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CLOSURE PLAN INFORMATION AND DATA FOR THE NAR SYSTEM COMPONENTS

U. S. Department of Energy, Fernald Office
Fernald Environmental Management Project

e —em e — - - - --Fermald;~Ohio --- — - ~—- e

1.0 INTRODUCTION

1.1 Purpose

This Closure Plan Information and Data (CPID) for the Nitric Acid Recovery
(NAR)'System Components [Hazardous Waste Management Unit (HWMU) No. 10] 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. Department of Energy (DOE) Stipulated Amendment to the Consent

. Decree (SACD), this document describes the activities that will be

conducted to meet the intent of RCRA closure for the NAR System
Components. This CPID will be implemented through Comprehensive
Environmental Response, Compensation, and Liability (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 NAR System Components will be
conducted pursuant to requirements imposed by the Ohio Environmental
Protection Agency (Ohio EPA), consistent with the terms of the July 18,
1986 DOE and U.S. Environmental Protection Agency (USEPA) Federal
Facilities Compliance Agreement, 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. ‘
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1.2 Backgrouﬁd _ ‘

The_FEMR"j§_§_DOE_owned facility ]°C?t?9APE 1,0§9_§Eres in a rgya]narga

approximately 18 miles northwest of Cincinnati, Ohio. The property is
located in Ohio, primarily in Hamilton County with the northern section
extending into Butler County. The villages of Fernald, New Baltimore,
Rbss, New Haven, and Shandon are located within a 5 mile radius of the
plant (Figure 1).

The FEMP was .formerly known as the Feed Materials Production Center
(FMPC), and was operated for the purpose of producing metaliic uranium
fuel elements, target cores, and other uranium products in support of the
U.s. defenée program. The former production areas were limited to an
approximate 136 acre tract near the center of the site. The facility was
in operétion at this site from the early 1950s until proddction ceased in
July 1989. In February 1991, the DOE formally notified the U. S. Congress
that production missions at the FEMP had ceased and the facility was 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 Federal Facilities
Compliance Agreement (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 (OUs) for characterization and remediation. The
NAR System Components are located in OU3 which encompasses the former
production area and production-associated facilities and equipment.
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1.3 Regulatory Impacts and Exemptions z :52 @@

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 constraints 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 and hazardous wastes. The
radioactive portion of mixed waste is 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 radiocactively contaminated until proven
otherwise. 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 Ohio EPA of the results of radiological sample analyses
obtained during the closure of the NAR System Components. Sampling and
analyses to support closure activities will be performed in accordance
with the NAR System Components Sampling and Analysis Plan (SAP) provided
in Attachment A, and with existing FEMP Standard Operating 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
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regulations as well as DOE orders concerning low-level radiocactive 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 emp]ojéd at DOE sites. Based on the current
lack of national capacity for storage, treatment, and disposal, these
wastes are being stored pending the availability of acceptable mixed waste
storage, treatment or disposal facilities.

1.3.2 Integration 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, dincluding RCRA Closure
activities, must be consistent with the Final ROD for the. operable unit
containing the HWMU.

In accordance with 40 CFR 300.400(g), CERCLA response actions must
identify other Applicable or Relevant and Appropriate Requirements
(ARARs), unless Jjustifiably waived, including Ohio EPA and USEPA
requirements for HWMU closures. Pursuant to the Amended Consent
Agreement, the FEMP management will: '

° Characterize chemical and radiological contamination at the
FEMP and establish site cleanup objectives;

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

Revision O: 06/93 Closure Plan Information and Data
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® 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 media, equipment
and structures.

During the RI/FS investigations, Removal Action (RA) No. 12, RA No. 20,
and RA No. 17 (discussed below) have been initiated to provide immediate
response actions necessary' to stabilize 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 NAR System Components will
be achieved under the Interim and Final RODs for OU3 and under CERCLA
Removal Action No. 12 "Safe Shutdown,” Removal Action No. 20
"Stabilization of Uranyl Nitrate Inventories," and Removal Action No. 17

"Improved Storage of Soil and Debris.”

RA No. 12, the Safe Shutdown Program, was created to perform the safe
shutdown of all process facilities in preparatioﬁ 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 disposition and approved storage
Tocations.
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Safe Shutdown management activities include: developing appropriate
safety documentation (Risk Assessment, Risk Management Plan, Health &
Safety Plan, Safety Assessment), prepar1ng Tra1n1ng P]ans and Task-
Spec1f1c - Lesson Plans; 'rev1ew1ng SOPs and updates perform1ng pre11m1nary
assessments for all process buildings and process equipment; evaluating
the preliminary assessment; preparing Task Orders to address equipment
isolation and cleanout; 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
offsite, or storage in controlled stockpiles or an improved storage
facility. ‘

For this CPID, RA No. 17 applies to management of debris. The
identification and characterization of soil contamination in the Plant 2/3
area (which encompasses the soil around the NAR System Components) is
being conducted as part of the RI/FS characterizations for OUS.
Attachment B contains preliminary data for media contamination at
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Plant 2/3. Contamination characterizations cannot distinguish between

‘ releases of nitric acid as a RCRA waste versus de minimus process losses
addressed under the RI/FS which are not regulated under RCRA. However,

the- NAR System Components identified in--this CPID are equipped—with— -— -

secondary containment and a review of FEMP spill and release records
indicates that there have been no spills or releases since the nitric acid
residues have been regulated under RCRA. The NAR System Components were
identified as HWMU No. 10 strictly on the basis of exceeding 907day
storage (under OAC 3745-51-04(C) and 40 CFR 261.4(c)) and not for spills
or releases. As a result, soil contamination and management issues are
addressed under the CERCLA investigations for QU5 and are not addressed
separately as a RCRA closure issue in this CPID.

RA No. 20, "Stabilization of Uranyl Nitrate 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 OAC 3745-66-40 through OAC 3745-66-48 and 40 CFR 265
Subpart H.
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2.0 SUMMARY OF HWMU INFORMATION

2.1 Waste Management Unit Description

The Nitric Acid Recovery (NAR) System was used to collect nitric acid and
nitrogen oxides (NOX) generated from the acid extraction of uranium from
ores and residues in Plant 2/3. The NAR System Components operated from
1951 until the system was shut down in July 1989. The NAR System
Components recovered nitric acid for reuse in Plant 2/3 production and
also controlled NOX emissions from the Plant 2/3 production process.
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*® Strest.

Under OAC 3745-51-04(C) and 40 CFR 261.4(c), the recovered nitric acid was

stored for more than 90 days after shutdown in July 1989 after it became
subject to RCRA solid waste regulations. Because it exhibits the
characteristic of corrosivity as defined in OAC 3745-51-22(A)(1l) and 40
CFR 261;22(a)(1); the recovered nitric acid residues have been declared a
corrosive hazardous waste (EPA hazardous waste number D002). In June
1991, the NAR System Components used to store recovered nitric acid were
identified as HWMU No. 10 (see Figure 2).

The NAR System Components occupy an area of approximately 13,262 ft®. The
secondary containment area for the NAR System Componehts inside Plant 2/3
Denitration Area is provided by the concrete floor (6 in. thick) and
building walls. Tank F1-24 is located outside and adjacent to Plant 2/3
and has a secondary containment structure. It is a tar-sealed, concrete
pad surrounded by a 3 ft. concrete wall. HWMU No. 10 boundaries were
defined to encompass the areas where nitric acid was being stored in
various tanks or weir boxes since cessation of operations in 1989.
Figure 3 is a plan layout of the unit. The HWMU boundaries are delineated
at the Denitration area in Plant 2/3 and the secondary containment area
south of Plant 2/3 by yellow plastic chains and warning signs.

Revision 0: 06/93 ‘ Closure Plan Information and Data’
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The NAR System Components were sampled in November 1992 and inspected on
May 21, 1993. They were found to be in good condition and no deficiencies
were noted. No spills or releases of nitric acid wastes have been

---Tepart-ed; - T - - Tt T omT s e T T

In the NAR System Components, NOX was converted to nitric acid when the
exhaust gases were scrubbed with a countercurrent water flow. Recovered
nitric acid was stored in bulk tanks adjacent to Plant 2/3 Digestion Area.
The nitric acid/NOX fumes were generated by three principal production
operations in Plant 2/3: wuranium dissolution, metals digestion, and
denitration. The following provides a brief description of the three
principal operations in Plant 2/3 that generated the NOX and nitric acid
fumes which were recovered in the NAR System Components:

1) The metal dissolver process, located on the north side of
Plant 2/3 (Building 2D) was utilized for the dissolution of
uranium oxide, scrap uranium, and iron. Once dissolved, the
material was introduced as feed stock into Plant 2/3. At the
present time there is no nitric acid (waste) stored in this
area.

2) The digestion process, located on the west end of Plant 2/3

. (Building 2A) produced uranyl nitrate solution for

purification in the extraction system. During the reaction of

nitric acid and uranium feed stock, NOX vapors were emitted.

The NAR System Components removed the vapors from the

digestion vessel by inducing a vacuum on an eight inch
diameter vent pipe connected to the vessel.

3) The denitration process, located on the east side of Plant 2/3
(Building 2A) converted uranyl nitrate solutions to uranium
trioxide or orange oxide (U0,). The conversion was
accomplished by removing nitric acid, NOX vapors and water

Revision 0: 06/93 Closure Plan Information and Data
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from solid or molten wuranyl nitrate during thermal
decomposition.

Thé.ofiEQhal HWMU determination identified nine ééhﬁaﬁents within the NAR
System that were suspected to contain RCRA regulated residues of nitric
acid. The HWMU, identified as the NAR System Components, includes the
following nine tanks and vessels (see Figure 3):

two storage tanks (Tanks F1-24 and F3E-220),

two liquid cooling tanks (Tanks E3E-210 and E3E-211),

four weir boxes (Tanks F3E-207, F3E-213, F3E-215, F3E-218, and
a venturi scrubber (Tank G2E-207). '

Of the nine components, only Tank F1-24 is locéted outside, in a secondary
containment area. The remaining components are located inside Plant 2/3.
Tank F1-24 is an above ground tank located in the NAR tank storage area,
at the southwest end of Plant 2/3. The tank was used to store the
recovered nitric acid for reuse in the Plant 2/3 extraction process. This
cylindrical, stainless steel tank has a capacity of 30,500 gallons and
measures approximately 16 ft. in diameter and 18 ft. high. The tank sits
on a flat, tar-sealed, concrete pad surrounded by a 3 ft. concrete wall.
Two other storage tanks are also located in this secondary containment
area. Ancillary equipment includes vacuum pumps, associated piping,
valves, a high level sensor with an alarm, and an overflow cascade pipe.
Inventory records indicate that Tank F1-24 contains approximately 26,707
gallons of 6-normal (N) nitric acid. Rain water that accumulates in this
secondary containment area is transferred to the Refinery Sump where it is
tested and treated to remove uranium contamination prior to discharge
through the FEMP wastewater treatment system (WWTS). '

Tank F3E-220 is located on the first floor level in the southwest end of
the Denitration Area inside Plant 2/3. The tank was used for storage of
liquids from the venturi scrubber (Tank G3E-207). Tank F3E-220 is a
cylindrical, stainless steel tank measuring approximately 6 ft. in

Revision 0: 06/93 Closure Plan Information and Data
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diameter and 17.5 ft. 1ong; Ancillary equipment includes pumps and
piping. Inventory records indicate that scrubber tank F3E-220 contains
2,036 gallons of reclaimed nitric acid.

Two Liquid Coolers, E3E-210 and E3E-211, are located on the first floor
level in the northwest end of the Denitration Area inside Plant 2/3. The
Liquid Coolers were used to cool the nitric acid from the scrubber. E3E-
210 and E3E-211 are cylindrical, stainless steel tanks measuring
approximately 1.5 ft. in diameter by 12 ft. high. Ancillary equipment
includes pumps and piping. Liquid Coolers E3E-210 and E3E-211 are
suspected to contain nitric acid residues. There are no inventory records
but the quantity is estimated at 45 gallons for each of the Liquid
Coolers. The capacity of the Liquid Coolers is 158 gallons.

Weir Boxes F3E-207, F3E-213, F3E-215, and F3E-218 are mounted above the
Denitration Tanks on the second floor level on the north side of the
Denitration Area inside Plant 2/3. Ancillary equipment includes the
piping. These units are made of steel and measure approximately 3 ft. by
4 ft. by 0.67 ft. During sampling of the NAR System Components in
November 1992, Weir Boxes F3E-207, F3E-215, and F3E-218 were found to be
empty. There are no inventory records and the maximum capacity of each
Weir Box is 60 gallons. It has been assumed that the current volume of
Weir Box F3E-213 is the maximum capacity - 60 gallons. '

The Venturi Scrubber G3E-207 is mounted above the Weir Boxes on the second
floor level in the north side of the Denitration Area inside Plant 2/3.
This scrubber is a 7 ft. tall stainless steel vessel that measures
approximétely 1.5 ft. in diameter at the top and 1 ft. in diameter at the
bottom. .The diameter of the scrubber varies between the top and bottom
and does not decrease linearly. Ancillary equipment includes the
associated piping. When in use, vapors passed through the Venturi
Scrubber where the scrubber liquid removed water vapor, dust, and NOX
vapors. It was assumed that this unit may contain nitric acid. Based on
further investigation and discussions with previous production operators,
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it has been found that the scrubber was not designed to retain the
scrubber 1iquids. As a result, the capacity of the Venturi Scrubber is 0
gallons.

2.2 Waste Inventory

Since production ceased and the NAR System Components was shut down, an
estimated 28,893 gallons of 6-normal (N) nitric acid has been stored in
the various tanks and associated equipment. Table 1 lists the estimated
maximum amounts of nitric acid stored in the NAR System Components.

2.3 Current Use

At the present time, several components in this HWMU (see Section 2.1) are
being used to store nitric acid residues that have been identified as RCRA
hazardous wastes (EPA waste number D002). The RCRA status of AEA
compounds that exhibit a RCRA characteristic is under discussion between
DOE-HQ and USEPA. As discussed in this CPID, after the NAR System
Components are emptied, decontaminated, and dismantled, the HWMU will be
closed as part of the CERCLA response actions implemented to remediate the
Plant 2/3 Area (see Section'3).

2.4 Securit

As with all DOE féci]ities, security at the FEMP is strict. The entire
FEMP processing area, including Plant 2/3, is surrounded by chain link
fencing and monitored by on-site security personnel. All employees and
visitors are required to enter through one of several guarded entrances
into the facility. NAR System Components are located within the fenced
FEMP production area and have been marked 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

It is the intention of FEMP Management to accomplish closure of the Nitric

Acid Recovery (NAR) System Components through the implementation of CERCLA
removal and remedial actions required by the July 1986 USEPA/DOE Federal

Facilities Compliance Agreement, as amended by the Consent Agreement in

September 1991. As discussed in Section 2, the vessels used to store

hazardous wastes (i.e., unused recovered nitric acid solutions) are

integral components of a much larger Nitric Acid Recovery System in Plant

2/3. As a result, the decontamination and dismantling of the NAR System
Components must be conducted in controlled stages. The OAC 3745-66-11 (40
CFR 265.111) closure performance standards will be accomplished through

the ongoing RA No. 20, "Stabilization of Uranyl Nitrate Inventories"; RA
No. 12, "Safe Shutdown"; RA No. 17, "Improved Storage of Soil and Debris";

the Interim and Final RODs for OU3; and the Final ROD for OUS5. Since

final closure may not be completed until after the Final OU3 ROD, the NAR
System Components will continue to be managed as a HWMU until closure

certification is received.

3.1.1 Clean Up Action Levels

Decontamination of the tanks, piping, and associated equipment of the NAR
System Components as described in Section 2 will be evaluated based on
analyses of the final rinse(s). Successful decontamination will be
confirmed when the analyses of the final rinseate sample demonstrates that
the concentration of metals listed in Table 2 is less than the RCRA
Toxicity Characteristic Leaching Procedures (TCLP) Timits as listed in OAC
3745-51-24 (parallels 40 CFR 261.24) and the pH is greater than 2 and less
than 12.5.

Clean up levels and remediation of contaminated debris will be defined by
the Final ROD for OU3. Clean up levels and remediation of contaminated

Revision 0: 06/93 Closure Plan Information and Data
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soil will be defined by the sitewide ROD for OUS and is not within the
scope of this CPID for the NAR System Components (see discussions in
Section 1.3.2).

3.2 Closure Methodology

As this is a CERCLA removal action, permitting is not required to treat
the contents of the NAR System Components. The following CERCLA response
actions will be conducted to remove and remediate contamination and
accomplish closure of the NAR System Components:

1) Under the Safe Shutdown RA No. 12, all hazardous wastes and
hazardous waste residues will be removed from the NAR system
"including the hazardous waste storage tanks and ancillary
equipment described in Section 2. A series of water rinses
will be performed to flush the NAR System Components. Where
feasible, the rinseate will be recirculated in the NAR System
Components to limit the volume of rinse water used.

2) As the NAR System Components 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 of the final rinseate
will be collected for laboratory analyses to verify
decontamination.

3) The wastes and rinseates will be transferred from the NAR -
System Components into the uranyl nitrate system to supplement
the nitric acid flushing of the uranyl nitrate tanks under RA
No. 20. The wastewater from the uranyl nitrate flushing will
be treated in the uranyl nitrate neutralization system.

4) Under the Interim and Final RODs, waste and material
characterizations will be conducted to determine disposition

Revision 0: 06/93 Closure Plan Information and Data
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_‘ﬁ;f?] 1E of the tanks and ancillary equipment from the NAR System
‘ ' Components. Consistent with waste minimization objectives,
alternative dispositions will be evaluated and selected as

--listed-in Section 3.2:3. - - - o - e

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

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 schedule for OU3. Section 5 provides

additional discussion concerning the schedules for the CERCLA response
‘ actions and Interim and Final RODs.

3.2.1 Removal of Wastes and Decontamination of NAR System Components

The process for removal of wastes and rinseates under RA No. 12 "Safe
Shutdown" is as follows:

1) The nitric acid residues will be transferred to the uranyl
nitrate storage tanks to provide an acid rinse for completion
of RA No. 20 "Stabilization of Uranyl Nitrate Inventories."

2) After the nitric acid wastes have been transferred from the
NAR System Components, a series of water rinses will be
performed to dissolve solid residues and flush remaining acid
residues from the interior surfaces of the system components.
Where feasible, the rinseate will be re-circulated through the
system.

. Revision 0: 06/93 Clbsure Plan Information and Data
) 15 NAR System Components

er neoo18



5200

3) If it is determined that decontamination of certain components :
within the NAR System Components cannot be achieved by ‘
rinsing, the effected éomponents will be isolated to prevent

~ any possible contaminant release. Dismantling of the effected
NAR System Components will be specified and conducted under
the Interim ROD for OU3. In the Proposed Plan currently being
developed, it is anticipated that during the implementation of
the Interim ROD a nominal portion of the materials generated -
may be decontaminated. Any NAR System Components that are not
decontaminated under the Interim ROD will be stored pending
determination of decontamination or alternate disposition
under the Final ROD for OU3.

4) As the NAR System Components are decontaminated, samples of
the rinseate will be collected to evaluate and verify
decontamination. If the analyses of the rinseate identifies
hazardous constituents and characteristics in excess of the _
~limits listed in Table 2, up to two additional flushes will be
conducted. Further discussions concerning rinseate sampling .
are provided in Section 3.4.

5) Rinseate will be transferred into empty uranyl nitrate tanks
and mixed with the nitric acid in RA No. 20 to flush the
uranyl nitrate treatment system.

6) The wastes and rinseate from the NAR System Components along
with any residues flushed from the uranyl nitrate tanks will
be processed through the uranyl nitrate treatment system for
acid neutralization, precipitation, and filtration of solids
(see treatment process discussion below).

Revision 0: 06/93 Closure Plan Information and Data .
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-3.2.2 Use and Treatment of Nitric Acid Wastes and Rinseate

RA No. 20 provides for blending and treatment of uranium and acid mixtures

“~currently being stored in the uranyl nitrate storage tanks. The tfé&thént"'”'"i‘

process neutralizes the blended mixtures with magnesium hydroxide and
yields a precipitate of uranium and metal salts. The precipitate is
filtered out, drummed, tested and characterized. Preliminary testing of

" the uranyl nitrate treatment process indicated that the precipitate does

not exceed the TCLP metals limits for hazardous waste (see Attachment C).

“The aqueous portion from the precipitate slurry filtration is

characterized and either discharged to the FEMP WWTS or reprocessed though
the uranyl nitrate treatment system. The following summarizes the process
being used in the uranyl nitrate treatment system for treatment of acids
and rinseate from both the uranyl nitrate tanks and the NAR System
Components: -

1) 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 solution is transferred from its storage tank to the
blending tank and mixed to dissolve all settled material.

3) After the uranyl nitrate storage tanks are emptied, they will
be flushed with nitric acid or rinseate from the NAR System
Components to assure removal of all wuranium-containing
solution and tank bottom sediments.

4) Blending of uranyl nitrate solutions will be done in two (2)
blend tanks (F1-25 & F1-26) located in the Plant 2/3 Digestion
Area. The contents of the blend tanks will be thoroughly
mixed. -

Revision 0: 06/93 Closure Plan Information and Data
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NOTE: For operator safety, a plexiglass cover has been added to the ‘
blend tanks to control of releases of NOX (nitrogen oxides)
__gas generated during the blending operation. To minimize NOX
releases in the work area, a negative pressure will be
maintained on the south blend tank by using a fan exhaust on
the vent pipe. As an additional safety measure, two general
area exhaust fans will be run in the Digestion Area during

blending operations.

5) Each batch will be transferred to a receiving tank in the
Refinery Sump where water will be added to dilute the biended
uranyl nitrate solution. The uranyl nitrate will be diluted
to lower the concentration of uranium and make the precipitate
more filterable. '

6) After dilution, the batch will be transferred to a mixing tank
in the Refinery Sump Area and a magnesium hydroxide slurry

will be added for neutralization and precipitation. A ‘
circulating loop with another mixing tank 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 from 40 CFR 261.24 and OAC 3475-51-24 and
adjusting the pH to 6.0 - 9.0 prior to discharge into the FEMP
WWTS.

7) The precipitate slurry will be transferred into one of two (2)
receiving tanks in Plant 8 from which it will be transferred
to the east or west Eimco™ filter and filtered. For waste
minimization, some of the filtrate from the Eimco™ filter is
returned to the receiving tank in the Refinery Sump to use in
diluting the next batch of uranyl nitrate to be processed.

Revision 0: 06/93 : Closure Plan Information and Data ‘
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The filter cake will be collected into drums, sampled and
stored in a controlled holding area or on the Plant 1 Pad
pending characterization. Preliminary testing of the uranyl

‘nitrate treatment process indicated that the metals of concern ~

(i.e. uranium, barium, -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
these metals. Attachment C contains the results of these
preliminary tests. Present 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 Testing Site (NTS) as low level radioactive waste.

After passing through the Eimco™ filters, wastewater from the
uranyl nitrate treatment system will be sampled and analyzed
prior to discharge to the FEMP WWTS. If the wastewater does
not meet the 1limits required to meet NPDES permit
restrictions, it will be returned to the beginning of the
uranyl nitrate treatment system for additional processing.

3.2.3 Dismantling and Disposition of NAR System Components

- The NAR System Components discussed in this section include those items
made of steel or stainless steel (i.e piping, tanks, pumps, ancillary
equipment) in the NAR System Components that have been rinsed per the
procedures described in Section 3.2.1. As part of the Interim ROD
activity for OU3, these items will be removed from the system, placed in
interim storage pending evaluation for disposition under the Final ROD for
0U3. Currently, options for disposition include:

P

Revision 0O:

reuse on-site,

transfer for use at other government facilities,
sale as excess equipment or scrap,

recycle as scrap metal,
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® store pending development of new treatment or disposal - ‘
capabilities, «
® treat metal per 57 FR 37194 “Land Disposal Restrictions for
a Newly Listed Wastes and Hazardous beB?%g," aﬁd/or for freé
release per DOE Order 5400.5, or
® discard as low level radioactive waste.

The NAR System Components will be dismantled and removed following the
requirements of the Interim ROD for QU3. 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
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 describing the requirements and schedules for
executing the interim action.

Remedial design 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 and hazardous 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. Management

of contaminated debris will follow the requirements of the RA No. 17 Work

Plan for Improved Storage of Soil and Debris.

3.2.4 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 no spills or releases have occurred from
the NAR System Components during storage of hazardous wastes. Remediation
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of contaminated soil will be defined by the ROD for OUS and is not within
the scope of this CPID for the NAR System Components (see discussions in
Section 1.3.2).

Under the Interim ROD, all above grade'structures in Plant 2/3 will be
decontaminated'and/or dismantled. The remaining structures at and below
grade will be field surveyed for radiological contamination. These surveys
will be used to identify contaminated areas within Plant 2/3 (intldding
the NAR System Components containment areas). Since the wastes and
residues in the NAR System Components were radioactively contaminated in
the production process, radiological screening should also identify
suspect areas for chemical contamination. If hot spots of radiological
and chemical contamination are identified by characterization data and the
level of fixed contamination is greater than 100 times the Tlevels
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 these contaminated areas will
be defined in the Final ROD for OU3. | |

3.3 Decontamination of Equipment Used During Closure

Only clean equipment will be used for sampling and decontamination. The
FEMP CRU3 Health and Safety Plan has identified contamination area
compounds to prevent the spread of removable surface contamination to
other areas of the FEMP. The equipment being used to rinse and flush the
NAR System Components will be decontaminated in accordance with FEMP site
procedures as referenced by the Safe Shutdown Task-Specific work plans.
Decontamination of sampling equipment is addressed in the SAP (Attachment
A).

Decontamination wash and rinseate will be collected and used as part of
the acid and water rinse to flush the uranyl nitrate tanks under RA No.
20. Other solid wastes (e.g., personnel protective equipment, plastic
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sheeting, etc.) will be characterized and placed, as appropriate, into
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 SAP procedures (Attachment A). The following samples
will be collected:

[ ‘During the process of flushing the NAR System Components,
samples of the rinseate from the discharge line(s) from the
NAR System Components will be collected to evaluate
effectiveness of cleaning being conducted by conducting field
pH measurements.

L Three samples of the final rinseate(s) will be collected and
submitted for laboratory analyses of the target analytes
~ listed in Table 2.

° Soil screening samples will be collected adjacent to the
secondary containment area of exterior tank F1-24 as specified

in Section 2.3 of the SAP (Attachment A).

® Sampling equipment decontamination rinseates will be collected
as specified in Section 3.2.1 and the SAP (Attachment A).

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

3.5 Management of Waste Generated Durihq Closure

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

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.

[ Radioactive non-hazardous wastes will be managed 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 waters for waste
characterization and determination will be considered in characterizing
other decontamination wastes (e.g. disposab1e clothing, discarded
contaminated cleaning equipment, plastic sheeting, sorbent materials,
etc.)

3.6 Health and Safety

Prior to conducting any field activities at the FEMP, the existing health
and safety assessment must be revised to identify project specific hazards
and conditions. Based on the findings of the health and safety
assessment, the Project/Task Specific Health and Safety Plan will be
amended to specify required health and safety procedures including:
personnel protection equipment (PPE), entry and exit requirements, and
personnel and equipment decontamination procedures. Guidelines for the
preparation of CRU3 Health and Safety Plan are included in Attachment D.

Revision 0: 06/93 Closure Plan Information and'Data
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FEMP Radiological Control will perform contamination, radiation, and air
monitoring surveys to determine radiation protection requirements. FEMP
Industrial Health and Hygiene will perform surveys and sampling for
chemical and biological hazards, including asbestos. Additional
screening, including on-site laboratory analyses for gross alpha/beta
activity levels, 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 OAC 3745-66-15 (40 CFR 265.115), upon closure of a HNMU the

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 NAR System Components.

4.1 RCRA Closure Standards for Clean Determinations

Efforts to decontaminate the tanks, piping, and associated equipment of -

the NAR System Components, will be evaluated based on analyses of final

rinse samples. Successful decontamination will be confirmed when the

analyses of the final rinseate sample demonstrates that the concentration
of metals listed in Table 2 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 less than 12.5. '

4.2 Certification Inspections

Certification inspections shall be conducted by a qualified, independent
registered professional 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
closure inspection will be:

° To ensure that the sample collection techniques described in
Section 3.0 are used,

Revision 0: 06/93 Closure Plan Information and Data
25 NAR System Components

e “~

g A : 2

3~ ;.)_ A 8
S $‘.~\

““owner or operator and "a ‘qualified, independent registered professional =~



5200

° To ensure that the structures from the NAR System Components,
including the closed loop system with designated tanks, pumps,

and

[ A1l nitric acid wastes and rinseate from the NAR System
Components will be discharged to the uranyl nitrate treatment
system and tested prior to discharge to the FEMP WWTS.
Testing will be conducted to ensure compliance with the FEMP
NPDES permit and area water quality criteria. Water that
cannot be discharged to the FEMP WWTS will be reprocessed'in
the uranyl nitrate treatment system.

- 4,3 Certification Documents

Actions taken in accordance with the approved CPID for HWMUs must be
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
following:

(1) Certification Statement (see Section 4.4);
(2) The approved plan or reference to this p]an;'
(3) Description of volume of waste removed;

(4) A11 correspondence between the FEMP and OEPA 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 analyses reports;‘

(7) Narrative describing all activities during closure (this

“narrative may be presented in the form of a daily Togof

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

PRV

The FEMP will submit a Certification of RCRA Closure within 60 days after
the Nitric Acid Recovery System Components closure is compliete. The
Certification will comply with the provisions of 0.A.C. 3745-66-15 and 40
C.F.R. 8§ 265.115. The Certification will state the following:

. "Based on information made available to me, I...... , (Title)...., do

hereby cértify that to the best of my knowledge, the Nitric Acid Recovery
System Components have been closed in accordance with the closure plan
information and data for the Nitric Acid Recovery System Components, "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 neither a practical
nor desirable approach for the closure of the NAR System Components for
the following reasons:

1) Because there is a lack of national capacity for management of
radioactive mixed and hazardous wastes, there is no existing
off-site capacity for treatment and disposal of the uranyl
nitrate wastes located in the Uranyl Nitrate Tank Areas and
the nitric acid wastes located in the NAR System Components in
Plant 2/3.

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

3) An on-site treatment capability has been developed under RA
No. 20 “Stabilization of Uranyl Nitrate Inventories" for
treatment of the uranyl nitrate residues in various storage
tanks within the Plant 2/3 area. The nitric acid wastes and
rinseate from the NAR System Components will be used to flush
the emptied uranyl nitrate tanks.

4) Using the nitric acid to flush the uranyl nitrate system
provides the necessary treatment of the nitric acid wastes to
reduce the hazardous nature of the wastes to levels below
regulatory concern. Based on preliminary testing of the
uranyl nitrate treatment system, the filtered aqueous wastes
will be acceptable for discharge to the FEMP WWTS. The'
available data (Attachment C) also indicates that the
precipitate can be processed through a filter press and dried
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to generate a non-hazardous filter cake that can be disposed
of as a low level radioactive waste at the Nevada Testing Site

The tanks containing nitric acid residues for which the NAR
System Components were declared a HWMU are an integral part of
a complex system used during production for recovery of nitric
acid and control of process emissions. The safest and most
practical means for decontamination and dismantling of the NAR
System Components requires a systematic flushing of the piping
and equipment to dissolve solid residues and flush the nitric
acid from the system. Therefore, until the NAR System
Components flush is completed, the NAR System Components must
remain in place for collection and management of the rinseate.

. The FEMP will continue to manage the NAR System Components as

6)

7)

Revision O:

a HWMU until closure certification is received.

Based on inspections of the NAR System Components, there is no
reason to expect that the nitric acid residues cannot.. be
safely stored in the tanks until needed for flushing of" the
emptied uranyl nitrate storage tanks. The extra handling and
movement required to remove and repackage nitric acid waste is
eliminated by continued storage in-place. This effectively
minimizes the threat to human health and the environment from
accidental spills and releases.

~Consolidation of work’activities under the 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.
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This CPID identifies how ongoing and planned CERCLA response actions for
removal and remediation of contamination will accomplish the intent of
closure of the NAR System Components. The schedule for the CERCLA
fesﬁaﬁsé_aéi{3h§_tﬁaf will accomplish this objective is established under
the Amended Consent Agreement between the USEPA and DOE. Table 3 ]i§ts
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

complete. Until all nitric acid residues are removed from the NAR System
| Components, the FEMP will continue to maintain HWMU inspections 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 accomp]ish RCRA closure objectives.
Significant activities include removal of nitric acid residues, conducting
decontamination rinses, and collection of rinse samples for
decontamination verification of the NAR System Components identified in
Section 2.
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- TABLE 1: HAZARDOUS WASTE STORED IN THE NAR SYSTEM COMPONENTS
' B Vessel Vessel Capacity | Current Estimated Volume
Identification (gallons) _(gallons) “ o
N E 30,500 | 26,707 |
F3E-220 3,700 : 2,036 : “
E3E-210 158 45 i _
E3E-211 158 45 ||
F3E-207 60 0 |
F3E-213 60 60 | ||
F3E-215 60 | 0 1
F3E-218 | 60 0
G3E-220 0 0
1TOTALS 34,756 28,893
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TABLE 2: 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
1 Lead 5.0
Mercury 0.2
Selenium 1.0
Silver 5.0
RCRA Characteristic:
Corrosivity pH is < 2.0
' or
pH is > 12.5

TCLP, SW-846 Method 1311 (as defined in 40 CFR 261 Appendix 11).
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SAMPLING AND ANALYSIS PLAN

FOR THE
NITRIC ACID RECOVERY SYSTEM COMPONENTS
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June 1993

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

This Sampling and Analysis Plan (SAP) was prepared to support the Closure

Plan Information and Data (CPID) for the Nitric Acid Recovery (NAR) Systeém ~ ~ =

Components. 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 NAR System Components.

Sampling to characterize contamination in and around Plant 2/3 (e.q. soil,
concrete) will be conducted under the sampling and analyses plans
developed for the CERCLA Remedial Investigation/Feasibility Studies
(RI/FS) for OU3 and OU5. 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 and rinseate sampling and analyses for the NAR Systenm
Components 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 NAR System

Components).

Revision 0: 06/93 ' . Sampling and Analysis Plan
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1.1 Sampling Approach

Samp11ng and analysis to be conducted for th1s CPID is requ1red to support
the following data needs: S

1) Verify the resu]tS of decontamination efforts, as discussed in
Section 3 of the CPID for the NAR System Components.

2) Provide soil contamination Screening data for wuse in
identifying if significant contamination exists (e.g., results
in excess of TCLP limits) that requires further actions prior
to the final remediation of the Plant 2/3 area under the RD/RA
work plans for QU3 and OUS.

- 3) Determine the characteristics and regulatory status of
decontamination material and eva]uate 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.

1.2 Sampling Objectives

A11 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 O: 06/93 - Sampling and Analysis Plan '
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W'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.

SAP discusses sampling to characterize and confirm decontamination of the
NAR System Components. Decontamination of the NAR System will be
conducted using multiple water rinses. To minimize decontamination waste
water, rinse water will be recirculated/reused, where feasible, 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
range 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). '

1.3 Sample Analyses

Samples collected for field screening of pH measurements will be analyzed
using a combination of pH litmus 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 Teast 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 (QA/QC) 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 points at which the rinseate

Revision 0: 06/93 Sampling and Analysis Plan
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is withdrawn from the tanks for discharge to the UNH Tank systems under - ‘
Removal Action No. 20. :
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‘ - 2.0 SAMPLE COLLECTION 5200

The following sections discuss the procedures to be followed in collecting

rinseate samples and soil samples from the NAR System Components. Outdoor

sampling or decontamination activities will not be conducted during
adverse weather (e.g., rain, snow). o

2.1 Sampling Equipment

The following equipment will be used to collect rinseate samples:
500 mL amber glass widemouth bottle with teflon-lined 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 list 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 rinse will be pumped or-drained directly into
the sample containers or, if necessary, into dedicated
rinseate sampling drums. As applicable, samples of the rinse

‘ Revision 0: 06/93 Sampling and Analysis Plan
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waters and QA/QC duplicates will be collected from the drum
using a Coliwasa sampler or an appropriate sampling pump and
tubing.

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

4) 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 location will be selected in the field. The location
will be determined by identifying the lowest elevation adjacent to the
secondary containment for tank F1-24. The composite samples will be
collected from this location or where signs of contamination are present.
The NAR System Components are disp1ayed on Figure 3 in the NAR System
Components CPID. '

2.3.2 Soil Sampling Procedures

Samples of the soil adjacent to F1-24 tank area will be taken, as
indicated in the CPID, for initial soil screening and, possibly, for
inclusion into the RI/FS data base for OUS.

Before initiating any sampling activities, site blueprints will be
reviewed with the facility engineer to determine if there are any known
undérground utilities, 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

Revision 0: 06/93 Sampling and Analysis Plan
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will not be conducted during adverse weather (e.g., rain, snow).

The following procedures will be used to collect samples of the soil

‘adjacent to the secondary containment area.” The soil samples will be~

collected from the location described in section 2.3.1 of the SAP.

1)

2)

3

4)

5)
6)

7)

~ Revision 0: 06/93

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

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

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
sample container.

Follow container management procedures in Section 2.4.

Repeat steps 1-3 to extract samples from 6" to 18" below grade
and from 18" to 36" below grade.

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 1location,

~ 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.

sampling and Analysis Plan
A-7 NAR System Components
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Upon completion of sampling, seal sample cdo]ers and transfer them to the ‘
designated FEMP sample receiving area. These samples will be analyzed by
the FEMP analytical laboratory using 587846_Mgthqqm9945.

2.4 Sample Handling and Management of Sample Containers

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

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

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

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

4) Record all transfers of sample custody on the SWSAR/CR form.
5) To maintain chain-of-custody, ensure that 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
L affix signed container custody seals on samples or

sample coolers.

When the planned sampling activity has been completed, secure the 1id of
the sample cooler and transfer the samples with the appropriate SWSAR/CR

Revision 0: 06/93 ' Sampling and Analysis Plan
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form to the FEMP Sample Procéssing 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. All 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.

A1l 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".

2.5.1 Sampling Equipment 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 stee],vglaés)
® Long-handled, soft bristled brushes
® Portable Tow-pressure water sprayer
® Potable water
® Deionized water (organic free)
® Reagent grade ethanol rinse
e Dilute (0.02 normal) hydrochloric or sulfuric acid rinse
‘ Revision 0: 06/93 Sampling and Analysis Plan
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® Polyethylene or other approved impervious shéeting

® Heavy duty plastic bags o

o Absorbent mater1als, socks, and pads

° Wash/f{nse tubs, buckets, or “other approved conta1ners

2.5.2 Sampling Equipment Decontamination Procedures

A11 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 lacation that is protected
from potential contamination. Use a double thickness of 6-mil
polyethylene or other suitable sheeting to line the decontamination
area, including containment dikes or berms for run on/run off
control.

2) 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 1iquid storage containers. Liquid
wastes will be pumped into the discharge line from the NAR to the
UNH Tank Systems. Solid wastes will be stored at the FEMP in an
approved RCRA storage area pend1ng 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

Revision 0: 06/93 v Sampling and Analysis Plan
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rinse. As necessary, use brushes and scrapers to remove
visible contamination and stains. If needed, steam

cleaning or high pressure potable water may be ugeg'as'__w -

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 wused 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.

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.

After the sampling equipment has been properly decontaminatéd, 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.

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.

.« Sampling and Analysis Plan
A-11 ~ NAR System Components
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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. Wastes and materials generated during sampling .
and analyses will be managed in a manner consistent with approved FEMP
hazardous waste management practices. Equipment decontaminatibn 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 appropriate 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 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 %il1l inciude 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)

e Data from field measurements (e.g., pH, specific conductance)

°

Signatures of persons responsible for maintaining the logbook

The Togbook will record information sufficient to reconstruct the sampling
event without reliance on the collector’s memory. The logbook shall be

~ “Revision 0: 06/93 sampling and Analysis Plan
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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 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: |

e an updated field sampling logbook
e properly completed sample labels

e field and laboratory QA/QC samples
e completed SWSAR/CR forms

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

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

e 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 Togbook
(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 Sampling and Analysis Plan
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4.1 Field QA/QC Procédures ‘

To minimize the potential for cross-contamination between samples and

locations, only clean or decontaminated sampling equipment will be used. "~~~ 7
An equipment rinseate sample will be collected on a déily basis and

analyzed for the constituents listed in Table A-1, 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:

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

o Collect the deionized water rinseate using an appropriate

sampie container. ‘
° Follow sample container management procedures in Section 2.4

of the SAP.

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

e 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.

To evaluate the impact of field sampling activities on analytical

Revision 0: 06/93 Sampling and Analysis Plan
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precision (f.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

'pY'OjECt. ST ’ T e T

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 results of laboratory quality control samples and
analyses. Laboratory samples for quality control (QC) may include:

e 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.

o Léboratory control and calibration verification samples (to verify

- calibration of the equipment).

® Matrix-Spike samples to evaluate analytical recovery rates.

A11 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

Conditions outside the control of the laboratory that could affect sample
quality and validity of analytical results shall also be documented by the

Revision 0: 06/93 _ Sampling and Analysis Plan
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laboratory. These conditions include items such as:

° d1screpanc1es between sample sh1pp1ng records, samp]e ana]yt1ca1

requests, custody records and the samp]e sh1pments as received by— -

the}]aboratory,

e sample containers and packaging problems, such as broken containers,
loose 1ids, 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 fdr 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-Of-Custody Procedures

Each sample container shall be labeled 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 accepts custody will

also sign and date the custody record. A complete record of custody

transfers shall be maintained on the SWSAR/CR form.

A11 samples taken. to the FEMP Sample Processing Laboratory must be
accompanied by the completed SWSAR/CR form. An Off-Site Sample Analysis
Request/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
after obtaining FEMP approval. The Custody Records will document sample
possession from the time of collection through analysis by the laboratory.
Records of any chstody seals used on sample containers shall be

Revision 0: 06/93 Sampling and Analysis Plan
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maintained. The laboratory 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

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 - 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 ekisting 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 protection requirements. Additional
screening, including on-site laboratory ana"lyses 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 in accordance with approved FEMP/FMPC procedures. ‘

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

Targeted Hazardous Waste Clean up Action Levels
Constituents and Characteristics

TCLP Metals: ~ TCLP Limit (mg/1)

ASL
Arsenic 5.0 B
Barium 100.0 B
Cadmium 1.0 B
Chromium 5.0 B
' Lead 5.0 B
‘ Mercury 0.2 B
Selenium 1.0 B
Silver 5.0 B
RCRA Characteristic
Corrosivity pH < 2.0 or > 12.5 B
Radiological: ‘
Total Uranium N/A ‘ B
Revision 0: 06/93 Sampling and Analysis Plan
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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 dé§?€gu_;nd extent of potentfa]“_pfbblemgﬂj;gsulting_ from "pééi__m
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 levels 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
levels 1 through 5 (U.S. Environmental Protection Agency [EPA] 1987).
However, because radionuclides comprise 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 1is 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 (real 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 Tlocate areas for subsequent and more accurate
analyses, field screening of samples to select those for fixed laboratory
analysis, and engineering screenihg of alternatives (bench-scale tests).
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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

. Examg]e: 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 présence of volatile compounds (e.g.,
benzene, toluene).

ASL B (Semi-Quantitative/Quantitative and Qualitative 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 spécifies QA/QC, data réporting, 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 type 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).

Methods may range from more sophisticated screening techniques to fully
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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 alpha and beta radioactivity 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 chromatography 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 parameters. 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 compiete 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.

Example: Analysis of total uranium by the fluorimetric method with a full
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.
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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 Complete 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.

Example: 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
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.
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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.g., benzd(a)anthracene) in
drinking water at sub-part per billion levels by special method on-column
injection gas chromatography/mass spéctrometry 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 0U3 RI/FS
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SECTION 4.0

RADIOCHEMICAL DATA FROM SOIL BORINGS 1175 -
COLLECTED UNDER OU3 RI/FS

1225




' PAGE 2
e

nss:t REQUIRED
JOYAL Th

TOTALUYU

TcLe

SAMPLES FROM BORING
TOTAL Th

Sample number and resuls recelved (Yes/No)

TOTALU

TCcLP

ived (Yes/No)

-
I

|

~_NA
—HA— —ll—=—1—

TOTAL Th

and

SAMPLES FROM DRUM

2

[ 1

v

Detected
TOTALU

{YesHo)

(Yes/tio)

Detected

7 B3 z zi = 3 = =3 H

H :::: -n-n- i--.cnln l.l wrwie - P l i |

o8l ® - I IR X TN 1N TN 1)

| & >-]>-|>-l>-‘>-;>-;>-|>|>-|>-'>-l> - >-|>-l>- | l > = |>- l '5'- = 2 ;I;l;i;l;igzgi;;;'
I 'vl | 'm 'Qlﬂlwlv'm|—'~|°'°l— P IO I} C-JI--21%, T [l

- 'QIOI IO remsam i\ | VI Y 1P P s D 6 D IO 1P [ prap=H e S N
-<|<'° <lci I3 Hetted mt§.mnmnn.m|mnm-mu i ins 1~4 2131 {°"'-'°'N'N'“' ——
zr'::rrlz.l.oumouomiooiu»oo" oioiolciwnoici eiw-: = S 2.§i$i2ioi'si$.$.ui:|@.g.

"i m-nmnl-o-o-aul-lnb-n-n Sraimiminiarwim wiwi ol oo wl o ,

. 008G DB SIS D VIS DI SIS S SIS S SIS B e e oD RN B W@ @@

>i ;>-'>-|>|>-'>- > ""'3"1"~>-’U"l"l"l""’l"l"|>3>3":;i;?; ;i:i:g:i;i;i;igigs;f;;'

‘ [vo l I 12 1O~ IOV = 1O . :

- .ouewmnue.- -y 190 0 1011 0 1P 1D D a2 -t
55@35«;£zzmmmm;mmmgmtwmmEMMQbEZZEEEE.@HRS‘R*R*'“”
- - id i A -

| [T ¢ ‘

LT | LT LTI
|||| LHLEHTT R LT llll |1
- !
< | l z = zlz = = F ;.5. =< ‘
b ¢ g 2 o + g o s 5 -~y = -~ v < < !
e A AT A AR R
|1 Huinnm ||
| | ‘
<!<!<|<|<‘(!< o - I<|< g -
0 = =3 Iz £3 = =3 :|;| =
' nmm!m!cn!m L o o3 ! |
NIl ity mlm m m m ﬁ'm u
>->-|>|w| l > 2 g ulg = g g gi; F:I
o g!o!o!o olo o of | lele ) I
! .-| I ' = 2 199 S =] Sl gle =l
______L"l| | | || RN Pl b rrrrerriyri
SIS TBIZZIZIZDITISFBITIZITTISDIT T TITITIZIZ SISSITITID T 22T IJNINTITI T

Bodng/Well No. Fleld HHU Fleld RAD 8

Drum Wdentilication No.

ASUT WELL/BORING DRUMMED CUTTIHGS SUSPECT AREA DRUMS

g'g'z D i iot@t 012121im iy} =gl B IBI0I0I8!R!RInIg 2SI BB IS NN

iiii | 1T 1] TR
el | | 2 2 | =8 Sig 8 2l =i 2L~
A Yy in :1 ; 3y :: [: : a0 |
EsERERe | | B 2l | B8 gle g B 2= 5] |
TR R R e e e
SIS S S| | (S 2 S S SIS S
222D SIS E3 | I25 S:2 ES S 22 2

S



Pl ¢ 0 IEV-020M

- — Vi | oA |eegEi | weAs|eeehi || [—H — |— | i | —| ¥ ]| -8 — MR
D DY DU SO DN DN NN NN () BN YH__ Y wh__ | __wN._ ]| _S3A__| ON (LY i " -Htod-1sy-0z0Mm
—_)— ¥ U DUPUA"1 DG NN O | A | VH__ ] _¥N __83A ot M 0} T olZi-1104|SY-0Z0M
— SOA 1410 oAl || _ . M! 60 s
YN |3°A_l{9ud oA [e9N YN YN YN B3N OH (M 80 < 60Z)-1104ISV-020M
_— S0A_1$514 sop [SSH M 90 : _
o - il |39 _|shid LN 3 ] Wi ] §3A_ 1 O M 90 902)-110d |SY-020M
Tt seA lezizy | seA jeebil ol wn | | yH__J]_&3A_ | O M foz)_| 0%):1104:|5V-020M
o — |l —=l=wil o oo oo | | e | v | i |1 E3A_ | oW} MIdo 90Z|°} 10,/ |SY-020M
I YN S0A 1GL0L8 | OA [6L04Y Y _¥N Y _8 ot M) s028 0¢)- {sy-ozom
A\ woA_|esor || 30 "|eaosi — M b0zl —
5 —_ SOA_1{90L) | SOA [£904% —_— _— M Y0
: T [ eA_jaL0Ly | SOA |40ty _ M Yoz)
. T v | veaT|esah __|vexjesoty |1 |__YH__j_ | _vH__} Y ___[1_83A__|_oN__| Mozl ozl __. {5Y-0Z0M
. v sedfscoti LW FC T VN R VN wH s3A_ | .on | (mleo T . coZitjlod I5V-0zom
S —_ v leea_feporn  fvea ferory )| wy_ )T | "ww ] ] vy J]_63A_ | oM | IMiE0 fog):-|}od |SY.020Mm
v $oA | 16691 3¢, |1669) v Y YH__[].63A of M {0 1R _R“_ME;E
v —_WN WN__ VN L ¥ §3A__|__ON M) 00 00Z)-1104 ISY-020M
— VN __|oA_|esa9 _[wen_[edea) |1 | WVH_ | | _WN___ VN |1 _Bak 0 M el sl iy oM
_ YN___ | 3%A |52631 oA _|szeal v Wi v EIN 0Ol —_Mesi__ —868§4-§104°|SY-020M
. —_— sop_togogs [ —_— M) 61)
SeA 50691 —_ M LO))
oA |ge69t —_— M) {6
seA 11169 - M {8
— N — Y| SeA_| €069 vi vii_ || Wi BIA oN M 26
e | se) 00029 seA Joooes |l —_— M) 96
—_ Sep_ 16883} [ 9°A 166090  ff —_— —_ W96
3eA_jteeg 3op jeoogl —— M) 96
$0A_16669 $OA_|6669 . M) 96 :
vN s0A liged seA 11899 YN YN YN 63A ON M e 9611-1104-1SY-020M
$0A |€061S sep jLa6) _ , : M 56
— sep 169991 %A 169091 ) —_— L8111 .
oA _loggs SOA Josegl |1 _ M S6I0
VN ___|39A {1989 iy 1999 YN Vi Y 834 oN M's6 $611-110d SV 0Z0M
39A_| 5589 04 _|ss89 M )¢
$0A 109619 S0A_j 0961 M )
oA _f6ced 584 _J6ced M b
— —_ soA IsvB9t (oA lsvOt G | — . ] — —— M
YN SoA | /€89 SoAico9l 7 Vi Yi B3A of Ml
$oa l1061S oA |1181S - M) i
seA lpce $oA 19609 _ M L
_ . A |czagr_ | veA Je2e9i — — M
—_ oA 210 A 12je9i” M
YN ___|%%A |si8 S04 I5199 71 7)1 N 63A ON M) T teil-fjodisy-ozod| /
5A_[09is LN 75T S | - M) 06
$9A_1159 #8A 1549 M) 06
- 30A 1{sL9 BOA_|{SL9Y Ml 06
_ sop_[tegls [ 9OA jigais M? 00
71 oA |6¥19 #0A |6¥i9 VN VN Vi EL ON 06
il wviol . : .
4101 nviol 4101 YL Tviol nviol d104 yLvioL n-ivior (onsea)  (onmep)
. pepsisq  pepeisg
Q3YINO3Y 4831 - {(opssep) peneaes agnses pus sequinu sidweg (ON/30A) pone30) SUnTel puV Jequnu eiduts  QVH PISLd NINHPISLY OH ISWOupog  "of Voediuepy UNug
ONUYOoI NOoUA E3T1INVYS NG NOY S 63 WINVSE

oz..-za vauy 10346n8  SONLIND cmgn ONMOS/TIIM LNSY

t JoVvd



|
| .
— I == sei |eesai__eeaNeesdi || — —_ — gl sezl
1l SeA_lecssy oA Joesed || _— —_— L 8114 N
T seA_hvpes_ lseA fheves 1, —_— M
Q (Il |wii—|sea:eises —| ssh-feisas — ||| v — || v —| —— | —¥i || -S3A _| —oH__|_miseel | sEE) 04 1SY-020M
() i vi L7 1{173 el erdd vii Y. ] | §IA_|__0O |>z.>, [T hezi-tiodisy-020M
o | —]- oo gen e | SOA TELOLL M) P 114 N
OV || /||| ==/ s b EsA m~| — Mgzl
SUNDEN DO MU § JPUSUNN DTN BN A0 NN LW T4 N N 4714 .
¥ |—I—i—lI— sor”|eoves | soafeorgy || - Zimlgzzi
SO DR (NN § NSO UURNNON b1V 1174 NN L7 1171 SENEN | R e | —— —_ — —mrezel N —_—
Vi ||l || sea:sivei —— | 3o |sivai || —. [ 3R i || il 534 on__|_(mlgzzi— t2Zi-110d 15 Y-020M
- sop feerdh | soA Jecody | |____ - N - M —
—_ $o4 foshZi__ |%eA Josets || . _— —imipeet
— LLZ L T423 BN AL 742 3 J | B _ B —
—— ] — oA TORRLE__ (SOA jOMNLY |} _ M —_—
— _ I B W F L O LU 1 1 1] S | - N DRV | AU S - —_— R —-e
Y- T . v BoAC|ierdl | BeA_Jichel Vil ] v S3A o[ (mlezzl___ 12Zi-1104]6V-0Z0M
soA_jeint LU 1124 S ) — R P — mloges
—_ Vi | %9A |60¥L L2700 (171 M | S 7 v —63A__|_off__|_mlozes | 02¢]:}10d/|SY-020M
ﬁ YH__ v w_ | |-Y Wi} wN_ [|_S3A __|__ot mietel 81¢1:§10d-isV-020M
v —_WN —WN Wi N VN §3A oi Ml 0121°110d-5Y-020M
JE N MU | sop |E9Es sop jeoedd , M
— SoA Jevees | veA _[epeds || Ml
A seA [L0ed SOA_|LpEt _— _miziel
e .. | BOA_ESCLL | BeA_lESEL —_ — o M e
- - Vi seA"|orel BRAC|evcll ] Yi VN §3A oN M — ZiZ1-1)0d1SV-020M
e i $0A_|12ces — - M _
—_— . soA_jtec —_— — M —
——— ] — —_ Sep_|oceds —— M —
: —_ L0 N 1:11°13 N | A —_ JUEN DR NEUUTUUURENN | PRV DR (5111 s .
_ vl || i | AT |izeL | wii vil vii 53K oi Mgzl 9iZi-1104]5Y 0Z0M _
, SeA_[E0EL M S
. —_— SeA leocdy | Misiey
—_ —_— SeA locedl M
—_— —_ ... | 9A _jEOCTS — —_— — — _tMmisiel .
Vi | o YH | seA Je6EL_ f|__|__Y¥N YN | —w¥n 53A ON mlsjzl_— SIZI- 13104 ISV-020M :
- SeA jlezLl_ | seA jlegdd G| ___ Miples |
e M| [ReAjeLELl | 3eA jelet —_— My '
—_— - se) joo2es_ | YOA oeeis . || MIpLES
e | — — SoA [SGZLY__ 1%eA |s6EL) || — —_ipley
| M| — .| YSA_Jv0ELL ] %°A (06 —_— Lidd
Tl I T I T e ez | A e ||| R | | YN || _WN__||_S§3A ] _ON M :«mmhbmﬁmwz
—_ - YN | $8A_|2922i_ | ¥eA |92t VN Yt i §3A oN__|_Imie [1t] -020
ey sep Jesell | FOA_jesit —_— M |
- | S0 1ipZes | SeA [iveds_ M M
NN DY U OO DONMRNNN L7 N[22 DN BTN 1171 N, | _ —_— . Y
T T T T A (e oA faeedd Ml f _— _im -
—_ — sop |sczLd_ fveA IseEll || —— ) __
. | ) SoA |PECL SOA 10821 M
Wwviol
niviol  (onmep)  {onrsen)

4108 nvioL 4101 4 wiol nwiol d101 4yiLwviol
pepeieq  pepeis()
(ON/SOA) POAIRDES ST 01 PUN Jequnu oihues QYL PIold (U PIsId "ON Hom/Bupog  ‘ON Uojiwajrvepy twniQ

3uIND3Y 1531 7 (onmea) peny $unsel pue secqun ephues

|
E ONIHOE NOoUJ §31dNYVS NNYA Noud 3 1dNYS

SNNUAG YUY 12345N8  SONLLND Owi-!.ﬂ.ﬁzzgw; anmsy

3

» 30vd . ‘ G ‘



s Jovd

5200

o @

e e D | i s £ 11t 1 111/ S | B — T 1 6EET
— |l s T dea | sodee | oA jselés —f— T “imdosz) - .
— vii | 9A |otoai | #8A Jotoet ) . Yi vl |—__|__¥N §3h | ol |- {m osal_ 052)-110415Y-0Z0M
isp_|orod oA |oroel _im ey
I YN oA | 2008 i64 400} L11] YN YN —83A | __ON { m-m €pZ1-1104ISY-0Z0M
— | —}— —_— SeA_jfo00b | P M
_— —_ iep_jyoool || —- —_ M LY
sop [ceoel —_— M) LY
—_— o) jorges || —— M LY \
— _ WOA|#0091__ | %eA Jed08t ———m ; _W i £¥r21-110d-1SY-0204
: YN is) | coos o4 |cooei || 3°A_|2s92s YN Te) | 5928 63A oN W 1Y L¥21-1104-1SY-020M
_ - oA fzo00i || - _ Ml oy
Y N N [ T e P I sep l2ogdl || -——- —_— N 8 -
N P |l _ | 3% |Zo0ai__ | oA fleat ). L | DN U OO/ YJNN DUSNG DS 1. | 83A ofi | —Imierzi__|____avei-BiodISy-0z0M
BN LW [T N ) S _— M) 5P _
SOA_|6964 $oA_|0B6L 0814
N P seA_|oo6s sop 09641 _— M 5P
—_— ]| ]|— sep_ 096l |eA jeoeld _}1 —_— - M 5P
#8) [Co0fl | %%As €092 — sy
YN sep 6564 soA 165640 ¥N Y YN___ || _83A [¢] M $b 1104 ISV 020M
v $0A_| L1661 "oA_| {661 VN v Vi I E] ON M1y ypZ1° 104 |SY-0Z0M
¥ #04_|si8l oA _jsiel ¥ v Vv T 83A ON M) £ 24°1 | 04 |SY-020M
—_— __YN___[%eA |co8L Sep jgoall Y | |Y _S§3A ON M oY p24-110d-{SY-020M
T T 2o sioch__|seAfuoed ] _].-YH __§— T WH_ | _YH__ _83A__|__OH Lo g 141 . ) 0d4(SY-020M
_ A | L/ T SN DA 1. Y Y PR A _83A | ON st 04{SY 020/
S0) |59{0F a1 9¢
soA 1920 al ¢
woL 159209 | %®A |909 18] o¢
: 7] 38} | 920 mu»| mmm | YN YN YN —&3A __1__ON _,.ny_mﬁ SCEL-110416Y-020M
_ R .02 W 1114 JON ) p— — s :
—_ — | O U7 T 2.9 14 173 S ) VN —wN__ || _YH §3A OoN M | : ASY"
_ i LI PO L T S | - _— MmIocel
_ o _eelt SeA JeiL M 9E
YN soa ioigh | oA ftoued 11 v v | |__V¥N _63n_ | __ON M) g¢ 9tZi-1104-(SY-0Z0M
— 90A 0MLL LTS []11) — . M PE .
_ v | 3eA-|aieey | 3sa-fzieas |} | M vH <u|. —83A OoN M) ) 53“&._2._@3
YN e ) || v | | ¥ —g34 | _ON M €c21-110d°|SY 020M
SOA_11£52S SOA H1€52S || — - M) EL
seA | 199t LN 1T D ) p— —_ M) 2€
$op [12se top f2ses || M 2
se) 1169L so) i69L) M ¢t
_— —_ ToA_J2tE2s 1 OA j2esEs _ - M) 2
—_— -] O FYET T LT P75 N D - YH__ —wy___|]_83A ON M ¢ TEE)-110dISY-020M
— ¥ Y ¥ YN Y Y ilmwr ON M 0C ocey:! 4 |SY: oM
v ¥ v ] ¥ YN —s3A ON M ¢ 8221-} 1045V -020M
I N Vv Wl VN v v —63A ON M 8 9221- 1|04 15V:020M
e v il YH__ v ||_83A o} M J-{SY-0Z0M
R wif " N...,.:. —_ N..,.:.ln D v S S 63A ot —imo 9 18¥-020
sep J1Z5¢L0 vop |iZsii 14
LT 17 ol
Jd01 nwiol d1L YL Iviol nviot 4101 4Lvio0L navior  (onmep) . (onrser)
. pepeieQ popeieq . .
a3awvINO3Y 1831 (op/seA) peaeaes sgnses puT Jequinns sidueg (O/SOA) PONjsoes Snses pus Jequiny ejdung  QVY PI%d NI PIYd ONESMOUPOg ‘O VORTIRIIEp WG

ONIHOA NOUd 83WINYS

NAHO NOYA ST WINYE

§NNUA YIUY 19345N8  'SDNILIND QIrNUa ONMOG/TIIM ISV



oS ~
O
N @
A WN YN : VN ) YN WN VN S3A ON (M aLsl 8L11-410d-I1SY-020M
_ _ 4101 YL vioL nvioL d1L 4 wviol nvioL | | (onwsen | (onsen)
. peideie()  peideieQ
- 'ON RIWPUA {opyseA) peneses synses puw Jequnu ejdusg {opysep) pensows sinses puw Jequny ejdwieg o L]
BHHO8 NoU 4 8314WVS HNNUQ NOYS S3TJNVS

cawt

‘ - SINNYA VIV an_m. SHNILLND aanwnya cz._mom:._u,‘, sy



[ ) 0
< Por)
G\
Ve

=

VN . YN YN sejp W¥N _ YN YN VWN s3A ON . [[T\W71Y} LL41-130d-ISV-0Z0M
_ . >\_ 411 41 wioL N VioL JdvL 4L wiot n-viot (orysep) | (orysep) _ T
peioeieq  peidoieQ

‘of S3UwpY (opyseA) peqjedes synses pue sequnu eydueg (opwsep) pene29) Bnse) pue Jequiny sdung _oz pepvOupon| ofy vopeopuep whig

. e

4 831dNVS

‘ONMOod 83

SWNHA VIHY 123dSNS  SONILLND aanmNya DNIHOE/T13M LIISY



9.

O !
= ”
&N e
w0
Q +
|
_
I
) " wep gOKOI  SSA 6OYOI (W 8ess
“ SOA S6)B)  SOA SEIOI (M) ezt
_ | SOA $0SOI  SOA-$0S9l (M 8211 .
VN - |VN  seA sBrgl  soA 58Y9l VN WN VN S3IA ON W e 8L1}- :o._ _m<é~o>>
_ . _ 4100 4L vioL nwiot d1L " uLvioL nvioL {orysep) | (opysen) _
A ....8.5 peiooieg _
'ON OUPSA (opysep) parsces sinTes pue JequUINKI ejdueg (opysep) penjedes synses puv sequunys ejdureg ‘oN -.3_38!‘.3
BNMOE rou4 9314NYS NNUG oS 631dIVS

- SWNYA vayy ,_.Om_n_m‘ SONILLLND dannNyda muz_mOm\._._m_....‘_\_w<



140

ot “VIN 02 3790 FXT IV101-N 06722720 812SY0 8211
R T .2 1790 s2il  Jy101-0 63/RLZ0L 085590 B2
__—m mmﬂ new— M\w: nooo ._.“..-Mbl“.. cO/RL/701F BLESY0 gLl

=S 12 2910 2°s 1y10L-lL 68720701 %0S9LD  P2LL
i1 - S°04 £ 9/9n ZL IV101-0 63/20/01 %0S910 8Lt
$*9 — 0°9 Ly°2 9790 05°6 _IVA0L-HL 6820201 S6%9L0_ BLLL_
£°9 -~ 0°9 l 979N 6t W10i-N 60720/70010 S6%910 oLt

S"f - 0°¢ c0°2 9790 b2 IVL0L-H4 (3020700 68%210_ . 8201
St - 0°% Y 979N %4 WAL0L-N 63720701 689910 .(,,.m:: -
<°iL - 0"} $0°2 9700 20°§ © Y10L-H1l 65220701 SBY9LQ ey 1 i
<L - 0°1 9 9/9n T IW101-0 63/20/01 S8%910 el

_.wmgmh. 1H1430-dNYVYS 2-YU9lsS 1INN-GVY QVH~-S1INS3Y aviy-1sS31Y IVA=T1703 3TVdMYE gl=17In

T



S M
<) —
s .
¢
S0A 10919  SoA 18919 (M e
10\ 62591  soA 2591 . (M et
SOA #1591  SeA ¥iS9) o (M et
S6A SIS0l SOA S1598 : . ’ M ez o
VN VN SeA L0581 SeA L0S9) VN VN "WN S3IA ON (Wezt 6L11-110d-ISY-020M
h a1 " y1LvioL nvioL 411 WL wiol nviol {orysen) | (opysen) _ _ en . _
. . Peideie()  peideieq v e
‘opsouspwp | (otseA) peajeces nnse) pue Ny sjdueg {oryser) peajede: syynse) puv Jequiny sidureg oN RepOupog|  “of vopwoynuepy wg:
el DNYO8 o4 83T1dNYS NNUaQ Noud s3dnvs

SINNHA vYddv ._.Omn_m‘ SONILLND A3NWNNYAa GZ_mOm\._._m..._\_m<



Ty

i

1INN-dVY aVH-S1INS3IY

26°2 9790 28°2 IYAQL-HL 68(RO/Z0L L99LSO_____ 6210
Ll 9/90 2si W10L-N 68/R0/0L 199180 6211
. §S 1790 20f Y10L=N_ 06792240 925S%¥0 611
! 68 /90 89s IVL0L-N0 e8/RB/OL 9255Y0 T el
ML $°0} - 0°0} _SY°§ a/an ¥z 4 IY404-HL ofAZPO/0OL S2S9LO 6211
Wﬁn oL - 0°0l 2 9/90 1y IL0A-N 63/780/0L S2S910 6L\
WAL S°S - 0°S§ l°5 92/90 0°11 JVL0L-HL 63/90/0b SLS9LO  &ARL
_.ﬁ@.a. €°¢ - 0°¢ 12 9/90 €2 IVL01-N 68/80/01 S1S910 il b
AN 0°S —~ S°% £°f 2490 e fl YL04-H1 63/0B0L0 6LVl
T 0°S - S°Y vy CYELD €82 W101-n 68/60/01 yL<9L0 YNt
gty L €°} - 0°¢ 04 2730 2°ce JyioL-Hi 61/00/Q8 20S9L0 VAN
_g. <€°L - 0°1 682 9/90 9161 IVL0L-N 68760701 205910 6Ll
# - ' A
) H1d43A-dNVS Z~VHIIS avu-1sS31Y 1vd-T17100 11dHYS  dI=-T7ar



3200

_

, sep 6€S9) 997 6ESI)
w s0A BES9S  SOA BES9l
A\ ¥YN 88\ 2E59) seA ZES9)

_ "oN .ni.si_

.l.u_. ylLwiol nwvios
?mw«o). POA#59) SYNS eI pue Jequnu sdues

ap)
<
—
(MW oass
. (M oast :
VN WN VN S3A ON (W osis - 084 1-130d4-1SV-0Z0M
411 4l wiotL N 1oL (orwsep) | (opysen) s

peideie(  peideieQ
(opysep) peneaes sinses pue jequinu sidung| | av 4

N _..39._.3_ “op voneyMep) WG -

ONIHOY HOYY 83141V

UG oY B31dHYS . . ek

.t
Lepa”

‘. SWNHA VAUV Smn_m?' SONILLND dAWWNHA wz_mom_:._mz‘._\_m«




..

”.mba .ac..’*
‘..»....“.q
T . <~
P4y M ) e
v —e=i
i’ %
- <
Y A
i A
! V/N 20% 1790 009% IY104-0_06£05790 L089%0 neLt
| V/N 0091 YELL ooLtLt W101-0 06791720 0049%0 outl
e $°S ~ 0°§ sy°2 9790 9L L vi0L-lL 06/S0ZL0 6£S9L0 OFLL_
.&. _ S"S -~ 0°S L 9/9n 091 vi01-n 06/€0710 6£S9L0 o5
XLl 0°S -~ §°Y 0s°} 2190 61°2 Iyi0L-HL 0650710 BLS910 L OBLL
d&.ﬁ‘ 0°¢ - S°% £2 9/90 8yl IV101-n D6/S0/L0 BLSPLO 1Y
0"z - S°% 8"y 92/90 s 0l Y101-Hi N6ZSNLL0 _25S9L0 QRitL
s.@” 0-2 - S°t L 9490 901 IW10L-N U6/S0/L0 2ES9L0 ostt
z H1d30-dNVS 2-YNOIS 1INA-OVY dVH-SL1TINS3Y qavy-1S31d IVa-110) 31d4WYS  QI-1713A

—



(= Te
AV i
VM YN  S8A 15591 SOA ISS9L WN WN VN S3A ON W ters  isiied s._._m<¢~3>
— L 4104 uLVvI0L nvioL - dPL 4L W10L nvioL | | (onseal | (onser) _ |_
C : poldeleq  peiosieQ iy e
‘ON souvpep | (ofwseA) pepjedes sinses puv sequuny sjdueg (onsep) penedes syntes pus sequinu eydwres | | ayu piotd nMipieta | {oN wepvOupon]  opy vopeoypuep) wiug
NNYQ WO 931dNVS

DNMOE HOYd §31dNYS

® swnua vauy 1oadf) - soNILLNO aawwnua oNuoa/ T LSy




v

e

“

I

ww,m, v/N 82 3790 ¥ol Vi0l-0 68/61/01 8125Y0 Ty

VKl ¢=0 -_0°0 0°9 9790 g1t 1v10l-14 68750790 bssot0 ULl

@ﬁw s°0 - 0°0 9y 9/9N 962 Vi0Ll-0 68750790 155910 iy
N1d3a-duvs 2~YH91S LINN-GVY avy-s1ns3y avi-1S31M 1vu=-110) 3 1dNYS alr=-11in

W

— ——



O .
) _ ~
Y : <
YA i
“
!
soA 82591 Mz
. SOA S859) Am) zei
so)\ Z0s94 (M) 2oty
_ SoA 26591  SOA 91594 () zetl
. | SOA BIS91  SOA BILIS (M) 2a1
VN | YN seA yl59) seA ¥1591 VN VN VN S3A ON - (wezets 2811-410d-ISY-020M
_ _ T e YL vioL nwioL 411 YL vioL nwioL | | (onse) | (onysen) s _
. peidejeq  peideleQ e
‘ON v (opwsep) penjese) sunsel puw s quau edueg (opysea) peneaes mynses pus sequinu sduwes | | avi P14 ANHLPINY | [oN RemvOupion] "oy voesuptiep waig
ONHO8 Noud 53 1JNVS HNYQA Noud SIVdNYe

SWNHA YUY ._.Omn_‘ SONILLND aanNnNYa Gz_mom\._._m._._\_m<



0°tt - S°01 gl 9/90 yil IV10Li-N 68722/01L 912150 23t
VN . 08§l 1790 0286 1Y104-0 DGL92LL0 999990 2BLL_
m VN ¥82l /90 2926 vi04-n 68710714 ¥Y99%0 2ot
P..of.. mla 929°% 9790 26°2 1Yi04-ML 6
076 - [34'] 22 9/910) 012 W101-n 68722701 265910 o it
$°S - 0°S 62 92490 L2981 IYL01-N_68/2240L _SHS2LQ v Rubb—
0T - S°) 91 9/9N0 Y0l Wi10L-00 63722/01 B2S91L0 = 2E bl
: 0"} _~-.S°0 A 4 9/90 9°71 IV104-H) 69722/70) 9259210 LoRELA
ug.— 0"t - S°0 ctL  9/9n c68 Wi101-0 68722701 925910 TN
i $*0_ - 0°0 9°f 9790 1°02 Iy10L1-H) 6822408 ¥2S210 2utl
&Emc $°0 - 0°0 o 09¢ 9790 00S¢ W01~ 63722701 925910 it

;@.ﬂw NLd30~-dHVS Z-VHOILS 1INN-O0VY avy-sSLINnsS3y gvy-1S31y 1Va-110) 3Td4HYS  d1=T713R




Vera!
T
255441
0:\

; : y°zi $°6 /790 6°%2 .—<»o»0:.~ :u\o—ssc 016990 voz

ol ) ¥°2i 0s} /94 0ectl . qviol- __ICPENE.—:&:llee—

. V/IN 0221 /9N 0£Lé6 W101-n 68722701 621SY0 8o¢et

- €°S - 0°S 9/90 L°% - vi0L-NHL 63715790 SSELLO Hoel
$°S - 0°¢ : 62 9/9N 4 T Wi0l-n 68/71€/7S0 €S1LLO gnetL -
$°0 - 0°0 8°9 92/9N 6-%1 Jviol-HL _eR/z1E290 S7RLLO poegL
$°0 - 0°0 1% 979N oty Wi104-N 63715750 S%L210 noet

‘.wal.::w Z-YHIIS LINN-aVY aVY-Sileatl Ovd-LS31y 1va=-110) .w._m:<mA‘._._u3



35200

soA SSIZL  SOA SSiLl
VN ' WN  SSA SPILL  SOA SKILL

4101 wvior . nvioL
{orirse ) peajese) synsel pue sequnu edueg

’ N 11\0

{m) B028
VN WN VN S3A ON - (M) 802} 8021-110d-ISY-0Z0M

J1V1L 41 vioL nwiol {orysen) | (opwsen)
peideIeq peldeieQ

(opy/sep) peajedes sinse) pus Jequiny esidureg

rz suwpep

DN O™ NoUd 8314NYS

NNUA Hod 831dNYS

. SINNYHA VIdy ._.Om_n.‘.w SHONILLLND aannnNda GZ_IOm\._._w’ LISV




[EVES

- a.

w

V/N 99 /90 89y WV101-N 68722/01 6¢09S%0 2021
{ €*0 - 0°0 . 6°0 9/90 9°52 IVIOL-I1 60Z7SL 280 _£21210 1021
g S0 - 0°0 9f 979N 0f£2 IWW101-N 63/SL/7S0 T21210 2021
Ngw 1H1ld30-dNVS 2-VHOIS TINN-GYY Ovu-S1InsS3y avu-1S31Y4 1Ya=1102 31dNVS a1-113n

AL i



S o\
VN VN SoA C2iLt soA E£21L YN WN VN S3IA ON (M) 2028 10Z1-3110d-1SY-0T0M
B PR R
— _ L 411 4y1Lviol nvioL 4Nl 41 Wiol n1viol (orysep) | (opyrsen) _ . - _
. pe1deieq  peideieQ A R
‘ON #USPBA - {ory/sen) penjeser synses pue Jequinu ejduieg (opyrsep) peajeael mynses puv sequnu edureg | | QvY pif4 oN repyOupog]  ‘op uopeaypuepjwrig |-
DNIMOE HoU4 I VINYS HNUA NOUd SIdNYS

. SWNHA VIHY Sua‘, SHNILLND aINNNHA .oz_mom\.:.‘ LI/ISY



5200
113

VN N vN WN N N ~WN §3A  ON (W soz1 0021-1104SV-020M
_ _ . 4191 Y1 vioL - NWi0L 411 gy vior N Ivi0L (opysep) | (opyeep) _
: vo.oo_oo pepeieQ
|_-on esuwpep : {opysep) psyedes sinses puw Jequnu sjdweg (opyseA) peajees siynses puv sequiny sidureg _ oN gemOuprog| ‘o S__SE_..: ..._.5

ONIJOf o4 814NV HNUQ o4 831dNYS

SWNHA VAUV 123dSNS  SHNLLLND aaINNNHA OSNIHOE1TIM LISV



-1

”-. :

e

-

.‘-'

[

[

;.

$°0 - 0°0

WL0L-n 06762720 0225%0
qvi01-N1 69/£0£90 620Z10

I
m

$°0 - 0°0

WL0Ll-0 68750790 620210

L

aviy-1s31y 1va=-17103 37dHYS

NAA B

Z-VHILS 1INN-aVy a<zlmu.\...

1114




5200

YN
_ °N 8.33>|_

L2
YN  SoA 6L0L1  SOA 6L0L) ~WN ~WN VN | S3A oN . (Wsozs S0Z4-410d-15V-0Z0M
4101 qLWioL N V1oL dns YL violL naviol | -] (onsen) | (orween) R
peiceieq  peideieq

(opyse ) peajedes s1NTes pUS JeqQUN ojdueg _ (opyseA) penjede! nsel pUs Jequny sjdureg

DNR08 NoY 4 831dNYVS — NNUAQ Noud sI4NVS

SIWNHA YaHY 103dSNS | SONILLND aanNNHa DNIHOG1T1aM LIISY



a3 .
B )
> ,, L %)
D" ) Mo
= ' Aant
er ¥ _
T2
.o’..- .-w-b
bk
2 M
m... 'M .
FEIRE I .
| &1 .r.u..
. . 5 .
* e L “. :
i AR 1 1] . §SE2 3290 0BLL IY101-N_06/20/20 2089220 202L_
%. . -~ VIN 009" 790 002y W104-0 06722710 908990 %02t
$°0} - 0°0¢ 2y°g 9/90 21°L qvIOoL-NL 06/%0710 220110 2021
ﬂw.. $°0L - 0°01 L°8 92/90 £°09 IVA0L-N 06/%0/10 220210 “{voey
i . S°S - 0°¢ 99°¢: 2/90 1} ViOol-h1 06790710 290200 . 9020
w,m $°S ~ 0°§ 66°2 9/910 £9°¢ TIVL04-N 06790710 290210 ©ooet
WAl - $°t - 0°¢ Y4°¢2 9790 22’6 Jviol-HL 0Q6/%0710 90210 el _
wﬁ €°f - 0°¢ sg°g 9/90 2L°Y Wi01-n 06/%0710 £90210 Y021
i S - 0% s0°2 9/90 95°% qV10L-L 06290710 6S0LL0 9021
@m. €*L - 0°1L £°¢ 979N 2°0t IVL0L-N 0L/7Y0/710 6S0LLO 27021
L __..‘5...::8 2-VHOIS avu-1S31y 1VG-110) 31dHVS S‘.f..
_-00

1INN-aVY c<¢lm.—.—:m‘



5200

I~
—,
i
r,
soA €90LL . SOA €90L1 . : (mrozi -
soA [90LL  SOA L1901} : o - (M) voz
seA Ll0L}  SOA lloL) , T (M) vozi e
VN  SoA 6S0LL  SeA 6S0L VN N VN 'S3A ON (W) vo2t voz4-§10d-1SV-020M
4191  upwiol N V1oL 4L 4L vioL nwioL (opvsep) | (orysen) ‘ . VL . il_
peideieq  paiasieq . e
"oy vopwopptiop) wiug

{opysep) peajeas) Knte) pus Joqusnts spdureg

(opysea) perjever ynses pue Jequinu ejdwes

L., .u._L

HNYQ HoYd 831dNVS

ONMOS HoHd 83Td1VE

SNNUA vady 193dsSnNS  SHONILLND aanWNYa DNIHOET1aMm LISy



18

-

YLD Vs SVioLl-n 68/02/0% 091SY0 —tozt
9790 29°9 Qyi0i-itL 69092750 SL0210 sopl
9/90 vyt W101-n 68/52/50 SEOL10 cozl

1INA-avY .::Tﬂh‘. avy-1531Y IVQ-1103 37dWYS ._-. an



() _
(=) .
o o
 To ) -—i
|
i
m . A
VN w VN  SoA SCOll  SeA SEOLI WN W VN S3A ON ;a (>3 cozi- :c._ _9383
. |
_ _ : 4101 yLWwiol N WIioL T 4P yLvioL nvioL {opysep) | ...za.z _
_ : po1dsisQ pejeieQ
|_oN esuspvp : (opyvep) pejeces synse) pus sequiny edureg (opyse) penteoes sinses puw sequiny eydureg _ op gopOupog]  “oN 3.35..\2 wng

- DNMOA NHoHd 83 14NVS _ NNYUA NOUJ SIINYS

snua vayuv 193adSNS  SHNILLND aIWWNHA ONIHOam1aMm LVISY




* w | wn N . .
Yoy :
- )
TN ) -
v [N
. |
-
Q) e Y .
Ty
B3 Ydimtivl .
w V/N 062 /9N . otte ML01-N 60/02/01 981S90
€°0_~ D°0 800 6°¢ __IVIOL-HY 63 <
$*0 - 0°0 ) 61 0790 6t ML0L-N 68722750 S10210
prA3d-dHYS C~YHO1S 1IND-aVYy avlU-S1Inc2Y avd-18314 h<el._..c‘u ATdUVS  a?




B v
o N
N —
1o .
o
A
VYN N SeA gloZl soA €lolt YN N YN S3A ON g zozt 20Z1-110d-I1SY-020M
_ a1 uLviOL nwioL J0L Wwwior  nvioL| | (onsen) | (orsen) v
: peideieq  peideleQ
|_oN euspup {opysep) penjedes ninses pue s qunu ejdueg {opysep) peases sinsel puw sequnu sidureg

DNIHOM oY 831dNYS

-___NNYQ NOoY4 SAVINYVS

SWNHA VAHY L23dSNS  SHNLLLND AIWNNHA ONIHOE/TTIaM LIISY



H
m .
. _ .
" ; AN
Ya¥)
| i
|
i
] -'..
¢ K
|
i
. 1)
: P
I m
o W
§$. —wIN 99 3790 Ziy IVI0i-N 68/0Z/0L YULISYO tozi —
3~ €*0 - 0°0 l1°9 9791 8%l AYL104-LA_ 622%2/7S0 166910 1021
§ $*0 - 0°0 62 2/90 18t IVIOL-N 63792760 166910 102
% Pe430-dNVS Z-VHOIS . 1IHN-AVU aVu-S11n<2y avd-1s31y 1v4=1100 AVJHYS  aY N an

@



\
/

(= , -
[ e N
Q —
MY
i
@
YN | YN soA 16691 seA 16698 YN VN YN S3IA ON W -o«- 1024~ :o._ ISVY-0Z0M
>\_ | 4108 - 4yt Tvi0L nIvioL 411 w1 V1oL n-wvioL {onvsep) | (opyeep) _
. : peldeisq  peideleq _
[_"oN souepe (opysep) peajedes synses puw Jequnus ejdweg {opysoA) penjeoes synses pus Jequnu sidurg *Of Lopedypuep) wnxg

ONOE oY 83 1dINTYS nNYa poYd SININYS

SWNHA VIHY L03dSNS SHNILLLND aanNNNYa SNiHog/11am LIISY



-8200

VYN

‘oN o&&iL

YN YN N
- 4101 Yyirwior nviol

VN . WN . VYN -
4131 %1 wioL NvioL
{oprse) peajedss sjnses pue sequinu sjdureg

(oryrser) peajese) synses pue sequinu ejdureg

OHHOE NoYd 83 1INYS

NNUA NOUJ SVdNVS

S3A ON

{orysep) | (orysen)
poideie(]  peideieQ
NH P1o14

{Mm) o021

N -.Sac_sn—

£24

00Z1-110d-1SY-0Z0M

P
[ :

REAPS

"o uopespisiepy wiug

SWNHA VUV »oun_. SONILLND danWNHa uz_mom:._‘ LINSY



-
P

="
-l

2.

Iy

el

C

. it 2 ol SVELL 2°92 SVIOL-NL 06791720 806990 .. 6611

: 13=21 00ES 190 _QU6¢ qvi01-0 06794220 BO6990 6Ll

T 0082 YELL 00£02 V10L-0 68761701 081SY0 6611
044 = 6°01 €2°S 9/90 ¢l 8 Ay104-11 68752750 B26910 aetl
0"ttt -.< 0L 0y 9/90 9LS IV10L1-N 68752750 896910 6641

H1d30-dNHVS Z-VHOIS  1INN-0VY avy-S1Ins3y avu-41S3 LU A Lva=-110) 31dWys dl1-1713e




5200

126

e

VN oA g969F  $oA 8969} VN WN VN SIA  ON  (Wesll  /6811-110d-ISV-020M

i

LD

4101 YLvioL - nvioL 4101 4L wiol nvioL {orysen) | (opysen)
pedeis(]  peideieQ

<
‘O uopieagpuep) Wi _

{opyrsep) peajede) siise) pue sequnu ejdweg (on/se ) penjedes synses pue Jequunu edureg

Y7 VI
_ ‘ON ou:nmérl_

ON aep/Oupiog

ONIHO8 oY1 §31d1vS nNUa novd s314NvS

SWNHA vadvy ._.Om_n_..‘z SONILLND aannnya GZ_IOm\._._.u‘ WISy



e

.
-
-

-as
.
e

.

T2
R
'

vermee] grois

$°0 -

9490

g8°gt

.—cEEEKEEL.:l

; 0 0°0
Ao dd s*p - 0°0

2/9N

2Ll

V101-N 63/20/90 $26910

gotl

_w.q s N1d30-dNVS

Z-VHIIS

1INN-UVH

avy-s1Ins3y

qvy-1S31Y

1VU=-17100 3VANYS

al1-113n




128 -

S
}
| ¢
. A ‘ : ‘ B
\ 2 VN  seA 52691 SeA 52691 VN WN VN S3A ON (W so11 861 1-110:15V-0Z0M
_ L d1oL uLvioL nvioL a1 uLwioL nvioL | | (ensen) | (orwsep) _ A _
poloeis(]  peideieQ S
"ON e3uwps {opyse) peajedes synses pue sequns ejdues (opyseA) penede) sinse) puv sequnu eidureg | | ayH Pietd NI Preid | (oN Nem/Ouprog|  “ofy vopwagpuepf wiug
HNUQ NOUS SI14NVS

ONIOE HOUd SI1dNY9

. | SWNYA VIHY Smn_‘ SONILLND dIWNNYa wz_mom_:._m‘ 1SV




12p

“Zy9¢

V101~ 06715720 906990

/90 Leyse 2611
1790 9 Ivi0)i-1tL Do/sis/20 906990 1600
1°y 9/90 e ¥4 Ivi0i-n 63750711 0202S0 - L6bl
£y9 1730 Si6% Jyi0L-0 06LLSLL0 56997 I XA 3 .
000s /790 0069¢ wvi04-0n co~—~\po 269990 L6t
96°1 9/90 ¢8°t v | 1 -
oz=¢ 2/9N0 9%°9 J<hobl: 63750714 116910 261t1t
. 26°1 9490 0S°Y yi10L-n_687S0L0LL ncmopc 2614
Ly°e 2/9N ye°8 WL0L-n 68/S07LL S0E9LO 2611
H1430-dHVS Z-VRWoIS avi-1S31Y LVd-110) 37dWYS  a1-T1713R

11NN-aVY avu-s1Ins3y




] _ .
X =
5 o
. - q—]
m
_
. oA 02029 . - (M) 2811
s6A S0691 (W) 2611
seA 22691 (M) 2638
_ soA 11691 (M) 2611 :
N “ YN YN  S6A €069} VN VN VN S3A ON (W 2611 1811-110d-1SV-020M
' >l_ L 4191 YL Wi0L n-viol 4191 "yt wvioL nvioL _!.oza.a | (otwsen) _..PHBE_ _
_ peIdeIn(]  peldeieQ
‘o souspe __[otysep) peajece: sinses pue requnu sjdueg {opreep) peaeaes sijnses pus sequnu sidureg | | avy ‘o .8_.35!.3 wnqg |
DHMOE NOU4 ST 1JIVS ANUO WOU4 83 11VS ﬁ
ek

‘ SNNYJd vady ._.Om_n_m._ SONILLND daNNNYAad Gz_mOm\._._.u.‘ LISV
_ .



0“ . |
GD# ) =
0
0°gt . fRESY /90 cL20¢% : 1YL04-0_046205220 SO069290 &Lt
0°gl . /790 9°¢ IVI0L-H1 0571€£7L0 S06990 96t
0°S) - S°y) jg° 2790 08°9 1v10Ll-Hi 64780711 0QOnO2S0  P4bL_
0°si - S°vi y°¢ 9/90N 9°L1 IWwi104i-n 63760711 0002S0 2611
* VIN . 8% /90 0029 IYL00-0) 06785220 6699%0 9611
VIN 060 /90 006%1 IV101-N 06712710 R69990 90611
$°0}y - 0°0} 21°€ 979N 29°8 1Y10L-H) 632P0Z7LL 663910 o6Ll
m.c-_l 0°01L Y2 9/9N 281 IVi0l-n &3/700/7LL 668910 9611
§°S - 0°S 0°Y 9/9N 2°¢ IVL02-HL 682000211 6HE910 96kl
€*S -.0°$S 9/9Nn 0°¢ IV101-0 68780711 682910 e 96t
€*¢ - 0°¢ 2E°¢ 9/90 996 IvVi04-BL 68780241 SOR9LO s 960 )
$*eg - 0°¢ 66" 1 9790 60°Y © WVL01-R 63780711 £88910 96ttt —
$°} - 0°}) L°S 9/90 0°ft 1y 210 96ttt
<*L - 0°} 0°¢ 9/90 1°y1l - IVioL-N 63740741 LELPLO 9ett
Mxnﬁ. H1dIA-dNVS Z-VHIIS LINN-aYY avHd-SLIns3iy avu-1S31n 1V3=110) 314WVS  al-=-T113M
I e

(T _



=~ V)
S lap:
&N i
W :
~
. SeA 00023  SOA 0002 . (M) 8613
. SO\ 6BG9I  SeA 6089 (m) o611
SOA €089}  SeA €809} . (m)-614
S0A 66891  SOA 66891 (M) esit Y
| VN  seA 1889F  Sep |g@9l VN ] VN S3A ON (m) 9611 9611-110d-ISV-020M
_ ) _ _ d11 1 violL nwioL dpl YL vioL NioL | | (onvsen) | (orveer) _ _ . oy _
: peIdeieq  peioejeq e
“ON ouwvA (oty/seA) peneces sinses puw sequinu edureg | |- {onysep) penjeces sunses puw sequnu spdweg of NemyBupog| "o voresyjisepy wruq
ot s

o o8 831417V

‘ SNNUA vauy .—.Om.n‘) SONILLND aannnua GZ_IOm\._'_d VISV




4 = -4

¥

. _ 0°€} 2021 1790 649 qYL0L-0 06715720 906990 S6GLL_
,_m.h.a... - 0°f1 /90 y's IVIOL-H1 06715720 906990 S6lt
v Ve SicL - 0°S} .09°2 92/90 1 % Al 4 AVA0L-lL _62/%0/L1 fRBOLSO Sall_
Yk c€*Sl - 0°slt ot 9790 29 IV101-N 68794711 £861S0 Sotl
b VIN 00y} /90 0020} 1YL04-0_ 05785220 112990 _Sell_
ool 4 V/IN 00f£2 /790 0009t IVL0L-0 06712710 012940 _S611
A e 0°1t - S0} bLes 9/90 20°2 IVL0L-H) 69790711 DRADLO Y
Sgr_ 0°Ll - <°01 T 9/90 oLt | WL0L-0 69/%1/11 088910 ol

AN $°S ~ 0°¢ 68°2 9/90 29°8 vi0L-iL 6879071 G9R9LO oL 7Y ¥
mﬁam €°SC - 0°¢ 222 CYELD 06°Y IVL0L-N cursyisLL 698910 sett -
il €%} —~ 0°} 0Z°f 2/90) 929°9 IYL01-UL 68798201 L9P2LO Sedl
.mmﬁ,. €1 - 0°1 (£°9 9/90 8°9¢ WL0L-0 68790708 LYRILO sotl

ad-dHNVS C-VHIILS 1INN-QVYd avu-$S1INnS3y avi-1S31y I¥Q=110) 3T4NVYS d1-1773n

&.&% TTVE]
b o



134

()
S
o\
e :
by
:
|
R  seA €8BI SOA €861S (M) set i
o oA 6009  SOA 69891 (M) sest
_ SOA 08898  SeA 0869} : (M) set
YN ' YN seA 10804 seA 19894 YN WN YN S3A ON (W sel S6L4- :9_ _m<.o~o>>
_ . _ 4191 41 v10L nvioL 4L yLviol nvioL | | (onsen) | (onvesp) _ _ _
. _vo.uo_oo v..uo.oc
"ON SUSPUA W.ozaot PON930) TYNT I PUT JepUnU sjduing {opyrsep) peateses qynses puv Jequin ojdures ‘o .8—_32!.3520
ONOM NoY4 83 14NVS NNYA yIoud S31dNVS

SWNHA vIuy ._.Omn_mm SHONLLLND daNNNHa OZ_IOm_Du_m:t_._:m/s



5200

Te}
-4
o
t
|
!
: soA 8901  SOA 89181 : _ (M) 0631
o s0A 15200  SOA 1S/8) . . (W o811
SeA L9101 SOA 19151 _ (W asi .
m soA 10019  SoA 18819 (M) 084
VN ' WN  SeA 67191  S°A 6riol VN WN VN S3A ON (W oeis 081 1-410d-ISV-020M
— >|_ | 4191 41 vioL nvioL 4101 41 violL nwiolL] | (onsen) | (onvser) ‘ _ C
. poroeisq  peldeieQ ! "
‘o euwpe . {otyse) peyedes synsel puw Jequiny sjdweg (opyseA) penjedss nijnsel pus Jequiny eydureg ON §* rog] _‘opy vopwogmuiep) Wevg)

U4 6314NVS

sSnWNya vayy 193dSNS  SHNILLLND aannndad ONIHOE/TAM LIISY



[ .
gL
’.'. 4u..- . :
N . | e
. ! -y
... ‘
Q
J.up.u.v. .
.
i
S°Si - 0°S| 6°¢ 9/90 Y ] IVAOL-L 06/0EZ00 L9UASO___  ARID_
n-.m— - 0°61L 82 2/90 oLs IYLI0L1-N 06/70£7L0 L9BISO 6Ll
Y/N 0911 1790 0£98 TYL104-01_06Z0LLO0 _£SB2Y90 -~ 4
_V/N 00£2 /90 00g£ 2t V104-N 06/0£790 1S89%0 68l
$°0} - 0°0} koS - 9490 [l ! 1Y401-14 06/%2/10 S9L9L00 6911
S*0L - 0°01 0l 9790 19Y IVIOL-N 06792710 S929L0 7 = 60U
€*"C - D°S 95°2 9/90 0£°2 IVLIOL-UL 06/%2/400 SE29L0 .- 6RLL_
€°S - 0°¢ cl"¢ 9791 06°9 IVI0L=-N 06/7%2710 SL29L0 oo 6Nt
€°2 - 0°2 8g°2 9790 $2°¢ IVL00-0_ 0692400622980 6BLL_.
§*°2 - 0°¢ . 9/90 ¥yt IVI01-H1 06792710 621910 o8l -
$°t - 0°} oa°¢ 249N Y%°9 1vi01-01 0O | .
S*L - 0°| Yy t 9790 0°st WL0L=-0 067492710 222910 6811 .
Voo H1d43A-JdKRYS C~-YHIILS LINN-AdVY avHd-S1InS3d dvu-1S31HY 1vyd-110D u._.:.:m a1-=-113AK




-$200

; ap]
—
[ h.,.
SO0 Srl9)  SOA SKI9l , - (M) esi)
s8A GCLOL  SOA SEL91 , . (m) eaii
.weA §08I9  SOA 10019 . - A oo _ {m 68}
: soA 62191 soA 62191 A (W ottt -
YN . VN  SeA [2Zi9i sop 2219} VN W VN S3IA ON - (W 6ot 6611-1104-I1SV-0Z20M
_ . >|_ 4101 Y1 WIOoL nvioL 4101 YL vioL - N V104 (orysep) | (orwsen)
. pooeieQ peldeieQ
|_oN souspep - (opysep) peajedes siess pue quny shueg (opy/seA) peARI8) SIINTe) puv Jequnt epdureg
- oNMOd PoUd S VINYS HNUQ oY 83 1dNYS

SIWNHA VIUY 1L03dSNS  SONLLLND GanNNYa SNIHOE/TTaM LISV



138

N

£°9 9/90 0°0¢ qvi0l-n 06710220 1YBLSQ 8Ll
2 9790 9 IVLI0L-H1 06710720 1Y8LSO aeLL
00Le /30 n0L6l 1YL0L-00 06/ LZ60_6SB2Y0 a8l
ooeze /9N 0oY%ZLL WL0L-N D6/0L/90 LS99Y0 guLt
0} 2/90 9°6% Jy404)-
2 9/90 o IVL0L-HL 06710/20 %24910
£°2 n/90 1°0% qY10L0-0 06210720 SLZLO_ -
Z 9/90) g IVI0L-HL 06710780 SLL29L0
£°Y 9790 $°9¢ 1y101-0 _06/LE/10 602910
2/9n Y WI0L-HL 06/71£/710 602910
| Sl 1 9/90 98 AYA0L1-0) Q6708 /00 SOL9L0:
l 9/9n £ IVI0L-HL 06/71€/10 SUL910
. L ELEETIES Z-YW9IS  L1INN-avY avd-SLINs3y avy-41S3 LY 1¥0-1710) 3T4HYS  41-T173n




15200

vm

| cpsmmen

SoA ¥ZL98

SeA 60191

soA G191

: soA 11819
WN soA S0L91

4101 YL wioL

sep p2lol
SeA 60191
SeA G191
se) 19819
s0A S0.91

nwioL

(opwsep) perjedes synues pue requin ejdueg

P
(W) 1)
(W) e8it
() eot
o (m) got )
VN WN VN S3A ON (W 881} 0011-110d-I1SV-0Z0M
4Vl 4L Wiol nvioL (orysep) | (oryser) _ _
-.o.oo_oa peideQ
(opysep) poAeIe) RinSe) pUY JeqUN opdureg ‘o eo__alu_mc\oﬂ wni()

ONIUOE oY 831dNVE

nNUQ oYy 834NV

.wS_DmQ VIHVY 103dSNS  SHNLLLND a3INNNHad HNIHOE/T1aIM LISV



|
...h_ \B
Rk .
, T .
o -
O .~.. . ..“. . . o)
e 1 -
T y—i
t
1
V/N £l 9730 1LY 1YL0L-0 68261201 cPSsSYid
V/N £ /90 £CY W101l-n 68761701 9L2S%0
¥ 13d-dHVYS Z-VHOIS 1INN-AVU avy-S11P-"Y avu-1S314 1Yd~-1102 37ddvS

@



5200

.
N,
.
WN VYN so) SBSSY YN ¥N VN S3aA ON . (W 2808 " 1881-110d-I1SY-0Z0M
411 -~ YLWioL n wiol JPL 41 viol NnIvioL {orysep) | (onvsep) s
peidsieq peideieQ N

(opyse) penjeses synsel pus sequnu sjduieg (opysep) peneaes sinses puw tequiny ejdweg

i ERELLA:] — nNua oud 8314NYS

SNNYA VIYUVY 103dSNS  SONILLND aawwnda DNIHOamam LISy



14p

|
I
!

63761701 022590

. V/IN ooty /90 00697 wviol-n o 9811
$°01 - 0°01 & Al T 2/90 $S°Y qviol-Hl 63/10/740 189910 RLL_
S$°0L - 0°01L 1 2/9N L WV10L-N 63710720 1899210 el
$S’0 - _0°0 0s°t 9790 02°Y qvi01-HL 6P/10/20 199910 2111
J ...« $°0 - 0°0 8¢ 979N 981 IWVL0L-0 63710720 199910 ULl
.%." i EELETTE Z-VHOIS LINN-OVY avl¥-SL™" """y avd-1S31u 1va-1710) 3TJHYVS 120
S48A .

‘



]

seA 18991 soA 168991
VYN  SeA 18991 se) 19931

4101 yLwvioL nvios
{opy/9e ) peAeoes synses pue sequinu Sjdweg

VN

dML
(opysep) penedss sinse) puv Jequinu eydureg

(m) 981}
WN VN S3A ON (W) gat)

(orysep) | (opirsop) _
peiosieq  peideieq _
‘ON 8—.% wng

08l - 110d-ISV-020M

4LvioL nwioL

- pNMOE HOUS 8I1INVE

nug potd 831dNYS

SiNYAd vadyv 103adSNS SHNILLND GIANNNHA Gz_mom\.__._mg 1I1SY



. o

S°SE -~ 0°¢}) 61"} 9790 £9°Y IvioL-NL_69/%2/0L 22180
€°S1L - 0°SL 2= 9790 276y IVL0L-N 63772701 £821S0
V/N 022 1790 02yl vi0L-0 06/91/20 0S99290
' | iy, VN Yyl 1790 0zol IVL0L-0 68710711 9599Y0
3 0°8L ~'s-0} 8°¢ 9790 L°91 aviod-n 68/%2/0Q1 0 B0
€S - 0°S 29°2 9/90 YLy IL101-0 67792701 6%9910 skt
3 0°2 - ¢°1 y9°e 9/90 6%°6 ayiol-n_608/92/01 299910 SpLL
mmmw €0 - 0°0 ! 979N £°96 IVL0L-N 68/Yy2/701 6£9910 cril
£4 . .
\ I tI0-dHVS Z-YWOIS  1INN-QVH avi-S1Ins3y avy-1s31y 1Ya-T1700 3TdHVS a1-113M




[~ ' ..
}
¢. H ey
Q —
w
=
0°sl - S°Y1 sy 9/9N 0°01 IVI0L-N1 637614711 096150 1213}
. 0°s)L - §°9y1 .90°2 9/91 29°¢ : qvL10L-0 68764200 0926LS0 Y6LL
. VIN tet a/9n 2\e IV101-N 05712710 0%29%0 G ¢l l
© - S*0L - 0°0} 06°2 9/90N ¥1°9S - IviQoLr-ftL &RL6RZELE SSHRLO L Y6l
- ¢°0L - 0°01L - L8°E 2/9N 220°%¢ IV10L1-n 6U/Z6L/7LL SSH9LO 2041
§°S - D°S 2y 9/90 2°11 IV101-HL 697617010 mwmh.wblllwo——l
€°S - 0°$ 6%°2 2/79n %9 IVI0L-N 6376L7LL SYE9LU Y6t
$*¢ - 0°¢ ig°¢ 9790 0s°s Ivi00-0L o376L7L) 6E89L0  yell |
€*2 - 0°¢ 9g°2 9/91N g9 WL0L-N 637601711 6£8910 etll —
s*L - 0°¢ 82°? 92/90N ya°s Iv10L-HL 6970l /b LEGEPLU e bl !
$*t - 0°1 61°2 9/9n 99°9 IVL0L-N c@/6LZLL 288910 el

H1d30-dNVS Z-YHOLS 1IN(I-aVU avu-SL1ns3y “Tavu-1s310 _ Iva-176G) A1dHYS  a1=-113A

- ——




8200
146

b
-. i
i
C e soA 55001  SeA §589) . (W o1
SO0\ 08619  SeA 09619 (M) 811
se) 6€088  SOA 6€O9) _ _ (W) 1611
B ﬁ SoA S)881  SOA SYoO9l (M) ves i
YN m VN  seA 2g891 - SeA €89l VYN N VN © 83A ON (W reis ¥613-110d-1SV-0Z0M
.u. _ Pod1L T I nwiol 47101 4L WiolL N Wiol {orysep) | (oprsen) _ . _ o _
) | ) pe1deie(]  pejdeieQ P L
O} SIUSPUA -  (opysep) peajedes sinses pue sequiny esjduivg (opysep) peneoes myjnses puw sequiny eihins lon nepaBupog| op vopesyjuepiinig

ot i
Jaengd

ONYOS NoUd4 SA1dNVS nNYa oy s314NvSs

SWNHA VIHY 1D3dS7e  SHNILLND aIWNNHA DNIHOE 112" LIISY



= | I~
N =
Te
¢
i
,
1
. soA 19619 SOA 19619 (M) cais
SOA $EBOL  SOA PEBIL . (M estt
soA £2891  SOA €209 _ © (meert
: “ SoA L1890}  SOA L1891 (W) c6i b ,
YN " VN  S9A 91881  SeA §i89! YN N N S3A ON (W o1 s €olt: :o._._m<¢~o:
L i d101 yLWioL nwvioL 411 WLwvioL | nviod (opysep) | (orwser) _ _ |_
' | . vo.oo.oo -.o.uo_oo
"o Soue . (opysep) peajeces synsss pue sequmn ojduesg {opysep) peaeael Hinse) pus Jequny eodureg ‘o eos-u___!{_ wnig

WNUa woyd SI1dNVS

ONMHOA NoY4 83 1dNYS

SNNHA vady 103dsSNS  SONILLND aamnnya NIHoaI1am Linsy



S20l0
148
]

c-_p
}
3

Cba

ORI .

L'}

E -'-"‘
f‘g A ;, ~
~. -
. - B

Ak = ',g »§-’E
- -
s - .
.

§°SL - 0°S} 26°2 9/90 $8°9 __vi0Li-HY 63/710/2% LY6LSO  fell
S*sl - 0°st 92°2 9/9N y0°9 IVI0L-N 6R/10721 196450 . teLt
V/N - 0270 /90 L1 IYL04-N_06/7LE220 222940 fabl
. YJN 89 /790 8 0¢ IV10L-N 067LC/L0 922990 Loty
0°L} - €0} ££°2¢ 9/9N 022 IVJOL-HL €Uz10/7L 9fR940 ... S Ll
0°tl - s°0lL Y61 - 92/90 82°2 IVLI0L-N 69710721 %L69L0 ... S6Ll
$°S ~ 0°§ Loy 9/90 il AVLQL-NL 69/1042) L2891 e
€*S - 0°¢ sE°2 2/90 2€°"Y T IVi0L-Nn 68710720 S2HOLO g6l
§°2 - D=2 | § 4 9/9N 10°L IVI0LA-11) ofZlO/ed 230940 fell
$°2 - 0°2 S0°2 92/90 $g°2 WLI0L-0n 68710721 218910 foll —
s*1 - 0°} 90°2 9/9n 90°¢ 1v101-n_ 64710721 SE0R9LO A
mﬂﬂ, S°t - 0°1) 9790 sg°y IVLI0L-H1 63710721 SL0910 ol
&mmf W' 1—dNVS 2-YHIIS LINN-0VY dvY-S1Ins3an avy-1s31y 1V0-1710) 3NdHYS  Of-113M
B8] . ‘ ‘



5200

$

soA 1¥6IS
soA pCO9l
19 €ce9l
soA L189)
¥N soA 51091

4104 Y1 VIOL

seA 10619
SoA YEB9)
soA €209l
soA L1091
SOA SlE9t

nwvios

(opyseA) penjede) SUnTe! pUN KqUIN) BjAeS

op)
<
.
(W cot i
(M) cett
(M) eest
© (m)cats _
YN WN VN S3A ON (W es1i 081 1-110d-1SV-020H

ad s

411 4L vioL niog (oryeep) | (orysen)
pe1dsie pedeiesQ

{op/se ) peneae) sijnses puv sequiny ejdureg

ONMOT oY S 831dNYS

nNUa NOU4 8314NYS

SWNHAG VIHY 193dSNS  SONILLND a3WWNHA DNIHOETIAM LIISY



IVi0L-lL 06722700 LARLSA ‘¥

€} -0 90°2 9790 gs°Yy A% NELL
St -0 1°f 9/9N y 8l W101-n 06722710 1883S0 ¥ - 0611

| 0010} 1790 002%2 1Y104-N_06/LEL60_ L2270 ot

o 00Y%2 /790 00zys IWI0L-1 06708790 9YHIYO Oott
b - S 6°S 9/90 0°%¢ IY40L-0_06/72LL0 92910 6Ll
1L~ S 9/90 19°¢ 1v101-H1 06722710 B92910 ... celt
$°S - £9°2 9/910 g6 qvi0oa-yL 06222710 292240 - - 0c€ll_
$°S - 65°2 9/90 69°L WIL0L-N 06722780 LS2910 ... oeit
$°2 - £y°2 9/91) <Y°9 Jvi0L-N1 06222710 RS2910  O6L1_
$°Z - 06°1 92/90 £€g°e IVL0L-N 06722710 1SL910 o6ll
st - £y-2 2/90 og°¢ IVi01-HL 06/C2710 692910 netl
s°1L - ye-2 9/90 B6°2 WL0L-N 06722740 692910 octt

H1J430-dNVS 2-VHOIS 1IHN-AavVY avy-S21INS3y avy-1S3ty 1VA=-1170) 314WYS  d1-=-1713R

—



5200

VN

.

.

i
v
o
seA 6r89l , _ (m) se1 s
seA 09991 _ (M) seis
soA Zyooi . (M) seis
seA COLIS (M) sB1 8 .
VN oA £8219  S°A 6E99L VN WN VN S3A ON: (M sais “5@14-410d-1SV-0Z0M
a1l yLviOL nvioL | dnL WL wiolL nvioL| | (owsen) | (orsen) _ _ _ o
: peideieQ Ppe1deIeQ
(onyseA) peneIes SYNEe) pue Jequiny ejdurng ONN® og] _‘ofj vopedgriep] wiq

(opyseA) perjeses snsel puv sequnu ejdweg

Y4 SA1INVE

ONMOE NoUd 8I1INVS

SWNHA Y3HVY 103AdSNS  SONILLND ganNya DNIHOG/TIEM LIISY



t (ay)
i g
|
Tey s
S$°¢t - 0°S3 65°2 9/90 91L°6 IVL0L-N1 68/52/01 SYLLISU o % A 1
$°S) - 0°st .St 2/90 AN ! aviod-n_e6n/fe/01_Sy2480Q - LeLl_.
0°LL ~ s-01L vg 9/9n %22 o V101~ 6Y¥/E2/00 9€21S0 ., fAaL
VYN 002 1790 008% qY10L-0 _05/%2/10 269990 ... §PLL
: V/N 2511 /90 2590 IVLI0L-0 68710711 0S9990 .o Sull
€°§ - 0°¢ €6___ 9790 $°SS IV101-N 63742404 409910 . 7 SHil..
02 = ¢l 2t 9/90 201 IVL0L-N 63/52/01 OL99LO R LY
0%l --$°0 __B6°L 92/90 8L°6 qvioL-Hi_69¢(52/0L _HvaS2I0 g0l |
0t - s°0 £ 9/90 cz2 IV101-N 63752701 B6S9IU fatt —
$°0 - 0°0 voy 9790 222 IVI0L-N1_4B/EZL0) 965910 reil |
$°0 - 070 8ss  9/9n 088§ IVL0L-0 63/€2/01 965910 £elt

e I10-dHVS Z-VNIIS LINN-GYH avy-S1Inc M avu-1S31Y 1Va=1100 3TdHVS a2 13R




5200

VN

seo) 9ELIS

se) 10991

SeA SPLIS

soA SyLl9  9°A 00991

soA 8659} soA 9659}

YN seA 96504 86\ 06591

4101 uiLwvioL nwioL
(ofy/seA) pensoe) synses pue lquIN sjdues

VN YN VN
401 41 wvioL NnwvioL
(opyseA) penedms sijnse) pus Jequinu eidwieg

(M) eons

(M e8il

“{m) cots

(W) cot)

(m) carn

S3IA ON (W coit

{opysep) | (opysen)
paideie()  peioeIeQ
L ayy p1e14 ONH 1ol

e

€oii-110d-I1SY-020HY
€014-110d-ISV-0Z0M

HNUQO POU4 8ININYS

DNJOf NoYd 831dNVE

oN -.58_5@._ N §!=EE||_

SIWNYA YIHY 123dSNS  SHNILLND aINNNHA ONIHOE/TTIM LISY



~320¢

VN i
_hz..w.uﬁat_. _

<
T}
. b
i
!
!
A SOA LLbLL  SOA L112) . (M) soz1 ._
VN seA solzL  seA Z91L) VN WN VN ON (Weozt  e0z1-110d-1SV-020M
‘ R o
d10L Yy wioL nviot 4101 41 wiol nvioL (onrsen) | (opsen) P AT _
. poIcoleq  peidsieq Fu
(opysep) panees synser puw sequuny sjdureg (opyser) perpedes minses puv sequunu edureg| | avus piety g prejd _ oN Nep/Oupiog|  “opy voneagimiepy wiug

DNHOf8 HoU4 SI1dNYS . HNHA NOY4 SINdINVS

SWNHA VIYY Bun_m‘ SHONILLND aannnya oz_mom_:._m\‘_\_g



[, v .y

Aol bosgtel 6°S /90 2721 IVI0L-N1 06/91720 606990 .= 60l
N, L §£°2) 0922 1490 0094% ¥101-0 06794720 606990 % 602l
1T V/IN 0081 /790 0oLl WVI01-N ous22/0L £L£2890 602l
bl §°S -~ 0°S ! 9/90 8-06 1v10)1-0 68710790 228210 _6021
mmﬁﬁ_ §°¢ - 0°S 9/90 0°f IVI0L-H1 03/10/90 221110 6021 -
Vg s°0 - _0°0 9/90 %€ L0481 cU210/90 294210 a0t
W <0 - 0°0 KL 9/9N €€l WL0L-N 63/10/90 291210 o0Zt
# ]

Y H1d30-dNVS Z-VWO1S  LINN-GVU aV¥-SLINS3IY avd-1531Y 1va-1103 374UVS  a1-173N




=200

156

“'viN WN VN W N wN VN SIA - ON (Wo1zk  0121-110d-1SV-020M
<e ) . “d sTin
- _ . d101 YyiviolL - ATVioL J1L 4L violL nwvioL (opyrsep) | (opirsen) _ R _
- : peIdeleq  peideieQ d=y
‘ON QJUeeA (orysep) peneses sinsel puw sequnu ejdieg (opysep) penyers synse) puw sequinu sidureg | | avy piey4 op tep/Bupiog]  opj vofiwsipusp wnig |

HNUQ NOUS ST14NIVS

DNIYOT WOU4 STTINYVS

et

SWNHA vauv ._.Om_n_.ua‘ SONLLLND aannnya GZ.EOEDJU‘.._\_m<



- 9200

VN

-

WN VN VN VN W VN ON (W 1z :u- :9_ ISV-0Z0M

411 41 ioL nwiot 4L 4L wvioL n vioL —i?zaot | (orersen) _ _
peIdoie()  peldeieq
(opyseA) perjedes sinEs! pus Jequny sjdues (oprsen) peareaes snses puw sequinis sdwes | | avig pied N E *of VopedypUep) twinsg
ONH 08 NoYd 831NV
!

NNYA HOUS S VINVS
mS_DIQ VIHVY LO3AdSNS SHNILLLND ddNNNYHA GZEOmD.._m; LUVISY



~5200

0e)
[Te}
—
.
|
|
soA. gselt soA 2S2ZL1 . (M 2121
- 88A P22 SOA 19228 . (M a2y -
o SOA 1p2LL  SOA Iy2L) A (M) 2121
* i SOA LEZLb  SOA [EEL) (M) 2128
soA SEZLl seA Sczll (M) 21zt
. i seA yE2Ll soA pE2L) (M 2set ;
VN ' VN S8A EEZLL S0A €€2L8 . VN WN VN S3A ON' M a1zt Z2121-110d°'I1SV-020M
N vy ! o
_’ L . ldToL 41 WwioL N wioL 411 Y41 vioL nviol —!?za.t | lopirsep) - _
-] pedelsg  pedeleQ _ -
"o S2Uvpe - i{ofyseA) peajeces 5nse) pue sequIny sjdwueg {opsep) penede: sijnses pus tequinu eidweg ayy pi%d NN pie oN pefupton|  op uofiedpuepy wuq

ONIHOA NOUS SIT1dNYS nnua noys sITINYS

. SINNHA V3uvy ._.Om_m_mm mmu.z_._l:-o as;nnndya OZ.EODDJN‘._\_m<



£°01 6°2t /9N z2°8¢ IV10L-HL 06794720 116990 4

£°0¢ 029 3790 0%2y IyL0L-N_ 06798220 116990 2121

0°sli 9t1°¢ 9/90 6S°6 IVI0L-NL 68720711 192250 212t
0°st _ 22 9/90 6S2 _ Iwvi0L-0 68720748 192250 A 4

V/N 1£62 /90 0LL81¢ IW101-N 06790750 928990 2121

V/N /90 ¥°l IVL0L-HL 0679050 9289%0 zizt

v ' V/N 00€¢ 1790 00152 W10Ll-n U6/6L/1L0 9209%0 21l
Bt . 0"l - S-01 21°2 9/90 816 Tv101-H1 6820701 262210 rATd I

{ . 0°jL - $°0t 92 9/9N 0l avi0l-n 68720788 2S2LIO r4%4!
p. Gg°¢ ~ 0°§ _8°2 9/90 6°¢L . qvi0Ll-HL 68ZL0ZLY w2210 ellb

€°S - 0°S 19 9790 66¢ , W101-n 63710741 192110 e
g°¢ - 0°¢ 96°1t 9/90 19°9 IvioL-NL 6RZAOZLL 252210 rd T U

S$°¢ - 0°¢ i 9/90 8°02L Wi01-n 68710781 282210 Coeeen
- g°2 ~- D°2 sy°) 9/90 28°Y avi01-Mi 6RztOZLY SE2210 - . eleb

c*2 - 0°2 €2 /90 222 IV101-n 68710781 €£22107 21218
0°2 -'s°1 2"y 9/90 8°6) IV104-pHL 68/L0ZKL 952210 A T4 I

0°z -.S"} ) 9/90 8¢c¢ Awi0l-n ¢2710/71L 9£2210 2121

$°L - 0°} 2°9 9790 8°02 1yi10L-N1 637210781 £52210 21zt

<*L - 0"} 69 9790 289 Wwi10l-n 63710741 €£€£2210 212

H1d3Q-dHVS 2~-VHOL1S fINN-avli avy-S1Ins3y 4 avi-1S34 4 1V3=110) 3ITdWVS  al-T1713n




5@00
160

b
\ VN S6A 92/t  SOA [9Z/) VN WN VN S3A ON (M erzy €121-110d-1SV-020M
- ; d1o1 uLwioL nviolL dvl utL wiot nvioL _!...zaec | (oryson) _ . R _
BN pojdeieq peldele(
‘ON euSpRp, (ohsep) perjeses sinses pue QUM sydiiws (opyser) peaje3s) mjnses puv sequunu eidweg | | gy P14 NN Ptetd | [oN RepBupog] "o uopeoypuspy wrug
o ’ A
el ONIIOA 1OU4 8I1dNVS WNUQ WOU4 814IYS

SWNHA Vadvy ._.Omn_n‘, SONILLND Ows_S_DEQ GZ_IOm\n_._m‘ ‘IISY



) D aa!
pan
o“. ) .
S9%6 g gl 1790 2°0e Iviol-ni 06791710 216990 - 1zt
€9°6 0061} 1290 004SE qviol-0 06794220 216990 - [ 4 2
¥/N .ceen on 0L2% vioL-n 06790750 6925%0 £iel
Y/N 1/90 9°L Jvi01-HL obeEP“llﬁ—:l
V/N 00%¢ /790 oogil V1010 68122101 192590 el
__§°9 - 0°9 2y 95490 6°% V104 -111 6x790£9¢ 192440 il
c<°9 - 0°9 , 12 9490 tst wiol-n &82%0790 192240 ceel
N1dIa-dHYS 2-YWOIS 1IHN-AVY avu-s1Ins3ay ayu-1S31v 1va-110) JVJIUYS 3...3.»:1\..




I

seA 1822}
seA 8r2L8
$OA 08229
soA 56211
soA y82L8
VN sep 211

4101 4L wviol
(opyse)) penjeses synses pue sequiny ejdueg

s6A 192}
S0A 8l2L1
SO0\ 0822S
S04 S62L)
SO\ bBZLY
86) Ll2¢)

NnwioL

162

(M ri21
(M vz
(M rize e
Mz .
: M) rizt . e
<z <z <z mm;oz .E:N_ :u..:o,m.m.mggz

Ay

401 41 w101 nvioL (orysen) | (oprsen)
po1deie(  padsieQ
{onysep) penjedss synses puv sequunu eiduwres | | ayH pretd NN Preld

ey
Bl

oN __.3?_.3_ “op uopaypuep| wiug

&N s _
oN -!-.r-b.L. C

ONIUOG HOUA S3T1INVS

WNYO WOUS SIVINYS

SWNHA Yadv homm‘, SONLLLND AaNNNYa Oz_mOm\u_._..‘ LI/ISV



3

L
L

1 6

0-°st - S°9t to°1 9/9n 89°9 IViol-nl 63/91/21 082250 TR
0°S} - S°Y4 2y°% 9490 25°9 i0L-0_ 62791721 0822S0 [T 08
VIN 06512 VED 009951 IW104i-n 06/90/S0 0629%0 vzl
V/N 0s°1 1790 12-e Avi0L-HL 06290750 062990 w12l
_ VIN  » 192 /o0 9612 V101-n 06/91/10 882940 yiLal
s°0i - 0°0} WA ! 9/90 0y°¢ Ivi0L0-H1 6879b22L S62210 izl
s-oL - 0°01 12 9/90 19Y W10L-n 68/%1L/21 S62L10 vzl
c_,-m - §° 29°1 2/90 60°9 Tyi01-41 697% b2k 412210 21t .
0rS - S°Y 62°2 9/90 86°L V101-n 63/yL/21 Y82Ll10 ST
s*f - 0°¢ 02°1 9790 08°S V104-NL 6929breL MBR2M0 © . wbTL
¢f - 0°% 0S°¢S 9/90 8°09 10L-n 68/%L/21 182210 AETE]
0°2 - §°1 16°14 9/30 26°9 4<popc=p|b~hﬂ?h~f|¢h~hronllllluh—~_-. l
0°2 - S°} i CYELD 8°té6 IV101-n 6879472V 822210 yrel —
_g"} = 0°1 gL°2 9/90 62°9 avioa-u1 68791724 227210 vzt !
<L - 0"} 12 9/9N 9€1 vi0L-n 637491721 222210 s1el
HidIA-JNYS T-VYUIIS 1INN-avl avy-s11nsau avu-1s31d 1Va=-110) 3TJHVS 0] -1




3200

A
o
i
. © €8\ £OELL (M 5121
seA 60€L! : (M) si21
seA ozZelb (M) s12)
. so) €0E29 . : M sizs
VMN; - . . WN VYN  SeA 66Zli VN : WN VN S3A ON M sizi S1Z1-110d-ISV-0Z0M
s _ W.:op y1vioL nwvioL 411 L V1oL n wiol {oprsen) | (orysen) _ _ (8 _
B peidsie  pe1dele() ..
Op souRy {opyrsep) peajedes sinses puw sequny ejdueg (opysea) peajsaes finses pue Jequuint esidiveg ayy pietd NN petd | [op aepOugiog] "o uopesypuep) wrg
ONHO8 WoHd SI14NYS WNNYA WOoYd s3TdWYS : O

‘ SWNHA VIHY Sun_m’ SHNILLND aINWNHA cz_mom:._m‘ VISV



; A0,
v —
iy
L% Cs
.Mw o
H ‘]
A..m&r.
nb
' L “ LR
“. -”J-- .
awmfa. .
wly.ﬁw — -5t - 0§t 9° 570N T Viol-n 6aszz/04 £0£250 T stzl
. . v/N 14 on __060¢ JE@.@E&FEFWPHQ AP Y ¥4
v/N YTEERRYEL oLtLL AVloi-N 68/1U/LL BL9YYO ci1zt
oLl - S°0} Al | 9/90 L°8¢ .—EPFENFEWPP—.Q <ttt |
c"c = 0°S I&: YEL 952 GVioL-n 68722/0b 60€210 s1zy
; c=2 - 0°2 £2°2 979N 29°Y qylol-0 6BI7ZL0L LOELL0 izl
wmm,r <°0 - 0-0 L 5790 oLl vi0Ll-0 63722701 662110 TR
TR W 1d30-dWVS PTY R S LEAL Gva-s1Ins3y Gvi—1s3ld [yio7709 31dWvS  01-113R

- —




O
%
)

Y

(M) o1zt |

{m) o1y
(M) eIz
(M) 9121
(M 9121

oN __.s}__aa_ ‘opj vopy

166

9121 %._._mggg.
B S

A
vy

watijep wiuq _

. SoA j2€29 .

4 SoA ceceLl
! soA 6ccLl

i §0A 62ZelLl
, VN VN S6A 1ZELS VN VN VN S3A ON
r 4101 Y1 vioL nwiolL 418 4t wiot nwvioL {opysen) | (oprsen)
. Pe1d019()  perdeis() _
__(opysep) peajedes synser pue sequnu ejdueg {opsey) peaeae) qnses puw 1equinu ejduresg vH P1ofd i eied | |

ONHOA NOHd SIT1dNYS nNNUa NHoud SIVJNWYS

SWNHA Y3HVY 103d° "~ mOz:.._.:O aannwnyda Gz_mom\._._u‘_._\_m<



. t .o L 7
) ] <>
. -
AL
A.! H o. .
*
n.M@ - 0°St - Tl 4 9/90N0 LU Wl . 1v10L0-N 62212201 12€280Q W; 2121
_ V/N T /90 992 IV101-N 06/2ZL/R0 9£9990 7. 9121
V YIN LY 1790 £ty yiod-n_o6a/t0711 4 -
! v/N (49 79n Sie IVL04-N 637307011 2£99%0 . 9121
nocr - 0°0L 1 % T4 979N 00°9% IvL0L1-0 63702200 6E€210 - 9t |
¢*¢C - 0°¢ 9¢°¢ 9/9N0 91°9 . wviol-n 63/02/01 625210 ¢ 2t —
¢°2 - 0°2 spe2 5/90 £0°¢ Tyio01-n_s5s02701 fzs2i0 9zt !

$°L - 0°1 0°2¢ 2/90 2Ly wvio1-n 68/02/01 125210 911

H1d30~dNHYS 2-YHOIS  1INN-0VY aVU-SL1TINS3IY avid-1S31d4 h{;laacu 3T14NYS  aI=T1713R




3200
168

. soA £9CL1  SOA £9EL) A (M) 2321
* . S0A ZPCZ9  SOA 2Z¥CZ9 (M) 2121
SOA L¥EL)  SOA I¥CLH E (M) 128
con S0A ESELL SOA ESCLY . W 2121 o
YN . VN  SOA EVELL  SOA EbElt VN WN VN S3A ON m izt 21Z1-110d°1SV-0Z0M
_ . 4101 YL wioL nwioL dwvlL uL wioL nviot —Ia.“eza.t | (onrser) _ _ - _
oo . pe1ooieq  perdeieq ’ s
|_oN eouwpep (opyrsep) peajeoes sinses pue Jequunu eydueg {oprrsen) peaeses sjnses puw sequuny sidurg YU Piofd_ Q11 Piol {oN nem/Oupog| oy uoneiiep) wug
DNMOA WOHJ 83 1dWYS . WNUQ NOULS SIVdNVS

‘ SWNHA Yy ._.Omn_.om SONILLND dIWANHA GZ_mOm\u_._m“.._\_mdx



eyl 2€°2 9/9n 00°¢ IVIOL-IL 63791471 295250 212l
S°yL 62°2 9/90 9£°2 IY101-0_69/90 /0L 29¢2S0  Zi2b
V/IN 0£S 1790 0£Ys WVI0L-0 06/22/740 95£29%0 . 2121
V/N Ly2 /90 L68S avLi04-n 06780710 _SE29%0 - 2L
: V/N 969 /9N 909¢ IVI01-0 06/0L710 ¥5£299%0 2121
S*0L_- _0°0} g2°2 9/910 6279 JVI0L-HL 63/WLLLE TRELLD _21z1
<ot - 0701 £0°9 9/9n 2Y6Y IVIOL-N 68/0L/LL £95210 Lo
§°S - 0°S bl 9/90 114 Iv10L-NL 63/BL/L) £SE200 ¢ Zk2L
€°C - 0°S BY*2 92/90 b£°2 IVI0L-n 65/RL/LL £SE210 7 L2t
$°2 - 0°2 8°¢ 9790 y°91 IvioL-NL 68/RLZLL 295210 L2l
$°Z - 0°2 <12 9790 . 29°2 IVI0L-N 68/3L711L 295210 e
$°0_~- 0°0 60°SS 9790 8°29f Jvi04-0_63/0 L7480 S9EL2L0 JATd NN
<°0 -.0°0 c*S 979N 0°02 IVI0L-HL 68781711 £YC210 12t
H1dIQ~-dNVS 2~-VHOIS LINN-qvY¥ avi-S1NS3Iy avy-1S31y 1Ya=1100 3IVJHYS dI-=-T173AM




O
™~
i
|
!
|
! :
A “ WN VN WN VN . WN VN S3A ON (MW 8121 8121-110d-ISV-0Z0M
_ : >|_ 411 ut Wioi nivioL 41l u1vioL nwiol | | (ensep) | ..23.».— _ : z _
L ! , poidsieq  pardeieq e
_IoN sueyy o fotyseal ponecer ever puw sequnu epduies | | (opysep) penede: ancer puv sequnu eidureg | | ayy p1otd_ NP4 ) {on neyOupron] "oy vopeayniebpy winig
NNYUQ WOUS SIS

ONHO8 HOoHd SITINYS

. SWNHAa viduy Pouo‘d SONLLLND aaiNnndd Oz_mom\._._‘ LIISY
I | . _



5200

VN

e

WN

_
_
| .
L d701
!

{opyseA) paajede) snsel pUw JequIny sjdueg

VYN VN
Yivior . nwvioy

171

VN N VN sIA  ON (W a1zt 6121-110d-ISV-0Z0M
d1 WL WIoL naviol | | (onsen) | (onrsen) T
peideisq  peidaieq

(opyse) peajedes synses puv sequnu sidurg | | ay\ 1% NN oN ..E_ *op Uopejpuep) waiq

' ONMOE NoU4 S31dIVS

nNUa NoYd SANINYS

SWNHA Y3HY 123dSNS  SHNILLND a3WNNHA muz__mOm]._m:S LISV



8200
172

— .
'
R SoA BIFL)  seA BIVLI (M) 0z2 L
YN VN oA 6O¥LI © 8O 60VII VN VN VN S3A ON (W) o2z 02ZZ4-110d-1SV-020M
: r\_ 4L yLviOL nvioL 411 uLwioL nwion | | (onser) | (opysen) _.z _ 2t _
e . peldeieq pejdeleq R
‘Op e3uvpep - {opyrsep) penjeses synses pue sequnu ejdueg {opysep) peareass syjnses pus 1equuny sydung VU P NIt Poid | [oN iem/Ourog]  “ofg uopeagpuep winug
ONIYOT WoUd SITINYS nNYAO Noud S3NdNYS

SWNYA viady ._.Omn_‘J SONILLND aannNda .OZ_IOm\._._!‘ L/ISY



T3

e VN 009 1790 ogsy IWVL101-N 43/22/01 292€90 cToe2d
. V/N 8°y /790 il ¥ ! IV101-pL 0661 2S0_ 192590 - Q2¢l..
- V/IN oge /90 099¢ IVL0L-N 63722701 0925%0 oel
$°S -~ 0°§ yi-e 2/9n 29°S . Ivior-H1 6v/Se/SN 614210 L F -
§°S - 0°S 61 9/9N 2Lt IVIOL-N 60752750 619210 o221
$°0 - 0°0 92°0 9790 Y0°2 IViI0L-HLl 4R7$2/£S0 60%210 ocel
S°0 - 0°0 0y - 9/9Nn L5 ©IVL0L-N 63762750 60YL1L0) 0221t

B

“W1ld30-dWVS 7-VUOLIS  LINN-OVY avi-S1InS3y avu-1s31d Iva-7709 37d4vs  al-113n




vy . <
!y I~
! —
L
Ly
1] -.n
0o
g PR
R a.
- A
|y L
) o, VIN 00¢ /90 0292 IVLIOL-N 067€S07S0 992S%0 2ol
. LU VYN 790 0°¢$ V10—l 06/S0/2S0_992S%90 9221
VN olLe 3790 0889 WVL0L-N 68752701 992590 221
€0 - D°0 9/90N 2"t IVI0L-HL 6R/C17€S0 26%210 92l
$*°0 - 0°0 12 9/9Nn 621 IVIOL-N 68/S1/7S0 26%210 9221
avy-1S31y LY3-110) 31dHVS n

¢-VHIIS 1THN-aVY a<=lmh._1=.

.‘f.::m
1y .:



5200

e
g
&
|
i
. oA £28L1 WA 29l _ (W) szt
o 8OA €Z9L1  SeA €£2S5L) (W) sez
C sep 9€9LL  SOA BESLE (M) szt
\ SoA L¥¥Z9  SOA VK29 (m) szzi .
VN _ VN  SeA 61911  seA 61sil VN wN VN - (m) szzt szzl: :2 1SV-020M
|
_f 401 41 viol nwvioL 4L yLviolL n-viol (orysep) _ {orysep)
N B ! _ ....8_5 pei>eieq _ _
‘op eUTYe _ (opysep) pepede) SnSe) PN seqUINY ojdweg {opy/seA) peaede) HnTe) pue Jequiny ejdureg El *op UonIeN Eo! wnq
BNIMOoA oY 83 1dNYS HNLQ WOHd 8IS

. gMNYA V3HVY 193dSNS  SONLLLND aanwmNyad DNIHOEMTaM LIISY



‘ 2
i
Sl - 0°S¢ f£1°¢ 9/90 - £8°9 IVIOL-ML 69720781 19%2S0 L2l
SL - 0°S1 yz*?2 9/9n 0og£*2 WVI0L-N 68/7LL/LL 199250 g2zt
W V/IN © 02 /90 LYye AIVIOoL-N_06/F 1780 6229%0 yam,.
VIN S€ - /90 el IL04-N 06/8L710 B229%0 _ et
0%t _~-_S°01 ¥9°2 979N 89°¢ qviot-Hr 69724708 QESLLO - ige2l
L - <0l 9/90 0y IVLI0L-N 63720711 SE€S210 - sedl
€"S - 0°¢ 22°s 2/90 Y272 IVIOL-HL 687217210 228210 - 2el_
€S -~ D°§ 0s*¢ 2/90 02°¢ IVI0L-0 68721701 22S210 s2¢!
S°f - 0°¢ sg°l 9791 6g°S ‘ . IVI01-HL 6G/20L/) £2SL10) Seal
$°¢ - D¢ 60°2 9/9N 92°2 IVLI01-N 68721711 £2S210 sezt
$°4 ~- 0°14 ys°L 9/90N 9212 AvVioL-HY 0Rz2L/8L 60LSLLD soel
$S*L - 0°1 SE°e 2/9N 158 WVL0L-N 63720700 61S2L0 szl
a-dNVS ¢-VHWOIS LINN-OVY avid-siIn " avy-1s31y 1¥a-110) 31dWYS Lk

‘ e — e .




5200

™~
V .q:.. :
| - sep LLvid | _ o (M) cz2
. 8OA LLVLL  SOA 12¥2S (M) eezt
soA OLFLL  SOA BL¥L} - (Mm) ez2t
soA €O¥LI  SeA €8YLI . "~ (M) ez2s
) soA €6¥L1  SOA €6FLi (M) e228 LR
YN YN  Sep SI¥IL SOA SL¥LL “WN _ vN . VN {m) e228 €221-110d-15V-020M
_ >|_ Fasll y1viol . nWioL 41l 4l WwvioL nvioL {orysep) | .oza.: _ — )
vo.uo_oa -.o_uo.oo e .
1oty e2umpe (opysep) peajedes 33-..1!845::_9..5 {opysep) «8282 ]INSS) puv Jequuinu sidweg h_o oa‘ *op UopwUp] Wi
DNMOA NoYJ SI1dNYVS . NNHO KoY STIINYS :

SINNYA VIHY 123dSNS  SHNLLLND GIWNNHA ONIHOE/TTAM LISV



178

>,
~ 7

'%g
) DEl B
o
..

-
-
-

|

-...
X ..
Eﬁ .
L §°SL -~ 0°6} (1] Sha 4 9/90 €92 JY101-0_ 40720781 £2%260 £221
T 6°¢ 790 6°22 W101-N 06/82/80 2U99%0 £221
e . VIN 12 1790 8E) JVL0L-0 0412710 LEH99%0 szl
T 1 VN KT 1790 921 IV101-0- 06712710 0B99Y0 feezl
$°0} - 0°01 3 VAt 9/90 92£°9 IVI0A-NL 6R/20LLL_S6%210 . £221_
“§*0L -,0°01 - 9/9n 0-y IV101-0 68720701 £6%210 oLl
$=S < 0°¢ Bl ¥ 92/90 c9°6 IYL0L-1) 6 £
€*S + 0°S c2° 9/950 siy VLI04-n 60/7207LL £8%210 ..r::.:
€*2 - 0°2 y0°§¢ 9/90 gc-g IVIOL-HL 68720781 229200 .r-f22L_
$*Z —-.0°2 z26°1 9790 €22 IVI01-N 68720744 229210 Jooteet
0°2 - S°t 95°1 9/90 _02°9 IVI0L-UL 63/Z0LLL 929210 s221_
0°2 - S°1 2e°e 9/90 0s°2 II01-0 68/70/1LL 92%210 221 —
$°1 - 0°% £5°1 9/90 BL°9 1Y101-111 6R7zZ0ZLL S29210 $221
S°L - 0°1 yz°2 9/9n 65°¢ IVI10L-N 68/20/11 S2%210 £221

I :.‘....L-zw ¢-VHIIS . 1INN-aVH =<zlmb._:m‘ avi-1S3tu IVa-1710) 3TdHVS a_‘_:



9200

o) CEMLL-
so) 0SvLl
se) 6.€29
seA OYPLl
SoA FEVLL
VN soA LEPL

d11 41wvioL

(op/seA) penjedes synses pue sequny sjdueg

soA €Evi)
seA 0SkLi
soA 6.¢29
sep OFPL
SOA PEPLI
sep LE¥LI

nviol

an
™~
L an]

(M) 1221
(m) 1228
(W) 1228 -
(m) 1221
{m) 1221 o
<z <z. <z. mm; oz es._mu_ .««._.:9_._938;

anL 4t wiol nviol {orysep) | (onsep) _
.s_o...o peidejeQ _
(opyse) peAeow! ijnsel puv Jequny sjdung “oN S__-losma_ wng

]

ONMOH NOH4 SIVINYS

NNYA NoYY SATINVS

SWNHA Y3dy 1293dSNS  SHONILLND aannnda ONIHOEG/TTIAM LISV



186

C
0°yl - S°f1 BT EF 9790 Y18 IVIOL-NL 68/7CL/21 €252S0 1c2t ”
0°ylL - S°g} 6°f 9490 $=91 qY1040-0 ARLELL2L 6252800 L1720
; V/N 9061 379N £ey¢lL AVLOL-N D6/708720 S6L9%0 1¢et
V/N 1790 g1 IVI0L-HL 06705720 S629%0 1221 |
. V/N 1é¢ /950 9¢91 WL0L-N 06/7SL/7L0 02990 . (220 H
‘01 - n°0} 8y°| 9/90 292 WVI0L-ML 60/C 0220 0S2280__  1230_ M
0L - 0°01 9°0 5/9n 2°S9 WL101-0 6978 L7201 0SY9210 _.-.
K $°G ~ 0°§ £°2 9/90 6°0} IVI0L=HL ¢ SRl
.:.w $*S - 0°¢ £°¢ 9/90 6°1L1L IWVL0L=-N 637220721 099210 e :
_f_; c*2= 0°2 ys°1 92/90 95°¢ IVLI0L-fL 6820720 %5221 N
M §$*2 - 0°2 96°1 o/9n 21°t MWI0L-0 647220728 %€%210 et
._.._ ... 0°2 - §°} 26°1 9790 10°9 . IVIOL-ML 63720728 SE9210 122V |
_ﬁ 0°2 - S°1 Z°¢ 2/9n s ot WI0L-N 63720721 ££%210 L2 -
L 0°Lt - §°0 s0°¢ 2/90 9¢°9 Jviol-NL 62720768 M8 %2210 L2e |l !
__.e%? 0°L - S°0 8°¢ 9790 6°0¢ IVLIOL-N A5720721 1€9210 teel
r

um_ T INVS Z-VHOIS  L1INN-avy avy-Siins’ avu-1S314 1V1-7103 31dWVS

b
s_. ‘

A:‘



9200

o
a
i
-
YN "WN  SOA L6FL1  SeA BN} YN W YN S3A ON (M) vz2) ¥ZZ1-110d-1SV-020M
_ a1 41 W01 nwiol 411 L vi0L nwvioL | | (onsen) | (orwsen) — _ o
. peIdeleq  perdeieQ
‘ON eUvpeA (opwsep) penjeces synsel pue sequny sjdures (opyrsep) penjeass inse: pus Jequnu edureg ON Rep/Oupog|  “op uopegpuepq wig

ONHOE HOYd 8374WYS

HNYQg royd SI4NYS

SINNHA YVIHV 133dSNS mOZ_tDO. daWNNYA SNIHOE/TT1aM LISV



f =8200

* 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

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



~620¢

o FERMCE

ioranon Monagement Comoranon  P.O. Box 398704 Cincinnati, Ohio 45239‘8704(5]3) 738-6200

January 29, 19¢3

U. S. Department of Eneray
Fernald Environmental Management Project
Letter No. C:0P:83-156 -

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

Dear Hr. fiore:

CONTRACT DE-AC05-020R21972, TEST DATA REPORT (PTA 90-2/3-003, REV. 1) DISPOSITION
OF REFINERY URANYL NITRATE SOLUTIONS.

'- Attached is the Test Data Report for PTA 90-2/3-003, Rev. 1, Disposition 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). All 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 ygury,
s 7

N. C. Kaufma

President
NCK:0JD:t1n
Attachments
cc: R, Campbell J. Simak, OOE/FN
. ' J. King J. Thiesing, w/o attachment
J. Long R. Warner, DOE/FN
3. D} Paine 187
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INTRODUCTION

Approximately twenty tanks in the Refinery area contain
uranyl nitrate solutions in various concentrations. The
total quantity amounts to approximately 226,000 gallons of
‘solution which contains a nominal 100 metric tons of uranium
(MTU) . The extended storage of this previously 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 purificatien,
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, etec.

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

SUIMMARY 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
sanpled. The Health and Safety plan was assessed for the .
proper recuirements.

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 docunent under the
SOP.

The following corrective actions implemented by Unusual

Occurrence Report ORO-WEMCO-FMPC-1992-0075 should be i
incorporated into the SOP and and any further training:

1) A1l personnel given Conduct of Operation training
el ; stressing verbatim compliance to procedures.
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2)

3)

4)

5)

6)

. 7)

8)

9)
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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 installedvon the manholes of the
blend tanks with a szall siiding door for level
measurement. ,

All blends will take place in blend tank F1-2S.
F1-25 has an installed vent fan, F1-26 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 voluzes.

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

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

sanpling.

This process should be used for any UNH produced during .

cleanup for safe shutdown and/or CERCLA/RCRA closure.

TEBST RESULTS

3.1 Suc=ary of Test Results

A.

D.

The UNH blend when diluted to approximately SO0 g-
U/l can be precipitated, pumped, and filtered
using existing equipzent.

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 Sumzmary 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 comzence testing. Test ‘
began to cover open work orders on the system. Test

Ny 15}2
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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 comnmenced on 7/6/92 and
continued through 7/10/92. I

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

F1-26 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 on the installed
thernoneter. The thermometer read 110°P, but a szall
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 punped from tank
F2-508 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 discussed
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
naterial 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
app'ox1mately 2100 gallons from tank Di-4. The blend
recipe was revised to allow tank D1-4 to be pumped to
below a flange that was leaking. 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 1(33

5



5200
factors contributed to this:

a) An operator was not left in the area to
continuously monitor the heatup. Industrial
THygiéne 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 operator was not instructed to turn off the
steam at any particular temperature.

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

—a~ _ longer than. expected to dress the pumping team in

PPE and reenter the area to c’ose the steam inlet
valve.

UNH was pumped from D1-4 until the level was below the
leaking flange. Approximately 2100 gallons were
transferred out of tank D1-4 into tank Fl-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

' potent:.ally 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 correctlve actions implemented prlor
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.

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

5) Lexan covers were installed on the manholes of the | .
blend tanks with a small sliding door for level
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6) A1l further blends will take place in blend tank
F1-25. F1-25 has an installed vent fan, Fl-26
does not. '

pneasurenent.

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

é) The procedure was changed %o 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?tcpic sample analysis of the first batch was .977%
¢ e

Refinery Sump hold tank F1-608 was filled with 5000
gallons of water. 4973 gallons of UNH were transferred
from ?1-26 using the level gauge on tank F1l-608. ¥When
an inspection of the level readings on Fl1-26 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 agitatoers
running for the weekend. On Monday morning, 14
Septezber, 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 preoduce 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
F1-608.

After again replacing the pH probe for tank F1-509,
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.
t 135
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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 sSafety 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 FPl1-26. 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
suzp. The AEDO declared this a loggable event(92-
09375) .

On 17 Septenmber, 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
stcp the leak. '

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

™ ]‘38




€601 was treated as UNH.

‘ A blanked flange near the bottom of tank F1-608 started

leaking about a pint every 5 minutes. The AEDO
declared this a loggable event(92-09378). The contents
of tank F1-608 were-transferred to tank F2E-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 HMonel
blank was installed with a full faced teflon gasket.
The monel will not come into contact with the UNH in
the tank. ’

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

TCN-25 was written on S 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 punps ruptured.
Vacuum 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 FEP.
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.

t was decided by WEMCO management and ccncurred with
by DOE to empty tank D1l-2. While perforzing the valve
lineups, it was discovered that approxizately 2 ft. of
piping was missing from the discharge side of the D1-2
puzp. 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 Fl-25.

On 6 November, the last precipitate froa 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
v*{ellow material. A further investigatica of the area
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showed equipment in the area of tank 203A to also be '
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 transf:r.line into_tank 203A.. Tank.203A .. _ ..

was half full of UNH s.urry 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. :

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

Comparison of Test Results with Test Requirermenats

Under Purpose/Scove 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 compcsite

blend to an isotopic level less than 1.00% uds, The

solutions will also be blended to achieve a noainal

uniform concentration of < 100 g U/fliter prior to

precipitation and filtration. The product filter cake -

will be packaged into drrms. ‘

Test Resulti

A." The contents of. tank F1-26 plus 3069 gallons -
out of tank F2-608 and 2103 gallons cut 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 drumned in 48/55
: 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 develcp 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 techniques that will be used.

10 " 198
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'Specifidearameters 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 optinmum
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 tatch was blended to obtain the
following results:

F1-26 16,114 gallons 128 g/l  .3g21% 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/l =
7,806,910.72 g-U ® ,991% U™ =
77,366.49 g-U*

F2-608) 3,000 gallons ® 3.785 1l/gal
11,355.00 1 @ 79 g-U/1 =
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 e 138 g-U/l = _
1,044,660.00 g-U * ,955% U™ =
9,976.5 g-U=s

Total U = 9,748,615.72 g
Total UZ = 96,313.44 g
$ 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 g}rst batch was successfully blended to <
1% U<, '

D. The final dilution in the refinery sump hold
tank to approximately 50 g-U/1l was

11 199
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‘Hydrated Lime Slurry Ca(OH), was used
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satisfactory. The thickness of the slurry
was acceptable at this concentration and no
problens were encountered with puzping to
Plant 8.

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 €09, 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 ccntrol was
easily maintained at 5.5 with the UNH inlet
valve. : .

The initial, too dry cuts on the Zimco 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 2SA. Seal water was provided by
process water. This was an unnecessary 3000
callons a day of process water that was being
sent to the high nitrate tank. Maintenance
installed a new pump anc cepiped 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 for 8 lots ‘

m
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of 60 drums. The first two lots were
analyzed for isotopic concentration and TCLP
netals. The rest of the lots wvere analyzed
only for TCLP metals. A summary of the
results is attached as Table #2.

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

Under Purpose/Scove 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. EBefore each
solution is transferred from its storage tank to the
blending tank, it will be heated to approcximately 125°F.
and nixed to dissolve all settled material. The
heating will be performed by steam jackets or stean 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 Result:

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

107.1 g-u/1
.977% U™

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 nitric
acid and flushed when the tank is enpty.

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 F1l-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 nade
in accordance with the designated piping rcutes and the

TR 201
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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 uranzum-contalnzng 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 rec:.pes. Transfers are predetermined by the TC ‘

Test Result:

A. The first blend batch was done in tank F1-26. 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 boztom of Di1-
2 that needed nitric acid to dissolve.

Under Purvose/Scove in the PTA, Section 1.5
Each blend batch will be transferred through the ’

de51gnated pipe route to receiving tank F2E-501 or F1l-
608 in the refinery sump. All health and safety
requlrements in SOP 2-C-601 will be followed during
processing in addition to the Task Specific Eealth and
Safety Plan requirements. The preclpmtatlcn will be
brought about by the addition of magnesium hydroxide
slurry purchased in bulk tanker truck quantities. 1If
required, Hydrated Lime Slurry Ca(OH),wull 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
(MgCH) slurry will be periodically transferred to the
MgOH makeup tank (F1-617). The preczpltate 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. A

Test Result:

A. Hydrated Lime Slurry Ca(OH), was used initially in
tank 610, but after the initial addition it was
dlscovered that the lag time of the slurry going
through 610 was sufficient to allow the pH to ' '
increase to approximately 7.S. _ ‘

" 202
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B. It was not necesséry to dilute the Mg(OH),; slurry
' prior to use. :

c. The final dilution in the refinery sump hold tank
to approximately 50 g-U/l was satisfactory. The

cee——— 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 ¥est 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. Systers 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
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Under Recuirements/Acceptance Criterja in the PTA

Section 2.1 . ‘

All UNH batches have been blended to <1.00% U® as
verified by analysis.

Test Result:

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

107.1 g-U/1
.977% UB

Undér Requirements/Acceptance Criteria in the PTA, Section
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 emptied and flushed with water.
4.0 Ssummary of Procedure Changes ‘
TCN - 001, Impact Level 2 | . .
Added DOE requested hold point after first batch.
TCN - 002, Inpact Level 4
Changed initial vaive lineup to conform to prints.
TCN - 003, Impact Level 4
Deleted an inaccessible valve from checklist.
TCN - 004, Impact Level 4 |
Added sunp water valves to checklists.
TCN - 005, Impact Level 4
Added sump water valves to checklists.
TCN - 006, Impact Level 4 |
Deleted stuck open, but isolated valve from checklist.
TCN - 007,‘Impact Level 4 .

Deleted valve from checklist. Valve removed and f:lank ' ‘
flange installed.

16
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TCN - 008, Impact Level 4.

Added sump water valves fo cheg¥}§§ts. ) e
Téﬁ - 009, impéét Level 4

added sump water valves to checklists.
TCN - 010, Impact Level 4

Added sump water valves to checklists.

TCN - 011, Impact Level 4

Reduced tank heating limits and deleted heating tank D1-
10.

TCN - 012, Impact Level 4°

Deleted tank heating for blend tanks.

TCN - 013, Impact Level 4
2Added minimum requirements for pre-shift briefings.
TCN - 014, Impact Level 3

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

TCN - 015, Impact Level 3
Added operation of tank Fl1-25 vent fan to checklists.
TCN - 016, Impact Level 3

Added requirement for blending to be done only in tank Fl-
25.

TCN - 017, Impact Level 2

Broadened temperature range for Mq(OH),‘addition;
TCN - 018, Impact Level 2

Broadened pH range for Mg(OH), addition.
TCN - 019, Impact Level 3

Deleted source tank heating.

| ‘ 2095
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TCN - 020, Impact Level 2
Broadened volﬁme transfer allowvance.

TCN - 021, Impact Level 4
Corrected typo on checklist.
TCN - 022, Izpact Level 4

Deleted sump water valves on checklist.

TCN - 023, Impact Level 4

Deleted agitation of tanks P2E-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 throuch #20 - Track open work orders to specific
- checklists.

TE #21 - Track open sump water valves to checklists 36 & 37.

summary of Radiolegical survey Data

Both Plant 2/3 and Plant 8 are "Contamination Areas" requiring
full anti-contamination clothing 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 points. See Attachment #1 for more

‘details.

Sunmary of Industrial Eygienme 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. :

~
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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 eguipment 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 S0OP’s: :

Plant 2/3

1. The source tanks should not be heated. During 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 digestion 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/1l
prior to precipitation.

S. The Plant 2/3 procedure should be changed to require
lining up the transfer line to a digestor when air blowing
the lines

6. Enptied 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.

207
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ANALYSIS SUMMARY - TCLP
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- Ba

Cd

Cr

U-235

mgL

mga/L

mag/l

Wt % U

100

1

S

1

SELUC R AATRT, v
Fea .:.".'..ﬂ*—;_“ oo

o

V"'i;: "‘. e

Tre iy,
-“":R: “‘;

~v_ G'-f
“‘-m-.,‘.z‘l.

0.363

<0.005

0.017

0.987

<0.2

<0.005

<0.01

0.886

0.4587

<0.005

<0.01

0.3596

<0.005

<0.01

<Q0.2

<Q0.008

<0.01

0.3423

<0.005

<0.01

0.3291

<0.005

<0.01

Blanks indicate sample results not back yet.

TABLE #2
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ANALYSIS SUMMARY -MC&A -
ANALYSIS WEIGHT
URANIUM| MOISTURE | TOTAL U U
% % Ibs Ibs Kg
9.78 . €0.5 24466 | 2392.77 | 1086.32
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 | 1234.63
11.1 42.5 24579 | 2728.27 | 1238.63
23971
23289
TOTAL = 200859 [15383.69 |16984.193

* = Sample results not back yet.

TABLE #3
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ANALYSIS | Th-230[Np-23 ]

e =S — pCl/mL | pCl/m
AralS 1D # L L ez e LY R
92c317-024] 17 7% 6.000210
920818-011} %, o
820821-134 { 0.000110
$20522-071 =] 0.000050
920522-157 = 0.000010 .
§20825-017 3§ 0.000005 | 10.9] 0.01
921001-004 0.000030 8.4 | 0.07 | 11048 500 [ <10| <0.093 | <0.058
921005-831 0.000009 781 0.04| 2557 | 7903 | <10} <0.019| 0.035
821032-015 0.000110 7.8 | 0.08 | ¢338 | 249.2 | <10|<0.0088
$21040-004 0.000020 7.8 0.10 | 10491 | 228.8 | <10|<0.0086| <0.48
921672117} 0.000280 82| 003 | 1177 | 3083 | 23.2<0.0088| 0.031
9210¢4-C04 | 0.000090 80| 009 | 4537 3136| <10} <0.019| 0.048
€21047-011 k 0.000070 8.4 | <0.01| 1405 | 42.1 35| 0.018 | <0.05%
921020.C33 10413 | 1502 | 14.6 |<0.0099
921023-1€5 0.000060 7.8 | 007 | 6288 | 368.5 30 | <0.0086
§21025-153 | 0.000030 8.0| 004| so18| 285.7) <10}’

’qzwzs-oeeﬁ | 0.000100 8.1 ] 0.09 |1098s2| 3015} 163
121030-001 |: 0.000040 7.8 | 0.14 {10724 | 5345 23
921030-048 |: 0.000180 | 8.1 | <0.01] 3379 | 291.7 ] <10
8211C3.050 |2 0.600017 8.0 | <0.01| 1307 | <200 | <10
921104-053 k 0.000080 79| 005 9411 ] 3372 | 123
821105-001 |s 0.000070 8.0| 003 | 8955 ) 454.7 | <10
821102.017 ¥ 0.000006 7.8 | <0.01 736 | 35.8) 255
821116-001 0.000250 8.1 0.04| 6457 | <200 | 67.5
821111-029 fx 0.000200 8.6 | 0.02| 1581 | <200 115.6
821111-030 1 0.020790 8.4| 0.02 |
921112-007 {2 0.000550 l
921112-011 0.000140 8.0] 0.10} 7732 | <200 | 179.5
921115-036 | 0.000100 86| 0.02]| 1027 | <200 | 953
921118-003 i 0.000090 8.0 0.16 | 9136 | 410.3 | 139.3
921115.085{: 0.000100 8.5 | 0.07 500 | <200 | 8s.8
921120-075 }.:% | 0.030100 8.2 | 0.04| 228| <200| <10
TABLE #4

-8200

ANALYSIS SUMMARY - Tank 2SA(Filtrate)

® =Oulofsgeconl
** = Resample of €2111.029

te e

arez &Y

i

g

'.-n‘

= Resample of €2111-030( U still out of spec - Refillered waler)
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.
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Subject:

To

ATTACKMENT 1 |

5200

K. R. Tschienn YEHCO: IRSET(RALT):92-315 - .
11-30-92 ‘

SUXXARY OF UKH PADIOLOGICAL SURYEY DATA .

* D. J. Dravland

Routinely collected air sample, surface contamination, and dose-rate
radiological survey data has been compiled and summarized to provide
information on radiological conditions in the URKH process areas.

Here {s the breikdown of the processing areas:

[

IT

Refinery Area:

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/gacma (21,000 mix.). The entire
Refinery area (involved with UKH process) is posted as 1 :
‘Contamination Area“, requiring full ant{-contamination .

clothing for entry. . ‘ ‘

Airborne radioactivitylleve’ls' have been routinely less than
2% of the DAC for uranium.

. Dose-rates have been measured to be less thin 2.0 mrem/hp

for both whole-body skin and whole-body penetrating
radiations. :

There have been no positive urineanalysis results due to UKH
operations in both the Refinery area and Plant 8.

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

A PCY (whole-bedy Personnel Contamination Honitor) has been
installed at the Refinery Area UNH control point.

8:

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, o ‘
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.- Hom:
Date:

Subject:

To

. 3 —
| o C. A. Glassmeyer (6554) | WEMCOZSS(F&W)Z§Z'§2OO

" November 17,1992

SOILED AIR SAMPLER FILTER ON NOVEMBER 14,1992

. R. L. Gardner

A critique was held on Tuesday, November 17, 1952, to discuss eveat number ORO-
WMCO-EMPC-1992-0127, a soiled air sampler filter which was discovered at
approximately 1100 hours on Saturday, Novesber 14, 1992, Those in attendance were:

Dan Eillingsley 14958 Site Services Chemical Operator
Bob Bischoflf 7425 Site Services Area Supervisor

Billy Bowling 107 Site Services Superviser

Jim Canaday 7615 . Radiological Safcty Techaician
Terry Collins 1095 Site Services Chemical Operator
Matt Ederle 6929 Radiological Safety Technician
Heary Fuller 7008 Radiological Safety Techaician
Cathy Glassmeyer 644 Site Services Seajor Staff Engineer
Kevin Tschacnn 341 Radiological Safety Eagincer

When processing of UNH began in Planot 8, as 2ir sampler for urazivm was placed on
the second floor directly above tank 203A. The filter on this sampler is removed every
day 3 counted to determine if the airborne levels in Plant 8 exczzd the respiratory
protection requirement level, 25 percent of the derived air conceatration (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
supervisor ia Plant 8. The yellow color on the filter was the same color 15 the
neutralized UNH slurry io tank 203A aod a light coating of the sarme yellow dust was
secn on proczes equipment ia the area.

On Friday, November 13, water contzining low levels of uraniua had been pumped
from Refinery Sump tank 608 to tack 203, ¥Whea task 203 was (ull, the traasfer line
was flushed with water and blowan dry with air iato task 203A. Tazk 203A was only
half full 2t the time the line was blowa dry with air,

All doors and windows in Plant 8 had beea closed by Thursday, Noveaber 12, 32d the
heaters had been turned oo since the temperature had dropped carlier in the week,

The source of the yellow material oa the filter is most likely UNH that had dried og the
walls of taok 203A aod was blown {rom the taak during the time the transfer lise was
blown dry. %hea the top of the tank was exacined on November 14, yellow dust was
seen on the top of the tank. Ten open {langes on the top of the tazk were also coated
with yellow dust. Air currents caused by the first 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 Bzlow S percextof the DAC, Thesc resulisconfirmthat pertonnel

54 Y e
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General Area (GA) airborne radfoactivity levels have been
routinely less than 5% of the DAC for uriniun. Personil Air
Sampling data for samples collected at the Eizco druming ‘
stations have routinely indfcated less than 25% of the DAC
for uranfum. As a result of the collected iir sample data,
respiratory protection requirements at the ventilated fisco
Druming 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).

An Off-Normal Occurence Report (ORO-WHMCO0-1992-0127) was
filed upon indication of the release of neutrilized UNKH
slurry from 2 process holding tank. Refer to attached pemo
(WEMCO:SS: (FiX)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. o

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

B. Ledbetter

r ;%qué
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i Plint § were not exposcd to airborne uranium levels requiring use of 2 respirator,

Attached isan Eveat and Causal Factors Chart that details the eveatia flow chart form
and 2 discussion of the root causes and recommendations 10 climinate cach root cause.

" The two actions have been initisted to cnsure that air levels above tank 203A remaia

23 low 2 possible bascd on the resommendations from theroot-cause analysis ares -

1. Slapks will be installed oa the open fl:ﬂgc: on tank 2034,
2 whea the transfer line is blown dry, the line will be open to the digester

1anks which contain very low levels of uranium. This will miaimizs
2irborne uranjum caused by blowing the transfer line dry.

‘\_‘I-T;‘.; .
Citherine A, Glassmeyer
Sznior Staff Eagincer

¢ Bob Bischoff
Billy Sowling
Jim Canaday
Matt Eberle
Henry Fuller
Tim Huey
Brend: Perkins
Kevin Tschaenn

215
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Event m:a

C. sal Factors Chart

ORO-WMCO-FMPC-1992-0127

Tank 203A

agitator
operatinp

Tank 203A

sbout half full
3000 gallons

A

Temperature
outslde
dropped

11/13/92 1113/92 11/13/92 11/14/92
1000 1235 1245 1048
. : Transfor line Rad Tech
I-ﬁ? U water .—.QU:“—OH line bl A
own clean romoved filter
pumped from Iv" flushed with llv- with air for lvv " {rom air
600 w0 203 water’ about 6 min. sampler above
| into 1ank 20JA 2 tank 203A
T i X
2nd floor ‘First floor Ten open Alr Hﬂau—ﬂﬂ
roll-up door heaters flanges exist filter covered
closed on top of i
turned on tank 203A in.-w .ﬂw"_un“i

RADIONUCLIDE MATERIAL DETECTED ON TOP OF TANK 203A

11/14/92
1100

Yellow dust
obsarved on

surfacas of
1ank 203A

Legend .

Q Causal Facior

O

Loss Event

\..
“Event

Wi

R

Condition




ROOT CAUSE SUMMARY TABLE -

Causal Faclor #!

Paths Through
Root Causc Tree

Recommendatlons

~8200

Since tank 203A was only half full,
air was blown Into the void space
above the liquid UNII.

a r

The [ill line for tank 20JA extends
severnl fcet 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 (ull, the air
cnlcrcd above the liquld level and
blew UNH that had dried on the walls
of the tank into the alr. .

Operations Difflculty
Production Organization
Proccdurcs
Wrong/lncomplete.
Incomplete/Situation Not

Covered

Revise procedure for transferring from
Refinery Sump to Plant 8 to statc that the
translcr line should be blown out to the

digesters, (F&W)

)
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ROOT CAUSE SUMMARY TADLE

E Causal Factor #2

Paths Through
Root Causc Tree

Recommendations

“Ten open flanges cxisted on top of tank
203 A that allowed dust to cscape [rom
the tank when the transfer linc was
c_oTS out,

Tank 203A has been used for numerous
Jiffcrent processcs during the
opcrational history of Plant 8. When
proccss lincs that were no longer In
scrvice were disconnectcd from tank
203A, the connecting flanges were not
blanked,.

o & 0 00

Opecrations Difficulty - =~
Production Organization
Management Systems

‘Configuration Control

Control of Design/Ficld Changes
LTA. . :

Install blanks on all flanges when
disconnccted from process lincs,
(Maintcnance and F&W)

Install blanks on open. flanges on tank
203A before additional UNHH is
teansferred to the tank,
(Maintenance and F&W)

218

o




Y Yo 21 W W R S

i =8200

e ’ LTRSS <
LS S . . , - ®y g - o\.'—-;‘ S
‘ Rasioronion Manogement Copoiaion

{TEROFFICE-._MEMORANDUM___ . . _ ...

Te: Bruce Ledbetter : Date: December 10, 1822

Location: Fernald Refsrencs: DE-AC05-920R21972

From: Walt Mengel W4 feaMco ¢ M:ESH:92-010

Location: Fernald Clent: DOE

Erension: 6231 ’ Subject: Summary of Chemical Air
Sampling During UNH Project
PTA

ce: D. A. Fleming

his letter summarizes Industrial Hygiene’s chemical air samples collected during the UNH PTA

T
‘ mpaign.

desults:

Results are summarized in four tables according to how the measurements were madé. Table 1
is a summary of all samples collected by traditional industrial hygiene sampling methods: TEA
active sorbent tubes for NO and NO2, sifica gel active sorbent tubes for nitric acid, and Palmes
passive diffusion sorbent tubes for NO2. Filters were used for collection of solublefinsoluble

uranium samples.

Tabls 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 180 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. Thess .
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.
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Rerioronon Monogerment Corporaion

NTEROFFICE MEMORANDUM . __

Bruce Ledbetter
December 10, 1282
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 ccncentrations, no
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. Three 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 wers 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. Oraeger
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 180 NO2
personal monitors wers received, they were used with alarm points at 14.5 ppm to warn airfins
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.
Oraeger 190 monitors were also used for area and stack monitoring at the Refinery Sump. One
problem with the Draeger 190 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 130 monitor had 2 problem with an erratic basefine.

Co | o 220
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Bruée Ledbetter

December 10, 1292

Page 3

Restorencn Manogormerm Corporguon

MEMORANDUM ~

A iAuT. vl | ¢

-8200

" 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,
wherezs 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 ths-
Metrcsonics. For example, it was impossible to print graphs with the Draeger software unless.
an Epson printer were present. .

Finally, the Draeger 120 sensors were worn on the belt instead of the breathing zone as was the
Metrosonics. The difference between the two was apparent when on 9/4/92 an operator took
long outage leaning over the manhole atop tank 608 in the Refinery sump wearing two Palmes
)@ passive NO2 monitors on the lapel and a Draeger 190 on his belt. The Palmes tubes
.easured 3.1 ppm over a half hour sample in which the Draeger 180 only averaged 0.0 ppm and

a 0.1 ppm STEL.

Ten Metresonics pm-7700 monitor/dataloggers were put into service on 10/21/82. These wers
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. Peopls not using any
respirators or only an air-puriflying respirators were given a Metresonics which would alarm:
whenever the instantaneous level of NO2 exceeded 1.0 parts per million (ppm) or the levei
averaged over 15 minutes (STEL) exceeded A” ﬁﬁm. 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 Metresonics monitors, becausa
susceptibility to radio frequency interferenca (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 producs 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

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

‘nnecting the monitor/alarm speaker pod to the base unit might reduce the interference. The

a ceiling averaging interval, which would lessen the value of a few 1/_;4 second readings during .
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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 9728/92. As expected since there is only MgU,0, present and no nitric acid, all readings
were zero. However, thers were somewhat elevated radicactivity levels measured by the
Radiological Safety continuous air monitor at the Oliver Filters attributed to aerosols formed when ‘ .

the blowing out the transfer fine.

The initial problems experienced with NO, emissions from the blend tanks in the Refinery
Digestion area were controlled when the 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.
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MATERIAL EYALUATION FORM 1
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: : SECTION 1. KATLRIAL CINCRATOR
“ic: L PUANT ANDYOR BULDING NO2 - J& PROCESS AREAS
L 069 Plant 8 Plant 8 Sum i - 2
S f. MLF NO DATEL:  WULM REY.OAIE Jf. MATERIALU PHYSICAL STATEL O O
, A 7/37474 J e /2 | Ouevs Qe
<1 wEiCnl OF FULL CONTAINERT t. o’o(sogell’ﬂu CowsisT Bwasoa O oy Soﬁ(
Of wu Wige)___ - --
Owwiwonm Oswcome. | Onesusstavctr. — Regs—-Owo- - S0
19. CCMULON 1L CHEUCAL .
NAMES. cimrn (Fi{ltar) Cake hAMES. Yagpesiym Diurinate
<2 *
OTRER, 13, SIMILAR
Dmiion & wusos UATERUL NAME  Qurm Cake .
: . 10 SIMILAR MATERIAL
Q& 0 U (0T COOE(SE: .
3 SUSP&CT'E o ’ D Endrine D Ueihpiene Chlorice D T8P/Xetossne )
: Ot ' O Hepuaentor O HetorsEnpine 03 D Telrachloroethylene
O mCiarol O reracrioobensens O Nitrotentene O 11,0 Trichtorethang
O oCresot O Hezacnioreething ] Omer Organica D 24517 (Sives) ..
0 »Ceeset O Hesrentoro1 3 bviadiers [ Paint Stiipper 0 2.¢.5-TricNorophenot ‘
Qw0 QO Ky 01 ‘ O Priat thrnetAkine st Spung 0 2.¢.6-Tricntorophenct
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ATTACHMENT D
TO THE |
CLOSURE PLAN INFORMATION AND DATA
o ~ FOR THE |
NAR SYSTEM COMPONENTS

Revision 0
June 1993

CRU 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

- 1.1___FEMP Site History

CRU3 S&H PLAN GUIDELINE
CRU3 Description and History
1.2 Characterization
1.3 Define Scope or Goal of the Work
1.3.1 Short Term
1.3.2 Long Term
1.4 Goal of this Project
Work Area (for this project) and_Management
2.1 Define Work Area within FEMP
2.2 Define Management Chain of Command
2.2.1 Program Manager
2.2.2 Project Manager
2.2.3 S&H Officer
General Safety Requirements
3.1 Permits and Postings
3.2 Safety Equipment List
3.3 Heat Stress
3.4 Cold Stress
3.5 Material Safety Data Sheets (MSDS) Location§
3.6 ITlumination
3.7 Sanitation at Temporary Worksites
3.8 Standard Operating Procedure and Othef Requirements
Site Control
4.1 FEMP Requirements

4.2 Work Site Requirements for Entry -

4.3 How Work Site will be defined (Safety Fence - CHAWLWK Fence)

4.4 Exclusion Zones
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5.0 * Training and Education

5.1

5.2

6.0
7.0

8.0

9.0

10.0

5.3
5.4
5.5
5.6

Required Training for Entry to Site

Required Training to Perform Work in the Defined Work Zones
Opefation Training of Constructis : Type Equipment

Required Safety Meetings

Safety Meetings and Daily Work Plans

Records of Training

Medical Monitoring and Surveillance

6.1
6.2

Required Medical Monitoring

Required Medical Records

Personal Protection Equipment Requirements/Engineering Controls

Required Monitoring and Action Limits

8.1

8.2

Air Monitoring

8.1.1 Ambient Air Monitoring
8.1.2 Employee Breathing Zone
8.1.3 Perimeter Air Monitoring

Rad Monitoring

Handling Drums & Containers

- 9.1 Inspection
9.2 Storage
9.3 Transportation
9.4 Monitoring
Decontaminatfon

10.1 Site Decontamination Requirement

NS
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11.0 Hazard (Risk) Assessment and Accident Prevention

. 11.1 Industrial Hygiene Issues (Identify the Physical Chemical and
Health Hazards) o R —
e 11.1:1 Explosive” Chem1ca] Contamtnants
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
Hea1th Hazards) ' b

11.4 Fire Protection Issues (Ident1fy the Phys1ca1 Chem1ca] and Health
Hazards)

11.5 Nuclear Safety Issues (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 Action 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 Accouptabi]ity

12.3 Available Emergency Equipment
12.3.1 Site Equipment

12.3.2 Plant Equipment
12.3.3 Off-Site tquipment
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12.4 Emergency Response

12.4.1
12.4.2
2.4.3

oo 12,43
12.4.4

12.4.5

12.4.6
12.4.7.

Medical Emergencies
Fire Emergencies
Explosion Emergency
Chemical Emergency
12.4.4.1 Splashes
12.4.4.2 Employee Contamination

Radiological Emergéncies

12.4.5.1 Releases

12.4.5.2 Employee Contamination
Weather Limitations/Adverse Condition

Accident Investigation

13.0 Changes/Amendments to Safety and Health Plan

CRU S&H PLAN GUIDELINE
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