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1.0 INTRODUCTION

This report is prepared and submitted pursuant to CDRL Sequence Item
A003 of Contract DAAG-49-75-C-0135. This report presents the results of
an analysis conducted to establish the maintenance resources necessary to
support the Chemical Agent/Munitions Disposal System (CAMDS) Tocated at
the Tooele Army Depot (TEAD), Tooele, Utah. The CAMDS is being developed
to dispose of lethal chemical agents and munitions in a manner which pro-
vides total confinement of all hazardous materials with impeccable safety
to operating personnel and civilian population while meeting stringent en-
vironmental control standards. The system is being developed by, and will
be operated by the U.S. Army.

This maintenance resource analysis (MRA) was conducted to determine
the CAMDS maintenance cadre, equipment, shop facilities, materials and spare
parts necessary to support the CAMDS operations. The analysis draws heavily
from the results of the CAMDS Task 2 Maintainability and Reliability
Assessment, Reference 1., conducted under this same contract.

The analysis results are summarized in Section 2 which also includes
the study recommendations. The study scope, groundrules and constraints
which governed the effort are delineated in Section 3. Sections 4 and 5 pre-
sent the summary MRA's at the building block and munition demil line levels
respectively. Section 6 addresses the maintenance approach adopted and the
necessary maintenance resources. Section 7 lists references cited in this
report,
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2.0 SUMMARY

Maintenance will play a major and vital role in CAMDS operations. The
low mean time between failures (MTBF) and high mean time to repair (MTTR)
predicted by the CAMDS Maintainability and Reliability Assessment, Reference 1,
and the Rocky Mountain Arsenal M34 experience dictate such.

A comprehensive maintenance resource assessment is therefore important
if CAMDS operating goals are to be met. The current maintenance assessment,
the results of which are reported herein, is fundamentally based on the
3 October 1975 CAMDS baseline cited in Section 3.0. This baseline, because
of the incomplete design status of most of the equipment at that time, is full
of gaps. The results of these assessments, therefore, represent a "best effort"
reflecting the information contained in the aforementioned baseline. Since
changes to the CAMDS equipment designs are occurring, the findings and recommen-
dations presented herein, particularly relative to spares provisioning, should
be reevaluated when design changes are completed.

2.1 MAINTENANCE RESOURCE ASSESSMENT FINDINGS

The following lists the more significant findings of this maintenance
resource assessment.

1. Three general but distinct maintenance approaches were evaluated
for application to the CAMDS. Briefly these were:

® Breakdown maintenance approach wherein the equipment is
allowed to operate until failure before it is replaced or
repaired.

e Preventive maintenance approach wherein the equipment is period-
ically shutdown for testing, overhaul and component replacement
or repair to prevent breakdowns.

e Engineered maintenance approach which utilizes predictive
testing and actual operating experience to forecast equipment
overhaul, replacement or repair to prevent breakdowns.

Of these approaches evaluated, the breakdown maintenance approach is best

suited to the needs and character of CAMDS (See Section 6.0 for further discussién).

2-1
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To support the breakdown maintenance approach, maintenance resources,
particularly personnel, provisions (repair parts) and facilities,
must be postured to cope rapidly with breakdowns to minimize equipment

down time. K

Three basic 1ine maintenance skill types were identified.

e Electro-Mechanical technicians with a basic foundation in
electro-mechanical systems and special training in process
monitors, controls and instruments to support the heavily
process oriented ADS, DFS, and MPF.

e Electro-Mechanical mechanics with a good foundation of electro-
mechanical mechanisms and machines to maintain the munition
demilitarization machines and their supporting subsystems.

e Electronic technicians specially trained to maintain the SCS,
COM, and CTV.

Thorough personnel familiarization with equipment and repair procedures
is necessary to minimize equipment downtimes; dedication of personnel
to discrete maintenance roles is warranted to assure proficiency.

To promote safety and maintenance efficiency, a training program is
warranted for indoctrination of safety rules and procedures, and for
the development of skilled, competent CAMDS equipment maintenance
personnel.

Certain elements of the CAMDS equipment, not directly associated with
the dismantling of munitions or the distruction of agent, can be, and
should be maintained with depot support. These include the UTL boilers

and air compressors, the UTL and ELE diesel generators and switch gear,
and all material handling equipment not part of any CAMDS building block. 1

No significant special tool requirements were identified. However,
because special tool requirements best manifest themselves only after
operating experience is assimilated, it is anticipated that operating
experience witl dictate the acquisition of additional special tools
beyond those already defined (see Section 6.4).
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1.

There is a noted lack of parts standardization. For example,

86 different hydraulic cylinders supplied by 14 different manufacturers
were noted. This lack of standardization results in a large burden

on the CAMDS spares provisioning and ties up significant maintenance
resources.

Identical items are currently identified by different inventory
control numbers; without a fully comprehensive cross referencing
system, sparing of duplicate items under different inventory control
numbers could result.

To minimize down times, in situ repair of faulty components should be
avoided. To the extent practical, repairs should be effected via com-
ponent removal and replacement actions. This requires a well pro-
visioned spare parts inventory.

Routine preventive maintenance actions as projected by this assessment
for all munition lines are readily effected by a 6 man crew working
one weekend shift.

2.2 RECOMMENDATIONS

The aforementioned findings serve as the basis for the following
recommendations.

Ts

To ensure the timely availability of a qualified and trained
maintenance staff, acquisition and training of personnel should
be initiated immediately.

A11 maintenance procedures should be proofed (validated) to the

extent possible prior to operations with "live" (explosive and agent)
munitions. Particular emphasis should be placed on the removal and
replacements of critical items such as cutting tools and punches;
process sensors, monitors, controls; process pumps; hydraulic actuators,
control valves and power units.

Maintenance Staff Personnel (see Section 6.2 for discussions).

An administrative staff consisting of a Director of Maintenance
assisted by 2 technical assistants, 2 or 3 provisions specialists,
and clerical and secretarial help is recommended.

2-3
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(Cont'd.)

A line maintenance crew consisting of a shift supervisor, 6

qualified maintenance men (consisting of electro-mechanical mechanics
and technicians, and electronics technicians), and two helpers is
recommended for each operational shift. For a 2 shift per day
schedule, a minimum of 18 line maintenance staff members are required;
for a 3 shift per day schedule, a minimum of 27 is required.

Preventive Maintenance

Initially, paid overtime of the maintainance staff is recommended

for routine preventive maintenance actions during weekend shutdowns.
Preventive maintenance actions projected necessary by this assessment
do not warrant a separate preventive maintenance staff. If however,
operating experience indicates that deferred corrective maintenance
represents a major portion of the weekend work requirements, an
additional work shift is recommended to work both days over the weekend
and three days during the week days. This shift, in addition to satis-
fying weekend work requirements and assisting with the normal week day
maintenance activities, could serve as a manpower pool to mitigate
personnel absentism and turnover problems, as well as serving as a
buffer against major breakdowns of the equipment.

To promote proficiency, it is recommended that personnel be identified
with, and dedicated to certain building blocks or subsystems. The ADS,
MPF and DFS in particular merit a group of maintenance men, who through
repeated exposure to maintenance episodes of these building blocks,
become thoroughly familiar with the equipment and repair procedures.

Depot maintenance support should be utilized to perform corrective
maintenance on the UTL boilers and air compressors, the UTL and ELE
diesel generators and switch gear, and all material handling equipment
not part of the CAMDS building blocks. In addition, depot support
should be employed for preventive maintenance of the material handling
equipment not part of the CAMDS building blocks.
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7. As part of equipment acceptance testing and validation of maintenance
procedure, it is recommended that efforts be made to identify areas
where special tools or equipment can be utilized to facilitate main-
tainance. Particular emphasis should be placed on repetitive maintenance
actions, and actions where equipment access is limited. Special tools
recommendations as determined by this assessment are listed in Table 6-3.

8. To minimize sparing of identical items under different inventory
control numbers, a cross referencing system, noting identical items
and their respective inventory control numbers, should be generated.

9. Maintenance facilities, as gauged by floor space requirements as noted
below are recommended for CAMDS. A1l facilities should either be
on the CAMDS site or adjacent to it. (See Section 6.3 for specifics).

500 square feet for office space

13,000 square feet for spare parts and provisions storage (binned
and palletized)

500 square feet for a mechanical repair shop

300 square feet for a electrical repair shop

1000 square feet for a decontamination area

1000 square feet for storage of contaminated items and
machines/fixtures not currently in use.

10. Recommended spare parts are listed in Table 6-5.

- It is to be noted that this list reflects the 3 October 1975 baseline
and that the ADS, DFS, and MPF spare parts are not included. This spare
list should be updated to incorporate design changes made to the
3 October 1975 baseline and to include the ADS, DFS, and MPF spares.

2-5
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3.0 ASSESSMENT SCOPE, GROUNDRULES AND CONSTRAINTS

3.1 SCOPE

To facilitate technical and financial management, the CAMDS has been
subdivided into 37 building blocks. Many of these building blocks do not
require maintenance support and are therefore exempt from the intent and
purview of this assessment. These exempt building blocks are:

MOD - B/B 28 Scale Model

TDP - B/B 34 Technical Data Package

TNG - B/B 36 Training

RAM - B/B 37 Repair and Maintenance

SMP - B/B 38 System Management and Planning
OCS - B/B 39 Operating Engineering Support

SIT - B/B 40 Initial Test and Site Development
SYS - B/B 41 System Integration

Additionally, by mutual agreement between the Army and TRW, three
building blocks, viz:, CML (32) - Chemical Lab, PER (29) - Perimeter De-
tectors, and DET (33) - Detectors, were not included in the assessment. It
was felt that the maintenance resources of these highly unique and special-
ized systems are best established by TEAD, EA and CAMDS personnel who possess
the required special knowledge and experience.

Two building blocks, CON(10) -Control Module and PDF(20)-Projectile
Disassembly Facility, were identified by the 3 October 1975 CAMDS baseline as
a set of trailers used to house the SCS(35)-Site Control Systems, and a
building sheltering the PPD(18)-Projectile Pull and Drain Machine, the CDS(19)
Central Decon System, and the BIF(21)-Bulk Item Facility. Additionally,
details available on the PSC(12)-Personnel Support Complex, were not definitive
enough to ascertain maintenance requirements. However, since these building
blocks (CON, PDF and PSC) fundamentally do not require maintenance support as
would be provided by the CAMDS maintenance staff (only janitorial and building
upkeeping support is envisioned) these building blocks were also not included
within the scope of this assessment.
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The assessment therefore covered the remaining 23 building blocks which
were analyzed to isolate and identify maintenance support requirements. The
primary goal of this assessment was the determination of the maintenance
resources necessary to support the CAMDS operations in the form of main-
tenance cadre, equipment, shop facilities, materials, supplies and spare
parts.

3.2 GROUNDRULES AND CONSTRAINTS
The following groundrules and constraints governed the conduct of this
evaluation:

® The fundamental design baseline of the CAMDS system evaluated is
that determined by the set of drawings and related data available
at TRW on 3 October 1975, hereinafter referred to as the "3 October
1975" baseline. This baseline is identified in reference 1.

o Where the 3 October 1975 baseline is not adequate for a compre-
hensive maintenance resource assessment, best estimates are to be
made based on data available,

® Depot maintenance support is to be utilized where possible and
advantageous to CAMDS. For further discussion, see Section 6.0

o Whereas maintenance equipment are to be identified, special emphasis
is placed on isolating and defining special or unique tools, equip-
ments and facilities. It is assumed that the standard complement of
common tools, such as would be available in any well equipped
maintenance shop, would be available.

e Tools necessary to perform normal preventive and corrective
maintenance are cached in each toxic area to preclude the need for
decon and special handling of contaminated tools. A1l tools cached
are to be uniquely identified to their respective toxic area to
facilitate accountability. Tools and equipment as required to sup-
port major maintenance actions will be provided from a central
source which will require strict accountability.

e Equipment operators are allowed to perform minor maintenance. Opera-

tors at their operating stations will be utilized to facilitiate
fault isolation.
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Union work rules are not anticipated to be a problem; strict job
description adherence will not be enforced such that performance
of maintenance normally beyond one's purview can routinely be ac-
complished to expedite maintenance.

Major fault isolation is to be performed by maintenance personnel
with coordinated assistance:from equipment operators.

A buddy system is enforced throughout the CAMDS site; no one is
allowed on site without a partner.

Two suited (Level A) men must work in toxic areas at all times and
another man partially suited (half masted) must be on standby.

Per entry, only two hours in Level A suit is permitted. Suit re-entry
is permitted following an equal (two hour) time out of suits.

Items requiring specialized support (e.g. CTV Camera) can be optional-
ly accomplished with outside (contract support) personnel.

The CAMDS design is adequate. Maintenance resources to support repair
and equipment modifications, as well as resources required to support
system proofing and debugging will not be considered.

Reliability and availability analysis indicate that the CAMDS equip-
ment availability will be poor. As such, a full complement of main-
tenance cadre should be on site during all operational shifts.

Only random single failures are to be considered. Multiple failures
are not considered in this effort.

Only one munition type is to be processed at any time; multiple muni-
tion line operation will not be effected.
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4.0 BUILDING BLOCK ASSESSMENTS

Actions performed on the CAMDS equipment are considered to fall into two
principle and distinct operations; preventive maintenance actions (PMA) and
corrective maintenance actions (CMA). For purposes of the following discus-
sions, PMA is defined as actions performed to retain the operation capabilities
of the CAMDS equipment through routine scheduled checks and services (cleaning
and lubrication), while CMA encompasses all actions performed to return the
CAMDS equipment to operational status following unscheduled production line
stoppages due to equipment failures or malfunctions.

Because of the absence of data in the form of detailed maintenance pro-
cedures, the principle basis for this assessment was the set of equipment de-
sign drawings provided to TRW. These drawings, to the extent available at
TRW on 3 October 1975 served as the baseline CAMDS evaluated, and is herein
referred to as the 3 October 1975 CAMDS Baseline. These drawings, supplemented
by reports as listed in Section 7, were used to the extent possible to isolate
maintenance requirements. Component manufacturer's data, as available, or as
could be obtained, were also used to assess maintenance requirements.

To serve as the basis for the overall CAMDS maintenance resource assess-
ment, the requirements of the building blocks were identified as follows. De-
tailed studies of the building blocks design drawings were made to identify
the general mechanization schemes adopted to meet the objectives and require-
ments of the munitions processing equipment and support subsystems. Subsequent
evaluation of the drawings was made to isolate the major functional elements
and their criticality in the total mechanization approach. The types of
components employed was then determined to establish PMA maintenance points
and actions. Maintenance as recommended by equipment manufacturers served
as guidelines; where such data was not available, engineering judgement was
employed.

To scope CMA requirements, the drawings were studied to evaluate main-
tenance access, actions necessary to effect component removal and replacement,
or repair, and whether safety or hazard related considerations exist.
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Wearable items, such as cutting tools, punches, nonmetallic parts (e.g. seals,
boots, etc.) and consumables were noted as well as items prone to abuse or
breakage. Specialized tools, equipment, skills and facilities as could be
identified were also noted.

To gauge the building block CMA requirements, "typical" CMAs were generally
established for each building block as follows. The CAMDS Maintainability and
Reliability Assessment, Reference 1,, was reviewed to isolate high incidence
failures and the types of components involved. Also noted were the estimated
mean time to repair (MTTR) and the mean time between failures (MTBF). These
items were used to structure a representative CMA for the building block which
was then used to determine the "typical" maintenance skill type and number.

Summary results of the building block analyses are presented in the
following.

4-2
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4.1 UNPACK AREA (UPA), BB#01

4.1.1 Purpose

The Unpack Area houses the material and personnel required to receive all
munitions (except bulk ttems) and unpackage and prepare them for conveyor loading
to the ECC or PPD. The UPA also houses the airlock for entry into the ECC.

4.1.2 Description

The UPA consists of an unpack area and an airlock area.

The Unpack Area comprises a floor mounted jib crane, material handling
equipment, scrap hoppers, work table and an emergency decon shower. A motorized
overhead door admits a forklift loaded with a full pallet of ammunition. A filter
system provides six air changes per hour.

The airlock area inE]udes a shower, foot bath, decon area, fresh water and
a tool storage area. Openings in the airlock provide for placement of the
unpackaged munition upon conveyors going to ECC or PDF. A separate filter
system provides 25 air changes per hour and keeps a negative pressure within the
air lock.,.

4.1.3 Special and Safety Requirements

Normal maintenance actions will take place with personnel wearing level E
protective clothing.

4.1.4 Typical Preventive Maintenance Actions (PMA)

Typital PMA's will include lubrication of hoists, conveyor, overhead door
bearings and tilt machine bearings.

PMA for the forklift is assumed handled by Depot Maintenance as stated
in section 6.2.3.

One man can handle the necessary PMA which is estimated at 0.2 man hours
per week.

4.1.5 Typical Corrective Maintenance Actions (CMA)

Typical CMA's will include removal and replacement of electro-mechanical
components, such as cylinders and bearings within the tilt machine and electric
motor (access door).

4-3
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CMA for the forklift and jib crane hoist will be handled by the
Maintenance Depot as stated in Section 6.2.3.

CMA can be handled by one electro-mechanical maintenance man.
4.1.6 Materials

A special chemical (TBD) is required for the airlock area's foot bath.
4,1.7 Special Tools

1) A beryllium wrench or pliers is required for removal of the striker nut
for the 4.2" mortars.

2) An approved. tool is required for removing the mine arming plug and spring.

4.1.8 Facilities

No UPA unique maintenance facility requirement was identified.

4-4
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4.2 EXPLOSIVE CONTAINMENT CUBICAL (ECC), BB#02

4.2.1 Purpose

The Explosive Containment Cubicle houses the machinery (RDM, PDM, MOR and MIN)
which handles the explosive demil processing. It is designed to retain explosive
munition fragments and nerve agent in the event of an accidental explosion
occasioned by mechanical dissassembly/distruction of a munition containing agent.
The chemical agents will be drained from rockets and mines within the ECC.

4.2.2 Description

The ECC is cylindrical inf shape with end panels containing hinged doors for
passage of personnel, conveyors, munitions and ventilation air. The sealed
doors are remotely controlled using hydraulic actuators and locking pins.

Types and quantities of components determining the nature of maintenance
required by the ECC are listed below:

Item ' Qty
Cylinders, hydraulic 18
Switch, position 12
Hinge, door 9
Bearings (door closures) 4
Seals, static (door closures) 6
Absorber, shock, hydraulic (door) 1
Valve, check 8
Valve, sequence control, solenoid 8

4-5
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4.2.3 Special and Safety Requirements

Level A protective clothing must be worn by maintenance personnel.
A11 munition demil machines should be disabled prior to personnel entry
into the ECC.

4.2.4 Typical Preventive Maintenance Action (PMA)

Typical PMA's will include scheduled lubrication of door hinges,
linkage and bearings; checking for and elimination of hydraulic leaks;
adjusting limit switches; servicing control valves (if required).

PMA's can be handled by one man requiring approximately 0.4 man-
hours per week.

4.2.5 Typical Corrective Maintenance Action (CMA)

Typical CMA's involve removal and replacement of components such as
hydraulic cylinders, check valves, control valves and position switches.

CMA*s can be handled by one electro-mechanical maintenance man.

4.2.6 Materials and Special Tools

No special materials or tools were identified.
4.2.7 Facilities

No special ECC unique facility requirements were identified.

4-6
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4.3 DEACTIVATION FURNACE SYSTEM (DFS), BB #04

4.3.1 Purpose

The DFS thermally deactivates propellants and explosive munition parts
or components which result from the CAMDS demil operations. In addition, it

accomplishes thermal detoxification of drained GB or VX M55 rocket metal
parts and drained VX M23 mines.

4.3.2 Description

The primary elements of the system include:

® An o0il fired rotary retort with a double tipping valve at the charging
end for the containment of blast effects which may occur within the re-
tort. This is the heart of the system where deactivation/detoxification
of feed material occurs.

® A electrically heated (-1000°F)dischargé conveyor where any residual
agent on the retort discharge is detoxified.

@ A cyclone separator for the collection of dry particulate matter in the
retort gas effluents.

e A slagging afterburner for the complete destruction of agent traces in
the retort exhaust gas.

® A quench tower, a venturi scrubber, a packed bed scrubber, a caustic tank.
and brine tanks for scrubbing of the retort exhaust gas.

The mechanization of the DFS encompasses a wide spectrum of component types
ranging from boiler plate items such as the retort and scrubber tower to sensitive
process monitors and alarms. Per the Task 2 CAMDS Reliability and Maintainability
Study, the following component types, utilized extensively in the DFS, are identi-
fied as being the significant maintenance requirement determinants.

Process sensors, monitors, controllers and alarms
Process pumps and control valves

Retort drive system and oil forming system
Discharge conveyor drive and heating system

4-7
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4,3.3 Safety and Special Considerations

Unless precluded by a system malfunction, all (preventive and corrective)
maintenance must be performed following an orderly system shutdown per the
Standing Operating Procedures. Level A protection is required for all DFS
maintenance outside of the non toxic control area. Penetration into the retorts
cyclone collector, quench tower and other hot components is permitted only after
cooldown and/or authorization by safety personnel.

4.3.4 Typical Preventive Maintenance

Typical preventive maintenance for the DFS consists of lubrication, servicing
and calibration of process monitors and controllers, and flushing of the scrubber
tower. The frequency of these preventive maintenance actions will probably be
extremely varied, ranging from possibly weekly flushing of the scrubber tower
to annual calibration of select process monitors. Unfortunately, the absence
of prior operating experience, or operating experience of similar systems pre-
clude estimates of the required frequencies. As such, it is assumed for purposes
of this assessment that weekly flushing of the scrubber tower is required as well
as general servicing of the rest of the scrubber loop. It is further assumed
that this preventive maintenance activity is the most significant item influencing
the maintenance resources required and entails a crew of two men for four manhours
per week.

4.3.5 Typical Corrective Maintenance

Typical corrective maintenance for the DFS appears to be the servicing or
removal and replacement of items identified in paragraph 4.3.2 which can be
readily performed, for the most part, by a two man crew. If necessary, assistance
is assumed available from the operating crew which numbers 8 men (per recommenda-
tion of the system design contractor), one of which normally services the furnace
and works in a protective suit. Because of the multiplicity of process
monitors, alarms and controllers, the maintenance crew should have instrument
servicing training.

4.3.6 Materials

To support corrective maintenance of the retort, spares for the "dry"
bearings (carbon type) used by the retort drive and idler rollers are required.
No other special DFS unique materials requirement were identified.
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4.3.7 Special Tools

No special tools requirement was identified.

4.3.8 Facilities

No DFS unique maintenance facility requirement was identified.

4-9
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4.4 METAL PARTS FURNACE (MPF), BB #05
4.4.1 Purpose

The Metal Parts Furnace thermally destroys residual GB and VX on explosive-
less metal munitions parts and thermally destorys mustard within ton containers
and munitions without explosives.

4.4.2 Description

The MPF includes a direct fired 3-chamber roller hearth furnace, a primary
fume burner, an auxillary fume burner, a quench tower, scrubbers, burster well

basket conveyor, a multi-position loader, bulk item loading station, scrap hand-
ling and ccoling station.

The MPF incorporates in excess of 1600 electro-mechanical assemblies. The
significant types and approximate quantities contributing to preventive or
corrective maintenance actions are listed in Table 4-1.

4.4.3 Special and Safety Requirements

Unless precluded by a system malfunction, all (preventive and corrective)
maintenance must be performed following an orderly system shutdown and cool down
per Standing Operating Procedure. Level A protection is required for all MPF
maintenance outside of the non toxic control area. Penetration into the furnaces,
fume burners, quench towers and other hot components are permitted only after
cooldown and/or authorization by safety personnel.

-

4.4.4 Typical Preventive Maintenance Actions (PMA)

The typical PMA will occur on weekends or shifts in which the MPF is shut
down, This will maximize safety and access to the equipment to be serviced.
Typical PMA's over the course of one year is envisioned as follows:

Weekly

e Inspect (and replace as required) dynamic soft goods for signs of
excessive wear or impending failure, i.e., rubber drive belts,
hydraulic hose and air lock seals.

e Inspect hydraulic system connections for leakage.

»
v
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TABLE 4-1
MAJOR MPF COMPONENTS

ITEM

Control valves

Controller, recorder
Tanks, liquid

Accumulator

Controller, recorder
Régulators

Pumps (centrifugal, rotary, turbine)
Clutches

Motors (% to 150 HP)

Gear box reducers

Power unit

Scrubber assembly, venturi
Positioner

Blower/fans

Controller, temperature
Filters

Heaters

Brake, electric

Air conditioners
Cylinders, hydraulic
Chains, rolier

Elevator

Punch assemblies
Thermocouples

Flowmeters

Burner assemblies

Limit switches

Bearings, roller (loaders, conveyors)

4-1

QUANTITY

30

95

43
1

2
1
5
16
58
130

*Quantities are approx1gate, based upon drawings available to TRW as of
October 3, 1975.
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Weekly (Cont'd.)

e Inspect punch assembly bellows for cracks.

e Inspect drain traps for proper drainage.

Monthly

e Lube/oil bearings (conveyor rollers, motors).

e Grease punch chamber elevator guides and slide blocks.

e 0il drive chains.

o Inspect burner assembly flame guard sensor for smudging.

Quarterly

e Drain scrubber sump; remove sludge.

e Inspect scrubber nozzles and volatilization/burnout chamber for the
nozzles for proper flow pattern.

o Check or calibrate transducers and gauges.

Semi-Annually

0 . Lube overhead crane wheel bearings.

@ ;Tighten and/or replace stuffing box seals on the punch assembly.

Annually

@ Inspect and clean burner oil strainers.

¢ Inspect and clean steam boiler tubes.

o Clean and paint scrubber housing chimney stack, blower housings, etc.
Note: painting tasks can be stretched out over several weekends or
during MPF non-production down time.

e Drain, clean and inspect caustic tank - repa{r as required.

Two men, working an estimated 4 manhours total per week are required
for PMA.

4-12
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4.4.5 Typical Corrective Maintenance Actions (CMA)

, ) A typical CMA can occur during a demil run, requiring MPF shutdown, or
can be deferred to weekend non-production periods. Typical CMA's are envisioned
as follows:

! Singly remove and replace the following typical equipments:
e Cylinders (hydraulic)

e Pumps (hydraulic, water, liquor) (R&R complete pump assembly, i.e.,
motor, pump & drive)

e Valves
3 e Chains/belts
e Limit switches
® Heaters/burners
! ‘ e Transducers (temperature, pressure, level sensors)

{ Prior to removal, the repair area will require flushing (agent/spent decon
systems) or cool down (thermally hot zones) or isolation (fluid plumbing). Fol-
y lowing equipment replacement, the jtem must be functionally checked out.

The typical CMA (removal and replacement only) can be accomplished by two
(2) men.
4.4.6 Materials

No specific MPF unique materials were identified.

o 4.4.7 Specia1 Tools

f No special tools were identified.

4.4.8 Facilities

No MPF unique facility requirements were identified.
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4.5 ROCKET DEMIL MACHINE (RDM), BB #06
4.5.1 Purpose

The Rocket Demil Machine, installed within the Explosive Containment Cubicle
(ECC), 1is used to drain the agent from the rocket warhead and to cut the rocket
in small pieces for thermal detoxification in the Deactivation Furnace System
(DFS).

4.5.2° Description

The RDM consists of a punch/drain station and a saw station. Input
and discharge conveyors (part of the MHE, BB #22) support the RDM during
its demil operation.

The RDM incorporates in excess of 200 assemblies; the major types and
quantities contributing to maintenance actions are listed below:

Item Quantity
Cylinder, hydraulic : 34

Hose, hydraulic & agent drain (flexible) 33
Regulator, pressure

Controller, flow (with check valve) 6
Valves, solenoid
Valves, hydraulic check
Switches, limit 26

w o

Switch, float

Bushings

Rollers (with bearings)
Motor

Saw blades

— O N O P Pdw

Pumps, diaphragm

4,5.3 Special and Safety Requirements

Level A protective clothing must be warn by maintenaffte personnel. All
munitions must be removed from the RDM and ECC prior to maintenance actions. Local

control of the ROM is vital from a safety standpoint during maintenance to preclude
inadvertant operation of saws, punches, jaws, etc.
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Following RDM removal from the ECC after having been exposed to nerve agent
during rocket demil, it is necessary that the RDM be isolated during its standby
storage. Isolation must be secure from personnel contact when not in proper
{ protective clothing. Before placing in storage, the RDM must be detoxified (as
much as practical) and preserved from atmospheric elements. See section 6.3 for
additional details.

——

4.5.4 Typical Preventive Maintenance Actions (PMA)

Typical PMA's will consist of lubrication of bearings, bushings, rollers
and pumps; changing saw blades and punches; adjusting position switches; tightening

fasteners; inspecting hydraulic hoses for signs of leaks or impending failure;
housekeeping.

PMA's can be handled by one man of moderate maintenance skills, using 2.0
manhours per week.

4.5.5 Typical Corrective Maintenance Actions (CMA)

Typical CMA's are envisioned primarily as removal and replacement of
component assemblies, such as:
@ cylinders

e hoses, flexible

e valves (solenoid, check)

e switches (1imit, pressure)

e motors

e saw blades (unscheduled broken or dulled blades)
e pump

Typical CMA can be handled by one man, an electro-mechanical type.

4.5.6 Material and Tools

No special materials or tools were identifed. A standard set of mechanics
tools will handle both PMA's and CMA's.

4,5,7 Facilities

Special storage (see para. 4.5.3 above) for the RDM must be provided between
usage.
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4.6 DUNNAGE INCINERATOR, (DUN), BB#07
4.6.1 Purpose

The Dunnage Incinerator (DUN) is housed within a metal shelter and is
utilized to burn only non-contaminated dunnage (such as pallets and wooden boxes)
removed from munitions.

4.6.2 Description

The DUN is a multiple chamber o0il fired incinerator with an induced draft
fan and a wet scrubber module.

Principle components requiring maintenance actions are:
® 3 - 0il burners

® 1 - induced draft fan and motor

3 - belt drive for draft fan

1 - scrubber separator tank

1 - recirculation tank

1- recirculating centrifugal pump/motor

numerous valves, solenoids, gages

bearings (fan and recirculation pump)

4,6.3 Special and Safety Requirements

Level E clothing may be worn by maintenance personnel.

4.6.4 Typical Preventive Maintenance Actions (PMA)

Typical PMA's will consist of lubricating bearings, motors and seals;
inspection of and cleaning of scrubber, separator and recirculation tanks. One
man expending an estimated 0.5 manhours per week can handle PMA's.

4.6.5 Typical Corrective Maintenance Actions (CMA)

Typical CMA's will consist of removal and replacement of fan belts, recir-
culating pump seals, fan drive bearings, burner components (motor, transformer,
electrodes), valves, filters and switches.

CMA's can be handled, generally by one electro-mechanical maintenance man.

4.6.6 Materials and Tools
No special materials or tools were identified.

4.6.7 Facilities
No DUN unique maintenance facilities are required.
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4.7 UTILITIES HOUSING (UTL), BB #08

4,7.1 Purpose

The purpose of the Utilities Housing is to provide an enclosed area for the

boiler plant, compressed air supply system, hydraulic system and the 480 volt

emergency electrical generator system. It should be noted that this latter system
is considered part of the ELE and is so covered. The hydraulic system is limited

to supplying requirements of the PPD during demil operations.

4.7.2 Description

The boiler system consists of two redundant oil fired boilers and indepen-
dent boiler controls for supplying steam to the CAMDS systems. The compressed
air supply system consists of two redundant air compressors capable of deliver-
ing air requirements of the CAMDS equipment. The hydraulic system consists
of a single hydraulic pump and associated accumulator, filters, pressure re-
duction and control valves.

Because of the redundancy in the steam and air systems, maintenance may
be performed at any time on the standby unit.

4.7.3 Special and Safety Requirements

This area is considered non toxic; no UTL unique agent related safety
requirements exist.

4.7.4 Typical Preventive Maintenance Actions (PMA)

Typical PMA's encompass inspections and services as follows:

Hydraulic Unit

® Replenish hydraulic fluid supply as required

Clean hydraulic filters (pump intake, reservoir return)
Change o0il at 1000 hour intervals

Inspect for hydraulic fluid leaks; repair as required

Boiler System

Service water softners (recharge)

Service chemical feed units

Lube water pumps

Service burners (flame guard control cleaning)
Clean fuel oil filters

-



p—

< )

Diesel Engine

® Add or change crank case oil

e Replace filters (air,o0il)

e Inspect radiator fan belt, replace as required
e Lube engine (water pump, control linkage, etc.)
e Add or replace radiator anti-freeze fluid.
Compressors

e Add or change crank case oil

e Inspect drive belts (replace and/or adjust tightness as required)
® Replace air filters

One man can handle these PMA's working one hour per week.

4.7.5 Typical Corrective Maintenance Actions (CMA)

CMA is assumed under the cognizance of the Tooele Maintenance Depot as
discussed in Section 6.2.3.

4.7.6 Materials and Tools

No special materials or tools were identified.
4:7.7 Facilities

.

No UTL unique maintenance facility requirements were identified.
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4.8 ECC HYDRAULIC MODULE (EHM), BB #09

4.8.1 Purpose
The EHM supplies the hydraulic requirements for the ECC, the ECC input and
output conveyors, and all epuipment within the ECC (RDM, PDM, MIN, MOR).

4.8.2 Description

The EHM consists of a 20 GPM electric motor-driven hydraulic pump mounted
on a reservoir. It includes an accumulator (nitrogen charged), check valves and
sensors (temperature, pressure and level) for remote computer monitoring of the
system,

The EHM comprises some 50 component assemblies; those contributing signi-
ficantly to maintenance actions listed below:

Item Quantity
Pumps, hydraulic piston type

1
Accumulator, hydraulic, nitrogen charged 1
Filters 2
Switch, float 2
Motor 1
Temperature Sensor 1
Valve, check 1
Valves, control 40

4,8.3 Special and Safety Requirements

Level B clothing will be worn by personnel performing maintenance
actions. 0il, drained from the EHM system, will be burned in the Metal Parts
Furnace.

4,.8,4 Typical Preventive Maintenance Actions (PMA)

Typical PMA's will include servicing filters and inspecting plumbing for
leaks and making scheduled repair as required. Hydraulic 0il should be changed
at approximate 1000 hours of operation.

PMA's can be handled by one man and require approximately 0.5 manhours
per week.




4.8.5 Typical Corrective Maintenance Actions (CMA)

Typical CMA's will consist of removal and replacement of control valves,
pump and motor.

Most CMA's envisioned can be accomplished by one electro-mechanical
maintenance man.

4,8.6 Materials and Tools

No special materials, aside from hydraulic oil (type TBD) or tools were
identified. A standard set of mechanics tools will handle both PMA's and
CMA's,

4.8.7 Facilities

No EHM unique maintenance facilities requirement were identified.
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4.9 AGENT DISTRUCTION SYSTEM (ADS), BB #13
4.9.1 Purpose

The Agent Distruction System detoxifies and neutralizes liquid agents GB and
VX. The ADS also supplies neutralization solution (18% sodium hydroxide) to
the MPF, DFS and CDS. The ADS also processes spent decon from all CAMDS sources.
A1l brines and the resulting salts are packaged in 55-gal steel drums.

4.9.2 Description

Agent processing is conducted in toxic, negative pressure enclosures. The
remainder of the ADS housing contains the brine bulk drying and utility units. A

railroad unloading station and air compressoy permits unloading of chlorine and
hydrochloric acid.

The ADS incorporates in excess of 700 electro-mechanical assemblies. The
significant types and approximate quantities contributing to preventive or
corrective maintenance actions are listed below:

Item Quantity

Vessels 4
Scrubbers 1
Agitators 13
Pumps 34
Heat Exchangers 12
Fans 5
Water treatment system 1l
Tanks 27
Air Compressors 1
Control valves 80
Motors 76
Instrumentation

Pressure recorders 12

Pressure indicators 8

Pressure transducers 20

Temperature recorders 18

Temperature Indicators 21

Temperature transducers 39

4-21
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Item Quantity

Instrumentation (con't)

Flow recorders 10
Flow Indicators 10
Flow transducers 20
Level recorders A
Level probes 27
pH recorders 8
pH probes 8
Speed recorders 15
Speed counters 15
Load cells & recorders 5
TV cameras 3

4.9.3 Special And Safety Requirements

Maintenance personnel will wear level A protective clothing during main-
tenance in the toxic cubicle. They will wear safety shoes and cotton gloves
during palletizing of drums. Eye protection will be worn when handling caustic
or acid. Eye washes and safety showers are available in the ADS area.

4.9.4 Typical Preventive Maintenance Actions (PMA)

The typical PMA will occur on weekends during which the ADS is shut down
and is envisioned as follows:

® Inspect dynamic soft goods for signs of excessive wear or impending
failure - Replace soft goods as required.

e Inspect agent/decon storage and detox reactor tanks and associated
plumbing for leaks and schedule appropriate repair.

Replace HVAC filters
Remove clean, replace fluid strainer elements

o Lube pumps and motors
e Replenish hydraulic fluid, as necessary

e Inspect compressed air and fuel oil supply plumbing for leaks and
schedule appropriate repair

e Calibrate process monitors (temperature, flow, level, pH, load cells)
on a periodic schedule as required

4-22
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Two men working approximately 3 hours total per week can handle preventive
maintenance actions.

4.9.5 Typical Corrective Maintenance Actions (CMA)

A typical CMA can occur during a Demil run, requiring ADS shutdown or by
ijsolating a subsystem and scheduling a work around situation. Or, the PMA can
be carried out during demil shift downtimes or weekends. Typical CMA's

are envisioned as removal and replacement of the following equipment(s):

pump assemblies (includes motor, pump and drive)

control valve assemblies

agitator/mixer assemblies

measurement transmitters (thermocouples, pH, pressure, flow)
heaters/steam exchangers

pipe sections

pressure regulators

Two men can handle all CMA's.

4.9.6 Materials and Tools

Because only P&I diagrams were available for review, specific materials
and tools could not be identified.

4,9.,7 Facilities

No ADS unique maintenance facilities requirement were identified.

4-23

® S0y smdrw v Py o -
o0 Al h T 8" e SRR . .



.

e

4.10 EXPLOSIVE TREATMENT SYSTEM (ETS), BB#14

4.10.1

in the ADS.
for GB operations and stores sodium hypochlorite decon solution prepared in the

Purpose
The ETS processes the sludge generated by the RDM and PDM through particulate
and carbon filters to remove the explosive components prior to sludge disposition
The ETS also prepares and supplies sodium carbonate decon solution

CDS for supply on demand to the ECC during VX and mustard operations.

4,10.2 Descfigtion

Major components of the ETS include:

The system is situated in a separate ventilated housing which is nominally

a non toxic area. However, inadvertent contamination is possible and safety

a decon supply tank

sludge surge tank

sludge holding tank

parailel particulate filters

activated carbon adsorption columns
control panel and monitoring equipment
tank agitators

pneumatically operated plug valves

N OO W w NNy o Q@

manual sleeve valves
32 manual plug valves
3 centrifugal pumps

vacuum conveyor for transfer of carbonate powder to the supply tank
vacuum conveyor for transfer of spent (wet) carbon

precautions as delineated below are to be observed.

4,10.3 Special and Safety Considerations

A1l maintenance actions which result in the potential release and exposure
to the explosive sludge or the chemical decon is to be performed with Level B
Routine preventive maintenance and maintenance actions which do not
require the dismantling of the system may be performed in Level D protection pro-

protection.

vided the above limitation is observed.
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4.10.4 Typical Preventive Maintenance Action (PMA)

Preventive maintenance consists of periodic equipment inspections and
lubrication, and cleaning (flushing) of decon monitoring (pH, temperature, level)
probes. A1l preventive maintenance actions are straight forward and readily ac-
complished with no special skill requirements.

For this analysis, it is assumed that filter bag and activated carbon change-
outs are under the purview of, and will be accomplished by, the equipment operators.
One man working for one hour per week can handle all PMA's.

4.10.5 Typical Corrective Maintenance Actions (CMA)

Typical corrective maintenance of the ETS encompasses removal and replacement
of defective components or assemblies. Since the ETS is basically a simple system
with no complex elements, fault isolation, correction and checkout is readily ac-
complished with no special skill requirements. Maintenance access to the ETS equip-
ment is generally superior than nominal standards. A two men maintenance team is
more than adequate to cover the identified maintenance actions necessary to sup-
port the ETS operation.

4.10.6 Materials

No special material requirements were identified beyond the normal inventory
of spare parts and lubricants necessary to support the operation of the ETS. It
is to be noted that filter bags, charcoal and decon chemical provisioning
necessary to support the operation of the ETS is assumed, for this analysis
the responsibility of the CAMDS Operations Office and not considered as
maintenance resources.

4.10.7 Special Tools

None identified.
4.10.8 Facilities

No ETS unique maintenance facilities requirements were identified.
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4.11 PROJECTILE DEMIL MACHINE (PDM), BB #15

4.11.1 Purpose

The PDM removes the explosive components from a projectile and cuts these

components into sizes suitable for incineration in the Deactivation Furnace
(DFS).

4.11.2 Description

The PDM is installed within the Explosive Containment Cubicle (ECC).
The PDM consists of a projectile saw station, *supplementary charge removal
station, a burster removal station and a burster saw station. Input and
discharge conveyors (part of the MHE, BB #22) support the PDM during its
demil operation.

The PDM comprises some 200 electro-mechanical assemblies; those types
and quantities contributing to maintenance actions are listed below:

Item Quantity

Motors 4
4 Gear boxes (reduction drives) 2

Pumps 4

Cylinder, hydraulic 22

Bearing, sleeve 8

Gage

Valves, control, hydraulic and pneumatic 16

Hose, pressure

Blades, saw

Conveyors, roller

Switches, position limit 14
Regulator, hydraulic pressure

*Not used at TEAD

.()

4-26

b

RN LY A 3 g% . L RN

R SR




B ———

1
4

-

4.11.3 Special and Safety Requirements

Level A clothing must be worn by maintenance personnel when working on the
PDM within the ECC. Local control of the PDM is vital from a safety standpoint
during maintenance to prevent inadvertent operation of saws, cylinder actuator
Jaws, etc.

Following PDM removal from the ECC after having been exposed to nerve agent
during projectile demil, it will be necessary that it be isolated during standby
storage. Isolation must be secure from possibility of personnel contact when not
in proper protective clothing. Before placing in storage, the PDM must be de-
toxified (as much as practical) and preserved from atmospheric elements. See
section 6.3.2 for addi%iona] details.

4.11.4 Typical Preventive Maintenance Actions (PMA)

Typical PMA's will consist of lubrication of bearings, gear boxes, pumps,
conveyors, motors (if required), changing saw blades, calibrating gages; adjusting
position switches, tightening fasteners, inspecting hydraulic and pneumatic
hoses for signs of wear or leakage, and housekeeping.

PMA's can be handled by one man expending an estimated 2.0 manhours
per week.

4.11.5 Typical Corrective Maintenance Actions (CMA)

Typical CMA's are envisioned as removal and replacement of components
assemblies, which include:

cylinders

motors and gear boxes

pumps

gages

valves/switches

hoses

saw blades (unscheduled replacement of broken or dulled blades)

CMA can be handled by a crew of two-electro-mechanical maintenance men.
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4.11.6 Materials and Tools

No special materials or tools were identified.

4.11.7 Maintenance Facilities

A special standby storage facility will have to be provided for the PDM
when removed from the ECC (see section 4.11.3 above).
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4,12 PROJECTILE PULL AND DRAIN MACHINE (PPD), BB #18
4.12.1 Purpose

The Projectile Pull and Drain Machine removes the nose closure from non-
bursted projectiles, thence the burster well and finally removes the VX and GB
agent from within the projectile. ‘

4.12.2 Description

The PPD is located within a toxic containment enclosure located within
the Projectile Disassembly Facility (PDF).

The PPD consists of six separate processing stations; load, nose closure
removal, burster well weld cutting, burster well pull, drain and unload
stations.

The PPD machine comprises in excess of 200 electro-mechanical assemblies;
the major types and numbers which will require maintenance are listed below:

Item Quantity
Cylinders, hydraulic 19
Cylinders, pneumatic 2
Bearings (ball, cylinder, bushing) 76
Clutch, cam 1
Chain, roller 2
Brake, air operated 1
Switch, position 15
Motors &
Head, milling 1
Belt, drive 1
Pump, diaphragm 1
Probes (redox, pH) 6
valves, control N
valves, check 3
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4.12.3 Special and Safety Requirements

Maintenance personnel must wear Level A clothing for maintenance of
the PPD. Care is to be exercised to assure local control of the machine
when performing maintenance tasks to ensure against inadvertent operation
of cylinders, motors, etc.

4.12.4 Typical Preventive Maintenance Actions (PMA)

Typical PMA's will consist of lubrication of bearings, chains, pumps,
and cams; servicing filters; adjusting position switches, belts, chains;
servicing chemical probes, inspection and correcting minor hydraulic leaks.

Two men can handle all PMA's expending an estimated 1.5 manhours per
week.

4.12.5 Typical Corrective Maintenance Actions (CMA)

Typical CMA's envisioned as removal and replacement of components,
will involve:

Cylinders (hydraulic and air)

Chain, rollers (replacing link sections)
Belt, drive

Motors (fraction HP)

Pump, diaphragm

Valves, control

Switches

An electro-mechanical maintenance crew of two men is required to
perform CMA. :

4.12.6 Materials and Tools

No special materials or tools were identified. A standard set of
mechanics tools will handle PMA and CMA's.

4.12.7 Facilities

No PPD unique maintenance facility requirements were identified.
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4.13 CENTRAL DECON SYSTEM (CDS), BB #19

4.13.1 Purpose

The CDS prepares and supplies calcium hypochorite decon solution for CAMDS
VX and mustard operations. It also stores sodium hydroxide decon solution prepared
in the Agent Destruct System for supply on demand to the Projectile Pull and Drain
Machine and the Bulk Item Facility for GB operations.

4.13.2 Description

The system essentially consists of pumps, decon mixing/storage tanks, pneumat-
ically and manually operated valves and other ancilliary items. Major components of
the system include:

e 2 centrifugal pumps

® 2 pneumatically actuated plug valves

® 17 manual plug valves

e 3 tank agitators

e a control panel and monitoring equipment

e a vacuum conveyor for transfer of hyprochlorite powder to the supply tank
e supply tank (HTH mixing and NaOH storage)

® 2 HTH holding tanks

The system is located in the Projectile Disassembly Facility in a non-toxic
area.

4.,13.3 Special and Safety Considerations

During maintenance operations, personnel will wear eye protection, rubber
gloves and aprons (Level D protection) for protection against chemical spills.

4.13.4 Typical Preventive Maintenance Actions (PMA)

Preventive maintenance consists of periodic equipment inspections and lubri-
cations, and cleaning (flushing) of the decon temperature, pH, and level probes.
A1l PMA's are simple and readily accomplished with no special skill requirements.

-One man working roughly one manhour/week can handle all PMA's. v

4.13.5 Typical Corrective Maintenance Actions (CMA)

Typical corrective maintenance primarily consists of removal and replacement
of defective components. Since the CDS is basically a simple system , fault
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tsolatton and corvection, and functional checkout 1s qenerally accompl l<hed with
no special skl vequivements: an instrument technicfan may he however, occasfonally

required to maintain certain elements of the €CDS control panel.

Matntenance access 1s good tor the CDS equipment; a two man maintengnce

team is more than adequate tor all fdentified corrective maintenance actions.
+.1300 0 Matertals

Beyond the normal inventory of spare parts and lubricants, no special

materials or consumables are requirved to support maintenance of the CDS.
4137 special Tools

None identitied
4.13.8 Facilities

No CDS unique maintenance facilities requirement was identified.
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4.14 BULK ITEM FACILITY (BIF), BB #21

—

4,141 Purpose

The Bulk Item Facility is situated within an enclosure located in the
Projectile Dissassembly Facility. The purpose of the BIF is to drain large agent
filled munitions and bulk storage containers.

4.14.2 Description

The Bulk Items Facility consists of a toxic munitions drain area wherein the
munition drain fixtures and ancilliary piping system (pumps, tanks, valves, etc.)
are situated, and a control room (non-toxic) where monitoring and control of agent
draining and transfer, and decon flushing of agent filled munitions and bulk storage i
containers are effected. Also part of this facility are a buffer zone/air lock,
a holding area, and a personnel decon room. The holding area serves as a storage, !
preparation and transfer area for items processed in the BIF. The buffer zone/ {
air lock isolates the toxic drain bay from the holding area and the personnel decon
room provides Level A suit decon facilities for pef§onne1 conducting operations : :
in the toxic munitions drain bay.

During demil operations, GB/VX (mustard ton containers are not processed
through the BIF) filled munitions or bulk containers are transported into the toxic
drain bay by means of an overhead hoist and placed on the drainage fixture. The
fixtures are mechanized to support, position, and weigh the bulk items. To drain
and flush ton containers, plumbing connections are made to the valved end through
glove ports situated in the wall separating the drain bay and control room. For
the bombs and spray tank, a pneumatically powered drill provides a hole through which
a vacuum and fill tube is inserted to drain and flush the bombs/spray
tank. Four drain fixutres are required to demil Bulk Items, each tailored to a
specific Bulk Item type (i.e., Ton Container, MC-1 Bomb, Mk-94 Bomb and Spray
Tank). Only one drain fixture can be used in the BIF at any one time.

The plumbing system to support agent drain and transfer, and bulk item flushing
includes 2 diaphragm pumps, a decon supply tank, a sump tank, pneumatically actuated
valves, manual valves and decon monitors (pH, temperature and level) and agitator.

The bulk item drain fixtures are typically similar and consists of hydraulic

cylinders, motors, control valves,.and gear boxes, jacks, load cells, air drills,
agent and decon plumbing, position sensors (limit switches), frame assemblies and
bulk item cradles.
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4.14.3 Special and Safety Considerations

) Maintenance in the BIF munitions drain bay is to be performed in Level A
protection. Prior to any maintenance action, the bulk item drain fixture and sup-
porting subsystems are to be disabled (safed ) as necessary to prevent physical
injury to personnel and equipment. Close coordination between the maintenance
crew in the toxic area and the BIF control room is to be maintained to facilitate 1
fault isolation, repair and checkout.

4.14.4 Typical Preventive Maintenance Action (PMA) ]

Preventive maintenance consists of inspections, lubrication and cleaning.
When bombs or the spray tanks are being processed, preventive maintenance also in-
cludes periodic drill bit replacement. Manpower levels beyond two men for any ]
preventive maintenance actions have not been identified. No special skills are
required for preventive maintenance. Two men working an estimated two (2) manhours
can handle weekly PMA's. i

4.14.5 Typical Corrective Maintenance Actions (CMA)

Projected typical corrective maintenance actidns'consist of removal and
- replacement of defective components. Maintenance access is generally good; a
/ two man crew in the toxic area is adequate for all CMA anticipated. Except
for an instrument technician required to service certain elements of the BIF
control panels, no special skill requirements were indicated.

4.14.6 Materials

No special materials or consumables are required to support the BIF.

4.,14.7 Special Tools

To remove and replace the pneumatic air drill, used on the MC-1 and Mk-94 bomb
fixtures, a strap wrench is required.

4,14.8 Maintenance Facilities

A storage facility for previously used (i.e. contaminated) BIF munition
drain fixtures 1s recommended. This facility should be a special area, suitably
isolated and ventilated with Timited and controlled access, which could also
serve as storage for contaminated spare parts (previously used , repaired or overhauled
components which cannot be certified non-toxic). The alternative to this storage
: t:) facility is the comp]ete_tear-down of the fixtures, d1§assemb1y of components,

disposal of all "soft" items and thermal detoxidification of the metal parts.
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4,15 MATERIAL HANDLING EQUIPMENT (MHE), BB #22

4.15.1 Purpose

The MHE transports munitions and munition parts between CAMDS building blocks
during demil operations.

4.15.2 Description

Per the 3 October 1975 CAMDS/baseline, the MHE consists of the following
conveyors:
Rocket ECC Input Conveyor
RDM Input Conveyor
Rocket ECC Discharge and Segregating Conveyor
DFS Input Conveyors
ECC Bypass Conveyor
PDF Input Conveyor
Projectile Input Conveyor
PSM Input Conveyor
Projectile Burster Qutput Conveyor
ECC Projectile Discharge Conveyor
HE Discharge and Segregating Conveyor
POR 90° Turn Station
PDF Qutput Conveyor

The MHE transports munitions and munition parts between the CAMDS building
blocks, and as implied by the conveyor nomenclatures, different  conveyor combina-
tions are used with different munition types. The majority of the conveyors are
typically continuous belt or chain conveyors which are relatively simple to main-
tain.

Intermittent conveyors are also employed, typified by the Rocket Input Con-
veyor. However, like the continuous conveyors, these intermittent material handling
devices are also relatively simple and easily maintained.

Principle functional components of the conveyors consists of
Gear motors

Hydraulic motors

Hydraulic or pneumatic cylinders

Conveyor belts or chains

Bearings

Position/Motion sensors .
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4.15.3 Special and Safety Considerations

Without exception, all maintenance of the conveyors is to be performed in
level A protection. All tools and other support equipment used during maintenance
are to be handled as contaminated items. Prior to any maintenance action, the
conveyors are to be disabled (safed) and under the sole operational cognizance
of the maintenance personnel.

4.15.4 Typical Preventive Maintenance Action (PMA)

Preventive maintenance consists of periodic inspection, lubrication, and

‘cleaning. Periodic detailed inspection of belts and chains are to be performed

to isolate and eliminate impending wearout failures. Manpower levels beyond
two men for any preventive maintenance action, including belt/chain repair or
replacement, cannot be identified. No special skills are required. An estimated

one man hour weekly is required for PMA.

4.15.5 Typical Corrective Maintenance Actions (CMA)

Projected typical corrective maintenance action consists of removal and
replacenent of gear motors and cylinders which require approximztely 16 and 8
hours respectively. Occasional adjustment, and removal and replacement, of other
miscellaneous items (rollers, bearings, position sensbrs) are anticipated, how-
ever, these actions do not significantly influence maintenance resources. As
in the case of preventive maintenance, a two man crew is adequate for performing
corrective maintenance on the conveyors. No special skills requirement were
identified.

4,15.6 Materials

Beyond the necessary inventory of spare parts and lubricants, no special
materials or consumables are required to support the MHE.

4,15.7 Special Tools

No special tool requirements were identified.

4,15.8 Maintenance Facilities

No MHE unique maintenance facilities are required. Belts and chains will
be repaired in-situ while other repairable components can be processed via the
available decon/repair facilities.
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4.16 FILTER SYSTEM (FIL), BB #23

’, 4.16.1 Purpose

The Filter System is designed,along with ventilation systems of the various

CAMDS enclosures, to ensure the containment of all airborne contamination within

toxic enclosures, and to filter contamination from the exhaust air.

4,16.2 Description

Eleven air filter units serve the CAMDS toxic enclosures ranging in capacity

from 333 CFM to 15,000 CFM.

Each filter contains a filter train consisting of prefilters, high efficiency
particulate air (HEPA) filters, two banks of activated charcoal filters, and

finally a second bank of HEPA filters.

Filters are mounted in a skid-mounted

housing along with blowers, air control vanes, pressure drop gages and sampling

ports.

Significant equipment contributing to maintenance actions are:

Quantity

Item

Prefilter Bank

HEPA Filter Banks
Charcoal filter Banks
Fans

Mo ors

unpars (volume control)

Gages

Per Filter Unit Total

4,16.3 Special and Safety Requirements

1
2
2
1
1
1
8

1
22
22
11
11
11
88

For the smaller filters units (333 to 2000 CFM), filter changes are made
using a “bag-in/bag~-out* concept.

Here Level B c]othing is to be worn.

ror the larger filter units (3000 to 15,000 CFM), maintenance personnel
will be required to enter the unit for accomplishing filter changes. Here Level A

clothing is required.

4-37

XTI TN 9 b e p—————————




. ——————————

4.16.4 Typical Preventive Maintenance Actions (PMA)

Typical PMA will consist of:

Filter/tray replacement

Lubricate fan and motor bearings

Calibrate gages/instruments

Conduct in-place HEPA filter integrity leak tests
Check fan belt tension/condition - adjust or replace
Inspect unit for corrosion

Conduct in-situ charcoal filter integrity tests.

Two men will be required to perform these PMA's, especially to accomplish
bagging and handling of the filters and charcoal trays. PMA can be handled by
scheduling one shift of weekend effort whenever filter change is indicated.

4.16.5 Typical Corrective Maintenance Actions (CMA)

Typical CMA's will consist of:

® Remove/replace fan and blower unit
@ Remove/replace filter peripheral seals
e Remove/replace corroded metal parts, fasteners, etc.

Two men will be required to perform these tasks.

4.16.6 Special Tools

No special tools were identified.
4.16.7 Materials

® Bag-out bags: Vendor - CTI Nuclear, Inc. P/N - 119-1001
(11 MIL, 92" long x 132" circumference).

4.16.8 Special Instruments

The following special instruments are required to check integrity of the
filter systems. These units are being supplied to Cryogenic Technology,
Inc. (CTI).
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Nomenclature Model/Part No.
1
Particulate Detection Apparatus TDA-2D
DOP Generator TDA-5A
Freon Detector TDA-55
Halon Metering Device s

4.16.9 Special Equipment Requirements

There is a need for special equipment and/or procedures to preclude
contaminated air diffusion to atmosphere when manned entry is made into the
filter systems for maintenance actions. Also step-stoots must be provided
for use in the larger filters to enable access to the charcoal trays. i
These stools are to remain inside the filter housing.

4.16.10 Maintenance Facilities

aa e

No unique FIL maintenance facilities are required.

*There is a need for a metering device for use in the injection of the

challenging agent (Halon 12) upstream of the carbon filter bed. Such
a device was not identified by CTI.
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4.17 MORTAR DEMIL MACHINE (MOR), BB #24

4.17.1 Purpose

The purpose of the Mortar Demil Machine is to unscrew the M8 fuse with
the M14 burster attached from the 4.2 inch mortar shell, then ‘inscrew the
fuze from the burster.

4.17.2 Description

At the present time, the MOR machine has not been completely designed
and is not included in the 3 October 1975 CAMDS baseline. Preliminary
sketches, provided to TRW to support the Task 2 efforts, grossly identify
the mechanization approach but lack detail to permit comprehensive mainten-
ance resource assessment. As such, the maintenance resource analysis of
this building block represents best estimates based on the data available.
When the MOR design is finalized, the CAMDS maintenance resources should
be reviewed to ascertain that the needs of this demil machine can be
accommodated by the resources identified.

4.17.3 Special and Safety Considerations

This machine normally does not affect the integrity of the mortar agent
contaminant vessel. However, because this machine is situated in a nominally
toxic area (the ECC) and because inadvertent agent release during demil
operations can not be totally assured, level A protection is mandatory for
all maintenance. Prior to maintenance actions, the MOR machine and ECC should
be disabled to prevent personnel injury or equipment damage and control of the
equipment should be vested solely with the personnel maintaining the MOR for
as long as maintenance actions are in process.

4.17.4 Typical Preventive Maintenance Actions (PMA)

Specific preventive maintenance actions cannot be identified with data
(preliminary sketches) available. However, no unusual or extensive preventive
maintenance requirements are implied by the sketches. It is estimated that
two men working one manhour (at most) per week can accomplish PMA's.

4.17.5 Typical Corrective Maintenance Actions (CMA)

The major functional components of the MOR machine appear to be hydraulic
cylinders, motors and control valves, and position sensors. Corrective mainte-
nance i1l therefore consist primarily of removing and replacing these components.
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Maintenance access appears adequate; a two man crew will probably suffice for most
maintenance. No special skill requirements can be identified.

4.17.6 Materials
No special materials were identified.

4.17.7 Special Tools

No special tools requirement were identified.

4.17.8 Maintenance Facilities

A special storage facility for the MOR machine is required after it has
been utilized and contaminated.
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4.18 MINE DEMIL MACHINE (MIN), BB #25

4.18.1 Purpose

The MIN machine drains the agent (VX) and removes the explosive components
from the M-23 land mines.

4.18.2 Description

The MIN machine consists of the following major elements, most of which are
embodied at one station (exceptions are the conveyors and the agent drain subsystem):

Mine input conveyor

Mine inside conveyor

Mine discharge conveyor

Agent drain subsystem
Hydraulic clamps

Hydraulic punches

Booster retainer ring remover
Booster removal device

Adaptor plate remaval head

Per the 3 October 1975 baseline, most of these elements are fairly well
defined, except for the agent drain subsystem, for which no drawings were available.
Unfortunately, the agent drain subsystem is one of the major, more complex and
involved elements of the system. This analysis, is therefore not to be considered
complete, until the agent drain subsystem is analyzed following drawing
completion. -

The mechanization of the MIN machine is generally straight forward and re-
latively simple. While numerous items-are involved, all of which must function
properly in a prescribed sequence, the individual elements are simple and do not
require any specialized or extensive maintenance.

4.18.3 Special and Safety Considerations

Without exception, all maintenance of the MIN machine is to be performed with
level A protection. Prior to any maintenance actions, the ECC shall be voided of all
explosives and the MIN machine and ECC disabled (safed) to prevent personnel injury
or equipment damage. Control of the MIN machine and ECC is to be vested solely
with the personnel performing maintenance on the MIN machine for as long as main-
tenance actions are in process.
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4.18.4 Typical Preventive Maintenance Actions (PMA)

Preventive maintenance for the MIN machine, with the exception of the
agent drain subsystems, is straight forward and simple consisting principally of
inspection, lubrication and adjustments of conveyor belts and 1imit switches.
Periodic replacement of the punches are required as well as replacement of punch
seals and the clamping jaws butyl rubber facings (which seals against the mine body).

Lack of data on the agent drain subsystem precludes identification of specific
preventive maintenance requirements. However, per the description of the MIN
machine in the draft Demil Plan, reference 2, no unusual or extensive preventive
maintenance actions are implied, and none are assumed in this assessment.

A11 preventive maintenance (estimated at 1 hour weekly) identified can be per-
formed adequately by the two men crew which is mandatory in level A toxic areas.
No special skills are required.

4.18.5 Typical Corrective Maintenance Action (CMA)

Projected typical corrective maintenance action consists of removal and
replacement of hydraulic cylinders and gear motor§. Occasional adjustments, or
removal and replacement of other miscellaneous items (conveyor belts, take-up rol-
lers, position sensors, pressure switches) are anticipated, however these actions
do not significantly impact maintenance resource determinations. A two man crew
is more than adequate for most of the corrective maintenance actions identified.
No special skill requirements have been identified for this building block.

4.16.6 Materials

No special material needs have been identified to support the MIN machine
beyond the MIN unique spare parts.

4.18.7 Special Tools

No special tool requirements were identified.

4,18.8 Maintenance Facilities

A special storage facility is required to store the contaminated MIN machine
after use.
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4.19 PIPING (PIP), BB #26

f 4.19.1 Purpose

The piping system transfers all fluids throughout the CAMDS site;
air, water, steam, drained agent (GB/VX), fresh and spent decon, hydraulic
k fluid, scrubber brine and fuel oil.

4.19.2 Description

Main water and fuel oil are piped underground. A1l other piping 1s
installed above ground via pipe racks. Electric heating tape is utilized
on exposed agent and water lines to prevent freezing. The decon solution
lines, fabricated using polypropylene lined steel pipe, are traced with
steam lines to prevent freezing. The agent lines are double walled; agent
within the inner pipe, with negative air pressure and agent monitors be-
tween the inner and outer pipes.

5 The pipes themselves will require negligible maintenance. The component
assemblies listed below will require maintenance activity.

Item Quantity

® Valves, gate 90

~ e Valves, plug 4
e Valves, ball 6

e Valves, diapragm, flow control 3

e Valves, punch, flow control 15

e Valves, globe 3

- ® Switches, limit 3

® Regulators 3

o (Gauges, pressure 3

4.19.3 Special and Safety Requirements

Maintenance on the agent or spent decon lines requires level A protective
clothing. Lines are to be flushed with a neutralizing solution and isolated
before entry is made for repair action.
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4.19.4 Typical Preventive Maintenance Actions (PMA)

Typical PMA's will be limited to periodic inspection of lines for
leakage, refurbishment of weather protection and calibration of gauges,
sensors, etc.

No special skills are required; approximately 0.5 man hours per week
should be allocated for PMA.

4.19.5 Typical Corrective Maintenance Actions (CMA)

CMA's will consist of removal and replacement of valves, regulators,
1limit switches, gauges and sensors. Occasional piping replacement/additions
may be required.

An electro-mechanical maintenance type is required.

4.19.6 Materials and Tools

No special materials or tools were identified.

4.19.7 Maintenance Facilities

No unique piping maintenance facilities are required.
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4.20 ELECTRICAL DISTRIBUTION SYSTEM (ELE), BB #27 ‘

4.20.1 Purpose

The electrical distribution system supplies and distributes commercial and
emergency standby power throughout the CAMDS site.

4.20.2 Description

Electrical power is supplied at the 12,470 volt level by Utah Power & Light
Co. At the CAMDS site, this power is reduced to 208V and 480V and is connected
to six motor control centers. All power cables are supported in cable trays
throughout the CAMDS complex.

Three diesel engine driven emergency standby generators provide power in
case of commercial power failure to ensure safe shutdown of the demil operations.

Details of the emergency standby generator sets were not available for
review. The secondary power contains in excess of 1000 electromechanical
switching and overload units. The significant types and approximate quantities
contributing to preventive or corrective maintenance are listed below:

Item Quantity
e Breakers, circuit 482
e Relays 4
e Starters, motor 49
e Contactors 5
e Transformers, control 63
e Heaters, overload 115
e Fuse, buss 62

4.20.3 Special and Safety Requirements

No special requirements during CMA or PMA were identified.
4.20.4 Typical Preventive Maintenance Actions (PMA)

The typical PMA will consist of visual observation/inspection to determine
physical condition of wiring insulation, arcing conditions indicating loose
connections, or other conditions where impending component failure is evident.
The exposed power cables running between CAMDS housings in cable trays should
be inspected periodically for indications of insulation damage from vermin
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infestation. The emergency diesel engine will require servicing in the form
of lubrication, filter changes, fan belt tightening/replacement and fuel
injector cleaning.

One man can handle PMA's, expending an estimated one manhour per week.

4.20.5 Typical Corrective Maintenance Action (CAM)

Typical CMA's will consist of removal and replacement of switching com-
ponents, i.e., circuit breakers, motor starters, control transformers,
and fuses. CMA on the emergency diesel engine is to be accomplished
at the Depot level as discussed in Section 6.2.3.

One man can handle typical CMA's.
4.20.6 Materials and Tools

No special materials or tools are required - a standard set of electri-
cians tools will handle typical CMA's.

4.20.7 Maintenance Facilities

No ELE unique maintenance facilities requirement was identified.
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4.21 CLOSED CIRCUIT TELEVISTION SYSTEM (CTV), BB #30

4.21.1 Purpose

The Closed Circuit Television System (CTV) remotely monitors critical
operation in hazardous and/or unmanned areas.
4.21.2 Description

The CTV consists of television cameras and monitors. Controlled zoom
and pan/tilt mounts are used in the majority of locations. Cameras are
located in the UPA, ECC, DFS, PDF, ADS and MPF.

Failure of individual CTV components will not automatically cause a
production line shutdown.

4.21.3 Special and Safety Requirements

Entry into contaminated buildings for camera removal/replacement will
require wearing of level A protective clothing. '

4.21.4 Typical Preventive Maintenance Actions (PMA)

The typical PMA will consist of visual observation/inspection of
component mounting integrity and periodic camera lens cleaning. Cable trays
carrying TV cables between buildings will also reqdire infrequent examination
to assess cable condition.

One man can handle all PMA‘s, requiring approximately 0.5 manhours/week.

4.21.5 Typical Corrective Maintenance Actions (CMA)

Typical CMA's will consist of removal and replacement of cameras, pan
and tilt mounts/controls, and signal cables. ‘

4.21.6 Materials and Tools

No special materials or tools were identified from the data available
for review.

4.21.7 Maintenance Facilities

No unique CTV maintenance facilities requirement was identified.
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4.22 COMMUNICATION SYSTEM (COM), BB #31

J 4.22.1 Purpose
The Communication System provides communication throughout the CAMDS
site.

4.22.2 Description

The COM consists of a central exchange, phone extension and amplified
public address speakers. Personnel working in level A clothing are provided
with direct communication to supervisory personnel.

Failure of individual communication components will not automatically
cause a production line shutdown.

4.22.3 Special and Safety Requirements

tniry into contaminated buildings for removal/replacement of communi-
cation equipment requires wearing of level A protective clothing.

4.22.4 Typical Preventive Maintenance Actions (PMA)

The typical PMA will consist of:

X ® Adjusting amplifiers for proper speaker audio level and clarity.
e Checking cable terminals at speakers for connection solidarity.
e Inspecting cable trays to assess cable condition.

One man can handle all PMA's, requiring approximately 0.5 manhours per
week.

4.22.5 Typical Corrective Maintenance Actions (CMA)

The typical CMA will consist of removal and replacement of telephone
units, speakers (including head sets) and cable sections. Amplifiers will
also require infrequent replacement.

4.22.6 Materials and Tools

No special materials or tools were identified from the data available
for review. ’

4.22.7 Maintenance Facilities

No COM unique maintenance facilities requirement was identified.
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4.23 SITE CONTROL SYSTEM (SCS), BB #35

4.23.1 Purpose

The Site Control System (SCS) provides a means of automatically control-
ling and/or monitoring the operations of the CAMDS systems. ‘

4.23.2 Description

Basic demil machines and attendant conveyors are under direct control of
this computer based system which permits logic and operational sequences to be
stored in a memory bank. The system has capability of processing digital
inputs/outputs for controlling machine control devices such as solenoid valves
and motor starters.

The computer also has analog input/output capabilities to monitor/control
quantitative signals.

A semi-automatic, multi-programmer control overide exist, which will allow
manual machine operation for fault diagnostic purposes or functional check-
outs of the SCS.

4.23.3 Special and Safety Requirements

Level F clothing is to be worn during PMA or CMA.
4.23.4 Typical Preventive Maintenance Actions (PMA)

PMA will be 1imited to periodic diagnostic program checks of the computer
and its peripheral equipment.

4.23.5 Typical Corrective Maintenance Action (CMA)

CMA will consist of fault isolation to the basic replacable module
level and replacement of defective modules.

One man can conduct CMA's.

4.23.6 Materials and Tools

No special materials or tools are required beyond that normally provided
by the computer manufacturer.

4.23.7 Maintenance Facilities

No SCS unique maintenance facilities are required.
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5.0 MUNITION LINE ASSESSMENTS

As in the building block assessment, Section 4.0, the 3 October 1975
CAMDS baseline served as the basis for the munition line assessments., Eight
distinct CAMDS munition Tline configurations are required to demilitarize the
various munitions specified. These munition line configurations, as well as
the different munitions and agent containers are described in the August 1975
draft of the CAMDS Demil Plan, Reference 2. The different munition lines
evaluated include,

M55 Rocket, GB or VX

Projectiles/Cartridges with Bursters, GB or VX,
Projectiles/Cartridges without Bursters, GB or VX
Projectiles with Bursters, Mustard,

4.2 Inch Mortar, Mustard,

M23 Mine, VX,

Bulk Items, GB or VX

Ton Containers, Mustard

Utilizing the results of the building block assessments, Section 4.0, and the
results of the munition line study of the CAMDS Maintenance and Reliability Assess-
ment, Reference 1., representative munition 1line maintenance requirements were
defined., The CMA requirements of constituent building blocks were consoli-
dated to create munition line level requirements. The projected munition line
MTTR's and MTBE's of Reference 1 were used to gauge the personnel (skills and
number) requirements necessary to effect correction of single point failures
in the munitions 1ine; only manpower levels necessary to effect the actual
maintenance actions were identified. Identification of personnel require-
ments to support maintenance actions as dictated by CAMDS safety considerations

were deferred to the overall CAMDS level assessment where it can be better
-addressed to ensure effective personnel deployment and maximum efficiency.

Building block PMAs were also consolidated, as well as any special tools,
equipment or facilities, to a munition line level requirement.

Summary results of the munition line assessments are presented in the
following.
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5.1 M55 ROCKET DEMIL LINE
5.1.1 Munition Line Description

In this process, shown in Figure 5-1, the rockets are transported on pal-
lets from the storage igloo to the Munition Holding Area (MHA). At both these
locations, the rockets are subjected to inspection for possible agent leakage.
The rockets are transported by a forklift from the MHA to the Unpack Area
(UPA). Here the rockets are removed from their pallets and fed, one-at-a-time
onto a conveyor which takes them to the Explosive Containment Cubicle (ECC).
The empty pallets and other burnable dunnage are fed to the Dunnage (DUN) in-
cinerator for burning and the resultant ash is sent to disposal.

In the ECC, the rockets are processed in the Rocket Demil Machine. First
holes are punched through the war head to drain the agent which is sent to the
Agent Distruct System (ADS). The rockets are then cut into seven pieces; the
rocket segments are sent to the Deactivation Furnace System (DFS), and the
explosive sludge generated by the sawing operation is sent to the Explosive
Treatment System (ETS), for processing. In the DFS, the rocket propellant and
explosives are burned and any residual agent on inert parts is incinerated.
Thermally decontaminated metal parts and fiberglass are sent to the disposal
area via the Material Handling Equipment (MHE). Brine, continuously removed
from the DFS scrubber, is transferred to brine retention tanks. Full brine
tanks are sampled by the chem lab for certification as non toxic, the brine
is then pumped to the ADS for drying.

The ADS also neutralizes and dries the agent drained from the rocket.
The salts produced during the drying process are drummed and after chem lab
certification, are sent to disposal.

The decon solution for GB is sodium carbonate, which is prepared in the
ETS, and is pumped to the ECC for use in the RDM. Calcium hypochlorite, used
during VX filled rocket demil operations, is prepared in the Central Decon
System (CDS) and pumped, on demand, for use in the ECC. The decon sludge,
generated by the rocket sawing operation is sent from the ECC to the ETS, where
the explosive material is filtered out and removed from solution by further
processing through charcoal absorber colums. The resulting explosive-free filtrate
is sent to the ADS for detoxification and drying. After chem lab certification,
the drummed salts are sent to storage. Metal and fiberglass particules are sent
from the ETS to the DFS to be burned.
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5.1.2 Corrective Maintenance Action (CMA) Manning

Table 5-1 summarizes the MTTR, MTBF, availability and the maintenance
manpower requirements of the munition line and its constituent building
blocks as determined by the building block assessments summarized in
Section 4.0 and the CAMDS Maintainability and Reliability Assessment,
Reference 1.

Considering only single failures in compliance with the study con-
straints, (no multiple building block failures), it is evident from
Table 5-1 that at most, a two man level of effort is required to perform
the actual corrective action necessary. It is to be noted, however, that
because MTTR is in excess of two hours, multiple work crews must be used in
relays of two hour stints for corrective actions in contamination (level A)

areas. |

In addition, Table 5-1 indicates (excluding the UTL, DET, and Trans-
portation which are considered by others) that the RDM, EHM, ADS, MHE, DFS,
and SCS are the munition Tine elements which dictate most significantly, the
following line maintenance crew requirements.

1. A minimum of two electro-mechanical repairmen specially trained
in process equipment, monitors, controls and instruments, to
support the ADS and DFS.

2. A minimum of two repairmen with a good basic foundation of
maintenance o€ hydro and electro-mechanical machines, to
support the MHE, RDM and EHM.

3. At least one electronics technician specially trained to
diagnose and correct faults in the SCS system.

4. A capability of supporting continuously, a two man level of
effort in level A suits within the CAMDS safety constraints
and work rules.

5. A general capability of supporting maintenance in all other
non level A contaminated areas.

Except as noted above, no other uniq.z skills or personnel requirements
were isolated for this munition line.
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5.1.3 Preventive Maintenance Action (PMA) Manning

Table 5-1 summarizes the estimated PMA required during weekend shut
down of the CAMDS equipment. It does not include deferred corrective
maintenance, the requirements for which is not forecastable, nor readily
quantified.

Total weekly average PMA is estimated at approximately 19 man hours,
14 of which are performed in level A suits. To conform with safety work
rules relative to the level A suit work period limitation and the buddy
system, a PMA crew of about 6 is required, working two shifts. No special
PMA related skill requirement was identified.
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5.2 PROJECTILE/CARTRIDGES WITH BURSTER DEMIL LINE

5.2.1 Munition Line Description

NOTE

The only burstered munition in this class located at Tooele,
is the GB filled 105 mm M360 cartridge. The rounds are
packaged two to a box, 12 boxes to a pallet.

In this process shown in figure 5-2, the pallets are transported
from their storage igloos to the Material Handling Area (MHA), where they
are temporarily held until required for processing. In the meantime, the
boxes are inspected for agent leakage at both the igloo and MHA.

A fork 1ift is used to take the pallet from the MHA to the Unpack Area
(UPA), where the rounds are removed from the packing container, placed on a

conveyor which feeds the round to the Explosive Containment Cubicle (ECC).
The propelling charge and cartridge case remain in their original packing
container and are sent to storage.

In the ECC, the round is fed into the Prdjecti]e Demil Machine (PDM).
The round first enters the saw station where the fuse or nose closure plug
is sawed off the projectile. A cut is made through the fuse burster to
expose the burster pellet, so that it will burn instead of detonating in
the Deactivation Furnace System (DFS). The explosive sludge generated in
the PDM sawing operation is pumped to the Explosive Treatment System (ETS)
where the saw cuttings and explosive components are filtered out, and sent
to the DFS for incineration; the filtrate is pumped to the Agent Destruction
System (ADS) for detoxification, drying and disposal. The projectile is
moved to the next PDM station where the burster is removed from the burster
well. The burster is cut up into two sections. The fuse or nose closure, j
and cut up burster are fed to the DFS, where they are incinerated or
thermally deactivated and sent to disposal.

The round is then conveyed from the ECC to the Projectile Disassembly
Facility (PDF) to be processed in Projectile Pull and Drain Machine (PPD).
In the PPD, the projectiles burster well is removed, the agent vacuum
drained and transferred to the Agent Destruction System (ADS). The burster
well is passed through a decon bath; decon being supplied by Central Decon
System (CDS). The spent decon from the PPD is sent to the ADS. The empty
round and burster well are then conveyed to the Metal Parts Furnace (MPF)
for thermal decontamination. After being certified, the metal parts from

the MPF are sent to scrap disposal.
5-7
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The ADS neutralizes the agent and spent decon from the PDF/PPD. Liquor
containing agent residuals from the MPF/DFS scrubbers are also detoxified and
dried; salts produced are chemically analyzed, and upon certification, are
drummed and sent to storage.

5.2.2 Corrective Maintenance Action (CMA) Manning

Table 5-2 summarizes the MTTR; MTBF, availability and the maintenance
manpower requirements of the munition line and its constituent building blocks
as determined by the building block assessments summarized in Section 4.0 and
the CAMDS Maintainability and Reliability Assessment, Reference 1.

Considering only single failures in compliance with the study constraints,
(no multiple building block failures), it is evident from Table 5-2 that at
most, a two man level of effort is required to perform the actual corrective
action necessary. It is to be noted, however, that because MTTR is in excess
of two hours, multiple work crew teams must be used in relays of two hour
stints for corrective actions in contaminated (level A) areas.

In addition, Table 5-2 indicates (excluding the UTL, DET and Transpor-
tation which are considered by others) that the ADS, DFS, MPF, EHM, PDM, PPD,
MHE, and SCS are the munition line elements which dictate most significantly,
the following Tine maintenance crew requirements.

1. A minimum of two electro-mechanical repairmen specially trained
in process equipment, monitors, controls and instruments, to
support the ADS, MPF and DFS.

2. A minimum of two repairmen with a good basic foundation of
maintenance of hydro and electro-mechanical machines, to
support the EHM, PPD, MHE, and PDM.

3. At least one electronics technician specially trained to diagnose
and correct faults in the SCS system.

4. A capability of supporting continuously, a two men level of effort
in level A suits within the CAMDS safety constraints and work rules.

5. A general capability of supporting maintenance in all other non
level A contaminated areas.

Except as noted above, no other unique skills or personnel require-
ments were isolated- for this munition line.
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5.2.3 Preventive Maintenance Action (PMA) Manning

Table 5-2 summarizes the estimated PMA required during weekend shut
down of the CAMDS equipment. It does not include deferred corrective
maintenance, the requirements for which is not forecastable, nor readily
quantified.

Total weekly average PMA is estimated at approximately 25 man hours,
19 of which are performed in level A suits. To conform with safety work
rules relative to the level A suit work period limitation and the buddy
system, a PMA crew of about 6 is required, working two shifts. No special
PMA related skill requirement was identified.
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5.3 PROJECTILE/CARTRIDGES WITHOUT BURSTER DEMIL LINE

5.3.1 Munition Line Description 1

NOTE

The following non-burstered projectiles are
stocked at Tooele Army Depot. P4

105 MM M360 (GB) 155 MM M122 (GB)
155 MM M121 (GB) 8" M426 (GB)
155 MM M121A1 (GB) 155 MM M121A1 (VvX)

In this process, shown in Figure 5-3, the munitions are taken on pallets
from their storage igloo to the Material Handling Area (MHA), where they are
temporarily held until required for processing. In the meantime, the
munitions are inspected for agent leakage at both the igloo and MHA.

A fork 1ift is used to take the pallet from the MHA to the Unpack Area
(UPA), where rounds are removed from the pallet and placed on the Explosive 1
Containment Cubicle (ECC) by-pass conveyor which carries them to the Projec- {
tile Disassembly Facility (PDF) to be processed in the Projectile Pull and
Drain Machine (PPD). The pallets are sent to the Dunnage Incinerator (DUN)
for burning and the resulting ash sent to disposal.

In the PPD, the projectiles nose closure is removed, then the bruster
well is extracted. Agent is vacuum drained and pumped to the Agent Destruc-
tion System (ADS). The burster well is passed through a decon bath; decon
being supplied by the Central Decon System (CDS). The spent decon from the
PPD is also pumped to the ADS.

The empty round, burster well and nose closure are then conveyed via
the Material Handling Equipment (MHE) to the Metal Parts Furnace (MPF) for
thermal decontamination. After being certified, the metal parts from the
MPF are sent to scrap disposal.

The ADS neutralizes the agent and spent decon from the PDF/PPD, liquor
containing agent residuals from the MPF is detoxified and dried; salts produced
are chemically analyzed, and upon certification, are drummed and sent to storage.

5.3.2 Corrective Maintenance Action (CMA) Manning

Table 5-3 presents an assessment of maintenance man level requirements
and maintainability/reliability parameters (MTBF, MTTR, availability) for
the building blocks comprising this demil line.
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Per Table 5-3, excluding the DET and Transportation whose maintenance
resources are determined by others, the MPF, ADS, PPD, MHE and SCS most
significantly dictate the maintenance requirements of thisidemil line.
Discounting multiple building block failures, Table 5-3 also indicates
that a two man crew is required to perform the maintenance actions required
and since MTTR's exceed 2 hours, most repairs in contaminated areas will

require relaying of suited repair teams. This dictates the following main-
tenance crew composition:

1. A minimum of two electro-mechanical repairmen specially trained
in process equipment, monitors, controls.and instruments, to
support the ADS and -MPF.

2. A minimum of two repairmen with a good basic foundation of
maintenance of hydro and electro-mechanical machines, to
support the PPD and MHE.

3. At least one electronics technician specially trained to
diagnose and correct faults in the SCS system.

4, A capability of supporting continuously, a two man level of
effort in level A suits within the CAMDS safety constraints
and work rules.

5. A general capability of supporting maintenance in all other
non level A contaminated areas.

Except as noted above, no other unique skills or personnel requirements
were isolated for this munition line.

5.3.3 Preventive Maintenance Action (PMA) Manning

Table 5-3 summarizes the estimated PMA required during weekend shut
down of the CAMDS equipment. It does not include deferred corrective
maintenance, the requirements for which is not forecastable, nor readily
quantified.

Total weekly average PMA is estimated at approximately 16 man hours,
12 of which are performed in level A suits. To conform with safety work
rules relative to the level A suit work period limitation and the buddy
system, a PMA crew of about 6 is required, working two shifts. No special
PMA related skill requirement was identified.
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5.4 PROJECTILES WITH BURSTERS, MUSTARD, MUNITION DEMIL LINE

5.4.1 Munition Line Description

Figure 5-4 illustrates schematically, the demil line for mustard
filled projectiles with bursters. A1l building blocks shown must function
to sustain production of the munition line. The process begins in the UPA |
where projectiies are placed on a conveyor which feeds them one at a time
to the PDM situated in the ECC. The PDM cuts the nose closure off the
projectiles and extracts the burster. The burster is cut up and sent to [
the DFS with the nose closure. From the PDM, the projectiles are sent to
the PPD where the burster well is extracted. The projectiles (still filled
with mustard) and burster wells are then conveyed to the MPF where the |
mustard is incinerated. Explosive sludge generated by the sawing operations
in the PDM are sent to ETS, then to the ADS for removal of explosive
components, and detoxification and disposal, respectively.

5.4.2 Corrective Maintenance Action (CMA) Manning

Table 5-4 summarizes the MTTR, MTBF, availability and the maintenance
manpower requirements of the munition line and its constituent building
blocks as determined by the building block assessments summarized in
Section 4.0 and the CAMDS Maintainability and Reliability Assessment,
Reference 1.

Considering only single failures in compliance with the study con-
straints, (no multiple building block failures), it is evident from
Table 5-4 that at most, a two man level of effort is required to perform
the actual corrective action necessary. It is to be noted, however, that
because MTTR is in excess of two hours, multiple work crew teams must be
used in relays of two hour stints for corrective actions in contaminated
(1Tevel A) areas.

In addition, Table 5-4 indicates (excluding the UTL, DET and
Transportation which are considered by others) that the ADS, DFS, MPF,
EHM, PDM, PPD, MHE and SCS are the munition line elements which dictate
most significantly, the following line maintenance crew requirements.
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1. A minimum of two electro-mechanical repairmen specially
trained in process equipment, monitors, controls and
instruments, to support the ADS, MPF and DFS.

2. A minimum of two repairmen with a good basic foundation
of maintenance of hydro and electro-mechanical machines,
to support the EHM, PPD, MHE, and PDM.

3. At least one electronics technician specially trained to
diagnose and correct faults in the SCS system.

4. A capability of supporting continuously, a two man level
of effort in level A suits within the CAMDS safety con-
straints ana work rules.

5. A general capability of supporting maintenance in all
other non level A contaminated areas.

Except as noted above, no other unique skills or personnel requirements
were isolated for this munition line.

5.4.3 Preventive Maintenance Action (PMA) Manning

Table 5-4 summarizes the estimated PMA required to be performed during
weekend shut down of the CAMDS equipment. It does not include deferred
corrective maintenance, the requirements for which is not forecastable, nor
readily quantified.

Total weekly average PMA is estimated at approximately 22 man hours,
half of which is performed in level A suits. To conform with safety work
rules relative to the Tevel A suit work period limitation and the buddy
system, a PMA crew of about 6 is required, working two shifts. No special
PMA related skill requirement was identified.
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5.5 4.2 INCH MORTAR, MUSTARD MUNITION DEMIL LINE

5.5.1 Munition Line Description

The system for the demil of mustard filled 4.2 inch mortar cartridges
is shown in Figure 5-5. Sustained processing of 4.2 inch mortars require
the functioning of all building blocks shown. Processing of 4.2 inch
mortars involve the following steps. In the UPA, removal of the propelling
charge, obturator, and base plate is effected by UPA personnel. From the
UPA, the mortar is sent to the ECC via conveyor. In the ECC, the fuse burster
assembly is removed and the burster and the fuse are sent to the DFS. From
the ECC, the mortar is sent to the PPD where the burster well is extracted.
Both burster well and mustard filled mortar are then finally sent to the
MPF for agent incineration and metal parts decontamination.

5.5.2 Corrective Maintenance Action (CMA) Manning

Table 5-5 summarizes the MTTR, MTBF, availability and the maintenance
manpower requirements of the munition line and its constituent building
blocks as determined by the build block assessments summarized in Section
4.0 and the CAMDS Maintainability and Reliability Assessment, reference 1.

Considering only single failures in compliance with the study con-
straints (no multiple building block failures), it is evident from Table
5-5 that at most, a two man level of effort is required to perform the
actual corrective actions necessary. It is to be noted, however, that
because MTTRs are in excess of 2 hours, multiple work crew teams must be
used in relays of 2 hour stints for corrective actions in contaminated
(level A) areas.

In addition, Table 5-5 indicates (excluding the UTL, DET and Transporta-
tion which are considered by others) that the ADS, DFS, MPF, MHE, EHM, MOR,
PPD, and SCS are the munition line elements which dictate collectively,
the following line maintenance crew requirements.

1. A minimum of two electro-mechanical repairmen specially trained
in process equipment, monitors, controls and instruments, to
support the ADS, MPF and DFS.

2. A minimum of two repairmen with a good basic foundation of
maintenance of hydro and electro-mechanical machines, to support
the EHM, PPD, MHE and MOR.
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3. At least one electronics technician specially trained to diagnose
and correct faults in the SCS system.

4. A capability of supporting continuously, a two man level of
effort in level A suits within the CAMDS safety constraints and
work rules,

5. A general capability of supporting maintenance in all other non-
level A contaminated areas.

Except as noted above, no other 4.2 inch mortar munition demil line,
unique skill or personnel requirements were isolated.

5.5.3 Preventive Maintenance Action (PMA) Manning

Table 5-5 summarizes the estimated PMA required during weekend shut
down of the CAMDS equipment. It does not include deferred corrective
maintenance, the requirement for which is not forecastable, nor readily
quantified.

Total weekly average PMA is estimated at approkimate]y 22 man hours,
half of which is performed in level A suits. To conform with safety work
rules relative to the level A suit work period limitation and the buddy
system, a PMA crew of about 6 is required, working two shifts. No special
PMA related skill requirement was identified.

5-23




4

5.6 M23 MINE, VX, MUNITION DEMIL LINE

5.6.1 Munition Line Description

The system for the demil of M23 mines is shown in Figure 5-6.
Sustained operation of the demil line requires the functioning of all
building blocks shown. Actual demil of the mines starts in the UPA where
mines are fed one at a time, to the ECC via conveyor. In the ECC, the mine
is positioned in the MIN machine where it is punched and drained. The agent
is sent to the ADS for detoxification and disposal, and the mine body,
burster and booster are sent to the DFS where the residual agent and
explosive materials are incinerated.

5.6.2 Corrective Maintenance Action (CMA) Manning

Table 5-6 summarizes the MTTR, MTBF, availability and man power
required to effect maintenance on the M23 mine munition line and its
composite building blocks as determined by the building block assessments
summarized in Section 4.0 and CAMDS Maintainability and Reliability
Assessment, Reference 1.

Per Table 5-6, excluding the DET and Transportation whose maintenance
resources are determined by others, the ADS, DFS, MIN, EHM, and SCS are the
building blocks which most significantly dictate the maintenance require-
ments of this demil line. In addition, discounting multiple building block
failures, Table 5-6 indicates that at most, a two man crew is required to
perform the maintenance actions required and since MTTR's exceed 2 hours,
most repairs in contaminated (level A) areas will require relaying of
suited repair teams.

The above considerations therefore dictate a maintenance crew which
features:

1. A minimum of two electro-mechanical repairmen specially
trained in process equipment, monitors, controls and instru-
ments, for the maintenance of the ADS and DFS.

2. A minimum of two repairmen with a good foundation in the
maintenance of hydro and electro-mechanical machines to
support the MIN and EHM.
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3. At least one electronics technician specially trained to
diagnose and correct faults in the SCS computer.

4, A capability of supporting continuously, a two man level of
effort in level A suits within the CAMDS safety constraints
and work rules.

5. A capability of supporting any maintenance action in any
other non-level A protection areas.

Except as noted above, no other M23 mine munition line unique skills
or personnel requirements were identified.

5.6.3 Preventive Maintenance Action (PMA) Manning

Table 5-6 summarizes the estimated PMA required during weekend shut
downs of the CAMDS equipment. It does not include deferred maintenance,
the requirement for which is not forecastable, nor readily quantified.
The total weekly average PMA is estimated at roughly 15 man hours,
approximately half of which requires level A protection. To conform with
CAMDS safety work rules (2 hour limitation on level A suit work period,
buddy system, etc.), a PMA crew of 6 or 7 men is required working one
weekend shift. No special PMA related skill requirement was identified.
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5.7 BULK ITEMS (GB/VS), MUNITION DEMIL LINE

9.7.1 Munition Line Description

. The system for the demil of GB/VX filled bulk items (spray tanks,
MC-1 bombs, MK-94 bombs and ton containers) is shown in Figure 5-7. Sus-
tained demil of bulk items require the functioning of all building blocks
shown. Four different fixtures, each tailored to the requirements of a
different bulk item, are used in the BIF to drain the bulk item of agent.
Only one fixture can be placed and used in the BIF, thus 1imiting demil
operations to a single bulk item type at any given time.

During demil operations, bulk items are taken directly from storage
to the BIF where they are placed on the drain fixture. For the bombs and
the spray tank, a drain/vent hole is drilled through the wall of the agent
containment vessel, and the agent is pumped out and sent to the ADS for
detoxification and disposal. The bombs or spray tank is then rinsed with
decon solution. The resulting spent decon solution is sent to the ADS for
detoxification and disposal. The drained bombs or spray tank is finally
sent to the MPF where any residual agent is incinerated; the decontaminated
metal parts are disposed of as scrap.

For ton containers, agent draining and decon rinsing is effected
using valves on the container in lieu of a hole drilled through the
container wall. A1l uther operations are similar to that of the bombs
and spray tank.

5.7.2 Corrective Maintenance Action (CMA) Manning

Table 5-7 summarizes the MTTR, MTBF, availability and the maintenance
manpower requirements of the bulk item demil line and its composite build-
ing blocks as determined by the building block assessments summarized in
Section 4.0 and the CAMDS Maintainability and Reliability Assessment,
reference 1.

Per Table 5-7, discounting the DET and Transportation whose maintenance
resources are determined by others, it is clear that the building blocks
which most significantly influence maintenance requirements are the ADS and
MPF. Furthermore, excluding multiple building block failures, Table 5-7
clearly shows that at most, a two man crew is required to perform the actual
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4.20 ELECTRICAL DISTRIBUTION- SYSTEM (ELE), BB #27

4.20.1 Purpose

The electrical distribution system supplies and distributes commercial and
emergency standby power throughout the CAMDS site.

4.20.2 Description

Electrical power is supplied at the 12,470 volt level by Utah Power & Light
Co. At the CAMDS site, this power is reduced to 208V and 480V and is connected
to six motor control centers. All power cables are supported in cable trays
throughout the CAMDS complex.

Three diesel engine driven emergency standby generators provide power in
case of commercial power failure to ensure safe shutdown of the demil operations.

Details of the emergency standby generator sets were not available for
review. The secondary power contains in excess of 1000 electromechanical
switching and averload units. The significant types and approximate{quantities
contributing to preventive or corrective maintenance are listed below:

Item Quantity
e Breakers, circuit 482
® Relays 4
e Starters, motor 49
e Contactors 5
e Transformers, control 63
® Heaters, overload 115
e Fuse, buss .62
4.20.3 Special and Safety Requirements

No special requirements during CMA or PMA were identified.

4.20.4 Typical Preventive Maintenance Actions (PMA)

The typical PMA will consist of visual observation/inspection to determine
physical condition of wiring insulation, arcing conditions indicating loose
connections, or other conditions where impending component failure is evident.
The exposed power cables running between CAMDS housings in cable'}rays should
be inspected periodically for indications of insulation damage from vermin
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corrective actions required, and since MTTR's exceed 2 hours, most
repairs in contaminated areas (level A) will require relaying of suited
repair teams.

The munition demil line therefore dictates a maintenance crew which
primarily features:

1. A minimum of two electro-mechanical repairmen specially
trained in process equipment, monitors, controls and
instruments to maintain the ADS and MPF.

2. A capability of supporting continuously a two man level
of effort in level A suits within the CAMDS safety con-
straints and work rules.

3. A capability of supporting any maintenance action in any
other non level A protection area.

Except as noted above, no other special skill types or personnel
requirements necessary to support this demil line were identified.

5.7.3 Preventive Maintenance Action (PMA) Manning

Per Table 5-7, approximately 12-1/2 manhours of PMA is projected
during weekend shut downs of the CAMDS equipment, approximately 6 man-
hours of which require level A suits. This estimate does not include
deferred maintenance which is not forecastable, or readily quantified.
A PMA crew of 6 men working one weekend shift is projected necessary.
No special skill requirements were identified.
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5.8 MUSTARD FILLED TON CONTAINER DEMIL LINE
5.8.1 Demil Line Description

. Figure 5-8 illustrates schematically, the processing of mustard filled
ton containers and the building blocks necessary to support the demil opera-
tions. This is the simplest demil 1ine which directly involves only 2
building blocks. Mustard ton containers are taken directly from storage
to the MPF where holes are punched in the ton container and volatilization
and incineration of the agent occurs. Scrubber liquor from the MPF's air
pollution equipment is sent to the ADS for disposal. The decontaminated
ton containers are sent to disposal.

5.8.2 Corrective Maintenance Action (CMA) Manning

Table 5-8 summarizes the MTTR, MTBF, availability and man power re-
quired to effect maintenance on the mustard ton container demil line and
its composite building blocks as determined by the assessments summarized
in Section 4.0 and the CAMDS Maintainability and Reliability Assessment,
reference 1.

Excluding the DET and Transportation building blocks, whose maintenance
requirements are determined by others, the maintenance requirements of this
demil 1line are dominated by the needs of the MPF and ADS. Therefore, like
the GB/VX Bulk Items demil line, this demil line dictates a maintenance
crew which primarily features:

1. A minimum of two electro-mechanical repairmen specially trained
in process equipment, monitors, controls and instruments, to
maintain the ADS and MPF.

2. A capability of supporting continuously a two man ievel of effort
in lTevel A suits within the CAMDS safety constraints and work rules.

3. A capability of supporting any maintenance action in any other
non level A protection areas.

Except as noted above, no other special skill types or personnel
requirements necessary to support this demil line were identified.

5.8.3 Preventive Maintenance Action (PMA) Manning

Per Table 5-8, approximately 10 to 11 man hours weekly are required
to perform PMA on this demil 1ine. Of these, approximately 5 to 6 man hours
must be expended in level A contaminated areas. A maintenance crew of 5
5-32




3 stvﬂv.;).-
T,

PJRISN) €SJA3ULBIUO) UO] - W3FSAS |LwdQ uoL3Luny 8-G aunbLy

@ L¥C435iveElL

1in

o SR e

SY¥0LJVd TTVYNN¥3ILIX3

A

ey

\&

(39V¥0LS Ol
IN3S QNV Q2WWN¥a)
1vs

e
g

YONOIT ¥3<2INHIS

14

e esaem— 51EVd IVI3W 2dW ru 39VY0LS WO¥d ___JSd ﬂ u

5-33

T e

VS0<SIa Q3LVYNIWVLINCI3Q




PSPIAU SB PALNNAUIS A CNI C(ANO-251R1IY 1371 1) admuduty PALISLD

i ws ¥y ] TI5C Fv $un
1343 20d3p 7@ DUSYSL|AL0dIR BIUBUIIULL 44
0°€ UOL3D3S UOLSSNISLP SIS “pPaJSpPLSUOD 20N &
(4232 p343pLsuod &g 03)
P3pN|oul j0u wajysAs Appng JO SIUBWSALNDIY “yid 40 Vi) 308349 03 pausinbad Butuuew [enide $323|j3y :p,bay uay
T
Xey 2 s ol Xey 2 60v6°0 L°s 8°08 S3INIT NOILINNW TV1OL -
»» » x¥ 2L66°0 0L 0GE uojjejaodsued) =
» » x 9866°0 0L 00¢ . uo32333g 13g
L S0 L 6866°0 0°¢ 8€L2 SUOL3RILUNWWO)  WOD
L S0 L 16660 0°2 | 098 AL 31n24L) pasoLd AL)
L 0°lL L 61660 20°2 L1961 leota322|3 313
L §°0 J‘ L 0°L~| €82 2Lb0l butdid dId
2 »ay __ 2 1966°0 oL¢ LLLz wa3sAS ua3 (L4 114
2 0°¢ ' 2 1586°0 v°9 1% wa3sAS uoL3onaysag uaby sqy
L 01l ¥ 0"~ - - S3LILLLIN N
2 0t 2 0£96°0 L8 822 adeuny sjded |RIdN  IdW
‘Wd 404 ATHIIM SyH || YWD ¥04 | ALITISYIIVAY| MHLIW 491N S¥2079 9NIa1INg
p&ma N3W | NYW Yid 1S3 || 0,034 NIW
JINYNILINIVW IATINIAIYd "JONYNILNIVW JAILIIYY0D ;
INIT TIWIG GSNIVINOD NOL G317i4 GUVLSON “g-§ 314Vl
e,
- A -

5-34

L MR

a1

v.

Jﬂ_f:}. P

T
JRE X .




men minimum is necessary to perform PMA during one weekend work
shift.

~ Note that deferred maintenance is not considered in these estimates.
Additional man power to perform deferred maintenance must be scheduled as
necessary on a week to week basis, or the PMA staff must be "oversized"
to accommodate deferred maintenance which inherently is not forcastable.
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6.0 CAMDS MAINTENANCE RESOURCE ASSESSMENT

6.1 CAMDS MAINTENANCE APPROACH

" Three general but distinct maintenance approaches can be applied to sup-
port CAMDS, viz., breakdown, preventive and engineered maintenance. Briefly
these are defined as follows.

Breakdown maintenance permits equipment to operate until failure before
it is replaced or repaired. It entails little planning but downtimes may be
excessive if maintenance resources are not postured to cope with these failures
with the proper maintenance personnel, skills, facilities and replacement or
repair parts.

The preventive maintenance approach utilizes scheduled inspections and
periodic equipment overhauls or replacements to prevent breakdowns. This
approach embraces significantly more actions than what's normally performed
during preventive maintenance actions (routine services) in the form of test,
equipment replacement and overhaul which is to be routinely performed. This
approach can be effective, but is generally expensive and is not a guarantee
against breakdowns stemming from random failures.

Engineered maintenance utilizes predictive testing and/or actual operating
experience (or experience of similar systems in similar applications) to forecast
equipment overhaul, replacement or repair to prevent breakdowns. It combines
the advantages of the other approaches, but can only be effectively employed
if the necessary predictive data base is available.

While any of the approaches can be used, breakdown maintenance appears
most compatible with the CAMDS. The engineered maintenance approach is clear-
ly not practical for CAMDS because of the lack of the maintenance forecasting
data base. As is generally true for all "first" systems, operational experi-
ence is not available. In addition, predictive testing has not been accomplished
and is pro™ _ly not practical for CAMDS because of the complexity of the system
and multiplicity of critical elements, making isolation of a comprehensive set
of predictive tests difficult, if not impossible, and certainly expensive.
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The preventive maintenance approach is also not practical for CAMDS be-
cause of the following. The CAMDS Maintainability and Reliability Assess-
ment, Reference 1., predicts mean time between failures (MTBF) for the dif-
ferent munition lines varying from 24.6 to 123.7 hours, with 60 hours being
representative. These MTBF's suggest that effective preventive maintainance
would require scheduled shutdowns of the munition lines on the average of every
6th or 7th work shift for equipment inspections, tests, overhaul, replacement
or repair. This operation encompasses more downtime and resources than
correction of a single point breakdown. The preventive maintainance ap-
proach would therefore not only cost more than breakdown maintenance, but would
decrease the system's availability and therefore its productivity. It is also
evident that preventive maintenance is attractive generally only when avoid-
ance of unscheduled shutdowns is of paramount importance.

The breakdown maintenance approach is therefore recommended for CAMDS.
While this approach requires posturing of the maintenance resources which
are not insignificant, for rapid repair of breakdowns, it is still considered
the cost effective approach for CAMDS. It is to be noted that this approach
will be particularly attractive during the initial operations of the different
CAMDS equipment and munition lines where numerous equipment malfunctions,
breakdowns and other "teething problems" are anticipated.
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6.2 CAMDS MAINTENANCE CADRE

To meet the requirements of breakdown maintenance, the CAMDS maintenance
personnel must be highly motivated, innovative, multiskilled craftsmen, with
a good solid basic understanding of the relatively complex electro-mechanical
systems and chemical processes involved. In addition, the CAMDS maintenance
personnel must possess certain mental attributes, most important being a
capability of functioning effectively, in isolation (with a partner) in
confining, mobility and dexterity limiting protective gear in a toxic and
lethal environment. The first set of requirements can be readily assured by
proper screening, selection and training of personnel. The second set is
somewhat harder to achieve, for regardless of indoctrination, training or
even experience, most individuals cannot approach jobs requiring routine
confrontations with a potentially lethal environment without some degree
of nervousness to the detriment of productivity.

The primary purpose of the maintainance crew is to maintain the operational
capabilities of the demil equipment and minimize system downtime with impeccable

safety. To meet this objective, an intelligent and thoroughly trained staff which

thinks and performs as a homogenecus unit must be assembled.

6.2.1 Maintenance Personnel Types

The maintenance staff should consist of a line maintenance staff and an
administrative staff. As envisioned for CAMDS, the administrative staff should
consist of a chief administrator (Chief of Maintenance), technical assistants,
provisioning specialists and clerical and secretarial help. The chief ad-
ministrator is responsible for all maintenance of the CAMDS equipment, and
all maintenance personnel and resources. He is assisted by technical assistants
with associate or bachelor's degrees to help in the administration of
maintenance resources and to maintain and/or develop the technical paperwork
such as procedures, standards, failure analyses and disposition reporting/
recording, etc. The provisions specialists establishes, maintains and dispenses
maintenance provisions, including tools, repair/replacement parts and materials.

To accommodate the breakdown maintenance approach, each operating work shift
must be accompanied by a 1ine maintenance crew capable of coping with any and
all maintenance actions required. The nucleus of the line maintenance staff con-
sists of foremen, technicians and mechanics. The line maintenance staff is
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divided into as many line maintenance crews as there are daily operating shifts,
each with equal capabilities. Each shift maintenance crew is headed by a shift
supervisor (foreman) who coordinates and directs all maintenance actions during
his shift. He also coordinates with his predecessor and relief to ensure
continuity of maintenance activities from shift to shift.

The backbone of the line maintenance staff is the mechanics and technicians
who perform the actual maintenance of the CAMDS equipment. These are the
skilled repairmen specially trained to effect repairs within certain building
block types, but fully capable of assisting with, or even performing maintenance
beyond his normal sphere of responsibilities. Because explosive and toxic
agent confinement considerations severely restrict maintenance access, the crew
which can effectively work on the equipment at any one time in response to a
single point failure, is very limited. Maximum repairmen flexibility and
utilization is therefore vital to efficient maintenance and minimum downtime.

It is therefore exigent that maintenance personnel not be classified in union
contracts by trade and not be limited to specific crafts.

To assist the maintenance mechanics and technicians, mechanics' helpers
are provided. These helpers perform as directed by the mechanics and
technicians in direct Tine maintenance or supportive functions.

6-4
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6.2.2 Personnel Skills and Deployment

The basic maintenance personnel requirements (skills and numbers)

were determined through an evaluation of the maintenance requirements of the
building blocks and the munition lines. As described earlier, each building

block was initially evaluated separately to identify its maintenance needs;

the munition lines were then analyzed to isolate any additional munition line

oriented maintenance requirements.

The consolidated results of these evaluaticns indicate a shift line

maintenance crew consisting of the following personnel types and numbers.

A shift supervisor

2 Electro-mechanical technicians with a basic training of electro-
mechanical systems and special training in process components, controls,
monitors and instruments.

2 Electro-mechanical mechanics (the term "mechanic" is used here to
distinguish these types from the "technicians" described above),
with a basic foundation of hydro- and electro-mechanical mechanisms
and machines.

An electronics technician specially trained to maintain the SCS, COM,
and CTV.

2 Mechanics' helpers

The composition of this shift 1ine maintenance crew is dictated by the
following considerations.

Electro-Mechanical Technicians: The ADS, DFS and MPF are vital elements
in all the munition lines. Without exception at least two of these
building blocks representing the subsystems which ultimately destroy

agent via incineration or neutralization, are employed in all muni-
tion demilitarization operations. These building blocks also have in
common, the extensive use of process monitors, controls, pumps, and
instruments which are projected, as a group, to be one of the most
failure prone elements. These building blocks merit, therefore a
separate crew specially trained to maintain these subsystems. Further,
to assure efficiency and proficiency, this crew should be fundamentally
dedicated to these building blocks but may assist in maintenance in
other areas as the need occurs. Because projected MTTR's for these

—
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building blocks exceed the two hour work period limitation (per suit

entry) by wide margins (average MTTR is 7% hours), a minimum of two

fully trained technicians per operational work shift, working in re- :
lays with mechanics helpers, are necessary.

Electronics Technicians: The CTV, COM and SCS are vital support

elements in all munition lines and are utilized during all demilitariza-
tion operations. These building blocks have in common the extensive

use of electronic components requiring highly speciaiized knowledge and
training. Because these building blocks are vital to the demil opera-
tions, rapid fault diagnosis and repair is dictated which precludes
reliance of outside contract support. Therefore, to support these
building blocks in a fashion that assures maximum availability, a
minimum of one electronic technician per shift, capable of fault
isolation to the lowest replaceable module level is indicated.

Electro-Mechanical Mechanics: Generally, with the exception of the
building blocks cited above, the rest of the CAMDS building blocks
evaluated in this assessment are basically hydro- and electro-

mechanical systems. Evaluations of these building blocks and their
associated munition lines indicate that maintenance can be readily
accomplished with a two man crew who physically effect the actual re-
pair with appropriate assistance and coordination from operators at
control stations. For the most part, maintenance consists of isola-
tion and replacement of faulty components. In non toxic areas, this
presents no special problem. In toxic areas however, the projected
MTTR's exceed the two hour level A suit work limitation (per suit
entry) requiring relaying of repair teams, thereby increasing personnel
requirements, A minimum of two repair teams is necessary, each comprised
of a fully trained mechanic and a mechanics helper.

Mechanics Helpers: These helpers assist the technicians and the
mechanics perform maintenance. They in general, provide support as
directed by the shift supervisor or the mechanic or technician assisted.
They also function as the backup man (% masted) to the crew working in
level A suit in toxic areas. Mechanic and technician trainees are in-
cluded in this personnel category until they become fully qualified
maintenance repairmen. A minimum of two helpers are required.
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The number of the maintenance personnel types were determined by de-
ployment considerations as follows. Figure 6-1 illustrates the scheduling
and assignments of the shift maintenance crew for a failure in a toxic area

of the MPF, DFS or ADS. Pertinent assumptions significant to Figure 6-1 are

as follows.

].

For convenience, the failure is assumed to occur at the end of the
previous work shift. Failures are likely, in fact, to occur any
time during a work shift; this however, does not alter the manning
requirement. Its principle impact is that two or more work shifts
may be involved in maintenance actions.

The shaded areas shown represent the time required to get into and out
of Level A suits. While shown as a single % hour block at the begin-
ning of a suited period, it is shown as such only for convenience.
This period in reality, encompasses two separate actions occurring

at both ends of the 2 hour suited period.

After each work period in level A suits, a % hour observation and rest
period is requird, to ascertain that inadvertent exposure to agent
has not occurred. These periods are designated by "OBSV."

A work shift includes a one hour break and lunch period. Personnel are
at the CAMDS site a minimum of 9 elapsed clock hours as shown.

The shift supervisor directs and monitors the overall maintenance
action from the CON., The electronics technician, who is not involved
directly in this fault episode, assists the shift supervisor in
monitoring and goordinating maintenance actions.

Repair teams consisting of an electro-mechanical (E-M) technician

and a mechanics' helper, work in relays to perform the actual fault cor-
rection, MTTR's are such that a single crew working a two hour shift
eannot complete fault isolation and elimination.

The E-M mechanics are partially suited and function as backup men to
the suited work teams as shown. They are also available when not re-
quired as backup men to provide assistance as directed by the shift

supervisor,

Personnel as required to satisfy the buddy system enforced on site
and other safety oriented work rules are drawn as required from
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the idle CAMDS operating cadre.

9. The personnel and facilities which normally support the operating
CAMDS cadre, i.e., the PSC personnel are also available to support
the maintenance crew.

10. E-M mechanics and technicians assist the electronics technician in
any repair action required in toxic areas of building blocks normal-
1y under their respective responsibilities. Further, such repair
action is universally removal and replacement of assemblies or
components with no in-situ repair.

11. Breakdown maintenance of the UTL systems and the ELE diesel generator
is to be effected by depot maintenance.

It is obvious that Figure 6-1 can be made applicable to faults in the
building blocks normally serviced by the E-M mechanics rather than the E-M
technicians by interchanging the E-M mechanics positions for E-M technicians.
It is further obvious that for fault correction in the non toxic areas, the manning
level dictated by Figure 6-1 exceeds the manpower actually required primarily be-
cause the two hour level A suit work stint limitation does not apply.

Figure 6-1 therefore represents the minimum line maintenance crew per
work shift necessary to cope with any unscheduied shutdown of the production
line as is required by the breakdown maintenance approach adopted in this
assessment. Comparison of this line maintenance crew against the munition
line requirements determined earlier (Section 5.0) indicates compatibility and
generally a good fit, except for the mustard ton container demil line where minor
over staffing results.

While Figure 6-1 identifies the bases for determining the minimum line
maintenance staff, it does not include provisions for personnel illness, vaca-
tion and other absences. Assuming 35 days vacation and sick leave per man per
year, approximately 1 man year's time per shift is lost to absences. As such the
maintenance crew should be increased by one man per shift who should either be a
E-M technician, a E-M mechanic, or an electronic technician. With careful
scheduling of vacations, this additional man can easily maintain the proficiency
of the shift maintenance crew at acceptable standards. To accommodate illnesses
and other unpredictable absences, temporary use of manpower from the CAMDS
operating cadre should be considered.
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For a two shift per day, 5 day work week, the maintenance staff recom-
mended for CAMDS is as shown on Table 6-1. For a three shift per day, 5 day
work week, the recommended staff is shown on Table 6-2. These are to be
considered the minimum requirements based on premises as delineated above. Be-
tween production line failures, the maintenance staff is to be utilized to per-
form routine preventive maintenance (to the extent possible with the system
operating) and miscellaneous overhaul and repair of equipment.
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Table 6-1 Maintenance Staff Deployment For Two Shifts
' Per Day Operations
J

Administrative Staff

Chief of Maintenance
Technical Assistants
Provisions Specialists
Secretary

Total

-_— N N =

1st Shift

—_— ) —d

2nd Shift

Line Maint. Staff

Shift Supervisor

. E-M Technician

L, E-M Mechanic
Electronics Technicians
Helpers '
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Table 6-2 Maintenance Staff Deployment for Three
Shift Per Day Operations

Total 1st Shift 2nd Shift 3rd Shift
Administrative Staff
Chief of Maintenance 1 1 - -
Technical Assistants 3 1 1 1
Provisions Specialist 3 1 1 1
Secretary 1 1 - -
8 4 2 2
Line Maint. Staff
Shift Supervisor 3 1 1 ]
E-M Technicians 7 3 2 2
E-M Mechanics 7 2 3 2
Electronic Technicians 4 1 1 2
Helpers 6 2 z 2
27 9 9 9
6-12
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For routine PMA which can not be accomplished whenever the demil lines
are functioning, weekend preventive maintenance must be scheduled. Per analyses
at the building block and munition line levels, the manpower requirements
for weekend preventive maintenance does not exceed twenty-four man hours. To
perform preventive maintenance a weekend work shift of no more than 6 men is
adequate. In lieu of assembling a separate preventive maintenance crew or
overstaffing the shift line maintenance crews to provide the manpower pool
to accommodate the additional preventive maintenance requirements, it is
recommended that preventive maintenance be accomplished via scheduled overtime of
the shift line maintenance staff. This approach is considered mos: cost ef-
fective in the long run as staffing, training, overhead and payroll expenses are
minimized.

It is to be noted however, that despite the cost effectiveness of paid
overtime for weekend PMA,deferred maintenance requirements may dictate a
crew larger than necessary to accomplish preventive maintenance only. Deferred
maintenance (i.e., maintenance stemming from failures or malfunctions which
do not compromise safety and which can be deferred to weekend shutdowns before
repairs are effected), may occupy most of the preventive maintenance person-
sel such that required PMA are not accomplished. Deferred maintenance are not
forecastable since they basically stem from random events. Quantification of
deferred maintenance requirements is also difficult, particularly without ex~
tensive operating experience. As such, it is recommended that initially paided
overtime be employed for PMA. As experience is assimilated, if deferred main-
tenance becomes a large portion of the weekend maintenance activities,
consideration should be given to a 3rd (for a 2 shift work day) or 4th
(for a 3 shift work day) full shift working 3 days during the week and
both days during the weekend for PMA and deferred maintenance.
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6.2.3 Use Of Depot Maintenance Resources

During the course of this assessment, numerous instances wherein depot
maintenance can advantageously be employed for maintenance of the.
CAMDS equipment were noted. In general, these involved maintenance of elements
or subsystems in non toxic areas, which are not directly associated with the
dismantling of munitions or draining and disposal of agents, and which are
similar to equipment already maintained at the depot level where trained
personnel and facilities already exist.

Therefore, to ease the demands on the CAMDS maintenance resources, it was
assured in this assessment that depot maintenance will be utilized to maintain
the CAMDS equipment where merited. The CAMDS resources identified by this
assessment therefore reflects the use of depot maintenance for the following
items:

1. Materials Handling Equipment: Corrective and preventive maintenance
on trucks, forklifts, cranes, hand carts, etc., not part of the CAMDS
building blocks.

2. UTL boilers and air compressors: Corrective maintenance only, pre-
ventive maintenance by CAMDS.

3. UTL diesel generator and switch gear: Corrective maintenance only,
preventive maintenance by CAMDS.

4, ELE diesel generator and switch gear: Corrective maintenance only,
preventive maintenance by CAMDS.

5. CAMDS buildings: Preventive and corrective maintenance.

6-14
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6.2.4 Personnel Training

e ——

Extensive training of CAMDS maintenance personnel is necessary, not
only to ensure system performance and availability, but to ensure impeccable
safety to CAMDS personnel and the surrounding civilian community. Ideally,
it is best to have experienced, competent mechanics and technicians steeped in
the basic fundamentals and train them for the unique CAMDS equipment and
safety and operating procedure. However, it is not always possible to find
adequate numbers of such personnel, particularly considering the hazards in-
herent in CAMDS. A training program is therefore recommended to acquire the
necessary maintenance cadre.

This training program should be instituted as soon as possible to ensure
availability of qualified repairmen prior to the initial operations of CAMDS.
To the extent possible, on the job training should be employed utilizing dummy
munitions to familiarize personnel with "actual" working conditions and pro-
cedures. The training program should incorporate the basic fundamentals as
necessary to produce a qualified mechanic/technician. Such fundamentals as
the basic maintenance techniques, mechanical maintenance and electrical
maintenance should be included to teach new students and to serve as refreshers
for old timers. In addition, indoctrination and repeated drilling of safety
procedures and contingency actions, the recognition of symptoms following
exposure to agent, and the proper aid procedures should be included. The
hard core of the training program should be, however, familiarization with and
maintenance of the CAMDS equipment.
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6.3 CAMDS MAINTENANCE FACILITIES

To ensure rapid and full response to CAMDS equipment breakdowns, as neces-
sary to minimize down times, a well equipped maintenance facility is es-
sential. This maintenance facility should at minimum, encompass fully out-
fitted repair shops, a decontamination area, office space and space for repair
parts and supplies. In addition, it is important that this facility be on
site to maximize access to maintenance resources and to eliminate the problems
of handling and: accountability of contaminated items off-site. The following
lists the general requirements of the maintenance facilities considered nec-
essary to support CAMDS.

6.3.1 Building Requirements

e(Office Space: Approximately 500 square feet for Administrate staff;
100 square feet for chief of maintenance, 400 square
feet for staff.

eSpare Parts and Provisions Space: Approximately 13,000 square feet
for 10,000 1ine items, both pinned and pa]]etizéd, based
on RMA M34 experience.

eMechanical Repair Shop: Approximately 500 square feet for three work
benches, storage bins, tools, and lockers. This repair
shop is to be used for refurbishing components typically
represented by hydraulic cylinders, draphram pumps, and
air tools.

®Electrical Repair Shop: Approximately 300 square feet for two work
benches, one desk, storage bins and test equipment, This
repair shop is to be used to repair components typically
represented by TV monitors, cable assemblies, and con-
trol panels.

eDecontamination Area: Approximately 1000 square feet area, ventilated
through a charcoal filter with sodium hydroxide, calcium
hypochloride, and clear water dip tanks, a vacuum oven,
a toxic floor sump and fork 1ift access.

eStorage for Contaminated Items: Approximately 1000 square foot area
ventilated through a charcoal filter for the storage of
items which have been contaminated and cannot be detoxified
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without damage, eg., the FIL filter leak tester and sensitive electronic in-
struments, This area is also for the storage of contaminated demil machines/
fixtures not currently in use,

6.3.2 Shop Equipment

1. A complete set of basic hand tools and tool lockers.
2. Oxy-Acetylene welding unit.
3. Arc-welder.
4. Drill press, bench type.
5. Work benches.
6. Storage bins.
7. Bench or pedestal grinder.
8. Small metal lathe.
9. Safety solvent cleaning tank.
10. Hand drills with extension cords.
11. Portable hand drill.
12. Hydraulic jacks.
13. Soldering equipment.
14. Combination vices.
15. Pipe threader/cutter.
16. Tap and die sets.
17. Pipe taps
18. Tube cutters, bending and flaring tools (portable)
19. Wood working tools (saws, combination square, etc.)
20. Spirit level.
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6.4 CAMDS SPECIAL EQUIPMENT

Special tools as identified by this analysis are tabulated in Table 6-3.
These were isolated by review of the design drawings in the 3 October 1975
CAMDS baseline, a process which even under the best of circumstances, is

extremely limited for purposes of special equipment identification and definition.

Recognizing that good engineering practice fosters the minimizing of
special maintenance gear it must also be recognized that while not mandatory,
special tools can ease maintenance and reduce down times. Situations where
special tools could be extremely beneficial are typically represented by
actions wherein maintenance access is extremely limited and where repetitive
high frequency maintenance actions, such as cutting tool servicing, are in-
volved. Totally dedicated tools, jigs or even fixtures are readily justified
for CAMDS particularily for use in contaminated areas.

Unfortunately, special tool requirements and options generally best
manifest themselves after hardware is fabricated and installed and often only
after operation experience is assimilated. It is therefore recommended that
as part of acceptance testing and validation of maintenance procedures, concerted
efforts be made to identify special maintenance gear. Areas which should be
investigated for special tools consideration are tabulated in Table 6-4,




Table 6-3 Special Tools Requirements

Building Tool
Block Description Purpose
UPA Beryllium Wrench Removal of striker nut on 4.2" mortars
Special Tools Removal of mine arming plug and spring
ECC ECC Tool Set Set dedicated to maintenance of the ECC
and machines and support system install-
ed in the ECC
DFS DFS Tool Set Set dedicated to maintenance of the DFS
contaminated components.
MPF MPF Tool Set Set dedicated to maintenance of the MPF
contaminated subsystems.
ADS ADS Tool Set Set dedicated to maintenance of the ADS
contaminated subsystems."
PPD PPD Tool Set Set dedicated to maintenance of the PPD
and associated conveyors in the PDF
Y, BIF BIF Tool Set Set dedicated to maintenance of BIF
subsystems in the agent drain bay.
Strap Wrench Removal of air drills
Wrench Removal of 2 inch nut.
MHE MHE Tool Set Set dedicated to maintenance of the con-
. veyors. This tool set is to be decon-
taminated after use and stored in the
maintenance facility in a special vent-
ilated area.
FIL Step Stool To facilitate removal and installation
of filter elements in the 6000, 8000,
and 15,000 cfm filters.
Filter Challenging To meter Halon 12 challenging agent
Agent Dispenser upstream of charcoal filters.
1 CTvV, COM Test Equipment For diagnosis and maintenance of elect-
| and SCS and Tools rical equipment.
j . (:)
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maintenance repairmen. A minimum of two helpers are required.

" Table 6-4 Recommended Areas for Special Tool Consideration
)
Building =
Block Purpose
RDM Saw blade removal and replacement.
Punch removal and replacement.
MIN Punch removal and replacement.
PDM Nose closure saw removal and replacement.

Burster saw removal and replacement.

FIL Permit penetration of filter enclosure 4
without agent release to atmosphere
during inspections and filter replacement.

R ——
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6.5 CAMDS SPECIAL MATERIALS
6.5.1 Lubricants and Hydraulic 0ils

While lubricants, solvents and hydraulic oils are not normally considered
special materials, for CAMDS these items must be carefully selected and controlled.
A11 1lubricants, and hydraulic fluids must be screened to ensure that they are
compatible with the agent protective gear worn by CAMDS personnel and do not
degrade the agent exclusion capabilities of the protective gear. Furthermore,
safeqguards should be implemented to ensure that only approved lubricants, sol-
vents and hydraulic fluids are utilized on-site and that all non-approved
types are barred, not only from use, but from being admitted to the CAMDS site.

Currently, investigations assessing campatibility of protective gear and
lubricants, solvents and hydraulic oils are in process by the Army. As such,
the specification of lubricants or solvents is not possible; the following
however, 1ists a summary of the lubricant type required for the CAMDS as
determined by the current assessment. '

e A "spray-lube" rust, corrosion, anti-seize protection for the
conveyors belts, chains, links, etc.

® A general prupose grease, medium grade for packing, bearings,
cam followers, clevis bearings, etc.

o A high temperature grease, non melt type for use in hot dynamic
components of the furnaces.

e An all purpose gear fluid lubricant, non corrosive, extreme pressure
for gear boxes, gear motors and transmissions.

® An air tool lubricant for pneumatic motors, drills, cylinders,
actuators, etc.
Hydraulic fluids for the hydraulic power systems.
Air compressor oil, with additives to keep compressor clean, and
with high fire and flash points.
Solvent; non drying, lubricating and cleansing type.
An extreme pressure grease, for gear boxes, jactuators, bearing, etc.
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6.5.2 Contaminated Item Bags and Transporters

Transportation of contaminated items through clean areas require the items
to be sealed in an agent tight container. Polyethylene and other impervious
plastic bags are convenient for the smaller and lighter items and have found
wide use for this purpose. However, the larger and heavier items, particularly
irregular shaped hardware with sharp edges and corners, present special handling
problems because of the tendency of plastic to tear if the item is not properly
supported. Special bags, selected for their strength characteristics (particularly
load bearing, and penetration and tear resistance) are therefore recommended for
use as follows. The contaminated item is first put into the special strength bag,
then placed and sealed in the plastic bag. The plastic bag should be loosely
fitted to permit firm gripping and holds on the inner bag without stressing or
tearing of the outer plastic bag. These special bags as well as the outer plastic
bags should be expendable and burned in the MPF. Bag materials should therefore
be selected such that air pollutants are not added to the MPF effluents.

For handling of large and/or heavy items which occur routinely, e.g., the
filter elements in the FIL, special support gear warrants consideration. Special
hand carts equipped with sealable containers, either expendable or reusable,
designed to butt up and seal against the FIL access doors could greatly simplify
not only disposal of used filters, but the change out operation itself.

It is therefore recommended that special bags constructed of high strength
material (e.g., canvas, thick burlap, nylon, etc.) be procured and utilized to
support CAMDS as noted above. In addition, consideration is recommended for
special carts/containers for handling of contaminated items on a routine basis.
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6.6 SPARE PARTS

The success of the breakdown maintenance approach hinges, to a large
extent, on the rapid availability of replacement or repair parts necessary
to fix breakdowns. A well stocked spare parts inventory is therefore vital to
to CAMDS if downtimes are to be minimized.

In view of the above, considerable efforts were expended to develop a
spare parts inventory which will assure, with high probabilities, the avail-
ability of the "right" spare and repair parts without sparing a complete
second system (ie., sparing everything which, whiie prudent, i$ very ex-
pensive and cumbersome). This spares inventory was generated in the following
fashion. Design drawings, as available, were studied in detail to isolate the
mechanization methods employed by the CAMDS equipment (to meet design ob-
jectives) to identify functional and dynamic components, critical components,
and components subject to wear. These components were then categorized relative
to:
criticality of function furnished
projected failure rates
wearing characteristics
procurement lead times
vulnurability to abuse or damage from minor off-normal operations

servicability

These categorizations then served as the basis for selecting items and their num-
bers to be spared. Generally, all critical items vital to the operations of the
equipment were spared, and any item with high failure rates, poor wear char-
acteristics, long lead times, poor servicability, or is subject to abuse and
damage, was spared. Items with high mortality rates were spared in quantities

to provide more than a first replacement.

In keeping with the basic maintenance philosophy of deemphasizing
in situ repair to minimize downtime, assemblies were generally spared in
favor of repair parts (eg., saw assemblies were spared rather than saw
repair parts). However, in selected instances, particularly where cost
considerations favor component repair, repair parts were also spared.
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Additionally maintenance guidelines, specifically the following, were
utilized to facilitate the spares definition process:

® To minimize downtimes, component removal and replacement
to be employed for fault correction to the maximum extent
practical, i.e., avoid in-situ repair. (Note that this infers
a virtual "second system" of all critical components.)

e Items are deemed expendable if the cost of decontamination,
repair parts and labor approached the replacement cost.

e Sparing of repair parts necessary to fix or refurbish a
component or assembly is not critical if the basic component
or assembly itself is spared. Ordering of spare parts in
such situations can be done after disassembly of the item
removed to determine the nature of the failure and the parts
necessary to make repairs.

Table 5-5 presents the CAMDS spare part list as structured by the above
process. The format utilized is identical to that used by TEAD for their
CAMDS spares inventory listings.

During construction of Table 6-5, a number of difficulties and
deficiencies in the CAMDS design and spare parts inventory control system
surfaced. These are as follows:

1. The inventory control number (ICN) system employed resulted in a
great number of identical items being spared under different
inventory control numbers. Typically, for example, the Wilden
Pump and Engineering Company diaphram pump model M-8-S is listed
separately under three different ICNs, viz., 21-650-0315, 18-651-
0301 and 18-651-0401. Unless a cross referencing system is
established to note that these pumps are identical, 3 pumps at
approximately $1,500 each will be spared under different ICNs.
It. is, therefore, advantageous to set up a cross referencing
system to eliminate duplicity of hardware spared under different
ICNs, or to revise the design drawings to ensure that all
identical hardware are listed under common ICNs.
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The 3 October 1975 baseline drawings used to construct the spares
listed is not a complete set. Numerous components as well as sub-
systems, known to exist, could not be identified on the drawings.
The spare parts list is therefore incomplete and must be updated.
In Table 6-5, such items listed without ICNs represent items

known to be part of the system which could not be identified on
drawings.

The 3 October 1975 baseline did not identify most of the MPF,

DFS and ADS process monitors, controls and instruments by vendors
and part numbers. Therefore a complete list of spare parts could
not be generated for these building blocks. Since the contractors
designing these systems are currently obligated to furnish recom-
mended spare parts lists, TRW was directed to not include these
building blocks in their spares listing. This spare parts list
therefore does not include the requirements of the ADS, DFS and
MPF, which should be incorporated as they become available.

Lack of Parts Standardization - Numerous examples of parts stan-
dardization could be made to significantly ease maintenance
logistics. Three examples follow:

Hydraulic Cylinders: The 3 October 1975 baseline identifies 86
different hydraulic cylinders. Since'hydrau11c cylinders are

generally considered critical items, approximately the same
number of different cylinders will be spared. Moreover 14 dif-
ferent manufacturers are specified. It is probable that this ex-
treme diversity of cylinders and manufacturers could have been
pared significantly had diligent standardization efforts been
instituted in the early design process, since many of the cyl-
inders are similar with minor differences (e.g., 1/2 inch stroke
difference and cushioned ends vs. non-cushioned ends). The ad-
vantage of reducing the number of different cylinders is obvious.
The reduction of different manufacturers eases logistics, could
even lead to standardization of cylinder repair parts, and would
reduce the need to familiarize the maintenance staff with the
different manufacturer's design approaches, styles and features.
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Limit Switches: 36 different 1imit switches are identifiable under
48 different ICNs. Additional 1limit switches are known to exist

but are not identifiable by ICNs. There is a noted lack of standard-
jzation in limit switches. Plug-in types are used in some systems
while in others, non plug-in types are employed. Additionally,
variation in the cam followers were noted; differences creating
different part numbers which could have been avoided, for the most

part, by minor design considerations.

Hydraulic Motors: Currently 3 hydraulic motors manufactured by

Char-Lynn are specified, all under different ICNs. Two motors are
Geroler model AA while the third is a Geroter model AAs. While
very minor differences in torque characteristics exist, both models
have the same mounting and hydraulic connection interfaces and a
rated displacement of 3 cu in/rev. Standardizations of

these motors could result in sparing of one motor in lieu of 2 or 3.

The drawings do not consistantly specify vendor part numbers to
completely identify the part. In some cases where different
vendor part numbers are specified, the accompanying narrative
description suggests identical items. For example, 4 gear motors,
all manufactured by Boston Gear Company with identical service
requirements, viz., 58.3 rpm, 385 in-1b output torque, 230/
460/60/3 A.C. power are specified as follows:

ICN VENDOR PART NUMBER
22-400-0102 None Specified
22-401-0101 F321B-FUX
22-418-0102 F321B-30-FUX
22-419-0601 F321B-30-J3-FUX

It is suspected that these items are in fact the same component.
If they are not, the differences are probably minor variations in
motor enclosure types, which should have been standardized.

6-26

tegn Faus v
o e, L SRR




o e

NOI1JVY SSI
4INN

09 8L-LL
92/90/%0 30
T 39vd

T eTNNN

et N

NN

3002 301 Qo3
143y NIS AlL0

9L=GL HL~-0L 69-99
sV

HSNE 171¥%0
ININdS
HSNE T171¥a
¥3IONITAD
d30NI74)
YOSN3S
¥3IANITAD
LELLE @ P]
¥IONITAD
AS LIWIY
AS LINIY
AS LINIT
RS LIWIN
SevY NJOHS
¥IONITAD
¥3IANITAD
ONI¥Y3E
ONI¥v3d
ONI¥v3e
INI¥V3E
%18 RO11Id4
¥18 »0111d
¥3ANITAD
A3770¥1
YIONITAD
S¥34¥0 31V
3313W0W3NY
¥OAIANDD
INvyd 8If
A3170¥1
INSVENIVHD
L1SIOH Jd1v

Nttt NN~ Nt NN et

—“aNNN

ONYH=NO XVH
13AN
19-9¢ 16-%§ ES=YY
WILSAS T02INDD AXPIN3ANI
S1uavd ¥IvdIY¥ SOWVI

JAUNLVIINIWON

§-9 3(qey

S0168

S0T66
€8250
(2511
LETYO
€8260
§T561

62616
62616
62616
62616
§9262

18012
19012
%012
15012
15012
15012
€8240
00692
£8250
€9686

00692
00§92
00§92

3003 94w

€9-6¢€

89-88-S
2180-90€-90
8=-96d
W=Z)=9=-83-HN=-G2"°C
¥I=29H1
9=-3-11=-2FN
II=6=1S=HH=-¢
106T1-11€-20
geer
AT=¥1IdAST
2=-¥1IdA ST
VI=-VIJdAST
JE-VIIdAST
d=-9XG2TTISHYS
€0TYL96L
L659-88X-0%0¢€
2E-2L99-W
21-9121-8
9-9121-8
6-9TST3N
9143S

918dd
1010-22%-10
20LL
J)-6°81-3022-6"°1
1-100%
2100-000~-10
v8000-000-10
2000-000-10
(1,723

SEoLE

o612

NS3/7¥38NNN LYvd
CEL

8E-61

»190-906-90
2180-90£-90
€090-90€-90
102€-11£-20
901€-11€-20
101E-11€-20
206T-11€-20
106 T-11£-29
1041-T1£-20

-11£-20
-11€-20
-11€-20
-11€-20
-11€-20
9100-000~29
$100-000-20
0100-000-20
6000-000~20
$000-000~20
90%0-229-10
$0%0-229~10
%0%0-229-10
1010-229-10
6100-000-10
9100-000~10
$100-000~10
2100-000~10
v8000-000~10
£000-000~T0
£000-000~10
2000-000~10
1000-000~10

CELTT0)
$0)

l~¢

s

6-27




NOI1dY - ssi
LINN

08 8L-2

3002
1438

=5

94/90/7%0 30 SV

k4 394

ANttt N O A NN O ONN @ ot vt ot o ot 0t N ot ot ot o4

01 ao3y
NIS ALD
%-0L 69-99

¥30303¥

$9-29

T 0S 3AIVA 5990 9281128
t HILIRS 62616 104t
1 AS LINID 62616 1IM20T
1 RS 1IWID 62616 TINTS
v nS 1IWIY 62616 LTe
1 NV4X INIOF 089€L 97 HINI 990822
t IAIVA 62010 §069-90€~90
1 JAIVA S98%0 OEVIt28
1 JAIVA 6E2LE saLt
1 14 ST¢3ISOH 12£0€ »210
t dhnd 82990 02 1300M
) ¢ ¥3ANIA)D £€9250 0=33-6 *2=4¥=Hl=¢"1
2 ¥3ONIAD €8260 0-00=2=33=-Hu=-6"1
y ¥3IONIAD €9250 0-00~1-44-HN=-62°E
T ¥3ANI A, €8260 H=00=-€-4-HN=-62°E
2 JAIVA 06660 $-008-W224d
2 ¥3IONITAD €8250 0-00-2-334-HN=6°T
1 QIAIQ m014 L2602 10€-4
1 ¥3ONITAD €820 0-00-TT=J3-HW=-62°E
1 ASSY 3SOW 16258 9E-896-895-80-E00€E
1 ¥3ANIIA) €9260 G2 T=d4=-HH=5*2
1 ¥3ANIAD £€8260 €-d4-HU=G21°T
6 ASSY 3SOH L6158 05-895-895-80-E£00¢E
1 ASSY 3SOH L5158 $2-095-896-80~-E00E
4 ASSY 3SDH 15169 02-905-9%§-90-£00€
1 JAIVA $%8%0 €6J0128
) § ¥01vVIN93Y LLYES ¥02%¢
1 ¥3IONITAD €9250 33-40-33-HH-§
1 ¥3ONIAD £€8250 ¥=22-90-1S-HH=-§*2
1 JATIVA 82010 - LNSE22S0E42VS T
1 Nvdx INIOF 009€L 0s2e
1 ASSY 3SOM 20066 $190-90€-90

ONVH=ND XYW 33NLVIINIWNON 3009 93w NSJ4/7¥39NNN LUV4

————— . 93M
13A3
19-9¢  1§-5¢ £5=-9% €9-6¢ gE-61

W31SAS T03INOI AYOINIANI
S1¥vd ¥lvd3iy SOWY)

(Panuljuod) g-9 3lqel

116€~90£-90
805€-90€-90
€08¢-90€-90
2066-908-90
106£-90€-90
209§~90€-90
109€=-90€~-90
92€€~90€-90
22€£-90€-90
€2€6~90€-90
126€~90€ =90
S12€-90€-90
¥12€-90€-90
€126~90€-90
212¢~90£-90
TI26-906-90
$02¢-908=90
902€-90€-90
€02€-90€~-90
202€-90€-90
102€-90¢~90
6002-90¢~90
2002-90€-90
$180-90€~90

8l~%

6-28

D
.

-
v

S8y

ey




. .

s ¢ 371220N 0TV99-91¢~1 . =0
- 9 2 31220N 0186¢2°0-91€~1 -10
1 ¢ ¥01vNLIY 62010 8-13 =10
1 1 13%SvE 1 {13 =40
5 1 T 133sve 198 =10
1 3 1138-A 95612 (09-8)009AE -8
1 1 HILIAS 60L06¢€ LE-IONVYUECT-TH=dY -0
t 1 HOLIAS 60L6¢€ 6E-IONVYECT-To=dV -10
2 1 AVI3Y %€0%0 €L1021S -20
2 1 HILIAS %€0%0 866€2 -20
1 T 1V1SON¥3HL 1092¢ -40
€ €. 3901914V) -20
1 ) Gl HILINS $-0061 =10
1 1 ¥IWNIL 89-GdN-60-9V=44u -20
1 X YINDD dW3IL s29L1 (008-05)9991V%69] -20
184 1 AV 3704d-9¢IVA02T-A009 3V -10
1 T dNOIOWYE3IHL 69159 NOJIIS-S -19
3 3 1 ¥d334-ININ TEOTV2202) -40
9 2 YOLVINSNI dEbEY -10
T € € 13I%SV9 =926V =20
€ 1 ¥YWYOISNV AL -10 o
€ 1 ¥010W 2EVIST -0 ~
T € X IATVA (LV9%09AIVILETY -40 :w
3 1 13n4“dNnd d2teEy -20
: 9 9 300413313 0691V -20
AR € £ 37220N -0
€ € 3121210N -0
£ 1 ASY ¥IN¥NE 2V=210L AVR=-NN =40
; 1 T AS 1ININ 62616 €°0-13-T-W201 LS =936-90
4 T RS LINI 82616 §°0=-13-T=1W1S 9¢ =92¢-90
2 ) AS L1INIY 11939 $¢  =925-90
] € AS 1ININ 62616 (12 15¢] % =926-90
NOILdY SSI  300) 307 003¥  ¥30¥03¥  ONVH=NO XVW 3¥NIVIONIWON  300) 94 NS3/7¥38NNN 1UVd ¥INNN
1INN 438 N1® AlD —— 94u S0
o= 134N
08 8l=LL 9L=6L %1-0L 63-99 §9-29 19-86 15-%¢ €S-0y €9-6¢ gE-61 (1T 3
94790/%0 30 SV “431SAS T0¥INOD A¥OINIANI 5
€ 39v4 S1¥Vd ¥Ivd3d SANVI N
(panuijuod) g-9 3iqe}
" —
» - (&)
LEE s e S RSEEED 2o
— NES, SRS -— .




NOIL1JY SSI

L1INN

08 9l-LL

3003
Tdie

9L=-S2

927907%0 40 Sv

L4 39vd

07
NIg

% -CL

L

NNNANMOANNNNSN -
~

oNT

™Mot N

ad3y
AlO

69-99

4300034

§9-29

¥OSN3S
¥OSN3S
IATVA

N3 3IATVA
JATVA
JATVA
JATVA
JATVA

1I% 1531
AS 1INWIT
J01vIN93y
¥IV ¥31714
¥01vIN93Y
JIv ¥31714
¥01vIN9 3
¥010W

S3ad 39nv9
WNIVA 3ISOH
70S 3ATVA
0 ¥3ISATVNY
JATVACLIN
JATVACLIN
JATVACLIN
3ATVACLIY
JATVACLIN
JATVACLIY
JATIVACLDY
JATIVACLIN
JATIVA
JAVA
IATVA
40194

-

N~~~ L e B B R B I N e I B B A I ]

Ll I I B B e B B e I ]

ONVKR=NO
RELER]
19=-R6 16=%§ €ES-%
“3JL1SAS T0¥INOD AENINIANI
S1¥Vd alvdiy SAWY)

XVW  3¥N1IVIINIWON

(panuijuod) G-9 3|qel

111114
€8629
€8629
€3629
€8629
€8629
€8629
€8629

62616
€9686
€9686
€9686
€9686
E9686

€8629
€3629

0182
05482
0%L82
0%L82
08282
049482
049282
62010
$%8%0

So8LL
22€91

3007 94w

TH=6E

LIASAT

12-1-3130
06-v210-14S5908d
028-2)
06-v210-12S%9084d
02-8-90-1x
22-2V=-90-1¥
16-)-290-1%S5-906d
06=1)

89-vIXNSI

9€1002

INIY=LETT

941002

INI2-LETT

920002

1623-83X-6019

005 TNI

OTI00STHIIY
$96L-88X-0€LS
1000-000-30
INQU¥BG2°0“8-48~-209-3
IND¥BSL°0“8-¥8-209~-4
§86°0°9S-1-95-206-H
$S6L°0°9S=-1-95-20S-W
SS1¢95-1-95-206-d
§§2¢95S-1-95-2C5-d
$§§62°099S=-1-95-205-H
1dNS*0°06L

AO2T ONSL°0°60TTI8dA
1dNGL°0V-82¢€T
0T=-6-6°0-TGET=¥
1e8d2

NS3/7438WNN Luvd
EEL)

3e=-o1

8020-806-900
4020-80€-90
9020-80€-89
$020-80E-80
%020-80€-80
£020-80€-80
2020-80€-00
1020-80€-82
2200-000-80
1200-000-80
0200-000-80
6100-000-80
8100-000-80
4100-000-60
$100-000-80
€100-000-80
1100-000-80
8000-000-80
4000-000-80
1002-000-80
-0
-0
=40
-L0
-0
=40
-0
=40
=40
=40
=10
=40

¥3ISuON
$0)

1=

6-30

vy

Soguts
v

v
i

R




uﬂ!l].:|.| L
pox
-0- Hegsy ]
L Teiace
—
NOJ1DY SSI 300)
1INN 1d3%
09 82-LL 91-GL
9L/790/%0 40 SV
s IV

INI¥-0
ONI¥dS
ONINIVL
ONI¥ TV3S
1¥38N]
3010w

dNnd

ASSY 4duNd
2 ayvnd
3oNv9
13isva

135S 9N1¥-0
2 ove ¥31114
¥3ILI1I
39nv9
ayvns
33141w0
9ve ¥3iI2
114 13%SV9
NSV 4¥IA0)
ONISNOH
¥3T44NM
93¥-¥31114
HILIRS
¥ivVINKNIJIV
¥10A¥3S3Y
3010w

dund

13 331713
331114
¥31114
373¥ 3ATVA

~

L

MmMeoN

et ot N e
ot ot ettt it ot et I N Pt OO NNt it NN

-t ot 4

301
NIS

go3v
Al0

8303033 GNVH=NO

13AN
19=36 L16=%¢ €ES~4y
WIL1SAS T0¥INOD A¥OLN3ANI
S1uvd ¥Ivd3y SOwV)

XVH  J¥NLIVIININON

%L-0L 69-99 $9=-29

(panuijuod) g-9 a)qe]

§92¢8
$9268
$92¢0
69248
9258

11296
L1196
91€e2e
6%E19
41208
Lrio8
21208
L1208
6%€19
9tE26
06950
06450
06450
06450
06950
06450
066€0
6€0%0
€8629
€8629
€862¢
€8629
€8629
€8629
€8629
€3629

3000 94w

£y-6¢

Yi-916¢¢
V9-9165¢
YE-9T6¢E
vZ-9165¢

VI=9T85E

JHF=0L9271869 16
20%0-059=-%1
L0%0-069-%1
EIE0-059-91
21£0-059-%1

1-83 ¥04

1-0¥ 304
$140014

1-83
§220-059-%1
9220-059-%1
V=0A

$S=-40

NSS-94
$=66-9)

N=9H

0Z-u
100-1€262
008-51
02-05021V
001-1
€120-80€-80
TT=JWJ02-R4ST3-028Ad
S-ECoE-1~-1V) g9%@922
01-00€~-W40
01-42-340¢
0$-8-v090-612

NS3I/7¥39uNN 13V
4u

9E-61

- -

ao-sooowonom&u.
90%2050-069-H1
SONLOYO0=-059=61T
%0%2050-069=4T

€0NZ0Y0-059-01

.Z0NL0%0=059-41

TONL0%0-059=31
1090-059-51
ET1€0-069-9T1
21€0-059-91

20%T1€0-069-41

TONTTE0-069=61T

T1£0-059-51

OTE0-059=5T

§220-059-9T

$220-069-%T

~0§9-91
-0¢9-o1
~059~51
-069-31
-059-51
-059-91
«089=-01
9120-80F =00
$120-00€-00
$120-00€-80
€120-20€-80
2120-90€-80
10XT120-80€~00
1120-80¢-00
0120-00€~60
6020-00€~00

90X
SON
L
€0
20
tox

yagune
t{ -}

8l=%

6-31

y -

PR/

o
i,

il ¥

. .-

*/

¢L352

Sep




1=2=1=06=C=E=F~48L9

2 1 dw3l 380%d 226te 2061-069-41
9 t 33A0 380¥4 66271-069=91 6627-069~%1
9 € 39nv9 9608¢ SOLT-0§9-91 COT1-069-9T
3 € a4vno 91£26 »01T1-069-%1 S01T=-069-01
3 1 13INSVY %001-069=-4T %001-0¢9=-41
€ 1 13%SVO 2001=-059=91 2001-069=-9T g
€ T ¥3LV3H 6680-069-91 6600-069=0T1
1 1 ¥ILVIH 8630-069=91 0680-059-91
2 2dNCI‘ONTY $926% V9-91AGE BONL2L0-049-5T
2 INI ¥-0 69268 YL-9186€E LONL2LO-069=-81
5 INI 84S 69248 v9-916¢¢E 90%L2L0-059-5T
2 ONINIVd 69268 VE-9T6GE SONL2L0-069-0T
2 9NIY¥ 1V3S $9268 v2-9166¢ 20N22L00-069-5T
2 1235N] 692¢y VI-9166€E €0NL2L0-059-T
1 2010w AHF=02927869T A6 20%L2L0-059-91
t dwnd L1196 L2L9-069-41 TONL220-059-4T
t ASSY dune 21498 2220-069-%1 1210-059=-61 o~
1 301VII9V €6208 J2-9u4 9210-059=-51 ™
b3 daWNI“ONIY 69263 V9=-9166¢E 80%0290-069-5T :w
4 INT¥-C $9Z$6 vi-9L6%E L0%0290-059-4T
5 ONI 4d< 69268 v9-9165%€ 90%0290-059-51 ]
2 ININIVd §9268 VE-9TbGE S0N0290-059=-oT
2 ONI¥ TV3S 9258 v2-9T65¢€ S0N0290-359-9T
2 143SNT 69269 YI-9166¢€ £0%0290-069-41 ﬁu
X 3210 JHF-02921869TNS 20%0290-0$9-51 b
S dWnd L1296 0290-069-51 10%0290-059-4T %
1 1 ASSY dund L1196 0290-069-41 0290-0<9-41 =
1 1 201V1I9V £5206 J2-944 6190-069-91 o
t ¥O1VIIONT 95516 vov2301v0154 A190-059-»1 e
1 ¥313uv10Y 96516 VIHZHTIT=-T19¢ L190-069-91 i
1 1 ¥01v1i19Y €620% J2-H¥4 5150-059-91
2 3dW0I¢ONT Y $9248 V5-9T4GE SCN20%0-069=4T .
JBNLVIININGNY  30N) 94m NS3/7¥3OWNN LAVd ¥INNN
1IN0 1d3e L34 AL2 ————— : 944 $0d
13231
08 =Ll WL~3L SL=-TL 53-99 59-23 19=26  16=%G XL £9-6¢ =61 81-9

9L /790790 43 Sv
9 3¢

«31SAS 1021403 ANINIANT
S1dvd 3lveda SCmV)

(panuijuod) G-9 3alqel




b, 1o e
3k .,
XK e P
.
PR
NOZLIdY  S$SI 30037
41NN 1438
08 9L=2L 91-SL
9L/90/%0 40 SV
3 394

01
NIS

%L-0L

-t - MO o GOttt ™M O ONN b vt vt ot
-~

Lo al

003
Al0

59-99

¥30¥03a

§9=29

JATVA
ONI¥V3IE
¥3IANITIAD
¥3IANIIAD
¥3ANIAD
dund

AvS

JATVA
JATVA

3enit

NVdX LINIOF
NvdX LIN]OF
9N1d 3ATVA
9NTd 3IATVA
ASSY 3ATVA
70S 3ATVA
HILINS
LVNLJY 1IN
¥04VNLIY
ININIVd
9N1d 3ATVA
TA37 380¥%d
TA37 380%d
JA3Y 3804
X08-f
CINIVW LI
Hd 380¥%d
INIVN LIN
Hd 380¥4
x08-r

dW3l 380¥4
dW3l 38034

L I R N R I R BN G B e R e e R R e e e LR ]

- O e

ANYH=NO XVu
13A37
19=-96¢ 16=9¢ EG=%Y
431SAS 10¥1NQY ANOLNIANT
S1¥ve ¥IVdIY¥ SOWVI

JYNLYIININGN

(panuijuod) g-9 ajqel

06660
18012
19598
196%86
€186
L2891
16962
09980
09930
L1296
L1296
L1296
L1498
LUL96
L1L9
$%8%0
€8691
€0691
€8¢91
L1198
L1296
4080¢
10806
40806
r2{ 341
2261¢
2261¢
2261¢
2281¢
2261¢
2261¢
2281¢

3000 93w

E9-0¢

1-S=-009~¥d
8-0291-4d
y=1-1€=)
1020-20€=-61
nZu

1004t

6LE

001=-AS=2
112L-1
$-600-950
0-86%-660
»=984-650
$=9L1-090
1-022-090
669T-069-51
Qvizes

TZxy

9€211s
¥5-02¢-8)
1091-069=91
[-022-090
665T-069~-51
865 T=069-5T
L651=-069=91
4012¢¢€

299%2¢
6691-069~-51
TONB6HT1~059-5T
1=-20-2-2=-£22¢
209T1=-069=-51
1=2-1=99=5-C=-F=43l8
1=-2-1-06~¢-E~-F-5u18

NS 3/7¥38HNN 1¥Ve
EEL)

AE=-61

T0T1-20€=6%
$090-20€-¢1
8120-20€-61
1020-20€-61
£010-206-61
2010-206-61
1010~20€-61
LE6T-069=4T
EE6T-069-0T
BT6T-059-91
%061-069=91
€061-069-41
2061-069~-9T
108 T-069=01
6691-069-91
S09T~-069=91
Y091-059-41

TONEO9T=069=41
£091-069-9T

10%1091-069-01
1091-059-91
666 T-069=9T
9661-059=-91
166T-089=01

20%6691-059=01

TON669T-069-0T
669T-069-91

TO%9691-069=-91
9691-059~01
2091-069~91
86€T-059~-0T,
£0E T-089-51

230N
sQd

8l-4

6-33

* oy

) B




NOI1JV  SSI
1INN

08 B8L-22

300)
43

9L=5¢

SL/907%0 30 SV

) 39vd

Jo1
NIG

%L-0L

e e

—

ettt T NN D At Nttt VNN NN -

Q033
AlO

69=-99

330403

$9-29

5 INI¥-0 L6920
1 ¥3IANIAD §%4960
)¢ ¥3IONITAD €8240
1 ¥3IANITAD €8240
T ¥3IANITAD 266€2
¥ Q103 mys 16962
T JlvidIaem) 612¢L
1 dWwnd L2691
5 qv3s 18896
L] HSN8 11ve 18896
)4 ¥3IONIIAD 2Gb€E2
¢ ¥3IANINAD 266€2
1 ¥IANITAD 266¢€2
1 43ANI XD 266€2
1 1451 3SOH 19648
1 146°€ 3SOM 196%8
1 3ATVA 06660
1 39nv9 e0¢RE
T ¥3IANITND €8260
1 ¥3IONITAD €8260
2 431102 TTs8€E
ot 30vi8 16962
or 3agve 0%6%¢
1 1421 3SOH 19698
€ 373 L3IN9VYM L3161
2 ONIdV3IE T%012
2 ONIav3e 15012
2 ONlavie 1%01L
1 ¥IONIAD €820
1 ¥IONIAD €8260
1 1321 3SOH 19648
I 39nv9 Q06HE
INVH=ND XYW  J3NLVIININON 3002 94m
13A30

19=36 1§=%¢ EG=%y €9-6¢€

WILSAS 1041~3) A¥CINIANI
S1¥vd ¥Ivd3¥ SAWY)

(panui3u0d) G-9 3|qel

LT=2
30-0=Wy=T=6=2X1V
§°92-44=-HH=G21"T

G2°0T=J4d=-HH=-G21"T
800T-%0E~61T

8Le

NY) 87 6°Yv=-0¢l
10841

0002-§

$98%2¢Y
GH=»TXG* T~V
SH=-6X2-0
9H=6L*2X5°T1=-0
9H=-6GL*2x2-0

3-12%

9=-12%

1-£-009-34d

STt
I)=2-34-Hu=2
J)-6°2-34-Hu=2
S0T0-€0E~-GT
205T1-20€-G1
1061-20€-S1

9-12%

SL°0 3

3-%101-d4

9=-9121~-4d

8=%101-4d
JI)=C21°2-J1-HH=62T"T
J)=90=XB=HH=621"1
8=-12

S1t

NS 3/7¥39WNN L¥Vd
EEL

8E=-61

6011~-50€=-91
GOTTI-%0E=-9T
20T1-%0€-91
1011-%0E-91
800T-%0E~-9T
L00T=-%0E~-91

TET0-%0€-9T.

6210-40€-9T
S2T0-%0E-91
$210-%0€-91
€210-%0€-91
2210-%0€-91
1210-%0€-91
0210-%0€-9T
6090-£0€-61
$090-€0E-61
2090-€08~-61
T090-€0€=-6T
6010-£0€-¢61
9010-€08~-¢1
SO0T0-£0E~41
2061-20€~61
1061-20€~61
9081-20€~61
£0£1-208~61
S121-20E~6T
€121-20€~-¢1
2121-20¢€~¢€1
0T121-20€~61
6021-20€~-61
9TTT=-20€~-6T
2011-20€-61

LELL UL
s0)

LAg ]

6-34

T
g

»
b

TS

-
oy




O N e N et ) e e N e N

N

94790790 340 Sv

¢ aviK 1Iw LETI9L
2 HSN8 11vs 183896
T ¥IONIAD 196%8
1 ¥3IANIIAD 19648
¢ ¥3IONITAD €62¢60
L ¥3ONITAD 19648
Y INI¥dS
91 INI¥V3E 19012
y INI¥dS
¢ INIuv3e 5012
€ INI¥V3IS 15012
¢ ¥3IANIAD 2zLz8
T ¥3ANIIAD 19¢6%8
L] ANIT NIVHD 02%26
P4 ONIdV3IE 02%26
¢ HI1NT) SL%9¢
T ONIJV3E SEEEY
¢ ¥3ONITAD 196%6
1 ¥3ONITAD
4 INIavisg 02%2¢6
ol 3avie 16862
o1 3avas 0%6%5
1 JATVA 06660
1 3ATVA
1 JATVA €8629
1 1462 3SOH 19698
T 39nvo es08¢
¢ JATVA 0666C
1 1302 3SOK 19648
¥30ONITAD 89%¢0
4 ONIYvV3E 1%01¢ -
)¢ INI¥=-0 16920
QNVH=NOD XYW JINLVIINIWON 3000 94w
13A31
19=3¢  25-%¢ ES=%% Ev-6¢C

W3ILSAS T03INOD AX0LN3IANI
S13vd ¥Ivd3y SOWY)

(penuirjuod) g-9 3|qel

000T19=91TH~91
962L8%-Y
2=b=-1-7¢-r=¢2°¢
L=E=T=S=T=H2=F==L
N=NI=G°TS=X4¥=HN=C°T
§°2-9=1=S=T1=1€=3~-1
S0ET-L0E~-8T
Y0ET-L0€E-81
10€T-20€-81
02-9222-%
9-218-8

Hd=T4N
6=T1=1€=F=)=-1
6120-20€-81
2170-20€-91
0E-1H
4020-40€-9T
1=6=T=1¢=-F=-1
stor
6=-H%22n-ESVL
200t=-%0¢E~-51
100€-%0€~-91
S=009-Wld
€-8091
20-€0-1J%

8-12%

STT

1-S-009-44d
9-12%
S0ST-%50€~-S1
8=-9101-4d

SHE-2

NSJ/7338WNN 1¥Vd
EEL

gt-o61

T042-L0E=-01
*181-20E-81
1181~20€-81
L0BT-L0E-8T
€081-L0E~-01
2091-L0€-8T
$0ET1-208-01
0€T-20€-81T
10€T1-40€-01
€001-20€-81
€0L0-20E-8T
€0£0-40€E-81
£220-L0E-01

T0%6120~-40€-01

2120-20E-01
8020-20E-81
4020~-4CE~-01
1020-20€-81
4010-40€E~6T
S010-40€-81
200€~-%0€E-91
100E~-%0€-91
2262-%0€-91
1262-%0€-91
8152-%0E-91
S0%2-%0€-91
20%92-%0€-91
T0%2-%0€-91
6TE2-%0E~-91
SO0ST-%0€-9T
1021-%0E-91
ITT1-%0€~-91

¥3GNNN
$Q)

81-y

s

6-35




NOIL1Jv SsS] 310430 01
1INN 143 Nig
08 8L-2L 9L=5L H!-0L
9L/90/%0 40 Sv
0T 39vd

[
¥
1
| 1
T ¢
2 2
* 1
P4 t
13 1
1
T
1
T
1
1
1 1
4 4
2 1
2 1
4 1
1 1
& €
1 1
2 1
Ld b4
2 e
¢ 1
P4 e
t 1
L 2
[ 1
{ T
qo3y a30¥034 ONVH=NQ X
AlD —————
13A3
59-99 $9-29 1c=3¢ 6=
~31SAS 10
S1y¥vd

(panul3uod) G-9 3|qel

o ——

ASY NOLSId
ONI¥-0
WY¥HdVID
1v3s

dWNnd
HO1INS
13InsSVvo
9NTd JATVA
%) JATVA
13 w3114
INI¥-C
13MSV9

ASY NOLSId
INI¥-0
WY2hdVIO
1v3s

dWnd
300¥1J313
300913313
300¥1J313
1IvE 3AVA
13%SVO
13INSVO
IIVE IATVA
HILIAS
ONI¥V38
¥IONITAD
HSN8 17vE
¥3ANITAD
ONIav3g
¥3IANITAD
GH 9NV 11X

VW J¥NLIVIINIWON

hs €5=%%
3INC) A¥0INIANT
dIvd3y SCWV)

e e

LEB2S
LE826
LE82S
LER2S
LEB2S
€EE928
L1968
L1296
»E081
066€0
LEB2S
LE82¢
LEBZS
LEg2es
LEBZS
LEB2S
L€826
22¢ele
2261¢
2261¢
20051
L1296
L1269

15012
€260
18696
€8260
%012
€8250
LETOL

308) 94w

E9-6¢

V02 W3ll S-8-W
Q12 W31l S-8-W
%2 W3ll S-8-d
N% W3ILD S-5-W
S=8-W

T13sT

2-LT18=4%60
1-102-090
[=321-9a¢
0-1%4262

noz
802

W3Lll
LERS
v02Z W3Ll S-3-W
QT2 4311 S-%
%2 W3l S-3-4
0% #3111 §-8

=01

2-L18=-%¢0
2-L18-%50
1210-169-3T
SL2TTW

3-0291-84
W=J)J)=2=)=HW=62T"1
$9g%2e-V
H=d)=2%=3i-HH=GC"1
9T-R2%2-8
J)-6°0T=-1S-HW=G2"¢E
9 7300«

NS 3/7¥38WNN 1avd
94w

QE=-61

Y0XTO050~169-01
EONTOS0-T169-8T
Z0NT050-169-81
TONTO0%0-165-81
1040-169-81
0%E0-159-81
€2E0-169-81
12€0-169-81
L1E0-159-81
TOXZTE0-169-P1
9ONTOEO-T159-8T
SONTI0EO~-169-01T
S0¥T0€0-159-81
EONTOEO-TCO9-BT
20%T10E0-169-81
10XT10€0-169-81
10E0-159-81
TET10-159-81
0ET0~159-81
6210-159-81
§210~169-81
€210~169-81
€210-159=-81
T210-159-81
10-169-01
20€€E-L0E-81
T0€E-20€-81
€00€=-20€-81
T00€E=-L0E-81
€oL2-L0€-8T
£042-L0€-01
2092-10¢€=-81

430uNN
$03

81-»

6-36

el




e
S .
N0IL1dV  SSI
e 1IN

08 eL-LL S
94/907%0 40 Sv
T 39V
-

3002 207
Td3¥ NIZ

=5 9L-0L

et N

LR K]
-

NN AN NN

go3¥
AlLO

$9-33

330403%

$9-29

¥010mW
WIOAN3ISIY
NVdX INIOP
A331S 1SNna
¥01vVIN93Y
WNJVA 3SOM
WiV ¥O10M
LERFP L
JATVA=A
ove ¥31714
9N1d 3IATIVA
301vLIOV
¥0LVLIIOY
¥dW0I ININ
INI¥-0
INI¥dS
ONINIVY
IV3S OINIY¥
1¥3SNI
d4IN3) duNd
301viI9Y
93¥-¥31714
1IVE 3AVA
1IvE 3ATVA
13%SV9
LJ3INNDISIC
ASSY 3ATVA
70S 3AVA
%) 3ATVA
73 ¥31714
ONI¥-0
13%SY9

L R R e B R R N K I e I e BT A R R N R e e R R R e R N R N

GNYH=ND XVW  3¥NLVIININON
13AN
19=36 L6=%¢ €EG=%

431SAS T0¥INOD A¥CINIANI
S1¥Vd dIvd3¥ SAWY)

(psnuljuod) 6-9 3|qe]

osots¢
0%01¢
L1986
06%50
06960
06950
06%¢0
06460
06450
06950
L1496
€6206
€6208
§92¢68
69268
§92¢8
$9268
£9268
9248
L1296
€6208
066E0
40041

L1196
994991
L0051
S%840
$€081
066€0
LEB2S
LEBZS

3000 94w

E9=6€

-12

20S
$=96%-660
J2TXBXE-SA4
$°0-9¥¢H
SIXG T=NHA
V=S4

02-u

E=AVF
62°0-S40-4H
1-022-090
-%%4

J2=-944
9T6SEND
9ISGEN)
ST6GEND
9T6SEND
9T6SEND
9T6SEN)
8120-059-61
32-9%3
100-1€262
y=-n1
4050-169-01
2=L18-%50
W8=8JHAS
02%0-169-31
L8J1128
1=J21-SS 9as
0-1%262
S=8=-¥
S=3=-d

noz wWiall
802 W3l

NS4/7¥3I8WNN LaVd
94W

8E=-61

-17
-12
G0LT=-069~-01
P021-069-6T
L021-069-61
€021-069-61
90%202T-0£9-61
EONZ021-069-61
20%202T-069-61
T0%202T-069-61
60L0-069~-61
L2%0-089-61
STE0-069-61
90NB8T120-069=61
SONBTZ0~-069-6T
S0X8T120-069-61
€0NBTI20-059-61
20%8120-069=61
TON8T20-069-61
8120-069-61
2120-069-81
-0s9-61
2001-169=-01
4060-169-81
€0€0-169-81
2060-169-81
02%0-159-81
L1%0-169-81
STY0-159-01
TONOTS0-169-81
9ONTO0%0-169-0T
SONTO%0-159-81

’

YIANNN
£ k)

8l-%

6-37

e




ba.. 1 I MS 1ININ 62616 NLKST 85910-16E-T2
i > € MS LIWIT 62616 XEBST GETI-TGE-T2
4 1 S LINIT 62616 NEVST 2ET0-15€=-12
1 1 ASSY 3SOH 52900 0920952620013V $210-16€-12 :
F 1 1 ¥IANI XD §8209 () TEXZ=9=wST 0210-15€-12 ;
1 il ¥IANIAD 63209 (22)5x2=-1-4S1 TT110-16€E-T2
€ t JATIVA S3L%2 €00T=-11-10-44) 5021-06E-T12
e € 1 JAIVA <3292 TVI0-T0-dA €021-06€~-T2
€ 1 4132 3A1vA 2021-0%g~-12 2021-06€-12
t 1 1008 SOIT1-06€E~12 GOTT-06E-T2
1 1 I L AL SLETB §%0-21-4418 6T%0-0¢E~-T2
1 & ¥3IONITAD 0%616 91%0-06€~-12 9190-05€-T12
y 2 ¥0LvNLIVE 05281 60%2-0G6€-12 60%0-06€E-12
1 1 4010w 16196 vV 13304 OTEO-CSE-T2
8 Y ONIavie 91996 (JACTE] 20€0-06€E-12
 § 1 XCg 3v3i9 04281 (H7)3-2632=-xS L120-05€=-12
1 1 xC8 ¥v3I9 09281 (H¥)8-3692-%S 9120-06€-12
b4 ] %16 m0111d 92926 f=AS $120-05€-12 3
2 0 %18 AC111¢ 94925% X0O0T=HAS €120-05€-12 @
1 1 4010w 15196 vV 13074 5020-0%€-12
1 MS LIWIN 6261¢ 12480 L610-06€=-12 o :
1 1 s LIWIT 62616 Nd2=-9A2Z3 3%10-06€-12 e
t 4 S 1IWIT 62518 18082-9A128 0%10-05E-T2 ml
¢ 1 ASSY 3ISOH %2900 ©210H02620013V $212-06€-12 -
1 1 ASSY 3SOM %2900 0420H02620013V €210-06E=-T2 =
» 2 ASSVY 3SOH %2900 0820H02620013V 2210-06€-12 .
1 1 FAIVA 0%01¢ I-NVIALY -12
1 1 S3ud 39NV 2%01¢ 0001-940Q -12
1 1 NS ¥3114 0%01¢ T44€w202502 -12
1 ¥ dWNnd 0%01¢ JVIBIVTIB0J06Y -12
1 T INISNOH 0%01¢ e -12
t 1 9NI1dn0) 0%01¢ 8§/2¢3/€-1 OCTI1V -12,
NOILIVY  SSsi ao3s ONVH=NO JNNLVIININON 3000 94w NSI/¥3FWNN Lavd YIBWNN
11NN Je3¥ NIB ALD ————— 94w sQd
13A41
08 L=l 9L=SL SL=0L 59-99 §9=29 13=55  [G=%% €5-%% E9-6¢ 9€=51 81-%
9L/90/%0 40 SV “<J1SAS 1041400 LICINIANI
21 39vd Slavd 3Ivd3id SOmV)
-«
(panutjuod) G-9 3|qel
- e




F 2 AS LINIDY $%209 10=-1-002 T0NETIT0-26E~12
1 1 ¥3ANIIAD 19209 ET10-26€-12 E1T10-2¢€-12
€ 1 3738 IATVA -26€-12
¢ 1 AVAS JATVA -26E-12
i 2 1 A¥YRS JATVA 05680 J)-v=90-0uY 2212-166-12
S 2 JATIVA 06660 01=S=00244 8042-1¢€~-12
€ 1 AVRS JATVA 06660 d-v-10-0NY L022-16€~-12
1 1 AVRS IATIVA 06660 8-v-02-0N% 9022-16€-12 [
2 1 IAIVA 06660 8/71-5-002-d M L2-T6E-12
1 ) 13INsve §021-16¢~-12 S02T-T6E-T2
T - 4 S 118 11140 €021-16€-12 €02T-16E~-12
oo 1 1 ¥3IANID 19661 x0-140 2021-16E~-12 |
B 1 € INI¥=-0 2021-16€~-12 2021-16€-12
e 1 € ONI¥=-0 1021-16€-12 102T-15€-12
1 € 13I%SY9 1050~-16¢~-12 T1060-16€~-12
1 1 *1°8 11130 19092 06L°0¢906%2~v 0T90-T$E-T2
S X 1 111 ¥0 L5092 6+*2-01026 6090-T16E~T2
. 1 1 ¥3IANITAD 69209 8090-T5¢=-12 8090-T5€-12 h 1
2 2 ¥3ANITAD 58209 (IN)S*TIXG* T=-8-NST L090-16€E-T2 ™
i 2 2 AVAS=3IATVA 215052 NOOSA 02%0-16E~-12 cw
2 2 10S 3IAIVA L6118 S2TT18026A BIY0~1gE-T2
2 2 HSNE 71ve 18896 SS=41019-V © %0%0-~TGE-T2 ™
' 2 2 vas 18896 SS=¢1%~S E0V0~T15E-T2 ™
; y 2 1732 avol 630€0 E0E0-TGE~T2 €0E0~T6E-T2 P
I 1 INVAE *W°3 0t8€9 sLe-93 9020~16E~-12 -
T 9 2 _HSNE 11ve 18896 NdD-52-084d %020~tgE-12 P
8 » %18 mO11Ld 19012 v1Q 00°T-HS=81690 €020~-16E-12 b
1 1 ASSV 3ISOM %2900 0810402620013V 6L10-16E~-T2
1 1 ASSVY 3SOH %2900 0520210328613V T210-16E~12
1 1 ¥3IANIT1AD €8209 (3)9Tx5* 1-T-uS) 2910-1¢6~12
1 1 ASSY 3ISOM 52900 09€0902620013Y $ST0-18E~12
4 1 nS LIWIT 62616 NENST ESIO-T6€~T2
NOI1JV SSI 3002 301 Q03  ¥30¥03¥  QONVH-NO XVW 3¥NLVIININON 3000 94¥ NSJ/7838WNN L¥V4 YINNN
LINN 1433 NIS Al0 ——- 94 $0d
; 13A :
08 8L-LL 92-SL %L-0L 69-99 $9-29 19-86 L5-%¢ €G=%Y £5-6¢ ge-61 S1-9
927907%0 40 SV WILSAS T0¥INOD A¥OLNIANI
€1 39vd S1¥Vd ¥IVdI¥ SANVI
(panu13u0d) §-9 31qel
o . L




Y

e

NOILIOVY sSI 3002

1INN ACER ]

08 8L=LL 9L-SL

SL/907%0 30 Sv

T 39vd

—

301
Nlg

5L=-0L

N Nt N et e et et T N NN e et et N e e e e N e

ao3y
Al0

69-99

¥30¥03¥

§9-¢9

13nSve
INI¥-0
JATIVA
ASSY 3AVA
11130
d3ANITAD
RS LINID
¥IANTITAD
¥3ANITAD
AS LIWID
RS LINWIT
2S 1LINIT
ASSY 3SOH
ASSY 3SCH
J0S “3AVA
ASSY 3SOH
ASSVY 3SOH
AS 1ININ
ac1vnidvr
x08yv3Io
x093v3i9
¥010W
ASSVY 3SOH
ASSY 3SOH
ASSY 3SOH
ASSY 3SOH
ASSY 3SOH
ASSY 3SOH
ASSVY 3SOH
ASSY 3SOW
RS LINIT
¥IANTIAD

L B B Y B R e B I B Y B Y R R e I B I VI e I IR ROV W)

ONVH=ND XVW
13431
19=+G6 LG=%6 ES=%%"
#31SAS I0¥INGD A¥0INIANI
SL¥vd ¥Ivd3y SOWY)

JANLVIININON

(penuljuod) g-9 3|qe]l

066€E0
066E0
068€0
58209
68209
68209
§8209
%2616
2616
»2616
%2900
2900
8L616
52900
%2900
62616
0%81
0%281
05281
15198
2900
92900
%2500
%2300
%2900
2900
52900
%2900
53209
<9209

300) °4dw

€9=b¢

1001=-26€~-12
§0¢0-26€~-12
0096

»=1660%
§2€0-26€E~-12
(IN)E2XGL*=2-HST
10-1-002
8820-26¢€-12
(INIS TXG T-8-KST
J2=M%EVST
WY=)NEVST
WY=-XNEBST
0510362620013V
02%0r02620013V
OGT2ECESA
00€03%26200T3Y
00EO0HNZ6200T3Y
130¥2-9A28
Is10-25¢~-12
(H¥)8-B692-S
(HY¥)8=-2T22-%S
vV 13004
0450902620013V
08490902620013¥
00€09026200T13V
0810992620013V
0040902620013V
00€E03026200113Y
0920392620013V
03E0ry2620013Y
10-1-002
(33)18°TxZ=-€-us

NS3/7338WNN L¥Vd
REL ]

8E-6Tl

1061=-26€-12
$050-26€~-12
€EE0-26E~-T2
2€€0-26€-12
§2€0-266-12
90£0-2%€-12
i0%8820-26€~-12
8820-26€-12
8820-26€-T12
1820-26€-12
1820-2¢€-12
0820-26€-12
6420-25¢€-12
9420-26¢€~-12
9810-26€~-12
8910-26€~-12
$910-26€-12
6510-26E~-12
1610~26€~-12
1810-25E~-12
6ET10-26€E-T2
2ET0-26E-T2
1€T10-26€-12
0El0-2¢€~-12
6210-25¢€~-12
8210-26€~-12
2210-25€-12
9210-25¢€~-12
§210-26£~-12
»210-26€-12
TONSTTO-26E~-T2
$T10-26€-12

¥IFNNN
$3)

el-%

6-40

P —————

N,




—— S —— -

e
1 S *1°8 11190 19092 0GL°0990652~-Y $560-£CE-T2
1 T MS LINIT 63209 10-1-002 TONEYSO-ESE-T2
1 1 ¥3IONITAD $8209 E%GC-EGE-T2 E%60-€SE~-T2
2 2 ¥3IANTIAD 8209 (INIG*TIXG* T=-B=kST 2960-€EGE-T2
¢ i ns LIWID 62616 NEBST 9ESO-ESE~-T2
|4 1 ¥3IANITAD T%661 IXy/7€x0-1%0 2€60-€gE~-T2
2 Z HSNE 17ve 18896 §SS=%1019~-V T1s0-E6E~-T12
1 1 II% 1%0%2 G*2-S-£-01026 1060-£6€~-12
1 1 AVES JATVA 15092 %0064 02%0-€6E-12
2 2 10S 3ATvVA 2618 G2T18026A 81%0-E5€~-12
2 2 HSNE 11ve 18896 S1019-v S099-ECE-T2
2 2 Iv3s 138986 SS=GLE=S €0%0-EGE-T12
9 12 113) avol 680€E0 €0EO0-EGE-T2 €0EO0-ECE-T2
1 1 INVNE *W°3I OT8ES sLE-83 9020-€5E-T2
D) 2 HSN8 11va 18896 NdG=-2€-84dS $020-€6€E-T2
8 y 18 M01114 15012 VIO 02°1-HG-81690 €020-€GE-T2
1 4 ASSY 3ISOH %2900 92103000939HW P6T0-ESE~-T2
1 1 ASSV 3SOH 52900 0EE09000999W LST0-ESE-T2
1 1 ¥IANITAD €8209 (JJ)GLEOTIXS *T-T~-KS 6%10~EGE-T2 —
2 4 ASSV 3SOH 52900 N%299000999K 2OT10=EGE-T2 nﬂ
I 1 mS 1IWID 6261¢ NiIWST 0410-£5E~-12 O
L) L7 mS 1IWIT 62610 WEVST 6ETO=€EGE~-T2
T 1 MS LIWIT 62616 WENST BETO-EGE-T2
¢ 1 mS 1IWIT 62616 ¥EBST LETO-EGE-T2
1 1 ¥IONITAD CR209 (2)9x2=-T-wS1 $210-E6E-12
1 i ¥3ONITAD 53209 (I TEX2=-5=-wS E21I-EGE-T2
1 1 ASSV 3SOH 5290C 02€23000999 LOTTI0-€6E~-T2
[ t JATIVA 06650 0T1=S=009=4d 1201-26E~T2
)¢ 1 AVMS JATVA 06660 J=A=V=1=2-80-T01 618T=-26E-T12
5 1 JAIVA 06660 01-S-002-44 S081-2¢€-12
by 1 AVAS 3JATVA 06660 J-v-10-0W% €081-26E-12
1 1 AVMS IATVA 06660 6=V=-02=-0KW"% 1081-256-12
FENLVIINIWON 3000 944 NS3/7¥39WNN 1¥Vd d3I8uNN
LIND 1d3¥ Hl8 AL ————— : 944 sQ)
13731 i
08 3L=LL 9L=GL HL=-0L 5%=99 69-29 19-66  L6-%6 £G=bb EH-6€ 3g=-61 8l=9
9L7907%0 40 SV WILSAS 10¥INOD ABNINIANI
st 39vd Slave dIvd3n SAWVD -
.
(panuljuod) g-9 alqey
‘
L (. ()
. f
- N
3 _— ps 2 a : i |




s
.
NOILldv SSI
1INN
0e 3L-LL

94/907%0 49 Sv

91 39vd

ettt AN MO MmN

et NN NN N O e

qo3y
AlO

69-99

-t O Ot O O 4 D bttt ol NN NN NN

ONVH=NO

13A
19-24

WYAH4VIQ
1v3§
dWNd

13X%SV9
13NSVY
13Nsve
13%SV9
38044
300413313
300%133713
300413313

Hd 380¥d

d01v1I9v

300¥123713
INIVYW 1IN
30C¥12313
300212373
Hd 380%¥d
JATVA
JATVA

ASSV 3SQM
1J3NNODSIO
1J3NNDISTIC
AVMS JATVA
JATVA
JATVA

AVAS JATVA
AVMS 3JATVA
11f 7710
ONI¥-0
INI¥=-0
1308V

XVW J¥NLVIINIWON

L5=56 £G=bb
wWILSAS 10¥INOD A¥CINIANI
S1¥Vd ¥IvdI¥ SAWYD

(panutjuod) g-9 3|qe]

L€826
LE826
LEB2¢

2261¢
2261¢
2261¢
2261¢
€6208
2261¢€
2261€
22¢1¢E
P42 41
2261¢
200%1
20041
%2900
0Ls20
04620
06660
06660
o1 LY 1]
06660
C6650

3000 94w

EY-ot

Ty,

%2 WILID S-8-u ZONSTET-069-12
0% WIlIl S-8-W TONCTIET-069~-T2

S-8-d SIET-059~-12
60L0-069~12 60L0-069-12
€020-069-12 €0L0-0$9~12
20L0-069-12 2040-069-12
1020-069-12 1040-0$9~-12
L1€0-069=12 L1€0-069-12

BTHLIT ET£0-069-12
06ELTT 21€0-069-12
26ELTY T1£0-059-12
000=-0-00-2-E=-€2 4L 01£0-069-12

£E-H34 8120-069-12

gTsLTT 1120-069-12

29952¢ 10%0120-069-12

06ELTT 0120-059-12

2bELTT 6020-069-12

000-0-00-2-E-ELLL 8020-059-12
€210-069-12 €210-069-12 mu
2210-069-12 2210-069=-12 ]
0520902620013V 8110-059~12 o

LA=Wd%=-8-%20-SS
LA=WHd5-0=-%J0-SS

J=v=-90-0W> ETL2-E6E~-T2 :
8/1=-S=002-dI¥ L122-E6€-12

01-S=-00244 €E0L2-ESE~-T2

I=V=-10-04" 20L2-ESE-T12

8~v-02-0n% T022-€6E~-T12.
€02T-€GE~-T2 €021-ESE~-T2
2021-€6€-T12 2021-€6€~-12
1021-gsE-12 1021-t5E-12 h
T050-€SE-T2 1060-€S€E-T2

NS 47¥38WNN LAdVd YIENNN
94w sad
=61 8T=%

SITO0-069-12
$110-069-12




b 4
‘ RS 1IWIT -004-22
" 1 t 4ns um4 $0-168~12
2 2 ONT 1H91Y 56220 27952601 $0-158-12
9 9 ONT 1HOT 56220 20%€JE0T4) $0-158-12
t S S ONT LW <6220 209236014 §0-168-12
€ 1 MS 18 HSNJ 62616 426414 $0-169~12
: s 1 S 123135 62616 4212vHS14d $0-T8-12
S S ONT 1HOIT <6220 20522€014) £099-168-12
9 9 ONI 14917 <6220 20%€2€0T2) 9290-168-12
t 1 ONT 1HOIT 8220 20953€0T4) $090-156~12
€ 1 *S 18 HSNd 6261 i2€d14d ¥090-158~12
5 1 "S 133135 62616 4212VHS 14 20%0-168~12
2 2 ONT 1H9I 6220 20%€)E0T¥) S0E0-T168~12
2 2 ONT 14911 56220 2752265143 50€0-168~12
1 it CNT 1W911 <6220 27%6J€014) €0€0-168-12
£ 1 S 13313 £2e1s 4212vn514d 23€3-166~12
2 2 ASSY 3ATVA 1051-069-12 1051-059~12
€ z ASSY IATVA 1091-059-12 10%1-059~12
1 13 %3114 066€0 0-14262  TOWLYET-0§9~T2
1 0 ¥31114 066€0 003-1%252 L9€1=-069~12 -
1 13 ¥31114 066€0 0-T5242  TO¥ISEl-065~12 &
1 9 ¥3IL14 086€0 920-14252 19€1-059~12
1 1 INTVA 10091 LEET-066-12 LEET-069~12
1 1 360%4 SEET-069-12 SEET-069~12
2 2 ¥2 IATvA €081 1-321-5§ 22€1-069~12
2 1103 Sv8%0  ZHO9 IVAIZT T-2P6-%3  20%BTET-068~12
2 INIVW LT> 5850 L20-831  TOWBlE1-069~T2
2 2 105 3AvA Ch40 14N2/T92801123 eTET-069-12
2 INTY-0 2Ea2¢ N02 Will S-P-W  9ONSTET-059~12
2 1INSVO 15026 802 WILT S-8-4  GONCTET-0G9~T12
2 ASY NO1STd L€82¢ ¥0Z WIIT S-8-4  SC¥SIET-069~T2
2 ONI¥=0 16926 012 Will S-8-4  EONGTIEL-069~T2
NOTIDY SSI 3003  OC1 @933  &3J403¥  ONVH=ND  XVW  34N1VIININON 30N 94M NS3/¥IRNAN LaVd 438MAN
1INN a3y NIg Alo T EEL] $Qd
13a7
08 84-LL 9L-5L %4-0L 69-99 $9-29 1935 L6=4c £5-5n £9-6¢ RE-s1 8T~y :
91790750 40 SV “ILSAS 1081800 ANDINIANI
Lt 39vd Slavd §1vd3d SGWYD . !

(panuLjuod) G-9 a|qe]

%




NOIL1Jdv SSI 3002 01
LINN 1d3 NIg

08 8L=LL 9¢(-SL %1-CL
9L/907%0 40 Sv
8T 39vd4

~

Mot Ded NN NN OO N~
~

NN ON AN NN

02

ot
XdE

Q03
AlL0

69-59

AS 1IKIN
1330 3ATVA
SNIdV3e
ONINY3g
ONIY¥V3E
INI¥V3S
ONIdV3g
ONI¥V3E
¥IANITAD
ONI¥V3g
¥3IANITAD
¥3IANIAD
RS 1INIT
ASSY 3S0M
SNIY¥V3g
INI¥V3E
¥3IANIAD
INIHSNE
INIdvVIg
¥3IANITARD
NIVK)
¥010WaV 3D
AS 11wl
AS 1IWIT
RS 1IWIT
MS LIWIN
ot SNY3L 1vE
2 JATIVA
ot ONI¥V3a
X81 NIVH)
1 ¥010WAV 39
1 ¥3IANITA)D

-

Mt O M NNNNNO N~
pect :

NN SN NN

ONVH=NQD XVH
AELER]
19=-86 L§5=%S €G-
A31SAS 104LNOCD ANCINIAN]
S1¥vd 3Ivd3IN SCWY)

430303 J¥NLVIININON

§9-29

(Panu13uod) g-9 a|qey

62616
06660
€9626
£9626
19012
19012
15012
15012
€ER260
£9626
€8260
S92

15012
15012
ELEYO
29866
1s012
€820
82¢gs61
T%CTL

62616
CTEST
06660
€952¢6
02%26
19012
$6%92

300) 94

£9=-6¢€

vIisa
01-009-40
vidJ1s0
9060-20%~22
$=-013-84
9-016-§
»=-218~-84
*-218~-34
6T1T10-20%=-22
S=¢°1-4)
0TT10-208-22
1010=-209-22

L2-896-895-90-E-E1¢
5=01¢-8

21-9121-8
L1T10-109=-22
§=49-m1-7

8221-81

2=C~-+1)

EOT0-104-22
XN4=-C12¢€4

atzs

835-84

01-009-2

1-1)
XD871401°0%=04
2010-00%-22
1010-00%=-22

NSJI/7¥38WNN Lavd
EEL

BE-ST

6020-€09-22
%020-€0%-22
2020-€0%-22
9060-209-22
%040-209-22
%050-209-22
2050-20v-22
2210-209-22
6110-209-22
»T10-209-22
0110-209-22
1010-20%-22
-209-22
9160-10%-22
60%0-109-22
80%0-109-22
L110-109-22
ST10-109-22
Y110-109-22
8010-10%-22
€010-10%-22
1010-109-22
109-22
10%-22
-10%-22
T¥T00T-004-22
105090-009=22
1020-004-22
9010-009-22
%010-009-22
2010-009-22
1010-00%-22,

¥3IENNN
sa)

E1-%




¥OSN3IS -119=-22
NIVH) -119-22
1INIT d¥OL -114-22
4010WAVI9 -119=-22
1 1 HIV10¥ 00TH 2050=-019=-22
1 1 JAINQ AND)D otest SE-2/T-8-1T2~3) 20€0-019-22
9 2 ¥37170% 13¥ OTEGT 948 ¥89°8-9€2-) 1110-014=22
%0t 1€ ¥3110% otEst 0T10-019=22 0T10-019-22
1 1 ASY 1703°3 orgst 1010-01%=-22 1010-019=-22
ANOD 1138 -014-22
309 409 dI¥1S ¥vim 2120-90%-22 21L0-909=-22
2 1 n dn-3Invy 28€6T H=029228~1 TTL0-909=22
ot y ONI¥VIE 28€61 HS NIG2°T1¢4-0242284 9040-909-22
1 1 NIVH) §0L0-909=22 50L0-%04-22
1 3 LINIY D¥O! 9L 9020-50%=22 $010-%0%-22
X 1 ¥010WAV3I9 15012 TW=00T=-392€ JAJ £€040-%05-22
3 2 13%J0¥4dS 28¢61 21-69%2-In 20L0-%04=22
1 NIVH) 28E6T  S3IHILIL 0%¢1-29%2-In 10%1020-90%-22 :
02 3 m01104 WV) €9526 9ITYHSOTTI2ZCVIAT‘T=-4) §020-%09-22 w
2 2 1330 3AIVA 06660 01-009-40 %020-%09-22 -
3 € ¥IONIAD €8260 0-)J-41-v=-621°1 £020-90%-22 O
39 2 %18 #011T¢ 92926 ; 210-4S 2020-90%-22
1 T ¥3IONITAD 55992 1020-%04-22 1020-90%-22
x81 NIVHD 00828 X0871401°055y 10%2022-€09=22 -
1 1 ¥010WEY3ID 0082% riove 1022-£09-22
1 1 ¥3IGNIIAD 56992 ST12-£04-22 ST112-€09-22
1 1 ANDDI ‘1138 1960-£05-22 2960-€09-22
Ll £ ¥3ONILD 00§92 01-£€-£0001-6150 ETE0-E09-22
(13 ot INIaVIS 15012 01%-81 S0€0-€0y=-22
8¢ ot ONINYV3IE 19012 9101-81 Y0€0-€09=-22
1 1 nS LINIT 62616 viasn 1120-€09-22
L L nS 1INIT 62616 ve-vIus1 0120-€09-22 |
S
NGILIV S$SI  300) 301 Qo3d 304038  ONVH-ND XVW  J¥NAVIINIWON 300D 94w NS4/7¥38MNN 13Vd LRI
LINN ACEL ] NIS ALO ———— 93M $Qd
134N ) L
06 9L-LL 9l=-SL 9L-0L 69-99 $9-¢9 19-96  1G=hg EG=by E%~6€ . RE-bF el-y
92490/%0 40 SV W3ILSAS 10¥INDD A¥OINIANI
6T 39v¢ S1¥Vd ¥1vd3sd SCWY)
(panuL3uod) 6-9 3|qel -
5
o ) '




NOILJdvY SS1
LINN

08 8L-2L 9¢L-6L

9¢/90/7%0 40 Sv
0z 39vd

2

'4

4
(413
X8§
¢

¢
s2
1

1

t

8

¢

1

2

./

: ;

{

1

1

4
Cce
t

e

[4

301 J03x *308034
NI ALO
%L=-0L 59-659 §9-29

2 INI¥V3E 19012
4 ONIY¥V IS8 15012

17133 01044

AS 1IkIY

AS LIWIT

AS LININ
2 1330 3AVA 06660
ot ONIY¥V3IS £9626
xer NIVH) 02426
1 . ¥0L0WNY39 15012
“% ¥3IANITAD 65592

T mS 1ININ

$ dN¥1d rCud
1 ¥3ANITAD €3260
1 NIVH) 15012
1 NIVH) 15012
1 HI1N1) O0I8€9
1 ¥010W¥V3I9 15012
T 37I8ViN3NL 60510
4 NIVH) 15012
2 HSN8 11VE S012¢
2 X168 m2111d 15012
1 3010w 15T9¢

AS LIWID

1 HIV10Y
1 JAI¥A ANDD OTEST
2 3371708 L13¥ o1est
J€ ¥3110~ OTE4T
T ASY 1103¥°3 01€61

ANDJ“1138
2 ONIdv3g 95612
t ASSY 1138 61E60
ONVH=NA XV§  3¥NLVIINIWCN 300) 94W

13A31

10=36  26-%6 €5=%% €9=-5¢

A31SAS T041IN0) A22INIANI
S18vd ¥1vd3a SOWV)

(Panutjuod) g-9 a|qey

S1-9121-8
S1=-9121-8¢

9180-81%-22
1=-4)
X(871301¢0%-)4
XN4-0E-812€4
1010-81%9=-22

20L0-61%=-22
21L0-4%T19=-22
9T1EZXHILIdZ/T-0%°0ON
9781IXH311d2/1-0%"0N
SL€-)3

NJ)-06-8¢ElEd
T10L0=-91%=-22
60T0=-%14-22
vigG2*TI°v-02-94d
VIGS/G 1€E-%8690

SVY 13004

00w
CE=2/1=-P=112-14)
9¥8 YRY°R-9E2-)
8010-21%-22
T0T10=-219=-22

60T0=-T119=-22
8010-T1%=-22

NSJ4/7339WNN L¥Vd
944

gE=-ol

- . e Bt

$=-£0%0-619-22
$=20%0-619-22
-619-22
-614-22
-619=-22
-619-22
9180-819-22
9010-81%-22
$010-819=-22
2010-814%-22
T0T0-814~-22
814-22
20L0-S1%-22
2TL0-914-22
T120-919=-22
0120=-91%-22
20L0-%19=-22
90L0-91%-22
10L0-9149-22
60T10=-514=22
9010=-91%-22
S0T0-914-22
T0T0=-%1v-22
-514=22
1080=-21%-22
OTT10=-214-22
60T0-219=-22
8010-21%-22
1010-219=-22
-21%-22
6010-TTe=22
80T0-114~22

YIGNNN
$Qd

8l=4

- @

6-46

N g




NOILdVY SSI 3003 301
1INN Td3y NIS

08 8L-LL 9L-SL %L1-0¢
94/90/%0 40 SV
12 39vd

OO O0OMmM™m
-

[ I S B A0 b )
-

~ O

033y 830303
AlD

69-99 §9=-29

JATVA
JATVA
HSNE 11ve
JATVA
INI¥dS
JATVA
JAIVA
SY3IN A4
NY4

39nv9
39nv9

09y ¥0SEV AVl
02y ¥i113=-Vd3H
0€S ¥31714-344
NIVH)
¥OL0W3V3I9
INIwV3IS
LML ELY
1v31241138
ANCO“1T3E
INIdviE
oNluviIa
ANCI 11138
NIVH)
¥010WYV 39
as 1IWIT
INIdVIE
¥3IONITAD
¥3IANIIAD
¥3IONITIAD
NIVH)
¥010WAV 39

e TNNN

NN AN NN

M N

ON¥H=NO XYW 33NLVIININON

13IAN
19=8¢ 16=%¢ €Sy
W3ILSAS T0%INOD A¥ODINIANI
S1¥vd uIvd3y SAWYD

(panuljuod) G-9 a|qe]

18896

0ESYS
06660
06660
22650
94900
L1268
yL268

L4124 ¢
%2611
150%L
15010
15012
1s012
(1284
08232
19012
15012

15012
%012

15012
€82s0
€820
L6166
88tEsl
1%012

092 94w

Ev-6¢

90T0-68X=-0%0¢
L010-68X~-026Y
v2ied
0632107459920
83501370
ot1s008)
1-5=-008~-d¥
4=Sud

L9¢c68

£00€

€002

€69820
IN-180L
IN-18)8
21E0-124-22
XNQ-0€-E1€E4
8=-9121~4d
R-9121-d14
2010-12%-22
1cT10=-129=-22
9-9121-4d
§-9121-4d4
%0€0-029-22
0110-029-22
19-0€-BETE

LT2TAN
L190=-6T9-22
9190-614-22
2190-614-22
€090-619-22

XN4-Er-0E-B12¢E4

NS4/7¥38NNN 1aVd
94%

fg-61

2100-000-62
1100-000~-62
0100-000-62
4000-000~-62
9000-000-§2
£000~000-62
2000-000-52
»210~26€-€2
0210~26€-€2
STT0~4CE~-E2
€T10-268-€2
Y0T0~26€-€2
£010~25E-€2
2010~25€-€2
2160~129-22
Y0€0~124-22
9010-124-22
S0T0-129-22
2010-12-22
10t10~129-22
60€0-029-22
80£0-02%-22
»060-029-22
0110-024-22
8010-029-22

-029-22
6190-619-22
L190=-619-22
9190-619-22
$190-014-22
€090-619=-22
1090-614-22

LELL DL
s

8l-4

6-47

M




MOILdv SSI
LINN

08 L=l
9L/907%0 40
22 394

3002
RCER ]

IL-SL
Sy

01
NIS

*"w-=CL

VRV VR v R R N Il B I I I B Pt rtod vl ot ot o NN

Qo3n
ALD

695-99

430403 ¥

§9-29

T ASY ¥3110% 60610
¢ ASY ¥3110% 60610
) ¢ rS LINID 62616
1 mS LINIT 62616
¢ ¥3IONITAD €820
1 AS LIWID 62616
¢ RS 1INIT 62616
4 311733y €9L€0
2 JATVA 06660
T ONIyv3s £9%¢€0
T INIHSNS I £ 13 ¢
¥3IANITAD
T ¥3ONITAD £€8250
) ¢ ¥3IANITAD €9260
¢ 4010w 16198
T ONI¥dS [ 3:R 1]
15 INI¥4S 0gEgY8
1 INI¥dS oegye
T AS LININ 62616
3 AsS 1IWID b281d
¢ ¥3IANITAD €3260
i § ¥3IANITAD €820
4 ¥3IANITAD €£3260
1 ¥3IANITAD €£8260
1 RS LIWIN 62616
1 01104 wv) £9826
T ¥3ANITAD
2 INIHSNE 18895
1 ¥3ANITAD
I ¥3IANITAD £EGTI86
2 ONIHSNE 18896
4 ONIdV3Ig 19896
ONVH=NO XVW  3¥NLVIININON 307) 94w
13A30 .
19=-86 LG=%¢ €6=-%% £9=-6¢

WILSAS T03INCD ANCINIANI
S1lavd dIvdI¥ SQWvI

Aow:c_ucouv G-9 3|qe]

€1=-0LL4=)
ST=-LeL=)
YIJAAS)
VIJAAST

N=)I)=B=-J¥~-HH=-C21"°T

I$-SY1IdAST
NY=-EVIIHAST
2EV
¢=-01-009-40
£690-50%-62
S1-it1t8

0=IN=2=J3d-HHN=-6"1
34)-G=343-HK=621"°1T

51
$8=1-r190-21
$3=1=H199-)1

=9-0650-21
Y1) AS1
BIEVIIHASY

0=3)-9-44-HN=G2T"1
IN=9=)=HW=-C"T
3)=-8-33-HW=-621"1
Q=IN=-2-44-HK=-6"T

IS=-SVIId4ST
gs=3*0-142

2L21=-6RX=-0%0¢

veted

122T-68X=-0%0€

r2y
s18101TYV
Q=218

NS4/7338WNN L¥Vd

REL)

3€-61

§0T0-90v=52
$010-904-¢2
EOLT=609-€2
204 1-504-62
1021-609-52

0CIIT~-S0%=62

8YITI~-509=62

QyTLIT~-504-62

$HITT~-500-€2
€680-504-62
2680~-509=62

-60v-62

ES1%c~60E-62
ALEE~H0E~-C2
QoEE~40E~-C2
$CEE~-L0E-S2
SIEE~80E-62
TTEE~-60E-62

$9126~60E-62

£€912e~60E-62
6S12€~60E-62

LG6T2€~60E=-62

95126-605-62

CCI2E~-808~-62

$212€~-060€-62
6100-000~-62
8100~-000-62
L100~000-62
9100-000~52
ST100~-000~62
$100-000~€2
€100-000-52

LEL LT L]
s

8l-%

—~

T

6-48

-

y

o

4

i




NOT1JV  SSI

LINN

08 8L-LL
9L/907/%0 40
€2 39v4

L4 2 9N1d 3ATVA L1986 SIT0-R09=-92

9 2 ‘vIQ 3ATVA LT120-279-92

2 ) § VIO 3AvVA Q120-2409=-92

9 2 13I%Svo 0R9¢gL 9%Lls

2 1 13%Sv9 Ow9EL §948

L] 2 139SY9 [FE1] 89L3

2 ) § 17veE 3AIVA 6110-209-52

1 1 1IVE 3ATVA 8110-209-92

S 2 13%SVO c89¢e¢ 393

e T 13%Sv9 039¢€¢L 8%L3

° 3 13INSve £0-909-97

[} € ONINIVd €0-909-92

€ 1 mS 1IWIT 0l10-509-32

€ 1 TIVE 3ATvA 16686 8010-909-32

y 2 1I%S¥O L010=-806=52

i 1 x0LvNLIV LYtEC T-¢1=-5S0

1 T AS 1INIT 62616 J2-v12vaS)

{ 1 ¥3IONIAD 664592 2042=-40%=52

1 1 ASY ¥31704 1158¢ 1052-20%=-62

L5¢E ozl 1vis 22254 QE-102-€4%-6K3

1 1 ONIHSNE 15012 L{-§=959

¢ 1 ANCO 1138 L8102 80EC=LN%=GQ2

1 1 ASV 43101 60510 LEL)

1 ¢ IAT ¥ ANQD 60<1C o218l

1 1 ASVY ¥31704 60610 oLLd

1 1 nS 1IWIT 5261¢ vigzs

{ E mS 1IWDY Hesvle VIJdKAST

1 1 ¥3IINITAD €826C We))=F=4N=-HK=CZT*[

4 2 SNY¥L 11ve 40610 1

L] 2 X1 =014 13896 rov=-21-84

1 1 JAT X0 ANDD 80610 2L=6°"0=S1=102-)

 § 1 4010w 9010-90%=-¢2

3003 01 Qo3 ¥3034034 QNVH=ND ¥Vw 3¥NLVIINIWON 3CN) 93w NSI/7¥38WNN LNV4
143 NIg ALl asene 944

134
9L=SL H9L=CL 53-39 §9=23 19=26  16=%G £E5=%% €5=6¢E RE=-ol
sV 431SAS 1CaiNdd A3CINIANI

S1¥Ve 41ve3¥ SOwWV)

(panuijuod) G-9 3|qe)

ST10-809-92
L120-206-92
9120-409-92
5120-105-92
9120-409-92
4210-209-92
6110-209-92
8110-£03=-02
9110=-209-92
6l10~£09=-92

€0-909-92

€0-909-92
0110-908=-62
8010-909-92
L012-509-92
9062=40%~-¢2
€062-20%-62
2062-¢0%-62
1062~-20%-62
C150~208-52
9Ce0~209-62
P2E0=209-62
%0€0=-20%-62
€0€E0=L0%-62
20€0-L0%-62
<0EJ=90%-62
2080=9048-¢2
$020~90%-62
%020-90%-62
2020-509=-62
L012=-909-62
S012-909-¢c2

¥IGNNN
$Q)

8l-»

6-49

-

o

BPERS




e —

NOILdVY SSI 3002
1INN 1d3¥

03 9e-2¢ 9u1-5¢
94790750 40 S¢
»2 39vd

D G R AN A MO MNA AN ON A MO NNMAUNS O ANDM e~

033
ALl

69-59

NOIS 1HOIN
LVISOWdIHL
1400€ 34vL

IN3IAT0S
LYY 3ATVA
3LVS 3IATVA

801°
1v9
ive
31v9
31ve
31v9
jLve

L3NSV
13%SVv9
13INSVI
JATVA
JAIVA
IATVA
JATIVA
IAIvVA
ELRA A
JATVA

13%SvO
13xSv9
13%Sv9
13%SV9O
LinsSv9
LinsSVo
L3I%SYS
31VO 3ATVA
31VY 3ATVA
13%NSvo
13%Sv9
13xSv9
13%Sv9
INIe 3ATVA
INId 3ATVA
13I%Svo

e e e e e e B R e B B Y B Y B R I I I N VI I I RN Vi V)

ONVH=NT XVa4d 3IUNLIVIINIWON
13431
13=-36  L6=%¢§ €6=hs
WILSAS J0¥INOD AXCINIANIT
S1¥vd ¥Ivd3d SOWVD

(P3nui3uod) G-9 a|qe}

»96%¢
S9EES
CHEES

b9L2¢
*3¢2¢
*9L26

9GL2¢
%9L2¢
%9226
LTL98

L1296

3000 93w

£9-6¢

185¢€
0L2%=%=3EN
1010=-919-92
-519-92

$E20-119=-92
€E20-119-92
2€20-119=-92
1€20-119-92
0€20-179-92
$L10-119=-92
5210=-119-92
ELT10=-119-92
2L10-119-92
1216-119-92
2LT0-119-92
5910=T119-92
8910-119-92
L910=-116-92
9910-119-92
G910-119-92
$910=-1719=-32
€970~-119-92
2910-119-92
%%70-019-92
€910-019-92
Z2%10=-019-92
1510-0T7T9-92
0%10-019-%52
LT110-609-92
$110-5609-92
ET10-609-92
81T10-809-32

NS4/7¥38WNN 1¥Vd
bEL]

SE=AT

€010-919-92
2010-919-92
1010-919-92
-919-92
¥€20-T119-92
£620-119-92 |
2620-i19-92 | @
1£20-119-97 ]
0£20-119-92
$L10-119-92
5L10-119-92
€L10-119-92 !
2L10-119-92
1L10-119-92 &
0210-119-92 1
6910-119-92 ,
8910-119-92 .
1910-119-92
9910-119-92
6910-119-92
%910-119-92
£910-119-92
2910-119-92
»910-019-92
€510-019-92
2910-019-92
1510-019-92
0510-019-9¢
L110-809-92
»110-609-92
£110-609-92
8110-909-92

6-50

YIGNNN
s$Q2

8l-»




— s e = , > -
- \vu.?..‘f\.' ]
6 £ ¥1) V3NV 65160 $T1€0-£05-0€E $1€0-€0§~-0¢
8 € 3IVW 9N1d - 89912 $0TY¥-412-82-3901¢=-v) ETE0-EQ0G-0E
8 £ 37K 9N14 89512 S0TV-d12-82-3901€~-v) OTE0-€E0G-0¢F
3 3 37vKd 9n1d 56160 (¥S)SO0E-8T-vS0Id 60€0-€05-0¢E
t 3718v) 66140 *140001 - 3822¥ L0E0-£05~0¢
ot y 3IVW 9N1d 89%TL  GOTV=4d1-S9T=-3901c~-v) 90£0-€05-0¢€ .
ot y 31vWd 9N1d 89512 SOTV=ST-S9T-3901E~v¥) SO0E0-E0S-0E
i 3718V 65150 EVA &1} €0€0-€05-0E
21 » ASSY j=d 95921 XW=066=14 1330w 20€0-€06-0€E
8 € Al V33IWYD 66150 100-9002 13004W 10£0-€05-0€
1 1 ¥INVINE S300€ 0$08-EH3 8T92-105-22
€ 4 d43INVINE SR00E 0018-€H3 L192-106-22
P4 1 ¥3INVIYE 9300¢ S218-€r4 9152-106-12
1 1 23INV3IuE 9800¢ 00GB=-EWN 2192-108-22
€ 1 2INVINE 9800¢€ 00GF-EWN T182-106~22
1) 51 9K LHII 08620 0102-105-22 0102-106~22
9 2 voy 3Sn4 00%51¢L 0%Jv) 6002-106-22
2 I v09 3sn4 0091 09)v) 8002-106-22
FA 1 VOE 3ISN3 00%12 0g8v) 1002-106-42 —
1 € véT 3snd GTeSe E00E2€ $002-106-22 e
1 t »INVING T1-106-22 11-10%-22 £ 7
2 1 ¥INving 9602€18 131 L0-106-L2
1 1 ¥INvIwg 9800¢€ 0088-EW1 10-105-42
2 1 ¥3INVINE 9800€ 0098-£WN 10-106-22 &
3 1 ¥INVIE 9800€ 20%8-€r4 10-105-42 *
3 1 34VS 3ATVA %220-%19-92 $220-919-92 i
3 4 §079 3ATVA £22C0-%19=-32 £€220-%19-92
3 1 S3¥d 39NV 621 1220-%19-92 =
€ 1 ¥31¥1N93% 29162-226€31 156 0220-%19-92 =
31 S 31V9 3ATVA 6120-519-32 6120-919-92
q 2 3LV 3ATVA 8120-919-92 8120-919-92
2t 7 31V 3ATVA L120-%19-92 L120-419-92
-
NOILJY SSI 3002 pleh] 3I94% 2308033  ONVH=ND AVW  IWNLVIINIWON 3000 94w NS3/7¥39WNN 1¥Vd ¥3IBWNN
LIND 1434 NIE AL0 ————— 94d S0
1343
08 8Ll-LL 9L-5¢ »L-0¢ 59=-93 69-29 16=-3¢6 L6=%% €EG=%% £9=6¢ Sg=-o1 CAER )
9L/90/%0 40 S¥ WILSAS T0&INDD AXDINIANI
§2 39v4 S1¥vd ¥Ivd3d SOWV)D

(panuljuod) G-9 3lqel ;




ovyownawn
L 4 - N

OFMNLGNNDNE AT NN N -
DDt Dttt Nt Nt N A Nttt N NNV O D

9L/90/%0 40 Sv

¥3INVI4S
¥3INv3idS
¥3INV3ILS
LEREPR T
INCH4IT3L
JONVHIX3
NOTL1J3INNDD
NOTLI3INNC)O
NOT133NNDD
HIL1IMS
¥303023y
J313S INDD
33135 INOD
¥l VEImv)d
ASSV L=-d
AL Y33WV)
AL V33WYD
Al v¥3WV)
318V2

NIE2Z LINOW
HJLImS

NIS LINOW
¥CL1Va3NID
¥ITIT 1Ry
¥01I3INNDD
318v)
T3IN0D) 1-¢
4INCI SN3T
Jug 231430
¥OLVAINIG
08 dnS uymd
a& N3IGIA

JANLVIINIWON

£EG=0Y

w3L1SAS 10&INCY A32IN3ANI
Slyve ¥IVvd3¥ SCWYD

(panut3juod) g-9 3|qe]

TLLs
T2LL8
%1960
%1822
L9L15¢
58212
9% 1E
IHLTE
9% 1¢
058911
19962
65150
66160
66150
95921
45160
65160
65160
56160
LEL2L
1s22¢
LeLeL

66160
65160
65150
66160
65150
66160
55160

3002 94k

€E9=-6¢

=1

1-81)

1-a14

0o02-11

9SSE=N

0980XY
S4d0T-8T-002~-H481
Sd12-82-002~-H4EL
Sd1-691-002-H4E1
v-12T=SA

002-JA1

g2222-43
v2zaLL-¥3
1T16-T96€ 13004
S0E0-ENS-0E
210-3002 13304
§00-9%02 1300w
210-9002 1300+
*1406 - 322v
A/JEZVUNS
000-95€-9002)
V2T6VNS

00%-0%22
291-0038
I-€8062E-2
*1400T - N/86C-9¥
T100-18%2
010-13%2
102-16966€8
100-1122%8
T00-10T66€8
100-T2265¢€9

NS4/7¥38WNN LUV
94u

fE=-61

9010-205-1¢
S010-206-1¢
%010-206-1€
£010-205-1€
2010-205-1¢
1010-206~1¢
»160-£0S 0§
€160-€05=-0¢
2160-£05-0€
T160-€05-0€
0160-£06-0¢
6060-£05-0€
8060-€05-0¢
9060-£05=0€
£069-€05-0€
£060-€05-0%
2060-£05-0¢E
1060-£05~0€
6260-£06-0€
£2€0~E05-0€
22€0-€05-0€
12€0-£05-0¢
02€0-£05-0€
61€0-£05~0E
81£0-£05-0€
L1€0-E05-0€
91€0-€05-0¢
S1E0-£05-0¢
Y0NS TE0-E05-0€
EONSTE0-E0S~0E
20¥9TE0-E05-0F
10%9 TE0-E0S-0€

¥IGNNN
$@)

§1-

vy
b

L

6-52




P

.

1 1 Isny St66L 0019VE 9TLT-%05-5¢€
1 1 ddNnS ¥3Mm0d EESHE hd A1 ETLT=-%06-6G¢E
1 1 LHO I €92€8 €122-N14d OTLT-%05-6¢
1 t 1n0av3¥ LETLO 29-1820¥SS 90LT-505-G€
L 1 1H917 €82€8 »08-€122-114 90L1~%05-6€
1 1 HILIAS €868 %08~8E2N1d S0LT-%0¢-5€
T 1 HILIAS £82€8 8214-629-5122H14 %04 1=-%06-GE
i - 1 1 HJIL1INMS €82¢8 89122H14 €04 1-906-GE
T I HILImS €82¢€8 008-3212238S81d 202 T-%05-%¢E
1  § ¥01VIIONI 23262 NE2Y-€209 90%1-%06-6¢ _ .
- 1 1 HILIAS 28252 822¥-1209 509 1-%06-S€
1 1 HILIAS 28262 00€9€3€-8209 50%1-905-G€
1 1 HIL1IMS 23262 0224€V2-8209 €091-%05-G€
1 4 HI1ImS 28262 JIZx-1209 2051=-506=-SE
at 9 HILIAS 62616 821208514 2060-506=G€ :
02 S AVI3Y ZHELL VG=ddi 20L0-%06-GE
5 2 AV13d S6151 IVAGTT-v85-106 5T10-%05-G€
|4 1 ddnsS ¥3IM0d BEGHE 82v0S E1T10-%06-G€E
1 1 HOLIRS 1€092 T0v-58) TT10-%05-G€ 4 :
D 9 1H9I TE092 0%4-v2-1218 0T10-506-G€ i
3 1 LHITT 61924 88W-15~3N-¥18 £010-506=6E ©o
1 1 INRER] S61%1 JVAGITI-VvB85»=-108 90T10-%06-%E A1
1 1 HILIMS 62616 I-1-GE-2V-3-)1d £010-905-6€ >
8% 9 HILIMS 62616 Z00V-T~6TAMITT 2010-%05-G€ 4,
HILINS L0-206-1¢ 10-206-1¢
13SQV3H 2¢828 §06n~206-1¢ §050-205~-1€ P
¥IATI3SNVAL 8E%86 SOTT-151 $050-205-1¢ 2
1 14 1dvav 3NOL 18928 TOLANVED=LLT=d 6TTN=-206~-1E
1 1 4d4ns ¥IM0d 68212 S2Z92ZNN8 ST10-205-T€
s CELEDEED] 19922 2-661 20%8010-205~1¢
S INOHA0AITH Ly922 05SH 10%8010-206~T¢ h
ot L 13SQv3IH 21828 048911 4010-206~-1¢
NJILlJdV SSI 300) 01 Qo3 ONVH=NO 34N1VIINIRNN 3000 94K . NS3I/7N839NNN LAV ¥3IGuNN
LINN 1438 NI Al0 -—— 9348 '}
13 5
08 BL-LL 9L=SL YL=-0L 69-99 §9-29 19=94  16=%6 £6=%Y E9=-6¢ SE-¢1 8T-»
94/790/%0 30 Sv w3l1SAS 10aIND) AXOLINIANI
4T 3%vd S13vd ¥Ivd3w SOWYI
(panuijuod) g-9 a|qe)
E
iy o~~~
: ® ,
it - T . a k] s




NOILIVY SSI
1INn
08 8l=L¢

3633
leie

9L=5L

S¢/9C/%0 43 S§v

82 39vd

L R R e e e I e R e R e N e R IR e ]

Co3y
ALQ

%
T
£
1
1
1
¢
T
1
1
T
T
1
16
15
14
1
T
1€
9
83CQa03e gNVH=NOD XVW
13A N
§9-29 1G=4G L5=%4

3sn4

ddNS #3804
1H9 I
1N0Qv 3
HILIAS
14911
1Hem
HI1IMS
LRSS
HILINS
HILImS
AVI3x
¥3ag4
1H9I1
1H91
1H911
LHI11
1H9I
HILIMS
. HI1INS

4d¢0S

3ANLIVIINIWON

£ES=%%

%3LSAS I0¥INCI ANOINIANI
S1avd #lvd3y SAWV)D

(panuiiy

)

0

2) ¢-9 3ig

el

c18se
fESYE
s2e1e
LETLC
6z61¢
~2618
62618
82618
52618
h2816
12128
GoTsT
geshe
62616
62616
e261s
62618
€8L¢E6
EILEE
Edsices

300) 94w

€5-6¢

ST021E“9vVE

s=0¢

9128=-"d
29-1822%4SS
00J)-8212238S14
00J=%112-11d
00J-gT12-11d
00J3-89122MH1d
0DJ)-gyT22H14
$00-8EEWLd

L-E18¢E
G9=21-v952-10%
21-¥0§

LET2-114d

9¢t12-114d

SET2-114d

€E12-114

9122-114
I-10-v=-0-8-0T&62W)
ER-T=-1C=-8=-9-v=-TTo W2

NS3/7d438WNN L¥Vd
BEL]

RE=-5T

80TE~-%05~-S€E
SOTE~%06~-5¢E
9I0E~%0C~-GE
*10€E~-%06-4¢E
210E~%06~-5¢
TI0E~%06~SE
OTOE~-%05-CE
600E-%06-5¢E
E00E-%05-GF
L00E~-%05-S¢
G00E~-%06-SE
01%2-%06~-G¢E
20%2~-%06-5¢
5092-%06-6G¢E
5092-%06-S€
€0%2-%06-5¢€
20%2-%06-5¢
L061-%06-C¢E
€08 1-%05-6¢E
2081-%06-6¢

¥IENNN
sQl

8T-

6-54




1.0

2.0

7.0 REFERENCES

Reliability and Maintainability Allocation, Assessment Analysis Report
For CAMDS:

Phase 1, Systems Level Analysis
Phase 2, Building Block Level Analysis

Operation of the Chemical Agent Munitions Disposal System (CAMDS) at
Tooele Army Depot, Utah.

Draft Demilitarization Plan, August 1975
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