,764

1 F1-308 2;254 2,299 _

Current Estimated Tétal Volume: l 192,350 gallons

Revision 0: 06/93 Closure Plan Information and Data
34 Uranyl Nitrate Tank Areas
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TABLE 3: CLEAN UP ACTION LEVELS

Targeted Hazardous Waste Clean up Action Levels '
Constituents and Characteristics

TCLP Metals: TCLP Limit (mg/1)
Arsenic 5.0
Barium 100.0
Cadmium 1.0
Chromium 5.0
Lead 5.0
Mercury 0.2
Selenium 1.0

. Silver 5.0

RCRA Characteristic:

Corrosivity . pH greater than 2.0
and

pH less than 12.5

Radiological:

Total Uranium NA
‘ 1 pcLp, sW-846 Method 1311 (as defined in 40 CFR 261 Appendix II).
Revision 0: 06/93 Closure Plan Information and Data

35 Uranyl Nitrate Tank Areas
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Figure 1

FEMP AND VICINITY MAP

Revision 0: 06/93

Closure Plan Information and Data
UNH Tank Areas

- 040



4

S 3400

0=

=

O

Kg/KCN

LY N
A

A4
Y4

A1
AL

DC

&
&

v
ALY

y 4
A1)
y'd
A

e i
TN

Lt
Py

bnagn
\L“JJLJ

.

Vi
URANYL NITRATE (UNH)
TANK////STORAGE AREAS

~
~ T~
~— T~

FERNALD ENVIRONMENTAL
RESTORATION MANAGEMENT

T CORPORATION S,
BN {@s
NI
Envisonmental Management Project

US.DEPARTMENT OF ENERGY

AREA LOCATION MAP
FIGURE 2

OPantl S.).SMOCK

FILE NAME: /USR/STEVE/MAPS/1954FIG2.D0ON

0ate /10793 D i




+

m-245(y

F2-608

F2-607

F2-606

F2-605

—

UNH Tanks

NFS Storage Area

/

I&

N

end Street

UNH Tanks

rNor’ch 0f Plant 2

@ e

.Metol @ @
e |||®@ @ | P© |22 o)) )
. 1 l —
| 9008 e @r—gg;g;;g:smi [eee ecee §
Digestion 0! Extraction ! Denitration
@ e0v00a | ©c06 660 @
= | { | l ] 1 ] ‘.
xS
© i -
OO Ul @
UNH Tanks .
4/) \\g Southeast 0Of Plant 2 i
N T LT
OO O0000000 OOollo <>C:
I 000000
l = II O O|1oO T
UNH Tanks NAR Ol|00 Refnery Seme
Building Raffinate Building 00|00
394 * j JQIT
- j O ]
- --‘QI@ @ @ ] | \—l
(::—————— @9 11 1
m— Q8 @ NAR Controt Room Shop
. . _Jl _

Figure 3 Layout Of The Uranyl Nitrate Tank Areas

042



, ®~=4579

ATTACHMENT A

SAMPLING AND ANALYSIS PLAN
FOR THE
URANYL NITRATE TANK STORAGE AREAS

Revision 0
June 1993

Fernald Office
U. S. Department of Energy
Fernald Environmental Management Project
7400 Willey Road ‘
Fernald, Ohio 45030

043



TABLE OF CONTENTS _ ,
Section/Title Page

1.0 INTRODUCTION . . . . . . . . o i v e v e e e e e e e e e e e A-1
1.1 Sampling Approach . . . . . . . . . . .« . . v v .. A-2
1.2 Sample Analyses . . . . . & v ¢ v v v v v v v e e A-3

2.0 SAMPLE COLLECTION . . . . . . . . . ¢ ¢ v v v v i e e v e A-5
2.1 Sampling Equipment . . . . . . . . . . ... ..., A-5

2.2 Rinseate Sampling . . . . . . . . . .. ... .. .. A-5

2.3 Soil Sampling . . . . . . . . . ..o e e e e A-6

2.3.1 Soil Sampling Locations . . . . . . . . . ... A-6

2.3.2 Soil Sampling Procedures . . . . . . . . . . .. A-7

2.4 Sample Handling and Management of Sample Containers . . A-8

2.5 Equipment Decontamination . . . . . . . . . . ... .. A-9

2.5.1 Sampling Equipment Decontamination Supplies . . A-10

2.5.2 Sampling Equipment Decontamination Procedures . A-10

2.6 Wastes Generated During Sampling and Decontamination . . A-12

3.0 FIELD DOCUMENTATION AND SAMPLE HANDLING . . . . . . . . . .. A-13
3.1 Field Sampling Logbook . . . . . . . . . . . . .. ... A-13

3.2 On-Site Handling/Processing Procedures . . . . . . . . . A-14

4.0 QUALITY ASSURANCE AND QUALITY CONTROL . . . . . . . . . . .. A-15
4.1 Field QA/QC Procedures . . . . . « v v v v v v v e .. A-16

4.2 Laboratory QA/QC Procedures . . . . . . . . . . . . .. A-17

4.3 Sample Analysis Request/Chain-Of-Custody Procedures . . A-18

5.0 HEALTH AND SAFETY . . . . . . & & o v v e e e e e e v e e v A-20
Revision 0: 06/93 Rinseate Sampling and Ana1ysis Plan
A-i Uranyl Nitrate Tank Areas

ra44



| [
LIST OF TABLES -

TITLE | Page

TABLE A-1: TARGET CONSTITUENT/CHARACTERISTICS AND CLEANUP ACTION
LEVELS . . . . . . .. e e e e e e e e e e e e e e e e A-21

LIST OF APPENDICES

TITLE Page
APPENDIX 1 : ANALYTICAL SUPPORT LEVELS . . . . . . . . . . .. .. A-22
Revision 0: 06/93 Rinseate Sampling and Analysis Plan

A-ii Uranyl Nitrate Tank Areas

03

‘*-’--4579

0



—— '.‘. )
1.0 INTRODUCTION

This Sampling and Analysis Plan (SAP) was prepared to support the Closure
Plan Information and Data (CPID) for the UNH Tank Areas. The purpose of
this SAP is to describe the sample collection and handling procedures,
identify analyses to be <conducted and specify the quality
assurance/quality control procedures to characterize and verify
decontamination of the tanks, equipment and secondary containment
structures in the UNH Tank Areas.

Sampling to characterize media and below grade structural contamination in
the Plant 2/3 area will be conducted under the sampling and analyses plans
developed for the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) Remedial Investigation/Feasibility Studies (RI/FS)
for -0U3 and OUS.

Sampling that may be required for waste characterizations will be
conducted in accordance with requirements of the FEMP Waste Analyses and
Waste Determination Plans.

Sampling and monitoring conducted for worker safety and health will be
conducted in accordance with the requirements of the FEMP Comprehensive
Environmental Safety and Health Plan.

Soil screening sampling and rinseate samp1ing and analysis. for the UNH
Tank Areas will follow the procedures discussed in this SAP and will be
conducted consistent with the FEMP Site-Wide CERCLA Quality Assurance
Project.Plan (SCQ).

The analytical results generated by this SAP will also be evaluated for
incorporation into the CERCLA RI/FS. Data from this sampling effort will
be used to evaluate and prioritize the needs for additional interim
removal actions in the Plant 2/3 Area (which includes the UNH Tank Areas).

Revision 0: 06/93 Rinseate Sampling and Analysis Plan
A-1 Uranyl Nitrate Tank Areas
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This data may be used to assist in planning soil remediation o f ‘the
Uranyl Nitrate Tank Areas.

- 1.1 Sampling Approach

Sampling and analysis to be conducted for this CPID is required to support
the following data needs:

1) Verify the results of decontamination efforts, as discussed in .
Section 3 of the CPID for the Uranyl Nitrate Tank Areas.

2) Provide soil contamination screening data for use in identifying if
significant contamination exists (e.g., results in excess of TCLP
Timits) that requires further actions prior to the final remediation
of the Plant 2/3 area under the RD/RA work plans for OU3 and OU5.

3) Determine the characteristics and regulatory status of
decontamination material and evaulate the proper disposal,
treatment, or storage option.

4) Determine the appropriate level of health and safety requirements
for protection of site workers during waste disposal, treatment, or
storage.

A1l sampling and analysis activities must be conducted and documented in
a manner ensuring that sufficient data of known quality are collected to
support the end use of the data. The DQOs specified for each data
collection activity are qualitative and quantitative statements specifying
the quality of the data required to support decisions during remedial
response activities. DQOs developed for data collection for the various
response actions are maintained by FERMCO for reference and/or use to
address similar data collection needs as the CERCLA removal and response
action work plans are developed.

Revision 0: 06/93 Rinseate Sampling and Analysis Plan
A-2 Uranyl Nitrate Tank Areas
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The FEMP SCQ defines analytical support levels (ASL) A, B, C, D, or E as
major component of DQOs. The ASL‘levels are described in Appendix 1 and
~referenced below.

Decontamination of the tanks and ancillary equipment in the UNH Tank Areas
will be conducted using mh]tip]e water rinses. Where feasible,
decontamination waste water, rinse water will be recirculated/reused as
long as the pH levels continue to drop. Preliminary field sampling and
analyses (per ASL support level A) will be conducted to measure pH and
evaluate the effectiveness of decontamination efforts and determine when
the rinse waters need to be replaced. After the field measurements fall
within the ranée of 6.0 to 9.0, at least three samples of the rinseate
will be collected for laboratory analyses for the constituents identified
in Table A-1 (per ASL level B).

1.2 Sample Analyses

Samples collected for field screening of pH measurements will be analyzed
using a combination of pH Titmus test paper and pH electrode measurements
(SW-846 Method 9040). Field screening will continue until the pH
measurements fall within the range of 6.0 to 9.0.

At least three (3) decontamination verification samples will be collected
from the final rinse. Table A-1 lists the targeted waste constituents and
characteristics and clean up action limits. The clean up action levels
listed in Table A-1 will be used to determine if decontamination has been
successful. '

Quality Assurance and Quality Control Samples will also be collected from
the final rinse consistent with the current requirements of the FEMP SCQ
as discussed in Section 4.0 of this SAP.

The sampling locations will be defined by the point(s) at which the

Revision 0: 06/93 Rinseate Sampling and Analysis Plan
A-3 Uranyl Nitrate Tank Areas
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‘ rinseate is withdrawn from the Tank(s) for discharge to the UNH Tank :
systems under Removal Action No. 20. ' ‘

e

Revision 0: 06/93 Rinseate Sampling and Analysis Plan
A-4 Uranyl Nitrate Tank Areas ‘
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2.0 SAMPLE COLLECTION |

The following sections discuss the procedures to be followed in collecting
rinseate samples from the tanks, ancillary equipment, and secondary
containment structures in the UNH Tank Areas. Outdoor sampling or
decontamination activities will not be conducted during adverse weather
(e.g., rain, snow).

2.1 Sampling Equipment

The following equipment will be used to collect rinseate samples:
500 mL amber glass widemouth bottle with teflon-1ined closure
Thermal coolers and freezer packs

Sample labels

Waterproof marking pen

Field sampling logbook and field data forms

Acid resistant gloves

Polyethylene or other approved impervious sheeting

Dedicated, clean rinseate sample collection drums

Coliwasa sampler

Peristaltic sampling pump(s)
Tygon tubing

This 1ist may be modified as appropriate by a trained, qualified sampling
supervisor or manager. Any change to this 1ist will be noted in the field
sampling logbook.

- 2.2 Rinseate Sampling

The following procedures will be followed to collect the rinseate
characterizations and verification samples:

1) A portion of the final rinse from the UNH Tank and ancillary

Revision 0: 06/93 Rinseate Sampling and Analysis Plan
A-5 Uranyl Nitrate Tank Areas
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2)

NOTE:

3)

4)

equipment will be pumped or drained directly into the sample
containers or, if necessary, into dedicated rinseate sampling
drums.

As ‘applicable, samples of the rinse waters and QA/QC
duplicates will be collected from the drum using a Coliwasa
sampler or an appropriate sampling pump and tubing.

Using a Coliwasa sampler or peristaltic sampling pump, a grab

sample of the final rinse of the secondary containment

structures (conducted in those areas where spills of hazardous
wastes (i.e., UNH residues stored since production ceased)
will be taken from the containment collection sump.

Prior to conducting the final rinse, the sump and containment
area will be inspected to ensure identification and removal of
any standing water and obvious contamination (for further
discussion of area preparation see CPID Section 3.4).

Samples will be analyzed for the presence of the waste
constituents or hazardous waste characteristics listed in
Table A-1.

Sample containers for the final rinseate to be used for
decontamination verification will be managed as discussed in
Section 2.4.

2.3 Soil Sampling

2.3.1 Soil

Sampling Locations

The soil sampling locations will be selected in the field. The location
will be determined by identifying the lowest elevation adjacent to the
secondary containment for the three tank areas. The nine composite

Revision 0:

06/93 Rinseate Sampling and Analysis Plan
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T -
samples will be collected from these locations or where -signs of
contamination are present. The three Uranyl Nitrate Tank Areas are

displayed on Figure 3 in thé Uranyl Nitrate Tank Areas CPID.

2.3.2 Soil Sampling Procedures

Samples of the soil adjacent to the tank areas will be taken, as indicated
in the CPID, for initial soil screening and, possibly, for inclusion into
the RI/FS data base for QUS5.

Before initiating any Samp]ing activities at the three tank areas, site
b]ueprint§ will be reviewed with the facility engineer to determine if
there are any known underground utiTities, pipes, wiring or other similar
structures. Underground structures will be identified and marked at the
unit to prevent sampling in these areas. Sampling or decontamination
activities will not be conducted during adverse weather (e.g., rain,
snow) .

The following procedures will be used to collect samples of the s0i1
adjacent to the three tank areas. The soil samples will be collected from
the locations described in section 2.3.1 of the SAP.

1) Place clean polyethylene or other approved impervious sheeting
on the ground to protect sampling equipment from potential
contamination.

2) Use a decontaminated stainless steel bucket auger or soil
coring device to advance the soil boring to extract a 6 inch
soil sample.

3) Use- a decontaminated spatula (stainless steel or other
suitable material), or other approved device to remove soils

from the auger. Transfer the sample into the appropriate

Revision 0: 06/93 Rinseate Sampling and Analysis Plan
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4)

5)

6)

sample container.

- Follow container management procedures in Section 2.4.

Using the above procedures, collect one (1) duplicate sample
of the soil from a randomly selected sampling location.

Upon completion of sampling at a sampling Tlocation,
decontaminate all sampling equipment wused, following
procedures in Section 2.5. Sampling equipment that cannot be
decontaminated shall be managed in a manner consistent with
FEMP hazardous waste management practices pending a RCRA
hazardous waste determination.

Upon completion of sampling, seal sample coolers and transfer them to the
designated FEMP sample receiving area. These samples will be analyzed by
the FEMP analytical laboratory using SW-846 Method 9045.

2.4 Sample Handling and Managemenf of Sample Containers

Once a sample has been placed inside a sample container it will be managed

as follows:

1)

2)

3)

Revision 0:

For all samples: Tightly close the 1id, seal the 1id with
custody tape and attach appropriate label that has been filled
out using indelible ink.

Record the sample label and container information in the field
sampling logbook and on a Sitewide Sample Analysis
Request/Custody Record (SWSAR/CR) form.

Immediately place sample containers into a sample cooler that
will maintain samples at approximately 4° C.

06/93 Rinseate Sampling and Analysis Plan
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4) Record all transfers of sample custody on the SWSAR/CR form.

5) To maintain .chain-of-custody, ensure fhat access to all
samples is controlled. This requires the sample collector or
designated sample custodian to:

° have constant direct physical control,

] use a locked limited access area under his/her control,
or '

o affix signed container custody seals on samples or

sample coolers.

When the p]anned‘sampling activity has been completed, secure the 1id of
the sample cooler and transfer the samples with the appropriate SWSAR/CR
form to the FEMP Sample Processing Laboratory. The FEMP Sample Processing
Laboratory will be responsible for ensuring custody records are maintained
during shipment to the laboratory selected to conduct the analyses.

2.5 Equipment Decontamination

Before beginning any decontamination procedures, all personnel shall
inspect their clothing to ensure that clean clothing or clean disposable
outer coveralls are used. Al1 personal protective equipment (PPE) will be
free of contamination prior to beginning the decontamination process and
when handling any clean equipment. Equipment decontamination procedures
are discussed in the following sections.

A11 sampling equipment that will be used must be clean or decontaminated
prior to use. All reusable sampling equipment that has been used to
collect a sample must be decontaminated before it is used to collect
additional samples. After decontamination, all equipment must be tagged
and bagged as "clean".

Revision 0: 06/93 Rinseate Sampling and Analysis Plan
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2.5.1 Sampling _Eguipment Decontamination Supplies : : ' : ‘

Supplies used in decontamination may vary based on the media being sampled
and the type of contamination encountered. The following basic list of
supplies may be modified, as necessary, by a trained, qualified supervisor
or manager: '

" Laboratory grade non-phosphate detergent solution
Long-handled scrapers (stainless steel, glass)

" Long-handled, soft bristled brushes
Portable low-pressure water sprayer
Potable water
Deionized water (organic free)
Reagent grade ethanol rinse
Dilute (0.02 normal) hydrochloric or sulfuric acid rinse
Polyethylene or other approved impervious sheeting
Heavy duty plastic bags ‘
Absorbent materials, socks, and pads

Wash/rinse tubs, buckets, or other approved containers

2.5.2 Sampling Equipment Decontamination Procedures

A1l reusable sampling equipment will be decontaminated after each use. If
decontamination is not practical, the sampling equipment will be managed
in a manner consistent with FEMP hazardous waste management practices
pending RCRA waste determinations. The following procedures will be used
to decontaminate sampling equipment: '

| 1) Establish a decontamination area in a location that is protected
from potential contamination. Use a double thickness of 6-mil
po]yethyTene or other suitable sheeting to 1ine the decontamination
area, including containment dikes or berms for run on/run off
control.

Revision 0: 06/93 Rinseate Sampling and Analysis Plan
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Provide appropriate containers for containment, handling, and
collection of wastes. Non-liquid wastes shall be collected in a
heavy duty plastic bag, 55-gallon drum, or other suitable container.
Liquid wastes will be collected in buckets and/or placed into 55-
gallon drums or other suitable liquid storage containers. Liquid
wastes will be pumped into the UNH Tank Systems. Solid wastes will
be stored at the FEMP in an approved RCRA storage area pending RCRA
waste characterizations and determinations.

3) Establish sample equipment decontamination 1line including the
following:

Stage 1) Rinse with potable water, wash with non-phosphate
laboratory grade detergent, and rinse with potable water
rinse. As necessary, use brushes and scrapers to remove
visible contamination and stains. If needed, steam
cleaning or high pressure potable water may be used as
an alternate decontamination method.

Stage 2) A dilute (0.02 normal) hydrochloric or sulfuric acid
solution rinse followed by a potable water rinse.

NOTE: Residual acids in used rinse solutions will be
neutralized.

Stage 3) A solvent rinse (using an approved solvent, such as
ethanol) followed by a final triple rinse with deionized
water.

4) At least once per day, for each media being sampled and each
decontamination line, collect a QC rinse sample of the final rinse.
The sample will be collected using the procedures in section 4.1 of
this SAP.

Revision 0: 06/93 o Rinseate Sampling and Analysis Plan
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5) After the sampling equipment has been properly decontaminated, place
it on a clean sheet of plastic or other suitable material to air
dry. While air drying, loosely cover the equipment with another
clean piece of sheeting to minimize the potential for contamination.

6) Upon completion of decontamination of sampling equipment, the
buckets and other containers used for temporary storage of the
decontamination wash and rinse wastes will be washed with clean
detergent solution and rinsed twice with deionized water.

2.6 Wastes Generated During Sampling and Decontamination

Wastes and materials generated during sampling and analyses will be
managed in a manner consistent with approved Management of Investigation-
Derived Wastes practices. Equipment decontamination wash and rinse waste
waters will be added to the acid and rinse waters being used to flush the
emptied UNH Tanks under Removal Action # 20. Other solid wastes (e.g.,
personnel protective equipment, plastic sheeting, etc.) will be
characterized and placed as éppropriate into containers, and stored in a
RCRA Storage area pending characterization following Waste Determination
Plans. Based on the waste characterizations, wastes will be managed and
disposed according to all applicable hazardous and solid waste rules and
regulations. |

Revision 0: 06/93 Rinseate Sampling and Analysis Plan
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‘ 3.0 FIELD DOCUMENTATION AND SAMPLE HANDLING

Sample handling and documentation procedures shall conform to approved
FEMP procedures applicable at the time closure activities are conducted.
The information in the following sections presents the procedures to
follow during and after the samples have been collected.

3.1 Field Sampling Logbook

A field sampling logbook will be kept and updated to document information
pertinent to the RCRA closure sampling activities. At a minimum, the
entries in the logbook will include the following:

Name of supervisor(s) responsible for HWMU management

Name of FEMP closure project manager

Maps, drawings, or photographs of the sampling site

Purpose of sampling (e.g., verification of decontamination)
Description and location of sampling points

Description of sampling methods and field sampling activities (e.g.,
containers, types of samples, etc.)

Task review meetings |

Documentation of any deviations from this SAP

Weather conditions at the time samples are collected

Number, type, and volume of samples taken

Date and time of collection

Field sample identification number(s)

Names of sampling personnel

Date and time of transfer to sample receiving/shipping area
Field observations (e.g., spills or other activities nearby)
Data from field measurements (e.g., pH, specific conductance)

Signatures of persons responsible for maintaining the 1ogbook

Revision 0: 06/93 Rinseate Sampling and Analysis Plan
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The logbook will record information sufficient to reconstruct the sampling
event without reliance on the collector’s memory. The logbook shall be
stored and maintained according to FEMP document control procedures.

3.2 On-Site Handling/Processing Procedures

Sample coolers, along with the signed and completed SWSAR/CR form, will be
taken to the FEMP Sample Processing Laboratory. Each person who
relinquishes or takes possession of the samples or sample coolers shall
sign the Custody Record and record the date and time of transfer.

The FEMP will characterize radiation levels associated with the samples to
determine disposition of the samples.

Revision 0: 06/93 Rinseate Sampling and Analysis Plan
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4.0 QUALITY ASSURANCE AND QUALITY CONTROL.

Quality Assurance/Quality Control (QA/QC) procedures are required to
identify, evaluate, and control conditions and activities that can affect
the quality and validity of the analytical data obtained from sampling and
analyses. Validation of data requires accurate records to document
procedures and conditions during the sampling and analysis. At a minimum,
these records will include:

® an updated field sampling logbook
® properly completed sample labels
e field and laboratory QA/QC samples
® completed SWSAR/CR forms

Quality assurance procedures will include:
® Only clean sample containers will be used.

‘ ® (lean PPE will be»used whenever contact is made with the sampling
equipment.

® Sampling containers and collection equipment shall be handled,
stored, and maintained in a manner that prevents cross-
contamination. '

® Any field conditions, events, or activities that may affect"
analytical results will be documented in the field sampling logbook
(see Section 3.1 of this SAP).

Sampling activities will be conducted consistent with applicable FEMP
QA/QC procedures as defined in the current revision of the SCQ. The
following sections discuss field QA/QC, laboratory QA/QC, and SWSAR/CR
forms.

~ Revision 0: 06/93 Rinseate Sampling and Analysis Plan
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4.1 Field QA/QC Procedures -

To minimize the potential for cross-contamination between samples and
locations, only clean or decontaminated sampling equipment will be used.
An ecjuipment rinseate sample will be collected on a daily basis and
analyzed for the constituents listed in Table A—I, to provide QA/QC

~ information concerning the effectiveness of the decontamination process
and to identify possible cross contamination of samples. As a normal
practice, it is presumed that the decontamination procedures are adequate
for reuse of decontaminated equipment, as needed, even though QA/QC
analyses is not complete. The following procedures will be used to
collect sampling equipment decontamination rinse samples:

L Pour deionized water over and through the cleaned surfaces of
the decontaminated sampling equipment.

L Collect the deionized water rinseate using an appropriate

sample container.

L Follow sample container managemenf procedures in Section 2.4
of the SAP. ‘

Blanks will be cdllected and analyzed as part of normal QC procedures. At
a minimum, the following samples will be collected each sampling event:

® one (1) container blank consisting of a sample of clean deionized
- water prepared and retained in a non-contaminated area.

® one (1) field blank consisting of a grab sample of the deionized
rinse water supply (used for sampling equipment rinse), taken into
the field and exposed to the airborne contamination that may impact
sample data.

Revision 0: 06/93 Rinseate Sampling and Analysis Plan
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To evaluate the impact of field sampling activities on aha]yfica1

' precision (i.e., repeatability of results), field duplicate samples will -
be collected. At least one (1) duplicate sample of NAR System
decontamination verification rinseate samples will be collected for this
project.

4.2 Laboratory QA/QC Procedures

The analytical laboratory shall use the approved SW-846 Methods as
specified in the SCQ for the constituents of concern. The laboratory will
document the use and resu1ts'of laboratory quality control samples and
analyses. Laboratory samples for quality control (QC) may include:

® sample preparation blanks to detect residual contamination of
analytical equipment that may affect analytical results,

® duplicate samples prepared in the laboratory to evaluate the
precision (i.e., the ability to reproduce analytical results)

. achieved by the methods used.

® Laboratory control and calibration verification samples (to verify
calibration of the equipment).

® Matrix-Spike samples to evaluate analytical recovery rates.

A1l pertinent information concerning problems and conditions that may
affect the validity of the analytical data must be clearly identified. In
addition to laboratory QC and analytical data, information to be provided
by the laboratory includes:

® Name of person receiving the sample
® Date and time of sample receipt
® Laboratory sample number (if different from field ID)
® Date and time of sample analysis
® Signature of the laboratory supervisor
Revision 0: 06/93 Rinseate Sampling and Analysis Plan
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Conditions outside the control of the laboratory that could affect sample
quality and validity of analytical results shall also be documented by the
laboratory. These cond1t10ns include items such as:

® discrepancies between sample shipping records, sample analytical
requests, custody records and the sample shipments as received by
the laboratory,

® sample containers and packaging problems, such as broken conta1ners,
loose lids, and broken custody seals.

To prevent any laboratory bias, field duplicate samples submitted shall
not be identifiable as duplicates in any of the information provided to
identify samples or any special conditions/qualifying statements to
support the request for analysis. Field duplicate samples will be noted
in the field sampling logbook for use in FEMP QA/QC review of analytical
reports.

4.3 Sample Analysis Request/Chain-0f-Custody Procedures

Each sample container shall be 1labeled with the sample number and
identification that is consistent with the SWSAR/CR form. Prior to
relinquishing possession of a sample, the person that collected the sample
shall complete and sign a SWSAR/CR. Each person that accépts custody will
also sign and date the custody record. A complete record of custody
transfers shall be maintained on the SWSAR/CR form.

A1l samples taken to the FEMP Sample Processing Laboratory must be
accompanied by the completed SWSAR/CR form. An Off-Site Sample Analysis
Reduest/Custody Transfer Record will be prepared and accompany samples to
be sent off-site for laboratory analyses.

The laboratory conducting the analyses will be responsible for maintaining
sample custody logs until samples are returned to the FEMP or disposed

Revision 0: 06/93 Rinseate Sampling and Analysis Plan
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after obtaining FEMP approval. The Custody Records will document sample
possession from the time of collection through analysis by the laboratory.
Records of any custody seals used on sample containers shall be
maintained. The Taboratory will document the condition of any custody
seals on containers that they receive. Laboratories conducting analyses
are required to provide the FEMP a copy of all completed laboratory
custody records.

The completed sample Analysis Request/Custody Record, Off-Site Analysis
Request/Custody Transfer Record, and laboratory custody forms will be
signed and returned with the analytical report for the samples identified
on the form(s). These documents will be filed in the FEMP RCRA HWMU
Closure files. '

Revision 0: 06/93 ‘Rinseate Sampling and Analysis Plan
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5.0 HEALTH AND SAFETY

Prior to conducting any field activities at the FEMP, a health and safety
assessment must be conducted to characterize existing hazards and
conditions. Based on the findings of the health and safety assessment,
the Project/Task Specific Health and Safety Plan will specify required
health and safety procedures, including personnel protection equipment,
entry and exit requirements, and personnel/PPE decontamination procedures.
Guidelines for the Preparation of FMPC Project/Task Specific Health and
Safety Plan are included in Attachment C.

As part of the safety assessment, radioactivity screening will be done
over the area to determine radiation protectidn requirements. Additional
screening, including on-site laboratory analyses for radionucliides, may be
required to further categorize radiation levels and hazards before the
samples can be shipped to an off-site laboratory. Radiation survey
procedures and requirements for shipping samples to off-site laboratories
for analysis will be in accordance with approved FEMP/FMPC procedures.

Revision 0: 06/93 ' Rinseate Sampling and Analysis Plan
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TABLE A-1: TARGET CONSTITUENT/CHARACTERISTICS AND CLEANUP ACTION LEVELS

Targetéd Hazardous Waste
Constituents and Characteristics

Clean up Action Levels ?

TCLP Metals:

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

RCRA Characteristic

Corrosivity

Radiological:
Total Uranium

TCLP Limit (mg/1)

100.

U= O U O -
O O MM O O O O ©

pH < 2.0 or > 12.5

N/A

b-d
(%]
—

O O 0 0 O W O ™

TCLP extractions for metals and subsequent

Method 1311 as defined in OAC 3745-51-24 (40 CFR 261 Appendix 11).

pH measurements

9040
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APPENDIX 1 : ANALYTICAL SUPPORT LEVELS

The intended use of acquired data is to assess the nature of the site and
the degree and extent of potential problems resulting from past
activities, to evaluate the potential hazard to human health and the
environment, to evaluate remedial actions, to choose and implement
preferred remedial actions, and to monitor the migration of contaminants
and the effectiveness of remedial actions.

Data Quality Objectives (DQOs) are qualitative and quantitative statements
specifying the quality of data required to support decision making.

" Because they are based on end use of the data to be collected, different
uses require different levels of data quality. There are five Fernald
Environmental Management Project (FEMP)-defined analytical Tlevels that
will be assigned depending on intended use of the data and the Quality
Assurance/Quality Control (QA/QC) methods required to achieve the desired
level of quality. These levels are analogous to the 1987 EPA-defined DQO
Tevels 1 through 5 (U.S. Environmental Protection Agency [EPA] 1987).
However, because radionuclides éomprise a large proportion of the analyses

supporting FEMP programs and projects and because these radionuclide
analyses have been used and verified by DOE and DOE contractors for many
years, it is appropriate to address these measurements as standard.
Therefore, in order to maintain consistency in definition of DQO levels
and to avoid confusion between EPA and DOE/EPA programs, DQO levels at
FEMP will be referred to as analytical support levels (ASL) A through E.

ASL A (Qualitative Field Analysis)

Provides the most rapid (rea1 or short time) results. ASL A is often used
for health and safety monitoring at the site, preliminary comparison to
Applicable or Relevant and Appropriate Requirements (ARARs), initial site
characterization to 1locate areas for subsequent -and more accurate
analyses, field screening of samples to select those for fixed laboratory

Revision 0: 06/93 Rinseate Sampling and Analysis Plan
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analysis, and engineering screening of alternatives (bench-scale tests).
These types of data include those generated on site through the use of
Photo- or Flame-Ionization Detectors (PID or FID), pH, conductivity, alpha
and beta-gamma friskers, or radiological wipe samples. ASL A is analogous
to EPA DQO Level 1.

Example: Field screening for alpha, beta, and gamma radiation conducted
with portable field equipment provides real time qualitative analysis for
the presence or absence of radioactive isotopes.

Example: Field screening for chemical gases in the well bore of

groundwater monitoring wells using Photo-Ionization Detectors provides
real time qualitative analysis for presence of volatile compounds (e.g.,

benzene, toluene).

ASL B (Semi-Quantitative/Quantitative and Qua]itative Analyses)

Provides more quality control checks than ASL A and results may be
qualitative, semi-quantitative, or quantitative. ASL B can be assigned
when rapid turnaround results are needed. FEMP-specified analytical
protocols shall be used. There are two sublevels available for specifying
QA/QC, data reporting, and data validation requirements.

Sublevel 1 specifies QA/QC, data reporting, and data validation
requirements for FEMP-specified analytical protocols, which are similar to
those used for ASLs C and D, but with different QA/QC sample typé and
frequency, quality control criteria for acceptance ranges, and
requirements for data packages.

Sublevel 2 specifies user-defined and special requirements. The data user
shall specify QA/QC, data reporting, and data validation requirements
based on intended data use and regulatory requirements. Specific
requirements shall be defined in project specific plans (PSPs).

Revision 0: 06/93 Rinseate Sampling and Analysis Plan
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Metﬁods may range from more sophisticated screening techniques to fully
defined methods similar to ASL C or D for radiological and non-
radiological parameters, but with reduced QA/QC frequency and data
reporting requirements for more rapid turnaround times. Also included in
ASL B are standard methods (e.g., EPA 500-series drinking water methods
with QA/QC requirements different than those specified for ASLs C and D).
and conventional parameter analysis in support of regulatory requirements
such as NPDES permit monitoring.

Example: Measurement of gross a]pha and beta radiocactivity in water in
compliance with the Safe Drinking Water Act to provide information on
drinking water quality.

Example: Determination of volatile halogenated organic compounds (e.g.,
chloroform) in water by purge and trap gas chromatogréphy without second
column confirmation, with a limited suite of field and laboratory QC
samples, and a minimal data package.

ASL C (Quantitative with Fully Defined QA/QC)

Provides data generated with full QA/QC checks of types and frequencies
specified for ASL D according to FEMP-specified analytical protocols for
radiological and non-radiological pérameters. The analytical methods are
identical to ASL D for QA/QC sample analysis and method performance
criteria. However, the data package does not typically contain raw
instrument output but does include summaries of QA/QC sample results. ASL
C may be used when analyses require a rigid, well-defined protocol, but
where other information is available, so that a complete raw data package
validation effort is not required. Laboratories shall be required to
retain, in the project file, raw instrument data required to upgrade ASL
C reports to ASL D. '

ExamQ]e: Analysis of total uranium by the fluorimetric method with a full

Revision 0: 06/93 Rinseate Sampling and Analysis Plan
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set of QA/QC samples as specified for ASL D. A summary data package is
provided including QA/QC sample performance without raw instrument output.
- A limited level of data validation is required because only the summary
forms need review.

Example: Determination of volatile organic compounds in soil by purge and
trap gas chromatography/mass spectrometry with a full complement of QA/QC
samples as specified for ASL D. A summary data package is provided
including QA/QC sample performance without raw instrument output. A
limited level of data validation is required because only the summary
forms need review.

ASL D (Conformational With ComQ]ete QA/QC and Reporting)

Provides data generated with a full complement of QA/QC checks of
specified types and frequencies according to FEMP-specified analytical
protocols for radiological and non-radiological parameters. The data
package includes raw instrument output for validation of ASL D data. It
may be used to confirm data gathered at ASLs B and C and when full
validation of raw data is required.

Example: Analysis of total uranium by the fluorimetric method, with a
full set of QA/QC samples per analytical batch with analytical results and
the full raw data package reported from the laboratory.

A Examp1e: Determination of volatile organic compounds in soil or water by
purge and trap gas chromatography/mass spectrometry with a full complement
of field and laboratory QA/QC samples. A complete raw data package is
provided and validated for the analyses.

ASL E (Non-Standard)

Analyses by non-standard protocols that often require method development
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~ ™ or validation (e.g., when exacting detection limits or analysis of an
unusual chemical compound are required). ASL E methods may be ‘
significantly different from those 'specified for ASLs B, C, or D data.
New methods may be developed for ASL E data to allow for parameters or
matrices that cannot be analyzed using existing standard methods. This
could be caused by interferences, analyses performed outside of accepted
requirements for existing methods, or new methods developed to meet site
requirements or project-specific requirements that cannot be met by
existing analytical methods. ' |

Example: Analysis or evaluation of a geotextile material for suitability
to use as a component of a remedial action at the site. Existing
evaluation methods may not be adequate to evaluate site-specific needs so
development of a new method is required.

Example: Determination of organic compounds (e.gq., benzo(a)anthracene) in

drinking water at sub-part per billion levels by special method on-column

injection gas chromatography/mass Spectrometry with selective ion :
monitoring detection and a full suite of field and laboratory QA/QC .
samples as required for ASLs C and D data. A complete raw data package

may be required for validation.
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SECTION 3.0

TARGET CONSTITUENT LIST CHEMICALS DETECTED IN PERCHED WATER
COLLECTED UNDER QU3 RI/FS
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SECTION 4.0

RADIOCHEMICAL DATA FROM SOIL BORINGS 1175 - 1225
COLLECTED UNDER QU3 RI/FS
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PAGE 4
TcLe

TEST REQUIRED

TcLp ~ TOTALU

SAMPLES FROM BORING
TOTAL Th

TOTALU

Sample number and resulls recelved (Yes/No)

TCcLP

SAMPLES FROM DRUM
TOTAL Th

TOTALU

(Yes/No)

Detected Delected
{Yes/No)

Boring/Welt No. Flold HNU Flold RAD  Sample number and results recelived (Yes/No)

Drum identilication No.

ASUIT WELL/BORING DRUMMED CUTTRIGS SUSPECT ANEA DRUMS
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SECTION 5.0

TCLP AND RADIOCHEMICAL DATA
COLLECTED FOR CONSTRUCTION PROJECT
"GUARDPOSTS FOR MONITORING WELLS"

WELL NUMBERS 1177, 1178, 1179 & 1199
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ATTACHMENT C

UNH ANALYTICAL DATA

June 1993

Fernald Office
U. S. Department of Energy
Fernald Environmental Management Project
7400 Willey Road
- Fernald, Ohio 45030
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Westinghouse Materials Co of Ohio o ' ’

Analytical Chemistry Department
Results of Analyses

AnaLlS ID: 910612-19% Project: 0020 0001  Customer Sasple 1D: C-1
Customer: PLT 2/3 OR PLT 8 Requisition Number:
Date Sampled: &-JUN-1991 Date Sample Received: 7-JUN-1991
Sampled By: Date Sample Completed: 17-JUL-1991
Material Description: UNH Charge Number: SKAOD
activ, Data QA Date
<umber Procedure No. Analysis Result Units Entered By File Number Completed
304320 9043 Ba - ICP AnL INORG 53640 ug/t AJ BOWMAN 1CP2-91-017  17-JuL-1991
9043 Cr - ICP AnL INORG 29320 ug/L AJ BOWMAN 1CP2-91-017  17-JUL-1991
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AnallS 1D: 910612-195
Customer: PLY 2/3 OR
Date Sampled: 4-JUN-~1991
Sampled By:
Material Description: UNH
Activ, -

Number Procedure No. Analysis

904320 9043 : Ba - I1CP AnL INORG
9043 . Cr - ICP AnL INORG

Westinghouse Materials Co of Ohio
Analytical Chemistry Department
Results of Analyses

Project: 0020 0001

PLT 8

Customer Sample 1D:
Requisition Number:
Date Sample Received:
Date Sample Conpleted:
Charge Number:

Data
Units Entered By
ug/L AJ BOWMAN
ug/L AJ BOWMAN

c-2

7-JuN-1991
17-JuL-199
SKAQD :

QA
File Kumber

1CP2-91-017
1CP2-91-017

17-JUL-1991
17-JuUL- 1991



]
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Westinghouse Materials Co of Ohio

_ Analytical Chemistry Department
. ' _ Results of Analyses
Anal1S ID: 910612-196 Project: 0020 0001 Customer Sample ID: C-3
Customer: PLT 2/3 OR PLT 8 oo Requisition Number:
Date Sampled: &-JUN-1991 Date Sample Received:  7-JUN-1991
Sampled By: . _ Date Sample Completed: 17-JUL-1991
Material Description: UNH ’ Charge Number: SKAOO
Activ. Data E QA Date
Number Procedure No. Analysis ' Result Units Entered By File Number Completed
904320 9043 Ba - ICP AnL INORG » 87800 ug/L AJ BOWMAN 1CP2-91-017  17-JUL-1991

9043 Cr - ICP AnL INORG 69340 ug/L AJ BOWMAN 1CP2-91-017  17-JUL-1991

/9/
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0t ' , ,
: 4 79‘ Westinghouse Materials Co of Chio
o 5 Analytical Chemistry Department
. ' Results of Analyses ‘
AnaLls ID: 910612-197  Project: 0020 0001 Customer Sample 10: C-4 - ‘
Customer: PLT 2/3 OR PLY 8 Requisition Number: ) )
Date Sampled:  4-JUN-1991 ’ Date Sample Received: 7-JuN-1991
) Sampled By: L Date Sample Completed: 17-JUL-1991
Material Description: UNH Charge Number: SKAQO
Activ. ' . Data : Q- Date
Number Procedure No. Analysis Result Units Entered By Fite Number Completed
904320 9043 8a - ICP AnL INORG 12182 . ug/t . AJ BOWMAN 1CP2-91-017  17-JUL-1991
9043 Cr - ICP AnL INORG 82400 ug/L AJ BOWMAN 1CP2-91-017  17-JUL-1991

s

lO."Z
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Westinghouse Materials Co of Chio.
Analytical Chemistry Department

-—=4579

Results
AnalLlS 10: 910612-198 . Project:
Customer: PLT 2/3 OR PLT 8
Date Sampled: 4-JUN-1991
Sampled By:
Material Description: UNH
Activ.
Number Procedure No. Analysis Result
904320 9043 Ba - ICP AnL INORG 38900
9043 Cr - ICP-AnL INORG 137740

of Analyses
0020 0001 Customer Sample 1D:
Requisition Number:
Date Sample Received:
Date Sample Completed:
Charge Number:
Data
Units Entered By
ug/L AJ BOWMAN
ug/L AJ BOWMAN

c-5

7-JUN-1991

17-JuL-1991

SKAOO

QA Date

File Number Completed
1CP2-91-017  17-JUL-1991
1CP2-91-017  17-JUL-1991
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AnaLlS 1D:

Customer:

' Date Sampled:
Sampled By:

Material Description:

Activ.

Number Procedure No. Analysis

Westinghouse Materials Co of Ohio
Analytical Chemistry Department
Results of Analyses

910612-199
PLY 2/3 OR PLT 8
4-JUN-1991

UNH

Project: 0020 0001

Customer Sample ID:
Requisition Number:
Date Sample Received:
Date Sample Completed:

c-6

7-JUN-1991
17-JuL-1991
SKAGO

QA
File Number

.........................................................................................................................

904320 9043

194

~ Ba - ICP AnL INORG
9043 Cr - I1CP AnL INORG

Charge Number:
Data
Units Entered By
ug/L AJ BOMMAN
ug/L AJ BOWMAN

1CP2-91-017
1CP2-91-017

17-JUL-1991
17-JuL-1991
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AnalLIS ID:

Customer:

Date Sampled:
_Sampled hy:

Material Description:

Activ.

sumber Procedure No. Analysis

904320 9043
9043

910612-200 -

PLT 2/3 OR
4-JUN-1991

URH

Ba - ICP AnlL INORG
Cr - ICP AnL INORG

Westinghouse Materials Co of Chio
Analytical Chemistry Department
Results of Analyses

PLT 8

Project:

0020 0001 Customer Sample 1D:
Requisition Number:
Date- Sample Received:
Date Sample Completed:
Charge Number:
Data
Units Entered By
ug/L EH SCOTT
ug/t EH SCOTY

s h~-4578

c-7
7-JUN-1991
18-JuL- 1991
SKAOO
QA Date
File Nurber Completed

1CP2-091-017 18-JUL-1991
1CP2-091-017 18-JUL- 1991

/95
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Customer:. PLT 2/3 OR PLT 8
4~JUN-1991

. 4579
AnalLlS ID: 910612-201
Date Sampled:
Sampled By:
Material Description: UNH
Activ.

Kumber Proce&re No. Analysis

904320 9043 Ba - ICP AnL INORG
9043 - Cr - ICP AnL INORG

0

1 GO

WUestinghouse Materials Co of Ohio
Analytical Chemistry Departu_tent

Results of Analyses

Project: 0020 0001
Requisition Number:

Date Sample Received:

Date Sample Completed:

Charge Number:

Data
Result Units Entered By
74720 ug/L AJ BOWMAN
404000 ug/L AJ BOWMAN

Customer Sample 107

c-8

7-JUN-1991
© 17-JUL- 1991
SKAQO

QA Date

File Nurber Completed

1CP2-91-017  17-JUL-1991
1CP2-91-017  17-JuL-1991
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Westinghouse Materials Co of Ghio
- . Analytical Chemistry Department
Results of Analyses
Analls 1D: 910612-202 Project: 0020 0001  Customer Saaple 10: C-9
Customer: PLT 2/3 OR PLT 8 S - Requisition Number:
Date Sampled:  4-JUN-1991 Date Sample Received:  7-JUN-1991
Sampled By: Date Sample Completed: 17-JUL-1991
Material Description: UNH Charge Number: SKA0D
Activ. Data QA Date
Number Procedure No. Analysis Result Units Entered By File Number Completed
904320 9043 : Ba - ICP AnL INORG ) 72280 ug/L AJ BOWMAN XCPZ-9“I-017 17-JuL-1991

9043 Cr - ICP AnL INORG 90000 ug/L AJ BOWMAN 1CP2-91-017  17-JUL-1991



g

Westinghouse Materials Co of Ohio

;;t : ?:‘-45 7 9

Analytical Chemistry Department - ‘ .
Results of Analyses } ‘
AnallS 10: 910612-203 Project: 0020 0001 Customer Sanple 10: C-10
Customer: PLT 2/3 OR PLT 8 Requisition Nurber:
Date Sampled:  4-JUN-1991 _ Date Sample Received:  7-JUN-1991
Sampled By: Date Sample Completed: 17-JuL-1991
Material Description: UNH Charge Number: SKAGO
Activ. ’ Data QA . Date
Number Procedure No. Analysis Result Units Entered By File Number Completed
904320 9043 Bs - ICP AnL INORG 21760 ug/t AJ BOWMAN 1CP2-91-017 17-JUL-'|99_1
9043 Cr - ICP AnL INORG ' 19144 ug/Ld AJ BOWMAN 1CP2-91-017  17-JUL-1991
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Westinghouse Materials Co of Ohio

‘ Analytical Chemistry Department

AnallS 10: 910612-204

Results of Analyses

Project:

Customer: PLT 2/3 OR PLT 8

Date Sampled:  &4-JUN-1991
Sampled By:
Material Description: UNH

Activ,
Number Procedure No. Analysis

..................................................

904320 9043 - Ba = ICP AnL INORG
9043 Cr - ICP AnL INORG

Result

0020 0001 Customer Sample [D:
_ Requisition Number:

Date Sample Received:

Date Sample Completed:

Charge Number:
Data
Units Entered By
ug/L AJ BOWMAN

vg/L AJ BOWMAN

e,
*
.'

c-N1n
7-JUN-1991
17-JUL- 1991
SKACO
QA
File Number

1CP2-91-017

T

Date

Completed

17-JuL-1991
1CP2-91-017  17-JUL-1991

a

g
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30t -
— - Westinghouse Materials Co of Ohio -
' ~ Analytical Chemistry Department . '
Results of Analyses ' . ‘
AnallS ID: 910612-205 Project: 0020 0001 Customer Sagple ID: C-12 )
Customers PLY 2/3 OR PLT 8 " Requisition Number:
Date Sampled:  4-JUN-1991 Date Sample Received:  7-JUN-1991
Sampled By: Date Sample Completed: 17-JUL-1991
Material Description: UNH. Charge Number: SKAOO
Activ. o Data ) QA Date
Number Procedure No. Anslysis \ Result Units Entered By . File Number Completed
e - ) y e aseae
904320 9043 Ba - ICP AnlL INORG . 92540 ug/t AJ BOWMAN 1CP2-91-017  17-JUL-1991
9043 Cr - ICP AnL INORG 69460 w/t - AJ BOWMAN 1CP2-91-017 ) 17-JuL-1991
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Vestinghouse Materials Co of Chio

Analytical Chemistry Department
Results of Analyses

AnallS 1D: 910612-206 Project: 0020 0001 Customer Sample ID: C-13
Customer: PLT 2/3 OR PLT 8 Requisition Number: :
Date Sampled: 4-JUN-1991 Date Sample Received: 7-JUN-1991
Sampled By: Date Sample Completed: 17-JUL-1991
Material Description: UNH Charge Rumber: SKXAOO
Activ. Data QA Date
Number Procedure No. Anslysis Result Units Entered By File Number Completed
904320 9043 Ba - ICP AnL INORG 92760 ug/L AJ BOWMAN 1CP2-91-017  17-JuUL-1991
9043 Cr - ICP AnL INORG 59900 ug/L AJ BOWMAN 1CP2-91-017  17-JUL-1991%

ESd
IS
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Westinghouse Materials Co of ohio

Analytical Chenisery Department
’ Results of Analyses

AnalLlIS 1D0: 910612-207 Project:
Customer: PLT 2/3 OR PLT 8
Date Sampled:  4-JUN-1991
Sampled By:
Material Description: UNH

Activ.

Number Procedure No. Analysis : Result

904320 9043 Ba - ICP AnlL INORG 42860
9043 _ Cr - 1CP AnL INORG 22580

202

0020 0001  Customer Sample 1D:
Requisition Number:

.Date Sample Received:

Date Sample Completed:

Charge Number:
Data
Units Entered By
wn AJ BOWMAN
ug/L AJ BOWMAN

c-14

7-JUN-1991
17-JUL-1991
SKAGO

QA

File Number

1CP2-91-017
1CP2-91-017

17-JuUL-1991
17-3UL-1991
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AnallS ID:

Customer:

Date Sampled:
Sampled By:

Material Description:

Activ,

Number Procedure No. Analysis

910612-208
PLT 2/3 R
4-JUN-1991

UNH

Westinghouse Materials Co of Ohio
Analytical Chemistry Department
-Results of Analyses

Customer Sample 1D:

B |
~ o ~45?9

..........................................................................................................................

904320 9043
9043

Ba - ICP AnL INORG
Cr - ICP AnL INORG

Project: 0020 0001
PLT 8 Requisition Number:
Date Sample Received:
Date Sample Completed:
Charge Nu:bgr:
Data
Result Units Entered By
81460 ug/L AJ BOWMAN
118420 ug/L AJ BOWMAN

c-15

© T-3UN-1991

- 17-JuL- 1991

SKAOD

QA Date

File Number Completed
1CP2-91-017  17-JUL-1991
1CP2-91-017  17-JUL-1991

203
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' Westinghouse Materials Co of Ghio
E . Analytical Chemistry Department
45 q 9 Results of Analyses
[
AnaLlS ID: 910612-209 Project: 0020 0001 Customer Ssmple ID: C-16
Customer: PLT 2/3 OR PLT 8 Requisition Number:
Date Sampled:  4-JUN-1991 ' _ Date Sample Received:  7-JUN-1991
Sampled By: Date Sample Completed: 17-JUL-1991
Material Description: UNH ’ Charge Nurber: SKAOO
Activ. o . Data - S Date
Number Procedure No. Analysis Result ~ Units  Entered By File Number Completed
904320 9043 - Ba - ICP AnL INORG 108340 vg/L AJ BOWMAN 1CP2-91-017  17-JUL-1991

9043 Cr - ICP AnL INORG 68980 ug/l AJ BOWMAN 1CP2-91-017  17-JUL-1991

204
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Westinghouse Materials Co of Chio
. Analytical Chemistry Department
Results of Analyses
AnaUS 10: 910612-210 - Project: 0020 0001 Customer Sample 10: C-17
Customer: PLY 2/3 OR PLT 8 Requisition Number: _
Date Sampled: &4-JUN-1991 Date Sample Received: 7-JUN-199%1 .
Sampled By: Date Sample Completed: 17-JUL-1991
Materisl Description: UNH . Charge Number: SKAQQ
Activ. . Data QA Date
Number Procedure No. Analysis . Result Units Entered By file Nurber - Completed
904320 9043 Bl « ICP AnL INORG 47180 ug/L AJ BOMMAN 1CP2-91-017  17-JUL-1991

9043 Cr - ICP AnL INORG 42360 ug/L AJ BOWMAN . 1CP2-91-017  17-JUL-1991
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-t \ 9 : Westinghouse Materials Co of Ohio
g,’,. ‘- 45 7 ' Anatytical Chemistry Department

Results of Analyses

Analls 1D: 910612-211 Project: 0020 0001 Customer Sample 1D: C-18

Customer: PLT 2/3 OR PLT 8 Requisition Number: i
Date Sampled:  4-JUN-1991 Date Sample Received: 7-JUN-1991
Sampled By: . Date Sample Completed: 17-JUL-1991
Material Description: UNH Charge Number: SKAOO
Activ. . . Dats QA Date
Nurber Procedure No. Analysis Result Units .Entered By File Number Completed
904320 9043 Ba - ICP AnL INORG 28240 ug/L AJ BOWMAN 1CP2-91-017  17-JUL-1991
9043 Cr - JCP AnL INORG 46850 ug/L AJ BOWMAN 1CP2-91-017  17-JUL-1991
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910612-212
PLT 2/3 OR
4-JUN-1991

Anall$ 1D:

Customer:

Date Sampled:

) Sampled By:

Material Description: UNH
Activ.

Nurber Procedure No. Analysis

Hestimhm&e Materials Co of Ohio
Analytical Chemistry Department
Results of Analyses

. Bze=d579

c-19

7- JUN-1991
17- JUL-1991
SKAGO

QA Date
File Nurber Completed

--------------- g LT I L L L I R A L T P Y R I L L Y L L ]

8a - ICP Anl INORG
Cr - ICP AnL INORG

904320 9043
9043

Project: 0020 0001 Customer Sample 1D:
PLT 8 Regquisition Number:
Date Sample Received:
Date Sample Completed:
Charge Number:
Data
Result Units Entered By
62240 ug/L AJ BOWMAN.
71280 ug/L

AJ BOWMAN

1CP2-91-017  17-JUL-1991
1cP2-91-017  17-JUL-1991

=

£y
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ATTACHMENT D

REMOVAL ACTION #20 “STABILIZATION OF UNH INVENTORIES®
TEST DATA REPORT

June 1993

Fernald Office
U. S. Department of Energy
Fernald Environmental Management Project
7400 Willey Road
Fernald, Ohio 45030
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SERMCE -

P storanon Management Corporation P.O. Box 398704 Cincinnati, Ohio 45239-8704 (513) 738-6200

January 29, 1993

U. S. Department of Energy
Fernald Environmental Management Project
Letter No. C:0P:93-156

" Mr. James J. Fiore, Acting Manager
DOE Field Office, Fernald
P. 0. Box 398705
Cincinnati, Ohio 45239-8705

Dear Mr. Fiore:

CONTRACT DE-AC0S-020R21972, TEST DATA REPORT (PTA 90-2/3-003, REV. 1) DISPOSITION
OF REFINERY URANYL NITRATE SOLUTIONS.

. Attached is the Tést Data Report for PTA 90-2/3-003, Rev. l.iDisposition of
Refinery Uranyl Nitrate Solutions, for DOE-Operational Readiness Evaluation (ORE)
team review. '

This is the Final Test Data report for the first 20,000 gallons of UNH that was
processed under Removal Action #20. The primary recommendation of the Test Data
Report is to complete all further batches of UNH under a Standard Operating
Procedure (SOP). A1l other recommendations will be implemented before seeking
authorization to proceed.

FERMCO will complete a Readiness Review (RR) for the next phase of the UNH
processing under the SOP and will submit the results to DOE for review by the
DOE-ORE team. The new Standard Operating Procedures will be.forwarded as soon
as they are completed.

Very truly youry,
ACH

N. €. Kaufma

President
NCK:DJD:t1n
Attachments
cc: R, Campbell J. Simak, DOE/FN
‘ ' J. King J. Thiesing, w/o attachment
J. Long R. Warner, DOE/FN
D. Paine

R g N
L] ﬁ 3

File Record Storage Copy 102
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- Stephen Beckman

Jackie Black
Mike Crosier
Mel Crotzer.
Raymond Eng =
Donald Fleming
Robert Gardner
Cathy Glassmeyer
Kenneth Kolthoff
Jerry Ogg

Frank Peters
Kareld Solomon
Thomas Walsh




Test Report Issue Date: February 1, 1993

, B==4579

TEST DATA REPORT

Test Procedure Number: PTA 90-2/3-003, Rev.1

Test Title: DISPOSITION OF REFINERY
URANYL NITRATE SOLUTIONS

Date(s) of Test: 30 June, 1992 - 20 November, 1992

Test Sections Covered by this Report: First batch in F1-26

Test Report Prepared By: Bruce Y. Ledbetter
Startup .Engineer

Approved: %///W /-2 - ?_}

Manager -/Operations Readiness and Sta

Approved:

Approved: M

/HEnag‘ér - RSO Operations

2
/ I_-
Approved: =§Y222: > ‘%ééz # ZZN Z%éﬁ . ! ’3'/.73
_ "Vice Presidént = Edvironmental Health & Safety
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3.1 SUMMARY OF TEST RESULTS « « o o « « o o o o o o &

3-2 SUMRY OF TEST . o L] ° [ [ L] L] . o [ ] o [} L] ° [ ] °

3.3 COMPARISON OF TEST RESULTS WITH TEST REQUIREMENTS

SUMMARY OF PROCEDURE CHANGES « ¢ o ¢ o o o o o o o o o
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SUMMARY OF INDUSTRIAL HYGIENE SURVEY DATA . « « « . .

RECOWENDATIONS L] L] . . [ L] L] . . . [} L] [ . [ [} . . .

TABLES

1. UNH FILTERING OPERATIONS

2. ANALYSIS SUMMARY - TCLP

3.  ANALYSIS SUMMARY - MCE&A

4. ANALYSIS SUMMARY - TANK 25A(FILTRATE)

ATTACHMENTS x -

1. SUMMARY OF UNH RADIOLOGICAL SURVEY DATA
WEMCO: IRS&T (RA&I) :92-315 .

2. SUMMARY OF INDUSTRIAL HYGIENE SURVEY DATA
M:ESH:92-010

3. MEF-1186 UNH SUMP CAKE “
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INTRODUCTION

Approx1mately twenty tanks 1n the Reflnery area contain
uranyl nitrate solutions in various concentrations.  The
total quantity amounts to- approxlmately 226,000 gallons of
solution which contains a nominal 100 metric tons of uranium
(MTU). The extended storage of this prev1ously designated
work in process (WIP) material as a liquid is not a
desirable arrangement. The possibility of leakage from
valves, flanges, and other fittings could generate adverse
publicity, be a potential threat to the environment, and
create additional emergency operations. These tanks of
solution were prepared as the initial step of purification,
but the Refinery will not function again to process uranium
as in the past. Therefore, it is desirable to convert the
currently dissolved uranium into a solid form which would be
much more amenable to extended storage, shipping, etc.

The Refinery has not been in service since September, 1988
and none of the equipment was maintained. All piping was
pressure tested in a System Integrity Test prior to
commencing the PTA. The equipment is to be tested in the
PTA.

SUMMARY OF RECOMMENDATIONS

The contents of tank F1-26 were processed per  this procedure
as an initial test to provide assurance that the product
could be precipitated, pumped, filtered, drummed, and
sanmpled. The Health and Safety plan was assessed for the
proper requirements.

The processing was judged to be successful in that all of
these objectives were met.

The PTA was written to process all of the UNH and the first
blend was to be . used to smooth out the process, After the
first blend was complete, a partial test report was to be
issued. This Test Report is being issued as a final,
because it is our recommendation to complete the process
under a SOP rather than continuing on with the PTA.

- The existing Health and Safety plan developed for this PTA
~and changed due to problems encountered under this PTA

should be kept in effect as a reference document under the
SOP.

The following corrective actions implemented by Unusual
Occurrence Report ORO-WEMCO-FMPC-1992-0075 should be
incorporated into the SOP and and any further training:

1) All personnel given Conduct of Operation training
stressing verbatim compliance to procedures.
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2)

3)

4)

5)

6)

7

8)

9)

Personal NO, monitors to be worn by personnel. ‘

Personnel trained to the Health and Safety Plan
and lessons learned due to the incident.

None of the tanks, except the holding tanks in the
refinery sump, will be heated.

Lexan covers installed on the manholes of the
blend tanks with a small siiding door for level
measurement. .

All blends will take place in blend tank F1-25.
F1-25 has an installed vent fan, Fl1-26 does not.

At least one roof exhaust fan in digestion shall
be running during any blending operation.
- .

'Allow leeway on the precipitation temperature and

pH and the blend volunes.

All changes affecting operating parameters should
be reviewed and approved by DOE/FN.

The RCRA sampling plan should be changed to require only 10%

sampling.

This process should b.e' used for any UNH produced during ‘
cleanup for safe shutdown and/or CERCLA/RCRA closure. :

3.0 TEST RESULTS

3.1 Ssummary of Test Results

A.

D.

- The UNH blend when diluted to approximately 50 .g-

U/l can be precipitated, pumped, and filtered
using existing equipment. '

It is not necessary to use lime in tank F1-610 to
increase the pH of the slurry to above 7.0.

It is not necessary to dilute the Mg(OH), slurry
prior to use.

Analytical results show both the filter cake and
filtrate to be non-RCRA.

3.2 Summary of Test

The Test Log was started on 6/30/92 after receiving

Exception’s 1 through 20 were written before testing

permission from DOE to commence testing. Test .

began to cover open work orders on the system. Test
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Change Notice(TCN) #1 was written to add a DOE required
hold point after the first batch was processed.

The initial valve lineups commenced on 7/6/92 and
continued through 7/10/92.

The original first blend recipe was to consist of the
following:

Fl-26 16,114 gallons
F1-25 3,000 gallons
F2-607 3,000 gallons
D1-2 1,000 gallons

Since the agitator on tank F2-607 had not yet been
repaired, 3000 gallons from tank F2-608 were
substituted. The substitution did not affect the
isotopic level of the blend since all four NFS tanks
are isotopically identical.

After tank F2-608 was heated for several hours, no
temperature change was seen onh the installed
thermometer. The thermometer read 110°F, but a small
amount of orange fumes were seen at the vent stack. A
portable thermometer was inserted through the manhole
and read 147°F. The NFS tanks contain material with a
high solids content and it is suspected that solids
have accumulated at the bottom of the tank and
insulated the installed temperature probe.

Approximately 3000 gallons of UNH were pumped from tank
F2-608 to blend tank F1-26 at a temperature of 147°F.
The decision to pump at a temperature outside the
specified temperature range of 120°-130°F was dxscussed
with all present and based on:

a) While pumping out of tank F2-608, outside air
would be enterlng the vent line and fumes would
not be escaping. :

b) The temperature range of 120-130° F was an
arbitrary selected range for heatup of the
material in the tanks to ensure that the
temperature would not exceed 150° F during the
precipitation step. Tank F2-608 was not being
‘heated up for the precipitation step but being
heated up to dissolve any UNH not in solution.

The blend was completed by the addition of
approx1mately 2100 gallons from tank Di1-4. The blend
recipe was revised to allow tank D1-4 to be pumped to
below a flange that was leaklng. Tank D1-2 will be
used in future blends. During heating of tank D1-4 the
temperature reached 135°F which was outside the
procedure specified range of 120°-130°F. Several

5



_*4529

factors contributed to this:

a) An operator was not left in the area to
continuously monitor the heatup. Industrial
Hygiene limited the operator stay times because of
the heat. Once a heatup rate was established an
operator went in periodically to take
temperatures.

b) The operatér.was not instructed to turn off the
steam at any particular temperature.

c) Once the temperature was in the range, it took

e longer than- expected to dress the pumping team in

PPE and reenter the area to close the steanm inlet
valve. '

UNH was pumped from D1-4 until the level was below the
leaking flange. Approximately 2100 gallons were
transferred out of tank Di1-4 into tank F1-26. At the
end of the transfer the IH technician reported a high
NO, reading on his Draeger tube. A few minutes later
an alarm sounded in digestion. One of the operators was
potentially exposed to high levels of NO, while
investigating the alarm and not wearing his airline.

The test was put on hold until an investigation could
occur and corrective actions could be implemented
(Unusual Occurrence Report ORO-WEMCO-FMPC-1992-0075) .

Permission to restart was given on 3 September, 1992.
The following are corrective actions implemented prior
to restart: :

1) All personnel were given Conduct of Operation
training stressing verbatim compliance to
procedures.

2) The Health and Safety Plan was changed to include
new personnel NO, monitors to be worn by
personnel. :

3) All personnel were trained to the changes in the
Health and Safety Plan and lessons learned due to
the incident. o :

4) The procedure was changed. None of the tanks,
except the holding tanks in the refinery sump,
will be heated.. ‘

5) Lexan covers wvere installed on the manholes of the
blend tanks with a small sliding door for level

)



measurenent.

6) All further blends will take place in blend tank
F1-25. F1-25 has an installed vent fan, F1-26
does not.

7) At least one roof exhaust fan in digestion shall
be running during any blending operation.

é) The procedure was changed to allow leeway on the
precipitation temperature and pH and the blend
volunes.

'9)  All Test Change Notices(TCN) affecting operating
parameters would be reviewed and approved by
DOE/FN.

Ig?topic sample analysis of the first batch was .977%
U=,

Refinery Sump hold tank F1-608 was filled with 5000
gallons of water. 4973 gallons of UNH were transferred
from P1-26 using the level gauge on tank F1-608. When
an inspection of the level readings on F1-26 was done,
it was found that only 3700 gallons were transferred
out of F1-26. An investigation showed that the gauge
at F1-608 had been calibrated for water and was reading
approximately 20% high for UNH. A metal tape was then
attached alongside the sightglass of tank F1-608 for
reading all future levels.

Precipitation began on 10 September, after the pH probe
on tank F1-609 was replaced. The initial filling and
precipitation in tanks F1-609 and F1-610 took two days.
The process was placed on standby with the agitators
running for the weekend. On Monday morning, 14
September, it was discovered that the steam valves for
heating up tank F1-608 had leaked over the weekend.

The temperature in tank F1-608 was 160° F.
Approximately 700 gallons of water from tank F2E-601

. were added to tank F1-608 to lower the temperature.

The high temperature in tank F1-608 did not produce any
visible fuming out of the stack nor did the MDA single
point NO, monitors alarm. A different set of block
valves will now be used to control the steam to tank
Fl1-608. :

After again replacing the pH probe for tank F1-609,
precipitation of the contents of tank F1-608 was
completed on 15 September. A new type of pH probe was
ordered with input from the Instrument Mechanics. 7460

gallons of slurry were pumped to Plant 8. 5600 gallons’

were left in tank F1-609, and enough slurry was left in
tank F1-610 to cover the pH probe. '

. ? &;4;&”«



—- =4579

On 16 September, the first product was filtered on the
East Eimco filter. The filter cake produced initially
was very dry and dusty. Some of the dust was not
caught by the packaging station dust collector. Per
the Health and Safety Plan, the drumming station
operators were wearing respirators and no airborne
contamination was detected. Maintenance built an
extension to the chute and the filter operators
adjusted the cut on the filter to produce a wetter
cake.

- Tank P1-608 was filled with approximately 10,000
gallons of filtrate water from Plant 8 and 8030 gallons
of UNH from tank P1-26. After filling, a small leak
was discovered at a flange on tank F1-608. The leak
was contained in a diked area near the area sump. The
flange was tightened and the leakage was washed to the
sump. The AEDO declared this a loggable event(92-
09375). ’

On 17 September, during third shift, a Plant 8 operator
attempted to pump water from tank F2E-601 to Plant 8.
The valve in the line from the Refinery Sump to Plant 8
had been closed the previous day after UNH was pumped
to Plant 8. The valve in the line to Plant 8 is within
several feet of a valve in the Refinery Thickener ‘
Slurry(RTS) line and both are chain operated valves. -
In the dark the operator pulled the wrong chain and ’
opened the valve in the RTS line which was an unused
and untested line. A flange on the line leaked and
spilled a couple of gallons of low level contaminated
water on the ground. The AEDO declared this a loggable
event (92-09376). The filled line was drained to a sump
and sent to Plant 8 as UNH.

While performing the valve lineup prior to resuming
precipitation, it was observed that the diaphragm on
the Mg(OH), pump had ruptured. The diaphragm was
replaced, but the head refused to seal. The pump was
replaced.

A leak was also discovered on the bottom sightglass of
tank F1-608. The AEDO declared this a loggable

event (92-09377) since none of the leakage was outside
of the diked area. The sightglass was tightened to
stop the leak. ' :

On 18 September, tank F2E-601, which was being used for

sump water, was discovered to be contaminated with UNH.

This either resulted from the previous day’s filling of

the unused line or. because the transfer line from F1-26

to F1-608 was not flushed adequately. Flushing of all

lines will be now done until clear water appears at the ‘
destination tank. The contaminated water in tank F2E-

218 . 5
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601 was treated as UNH.

A blanked flange near the bottom of tank F1-608 started
leaking about a pint every S minutes. The AEDO
declared this a loggable event(92-09378). The contents
of tank F1-608 were transferred to tank P2E-601. The
blank was discovered to be Monel and therefore :
incompatible with nitric acid. No stainless steel
blanks of the required size were available, so a Monel
blank was installed with a full faced teflon gasket
The ponel will not come into contact with the UNH in
the tank.

WEMCO management directed that all flanges within the
UNH systems be evaluated for the correct material.
After a full inspection of all the systems, no other
monel flanges were found.

TCN-25 was written on 5 October, to allow the contents
of tank 13 in the General Sump to be sent to the High
Nitrate Tank prior to receiving sample results. This
was necessary because of the time required to receive
Ba & Cr results.

On 20 October, the process water line that supplies
seal water to the Eimco filter vacuum pumps ruptured.
Vacuunm was lost to both filters. UNH processing was on:
hold for three days for repairs to the process water
line and placing the filters back on line.

On 5 November, a bomb threat was called into the FEMP.
While searching the digestion area, the supervisor
noticed that a leak on tank D1-2 had increased from the
last time he had seen it. This was a previously known
leak that was being collected in a bucket and was being
monitored daily by a HWMU inspector.

It was decided by WEMCO management and concurred with
by DOE to empty tank D1-2. While performlnq the valve
llneuos, it was discovered that approximately 2 ft. of
piping was missing from the discharge side of the D1-2
pump. The pump had been replaced, but the piping
hadn’t been replaced yet. Maintenance replaced the
piping and the contents of D1-2(3068 gallons) were
transferred to blend tank F1-25, which contained 20,000
gallons This will make up the'blend-for the second
batch. Tank D1~-2 was flushed with water to tank F1-25.

On 6 November, the last precipitate from the first
batch was sent to Plant 8 and the precipitation tanks
were flushed out with water.

On 14 November, the filter from an air sampler above

tank 203A in Plant 8 was discovered to be coated with a
yellow material. A further investigation of the area

. | si0 £19
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coated with a yellow material, the same color as the
UNH slurry. This event was given the number ORO-WMCO-
FMPC-1992-0127. The dust was. caused by blowing down
the sump water transfer line into tank 203A. Tank 203A
was half full of UNH slurry and there was a coating of
dried slurry on the inside of the tank. The Plant 8
procedure will be changed to blow down the transfer
line to one of the digester tanks. The open flanges on
top of tank 203A have been covered. "

showed equipment in the area of tank 203A to also be ' ‘

On 20 November, the last of the UNH slurry was
filtered.

cOmpariéon of Test Results with Test Requirements

Under Purpose/Scope in the PTA, Section 1.1

All uranium solutions now stored in the various tanks
located in the Refinery area will be converted to a
solid form and packaged for storage. The contents of
the tanks will be blended to reduce each composite
blend to an isotopic level less than 1.00% U®%, The
solutions will also be blended to achieve a nominal
uniform concentration of < 100 g U/liter prior to
precipitation and filtration. The product filter cake
will be packaged into drums.

Test Result:

A. The contents of tank F1-26 plus 3069 gallons
out of tank F2-608 and 2103 gallons out of
tank D1-4 were blended to a isotopic level of
.977% U™ and a concentration of 107.1 g
U/liter.

B. The Blend was diluted at least 1:1 in the-
refinery sump hold tank F1-608.

c. The filter cake was double drummed in 48/S5
overpacks.

Under Purpose/Scope in the PTA, Section 1.2

Twenty tanks in the Refinery area contain uranyl
nitrate solutions in various concentrations. The total
quantity amounts to approximately 226,000 gallons of
solution, with a nominal 100 Metric Tons of Uranium
(MTU). The criterion for this PTA is to develop the
optimum parameters and methods for converting various
solutions of Uranyl Nitrate into a stable filter cake
that can be stored in drums. The PTA outlines
parameters for blending, pH adjustment, precipitation
methods, and filtering technigues that will be used.

10
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Specific parameters will be determined for various
concentrations as they are blended and precipitated.
This will be done by first, blending the solutions to a
uniform mix, adding water to create the optimum
concentration for neutralization, then precipitating
the uranium from solution by magnesium hydroxide and
lime addition, filtering the slurry, and loading into
drums. The filtrate will be analyzed to verify full
recovery of uranium from filtration and acceptable
levels of other contaminants. The drums of filter cake
product will be sampled and analyzed for final
inventory control and material classification.

Test Result:

A. The first batch was blended to obtain the
following results:

F1-26 16,114 gallons 128 g/l  .991% U™
F2-608 3,000 gallons 79 g/l 1.000% U™
D1-4 2,000 gallons 138 g/l .955% U™
F1-26) 16,114 gallons * 3.785 l/gal =

60,991.49 1 * 128 g-U/1l =
7,806,910.72 g-U * .991% U™ =
77,366.49 g-U>s

F2-608) 3,000 gallons * 3.785 l/gal
11,355.00 1 ® 79 g-U/1l =
897,045.00 g-U ® 1.00% U™ =
8,970.45 g-U™*

D1-4) 2,000 gallons * 3.785 l/gal
7,570.00 1 * 138 g-U/l =
1,044,660.00 g-U * .955% U™ =
9,976.5 g-U™

Total U = 9,748,615.72 g
Total U = 96,313.44 ¢
t U = .99

Total liters = 79,916.49
Total g-U/1 = 121.99

B. The analytical results are as follows:

107.1 g-U/1
.977% U
C. The first batch was successfully blended to <
1% UBS,
D. The final dilution in the refinery sump hold
tank to approximately S0 g-U/l was B

foe i 3
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satisfactory. The thickness of the slurry
was acceptable at this concentration and no
problems were encountered with pumping to

Plant 8.

Hydrated Lime Slurry Ca(OH), was used
initially in tank 610, but it was found that
continued lime addition was not necessary to
raise the pH. While maintaining a pH of
approximately 5.5 in tank 609, it was found
that the residence time produced by the
cascading effect into tank 610 allowed the
Mg (OH), sufficient time to bring the pH up to
approximately 7.5. The automatic flow
control valve for Mg(OH), addition was found
to be of insufficient capacity. The
automatic flow control valve was bypassed and
with the bypass fully open, pH control was
easily maintained at 5.5 with the UNH inlet
valve. .

The initial, too dry cuts on the Eimco filter
were corrected by taking a deeper cut. In
addition an extension chute was installed on
the drumming station to minimize any further
releases. During the filtering run it was
noticed that filtering efficiency was very
erratic from shift to shift. This is due to
several reasons:

a) Different experience levels between the
operators on each shift. -

b) Shutting the filter down for lunch
breaks and shift turnover.

Another problem was encountered with the
filtering operation. There was excessive in
leakage on both vacuum pumps seals for the
Eimco filters. Leakage is designed into the
seals to maintain the vacuum and to cool the
pumps but this seal leakage amounted to
approximately 3000 gallons per day which went
to tank 25A. Seal water was provided by
process water. This was an unnecessary 3000
gallons a day of process water that was being
sent to the high nitrate tank. Maintenance
installed a new pump and repiped the seal
water lines to allow seal water to be
provided from either process water or
recycling the contents of tank 25A to the

seals.
487 drums were produced accounting fér 8 lots ‘
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of 60 drums. The first two lots were
analyzed for isotopic concentration and TCLP
metals. The rest of the lots were analyzed
only for TCLP metals. A summary of the
results is attached as Table #2.

H. MC&A samples were also taken on the same lot
* schedule and a summary of the results is
attached as Table #3.

Under Purpose/Scope in the PTA, Section 1.3

The conversion to solid form will be conducted in a
series of ten or more "batches", each of which will be
designed to mix solutions from two or more tanks that
will satisfy the enrichment criteria of <1.00% U®* and
concentration standards of < 100 g U/l. Before each
solution is transferred from its storage tank to the
blending tank, it will be heated to approximately 125°F
and nixed to dissolve all settled material. The
heating will be performed by steam jackets or steam jet
spargers as determined by the Test Coordinator (TC).
The TC will determine the sequence of the batches and
will make adjustments to the specific recipes when
required to maintain acceptable results.

Test Résult:

A. The analytical results of the first batch are as
follows: )

107.1 g-U/1
.977% UBs

B. The source tanks will no longer be heated prior to
blending. The source tanks will be agitated and
all settled material will be dissolved with nitriec
acid and flushed when the tank is empty.

c. The Test Coordinator with concurrence from the
area supervisor adjusted the recipe of batch #1
for operational concerns to maintain acceptable
results. All further batches will be adjusted as
necessary.

Under Purpose/Scope in the PTA, Section 1.4

Blending of solutions will be done in blend tanks F1-25
& F1-26, located in the refinery digestion area. The
contents of the blend tanks will be thoroughly mixed.
Transfers from the various storage tanks will be made
. in accordance with the designated piping routes and the

13



and shown in Section 1 of the "Batch Information and
Record Sheet," (Attachment 1) to achieve the desired
concentration and isotopic result. All tanks of uranyl
nitrate solution will be heated and agitated prior to
transfer. As each storage tank is emptied, it will be
rinsed/flushed with nitric acid and/or water to assure
removal of all uranium-containing solution and bottom
sediment. Nitric Acid is stored in tanks F1-23, F1-24,
and F3E-220. Each batch will be held in the blend tank.
until authorization is received from the Test
Coordinator to proceed (based on analysis results).

blend recipes. Transfers are predetermined by the TC ‘

Test Result:

A. The first blend batch was done in tank F1-26.1 all
further blends will take place in tank F1-25, :
which has an installed vent fan.

B. When tank D1-2 was emptied, it was flushed with
water. There was no sediment in the bottom of D1~
2 that needed nitric acid to dissolve.

Under Purpose/Scope in the PTA, Section 1.5

Each blend batch will be transferred through the
designated pipe route to receiving tank F2E-601 or Fil-
608 in the refinery sump. All health and safety
requirements in SOP 2-C-601 will be followed during
processing in addition to the Task Specific Health and
Safety Plan requirements. The precipitation will be
brought about by the addition of magnesium hydroxide
slurry purchased in bulk tanker truck quantities. If
required, Hydrated Lime Slurry Ca(OH), will also be

" added to optimize full precipitation. Tank 12 in the

General Sump will receive each tanker truck load of
Mg (OH),. The as-received slurry will be diluted with

‘water as needed for use. The magnesium hydroxide

(MgOH) slurry will be periodically transferred to the
MgOH makeup tank (F1-617). The precipitate slurry will
be transferred to Plant 8 receiving tanks

© F1-203/F1-203A. The optimum concentration will be

determined by the TC based on results of prior
laboratory test results and prior filtration under this
PTA. '

Test Result:

A. Hydrated Lime Slurry Ca(OH), was used initially in
tank 610, but after the initial addition it was
discovered that the lag time of the slurry going .
through 610 was sufficient to allow the pH to
increase to approximately 7.5. _ _

14
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B. It was not necessary to dilute the Mg(OH),slurry
prior to use.

C. - The final dilution in the refinery sump hold tank
to approximately S50 g-U/l was satisfactory. The
thickness of the slurry was acceptable at this
concentration and no problems were encountered
with pumping to Plant 8.

Under Purpose/Scope in the PTA, Section 1.6

The slurry from the refinery sump will be received in
Plant 8 and filtered. on the East and/or West Eimco
filter, according to SOP 8-C-116 “Filtering Refinery
Thickener Underflow". All health and safety
requirements in the SOP will be followed in addition to
the Site Specific Health and Safety Plan specific
requirements. The wet filter cake will be collected
into drums and packaged according to the FEMP Lot
Marking and Color Coding System. Sampling will be
performed according to Sampling Plan #0001 dated
January 17, 1992 (Attachment D). After sampling in
Plant 8, the drums will be stored on the Plant 1 pad
"until the analysis of the filter cake is complete. If
determined to have RCRA constituents, the drums will be
subject to all applicable hazardous waste rules and
regulations. If determined non-RCRA, the drums will be -
transferred to a non-RCRA storage area.

Test Result:

A. The filter cake has been determined to be non-
RCRA (Attachment # 3). A summary of the analysis
results is attached as Table #2. The drums are
being stored on the Plant 8 East pad.

Under Purpose/Scope in the PTA, Section 1.7

An organizational chart is included in Attachment C
designating the lines of authority for this project.
The operation is to be controlled by the Manager of
Facilities & Warehousing. Systens Engineering, Project
Management, and IRS&T personnel will be matrixed to the
Area Supervisor who will direct the operations. The
Test Coordinator (TC) will be the Project Engineer.

Test Result: N/A

f‘..(\?.
‘ -
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Summary of Procedure Changes

TCN
TCN
TCN
TCN
TCN
TCN

TCN

Under Requirements/Acceptance Criteria in the PTA,

Section 2.1

All UNH batches have been blended to <1.00% U2 as

verified by analysis.

Test Result:

A. The analytical results for the first batch are as

follows:

107.1 g-U/1
.977% Uss

2.2

The following tanks have been emptied of UNH solutions and
washed with nitric acid and/or water:

Test Result:

A. Tank D1-2 was enptied and flushed with water.

- 001, Impact Level 2

Added DOE requested hold point after first batch.

- 002, Impact Level 4

Changed initial valve lineup to conform to prints.

- 003, Impact Level 4

Deleted an inaccessible valve from checklist.

- 004, Impact Level 4

Addéd sump water valves to checklists.

- 005, Impact Level 4

Added sump water valves to checklists.

- 006, Impact Level 4

Deleted stuck open, but isolated valve from checklist.

- 007, Impact Level 4

Deleted valve from checklist. Valve removed and-blank

flange installed.

Undér Requirements/Acceptance Criteria in the PTA,_Sectiog

16
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TCN

TCN

TCN

TCN

TCN

TCN

TCN

TCN

TCN

TCN

TCN

- 008, Impact Level 4
Added sump water valves to checklists.
- 009, Impacﬁ Level 4
Added sump water valves to checklists.
- 010, Impact Level 4
Added sump water valves to checklists.
- 011, Impact Level 4

Reduced tank heating 1imits and deleted heating tank D1~
10.

- 012, Impact Level 4°

Deleted tank heating for blend tanks.

- 013, Impact Level 4
Added minimum requirements for pre-shift briefings.
- 014, Impact Level 3

Added requirement for running at least one roof exhaust
fan in digestion.

- 01S, Impact Level 3
Added operation of tank F1-25 vent fan to checklists.
- 016, Impact Level 3

Added regquirement for blending to be done only in tank Fl-
25. : ‘

- 017, Impact Level 2

Broadened température range for Mg (OH), addition.
- 018, Impact Level 2 |
Broadened pH range for Mg(OH), addition.

- 019, Impact Level 3

Deleted source tank heating.
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TCN - 020, Impact Level 2

Broadened volume transfer allowance.
TCN - 021, Impact Level 4

Corrected typo on checklist.
TCN - 022, Impact Level 4

Deleted sump water valves on checklist.

TCN - 023, Impact Level 4

‘Deleted agitation of tanks F2E-601 and F1-608.
TCN - 024, Impact Level 3

Deleted automatic flow control to tank F1-609.

TCN - 025, Impact Level 2

Allow Plant 8 to send filtrate to General Sump after
receiving U, pH, and Cu results but before receiving Cr
and Ba results.

Summary of Test Exceptions

TE #1 through #20 - Track open work orders to specific
, checklists.

TE #21 - Track open sump water valves to checklists.36 & 37.
Summary of Radiological Survey Data

Both Plant 2/3 and Plant 8 are "Contamination Areas" requlrlng
full anti-contamination clothlng for entry. There have been a
total of 3 personal contamination events as a result of UNH
operations. PCM’s have been installed at both the Refinery
Sump and Plant 8 control p01nts. See Attachment #1 for more

~details.
Summary of Industrial HEygiene Survey Data

. Personal NO, monitors with data logging capabilities were

purchased after the NO, overexposure event of 13 July. After
extensive data taking at the Refinery Sump area the personnel
respiratory protection requirements were reduced. See
Attachment # 2 for more details.

18
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Recommendations

The original plan was to perform this PTA until all the UNH had
been processed. It is our recommendation now that this PTA be
turned into a SOP. The process and equipment have been tested
enough for a SOP to be sufficient to process the rest of the
UNH. The following recommendations should be incorporated into
the SOP’s:

Plant 2/3

1. The source tanks should not be heated. Durlng the
investigation into the NO, over exposure it was found that
most of the source tanks contain up to 4N nitric acid.

2. The blends should only be made in tank F1-25. F1-25 is
' the only blend tank with an installed vent fan.

3. During any blending operation in the dlgestlon area, at
least one roof exhaust fan should be running. This will
help dilute any NO, fumes that may escape during outage
measurements.

4. UNH blends should be diluted to approximately 50 g-U/1
prior to precipitation.

5. The Plant 2/3 procedure should be changed to requlre
lining up the transfer line to a digestor when air blowing
the 1line.

6. Emptied tanks should only be flushed with cold water.
Plant 8

6. The Plant 8 filtering SOP should be changed to
proceduralize the use of recycled filtrate from tank 25A.

7. The second and third shift filter operators should be
retrained by the first shift operator. This will help to
increase the efficiency of filter operations on the back
shifts.

8. The filters should not be shut down for shift changes.
Greater filter efficiency will be realized if the
operators relieve on station.

9. Complete'the installation of the new Eimco filter and
filter UNH on both old Eimco filters.

19
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ANALYSIS SUMMARY - TCLP

Ag | Ba Cd
mg/L | mg/ | mgiL
S 100 1

RSV AT

2% - e Pl et A ST P orah % o8 sl o

0.036 | 0.368 | <0.005

<0.01 1<0.2 |]<0.005

<0.01 | 0.4597| <0.005

<0.01 | 0.3596{ <0.005

<0.01 {<0.2 <0.005

<0.01 { 0.3423| <0.005

<0.01 | 0.3291 | <0.005

. ' Blanks indicate sample results not back yet.

TABLE #2
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ANALYSIS SUMMARY - MC&A

ANALYSIS WEIGHT
URANIUM{ MOISTURE | TOTAL U U
8.89 40.5 27291 | 2426.17 | 1101.48
9.52 38.5 25509 | 2428.46 | 1102.52
10.5 41.6 25599 | 2687.90 { 1220.30
10.4 . 43.1 26155 | 2720.12 | 1234.93
11.1 42.5 24579 | 2728.27 | 1238.63
23971
23289

TOTAL = [200859 {15383.69 |6984.193

* = Sample results not back yet.

TABLE #3
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ANALYSIS SUMMARY - Tank 25A(Filtrate)

ANALYSIS U Cu NO3 Ba Cr Pu-239 | Th-230 {Np-23
Ibs/gal pCl/m
AnallS ID # {»} Rty SR
920917-024 {- 0.000210 7.9{ 0.06
920918-011 <200 | 51.4] <0.093
920921-134 0.000110 82| 0.02| 670
$20822-071 0.000050 8.7 | <0.01 | 168.4
920923157 0.000010 8.1 | <0.01
820929-017 0.000005 | 10.8 | 0.01
921001-004 0.000030 8.4]| 00711048 | 500] <10| <0.093 | <0.059
821005-031 0.000009 7.8 004 ] 3557 | 7903 | <10] <0.019| 0.036
921008-015 0.000110 7.8| 0.06 | 9338 | 249.2| <10 [<0.0086
821010-004 0.000020 7.8 ] 0.10 | 10491 | 228.8 | <10[<0.0086 | <0.46
921012-117 0.000280 82| 003 1177 | 308.3 | 23.2]<0.0086 | 0.031
921014-004 0.000090 80| 009 ( 4937|3136 <10| <0.019| 0.046
921017-011 0.000070 8.4 | <0.01| 1405 ] 42.1 35| 0.018 | <0.051
821020-033 10413 | 1502 | 14.6 |<0.0099
921023-165 0.000060 7.8] 0.07 | 6286 | 368.5 30 | <0.0086
921026-153 0.000030 8.0| 0.04) 5018 | 265.7] <10
321028-069 0.000100 8.1 | 0.09|109s2 | 3015 163
21030-001 0.000040 7.8 0.14 | 10724 | 534.5 23
921030-049 |3 0.000190 8.1 | <0.01 | 3379 | 291.7| <10
921103-050 0.000017 | 8.0)]<0.01| 1307 | <200 <10
821104-053 0.000080 79| 0.05) 9411 337.2| 123
921106-001 0.000070 80| 0.03| 8959 ] 4547 | <10
921109-017 0.000006 78| <001| 738| 358]| 255
821110-001 0.000250 8.1] 004 6457 | <200 | 67.5
921111-029 0.000900 86| 0.02]| 1581 | <200 | 115.6
921111-030 0.000790 84| 0.02
821112-007 | 0.000560 ,
921113-011 |& 0.000140 8.0) 0.10] 7732 | <200 179.5
921116-086 |3 0.000100 | 8.6 | 0.02| 1027 | <200 | 953
921118-003 i 0.000090 80| o0.16] 9136 | 410.3 | 139.3
921119-065 0.000100 85| 007] s00| <200] 858
921120-075 | 0.000100 82| 0.04| 228 <200] <10
TABLE #4

* =OutofspeconlU

** = Resample 0f 22111.029

*** = Resample of 22111-030( U stil out of spec - Refillered water)
‘nks indicate either sample not requested or sample resulls not back yet.
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o ¢ 2 Tschenn KEHCO: IRSET(RART):92-315 ‘
Date:  11.30-92 |

Sublect:  SUMMARY OF UNH RADIOLOGICAL SURVEY DATA .

T :p,J. Dravland

Routinély collected air sample, surface contamination, and dose-rate
radfological survey data has been compiled and summarized to provide
information on radiclogical conditions in the URH process areas.
Here is the breakdown of the proceﬁsin‘g areas:

I ﬁefinerv Area:

s Average contamination levels (removable) have been measured
to be less than 1000 dpm/100 cm® alpha (1600 max.) and less
than 1000 dpm/100 cm® beta/garma (21,000 max.). The entire
Refinery area (involved with UNH process) {s posted as a
*Contamination Area®, requiring full ant{-contamination
clothing for entry. ' :

n Airborne radioactivity levels have been routinely less than '
2% of the DAC for uranium. .
= Dose-rates have been measured to be less than 2.0 mrem/hr
for both whole-body skin and whole-body penetrating
radiations. ’
u There have been no positive urineanalysis results due to UKH

operatfons in both the Refinery area and Plant 8.

« There have been 2 personnel contamination events (1 skin) as
a result of UNH operatfons in the Refinery area.

« A PCH (whole-body Personnel Contamination Honitor) has been
installed at the Refinery Area UNH control point.

11 Plant 8¢

u Average contamination levels (removable) have been measured
to be less than 1000 dpm/100 cm® alpha (4000 max.) and less
than 1000 dpm/100 cm’ beta/gamma (20,000 max.). The entire
building is posted as a “Contamination Area®, requiring full
anti-contamination clothing for entry. : ‘

w5
e



From:
Date:

Subject:

To

C. A. Glassmeyer (6554) WEMCO:SS(F&W):92-487

November 17,1992

SOILED AIR SAMPLE'R FILTER ON NOVEMBER 14,1992

: R.L.Gardner

A critique was held on Tuesday, November 17, 1992, to discuss eveat number ORO-
WMCO-FMPC-1992-0127, a soiled air sampler filter which was discovered at
approximately 1100 hours on Saturday, November 14, 1992, Thosc in attendance were:

1495 Site Services Chemical Operator
742§ Site Services Area Supervisor
107 Site Services Supervisor
7615 . Radiological Safety Techaician
109§ Site Services Chemical Operator
6929 Radiological Safety Technician
7008 Radiological Safety Technician
644 Site Services Senior Staff Engincer
34]) - Radiological Safety Engincer

When processing of UNH began in Plant 8§, an air sampler for uranjum was placed on

the second [loor directly above tank 203A. The filter on this sampler is removed every -

day a counted to determine if the airborne levels in Plant & exceed the respiratory
protection requirement level, 25 percent of the derived air concentration (DAC)

When the filter was removed at 1048 on November 14, it was coated with yellow
material. The Rad Tech who removed the filter showed it to the operator and shift
supecrvisor in Plant 8. The yellow color oa the filter was the same color as the
neutralized UNH slurry in tank 203 A and a2 light coating of the same yellow dust was
secn on process equipment in the area.

On Friday, November 13, water containing low levels of uranium had beea pumped
from Refinery Sump tank 608 to taok 203, When tank 203 was full, the traasfer line
was [lushed with water and blowa dry with air ioto tank 203A. Tank 203A was oaly
half full at the time the line was blown dry with air,

All doors and windows in Plant 8 had beca closed by Thursday, November 12, 20d the
heaters had been turned on since the temperature had dropped carlier in the week.

The source of the yellow material oa the filter is most likely UNH that had dricd on the

" walls of 1ank 203A and was blown {rom the tank during the time the transfer line was

blown dry. When the top of the tank was examined on November 14, yellow dust was
seen on the 1op of the tank. Ten opea flanges on the top of the tank were also coated
with yellow dust. Air currents caused by the (irst floor heaters carried the dustio the

second [loor air sampler.

The results of the initial counting of the soiled air sampler filter indicated that the
airborne levels were bslow 25 parcestof the DAC. These resultsconfirm that pertonnel
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General Area (GA) afrborne radioact{vity levels have been
routinely less than 5X of the DAC for uranium. Personal Air
Sampling data for samples collected at the fLimco druming
stations have routinely indicated less than 25X of the DAC
for uranium., As a result of the collected air sample data,
respiratory protection requirements at the ventilated Einco
ODrumming Station have been relaxed.

Dose-rates have been measured to be no'greater than 10.0
mrem/hr (whole-body skin) and 2.0 mrem/hr (whole-body
penetrating). A

An Off-Normal Occurence Report (ORO-WHCO-1992-0127) was
filed upon indication of the release of neutralized UNH
slurry from a process holding tank. Refer to attached pemo
(WEMCO:SS: (FAN)92-487), which discusses this event.

There have been no positive urineanalysis results due to UNH
operations in Plant 8.

There has been 1 personnel contamination event as 2 result
of UNH operations in Plant 8, '

A PCH (whole-body Personnel Contamination Monitor) has been
installed at the Plant 8 area control point.

—— .
sefiaenn, Technologist Il
ological Assessment & Instrumentation

B. Ledbetter
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in Plant § were not cxposed to airtborne uranium levels requiring use of a respirator.

Attached isan Event and Causal Factors Chart that details the event in flow chart form
and 2 discussion of the root causes and recommendations to climinate cach root cause.

The two actions have been initiated to ensure that air levels above tank 20JA remaia
as low a possiblc based on the recommendations from the root cause analysis are:

1. Blanks will be installed on the open flanges on tank 203A,
2 When the transfer line is blown dry, the line will be open to the digester

tanks which contain very low levels of uranium. This will minimize
airborne uranjum caused by blowing the transfer line dry.

S
Catheriné A. Glassmeyer
Senior Staff Engincer

e Bob Bischoff
Billy Bowling
Jim Canaday
Matt Eberle
Henry Fuller
Tim Huey
Brendi Perking
Kevin Tschaenn



Event and C. .sal Factors Chart
ORO-WMCO-FMPC-1992-01 27

RADIONUCLIDE MATERIAL DETECTED ON TOP OF TANK 203A

Tank 203A

agitator
operating

Tank 203A

about halt full
3000 gallons

11/14/92
11/13/92 11/13/92 11113/92 1114/92 \ddoo
1000 - 1235 1245 1048
. : Transfer line Rad Tech Yellow dust
High U water Transfor line blown clean removed filter
pumped from -l" flushed with with air for T rom air observed on
608 to 203 water about 6 min. sampler above surfaces of
into 1ank . 203A 22 tank 203A tank 203A
A A
2nd floor First floor Ten open Air sampler
roll-up door heaters flanges exist filter covered Legend
- closed turned on on top of with yellow
3 tank 203A material
> > % Causal Factor
[]
. Temperature n
g outside I Loss Event
m.lw dropped
| % Event
S no:a:._o:
Cohd
ash




ROOT CAUSE SUMMARY TABLE -
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Causal Factor #1

Paths Through
Root Cause Tree

Recommendatlions

w_:.nn tank 203A was only half full,
air was blown into the void space
above the liquid UNH.

Na r

The [ill tine for tank 203 A cxtends
severnl fecet into the tank, Normally
the tank is full when the transler line
is blown out and the air enters the
tank below the liquid level, Since the
tank was only half full, the air
cntered above the liquid level and
blew UNH that had dricd on the walls
of the tank into the air. A

Operations Difficulty
Production Organization
Procedures
Wrong/Incomplete
Incomplete/Situation Not
Covercd

Revisc procedure for transferring from
Refinery Sump to Plant 8 to statc that the
transfer linc should be blown out to the

-digesters. (F&W)




ROOT CAUSE SUMMARY TABLE

Causal Factor #2

Paths Through

Root Cause Tree

Recommendations

“Ten open flanges existed on top of tank

203 A that allowed dust to escape from
the tank when the transfer line was

blown out,

Backeround

Tank 203A has been used for numerous
diffcrent processes during the
opcrational history of Plant 8, When
proccss lines that were no longer in
scrvice werce disconnected from tank
203A, the connecting flanges were not
blanked.

Operations Difficulty -
Production Organization
Management Systems
Configuration Control

Control of Design/Ficld Changes
LTA. . .

Install blanks on all flanges when
disconnected from process lincs.
(Maintecnance and F&W)

Install blanks on open flanges on tank
203 A before additional UNH is
transferred to the tank.

{Maintenance and F&W)

240
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I{TEROFFICE MEMORANDUM

To: Bruce Ledbetter . Date: December 10, 1892

Location: . Fernald v Reference: DE-ACO05-920R21 972

Froms walt Mengel (WM Fermco 2 M:ESH:92-010

Locstion: Fernald Cllent: DOE

Extension: 6231 ‘ Subjects Summary of Chemical Air
Sampling During UNH Project
PTA '

ce: D. A. Fleming

This letter summarizes Industrial Hygiene’s chemical air samples collected during the UNH PTA
‘mpaign. ' ’
esults:
Results are summarized in four tables according to how the measurements were made. Table 1
is a3 summary of all samples collected by traditional industrial hygiene sampling methods: TEA
active sorbent tubes for NO and NO2, silica gel active sorbent tubes for nitric acid, and Palmes

passive diffusion sorbent tubes for NO2. Filters were used for collection of soluble/insoluble
uranium samples.

Table 2 summarizes NO2 levels which were measured with the Metrosonics pm-7700
monitor/dataloggers worn by employees. Rather than show all the one minute averages, the
average and 15 minute (STEL) levels during the run period are shown. If the detailed information
is needed, a filename is fisted for retrieving the complete information. The highest average level

was 0.2 ppm and the highest STEL was 1 ppm.

Table 3 summarizes readings collected by the Draeger 130 monitor/dataloggers. The highest
readings were those obtained by monitors placed in the Refinery Sump dilution passive stack.
High STEL readings at this location were reported to be 24, 23, 89, 40, 63, and 81 ppm. Thesse .
high readings were unexpected. Despite the high readings in the stack to tank 608, the highest
reading at the Refinery Sump catwalk, located only five feet away, was only 0.2 ppm. -

DOCUMENTWIMOSY
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Resforoficn Monagement Corporauon

NTEROFFICE MEMORANDUM

Bruce Ledbetter
December 10, 1992
Page 2

Discussion:

A variety of sampling devices were used during the UNH campaign. Traditional type samples
requiring later laboratory analysis were collected with filters (Uranium), sorbent tubes (NO, NO2,
HNO3), and passive dosimeter (Palmes) tubes (NO2). The Palmes passive sampler was expected
to replace the pump with active sorbent tubes; however, after the first batch was run, it was
learned that the laboratory could not achieve the expected sensitivity, and therefore the samplers
did not have the ability to measure a STEL of 1 ppm on a 15 minute exposure. After the initial
samples for NO and HNO3 which produced very small or non-detectable concentrations, ne
further sampling was done for these contaminants.

Real-time instruments with high concentration alarms with and without datalogging capabilities
were also used for area, stack, and personal NO2 monitoring. Thres MDA Single Point monitors
were used as needed during operations in NFS tank area, Digestion area, and the Refinery Sump
for area monitoring. The MDA monitors were set to alarm at 0.5 ppm and were located on the
catwalk, inside the sump building, and at the base of tank 608 at the General Sump. The MDA
monitors performed well except for the evening of 8/9/92 when one went into fault 36. This was
supposedly thermostat related, but did not recur, so the monitor was not repaired.

Draeger short-term indicator tubes were used for spot measurements prior to 8/26/92. Draeger
tubes had the disadvantage that the IH technician always had to follow a crew around to make
measurements and there was no continuous data logging. After the five Draeger 190 NO2
personal monitors were received, they were used with alarm points at 14.5 ppm to warn airline
users to leave areas approaching the 50 ppm NO2 IDLH level. The alarm point of 14.5 ppm was
used instead of half the IDLH level (25 ppm}, because after the monitors were received it was
discovered that the potentiometer used to set the alarm point would only go as high as 14.5 ppm.
Draeger 190 monitors were also used for area and stack monitoring at the Refinery Sump. One
problem with the Draeger 130 monitors was that the sleep keys kept breaking their pins off.
Industrial Hygiene ordered one new pin then used bent wires to short out the correct pins to put
the monitor to sleep. Another Draeger 190 monitor had a problem with an erratic basefina.

DOCUMINTWMIMOS 2 4_‘2
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ITEROFFICE MEMORANDUM

Bruée Ledbetter
December 10, 1992
Page 3

" All Draeger monitors had internal software which was inferior to that built into the Metrosonics
monitors. The Draegers only alarmed when the instantaneous level exceeded the alarm setpoint,
whereas the Metrosonics could alarm when either the instantaneous, 15 minute average (STEL),
or projected 8-hour time weighted average (TWA) level was exceeded. The accompanying
personal computer software with the Draeger 190 monitors was also less sophisticated than the-
Metrosonics. For example, it was impossible to print graphs with the Draeger software unless

an Epson printer were present. .

Finally, the Draeger 190 sensors were worn on the belt instead of the breathing zone as was the
Metrosonics. Tha difference between the two was apparent when on 8/4/92 an operator took
long outage leaning over the manhole atop tank 608 in the Refinery sump wearing two Palmes
‘be passive NO2 monitors on the lapel and a Draeger 190 on his beilt. The Palmes tubes
‘easured 3.1 ppm over a half hour sample in which the Draeger 190 only averaged 0.0 ppm and

a 0.1 ppm STEL.

Ten Metrosonics pm-7700 monitor/dataloggers were put into service on 10/21/92, These were
set to alarm differently depending on whether or not the wearer was using a supplied air
respirator which are.the only type providing protection against NO2. People not using any
respirators or only an air-purifying respirators were given a Metrosonics which would alarm
whenever the instantaneous level of NO2 exceeded 1.0 parts per million (ppm) or the level
averaged over 15 minutes (STEY exceeded.t’ pdm. Employees using airline respirators which
provide NO2 protection up to the IDLH level of SO ppm wore monitors which alarmed whenever

instantaneous NO2 levels exceeded 15 ppm.

Some difficulty was experienced with the low level alarming Metrosonics monitors, because
susceptibility to radio frequency interference (e.g. from FM radio transmissions or arcing on AC
motor startup) caused false alarms. This was compounded by the fact that the Metrosonics
ceiling alarm was based on a short 1/4 second measurement, which could allow spikes to trigger
the alarm. Several false alarms were experienced on 10/26/92, yet monitors in the Refinery
Sump stacks showed no NO2, and the workers wearing the monitors were not performing any
activities which would be expected to produce elevated levels of NO2. Testing the monitors with
a keyed FM radio could produce a 0.7 ppm reading. The manufacturer had no suggestions for
how to rectify this problem other than to see if a Radio Shack ferrite filter around the cord
connecting the monitor/alarm speaker pod 1o the base unit might reduce the interference. The

nufacturer also was unwilling or unable to change the software to allow users to define their

n ceiling averaging interval, which would lessen the value of a few 1/4 second readings during

20 3
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{TEROFFICE MEMORANDUM

Bruce Ledbetter
December 10, 1892
Page 4

spikes.

After a while it became apparent that there was no detectable NO2 at the Refinery Sump,
Therefore it was decided-on 9/11/92 to allow operators downstairs and up on the catwalk to keep *
an airline respirator handy to put on if their Draeger or Metrosonics monitor - started alarming at
the 0.5 ppm level. However, airline was still mandatory for all work such as sampling or outage
taking around the tops of the tanks. This greatly reduced the potential for heat stress.

A few short-term NO2 Draeger tube samples were collected over tanks 203 and 203A in Plant
8 on 9/28/92. As expected since there is only MgU,0, present and no nitric acid, all readings

“were zero. However, there were somewhat elevated radioactivity levels measured by the
Radiological Safety continuous air monitor at the Oliver Filters attributed to aerosols formed when ‘ '

the blowing out the transfer line.

The initial problems experienced with NO, emissions from the blend tanks in the Refinery
Digestion area were controlled when ths ventilation exhaust was turned on for F1-25 and
plexiglass lids were installed over the tank manholes. This reduced NO, levels from 100 ppm to

near zero.

WHM:Idj
Attachments
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ATTACHMENT E
TO THE
CLOSURE PLAN INFORMATION AND DATA
- FOR THE
UNH TANK AREAS

Revision O
_ June 1993

CRU3 GUIDELINES FOR THE PREPARATION OF FEMP
- PROJECT/TASK SPECIFIC HEALTH AND SAFETY PLANS

NOTE: This plan and associated permits shall be reviewed with each worker and be
posted at the work site at all times. Review of all of the listed
sections is required prior to work start.
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1.0

2.0

3.0

4.0

w w w w W W w w
. . . . .

CRU3
1.1
1.2
1.3

1.4

CRU3 S&H PLAN GUIDELINE
Description and History
FEMP Site History
Characterization
Define Scope or Goal of the Work
1.3.1 Short Term
1.3.2 Long Term

Goal of this Project

Work Area (for this project) and Management

2.1
2.2

Define Work Area within FEMP

Define Management Chain of Command
2.2.1 Program Manager

2.2.2 Project Manager

2.2.3 S&H Officer

General Safety Requirements

.1

.
~ (<] o & w ~N

.8

Permits and Postings

Safety Equipment List

Heat Stress

Cold Stress ,
Material Safety Data Sheets (MSDS) Locationé
[Tlumination

Sanitation at Temporary Worksites

Standard Operating Procedure and Other Requirements

Site Cdntrol

4.1
4.2
4.3
4.4

FEMP Requirements

Hork'Sfte Requirements for Entry
How Work Site will be defined (Safety Fence - CHAWLWK Fence)

Exclusion Zones

25
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5.0 Training and Education
5.1 Required Training for Entry to Site
5.2 Required Training to Perform Work in the Defined Work Zones
5.3 Operation Training of Construction Type Equipment
5.4 Required Safety Meetings
5.5 Safety Meetings and Daily Work Plans
5.6 Records of Training
6.0 Medical Monitoring and Surveillance
6.1 Required Medical Monitoring |
6.2 Required Medical Records
7.0 Personal Protection Equipment‘Requirements/Engineering Controls
8.0 Required Monitoring and Action Limits
8.1 Air Monitoring
8.1.1 Ambient Air Monitoring
8.1.2 Employee Breathing Zone
8.1.3 Perimeter Air Monitoring
8.2 Rad Monitoring
9.0 Handling Drums & Containers
- 9.1 Inspection
9.2 Storage
9.3 Transportation
9.4 Monitoring

10.0 Decontamination

10.1 Site Decontamination Requirement
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. 11.0 Hazard (Risk) Assessment and Accident Prevention

11.1 Industrial Hygiene Issues (Identify the Physical, Chemical and
Health Hazards) :
11.1.1 Explosive Chemical Contaminants
11.1.2 Heavy Metals
11.1.3 Organic

11.2 Radiological Safety Issues (Identify the Physical, Chemical and
Health Hazards)

11.3 Industrial Safety Issues (Identify fhe Physical, Chemical and
Health Hazards)

11.4 Fire Protection Issues (Identify the Physical, Chemical and Health
Hazards) :

11.5 Nuclear Safety Issués (Identify the Physical, Chemical and Health
Hazards)

"11.6 Natural Occurrence Issue (Weather) (Identify the Physical, Chemical
and Health Hazards)

11.7 (Identify and State Actioﬁ to Correct Each Noted Hazard)

‘ 12.0 Emergency/Contingency Plans

12.1 Reporting
12.1.1 Numbers
- 12.1.1.1 Emergency Phone Number
12.1.1.2 Emergency Radio Number
12.1.2 Site Notification Procedure
12.1.3 What/How to Report
12.2 Evacuation Routes/Accountability

12.2.1 Rally Point Accountability
12.2.2 Plant Wide Accountability
12.2.3 In Place Accountability

12.3 Available Emergency Equipment
12.3.1 Site Equipment

12.3.2 Plant Equipment
12.3.3 Off-Site Equipment
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12.4 Emergency Response

12.4.1 Medical Emergencies
12.4.2 Fire Emergencies
12.4.3 Explosion Emergency
12.4.4 Chemical Emergency
12.4.4.1 Splashes
12.4.4.2 Employee Contamination

12.4.5 Radiological Emergencies

12.4.5.1 Releases

12.4.5.2 Employee Contamination
12.4.6  Weather Limitations/Adverse Condition
12.4.7 . Accident Investigation

13.0 Changes/Amendments to Safety and Health Plan
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