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INTRODUCTION 

The Manufacturing Methods and Technology (MMT) Program serves 
the United States Array Materiel Development and Readiness Command 
(DARCOM) as a link between research and development activities and 
production« The program is designed to reduce the cost of acquir- 
ing weapon systems by improving the efficiency of manufacturing 
processes and implementing new technology. Cost reduction is a 
l>rimary concern, but reducing air and water pollution, increasing 
safety, conserving energy, and reducing dependence on critical 
materials are also emphasized. 

The Array's production needs span the full range of modern 
technology, from the high speed production of millions of small 
arms to the forging of tank turrets and the production of integra- 
ted circuits. Product testing, material handling, and computer- 
aided design and manufacturing are all within the scope of the MMT 
Program. 

This report presents an overview of ARRADCOM's Large Caliber 
Weapon Systems Laboratory, MMT Program for FY 80. It contains both 
the ammunition and weapons appropriations, broken down by responsi- 
ble division and specific technical area supported. 

The definition, scope, items supported, status, and funding 
are presented. Program management procedures, both internal and 
external, are also discussed. 

The MMT Program Plan is an attempt to provide a single source 
summary of current and near-term efforts in the DARCOM MMT Program. 
Since weapon systems requirements and the technology for these 
systems are constantly changing, inclusion in the plan is not a 
guarantee that a program will be fully funded or completed. The 
MMT Program Plan, however, does serve as an indicator of the areas 
toward which DARCOM1s resources will be directed and the magnitude 
of the Army's commitment to this program. 

The MMT Program Plan contains a section for each element which 
has projects. Each section includes a summary of the activity, its 
responsibilities, and its major MMT areas. Following the summary 
is a listing of each project proposed by that activity. 



DEFINITION AND SCOPE 

An MMT project is one involving the evolution of manufacturing 
processes, techniques, and equipment by the Government or private 
industry to provide for timely, reliable, economical, and high 
quality mass production of DoD-required materiel. Its objective is 
to bridge the gap between prototype production and mass production 
by the application of practical new production processes or tech- 
niques. It is production oriented, accomplished on a production or 
pilot production scale, and is expected to result in a practical 
process for mass application. It does not normally include the 
application of existing processes, techniques, or equipment to the 
manufacture of specific systems, components, or end items and is 
not applicable to a specific weapon system development nor product 
improvement program (i.e., one which is undertaken to assure that a 
specific system, subsystem, or component is capable of mass produc- 
tion). Such effort will be normally funded as part of the specific 
program involved. 

MMT projects expand manufacturing technology and translate new 
technology into practical production processes. They provide ad- 
vanced manufacturing techniques and processes to support moderniza- 
tion of the industrial base. MMT projects are production-oriented 
and are expected to result in a practical process for production. 
They may reduce procurement lead time and costs, provide state-of- 
the-art production processes and techniques, investigate alterna- 
tive methods of manufacturing components which limit production 
(cause bottlenecks), develop new and/or improved processes to fa- 
cilitate competitive procurement, and/or ensure economic availabil- 
ity of end items. In exceptional cases, they may establish proto- 
type production lines. MltfT projects may involve technical or man- 
agement studies that are related to timely establishment and im- 
provement of manufacturing processes or techniques. These projects 
have a corollary effect by stimulating and encouraging increased 
productivity by private industry. 

MMT Requirements 

The criteria used to select projects for MMT financing are 
described below: 

1. Each project will satisfy a requirement, current or 
anticipated for specific manufacturing techniques. Future require- 
ments, normally qualitative in nature, will be directed toward the 
development of manufacturing technology which will increase general 
productivity. 



2. Solutions to the problem will not be available on a 
timely basis from other programs in either Government or private 
industry. 

3. Feasibility of the effort will have been sufficiently 
demonstrated by research or laboratory work. 

4. The program will create new, significantly improved, 
or more economical manufacturing processes, techniques, or equip- 
ment rather than merely employing existing processes, techniques, 
equipment or facilities. 

5. The program will result in one or more of the follow- 
ing: 

a. An improved responsiveness to current and project- 
ed requirements. 

b. A more effective and efficient industrial base 
that will reflect modern manufacturing techniques. 

c. A cost effective manufacturing technique or pro- 
cess which will ensure economic availability of end items. 

d. Enhance safety or anti-pollution measures to meet 
statutory requirements. 

6. The application of the resulting processes, techniques 
or equipment is generic in nature, i.e., applicable to more than 
one end item. 

Private industry will be encouraged to undertake with its own 
capital as much of the manufacturing technology effort as possi- 
ble. When qualified segments of industry will not commit private 
capital and the program is needed to support Army requirements on 
an economic and timely basis, then (and only then) will Procurement 
Appropriation funds be allocated. 

To ensure timely MMT developments responsive to Army require- 
ments, process controllers [excluding general purpose automatic 
data processing equipment (ADPE)J and allied equipment used solely 
in the manufacturing process will become an integral and insepar- 
able part of the industrial base. Benefits derived from the MMT 
program, e.g. reduced manufacturing and end-item costs and reduced 
production lead time, will be such that the program must be active- 
ly pursued to optimize the results. MMT projects should be initi- 
ated whenever the technical opportunity becomes manifest.   MMT 



projects which may benefit end items which wiil be funded initially 
by Procurement Appropriations should be started in sufficient time 
to be used in establishing the Initial Production Facilities. 

Program Monitoring 

Monitoring the MMT Program consists of both formal reports 
mandated by regulation and informal Laboratory meetings to review 
specific projects. 

Semi-Annual Report 

AR 700-90 requires that semi-annual project reports be submit- 
ted until the project has been either completed or terminated, at 
which time the report is considered final. All reports are bound 
into a series of books for Government distribution and incorporated 
into a data bank maintained for IBEA. The format for the report is 
included in appendix A. 

Presentation 

Approximately every six months, the Munitions Production Base 
Modernization Agency (MPBM) is briefed on selected projects. Four 
charts are prepared to MPBM's prescribed format and the presenta- 
tions are sharply focused on the charts1 data. A lengthy technical 
discussion is not required, but accomplishments and problem areas, 
as well as the funding status are looked at closely. The charts 
(app B) consist of: 

1. Key Project Information 

2. Milestone Schedule 

3. Financial Status 

Computer Program 

Three computer programs (app C) have been developed within the 
LCWS Laboratory for internal management.  These consist of: 

1. MMT projects  broken down by responsible Division, 
engineering starting date, and funding distribution. 

2. Obligation status of contracts, OGA, and GOCO funds 
for FY 79 and FY 80. 

3. Milestones and monthly starting and completion sched- 
ules.  Examples of each are inclosed in appendix C. 



Additional sources such as the RADMIS Data bank in System 2ÜUÜ 
form and the APARS Report from ARRCOM can be used to extract data 
on the project status. 

Regulations 

The regulations governing the MMT progam consist of: 

1. AR 70U-9U, Logistics 

2. Array Industrial Preparedness Program 

3. AR 32-100 



MMT AMMUNITION PROGRAM 

Background 

The Ammunition Program spans the technology gap, particularly 
in those areas which have no counterpart in private industry. 
Almost all current manufacturing processes involve manual opera- 
tions which must be efficiently automated. Batch processes must be 
converted to continuous processes to accommodate new materials- 
handling techniques and improve safety« 

The Ammunition Program presents unique problems which require 
innovative solutions. New systems must be capable of economic 
layaway for periods of ten years or more, a stipulation which is 
rare in private industry. Manufacturing technology is the founda- 
tion of the modern ammunition production facility, whether it is 
derived from industry or developed through Defense supported pro- 
jects. 

The primary objective of the MMT Program is to improve exist- 
ing manufacturing processes, techniques, and equipment. The second 
objective is to bridge the gap between development and full-scale 
production. The third objective is to solve technological prob- 
lems. 

Current planning requires that, in the event of mobilization, 
production facilities be activated within three months and reach 
maximum production in four. This objective requires that equipment 
design, layaway techniques, and control technology be oriented to 
achieve the quick-reaction capability desired. 

Through advances achieved in automated inspection techniques, 
loading systems, and assembly systems, the uniformity and quality 
of the end product has been improved. The munitions MMT program 
includes several projects oriented toward improving quality control 
and test technology, and others toward development of explosive 
loading and assembly techniques and equipment. 

MMT projects must be cost effective within the framework and 
economics of the Five Year Defense Plan. This presents a unique 
fiscal management challenge in the design and fabrication of equip- 
ment and systems required for the loading and assembly of compon- 
ents and end items. This challenge is being met by developing 
systems with the flexibility to produce any items, establishing an 
optimum balance between system simplicity and process operational 
requirements, and providing equipment designs capable of high effi- 
ciency operation to achieve cost effective system operations. 



Technical Areas 

LAP 

The MMT effort in the Load, Assemble and Pack (LAP) area is 
guided by four major program goals: improved economy of operation, 
improved safety of operating personnel, establishment of a rapid 
response production capability, and improvements in the quality of 
the end product. All of these goals must be accomplished within 
the standards and criteria established for pollution abatement and 
energy conservation. 

Safety 

Due to the inherently hazardous nature of munitions produc- 
tion, an extensive program has been undertaken to upgrade the safe- 
ty of explosive preparation equipment, loading equipment and assem- 
bly systems. The MMT program relating to the upgrading of the 
operational safety of loading lines is a continuation of current 
efforts. This program will define and investigate specific opera- 
tional safety hazards and develop equipment and systems to reduce 
operator exposure and risk. 

Metal Parts 

The Metal Parts MMT Program has as its goal optimization of 
manufacturing processes. Projects are included for improving main- 
tainability and readiness through computer integrated manufactur- 
ing, computer-aided modeling of forming operations, and storage 
techniques for production machinery. Enhancing reliability and 
quality control efforts include analysis for predicting tool fail- 
ure, improving projectile surface quality, and processing high-frag 
steel. 

Additional Emphasis 

Primary program emphasis in energetic materials is being 
placed on the development of manufacturing technology for new muni- 
tion items. Recent enactment of the Clean Air Act Amendment and 
Toxic Substances Control Act has resulted in the requirement for 
continuous MMT effort to meet mandatory compliance dates. Conserv- 
ing production base utilities, energy and resources, as well as 
identifying and using alternate energy sources, are the broad areas 
of major concern. The development and design of safe, cost 
effective production processes are major goals of the munitions MMT 
program. In the supportive technology areas, the primary thrusts 
continue to be pollution abatement engineering, energy technology 
development, and explosives and occupational safety. 



MMT AMMUNITION PROJECTS 

ARRADCOM's FY 80 MMT ammunition projects are itemized in table 
1 and discussed below. The specific Division in the Large Caliber 
Weapon Systems Laboratory responsible for each project is also 
identified in table 1. 



Table 1.  FY 80 MMT ammunition projects 

Responsible 
LCWSL 
division 

Cost 
No. Project ($K) 

Energetic Systems     4000 
Process Division (EPSD) 

4062 

MMT:  Automated M55 Detonator 
Production Equipment, LAP      250 

Automated Manufacture System 
for Mortar Increment 
Containers, LAP 895 

4137  Automated Loading of Center 
Core Igniters, LAP 67 

4236  Automated Lace Jackets for 
Center Core Charges, LAP       612 

4312 Injection Molding for Pro- 
duction Explosive Loading, 
LAP 279 

4469  Automated Insertion of 
Grenade Layers, LAP 350 

4027  Combined Solvent Recovery 
/Drying of S-B Propellant, 
P&E 236 

4033 Caustic Recovery from Sod- 
ium Nitrate Sludge, P&E        153 

4037  Process Improvement for 
Plastic-Bonded Explosives, 
P&E 236 

4061 Nitroguanidine Process Op- 
timization, P&E 260 

4200  TNT Crystallizer for Large 
Caliber Munitions, P&E 29 

4210  Jet Cutting of Energetic 
Materials, P&E 450 



Table 1 (cont) 

Responsible 
LCWSL 

 division 

ESPD (cont) 

Cost 
No. Project ($K) 

4310  DMSO:  Recrystallization of 
HMX/RDX, P&E 278 

4341  Improved Nitrocellulose Puri- 
fication Process, P&E 583 

4462  Modified FAD for Multi-Base 
Propellant, P&E 850 

4508  Process Improvement of 
Pressable RDX Comps, P&E       506 

4285  TNT Equivalency Testing for 
Safety Engineering, Safety     408 

4288  Explosive Safe Separation & 
Sensitivity Criteria, Safety   767 

4291   Blast Effects in Munitions 
Plant Environment, Safety      100 

4281  Conservation of Energy at 
Army Ammo Plants,Conserva- 
tion of Energy 1234 

4225 Red Water Pollution Abate- 
ment System, Pollution 
Abatement 155 

4226 On-Line Monitors for Water 
Pollutants, Pollution 
Abatement 100 

4231  In-House Reuse of Pollution 
Abated Waters,Pollution 
Abatement 250 

10 



Table 1 (cont) 

Responsible 
LCWSL 

 division 

ESPD (cont) 

No. Project 

4309  Ammunition for 120mm Tank 
Main Armament 

Cost 
($K) 

3726 

Applied Sciences 
Division 

Nuclear and Fuze 
Division 

Munitions System 

4322  Design Criteria and System 
Characterization of Elec- 
tronically Controlled Pro- 
duction Facilities 502 

4266 Manufacturing, Inspection 
& Test Equipment for Mag- 
netic Power Supply, Fuze       345 

4084  Opacity/Mass Emission Cor- 
relation, P.A. Ill 

4189  High Fragmentation Steel Pro- 
duction Process, MPTS 1048 

4498  Develop Method for Consoli- 
& Auto Assy of SmallMines, 
LAP 392 

6736  Technical Readiness Accel 
erated Through Computer 
Integrated Mfg (TRACOM) 
CD/CIM, MPTS 315 

6738  Ultra High Speed Metal Re- 
moval, Artillery Shell, MPTS   297 

11 



4000 - MMT:  Automated M55 Detonator Production Equipment (LAP) 
($K250) 

This is a production engineering measure to develop an auto- 
mated M55 detonator production capability which will also be adapt- 
able to the production of other initiating devices. 

Items Supported 

Cartridge, 40 mm:  HEDP, M433 
Projectile, 155 mm:  HE(ICM), M483A1 
Projectile, 8 in.:  ICM, M509 
Detonator, Stab:  M55 
(Air Force items) CBU2, 25A/A, 46/A, 52/B and 71. 

The XM14E6 ADEN/DEFA FA fuze requires a detonator which may be 
produced on the multi-tooled loader. 

Present Status 

This is the 10th year of a multi-year project. At the con- 
clusion of this project, an operating prototype will be available 
for the basic multi-tool loader, automated detonator cup and assem- 
bled detonator inspection equipment, automated packaging and pack- 
out equipment, the automated explosives resupply system, improved 
powder metering and dispensing devices, an auto-mated detonator 
painting mechanism, and an improved vacuum system. In addition, 
final technical reports on the development efforts, RAM data and 
analysis, and drawings and specifications suitable for the follow- 
on procurement of equipment will be provided. 

Funding 

Fiscal year Funding ($K) 

71 333 
73 396 
74 549 
75 100 
76 1000 
7T 250 
77 1000 
78 1250 
79 1600 
81 604 (Tentative) 

12 



4062 - MMT:  Auto Manufacture System for Mortar Increment 
Containers (LAP) ($K 895) 

This program will develop an automated system for manufac- 
turing 60 mm M204 and 81 mm M205 propelling charge increment con- 
tainers. A complete TDP for an automated manufacturing process 
will be provided enabling the Army to establish mass production 
capability at either private or GOCO facilities. 

Items supported 

Cartridge, 60 mm:  HE, F/LWCMS, M720 
Cartridge, 81 mm:  M374A3 
Cartridge, Smoke, 81MM:  WP, M375A3 
Charge, Propelling, 8 in.:  WB (Zone 9), M188 

Present Status 

This is the second year of a three year program. The end 
products of this project are a pilot production system for manufac- 
ture of 60 mm M204 and 81 mm M205 propelling charge increment con- 
tainers, equipment drawings to complete this system as a prototype 
and procure additional systems, a complete TDP, hazards analysis, 
production qualification and technical reports. 

Funding 

Fiscal year Funding ($K) 

79 507 
81 330 (tentative) 

4137 - MMT:  Automated Loading of Center Core Igniters (LAP) 
($K67) 

This project will automate the loading operations of the 155mm 
M203 and the 8-inch M188 propelling charge igniters with black 
powder. 

Items Supported 

Charge, Propelling, 155mm M203 

Charge, Propelling, 8 in. M188 

13 



Present Status 

This is the second year of a two-year program. The end prod- 
ucts of this project are a prototype loading machine, a technical 
data package, including requirements for quality acceptance, and a 
final technical report. 

Funding 

Fiscal year Funding ($K) 

FY 79 $205 

4236 - MMT:  Auto Lace Jackets for Center Core Charges (LAP) 
($K 612) 

Large propelling charges such as the 155mm and 8 in. employ 
laced jackets to maintain their configurations. The manual thread- 
ing and tightening of the lacing is a time consuming operation 
which results in poor quality, non-uniformity, high cost and per- 
sonnel hazards. The automation/mechanization of the lacing opera- 
tion would improve quality and greatly lower production costs and 
hazards. 

Items Supported 

Charge, Propelling:  155 mm, XM203 
Charge, Propelling:  155 mm, XM201 and M119A1 
Charge, Propelling, 8 in.: M188 

Present Status 

This project will result in a prototype production machine 
with appropriate installation, operation and maintenance manuals 
for use at an x-facility. Also provided will be a complete set of 
fabrication drawings and purchase and performance specifications in 
order to replicate the machine as required. A summary engineering 
report will provide full developmental data including performance 
tests, RAM data and hazards analysis. 

4312 - MMT:   Injection Molding for Production Explosive Loading 
(LAP) ($K 279) 

This program is intended to develop an injection molding pro- 
cess that will provide an alternative to melt loading of small 
caliber munitions.  The injection molding system will eliminate the 

14 



large quantities of riser scrap generated by the current melt load- 
ing process. The results of this project will be used to define 
the base line requirements of an automated injection molding system 
for on mass production of small caliber munitions on LAP lines. 

Items Supported: 

BLU 61A/B 
BLU 63B 
BLU 86 
BLU 66B 

Present Status 

This is the second year of a two-year program. 

Funding 

Fiscal year Funding ($K) 

79 $261 

4469 - MKT:  Automated Insertion of Grenade Layers (LAP) ($K 350) 

This project covers development of an automated system for 
assembling grenade layers in the M483 ring pack and includes a 
prove-out plan, preliminary acceptance testing at the contractor's 
facility, shipment of the equipment to the G0C0, installation and 
final acceptance testing at the GOCO, preparation of all manuals, 
and completion of the technical data package. 

Items Supported: 

Projectile, 155mm:  HE, M483A1 

Projectile, 8 in.:  HE, M509E1 

Present Status 

This is the last year of a three-year program. The end prod- 
ucts of this project will be a component ring pack assembly equip- 
ment for M42/M46 grenades contained in the M483/M509 projectiles 
and automated prototype production equipment which will insert 
these grenade layers into the M483 projectile and perform all re- 
quired inspections. In addition, technical data packages for the 
manufacture of replicate systems will be completed along with a 
hazards analysis, operation and maintenance manuals and final 

15 



reports.  Design features which will permit the addition of tooling 
for the M509 projectile will be included. 

Funding 

Fiscal year Funding ($K) 

78 $ 502 
79 $1150 

4027 - MMT:  Combined Solvent Recovery/Drying of SB Propellant 
(P&E) ($K 236) 

This project will establish equipment and methods for a com- 
bined solvent recovery/drying process with a rapid steeping-water 
drying method and the use of dehumidified air with partial recycle 
in the air drying operation. 

Items Supported 

All single base, solvent-type propellants which are dried with 
heated air at Radford AAP and at other Government installations. 
Prominent examples are: 

Charge, Propelling, 175mm: WB, M86A2, M6MP Propellant for 
Charge, Propelling, 155 mm: WB, M4A2, M1MP Propellant for 
Charge, Propelling, 8 in.:  Ml, M1SP Propellant for 

Present Status 

This   is  the  first  year  of  a two-year program. 

Funding 

Fiscal year Funding ($K) 

81 $383 (tentative) 

4033 - MMT:  Caustic Recovery from Sodium Nitrate Sludge (P&E) 
<$K 153) 

The objective of this project is to thermally convert sodium 
nitrate, formate, and acetate to the oxide which, upon hydrolysis, 
forms the hydroxide with the evolution of large quantities of heat. 

16 



The heat evolved can be used in various phases of production and 
the hydroxide reused to neutralize the excess nitric acid. 

Items Supported 

All items containing RDX/HMX and composition explosive there- 
of, such as 

Cartridge 165 mm:  HEP 
Projectile, 155 mm:  HE, ADAM 
Rocket, 66 mm:  HEAT, 1 LAW (VIPER) Mine, Ground Emplaced, 
Scatter, AP, XM74 

Present Status 

This is the first year of a three-year program. 

Funding 

Fiscal year Funding ($K) 

81 $282 (tentative) 

4037 - MMT:  Process Improvement for Plastic-Bonded Explosives 
(P&E) ($K 236) 

This project will generate complete design criteria for pro- 
cesses adaptable to the manufacture of PBX compositions at mobili- 
zation levels. This project will include the investigation of 
present processing methods, as well as the application of new tech- 
nology to coating, drying, and furnishing PBX compositions. 

Items Supported 

Warhead Guided Missiles 
Torpedo Warheads 
Burster Charges 
Boosters 
SOFAR  Sound Signal Assembly 

Present  Status 

This  is  the first year of  a three-year project. 

17 



4061 - MMT:  Nitroguanidine Process Optimization (P&E) ($K 260) 

This project will provide: improved operating conditions; 
proposed modifications to the existing facility; improved design 
for future plants; plant operating personnel trained in evolution- 
ary operation; and a functioning EVOP for continued process im- 
provement. Application of EVOP techniques will lead to reduced 
pollution and energy consumption and more economical operation 
while maintaining product quality and production requirements. 

Items Supported 

Prop type Chg No. Systems Code 

M30 M490 105mm A 
M30 M353A11 90mm A 
M30 M452A1 105mm A 
M30 M431 90mm A 
M30A1 M203A1 155mm A 

Present Status 

This is the first year of a multi-year project. The end prod- 
ucts will be applied to existing and future nitroguanidine plants. 
The EVOP technique may be applied to other facilities. 

Funding 

Fiscal year 

81 

Funding ($K) 

$953 (tentative) 

4200 - MMT:  TNT Crystallizer for Large Caliber Munitions (P&E) 
($K 29) 

This program will develop a continuous TNT crystallizer system 
for processing slurry of molten TNT containing up to 20% solids. 
The system will have the capability to closely control the percent- 
age of solids incorporated into the molten TNT and the temperature 
of the explosive prior to the pour operation. This system will 
also eliminate double probing and top off operations which are 
required for processing TNT on a batch basis. The project will 
Identify new crystallizer systems. Process parameters will be 
defined for the Army's alternate preferred filler in high-explosive 
loaded artillery ammunition. 

L8 



Items Supported 

Projectile, 155mm, HE:  RA, M549A1 
Projectile, 155mm, HE: XM795 
Projectile, 8 in., HE:  M106 
Projectile, 8 in., HE:  RAP, M650 

Present Status 

This is the first year of a two-year program. The result of 
this PEM program will be used to define the procedures for process- 
ing TNT explosives on a continuous basis in the melt-pour system 
for mass production LAP Lines. 

Funding 

Fiscal year Funding ($K) 

FY 81 $448 (tentative) 

4210 - MMT:  Jet Cutting of Energetic Materials (P&E) ($K 450) 

This project will include the procurement, installation, and 
evaluation of an optimum jet cutter comprised of several compon- 
ents. Auxiliary safety interlocks, sprinkler protection, safety 
fire doors, and feed and take-away conveyor systems will be de- 
signed and debugged. Use of common drying trays is planned to 
reduce the number of operations. Strand chipping will be greatly 
reduced, probably eliminating hand sorting. Redrying will be mini- 
mized or eliminated. Elimination of these time consuming hand 
operations will result in cost savings. The proposed process will 
be inherently safer than the existing process, since it is conduc- 
ted remotely and the sharpness of the "tool" is no longer a factor. 

Items Supported: 

Cartridge, 105 mm, APDS-T:  M728/M392A2 
Cartridge, 105 mm, TP-T:  M490 
Cartridge, 105 mm, TPDS-T:  M724A1 
Cartridge, 105 mm, APFSDS-T:  M735 
Cartridge, 105 mm:  M119 

Present Status 

The end products of the program are a prototype jet cutting 
facility for benite production. In addition, a final report will 
be issued which will include a  hazard analysis study, the results 
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of acceptance and non-ballistic qualification tests of a pilot lot 
of benite, and a summary of findings of reliability, acceptability, 
and maintainability (RAM) studies. 

4310 - MMT:  DMSO Recrystallization of HMX/RDX (P&E) ($K 278) 

Dimethylsulfoxide (DMSO) has significantly greater solvating 
power than the presently used solvents, cyclohexanone and acetone, 
and, therefore, can be used very efficiently in recrystallizing 
large quantities of RDX and HMX in minimal time, by yielding a 
significantly greater throughput of product. From preliminary 
results and analysis of laboratory-produced material, DMSO recrys- 
tallized RDX and HMX crystals are chemically and physically equiva- 
lent to those obtained with the presently used production solvents. 
Work to be conducted under the FY 80 segment of this multi-year 
funded project will involve interim qualifications, loading stud- 
ies, and end item testing of explosives formulated from DMSO-re- 
crystallized RDX/HMX produced in HSAAP's pilot-scale continuous 
recrystallization plant. 

Items Supported 

All end items containing RDX and/or HMX, or compositions 
thereof, of which the following are examples: 

Projectile, 155mm, HE, ICM, ADAM:  XM731 
Cartridge, 165mm, HEP 
Rocket, 66mra, HEP 
Rocket, 66mm, HEAT:  ILAW (VIPER) 
Mine, Ground Emplaced, Scatter, AP:  XM74 

Present Status 

This is the last year of a six-year program. The end product 
is a pilot plant for the development of improved recrystallization 
procedures to be built at HSAAP. A Technical Data Package will be 
generated by ARRADCOM and Holston AAP. 

Funding 

Fiscal year Funding ($K) 

75 465 
76 400 
77 200 
78 196 
79 483 
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4341 - MMT:  Improved Nitrocellulose Purification Process (P&E) 
($K 583) 

This project will evaluate the prototype equipment in the 
poaching and acid boil operations. The production of pilot lots 
followed by ballistic evaluation will be made. Process design 
criteria will be established and the final report prepared. 

Items Supported 

Nitrocellulose and all single- and multi-base propellants. 

Present Status 

This is the last year of a four-year project. This project 
will provide preliminary design criteria for modernized purifica- 
tion processes and a technical report detailing results, hazards 
analysis, RAM assessment, Quality Assurance Plan and a prototype 
2000 lb/hr continuous purification process. This work will be 
implemented in follow-on facility projects. 

Funding 

Fiscal year Funding ($K) 

77 165 
78 664.9 
79 742 
81 765 (tentative) 

4462 - MMT:  Modernized FAD for Multi-Base Propellants (P&E) 
($K 850) 

Prior funding for this project provided for an engineering 
data review, hazards analysis, quality assurance, procurement of 
prototype equipment, building modification, process data acquisi- 
tion, and installation and evaluation of equipment. This funding 
will provide for additional equipment, procurement, Installation 
and evaluation, preliminary facility design criteria, documentation 
and final report and Control System Functional Criteria. 
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Items Supported: 

Propellant                 Round System 

M30A1         Cartridge, 155 mm:  M203A1 105 mm Gun 
M26E1         Cartridge, 152 mm, TP-T:  M411A3 152 mm 
M330HBD       Cartridge, 105 mm, HEAT-T (FFAIS): 

M456A1E2 and M496 105 mm Gun 
M30 Cartridge, 105 mm, HEAT-T (FFAIS): 

M456A1 105 mm Gun 
M30MOD        Charge, Propelling, 8 in.:  XM188E3 8 in. 

Howitzer 

Present Status 

This is the last year of a four-year program. End items of 
this project will be technical reports, test data, prototype equip- 
ment, technical data package and preliminary design criteria, in- 
cluding Control System Functional Criteria for modernizing other 
forced air drying houses. 

Funding 

Fiscal year Funding ($K) 

77 163 
78 592 
79 528 

4508 - MMT:  Process Improvement of Pressable RDX Compositions 
(P&E) ($K 506) 

This project will generate complete design criteria for incor- 
poration of facilities with processes sufficiently adjustable for 
the manufacture of pressable RDX compositions (A3, A4, A5) at mo- 
bilization levels. This project will include the investigation of 
present methods of incorporating RDX compositions. 

Items Supported 

All items containing pressable RDX compositions, of which the 
following are examples: 

Projectile, 8 in.:  HE 
Projectile, 155mm:  HE, RAP 
Cartridge, 20mm:  All Types 
Cartridge, 165mm:  HEP 
Rocket, 66mm:  HEAT-T 
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Present Status 

This is the last year of a three-year project. The end re- 
sults will include a final technical report containing all the 
results gained from this project and sufficient engineering infor- 
mation to design new improved production facilities and a complete 
description of new methods, equipment, and technology for process- 
ing these explosives. 

Funding 

Fiscal year Funding ($K) 

78 300 
79 357 
81 263 (tentative) 

4285 - MMT:  TNT Equivalency Testing for Safety Engineering 
(Safety) ($K 408) 

The only currently available design criteria for structures 
which can resist the effects of HE explosions is based on surface 
bursts of hemispherical TNT. When designing a structure to with- 
stand the blast output of some other energetic material or charge 
shape, the designer must be able to convert the loading given in 
the TNT design manual into information which is pertinent for the 
material in question. Testing to generate peak pressure and posi- 
tive impulse data from blast measurements of a variety of high 
energy materials (propellants and explosives) will solve this prob- 
lem. These results will be compared with the blast output of sur- 
face bursts of hemispherical TNT in order to determine the TNT 
equivalency of the material. Work to be performed under this pro- 
ject includes: analytical studies, test plan development, testing, 
evaluation, and safety echelon approval of the TNT equivalency of 
various high energy materials (propellants and explosives). 

Items Supported 

This project is applicable to explosives, propellants, high- 
energy systems and munition end-items (projectiles, warheads, 
fuzes, missiles, etc.). 
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Present Status 

This project is in the sixth year of an eight-year program. 
The end products are:  TNT equivalencies, design data, test meth- 
ods, and technical reports. 

Funding 

Fiscal year Funding ($K) 

76 325 
7T 81 
77 377.6 
78 394.6 
79 420 
81 441 (tentative) 

4288 - MMT:   Explosive Safe Separation and Sensitivity Criteria 
(Safety) ($K767) 

Tests will be designed for various explosives and explosive 
end items and the results will be used to establish: 

1. Safe separation distances for explosives, end items, 
and in-process materials. 

2. Critical and safe depths of bulk explosives on a con- 
veyor or storage vessel. 

3. Sensitivity of explosives at various stages of the 
manufacturing process to primary and secondary fragment impact. 

The program involves test plan development, testing, test data 
evaluation, and report preparation prior to modifying regulatory 
documents. 

Items Supported 

This project is applicable to the manufacture of all explo- 
sives, propellants, and explosive end items. 

Present Status 

This is the sixth year of a seven-year program. The data 
generated, with safety echelon approval, will be used to modify or 
supplement present regulatory manuals TM 5-1300 and AMCR 385-100. 
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Funding 

Fiscal year Funding ($K) 

76 
7T 
77 
78 
79 
81 

592.8 
139.3 
600 
816.3 
643 
720 (tentative) 

4291 - - MMT: Blast Effects in the Munition Plant Environmen 
(Safety) ($K 100) 

This project is divided into two tasks. In Task 1, Blast 
Effects and Loadings, the characteristics of the blast environment 
which affect a structure's response are studied. In Task 2, Struc- 
tural Response and Design, the response of various structural ma- 
terials and elements subjected to the loadings determined in Task 1 
are determined. This project will facilitate the design of blast 
resistant protective structures. 

Items Supported 

This project is applicable to all explosives and explosives- 
like hazardous materials, manufacturing, LAP and storage facili- 
ties.  The following near-term projects will be supported: 

Project 823142W, Mississippi, 155 mm:  LCM Complex 
Project 83B043, Government Facility, 30 mm:   GAU-8 Car- 

tridge, equipment and building 
Project 833556, Government Facility, 155 mm/8 inch, 

3D Propellant Charge Bog LAP 
Project 83B053, Sunflower, AAP Projectile, 155 mm, RAP: 

M549 
Project 832607, Badger AAP, Semi-Auto single base line 
Project 83B053, Holson AAP, Granular Composition B 
Project 832665, Radford AAP, Continuous NC MFG Unit 

Present Status: This is the fourth year of a five-year pro- 
gram. The end product of this project will be design guidance and 
construction techniques that will establish a capability to design 
acceptable structures that will provide protection to workers from 
blast and fragment damage resulting from an accidental explosion at 
an ammunition plant. 
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Funding 

Fiscal year Funding ($K) 

76 700 
77 350 
79 235 

4281 - MMT:  Conservation of Energy at Army Ammunition Plants 
(Conservation of Energy) ($K 1,234) 

Methods for more efficient energy utilization at Army Ammuni- 
tion Plants will be determined. These measures will be immediate 
or short-term applications of current technology to the various 
industrial processes at the plants. This effect will also deter- 
mine technology requirements as it relates to explosives and pro- 
pellant operations where immediate or short-term technology is not 
considered adequate. Efforts will be conducted to develop advanced 
technology in discrete segments based on potential economic payback 
to develop energy conservation methods. 

Items Supported 

This program will support all munitions items containing pro- 
pellants, explosives and/or pyrotechnic materials and all related 
manufacturing, loading, and assembly plants. 

Present Status 

This program, which is in its sixth year, will produce energy 
inventories/balances of specific unit processes, technical reports 
on the various subprojects, and recommendations stating where, 
what, and how much energy can be conserved. 

Funding 

Fiscal year Fu riding ($K) 

75 191 
76 875 
77 997.7 
78 1059.5 
79 1285 
81 1207 (tentative) 
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4225 - MMT:  Red Water Pollution Abatement System (Pollution 
Abatement) ($K 155) 

Based assessment of current technologies, the Sonoco Sulfite 
Recovery Process (SSRP) was selected to eliminate pollution in 
streams and recover sodium sulfite from red water for reuse in the 
purification of TNT. Feasibility of this process has been demon- 
strated; however, additional MMT efforts are required to establish 
the optimum operating parameters of critical components such as the 
pelletizer, reduction kiln and scrubber, and to develop and opti- 
mize methods for clarifying and purifying the final product. These 
efforts will directly support an MCA project for Radford Array Am- 
munition Plant. 

Items Supported 

This project will support production of TNT. 

Present Status 

The end products of this project are: 

1. Design data for MCA project at Radford Army Ammunition 
Plant, and plans for implementation at other TNT facilities con- 
taining, in addition to design data, hazard, and economic analysis. 

2. A final technical report, which will produce the tech- 
nical data for an optimum modular system for use at all TNT plants. 

Funding 

Fiscal year Funding ($K) 

79 350 
81 160 (tentative) 

4226 - MMT:  On-Line Monitors for Water Pollutants (Pollution 
Abatement) ($K 100) 

This program will rank instruments for suitability in monitor- 
ing a particular pollutant in a particular waste stream, demon- 
strate the capabilities of the alternatives, consider the cost 
benefit ratios, develop design parameters for a simpler, more econ- 
omical instrument dedicated to monitoring a specific pollutant, and 
evaluate the feasibility of using the instruments for automatic 
control of pollution abatement equipment. 
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Items Supported 

This project will support all explosives and propellant items 
whose manufacture requires the monitoring of water pollution. 

Present Status 

This is the first year of a two-year program. The end prod- 
ucts will be the selection of monitoring instruments for military 
pollutants in the waste waters from ammunition plants; designs for 
more economical instruments for monitoring a particular pollutant 
in a particular waste stream. 

Funding 

Fiscal year Funding ($K) 

81 379 (tentative) 

4231 - In-Plant Reuse of Pollution Abated Waters (Pollution 
Abatement) ($K 250) 

The most direct way to achieve zero discharge of pollutants is 
not to discharge plant effluent in the first place. This concept 
combines abatement of waste water contamination by current state- 
of-the-art treatment with recycle and reuse of the abated waste 
water within the plant itself. The treatment plant (secondary) 
would be reduced as a result of the application of the water man- 
agement principles or recycle, reuse and product recovery to the 
manufacturing processes. The abated effluent would be recycled 
within the plant wherever the pollutant level will not adversely 
affect the manufacturing process. Any remaining effluent would get 
tertiary treatment (carbon adsorption or ion exchange) in a unit of 
greatly diminished size and would be recycled within the plant. 

Items Supported 

This project will support all munition items containing pro- 
pellants and/or explosives and related LAP operations. 

Present Status 

This is the first year of a two-year program. The end prod- 
ucts technical reports and technical data in support of design 
criteria for the establishment of cost effective pollution abate- 
ment systems based on in-plant reuse of pollution abated waters. 

28 

* 



Funding 

Fiscal year Funding ($K) 

81 465 (tentative) 

4309 - MMT:  Ammunition for 120 mm tank Main Armament ($K 3726) 

This MMT effort involves the application of new and/or more 
efficient manufacturing methods, techniques, and processes develop- 
ed under laboratory conditions and techniques in practice now in 
Germany's production of 120 mm ammunition. This project will as- 
sist in adapting the the 120 mm tank main gun systems based on a 
German design for use as the future main armament on the SMI tank. 
The tasks to be accomplished are: (1) the transfer of design 
technology from the German to the American form for use in (2) 
fabrication and testing the 120 mm tank gun and ammunition system 
in the United States, and (3) mass production of ammunition to meet 
mobilization requirements. 

Items Supported: 

Cartridge, 120 mm, APFSDS-T:  XM827 
Cartridge, 120 mm, FSMP-T:  XM828 
Cartridge, 120 mm, APFSDS-T:  XM829 
Cartridge, 120 mm, HEAT-MP-T:  XM830 
Cartridge, 120 mm, TP-T:  XM831 
Cartridge, 120 mm, TPDS-T:  XM 832 

Present Status 

The end products of this project are the technology, proce- 
dures and manufacturing knowledge to make the manufacture of the 
120mm Tank Gun Ammunition to Unites States production standards in 
American industrial facilities. 

This is the second year of a multi-year project. The tasks 
which are to be accomplished during FY 80 in order of priority are: 

Task Subject 

1 Develop Manufacturing Methods for Stick and 
JA-2 Propellant 

2 Explosive Loading of 120mm HEAT-MP Projectile 
9        Investigation of Forming and Heat Treatment 

10        Precision Forming of Tail Fin 
6        Molding of Rear Seal 
3 Development of Assembly Process 
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Funding 

Fiscal year Funding ($K) 

79 795.5 
81 3988 (tentative) 

4322 - MMT:  Design/Criteria and System Characterization of 
Electronically Controlled Production Facilities 
(MPTS) ($K 502) 

Characterization data and design criteria must be generated to 
define the effects of dormant degradation on the reliability and 
safety of industrial electronic systems, in use or being designed, 
for modern ammunition facilities» The required engineering data 
will reflect degradation and failure mechanisms in MMT pilot facil- 
ities and full scale production systems acquired under the Ammuni- 
tion Production Base Program, and through contacts with industry 
and other Government sources. In addition, advanced technology 
components and sub-systems will be procured and evaluated to fill 
data gaps left by the study of existing systems. Complementary 
data will be acquired from the ammunition facility proveout and 
maintenance of laid-away facilities programs. These data will be 
used as the basis for designing future systems and retrofitting 
existing systems which cannot meet production lead-time schedules. 
Maintenance engineering data generated by the program will be in- 
corporated in documents for those systems now under construction or 
being designed, and will serve as source data for improved mainten- 
ance of fielded systems. 

Items Supported 

The data generated will be invaluable to a broad range of 
current and projected electronic and electro/optic controlled pro- 
duction systems. Over 85% of all ammunition facilities planned for 
construction during FY 80 through 84 time frame will use the tech- 
nology developed in this project. 

Funding 

Fiscal year Funding ($K) 

78 185 
79 609 
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Items Supported 

Examples of items being produced or scheduled for procurement 
are: 

FASCAM Munitions 
COMP B 
Multi-Base Propellants 
ICM Munitions 
XM650/M549 RAP 
TNT 
Single Base Propellant 
Tank Ammo (all types) 
20 mm, 30 mm, and 40 mm Ammo 
XM795, XM711 Conventional HE Projectiles 
Solventless Propellant 
5.56 mm and 7.62 mm Cartridges 

Present Status 

This is the last year of a three-year program. The source 
data and technology developed on this program are directed at non- 
operating environments on the class of industrial hardware used in 
electronic and electro-optic production control systems in the 
plant modernization program. Primary products are: (1) A tech- 
nology base which assures that the manufacturing capability is not 
degraded by dormancy; (2) Documentation of design requirements 
and procedural guidelines which ensure readiness of present and 
future modernization projects; (3) A test program which can be 
conducted at existing Army facilities on hardware tht is not in use 
to enhance early development of technology; and (4) A base for 
adjusting and/or verifying current spare parts provisioning. 

4266 - MMT:  Manufacturing, Inspection and Test Equipment for 
Magnetic Power Supply (Fuze) ($K 345) 

The improvement of the M456A1 HEAT cartridge includes changing 
the location of the power supply from the projectile nose to the 
PIBD fuze housing and changing it to a magnetic pulse, generating- 
type power supply which is unaffected by shock vibrations. The 
manufacturing, inspection, and test methods, and the technology 
required to produce the magnetic power supply will be developed 
during a two-year MMT program. This type of power supply, which is 
used in other munitions such as guided missiles (larger and with- 
standing relatively lower gravitational forces), has never been 
produced in the size and quantity required for artillery, tank, and 
mortar ammunition.  The methods and technology developed will 
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accommodate full or partial automation as quantity and costs dic- 
tate. The MMT program will also be applicable to future generation 
HEAT ammunition such as 105 mm cartridge HEAT-MP-T XM815. 

Items Supported 

PIBD Fuze for HEAT Ammunition 

Present Status 

This is the first year of a two-year program. The GOCO hard- 
ware and equipment acquired under this project will provide for 
automated or semi-automated production of magnetic power supplies 
at a cycle rate of 10 seconds. Additional end products will be 
manufacturing, inspection and testing data, and a final report. 
This power supply can be used for other products, and incorporated 
in future designs. Its adaptable size and modular construction 
make it an "off-the-shelf" item for a multitude of applications. 
Ease in manufacturing, resulting from this effort, will increase 
its potential for future use. 

Funding 

Fiscal year Funding ($K) 

81 759 (tentative) 

4084 - MMT:  Opacity/Mass Emission Correlation (Pollution Abate- 
ment) ($K 111) 

Given the proper development, there is a reasonable expecta- 
tion that an available and inexpensive opacity monitor can be used 
to measure and record mass as well as opacity. What is needed is 
the correlation between opacity reading and the mass emission rate. 
With this correlation and an opacity monitor, AAP's will be well 
suited to meet the new EPA regulations. 

Items Supported 

Large Caliber Production. 

Present Status 

This is the last year of a two-year program. The end products 
of this project will be correlation charts developed on site at the 
AAP's which will convert opacity readings to mass emission rates. 
A report will be prepared and published.  The major effort of this 
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project will, therefore, be evaluation and correlation of available 
equipment to monitor opacity and mass emissions. 

Funding 

Fiscal year Funding ($K) 

75 465 
76 400 
11 200 
78 196 
79 483 

4189 - MKT:  High Fragmentation Steel Production Process (MPTS) 
($K 1048) 

New and improved production processes and techniques will be 
examined and refined relative to the manufacture of high fragmenta- 
tion steel projectile parts. General areas of study will include 
reduction of starting multi-weight via forge tooling designs, opti- 
mizing of machining techniques, determining necessity to spheroi- 
dize anneal forgings, refining of hot nosing process with follow-up 
stress relief of nosed bodies, examining various heat treatments, 
and determining of new fracture toughness test. All projectile 
metal parts will be processed to their finished state in order to 
evaluate all fabrication processes and inspectability with investi- 
gation of problems encountered and improvements made where possi- 
ble.  The 155mm XM795 will be the test vehicle for this work. 

Items Supported 

All large caliber ammunition from 120 mm to 8 in., with com- 
ponents manufactured from high fragmentation steel. 

Present Status 

This is the second year of a four-year program. The end prod- 
ucts of this project are: (1) Improved, economical processes for 
manufacturing high-fragmentation steel parts which have generic 
application to 120 mm through 8-in. projectiles; (2) comprehen- 
sive data bank on processing high-fragmentation steel; (3) relia- 
ble, economical fracture-toughness test for incorporation into 
TDP's of high fragmentation-steel parts. 
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Funding 

Fiscal year Funding ($K) 

79 533 
81 1153 (tentative) 

4498 - MMT:  Develop Method for Consolidatio and Automated Assembly 
of Small Mines (LAPS) ($K 392) 

A study will be made of the LAP procedures for each of the 
three mine systems (RAAM, GEMSS, GATOR) to determine the extent of 
automation for each operation. A technical review will be con- 
ducted after the study phase before the detail design. Prototype 
equipment will be developed, built, installed, and proved out at 
Iowa AAP. 

Items Supported 

RAAM M70 AT Mine Program 
GEMSS Scatterable Mine System XM74 (AP) and XM75 (AT) Mines 
GATOR CBU78; CBU84 

Present Status 

This is the last year of a three-year project. This project 
will provide technical data packages, LAP process procedures, auto- 
mated inspections, and prototype equipment for LAP operations. 

Funding 

Fiscal year Funding ($K) 

78 325 
79 572 

6736 - MtfT: Technical Readiness Accelerated through Computer 
Integrated Manufacturing (TRACIM) CAD/CIM (MPTS) 
<$K 315) 

The development and implementation of a Computer Integrated 
Manufacturing (CIM) system involving interactive graphics and nu- 
merical control machine tools will significantly reduce the re- 
quirement for highly skilled manufacturing craftsmen. Also, a 
computer data bank, based on Group Technology techniques and main- 
tained in a ready status, will provide management and engineers 
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immediate access to the very latest data required for a rapid 
build-up to maximum planned schedules. 

Items Supported 

155 mm family of artillery ammunition, 8-in. family of artil- 
lery ammunition, 105 mm tank round. This technology may be extend- 
ed later to small arms and other artillery systems. 

Present Status 

This is the last year of a four-year program. 
A comprehensive CIM system will be developed and demonstrated on 
samples of ongoing metal parts and items in the planning stage. 
The system will be suitable for application to the entire spectrum 
of ammunition design and manufacture. 

Funding 

Fiscal year Funding ($K) 

76 400 
78 100 
79 256 

6738 - MtfT:  Ultra High-Speed Metal Removal, Artillery Shell (MPTS) 
($K 297) 

Removal of metal at high rates of speed requires large quanti- 
ties of equipment to accomplish a particular machining operation. 
The solution to this problem is to investigate another technique 
for high speed metal removal. Achieving increased metal removal, 
which will be investigated under this project, has been limited to 
plasma-arc-assisted machining which increases productivity signifi- 
cantly. 

Items Supported 

This project will support all artillery and mortar projectile 
metal parts. 

Present Status 

This is the last year of a two-year program. The end product 
will be the development of a manufacturing method and technology 
that can be used for machining steel at metal removal rates signif- 
icantly higher than current rates and at reduced production costs. 
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Funding 

Fiscal year Funding ($K) 

79 181 
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MMT WEAPONS PROGRAM 

The main emphasis of the MMT weapons program is the moderniza- 
tion and upgrading of operations. The purpose is to reduce costs 
and improve product quality by taking advantage of advances in 
metal working technology. 

Since most items produced at Watervliet Arsenal are complex 
and/or require close tolerances, the setup and movement time are 
important cost factors. While it is not economical or practical to 
develop an integrated material handling system for Watervliet, 
extensive savings can be realized through improvement of present 
methods. 

Another major cost factor is the machining of items to final 
shape. Since the alloys used in weapons are expensive and diffi- 
cult to work with, producing components close to final shape will 
reduce the cost and time required for finishing. Projects are also 
proposed to improve the metal removal process. 

Improved metal working methods and increased use of computer- 
aided manufacturing are major production trends. The results of 
the projects in this area are expected to hold significant interest 
for other producers, in both government and private industry. 
These projects will also be important in modernizing and upgrading 
contractor facilities, many of which are seriously outdated. 

MMT WEAPONS PROJECTS 

ARRADCOM's FY 80 MMT weapons projects are itemized in table 2 
and discussed below. 
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Table 2.  FY 80 MMT weapons projects 

Responsible 
LCWSL 
division 

Benet Weapons 
Laboratory 

Cost 
No. Project ($K) 

7730    Manufacture of Split Ring 
Breech Seals, MPTS 453 

7920 Conservation of Critical 
Materials for Gun Tubes, 
MPTS 236 

7925 MMT: Bore Evacuator Boring, 
MPTS 111 

7926 MMT: Hot Isostatic Pressing 
(HIP) of Large Ordnance Com- 
ponents, MPTS 216 

7927 MMT: Generation of Base 
Machining Surfaces, MPTS 86 

7928 MMT: Robotized Benching 
Operations (CAM), MPTS 113 

8024   MMT: High Speed Abrasive 
Belt Grinding, MPTS 324 

8026   MMT: Application of Synthetic 
Quenchants to Gun Tubes and 
Heavy Weapon Components, MPTS 143 

8047   MMT: Pass Through Steady Rests 
for Tube Turning, MPTS 269 

8105 MMT: Establish Rough Thread 
Blanks, 8 in. M201 Bushing, 
MPTS 88 

8106 MMT: Large Caliber Powder 
Chamber Boring, MPTS 59 

8107 MMT: Creep Feed Crush Form 
Grinding, MPTS 348 

8208   MMT: Material Handling, 
MPTS 113 

8341 MMT: Hollow Cylinder Cut Off 
Machine, MPTS 69 

8342 MMT: Keyway Milling Machine, 
MPTS 242 

8057   MMT: Dual Rifling Broach 
Removal System, MPTS 215 

8059 MMT:  Salvage of Cannon 
Components by Electrodeposi- 
tion, MPTS 152 

8060 MMT: Improved Manufacturing 
Processes Related to Final 
Inspection of Cannon Tubes, 
MPTS 268 
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7730 - MMT:  Manufacture of Split Ring Breech Seals (MPTS) ($K 453) 

Automated and improved procedures will be adopted which will 
minimize hand finishing operations negate the need of highly 
skilled operators, and reduce cost. This project will perfect up- 
to-date automated machinery, tooling, and modern techniques to 
manufacture split rings to design specifications with little or no 
rejection. Split rings cannot be made in PEP lines at this time 
since the present procedures require highly skilled personnel. The 
proposed solution would resolve this problem. 

Items Supported 

Item 

Cannon, 155 mm Howitzer: M185 

Cannon, 175 mm GUN:  M113E1 

Cannon, 155mm Howitzer: M199 
Cannon, 155mm Howitzer: M1A1 

Cannon, 8 in. Howitzer: M201 

Weapons system 

Howitzer, Medium S.P., 155 mm: 
M109A1 
Gun, Field Artillery S.P., 
175 mm: MWT 
Howitzer, Medium Towed, 155 mm: 
Howitzer, Medium Towed, 155 mm: 
M114, M114A1 
Howitzer, Heavy S.P., 8 in.: 
M110A1 

Present Status 

The end products will consist of new automated manufacturing 
equipment, tooling, and techniques to manufacture split rings at a 
reduced cost. In addition, designs of machinery, operating condi- 
tions, i.e., speeds, feeds, tooling and all the necessary informa- 
tion to implement the newly developed techniques will be compiled 
into a complete package. 

Funding 

Fiscal year 

79 

Funding ($K) 

148 

7920-MMT:  Conservation of Critical Materials for Gun Tubes (MPTS) 
($K 236) 

The implementation of this project will reduce reliance on 
foreign sources for critical materials. This is especially impor- 
tant since it is predicted that the use of chromium for stainless 
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steel will increase in the future, while supplies decrease. De- 
creasing reliance on the critical alloys will ensure a steady sup- 
ply of material for tubes, and decrease their cost. This project 
will generate the necessary processing modifications to allow the 
use of alloy steels with lower critical alloys. 

Items Supported 

Item 

Cannon, 81 mm Mortar:  M29A1 

Cannon, 90 mm Gun:  M41 

Cannon, 105 mm Howitzer: 
M2A1-M2A2 
Cannon, 105 mm Howitzer: 
M137-M137A1 
Cannon, 105 mm, Gun:  M68 

Cannon, 105 mm, Howitzer:  XM205 

Cannon, 4.2 in. Mortar:  M30 

Cannon, 152 mm, Gun Launcher: 
M81E1 
Cannon, 155 ram, Howitzer:  M185 

Cannon, 155 mm, Howitzer:  M1-M1A1 

Cannon, 155 mm, Howitzer:  M199 

Cannon, 152 mm, Gun, Launcher: 
M162 
Cannon, 175 mm, Gun:  M113-M113A1 

Cannon, 8 in. Howitzer:  M2A2/M201 

Rifle, Recoil, 90 mm:  M67 
Rifle, Recoil, 106 mm:  M40A2, 
M40A4 
Rifle,   Recoil,   106  mm,   M40A3, 
M40A5 

Weapons  system 

Mortar,   Infantry,   81   mm: 
M29A1,  W/E 
Tank, Combat F.T., 90 mm: 
M48, M48A3 
Howitzer, Lt. Towed, 105 mm: 
M101, M101A1 
Howitzer, Lt. Towed, 105 mm: 
M102 
Tank,   Combat  F.T. ,   105  mm: 
M60,   M60A1 
Howitzer, Lt. Towed, 105 mm: 
XM204 
Mortar, 5.2 in.:  M30, W/E 
(Cannon, M30/Mount M24 or 
M24A1 
ARAAV 

Howitzer, Med, S.P, 155 mm: 
M109A1 
Howitzer, Med Towed, 155 mm: 
M114, M114A1 
Howitzer, Med Towed, 155 mm: 
M198 
Tank, Combat F.T., 152 mm Gun: 
M60A2 
Gun, Field Artillery S.P, 
175 mm:  M107 
Howitzer, Heavy S.P., 8 in.: 
M10/M110A1 
Rifle, 90 mm:  M67, W/E 
Cannon, 106 mm, Rifle, Recoil: 
M206 
Cannon, 106 mm, Rifle, Recoil, 
M206A1 
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Present Status 

Processing parameters will be established which allow the use 
of alloy steels with less critical alloying material. 

7925 - MMT:  Bore Evacuator Boring (MPTS) ($K 111) 

A special purpose machine and tooling package providing a head 
for each end of the evacuator chamber will be developed to produce 
both bores simultaneously. If both surfaces were produced from the 
same setup, orientation of the centerlines would be automatically 
assured. A form mill similar to a hob is envisioned as the tooling 
so that, when the bore diameter is complete, all other features of 
the bore will meet their dimensional requirements. 

Items Supported 

Item 

Cannon, 105 mm Gun:  M68 

Cannon, 155mm, Howitzer:  M185 

Weapons system 

Tank, Combat F.T., 105 mm Gun: 
M60 and M60A1 
Howitzer, Med S.P., 155 mm: 
M109A1 

Present Status 

The end product of this project will be the design, testing, 
and procurement of a special purpose machine for the 105mm, M68 
bore evacuator and a machine capable of accepting tooling for all 
in-line bore chambers. 

Funding 

Fiscal year 

81 

Funding ($K) 

248 (tentative) 

7926 - MMT:  Hot Isostatic Pressing (HIP) of Large Ordnance 
Components (MPTS) ($K 216) 

By using HIP, it is possible to fabricate breech blocks closer 
to the final shape than the currently used forging. This method 
has been in use since the 1950's, but for many years the equipment 
required discouraged production use of the process. Improvements 
in pressure vessel and furnace design have now brought the HIP 
process to a very practical production process. 
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Items Supported 

Item 

Cannon, 8 in. Howitzer:  M201 

Cannon, 175mm, Gun:  M113 
Cannon, 8 in. Howitzer:  M2A2 

Weapons system 

Howitzer, Hy S.P., 8 in.: 
M110A1 
Gun, F.A., S.P., 175mm:  M107 
Howitzer, Hy, S.P., 8 in.: 
M110 

Present Status 

The end products of this effort will be a complete production 
technique capable of producing a step thread type breech block 
using the HIP process and a technical report. 

7927 - MMT:  Generation of Base Machining Surfaces (MPTS) ($K 86) 

A procedure will be developed to combine a setup technique 
with an efficient machining process for rough forgings and cast- 
ings. The new process will replace the present method of setting 
up and laying out the work in one area, then performing an equiva- 
lent setup on a machine and the conventional machining of working 
surfaces to layout lines in another area. Preset optical compara- 
tor layouts and/or preset height gaging will be employed to set up 
the first cuts directly on the machine on a one time basis. On 
evaluation of these processes, the advantages will be adopted and 
the necessary fixtures and tools purchased and applied to the 105mm 
M68 breech ring production line. 

Items Supported 

Item 

Cannon, 175mm, Gun:  M113A1 

Cannon, 8 in. Howitzer:  M201 
Cannon 155mm Howitzer:  M185 

Cannon, 105mm, Gun:  M68 

Weapons system 

Gun, Field Artillery, S.P., 
175 mm, M107 
Howitzer, Heavy S.P.: M110E2 
Howitzer, Med, S.P., 155 mm: 
M109A1 
Tank,   Combat,   F.T.,   105   mm, 
Gun:     M60 and M60A1 

Present Status 

The primary end product will be equipment capable of generat- 
ing first cut surfaces.  In addition, a formal technical report 
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showing complete economic and technical results will be written and 
circulated to responsible manufacturing operating personnel. 

Funding 

Fiscal year 

81 

Funding ($K) 

137 (tentative) 

7928 - MMT:  Robotized Benching Operations (CAM) (MPTS) ($K 113) 

In benching operations, breech rings and breech blocks in 
particular, an industrial robot will be used in manufacturing oper- 
ations that are too hazardous, boring, or uneconomical for humans. 
With a robot in control, the hazardous aspect of benching opera- 
tions will be eliminated and metal grinding time will be reduced to 
50% or less. The effort will draw upon experience gained within 
the Government as well as in private industry. The first year's 
effort of pre-engineering associated with various manufacturing 
applications will determine the areas of potential robot use and 
the type(s) of equipment necessary. Specifications will be drawn 
up accordingly. Detailed in-house and out-of-house studies will be 
performed to aid in application and equipment selection. Subse- 
quently, material acquisition and installation will be implemented. 
Material acquisition and installation will follow the first year's 
pre-engineering associated with various manufacturing applications 
and equipment selection. 

Items Supported:  The 
types of items supported: 

Item 

following items are examples of the 

Cannon, 105 mm Howitzer: 
M2A1-M2A2 
Cannon,   105  mm Howitzer: 
M137  M137A1 
Canon, 105 mm Gun:   M68 

Cannon, 90 mm Gun:  M4l 

Cannon, 105 mm Howitzer:  M205 

Cannon, 152 mm Gun Launcher: 
M81E1 
Cannon, 155 mm Howitzer:  M185 

Weapons system 

Howitzer, Lt Towed, 105 mm: 
M101, M101A1 
Howitzer, Lt Towed, 105 mm: 
M102 
Tank,   Combat  F.T.,   105  mm: 
M60,   M60A1 
Tank, Combat F.T., 90 mm: 
M48, M48A3 
Howitzer, Lt Towed, 105 mm: 
M204 
ARAAV:  M551 

Howitzer, Med S.P., 155 mm: 
M109A1 
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Item 

Cannon, 155 mm Howitzer:  Ml, 
M1A1 
Cannon, 155 mm Howitzer:  M199 

Present Status 

Weapons system 

Howitzer,Med Towed, 155 mm: 
M114, M114A1 
Howitzer Med Towed, 155 mm 
M198 

The end product will be an industrial robot capable of per- 
forming hazardous benching operations in a minimum amount of time. 
A second robot will be considered to perform the mundane, error 
prone task of bore inspection. In both cases, "movements" will be 
programmed and stored for immediate retrieval, implementing the use 
of the robots on the production lines. Trained operators will 
oversee the various operations. A final technical report will be 
written. 

Funding 

Fiscal year 

81 

Funding ($K) 

287 (tentative) 

8024 - MMT:  High Speed Abrasive Belt Grinding (MPTS) ($K 324) 

This two-year funding effort will be used to introduce a new 
machining technology to the Arsenal. Abrasive belt sanding has, 
over many years, been used to polish cylindrical pieces in lathe 
setups or in hand applied machines; belts were used to polish vari- 
ous shapes and forms. Recent advancements in belt grits and bonds 
have improved belts, and machines have been designed so that abra- 
sive belt use has developed from polishing into an abrasive metal 
removal process. FY 80 funding will be used to procure the equip- 
ment required to apply this technology to canon components. 

Items Supported 

Item 

Cannon, 105 mm, Gun:  M68 

Cannon, 155 mm, Howitzer:  M185 

Cannon, 8 in. Howitzer:  M201 

Weapons system 

Tank, Combat, F.T., 105 mm 
Gun:  M60 and M60A1 
Howitzer, Med S.P., 155 mm 
M109A1 
Howitzer, Heavy S.P., 8 in. 
M110A1 
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Present Status 

The end product of this program will be a new machine with a 
capacity to drive a wide abrasive belt for metal removal on gun 
tube hoop zones.  A final report will be written. 

8026 - MMT:  Application of Synthetic Quenchants to Gun Tubes and 
Heavy Weapon Components (MPTS) ($K 143) 

Quenching mediums for large alloy steel components consist 
primarily of water and oil. Often these quenchants are not 
satisfactory from either the thermal phenomena or the safety stand- 
point. As a result, problems such as incomplete transformation, 
cracking, distortion, residual stress, occasional fires, and nox- 
ious fumes frequently occur. Current manufacturing technology has 
not significantly alleviated this problem. 

Recently, polymeric materials have become available that are 
water soluble and favorably influence the heat transfer properties 
of the quenching medium. These additions alter the quench power of 
the bath and allow the heat treater to obtain a range of cooling 
rates while eliminating the hazards associated with oil quenching. 

Items Supported 

Item 

Cannon, 105 mm Gun:  M68 
Cannon, 155 mm Gun:  M1A1 

Mortar, 4.2 in.:  M30 

Weapons system 

Tank, F.T., 105 mm Gun:  M60 
Howitzer, Med Towed, 155 mm: 
M114A1 
Mortar, 4.2 in.:  M30 

Present Status: The end product of this project will be a 
comprehensive technique to quench components, generally requiring 
oil, in water based synthetic quenchants. Prototype parts will be 
available for testing and service. 

8047 - MMT:  Pass Through Steady Rests for Tube Turning (MPTS) 
($K 269) 

Machining of cannon tubes exerts a transverse force greater 
than the full length tube can withstand. Dimensional and surface 
finish requirements are impossible to obtain when the tube is 
unsupported at its longitudinal center. A roller steady rest cur- 
rently provides the required support,  but  it also becomes an 
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obstacle to turning the full length of the tube in one setup. 
Currently, in order to turn gun tubes, either the lathe must have 
two carriages or two separate lathes must be provided and the tube 
moved from machine to machine. There is no supplier of this type 
of equipment. 

A pass through rest is needed which will allow the carriage to 
move from one supported area of the tube to the other without dis- 
turbing the setup. The design will be applicable to currently 
available equipment, but will have even greater impact on new 
equipment aquisitions. 

In FY 80, a complete investigation of tube turning problems 
will be reviewed to determine anticipated loads and pressures that 
will be encountered in tube support. Depending on the outcome of 
this investigation, an in-house design or a specification for a 
rest attachment will be prepared. 

Items Supported 

Item Weapons system 

Cannon, 155 mm, Howitzer:  M199     Howitzer, Med Towed, 105 mm: 
Ml 98 

Cannon, 105 mm, Gun:  M68 Tank, Combat F.T., 105 mm Gun: 
M60 and M60A1 

Cannon, 155 mm Howitzer:  M185      Howitzer, Med S.P., 155 mm: 
M109A1 

Cannon, 175mm Gun:  M113 Gun, Field Artillery, S.P., 
175 mm:  M107 

Cannon, 8 in. Howitzer:  M201       Howitzer, Heavy S.P., 8 in.: 
M110A1 

Present Status 

The end product of this project will be the design and fabri- 
cation of a universal design of a pass-through rest. This unit 
will be adaptable to a wide variety of in-place equipment and will 
be specified so that it can be included in new equipment acquisi- 
tions. The equipment obtained as a result of this project will be 
Installed on a production machine. 

Funding 

Fiscal year Funding ($K) 

78 80 
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8105 - MMT:  Establish Rough Thread Blanks, 8 in, M201 Bushing 
(MPTS) ($K 88) 

Single point slotting tools are currently being used to pro- 
duce the configuration of the 8 in. M201 bushing step thread 
blanks. The steps are produced on an inside diameter and are some- 
what inaccessible. The cubic volume of metal to be removed is high 
and the configuration is intricate so we require a new process that 
will remove the material at an accelerated rate. The mating com- 
ponent also has the same configuration but, because the threads are 
on the outside diameter, they are more accessible. Again, the 
metal volume to be removed is high. A machining process is needed 
to reduce machining time for both of these components. 

There are a number of possible solutions to this problem. 
Some are applicable to both commponents, while others are limited 
to one or the other component. On first glance, multiple slotting 
tools, an extension of the present method, would increase produc- 
tivity. Alternate solutions include EDM traveling wire, ECM blank- 
ing, and a combination of milling and multiple slotting. 

Items supported: 

Item Weapons system 

Cannon, 8 in. Howitzer:  M201       Howitzer, Heavy S.P., 8 in.: 
M110A1 

Cannon, 175 mm Gun:  M113 Gun, Field Artillery, S.P., 
175 mm:  M107 

Present Status 

The end products of this project will be a special purpose 
machine dedicated to preparation of step thread blanks, a selection 
of the most advantageous approaches to the problem and execution of 
that selection in the form of equipment acquisition. 

Funding 

Fiscal year Funding ($K) 

81 307 (tentative) 

8106 - MMT:  Large Caliber Powder Chamber Boring (MPTS) ($K 59) 

Powder chamber contours are currently bored with a single 
point tool attached to one end of a bar, while the other end is 
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supported by the machine carriage. Chamber depths are often 3 
feet. Tool pressure deflects the bar, reducing the accuracy of the 
boring operation and making it necessary to semifinish grinding the 
contour. 

Application of a balance tool system will eliminate the de- 
flection problem, thereby improving the accuracy of the bored hole, 
making the rough grinding operation unnecessary. An added benefit 
is that two tools will penetrate the workpiece faster and reduce 
boring operation time. 

The thrust of this project will be the development of an hy- 
draulically powered cutting tool system. The system will be unique 
in that, in current contour boring systems, the contour is develop- 
ed by cross movement of the machine carriage while, in the system 
to be developed, the bar must be centered and the tools moved 
equally, but independently, from the bar to produce the contour. 
Since this is a major deviation from known systems, a reasonable 
amount of development work will be required. 

Items Supported 

Item 

Cannon, 155 mm Howitzer:  M185 

Cannon, 155 mm Howitzer:  M199 

Cannon, 8 in. Howitzer:  M201 

Present Status 

Weapons system 

Howitzer, Med, S.P., 155 mm: 
M109A1 
Howitzer, Med, Towed, 155 mm: 
M198 
Howitzer, Heavy, S.P., 8 in.: 
M110A1 

This is the first year of a three-year program. The end prod- 
uct of the FY 80 effort will be a systems design of a hydraulically 
controlled boring technique adaptable to current powder chamber 
boring equipment. 

Funding 

Fiscal year Funding ($K) 

81 159 (tentative) 

8107 - MMT:  Creep Feed Crush Form Grinding (MPTS) ($K 348) 

Despite recent adaption of NC machining centers, the cost of 
producing certain intricate straight forms on components remains a 
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bottleneck operation. The availability of these machining centers 
is limited and most are working at near maximum capacity. Conven- 
tional grinding operations have a different limitation in their 
metal removal capacity when applied to intricate configuration 
development. 

An FY 79 program successfully demonstrated the adaptability of 
creep feed grinding and a machine specification will be prepared. 
Equipment acquisition is now necessary. Two areas of application 
have been verified as candidates for creep feed crush form grind- 
ing: the bracket slot on the 105 mm M68 breechblock and the rack 
teeth on the 152 mm M162 coupling. In FY 79, a specification for a 
creep grinder was also prepared. To aid in the prove-out, the 
tooling package will also be specified. 

The work to be performed with FY 80 funding will be to buy the 
equipment specified. The funding will also support installation 
and initial testing of the equipment. 

Items Supported 

Item 

Cannon, 105 mm Gun:  M68 

Cannon, 152 mm Gun:  M162 

Weapons system 

Tank, Combat, F.T., 105 mm Gun 
M60 
Tank, Combat, F.T. , 152 mm Gun 
M60A2 

Present Status 

The end product of the FY 80 project will be a creep feed 
crush form grinding machine tooled for the production of at least 
one component. 

Funding 

Fiscal year 

79 
81 

Funding ($K) 

82 
73 (tentative) 

8208 - MMT:  Material Handling (MPTS) ($K 113) 

The movement of large gun tubes 12 in. in diameter, 20 feet 
long, weighing 2 to A tons, through the shops as well as position- 
ing the pieces in machines for metal removal presents a materials 
handling problem.   Presently,  gun tubes are handled primarily 
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through large rail-mounted overhead cranes. The cranes provide 
longitudinal in-bay movement, but not cross-bay movement, and re- 
quire costly and time consuming manpower to rope and position 
pieces in the machines and on the floor. 

Positioning equipment (such as Heppenstall tongs), will be 
evaluated and side-mounted fork lights, monorail cross-bay trans- 
fers with floor controls, and other material moving equipment will 
be checked for application to the unique problems and material mix 
(breech rings, breech blocks, and small as well as large compon- 
ents) peculiar to large tubes. 

Items Supported 

Item 

Cannon, 105 mm, Howitzer: 
M2A1-M2A2 
Cannon, 105 mm Howitzer: 
M137, M137A1 
Cannon, 105 mm Gun:  M68 

Cannon, 90 ram Gun:  M41 

Cannon, 105 mm Howitzer:  XM205 

Cannon, 152 mm Gun Launcher: 
M81E1 
Cannon, 155 mm Howitzer:  M185 

Cannon, 155 mm Howitzer:  Ml, M1A1 

Cannon, 155 mm Howitzer:  M199 

Cannon, 81 Mortar:  M29A1 

Cannon, 4.2 in. Mortar:  M30 

Rifle, Recoil, 90 mm:  M67 
Rifle, Recoil, 106ram:  M40A2, 
M40A4 
Rifle,   Recoil,   106mm:     M40A3, 
M40A5 

Weapons system 

Howitzer, Lt Towed, 105 mm: 
M101, M101A1 
Howitzer, Lt Towed, 105 mm: 
M101 
Tank, Combat, F.T., 105 mm: 
M60 
Tank, Combat, F.T., 90 mm: 
M58, M48A3 
Howitzer, Lt Towed, 105 mm: 
XM205 
ARAAV:  M551 

Howitzer, Med S.P., 155 mm: 
M109A1 
Howitzer, Med Towed, 15 mm: 
M109A1 
Howitzer, Med Towed, 155 mm: 
M198 
Mortar, Infantry, 81 mm: 
M29A1 W/E (Cannon:  M29A1/ 
Mount:  M23A1/Baseplate:  M3 
Mortar, 4.2 in.:  M30, W/E 
(Cannon:  M30/Mount:  M24 
or M24A1) 
Rifle, 90 mm:  M67, W/E 
Cannon, 106 mm Rifle, Recoil: 
M206 
Cannon, 106 mm Rifle, Recoil: 
M206A1 
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Present Status 

Recommendations will be made for the purchase of specific 
types of equipment for specific manufacturing areas and a technical 
report will be written. 

8341 - MMT:  Hollow Cylinder Cutoff Machine (MPTS) ($K 69) 

Establishing the length of an item is accomplished in one of 
two ways: It is either parted off in a lathe and faced to length 
or it is rough sawed and set up in a lathe for facing to finish 
length dimension. In either case, the operation requires double 
measuring, double handling, and slow operating procedures. A new 
approach is required that will establish exact length, produce an 
acceptable finish, and eliminate redundant operations. 

A new technology is being developed whereby a set of rotating 
cutters mills the cylinder to exact length, leaving a surface fin- 
ish within that specified for cannon requirements. Currently 
available machines will not accommodate the forgings, but the tech- 
nology is applicable. 

The objective of this program is to develop a machine that 
will adjust tube position to establish overall component length and 
apply modern cutoff techniques to improve production efficiency. 

Items Supported 

Item 

Cannon, 105 mm Howitzer:  M2A2 

Cannon, 105 mm Gun:  M68 

Cannon, 155 mm Howitzer:  M185 

Cannon, 155 mm Howitzer:  M199 

Present Status 

Weapons system 

Howitzer, Light Towed, 
105 mm:  M101 and M101A1 
Tank, Combat, F.T., 105 mm 
Gun:  M60A1 
Howitzer, Med S.P., 155 mm: 
M109A1 
Howitzer, Med Towed, 155 mm: 
M198 

The end product of this project will be a tube cut-off machine 
that will combine a length control capability with an efficient 
cutoff technique to replace sawing procedures. 
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Funding 

Fiscal year Funding ($K) 

81 164 (tentative) 

8342 - MMT:  Keyway Milling Machine (MPTS) ($K 242) 

The 155 mm M185 gun tube requires 3 keyways be milled on cen- 
terline to close location and tolerances. Currently, these keyways 
are milled in three different machines requiring three material 
moves, three machine sites and three setups. Material handling, 
floor space, and operational time are all critical commodities in 
production areas. 

A special purpose keyway milling machine will be developed to 
hold the tube on location while all three keyways are milled simul- 
taneously. This would assure accuracy of all keyways to the proper 
centerline location and eliminate moving the tube from machine to 
machine, reduce operational time, and save floor space. Floor 
space savings would accrue from the reduction of required machines 
and from a reduction in tube storage while tubes are awaiting var- 
ious operations. 

This is a one-year funded effort. A single purpose milling 
machine, composed mainly of building block modules, will be design- 
ed and constructed. The machine will be equipped to automatically 
locate the cylindrical gun tube to the correct centerline position 
and to the non-symmetrical features of thread location. Approxi- 
mately 50% of the funding will be used for material acquisition, 
and the remaining 50% will be used to support in-house fabrication 
and assembly. 

Items Supported 

Item Weapons system 

Cannon, 155 mm Howitzer:  M185      Howitzer, Med S.P., 155 mm 

Present Status 

The end product of this project will be a special purpose 
milling machine. The design will consider automatic self-alignment 
of keyway positions so that, while the machine will be designed 
basically for the 155 mm tube: M185, it will also have the capabl- 
ity of producing keyways on centerline location on any size tube 
within the confines of the base design. 
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8057 - MMT:  Dual Rifling Broach Removal System (MPTS) ($K 215) 

Removing the broaches automatically and concurrently after 
complete penetration through the bore will reduce operational time, 
the operator's contact time with the cutter, and fatigue, thereby 
reducing the safety hazard. 

A rifling machine that produces two gun tubes simultaneously 
will be equipped with an automatic broach removal device. While 
broach removal systems are not entirely new, the systems currently 
available infringe on the space used by the second tube in the dual 
rifling system. The work effort then is to design and construct a 
removal system that will be compatible with the dual rifler. FY 80 
funding will be used to design the equipment necessary to interface 
with existing production equipment and to build, install, and test 
the equipment. 

Items Supported 

Item 

Cannon, 105 mm Gun: M68 

Weapons system 

Tank, Combat F.T., 105 mm 
M60 and M60A1 

Present Status 

The end product will be a production-worthy dual broach remov- 
al system that will also serve as a model for REARM specifications 
which identify dual rifling as a future machine requirement. A 
final report describing the operation and maintenance of the system 
will be prepared. 

8059 - MMT:   Salvage of Cannon Components by Electrodeposition 
(MPTS) ($K 152) 

Some components and full gun tubes have been rejected and 
condemned due to excess stock removal or mlsmachining. Many of 
these items could be restored to an acceptable condition if a metal 
deposition system could be designed to salvage these components. 

A process which deposits additional metal to specific areas to 
compensate for excess stock removal would resolve the problem. The 
system would use plating solutions such as nickel or iron or, pos- 
sibly, chromium. The deposition would be accomplished by immersing 
of the component in the plating solution by use of a selective or 
brush plating system or, for internal areas, a pump through system. 
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The proposed investigation will involve evaluating the compon- 
ent, the area of excess stock removal, and the function of the 
component. The selection of the method of metal deposition will 
follow with importance placed on the adaptability by operations 
personnel. 

Items Supported 

Item 

Cannon, 105 mm Gun:  M68 

Cannon, 105 mm Howitzer: 
M137/M137A1 
Cannon, 105 mm Howitzer:  M2A2 
Cannon, 152 mm Gun Launcher: 
M162 
Cannon, 155 mm Howitzer:  M1A1 

Cannon, 155 mm Howitzer:  M185 

Cannon, 155 mm Howitzer:  M199 

Cannon, 175 mm Gun:  M113 
Cannon, 8 in. Howitzer:  M2A2 

Cannon, 8 in. Howitzer:  M201 

Weapons system 

Tank, Combat, F.T., 105 mm 
Gun:  M48A4, M48A5, and M48A6 
Howitzer, Lt Towed, 105 mm: 
M102 

Tank, Combat, F.T., 152 mm 
Gun:  M60A2 
Howitzer, Med Towed, 155 mm: 
M114A1 
Howitzer, Med S.P., 155 mm: 
M109A1, M109A1B 
Howitzer, Med Towed, 155 mm: 
Ml 98 
Gun, F.A. S.P., 175 mm:  M107 
Howitzer, Heavy S.P., 8 in.: 
Ml 10 
Howitzer, Heavy S.P., 8 in.: 
M110A1 

Present Status 

End products from project: 

1. Test Data and Systems Design 

2. Prototype Processing Equipment 

3. Plans for Implementing the Equipment into the Produc- 
tion Line 

4. Operating Instructions 

5. Final Report 

The end product will be a metal deposition system capable of 
restoring components to an acceptable condition. 
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8060 - MMT:  Improved Manufacturng Processes Related to Final 
Inspection of Cannon Tubes (MPTS) ($K 268) 

An in-depth analysis will be undertaken to incorporate the 
latest materials handling technology to fully mechanize the final 
inspection line. In addition, new technology will be employed to 
improve the cleaning and magnetizing processes. Procurement action 
will be undertaken to acquire the equipment. This equipment will 
be installed, fixtured and tested. Production data will be gath- 
ered and evaluated. Improvements in the inspection process will be 
made. 

Items Supported 

Item 

Cannon, 155 mm Howitzer:  M185 

Cannon, 105 mm Gun:  M68 
Cannon, 120 mm Gun 

Weapons system 

Howitzer, Med S.P., 155 mm: 
M109A1 
Tank, Combat F.T.:  M60A1 
Tank, Combat:  XMl 

Present Status 

The end product will consist of new mechanized manufacturing 
equipment for magnetizing gun tubes, a new cleaning unit and a 
fully engineered system for loading and unloading gun tubes through 
the various inspection operations. 
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FORMAT FOR 
SEMI-ANNUAL REPORTING 

MANUFACTURING TECHNOLOGY (MANTECH) PROGRAM 
PROJECT STATUS REPORT (RCS DRCMT-301) 

USA ARMAMENT RESEARCH & DEVELOPMENT COMMAND 
DOVER, NJ  07801 

(If final report, so state here)      Report Date: 

1. Project Number.  Insert the DARCOM seven digit project number.  Also 

include in parentheses the four digit budget code from AR 37-100.  (For 

multi year funded projects, list budget codes as shown in the example.) 

2. Project Title.  Enter the title of the project exactly as stated on 

the approved P-16 format. 

3. Period Covered.  Insert the dates of the period covered by the 

report.  (See body of report for dates.) 

4. Location of Work.  List the name and address of the Government 

installation and contractor facility where the work is being accomplished. 

5. Project Officer.  Insert the name and telephone number (AUTOVON) of 

the individual responsible for technical supervision of the project. 

6. Fundinq Status,  a.  Insert the total funds authorized and the date 

funds were made available to the action command. 

b.  Insert a cost breakout in the format below. 

(1) In-House Fffort FYXX        FYXX 
Obligation  Expenditure 

Labor 

Materials 

(2) Other Government Aqencies (OCA) 
Date of 

(3) Contractor Contract No.  Award    Contract Value Expenditure 

(4) GOCO 
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(List by contractor for each contract let.  Include contract number.  If 

a contract is still to be let, enter "Contract to be let," estimate the 

contract value, and leave the remaining two columns blank.) 

7. Milestone Chart.  Include the Exhibit P-16 milestone chart that 

delineates the time phases and the major events of the project.  This 

chart will be updated as necessary with each status report.  Current 

position on the milestone chart will be noted.  Slippage will be measured 

in terms of the original chart.  Enter the fiscal year of funding for 

each milestone. 

8. Item(s) Supported.  (Use only applicable subparagraphs) 

Major End Itemsi 

b.  Components Supported: 

c.  Facilities Supported: 

d.  Technical Area(s) 

Supported: 

List all families of items that will 

benefit from successful completion of 

the project. 

List individual components of the 

mission item that this effort directly 

supports. 

For MMT in support of modernization 

of facilities give the name of the 

facility and the technical area(s) 

supported.  Identify facilities 

as GOGO, GOCO, COCO. 

For MMT projects, list the particular 

manufacturing processes, techniques, 

or methods that this project is 

addressing. 

59 



e.  Requirement Supported:   Identify for MACI projects only, the 

requirement being addressed using 

the CARDS reference number and a 

brief summary sentence of the approved 

requirement. 

9.  Task.  Identify the task.  State why a solution is necessary. 

10. Project Objective.  Identify the major and minor objectives of the 

effort (not end products). 

11. Work Accomplished.  Insert a brief technical discussion of the work 

accomplished during the reporting period or, if this is a final report, 

a summary of the technical work accomplished.  Highlight the technical 

achievements of this effort; include principal features, capabilities, 

and specifications.  Include photographs and illustrations suitable for 

reproduction.  Group by fiscal year of funding. 

12. Benefits.  This item needs to be completed only in the final status 

report.  ie; in the event of a multi year funded project, fill this item 

in onlv for the last fiscal year to be completed. 

a. Discuss the benefits derived from this project and explain 

their value to the Army. 

b. Identify all areas for application of project results. 

c. Include proven cost reductions. 

d. Indicate whether or not patent rights are involved. 

13. Implementation Procedures.  This item needs to be completed only in 

the final status report.  Provide a detailed description of the action 

that will be, or has been, taken by the organization to implement the 

results of this project.  ie - same as above 
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14. Remarks. This space is for entering all other information deemed 

pertinent by the project engineer. Describe any problems encountered 

in this section.  Include any milestone slippages with reasons for 

slippage and length of slippage. 

ARRADCOM Project Officer 
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er 

CHART 1 - KEY PROJECT INFORMATION DATE 

CODE: CATEGORY:    FUNCTIONAL- 

MMT  PROJECT: TECHNOLOGY- 

PROJECT  TITLE: 

INITIATION   DATE: COMPLETION   DATE: 

PROJECT  OFFICER: PROJECT  ENGINEER: 

DESCRIPTION: 

BENEFITS: 

IMPLEMENTATION: 

FACILITY   PROJECTS   SUPPORTED: 

MAJOR   ITEMS   SUPPORTED: 



CODE: 

PROJECT TITLE: 

PROJECT ELEMENTS 

MILESTONE SCHEDULES 

MMT PROJECT: 

% PHYSICAL COMPLETION 

% FORECAST 
% ACTUAL 

DATE: 

^7   ORIGINAL MILESTONE 

^ MILESTONE ACCOMPLISHED 

^7 REVISED MILESTONE (REVISION NO.) 

' 

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 

EXPENDITURES: FORECAST 

ACTUAL 

LOCATION CODE:  ( ) 

I   = IN-HOUSE 
C = CONTRACTOR 
A = GOGO 
G = GOCO 

UNITS: 
STHOUSANDS 

FY PROG EXPEND 
IN-HOUSE EFFORT 

BAL MAN YEARS 

CHART 2 



CODE: 

PROJECT TITLE: 

FINANCIAL STATUS 

MMT PROJECT: 
DATE: 

TOTAL 
PROGRAM 

FY 

UNITS:   $ MILLIONS 

KEY 

EXPEND 

OBLIG 

UNOBLIG 

FY FY FY FY FY 

IN-HOUSE 
CONTRACT 
OGA 
GOCO 

PROG   EXPEND PROG   EXPEND PROG   EXPEND PROG   EXPEND PROG   EXPEND PROG   EXPEND 

CHART 3 



5 

PROJECT SUMMARY 

MMT PROJECT: 

PROJECT TITLE: 

ACCOMPLISHMENTS: 

PROBLEM AREAS: 

RECOMMENDATIONS/ACTIONS: 

ACTION RESPONSIBILITY: 

CHART 4 
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IMCCU*M_ 

CESALLAOE 

3265- -*F-fl- _0CI75 .41k6 Q-.00O        .J.99^    .005 

2522   HSO 

TOTAL   = 

-4-OTAL   = 

.5tC TECH   AREA   IS   MPTS 
iX UNTRCL »OAOF-SHAgi:CCHCCJH£RSaYAUJOJ» 

133 IE^H   i -MPTS 
6 6-V2     iNERTlAWtLDiOROTATlNGiANDSFORPROJäOOI^S 

LYSIS-_FWUT. 

HSHARPE 

_63hS   HtMTO 

NOt/75 .097     O.UOC      0.090 .«»03 

ÜGI75     .077     0*000 .0-56_0. OOQ 

3 7«»2   HSO JULY76        .197     O.COO .19-W        .056 

TOTAL   = .«»«»7 TECH   AREA   IS   HPTS 
-6-7.16     JLWCF-HUHHOüt.LOFFCflJlOPfcKSJOaCXJft/FiJlARIMPTSOCSIGNS 

-34IA4*-*- ,29> -ISAM  AREA-IS   NPTS- 

FLEE 

673L     TECHRCAUINESSACCELTHRUCOHPUTERINTIGHF^URACIHI SSHART 

TOTAL   = .-»CCE-Cl   TtCH   AREA   IS   MPT3 
-67S-9- Iti>/ESCFF£A,SOFUTXi.A4J.Tfl-ri<AA«SJ»HCTFORHPRESSESFOikMORTAR     RJSTOCK 

3679   WSO  _.Ji»5_C.flOC .150      3.C0? 

3721   MSO 0CT76 .028     C.OOC .012      0.000 

TOTAL   •= -   . 132 TECH AREA   IS   MPTS 
7 20 3      APPLPKODGUNCOMPOFLEASTCOSTTOLAFINISHESPELATED JROOO 

TOTAL   *                     .52iE-tl   TECH  AREA   IS   MPTS 
£236 -A.£PU3fRAJ>JÜHEATI£JtAITCCANNaNTUR-S    

TOTAc    = -.17-6 TECH  AREA   IS   HPTS 
7 2*1      I HP wMNTOFHOMlNGEQUl FA PROCEDURES 

TOTAL    =                      .162              TtuH   AREA    IS   MFTS 
7t*d     R OTA*YF-C^EINT-EGJUTEOf ROUTE Jh   

PATHORNTfltt 

CHROSE 

LLIUZZI 

52W3._a*L       JCT75      .^.152     O.OOfi        .0 26     3.000 

5611   ÖHL 26AUG7        .1C7      0.00C .0 55      O.COO 

5827   ;JWL AUG75 .310     J.0G3 .082     3.GOO 

TOTAL   - .362   -    _ TECH   AREA- IS-MPTS 



»*♦•»- M ♦ »*•.*•« ........ »TOTALS   MILLIONS OF   DOLLARS»»»»»»»»» *« 

IN MOUSE   * 9.99«. 

—    GOCO  = 2.5«.- 

CONTRACTS   = Ä^ÜV*   --- 

OTHER  A6EWCT   » 1.917 

TOTAL   « 23.22% 

ESPO «so   - 

7.*56 1.079 

c,*l. -    r!3*» 

t. wit 

L7.639 

1.619 

.«.73 

3.3C3 

DIVISION 

53 NUC»FUZE OWL H*MTO 

. J3C .241 .011 .077         IN   HOUSE 

c-.-ioe 1*101 G.lote 9.0*0        CONTRACTS 

.JTO .8 27 .163 .056        GOCO 

6. »«3- .•Of G.O00         OGA 

.10C 1.0 73 . 7Tk .133T0TAL 

IN   HOUSE. CONTRACTS GOCO 

c. *5«-   
1. cCfc 
.i.lfl 
i.i9o 
1. 351- 
.296 

^***- 
.117 

.092 

r^2V 
.o5o 

0.3C0 
.17<. 

.691 
i.237 
1.391 
 r**7 

OGA 

o.cou . J7j 

TE:H AREAS 

TOTAL 

rUS 7.*>i LAP  
.«.66 2.625 HPTS 
.354 *.33« POLLUTION 
.927 2.686 SAFETY 
.602 3.1-.5 FROP*£XP 
.012 1.701 FUZE 
.0*1 -+HS ENERGY 

o.o:o .100 OTHER 



     «-CMSL   MMT —  

FY7T                    IM  MILLIONS OF  OOLLARS 

PN                                                      PROJECT   TITLE                                                                ENGINEER                         EXT          Oltf                  START             IN   H        GOCO  COMT   OGA . 

-W6* A6^T^L*^g«^PPRtSSI*€;>HIELQINSOF-HAZ;>RQOUSPRCO-SUPOP     J**A*SICO*£T£ JMb  ESPO- l*Aui7& -«.41X0-  4.00C    1U-444 .074 

TOTAL ,10.E»08   T£GH  AR£A   IS  SAFETY  
<»OQ0     AUTOMiTtDH550£TONATCRPROOUCTlONEOUlPM£NT PMONTELEONc 5389   ESPO NOV72 .2U?        .008     0.000      0.000 

TOTAL   = .25C TECH   AREA   IS   LAP 
JO** AUT0I»CfcLfc6»A^SV0FPfi0PCH&W/CENTC0BEISü CJCAKHAU M62 -tSPO- _SEJ»I7_2 ^2ZS    0. 00     Ü.Ü0O 

lÄiA -1^ LAP 
•»lit     POLLUTlONABATEMENTHETHOObFJxH-t I FORSTEN 2138   ESPO 270EC68 .225     0.000     0.03C        .025 

TOTAL   = .25C TECH   AREA   IS   POLLUTION 
QFACFüR<EGO>/EftYCFHMXFPRi3X/HMXA01lXTURE          KRICCI  216C   £ScO 0*040--COflü-     -»fcflfl.     0.003 

-TOTAL—=- *«C- -I£_* AREA-IS -PROP***P 
«♦20 2     PROTOLQUIPFORCONTAUTOPROOSOLVENTTYPJHULTIBASECPROP     LPLEMPICKI 

SQOLLNAN 

SOOLLMAN 

3637   ESPO OEC70 .063        .219     0.000      0.003 

TOTAL   * .282 TECH   AREA    IS   PROP*EXP 
MZ*4-    S6POF-FI-»^.XPLFRSPfcNUCIO^a<KAT^RSL4iRRlES 

I   - _._..J54 . T-trCH A-fcoA   IS--PRO-P*«,XP 
«»252     iPPROVEPRESPROCFORMFiiGFRDXHf X 

TOTAL   » .369 TZuM   A>:A   IS   PROP«-tXP 
J+&L& -T üTEOiilVTt^U^SüPPORT vFSAFEI y^MGRFORA^MOP». AWT S 

_*$.TAL—=-    - .<U*£-«1   TtW   AfeA-lS  SAFLir -       
l»28i     ExFLOSIVESAFEiEPAPATION^SENSITIVlTYCP.ITERIA 

TOTAL   = .1J9 TECH   AREA   IS  SAFETY 
J^2 ä 9    «*AZMR£C-WA-S~SIFICAT-I04»S »JOI.£SJFPROPfc£jCPvOSI-VES-   - 

—TOTAt- *      -        -  ..o&wL--*!   TL^  AÜA-JS-SAF^TY  
«♦«♦35     OPERATE PRoT0SrSTF0RM6 7PR0FCHGE 

JRMARSICOVETE 

JRMARSICOrfETE 

JRMARSICOVcTE 

EOCRANE 

TOTAL   =                      .: ii               TECH   A«EA   IS   LAP 
—aOOYFCRtti^/Ji^GÄE-AAOE  

—TOTAt   - . iib Tc-H   AR£-A   IS-MJUS  
U<»57      ^ULTIT0CL-.0IOWAL0AO£R(CLINN0C37-»AV> 

__.    .   _     HFIELO 

PMONTELEONt 

3 717   ESPO SEPT73 

3717   hSPO StPT73 

39C6   i£PO     -     17SEPI75 

39C6   tSPD 27JAN77 

J946   cSPO ilStPT75- 

5727   ESPO SEPT76 

l*i*22   MSO 

5389   ESPO 

.070        .280      0.030      3.000 

.05%        .315        .020      0.000 

.061     4.001      0.000      2.003 

.139     0.000      0.000      0.000 

.051    - .016  -lUDflO   JU003 

.125        .375      0.000      0.000 

JAN78 

19AUG76 

.086       .043        .k<*7     Q.OO: 

.025        .616      0.000      0.G0? 

TOTAL   = .ö-l TtOH   AREA   IS   LAP 

•TOTALS   MILLIONS   OF   DOLLARS»•••«••••♦♦ 

IN   HOUSE   ■ I.<4l6 

GOCO   = 1.830 

CONTRACTS   = .867 

OTHER AGENCY   * .095 

TOTAL    » 4.208 

DIVISION 



tSPO 

1.U6- 

1.627 

.0*ä 

3.fc?2 

MSO AS3 NUC*FUZE 

.08b 35 0.000 

.0 33 C.OQj Q.OO0 

 »*w ö.UOV o.eoe 

0.000 IQ •                O.OJC 

.5*6 . . iOO 0.0 00 

3ML M^MTO 

0.0-C IN  HOUSE 

0.000 0.000        CONTRACTS 

G.ÖGu G.GÜ8    .   GOCO 

0.00L 0.000        06A 

Q.Juu C.OäöTOTAL 

tOv© — o»a 

.617 
-.0*b 

.225 
 ^JO-i- 

.003 

—**4*- 

} • a 01 
.-.*7 

-t,-fc04  - 
.167 

v.kOO 

to.404- 

0.000 
o.oca 

.*2ü 
4.000 
c.:oo 

~ *.w0* 

TECH AREAS 

TOTAL • 

o.orc l.olb LAP 
o.ooo .53o WPTS 

.0 25 .250 POLLUTION 

.07b ,36$ SAFCIT 
G.OJC 1.-.21 PROP^EXP 
0.000 0.000 FUZE 
0.000 0.30- ENERGY 
0.000 w. 3ÖC OTHER 



oc 

m PROJECT   TITLE 

 LCWSL MMT   

FY77        IN HILLIONS OF DOLLARS 

ENGlNtER £XT    01* START IN   H        GOCO   CONT   OGA 

-km -4ÜT0MAT£0*550* TONATORPROOUCT-I ONfcOUI PMtNT- 

WfU 1^ OC TCilH    AC, A     IS   LAP  
4105     AUTOINCRLOG*ASSY0FPK)PCHGSM/CENTCOR£IGN 

TOTAL = 1.39     TECH AR£A IS LAP 
PSFORP+E 

TOTAL   *- -.997- -JT^CH-AB£A    IS -P-OLUiTION _ 
420 2     PROTOLQUlPFORCONTAUTOPR00SOLVtNTTYP£HULTISASECPROP 

TOTAL   =                     .505             TECH  AFiA   IS   PP0P+-XP 
J+ZU, ~MQQ£Rl4ljATl0N0FPR0CCNTRLOFfcXP-L0SItf£CO«PS   

-^427- -TECH  AR£A-IS-PROP»EXP —TOTAL-^  
4223     APPLULTRASONlCENERGYTOOOUBLciBASEPROPEXTRPFOCESSES 

TOTAL    «                      .330              TECH   AR£A    IS   PR0P*_XP 
i^2-a-_AUT-0d^G^0üCHG«^LSSJr-»PAvK0UT(i&5H^»«   I  

TOTAL--« .40C       -.    TC^H   AriA    IS  LAP  
«*2 37     C0NTINUOUST'ITPRDCLSS£NGIN££RING 

TOTAL   =                      .265              TECH   ARtA    IS   PR0P*fcXP 
l*2&2.-^L«PR0WEPRLSPR0CFOfiMFG0F*OX*rtMX ._ 

-TOTAL-* .*«<♦ TECH^ARfrA- ISRROP*aXP— 
«»263     AuTCPlLCTLlNtF/CONTCOUL»PROCHtLOGPROJ 

P~HOMTELEOM€   -- 

CJCARNALI 

IFORSTEN     

LPLEHPICKI 

MHALlX -      - 

EPHUSELTON 

JSüARZ 

RMOLFF 

SOOLLHAN 

CJANOERSON 

5389 eSPO 

i»162 ESPO 

213« LSFO 

3637   ESPO 

 HOV72 

ScPT72 

.55«        .*17        .C25 

.390        .139        .«56 

-270EC*« 

OEC70 

4123 £SPO- 

301-   1SFD 

StPT75 

AUG72 

-2 75«  ESPO 

<«122   ESPO 

3 717- LSBÜ- 

3162   ESPO 

TOTAL    =                      ,3Ci              T^cH   ARIA    IS  LAP 
42o7     CONTPkOCtSS£ORGRAKULAÄCOnP«-  

-TOTAL    - -.»00- T   „K-ARiA-lS PR0P»cXP 
4 28Q     H577FUZ£AUT0PR0C*COi\TR0lFP0T0 EQUIP 

TOTAL   * .900 TECH  AR£A   IS  FUZE 
J*2*l      HETHOLSFOk-CON^ERVATlOKOFENtriG-yATARHirAlNOPLANT-S 

—TOTAL    - 1.04 TLCH  A*£A -IS  ENtKGY 
4285      TNTLQUIVTESTINSUPP0RTQFSAF£TYENGRF0*AHH0PLANTS 

TOTAL    = . 38C TECH   AR-1A   IS   SAFETY 
42««      ExPLOSIVESAFtSEPARATIONtSEN^ITlVITYCKiTCkiA 

TOTAL   = .600 TECH   AR£A   IS  SAFETY 
«♦2« i     HAZARLCASSIFICATIONSTUDIESOFPROP»EXPwOSIVES 

TOTAL    * .306 TLOH   AP£A    IS   SAFETY 
»»251      BLAST tFF£CTSlNMUNITIO*PLAM£»»WIROKM£NT 

TOTAL   = .35w TEcH  AR£A    IS  SAFETY 
43lj      OMSORLCKYSTALLIZATIOSOFHMX/U X 

TOTAL    = .200 TECH   AF£A    IS   PR0P»LXP 
till     0fcYlNlT:ALAUT0PR00FCRLAPXMo92HlNE0ISPiYST 

TOTAL    - 1.45 TL.H   (.HLH    IS   LAP 
43«.!      IMPROVECNITKOCELLULOSCPURIFICATION   PROCESS 

LSOTSOT  

JLUBA 

JHSMOTINSKY 

JRMARSICOVETE 

JRMARSICOtfETE 

JRHARSICO^ETE 

JRHARSICOrfETE 

HRICCI 

LWEINER 

BOSTRAUSS 

216^ tSPO 

264L NFO 

3998 -SPO 

3906 ESPO 

3906 ESFC 

3906 ESPO 

3906 £SP1)  

216C ESFO 

21AUG71 

" SEPT72 

SLPT73 

19NOV73 

0CT74 

SEPT7S 

22S£PT75 

17SEPT 

27JAN77 

11SCPT75 

.756 

.161 

.197 

.282 

.253 

.257 

.206 

.725 

♦ 07-1 

.155 

.354 

.169 

»1*9 

.118 

170CT75 

FL375 

6506  ESPO   - 

3C1*   tSPO 

20NOV75 

APR77 

.069 

0.000 

.261 

.070 

.143 

.308 

£.300 

.013 

.1W7 

L.OOO 

•A44 

0.000 

*A29 

0.000 

.318 

.002 

:.Qi.: 

o.ooc 

0.0OG 

c.ooc 

.157 

.095 

0.030 

.230 

.0*5 

0. 0 3« 

.008 

.264 

.150 

0.000 

.745 

*Z*Z 

• 0 88 

.335 

.182 

.176 

.2JC 

1.0 35 

0.0*70 

-O.O0O 

C.U00 

.016 

a.aoo 

0.C01 

0.000 

0.000 

0.500 

.C25 

0.000 

T.000 

.065 

.101 

.373 

.006 

.105 

r.ooc 

C.OOO 

3.000 



v£5 

TOTAL    = .165 Tti.H   A*iA    IS   PROP^XP 
*»3*3      I MPRO¥E«TROCCLLULOSEP*GCE5SCONTROL 

TOTAL    « .382 TEvH   AREA   IS   PROP*£XP 
«»362     CONTAüTOPüSTCYCLlCCONCTFACFOPLCCOHP^LOAOEOPRDJS 

TOTAL   * .«QC TECH   AC-:A    IS  LAP 
V*iQ     HF^TUNGST-NPtN£TRAT0RSavTAF;RSWA6lN« 

—TOTAt    * .397 TE*,H   A*£A    IS   MPTS 
Ü«tl6      0EVAPK0VE0UT0FALTMF6PK0CF0äSAA(GEHSS) 

TOTAL   * . 12t TECH   AR£A   IS   LA» 
-t^il     A«JTOfcQUlPFOHMORTAR-I6NlTIG*CT6S 

TOT At   * ,*12       -    TECH AREA   IS  LAP 
«»«»62     NCDERMZEJFAOFOHMULTIJASEPROF 

TOTAL    » .163 TEcH   AREA    IS   PROP*£XP 
V^l      PYROt. YSiSOF ARMYAMMQPL ..NT SOLIOWASTE 

TOTAc    - »4*4€*tf   T£OH  A*E*\    IS   ENEKGY 
«»719     MCIEV^LCFLLtCTRICALC0MP0NENT0£T£CT0R5 

TOTAL    * .100 TECH   AR^A   IS   OTHER 
663«.      AP.HORPtftETRATGRSFOR>A,£NTA*r<GUN 

-^OTA-t —  .767    —   TECH--AREA   IS   HPT 5 
6€*»0      PROXCNTP.OL*QASHAPEOCHG£LlNs.R*YAUTOX-*AY ANALYSIS 

TOTAL   « .165 TECH  AREA   IS   HPTS 
-6676     EVALOFAQOAaUEH&>4UNe€RPROOCONOITIONS 

TOTAfc-»— . 30-c       -     f€€M  A^E*   IS   MPTS 
6663     PPO0OFTUNbSTtN3ASEHEA*YALL0YPENETRATO-<SFORAFMUNlT 

TOTAL   = .500 TECH   AREA    IS   MPTS 
*7l6     OtVOFMATHMOOEL^&ffORHOPt^SFOkCURVFUTAHTHPTSOESIftNS 

—Wt*r-+ .295 -TECH   AREA    IS  MPTS  
6777      OEVOFFROOPROCFOR105MHXM71CE1 

JML£ACH 

ZJANOERSON 

RHULBtRT 

ILHCKECHNIE 

V JGRASSO 

LPLtMPICKI 

RSCOLA 

AJOHLSEN 

CESALLAOE 

FWITT 

DOGJSTAO 

RRHUL8ERT 

FLEc 

RPOHL 

TOTAL *        .«.0»;     TECH AS£A IS MPTS 
11M        u T{L|4KC.P{.;V£MWQMIUM£4 AT-IM&T« T.MIU I Qllf  

TOTAL   ■ .127 TECH AREA-IS MPTS 
7%65     APPLOFCHEHICALPROCTCIMPVOSURFACEFINISH 

TOTAL   «                     . 1«»7             TECH   A»£A   IS   MPTS 
7-56-6    ROT*HYFORGEINTERATEOPROOT-ECH  

TOT At—* lfe« TE-OM  A SEA    IS- MPTS 
772?      ROTARYFGRCINGOF6*M201 

TOTAL   « .2«»6 TELH  A=£A   IS   MPTS 
7 725      AUTFETTAfcAHTYBARRELSPROaeYROTAfcYPORGING 

—TOTAL   ' .lb» TECH  AREA    IS  MPT 3 
7726      APPLRGT*RYFORGEINTG0P^0CT;CH8YCOLGFORGMARMFCRGPFSH 

TOTAL   =                     .592             TECH  AREA   IS   MPTS 
7 727      RtCYCLlNGOFSCRAFGUNTUÖeSaYROTARYFORClNG  

-JOTAL   = ,i2^ TEVH  AREA    IS   MPTS 
7733     ELIMOFExTTUdtMACHPRIOf.TOSMtSEAUTOF9.ETT AGE 

tfPGRCCO 

TP0CHILY 

FAHEISER 

RMEINHART 

LLIUZZI 

LLIUZZI 

CCALOERONE 

HG000HEIM 

3636  ESPO HAY77 .165 .117 0.003 0.000 

3162   ESPO 111ÄY77 .339 .029 .0 32 0.000 

ä291   M*MT3 26MAR77 .025 0.000 .2*7 .125 

5«»59   MSO APR77 .6C2 0.000 .115 9.003 

«»5«»5   CSPO 15JAN77 .25« .007 .6*>T J.OOi 

3637   £SF0 JUL77 .030 .133 9. 0 3C o.cao 

3360   ESPO 16AUG77 .069 .001 .010 0.300 

29SP   MSO 22Fc3*7 .100 c.ooo 0.000 3.000 

2522   MSO NOV75 .092 0.00b .2*»1 .37«. 

63«»5   M*MT3 0CT75 .075 0.000 .061 .029 

2522   MSO JAM77 • 026 .276 0.030 3.000 

6291   M*MTD MAR77 .15«. c.ooc O.OOC 

.150 

.3U6 

3679   MSO APR76 .1*5 3.003 

3121   MSO MAY77 .350 o.ooc .0 50 3.000 

5717   dHC FE 977 .027 C.33S .100 n.ooo 

5717   3ML F£977 .l«-7 c.coc 0.0 3C T.GO0 

5507    9ML OGT77 .155 0.000 .005 3.009 

5703   iWL 7FE377 .217 C.OOO .Owl r .roo 

5 627   9ML MAR77 .165 c.coc 0.000 1. 00.» 

5627   BWL MAR77 .«.15 o.ooc 

0.000 

.177 

.0 39 

o.eoc 

6179   3ML MAR77 .215 3.000 

58W9   9WL JAN77 .045 o.occ .012 0.003 



TOTAL .«♦7ÜE-01 TECH AREA IS HPTS 

ESPO 

►•TOTALS   MILLIONS  OF   00LLARS**»*#»»»*#**»*****»*****#***##********#********** 

IN HOUSE   ■                           6.0S1 

COCO  *                           3.ItS 

CONTRACTS   *                           6*533 

OTHER AGENCY   *                           1.359 

TOTAL   »                       19.518 

/ 
DIVISION 

MSO ASO NUC*FUZE 3HL M*HTO 

fetll .713 a.jJS .4,65 -1^37*- .25*^     IM HOUSE-- 

Oc 
C 

1.^79 
.155 
.<*3 
.100 

2. £69 .276 0.600 0.000                          G.000                          0.000        CONTRACTS 

i. f 17 «569 A .   II A« .7-5                     .is»                      . 108      cnr.o 

.«•5 .J7<» B»f|| 0.000                          O.0OG                             .530        OGA 

1J  52H 1   922 0.000 •90S                           1.710                           1.062TOIAL 

TFr.H  »or«s 

IM   «niiCP rnuTSjr.T«; c.ni.n fir.A                               TOTAL 

2.736 
2. 2^1 

.896 
• 27 6 

2.863 
1.08? 

.325                          6.570        LAP 

.571,                           <t.%7*        HPTS 
. 756 .1*3 

.nn? 
.jQi 
.rtll 

.097                           .997        POLLUTION 

.?«?                          1.63ft        SAFFTY 
1.509 
O.fliiO 

.319 
0.00.0- 

.737 

.7fcS 

.273 
-JU-0JUL- 

.016 

.065 
O.fluO 

3.7m        PROP*tXP 
.Ju3        FUZE  

1.10«        ENERGY 



oc 

PN PROJECT   TITLE 

 LCMSL MMT    

FrTb IN AlLLlONS OF DOLLARS 

ENGINEER ExT    OIV START IN   H        50CO  CONT   OCA 

-A»«4e—AuTCMATt.OHSSOt.TONATWPftOOtOTIONLQUlPHCNT 

TOT A-.  1.^4- TECH   ARIA    IS  LAP 
L0«»1      AUTOEQUIPFORMORTARCCNPS 

TOTAL   = .760 TECH   A9EA   IS   LAP 
-***« -R^OiJ&{rB^T^Ot*^INbFOR«   HOT 3*336-YXNfr&g ♦ 3*1   *SO 

—TOTAL   . r**6E-Oi   T€-GH-A*£A- 15-HPTS 
U153      OtVFAKAHETt^SFORINERTIAWELOWTATINGdA^OS 

TOTAL 
i. +. £.  * /*• n^iT n r ^lw»        wvnTKt 

-^T&TAL   ■ 

.350 TECH   AREA    IS   MPTS 

EoH   A~A—IS-tAP— 
«»2U      P0LLUTI0NLNuRF0R19»3-65REQUlREHcNTS 

PMONTELfcONt 

OANOERSON 

CK08IALKA 

MSHARPE 

P5<ERCN0CK 

IFORSTEN 

MOV72 ^40 71» _     »002 

t»562   ESPO 21SEPT71        .152        .056        .552     0.000 

28C9   MSO HAY76 .127      0.000        .223     0.000 

J»252 -ESPO 34*A¥78 

2138   ESF0 150EC77 .66«»        .«»«3        .033     3.000 

TOTAL   = 1.18 TECH   AREA    15   POLLUTION 
Mil* -AUTOBAGLOGOHGEASSV»PAG*f 

TOT>L-  r+%*r- 
«♦237     CCNTTNTPROCENGINEERING 

-TECH   AREA   IS   LAP 

JSMARZ —  2744-E4P-0--       21AUG71 ,4y4   -4.004     0.000      0.444 

4122   ESPO SEPT72        .121     0.000        .009     8.000 RMOLFF 

TOTAL   = 

TOTAc 

,13C              TECH   AREA    IS   PROP+EXP 

rt»4 TEGH  AREA-IS  PROP»£XP 

cnoi i JIAU  J717   £SRO StPT7 3 U4 .121—4. 444 - 4.440 

«»252      lNPROVEPRCSPROCFORNFGüFR0X*HMX SOOLLHAN 3717   ESPO SEPT73        .«»91        .057     0.009      0.000 

TOTAL   » 
AVT«>-IL€ 

TOTAL   ■ 

. 5«»6 TECH  AREA   IS   PR0P*tXP 
r\f*A  A.QCnr^guLi  nraan 

r*** TECH  AREA   IS  LAP 

MOERSOM 3142   ESPO 19MOW 244 O-OO* »OH 0,O4O 

•»267     Ir-PPOVEOPKOCFOR&RANULARCOMPa LSOTSKY 2160   ESPO OCT7«. .I«»7        .009        .288      0.000 

TOTAL 

TOTAL 

• 3L«. TECH   AREA   IS   PROP*EXP 

-4^44 TECH  Aft-A   IS  ENEKG* 

 3«»* ESPO- 22S4PT-7-S »449 »441 »4»—4*444- 

«♦285     TNTtQUlVTESTFORSAFETYtN&RFORAMHOPLANTS JRHARSICOVETE 3906   ESPO 17SEPT75        .235        .0«»«»     0.000 .121 

TOTAL 

-TOTAL -«-■ 

.«»CG TECH  AREA   IS  SAFETY 
LQSI¥SSA#444frA44414»»»4E*»SIT 1*1? YCR**£-RIA- ,WtAR4JC4Vfc«- 3904 ^SPO 274AN7-Z »444 »44* »401» .244 

t §2fe T£CH   AREA   IS SAF^T% 
«•289     HA ZAROCLASSIFICATIONOFPROF/EX PLOSIVES JRMARSICOVETE 3906   ESPO 11SEP75 .093        .005        .111 .005 

TOTAL   * 

TOTAt. 

.21«. TELH  AFEA   IS  SAFETY 

rt9* *E-GM--AR£A -fö PROP.fcXP 

FC474 -       .424      -*174—4*440 0*040 

%322   OSGKCRITERIA*SYSTCHARACTEROFELECTCONTLPROOFAC LMOORENUS 306«»  ASO SEPT78        .C98        .080        .007      0.008 

TOTAL   *                    .165             TECH   AREA   IS  MPTS 
-«♦324 - -4VLXPROPS44IPP1NGC0WR  NStPPiLL -W48-MSO 164UL74 *444—4.044        *4i»4     3. 

-*4« r€4*r -T£M»  ASgA— 14 4T-HtR 
«♦ 3«»1     I MPRO VEONITROCELL ULOSEPURIFICATIONPROC BOSTRAUSS 301*  ESPO APR77 .090        .575     0.030     0.000 



00 
to 

TOTAL   = 

TOTAL   a- 

.665 TEc-H   AREA    IS   PROP»EX° 
.UL CS LP^OCCQNT L  JML£ACH   x*ooo iuaoiL   o.ooo 

^45«€-*l—TE-GH -LttirX-lS LAP 
«♦«.31      AUTOEÜUIPFOKMORTARIGNUTGS VJGRASSO i»5*»5   ESPO 15JAN77 .061        .01*8        .5<.9      0.000 

TOTAL   = .656 TEv,H   AR£A   IS  LAP 

-^TOTAL   * .*«►- -TECH  AREA   IS--HPTS- 
«.•♦«♦7      HITROGUANIOINEPROCCONTLANA.YTICALSYSTb 

MFIEtO 

CMLENIS 

       -M.22 -NSO- 

3637   ESPO 

 JAM78 

16JAH73 

• 326     C.COO     -^.330- 

. 3U6 

c.eo 

.020 

TOTAL   =                     .390             TECH   AREA   IS  PROP»£XP 
-«»*V9-    PROC-I MP-ROV€^fel*TF-ORCOMPC^  

-917 Tfc4*-A*€A—IS-PROP+E XP -TOTAL  
W«.b2     MOOERMZEOFADFORMULTHAStPROP 

TOTAL   = .592 TECH   AREA    15   PROP*£XP 
U'tkb £ tfALOFTNTGYCLOTOLOCTOuH/AfiRAOCOHHELTPOURFAC 

^200 T^WM-AÄtA- K-^AP  —U>lUi^=  
«♦«♦69     AUTCINSERTION0FGR£NA0-LAYFRS 

TOTAL   = .502 TEOH   AREA   IS  LAP 
■h^U   --OtVOFLQUlPFO«A4JTO/HEC«FA.ÄOFC£NTX^«EPROPBAGS 

jOIAL-s .215 TECH  APIA   IS LAP - - 
«♦«.96     DE\/M£THOOFORCONSOL»AUTOASSYOFSHALLHINIS 

TOTAL   = .325 TECH   AFEA   IS  LAP 
J.5L8     PkC£Ii»Pk04/EMEJtfÖFJ?Ä£^*ÜXCOMFS   - 

—JOTAL-s  
6 63H      HFGPROCF/CU*Lt.OYS-LGCALARM0^OLFEATPROJ 

►30i- _TE4»H-AgfcA   IS  PROP^XP 

«RICCI- 

LPLEMPIC<I 

C8PIPER 

RHAUSCHILD 

GCHEN 

SLOMBAROO 

SOQLLMAN 

CESALLAOE 

3760 4SPO- 

3637   ESPO 

61«^.   *SPO- 

«»5«»5   -ISPD 

JUL77 

J-N76 

.137 

.C90 

.169 

.216 

5727   tSPO 

5*59   MSD 

3717   ESPO 

2522   MSD 

TOTAL   =                      .«»CD              TECH   AREA    IS   MFTS 
6o61     PiWCJ9ARAJi^Ti:RF-O*PJtO0£X3ÄH0FP.i0JS          006USTA0 .   

_^6*i TECH Aa^A-IS  HPTS _ TOTAL   = 
6683      PROGOFTUNGSTEN3AStH£ArfYALL0YF£Me.TRATORSF0RAPMUNlT        RRHULBERT 

RSTANTON 
TOTAL   = .oil TECH   AREA   IS   HPTS 

MACHFCUAfclMUHlIiaN   

TviAL ► 325- _T£-CH-AREA    IS  MPTS 
6 736     TECHRtACIN£SSACCELTHRüCOMFjTERlNT£G*ATEDMFGtTRACH> 

TOTAL   = . lOCE^OO   TE-H   APIA   IS   MPTS 
7-213 —H-IGXSfLEOXHKOHlUMPLAT 1NGTCCHMQUE 

-XQJAL-Js .127 TcCH   AREA.   IS   HPTS 
7d23      ELIMINATIONOFFACILITATINGHOHINGGPLRATIONS 

SSHART 

(/GRECO 

HGOOOHEIM 

2522 HSO 

6291 M*MTD 

5 752 MfrHTO 

3721 MSD 

5717 dWL 

58«»9 ewL 

OtC77 

3c:77 

220EC77. 

~ NOV75 

JAri78 

MAR77 

JAN78 

OCT76 

Ft377 

JAN78 

.067 

.195 

.059 

.16 0 

.603 

.197 

.07 5 

.069 

-^760 

.502 

.£31 

.011 

.013 

.130 

.261 

o.coc 

C.000 

0.000 

0.000 

.022 

.0 2«» 

0.000 

0.000 

0.000 

.275 

♦ 135 

o.ooo 

o^o ac 

0.C3J 

.195 

0.000 

.027 

.133 

G.000 

ceo? 

.250 

.0 09 

• IOC 

0.00C 

0.003 

0.000 

a.ooo 

0.000 

3.000 

«.000 

3.003 

3.0C0 

0.000 

.260 

^002 

.330 

0.000 

0.000 

:.ooo 

3.000 

TOTAL   = .133 TECH   AREA    IS   HPTS 

•TOTALS   MILLIONS   OF   DOLLARS»' 

IN HOUSE   = 7. 1*9 

GOCO   = H.«»5-. 

CONTRACTS   = 

OTHER   AGENCY   = 

081 

.916 



TOTAL 16.6C0 

ASD 

DIVISION 

NUOFUZE 

G.000 

t.AQl 

• 160 .272 

3.093 

ESPO MSO 

r.l7<b l.*»3 IN   HOUSE 

w.222 .1=2 . .9: CONTRACTS 

2.Ö79 01^ ,i07 c.ooc .10c .250 GOCO 

.3%* .2,2 0.000 0.000 9.000 .33: 060 

12.o2l 2.682 .185 0.000 • 260 .852TOTAL 

OS 

—I* HOUS^- CONTRACT-*- r,0CO- 

2.2^ 
i.617 

• co- 
 .707- 

1.-3' 

.139 

. 161 

.5*0 

.1-2 

 ^066-- 
2.5T^ 
0*430 

.681 

2.1m 
1.162 
..33 

--   mZki 
.321 

O.MOV 
.139 
• «60 

OGA 

TtCH   AREAS 

TOTAL 

.002 ...935 LAP 

.572 3.,53 HPTS 
0.000 1.18- POLLUTION 
.342   -   - 1.««»« SAFETY  - 

O.OOO «..332 PRCP*£<P 
o.O .0 C.Jö: FUZE 
C.000 1.359 tNEPGY 
0.000 • 261 OTHER 



-LCMSL MMT- 

FY79 IN MILLIONS OF OOLLARS 

F* PROJECT   TITLE ENGINEER EXT OIV START IN  H        GOCO  CONT   OGA 

-MWW AUTOMigPETONATQRgROOUCTIOMiaUlPNSNT PHONTELCONS- 6389   £SPQ -Ma\tl2 1.159- ~S6A- .-0-90     a»-QOO 

TOTAL   r 1.6B TECH   AREA   IS  LAP 
LOO 7     EWALOFACETICACIDANHYORIOERECYCLE DFREEMAN 63L9   £SPO FY79 .062        .25L      0.000      0.000 

TOTAL   =                     .316             TECH  AREA   IS  POLLUTION 
***** OESIG»OLVBUtLOPROTOAUTOASSYMACHN2a3FUZE  -J4NAOE !*7S7   NU -EX7-9- ^xx—0.080—1.021    o.ooo- 

-WTA4- 1.13 TECH   AREA   IS   MOTS 
L0L6     OEVAUTOMETHTOPREFQUANANALOFBLENOEOEXPLSP PHONTELEONE 5389   ESPO 1JUN79 .237        .070      0.000      0.000 

TOTAL   ■ .307 TECH   AREA   IS  LAP 
44&1 lHPtfPINSTfcUH£NTATIOH»CONTF/ACIOPLftNT _CJ«ClNlOSM L123   ESPO FT79 .157 o.ooo    o.ono —su oxw 

TOTAL   = ^4*7- TEcN   AREA   IS   PROP*4XP- 
LG62     AUTOHFGSYSF/MORTAR INC«CONTAINERS PB0NNETT 3162   ESPO DEC78 .126        .011        .370     0.000 

TOTAL   =                      .507              TECH   AREA   IS   LAP 
JL46J.—AUTOLAPCPttSF/lOEHMTANttCARTRIOGSS  <£wISUiIC< L162 ESPO 0EC78 .iai .C« .-996  O.OOfl^ 

TOTAL = 1.26 TECH   AP£A   IS   LAP 
UCÄH      OPACITY/HASSEMISSIONSCORRELATIONS JCLANCY 3L0«»   MSO DEC78 .C17        .010 .09L     0.000 

TOTAL   "                     .121             TECH   AREA   IS   POLLUTION 
JL42J* FABOFCONTACTUATIOKSYSHOUSlNiS  HHEBSIER -57U9   HSn -OXCZA- _o. ana—.7-93 O^UDü—it. flan 

TOTAL   - .790 
L137      AUTOLLGOFCTRCOREIGNlTtRS 

TECH   AREA   IS   NPTS 
ODAVIS 2758   ESPO 0EC78 .079        .006        .120     0.000 

Oo TOTAL   = .205 TECH   AREA   IS  LAP 
■U        -<064—CONTROLLEOPXOOLOGSYSTFQR106NNHEAT«TH456Al -PSXERCHOCK L252   ESPO -34JUUC74 .38 7   G.GQO.     *ii32-.-a*aoo- 

TOTik ^**- 
L18 9     HIGHFRAGSTEtLPRODPROC^SS 

TLCH   ARftA   IS   LAP 
WSHARPE 2809    HSO TY79 .056     C.000        ,Z>*2        .100 

TOTAL   »                      .%00              TECH. AREA   IS   NPTS 
L444 iMPVDPgCCFORPRESSLXLfrEXPLCHGS  ULPALLINGSI-ON LL6i._HSD- £Y_79 &.üJlfl._-  .C6B      0.000 

TOTAL   r -347- TECH   AB;A    IS   PROP+EXP 
*»21H     POLLUTIGNLNGRF/1983-85REQUIREHENTS JCANAVAN L28«.   ESPO 150EC77 .716        .533        .020      0.000 

TOTAL   =                    1.27             TECH   AREA   IS  POLLUTION 
L225     «EOHATEKPOLABATEMENTSYST  jCARRAZiA 

TOTAL   = 
«♦258 

^35^ -ILCH   AREA   IS   POLLUTION 

35Li.-ESP.Q FXZ3 .12 0        »230      0. 000      0. 0M 

0.000      C.0CÜ      0.000      0.000 

TOTAL   » C. TECH   AR-.*    IS   POLLUTION 
J»*W AUTOPa.OTLlXF/CONTCOOL^PBOCO-FHfcLO&PRQjS -CjANOERSON -4162-£SPO U9NOW73      . 32 9 - JUAflfl--fl .030     0.-000 

TOTAL   ~ ^r429 TECH   ABU A    IS   LAP        
L281     CONSEKVATIOHOFENERGYATARHYAHMOPLANTS JSMOTINSKY 3998   ESPO 22SEPT75        .562        .713        .010      3.0CO 

TOTAL   =                     1.29             TECH   AREA   IS  ENERGY 
iO%i TNTEQUlWTESTF/SAFETyENiRG  -PPRICE 3422   £SPO L7SEPT75 . L20      0.000      0.000      O.OOO 

IO?M *+&- -4«H   ARiA-IS-SA^tT-Y- 
4»28 8     EXPLOSAFESEPARATICN*St.NSITI»/ITYCRITtRIA RRINONER 3906   ESPO 27JAN77 .581        .037 .055      3.000 



TOTAL   = .6*3 TECH   AREA   IS   SAFETY 
-«►At —8L*6T EFFECTS!NHaMlTIOAPLAMTEVlRONMEMT   - 

-WTAi.—»- »*»- 
«»309     T ANKAM« 0120 «IM i PROCESS DC. 

TCGH   AREA    IS   SAFCTY- 

-P*RI«€- 

LLEMPICKI 

4422-feSPQ 17 0CT74 

363   ESPO FY79 

■ 4M- -0^444 — -*440     4. MO 

0.000      9.000 .38* .kbk 

TOTAL   =                      ,lht              TECM   APIA    IS   PROP»LXP 
-fanä«     OMSORLGRYSTALLlZATIOMOr.iHMYROX  LSI4ERMAN 2-16C   ESPO- FE875 r*4* 0,040     a. 000 

TOTAL- Hr*3- TEGH   APEA   IS   PR0P»L*P- 
«♦312      INJtCTlONMOLOINGF/PCNtXPLOLJG aPIPER •»252   ESPO 0EC76 .166     0.00?        .095     0.000 

TOTAL   «                     .261             TECH   AREA   IS  LAP 
-*4*5 T ITANlUMGVROFORGOPP£R*>fl  

Tv?*v  rMl 
*3«.l      I«PNlTROCPU*IFPROC 

TCCM  A":A   IS  MPrs- 

-BPERL-MUTTER 

RBOWMAN 

V7*~    HiO FT79 -•444-   4.000 

&226   ESPO FY77 .136        .606 

TOTAL   =                      ,7hZ              TECH   ARE*    IS   PR0P»EXP 
-*-*« IHPRO^rORPOTTIN&CL£CTuOWICAGSVFQRG4TOR  SPOLANSKI *46*-N&© 

Te*A*. 
**♦<♦•»      900YFORM«»2/H»»6GRENA0E 

.630E-81   TECH   AREA    IS   HPrS- 
WFIELD •»«♦22   MSO 

1FE879 

0EC78 

.GO« 

.330     0*000 

0.000      0.000 

.062        .231        .0 25        .225 

TOTAL   =                     .563             TECH  AFEA    IS   MPTS 
-*4W OPTOFMlTROQPART.C-iSUE  -C*t*lS- &S7,?   SM*Q FT79 **Z$ ^ZZf.—ft* 040—4- 000 

oa 

TGTAt  r**0- 
•»«♦60      C ONTMIX ER-1LLUMINA TCOMPANAL *CONTSYS 

TECH  AREA    IS   PR0P»S-XP- 
RMOLFE »»122   ESPO FY79 .066        .150      0.000      0.000 

TOTAL   «                      .236              TECH   AREA   IS   PROP.&XP 
-**42 HOOPAOP/HULTieASEPROPELLAMT  L«»LEMPIC«~ J437   feSÄO- -JUU-7- .-4*4- .446—0*440     4*444 

TOTAL   ■ ,«4 TECH  ABEA    IS  PR0P»bXP 
«♦«♦66      EVALTNTCYCLüTOLOCTOLINMfcLT-POURFAC C3PIPER 61*W   ESPO JAN76 .335     O.00C        .126     0.000 

TOTAL   =                     .*61             TECH  AREA   IS  PR0P*EXP 
-«XrM—A-üTOlNSER-T^ONOfGRcNAOfcLAYERS  RMAUS^HtLO *§<♦*  ESPO JAW70 ^8*5 0*448 *445~ ~0*444 

TOTAL i ■♦00- 
«»*7i.      0EHUMIOS8PR0P 

-TEGM   AREA   IS  LAP 
EBOZZA 32*1   ESPO FY79 .075        .100      0.000     0.00S 

TOTAL   *                     .175             TtLH   AREA   IS  ENERGY 
-Mr*« 0£TMETHF/GONSOL»AUTOABSYOFSMA-U.HINES  StOMSARÜO ****   M60- -0EC77- r464—1.4» .44* 8*444 

T^TAt "trl*- TEGH   AREA   IS  LAP 
•»508      PROCIMPVMTOFPRESSABLEROXCOMP SOOLLMAN 216C   ESPO 220EC77 .060        .209     0.030     0.000 

TOTAL   =                    .357             TECH   AREA   IS  PR0P*_XP 
4443 AGOUSTIGINSPEOTS¥-S4  0SE9ASWA* ^3447   MSO -FW4- .4**—0*044       *444   -0.404- 

TOTAL   ' .9S6E-01   TEGM  APEA   IS  MPTS 
6631.     MFGPRGCF/OU-L&CALARHOROEFEATINGPROP CSALLAOE 2522   MSO N0V75 .2*2     0.000        .300     3.109 

TOTAL .?«»2 

—±74- 

TECH   AREA   IS  MPTS 
LINES  »ONEILL- 4141^ MSO OEC7A r4*4—0.000     8.000—4.440 

TOTAL   ■  
6663     P0NOFTUNGSTENBASEHEAVYALL0YPENETRATORF/APHUNITIONS     RHULBERT 

-TEvM AREA   IS^ MPTS 
6 291   MSO HAR77 ,U6     G.O00     0.000     0.000 

TOTAL   = .1*6 TECH  AREA   IS  MPTS 
67 16—&ETQFG0MPUTERAI0E0MO00PFQRMOPMSF/CUR/FUTMPTSOE4IGM - *L€€- -»479-MSO- -A*R74- ,444—4^444 *-240 0*440 

TOTAu -.464 TEGM  AREA   IS  MPTS 
6736     TECMREAOINESSACCELTHRUCOHPJTERINTGROMFGCTRACIM) SSHART 3721   MSO 0CT76 .081     0.000        .175     0.000 



TOTAL   = .256 TECH  AREA   IS  MPTS 
4>JZ4—USEOFU.T*/.HIGHSWF ACESPOSF/HT URfeHOWALARTVSHELL -RPOHL 624t- MSO -F-YJ9- 432 0-.OHO -049 - fl^üflfl- 

TOTAt   * 48i- _Tt4H .AREA-IS -HP IS 
7213      HIGhSPEEDCHROHIUHPLATINGTECHNIQUE VGRECO 5717    eML FE877 .153     0.000        .051     0.000 

TOTAL   « .204 TECH   AREA   IS  HPTS 
-7-246 SIMgLiriCfcTIQNOF8RE£C8RIWMFS^HAN04lN4- JROOO -5-737.-BML- 9HAR7 9 ».05.8—0*0.08 ►4183 O.OOfl 

TOTAL .610E-01   TECH   AEEA-IS  HPT^- 
7 313      170PTIHIZATIONOFSTEPTHEAOTOOLING PCASEY 5737   BML 9HÄR79 .061     e.000        .016     0.000 

TOTAL   = .770E-Q1   TECH   AREA    IS  HPTS 
2402 N00IFIFE0RI88ONRIFLING6t.NERATINGHACHlME _P£AS£Y 5 737  -8HL- 9MAA79 .oqi o-juuj • OAO- fl.ono- 

IOT-L 439- TECH   AREA   IS  MPTS- 
7724     GROUPTECHNOLOGVOFHEAPONS HGOOOHEIM 5849   BML 9HAR79 .005     C.000      0.000      0.000 

TOTAL   « .85ÜE-01   TECH  AREA   IS   HPTS 
7726     APPLRGTARYFORGEIMTGCPROOTECHBYCOLOFORLEMA RH FOÄGß-F UZZI 5827-ÄML- MAR77- .369     0.000 426-     0.003 

TOTAL   ~ -4«- TECH   AREA   «   HPTS 
7727      RECYCLING0FSCRAPGUNTU8ESBYR0TARYF0RGING CCALOEROHE 5443   BML MAR77 .221     0.000        .033     0.000 

TOTAL   =                    .254             TECH   AREA   IS  HPTS 
2240 HAMUF*CTUREQFSPtITRlNGBP.EEECNSEALS  -^»ROOO 

TOTAL   a 444 TECH   AREA   IS   HPTS 
0025     ELECPKOFlLEKEAOOUTGAGEFORPOHOERCATAHBkRCONTROL PCASEY 

-5737   BMU- 

5737   BHL 

9HAR77 

9HAR79 

-022— 

• 069     0.000        .037     0.000 

TOTAL   »                    .106             TECH   AFEA   IS   HPTS 
4402—CP£EPFEfcOCRi.lSHFO&HG&lNÜlNG  -PCASEY _523_AHL_ 9HAR79 ^066 _O.*00JJ *JX6_lUfl00 

30 
er 

-TOT-AC^^ 42C6-01--TELH   AREA    IS   MPT-S- 

•*tf»y+tt + tM*f »TttttyTtfttttyttttttt?T»»»tM»f TQTlLS   MTU IONS  OF   QOLlftK»t»»'»'»«*»*>»>M"»»MMMM*«MM4>*M*' **« 

IN  HOUSE   ~ ^.958- 

GOSO -6„67C 

CONTRACTS » S.JdJ 

-OTHER -AGENCY, s -.325 

TOTAL-*- -22*336 

-DIVISION. 

CSU -HS£U ASL JUiCfFUZE BWL- -MfMTO. 

7.142 1.545 O.üOO 0.000 1.271 Ü.0U0        IN   HOUSE 

4.56« 2*0ä6 tunaa  .000 - _0.O08        CONTRACTS 

2.319 2.714 0.003 C.000 .350 G.G00        GOCO 

--L.-C04- .325 --Ü-.OM c.oao 0.Ü8O -0* 008 OGA 
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FY60 IN HILLIONS OF DOLLARS 

PS PROJECT   TITLE ENGINEER EXT OIY START IN  H        &0C0  CONT   OGA 

vm—AUTONf.TfcOMSgOfcTONATCaPROPUSTlONOQUlP- P MONT £LE ONE fUt-9- ESPO F-Y-7-A- *21* »*2i fU-OIW-    O.JHW- 

-TOTAL    r -^2W- -TECH  AB£A ~tS-L.-AP- 
«♦0 33     CAUSTICRECOtfERYFRSOOlUHNlTRATESLUOGE HRICCI 216C    ESPO FY80 .153     0.000     0.000      0.000 

TOTAL   =                     .153             TECH  AREA   IS  PR0P*tXP 
i4*47 P-ftOCIttP^OVE^ORPLA ST IC 80M0EPEXPLS  -SOOLLNAN -3747-   ESPO F-Y8 J*C00 

TOTAL  - -~«6- 
«»061      NITROGU^NIOINEPROCOPT 

TECH   ARäA   IS   PRQP*£XP- 
ALITTY »»96   ESPO FY80 .063        .197      0.000      0.000 

TOTAL   =                     .260             TECH  ARIA   IS  PROP*LXP 

A-&42    *UTCHF^W^V*0R4^lNC«e^KT(^WTAI O**^  

ARIA    IS -PAOP-**XP 
»08»     OPACITY/HASSEHISSIONCORRELATION 

 PgONNETT 

A FRIEDMAN 

-MUikSSfi 

«♦«♦97   HSO 

»7-» 

FY79 

♦ 875 

.111     0.000     0.000 

o.ooo 

TTooo 

00 
00 

TOTAL   = .111 T£LH   AREA    IS   PROP+EXP 
v;17     AUTOMAT L^iU)ADW4GOFSENU^OR*ICNiTt*S ZHZZZ »162-ESPfl 67 0     C«80£      O.0-ÜO- 

-TOTAL -^ .670 TCCH   ABiA-  IS-«PROP»äXP- 
»18 9     HIGHFKA GST EELPRODUCTION PROCESS WStMftf* 37»2   HSO FY79 .»CO        .60»      0.000 

0.000 

.200 

TOTAL 1.25             TECH  APIA   IS  Pfr.0P*cXP 
«FORLAR^ECALHUNITIONS  

—TOTAL   - »MIKII   TfCH  AKtA  -I-S-PRO^MtX 
»21Ü     JETCUTTlNGOFENEP.GETICMATEPItLS 

P60NNETT 

9 STRAUSS 

*.SPO^ 

301»   ESPO 

-FY-AS- -J>Z9- -£.000     4UOM 

FY80 .112        .338     0.000 

o.ooo 

0.000 

TOTAL   *                     .«»50             liCH   AREA   IS  PROP*£XP 
M3A* --R-WwATERPOLLUTIONAdAJfc<feMTSYST-EN  JCARRA22A 

_TO-TAL—s      -    .155 TZ^i  AREA   I-S  POLUWXON- 
»226     ONLlNENONlTORiFORWATtRPOuLUTANTS RMESTERDAHL 37»9   ESPO 

FY7 

FY80 

.a7L    o.oaa    o.ooo 

TÖ50        .050      0.000      1.000 

. ICJ              TECH   AREA    IS   POLLUTION 
FP-CLLUlIQNA~aALfcOJ<AIEJLS  

—TOTAL—s_ -.250 TtXH JLttjA- IS-P PL LUTI ON 
»2 36     AUTOL*CEJ£C<ETSFORC£NTERCCR£CHARG£S 

TOTAL   = .612 TEUH   A?IA   IS   LAP 
«.266 _Ji£ÄlNiP«XTATESTE0UlPF/NAuP0NE.ÄSuJ>P4Jt_ 

IOTAL   - .305 TEuH-AREA    IS   FUZE 
»281      CONSEKVATIONOFENERGYATARMYAHMOPLANTS 

OFREENAN 

ELISCHICK 

MHOLLEY 

JSHOTINSKY 

0256  ESPO 

»♦162   ESPO 

6376   tflL- 

3998   ESPO 

FTÄJi- 

FY8C 

FY3- 

FY75 

..066        .162      0»00Q 

.130 .023 .»59 

.305     r.occ     O.QJC 

.315        .919      0.000 

TOTAL   *                     1.23             TECH  ARIA   IS   ENERGY 
J*265—TNTtOUlVTESTFORSAFETY^NGIKEERlNG  

TOTAL   - .008 T.^H  AREA   IS   SAFtlY 
»28 6     EXPLO^IVESAFtSEPASEKSITIWlTYCRITERIA 

TOTAL   =                     .767             TECH   AREA   IS  SAFETY 
»291      8LAiJiFF£CT5lNMUNPLANT£NVlRO*  

TOTAL   a .100 ULH   ARiA   IS  SAFETY 
<»5C 8     PROCtSSIHPROVtOFPRESSABLERDXCOHPS 

PPRICE 

RRINONER 

PPRICE 

SOOLLMAN 

3C22  £SP0 

3828   ESPO 

FY7&- »»£8  _0.00tt     0.000 

FY76 .767     t.000      0.093 

3C22   ESFO      -       FY76 .ICO      C.Ü3Q      0.90C 

3717   ESPO FY78 .17 2        .33»      0.000 

0.000 

0.009 

£.003 

0.000 

a.ooo 

0.000 

0.000 

0.000 



DO 
to 

TOTAL   = .506 KcH   A»EA    IS   P«0P*tXP 
J.312      I NJLGT^OLJlHGFQRPROOUOTIOKtXPLOSlVELOG 

TOTAL   « .275 TECH   AREA   IS   LiP 
•»322     ÜtiIGH/CH*ROFELECTCONTSY:>FO*P*OOFAC 

TOTAL    ■ T£CH   ARE«    IS   HPTS 
wjvi     -iMPROtfEHlTROGELuULOSEPURIFICATIOWPROC 

TOTAfc-«- ,a63 TECH   AREA    IS   PROP+fcXP 
C9 3     OEVMcTHFO''.CONSOL*AUTOMSSYOFSHALLHlNt:S 

TOTAL   = .392 T£oH   A*£4   IS   LAP 
-6-736      TEGH«EDAGC£LTHROUGHCOMPUT£*lNT€GRkT£OMF& 

TOTAt   » . 34C- TECH   A PEA    IS   HPTS 
673«     ULTRAHIGHSPEtüHETALREHOtfERARTILLEfcYSHELL 

TOTAL   =                     .257             TECH   ARIA   IS   HPTS 
5 3*9     *HMUNlTIONFORTHfcl2frHMrAfKHAINARMAHEMT-  

TOTAL-*- 3.73 TEoHAO£*   IS  OTHER 
W«»62      HOOIFIELFiOF/HULTiaASiPROFILLANT 

TOTAL   =                      .t>50              T£V,H   AR£A    IS   PROP*~XP 
V*4S     AUTOlNScRTIoNGF&REMAOtCAYEnS  

WAfc-~— .356 Te^   AP£A   IS   LAP 
C31C      OKSOR^CfYST»LwIZATiONOFHHX/ROX 

4.MANASSAY 

MOOREHUS 

H9LAIS 

SLOHBARDO 

SHART 

RPOHL 

JHOLA 

LLIMPICKI 

-RHAUSCHILO 

LSILBERHAN 

61M.   ESFO- 

3C8«.   ASO 

FY79 

FY7Ö 

^153 

.257 

3637   cGPO 

5356   HSO 

F-Y7-7- 

FY7& 

.17 0 

.110 

3721   MS& 

3121   HSO 

FY75 

FY79 

.155 

.117 

332*   ESPO 

3637   ESPO 

F¥79 

FY77 

-V6*5- 

2160   ESPO FY75 

^r3W 

.3«.l 

.225 

.27« 

.126 

.237 

,M3 

.100 

o.ooc 

o.coo 

.983 

.509 

.125 

G.000 

TOTAL   = .276 TEoH  AREA   IS   PROP*EXP 
7-739      HF6GFSLITklHG8R6E^HS£ALS 

TOTAL   = .*53 TEoH   AS£A   iS   MPTS 
7 923     CONSOFCUTHATLSFORGUNTUBES 

-P-CASET 

PTHORNTON 

5614   4MG 

5517   BML 

-F-Y79 

FYflJ 

.«♦S-J     CQ0C 

.236     0.000 

TOTAL    =                    .236             TECH   AR£A   IS   HPTS 
7525      BGRtEYAGUATORGORlNG  

TOTAu    =■ ,ii. TE-GM   ARiA   IS   HPTS 
7926     HOTISCSTATI^PFESSCFLGOROCOHP 

TOTAL   =                      .216              TECH   A«>EA   IS   MPTS 
7-427     &£~H0f«AKHAG*S4JRFAC€S  

TOTAL» .560E-91   T£G* A«=A   IS   MPTS 
7926     ROBTIZEOdtNCHOPERS 

P-  CASEY 

VHOHTUORI 

^641 -8ML- FY84 

522«»   9ML FY60 

.111 O.000 

.216 0.000 

.046 COO 3 

.113 C.000 

TOTAL   =                      .113              TECH   AREA    IS   MPTS 
6*2-.      HlwHSPElGV.aRA*I*fc5£i.TGtO*€  

^124,         TEGM  AO£A   IS-«J*«- 
6026     APPLSYNTHQUENCHANTST0&ÜNTU8E 

P   CASEY - 

PTHORTON 

»611   9ML 

5517   9ML FY60 

.321.      O.OOC 

.1<*3      C.000 

TOTAL    ■                      .163              TECH   A*£A   IS   MPTS 
65<*7     PASSTMRUSTEAUYRESTFORTUBETOR*  

 r^V9 -TEGH  AREA   IS  MPTS- 
6057     OUALRIFilNGUROACHREHOtfALSYSr 

P   CASEY 

P   CASEY 

5441   4ML- 

5611   BNL 

-W76- 

FV5& 

.269     C000 

.215     Q.000 

TOTAL    =                     .215             TECH   AREA   IS   MPTS 
«55-5     SALVAGEGAfmOHCOHPS5YELE^T500EP4S  

• 152 TECH   AREA   *S--HPTS- 
606L      iMPHFCPROCRcLTOFlNALIKSPOFCMTUdES 

TPOGHILY       

G   GALLO 

5717 

5<.53   BML 

«65 

FY60 

.152     C.C30 

.266     O.OOC 

6.000 

.006 

.152 

.160 

. 150 

2.396 

O.OOC 

0.000 

0.000 

O.OJÖ 

0.0 00 

o.coo 

0. 000 

6.500 

9.0)0 

0.03C 

0.000 

0.000 

0.00J 

0.0 00 

0.000 

0.000 

cooo 

3.003 

3.060 

.325 

C.003 

0.000 

1.000 

0.000 

0.003 

3.400 

J.OQO 

0.000 

0.000 

3.000 

0.000 

3.000 

3.000 

0.060 

9.003 

0.000 

o.coo 



TOTAL   * ' •       -    IS   M»T:> 
: MhMJMKS 

TOTAL   - .6=. £•< i -    IS   MPTw 
Bi.o     LGCALFO tOi «CAMBER 3 

TOTAL   « i$l;e< -   kP*l    IS   MPTS 
8lt>7     CGteiPFCtucRUSHFOKi-.tiKI,. 

TOTAL   * . 5«,o "     ,•<   A^A   IS   NPTS 
-   ^A'iÜLlNG 

TOTAL   s .113 IN   tfii«    IS   MPT3 
6J-1      HALLOHCTLLUTOFFHACH 

TOTAL   s ,o%u£-vl   T   WH   ASü    15   MPTJ 
6J«»2     KtYrtAVULLl-lGnACM 

TOTAL . i   IS   H^TS 

P   CASEY 

P  CAS€Y 

MGOOOHEIM 

P   C4SEY 

P   CASY 

5 fell *wi FYÄO 

IMS •*HL 

9611 mi FY7'i 

5507 ■HL FY40 

5611 :-. FY8J 

5611 3MI FY6«4 

•TOTALS   KILLIONS   OF DOLLARS*••*#•••••- 

IN HOUSE   - 9.92e 

GOCO   ■ 5.«.57 

CONTRACTS   » -.26: 

OTHE?   AGLNCv = .225 

TOTAL   = 19.87C 

.0£9 

.059 1*901 0.003 0*991 

• 3<.8 1*690 O.Gdi C.003 

.113 O.C": 0.0 i3 '.CCr. 

.069 v.CCC 0.00C 3.0GJ 

.2L2 C.OOD 0.CÜG C.COD 

8 

DIVISION 

tSPO MSO ASO NUC»FUZ£ aw. ff«MT9 

s.%2. .897 .257 .3«.; 3.5CE B.939 IN   HOUSE 

•..■•7c .'- .'3? L.000 • 0.000 CONTRACTS 

3.7 3* .v2 2 .006 0.000 0.000 0. 000 6000 

..:. .225 . ü.CCC }.3IU 0*001 OGA 

!•>. 13. 2.3a6 • ,3«.5 3.50s 0.00OTOTAL 

IM   HOUS. CONTRACTS 

2.62- 1.J36 
3.15c .237 

,'cZZ .2e3 
-..i7*>    
1.3«. 9 1.397 
.3-5 0.GÜC- 
.315 • ili 
.3*7 .99J 

UOCO 

l.Vlo 

0.000 

..... 
0.380 
2.396 

TI;H ARE.S 

TOTA. 

.2JC 5.57Ö LAP 

.:25 3.862 «PTS 
0.0 10 ,50i POLLUTION 

.»1   r. I. 27 5 S.IFE.TY 

. 3.J-i P*GP*£<P 

s.ooo .3*:> FUZC 
0.000 1.23- tNtRC-Y 

a.o->o 3.72fc OTM«-? 



vO 

PN PROJECT   TITLE 

 LCMSL   HMT-- 

PY81 IN 

ENGINEER 

HILLIONS  OF  DOLLARS 

EXT DIV START 

W74> _«0*00 XlLPis* *£-4V¥AT I V£F JRWQOO 

l »J44 TECH   »RtA    IS OTH*R 
LQGC      AUT0MATE0M55 0ET0NAT0RPR00t:TI0MEQUIP 

-HSTROUKOFR 

PNONTELEONE 

2770   «SO F~Y*8 

5389   ?.SPO FY7i 

IN H G3C0 CONT 

.3L4 0.000 0.000 

.131        .1.73      0.900 

TOTAL   = .60«. TECH   AREA    IS   LAP 
4027  -COMOIN£OSOL««HTR£C04EHY/OR-ViAi&S-BPROP 

-TOTAL .4*3 
4059     OPTCFUITROQPARTICLESSIZE 

t«A    IS-PROP»tXP 

EBOZZA 

CLEMIS 

3 2L1 ^SPO 

5572   ESFO FY79 

TOTAL   =                    .883             TECH   AREA   IS  PR0P*cXP 
4O6V-AUTÄ0LOAN1NQINEPR0CQPI  

. ?2v-   -   -  I£v*i  At'A   IS  PROP»«: 
4 062     AUTOHFGSYSF/HORTARINCREHENTCONTAINER 
—TOTAL^ --=- 

-ALITTY 

PBONNETT 

TOTAL   = 1.58 TECH   AREA   IS   LAP 
AUTOHATfcOLOAOiauOFCENTtfcCQKilGWjTti.:» EHEfcEZ 

—TOTAL   «— 
4145     CONTRaORYlNGlNAUTOSaPROPHFi 

1.10- ■ TECH   ABEJL IS-LAP_ 
RHANNO 

4L96--ESPJJ  

«.«»96 ESPO 

4162 ESPO 

8522   ESPO 

fra-. 

FY79 

FY79 

FY81 

.149 .264 0.000 

.226 .657 0.006 

• 220 .700 O.OOO 

1.575 O.IID 0.003 

.916 .18«. 0.000 

.333 .219 0.000 

TOTAL   = .552 
418%— H IGHFiJtGST £ 

TECH   APEA   IS  PROP*EXP 
CTIOWPR 

-TOTAL --&»&#- T£L*4  ARIA—IS-J«PJS 
4 2G0      TNTCRYSTALLIZERF0RLARGECALHJNITION 

MSHARPE 

PB0NNETT 

3742- MSO 

4«»96   tSPO 

TOTAL   = .302 TECH   AREA   IS  PR0P»EXP 
ETCUTT INCOFENERGETICHATERIEL 

TOTAL   * »P2GE-Q1   TELH   AREA.   IS PROP*LJlP-  
4225     RE0MATERPOLLUTI0NA8»T^1ENTSYSTtH 

8-STRAUSS  

JCARRAZZA 

301».   ESPO 

35«.«.   cSPO 

F17S 

FY80 

FY8J 

FY79 

.220        .933     O.C30 

•301     C.OOO     0.800 

.052     C.COQ     8.000 

.160      C.000      0.000 

OGA 

3.000 

3.000 

0.300 

0.000 

0.000 

0.000 

3.000 

3.000 

3.000 

3.000 

3.000 

0.000 

TOTAL   = .16C 
-4*2.2-6—OXUMUUMU 

TOTAL   » ^-379- 

TEL-H   AREA    IS   POLLUTION 
JEJJPX3 

4£OLABiA   IS  POLLUTION 
4231      INHOUCEKEUUSCOFPOLLUTIONABATEOHATERS 

iMESTEROAHL- 

0 FREE HAN 

3749   ESPO 

1.256   ESPO 

TOTAL   «                      .«.64              TECH   AREA   IS   POLLUTION 
-L2fr4.    H££ZHSP±C.tAXJLSJLQUlSF/iiAJ,£QHL RSUPPL V  MHOLLcY 

TOTAL   «  .7**- JELii AREA   iS-FUZE- 
•»281      CONSERVATIOflOFENERGYATARHYAHHOPLANTS JSWOTINSKY 

6378 MEQ _ 

3998 tSPO 

FY8Ü 

FY80 

-_E4fAü  

FY75 

.OE<»        .315     0.080 

.272        .192     0.030 

.759      0.008      0.000 

.537        .634      0.010 

3. 000 

0.003 

3.000 

3. 000 

TOTAL   = '1.17 TECH   AREA   IS  ENERGY 
-t*T*OUl*T£S IFORSAFLl**UG*Hl 

. y,i   _ ._  TECH-APIA   IS SAFETY 
4288     E XPLO-ItfESAFESEPASCNSITlWlTYCRITERIA 

PPRICE 

RRINOER 

FY7o 

3828 ESPO FY76 

.Ul     C.000     O.OOO      0.000 

.720     0.C00      0.000      0.000 

TOTAL   *                    ,72C              TECH  AREA   IS  SAFETY 
429*    £MALOFJ4tXAHl«tL«C-YCL€ONHAAP4-LW£  

-JOJAv * ++Z2 UGH   AREA   IS PROP*_XP- 
4 30«=     AMHUNlTIONFORTHE12CHNTANKHAlNARHAHcNT 

0FREEHAN 

JHOLA 

«»256  ESFO FY81 .643        .029      0.000      0.000 

332u   ESPO FY79 3.071        .917      0.000      0.000 



TOTAL   =                    3.99             TECH   AREA   IS  OTHER 
-6*20—BULKPfcOPSHlPPINGCON TA-IME-R  -OOOYLfc .323      0.000      0.000      0.000 

-WAV-=- r.«*- TEGH   AR£A    IS   OTH£R- 
W3M      IMPROVENITROCELLULOSEPURIFICATIONPROC H8L»IS 3637   ESPO FY77 .519       .2*6     0.000     0.080 

U3 

TOTAL   =                     .765             TECH  AFEA   IS  PROP+EXP 
-«He*9 PROCESS IMPR-OVc HNTSFORGOHPG-*  HRICC1 37«<r  €SPO ooo--o.ooc 

TOTAL -w«97 TCGH   Af£A    IS   PROPiCXP 
i»50 8     PKOCESSIHPROVLOFPRESSAäLEROXCOMPS SD0LLHAN 3717   tSPO FV78 .050        .213     0.000     4.000 

TOTAL   = .263 TECH   AR£A   IS  PR0P*EXP 
-h*%* OEV0FG0HPuTcRAI9E0HC00FFeftH0PNSF/«W/FUTMPT S0«G* t€€  HS« .157     O.088—-8,480 O^OOO 

^T«TAt-*- r*57 TLGH  ARE»   IS  HPT& 
6738     ULTRA HIGHSPEEDHET ALRE KOVtRARTILLERVSHELL RPOHL 3121   HSO FY79 .057     C.000     0.030     7.000 

TOTAL   »                     .570E-01   TECH  AREA   IS  HPTS 
-7-7**—GROUPTCCHNOLOGVOr WEAPONS  

7916     APPLOFLOHCOSTHANORELHATLS 

TOTAL   =                      .166              TECH  A?£A    IS   MPTS 
7-92« - «OREE VAGUATd*«Q*« *G  

^TGTAL  ri+6— 
7927      GENOFbASEHACHSURFACES 

IS  MPT«- — 

TTWWntlTT- 

HG000HEIH 

PCASEY— 

PCASEY 

4«L 

58*9   8WL 

5611-dHL 

5611    9ML 

FV79 

FY79 

FY80 

.22V    0.00»     0,004     0.000 

.166     C.000      0.000      0.000 

.2^8     C.C0C      0.000     0.000 

.137      C.OOG      0.000      3.000 

.137 TECH   AR£A   IS   HPTS 
VMOHTUORI *22i»-8*U. F-Y00-- 

-r*67 TEGH  AftEA— IS-MPTS TOTAL   ■  
79<t8     ESTABCUTTINGFLUIOCNTLSVST 8HL FY81 

.26-7     0.000      0.000      3.000 

.163     C.000      0.000      0.000 

TOTAL   = .163              TECH   AREA    IS   HPTS 
*eeF«RELA«T«HE««S£A4rS  

^OTAL «^OE-61   TCOH   ARIA    IS   HPTS-- 
803<»     HFGSHGPFLOOKFEEOBACKSYS 

9WL FY81 

FY61 

.065     0.000     0.000     0.000 

.296     C.00C      0.000      0.000 

TOTAL   ■ .296 TECH  AREA   IS  HPTS 
-66-3« -««AT^U9«SUPP0RTSLEE*ESH/«E*JINGHATLS 

—T«TAL   «  
61C2    APPLOFOHOERHETALFORGETOHPNS:OHPS 

2-00- —TEGH   ARC*   IS-HPTS 
PTHORNTON 52i»9   8WL 

R*01 ^280     0.000     0.000- 0.000 

FY81 .163     C.UOO      0.000      3.000 

TOTAL   = .163              TECH   AR£A    IS   HPTS 
Y fcC-OGi T * HA G«I *€  HGOOOHEIH -   *«*9-d»U. — *Y*1- 

— ,68«E-01-TEGH  AREA    IS   HPT-S- 
6105     ESTROUGHTH06LANKS P  CASEY 5611  awL FY80 

.066     G.iOO      0.000      0.000 

.307     C.C03     0.000     0.000 

TOTAL   -                      . JG7              TECH   AR£A    IS   HPTS 
«1««—«6«AtP0N0*R«HAMd€RBG*iNG  PCASEY 

^TOTAL -  rl5«- TECH-ARE-A—IS  HPTi 
8107     CREEPFELDCRUSHFORHGRINOINO PCASEY 5611   8ML 

Y»O- 

FY79 

.159     0.000      0.030     0.008 

.073     C.000      0.030      3.000 

TOTAL    =                      .730E-01   TE^H   AREA    IS   HPTS 
6*1« - SQUtEÄfcA-STOFCANNONGOMPS  

-40-TA4--  - AREA- I« MPTS- 
6119     DlHST»-BiLITYOF VIBRATORY ENERGY RF*RRARA 5507    WL FY81 

(.000     0.086      -1.3C0 

.899     0.000     0.030     C.000 



TOTAL   ■ .MiC-Cl   Tt„H   tS:-   IS   HPTS 
-.FPLOFAtUTPl^*CO*T*C. 

TOTAL   - .22i TC-H   fc.c-   : S   HPU 
613»      2NüC*uEnNFGF0RKPNSCCMPS 

R-.r tMMAftl 

TOTt. .75. TECH   A»-;»    IS   HPTS 
A^Jte _I«S*JiHFUcScPS0<*Ü^S«^H«OÄAJ4. IC41-HU,. AT 08S 

TOTAt    = .tt«0£-8i   T£OK   AR£-A    IS  «BIS 
«151      PORTABLLCN&RAVINGSYS 

TOTAL   » ,a«a-U   T£i.*  AHA   ;s   HPTS 
; K**0 ANC«XST^I**X**l**GROt*CNlUNPL TC 

.24. TtwM   ARiA    JS   HPTS 
6153     IHPV/0OU*,TU3LHTCAPF0RR0TARYF0RG 

VMONTUO*! 

FHEIS£R 

TOTAL   « . 33fc 
♦1 &*>•     OaS.IR.AuUOMC 

^TOTAt „347 
6*.l     HOLLOMCYLCUTOFFNACH 

T£OM   AREA   IS   MPTS 

TOTAt TEC*  AR£A   IS  H»TS 

•TOTALS   HILLIOHS  OF   DOLLARS 

IN  HOUSE   ■ 17.275 

00C0   * b.522 

CONTRACTS   * a.080 

OTHER  »GENCY   « 1.631 

TOTA.    ■ 23.797 

5*72 9*L FY61 

hn FT»! 

- •   " 
ML FY41 

522«. 8ML FYSi 

5717 3UL FY61 

5 6*9 9>«L FY61 

5715 8ML FY61 

5611 9NL                 FYOJ 

.225 t.OBC £.640 3.000 

.750 r.toc o.o;a 

.ceo o.ooc coco :.ooo 

.oe«. c.ooc o.ooa a.ooo 

.261 C.C0C £.030 I «ON 

.336 L.00C 0.010 3.000 

.337 C.OOC 0.030 3.008 

.16«» C.C0C 0.036 3.000 

ESPO 

-4.0.404 

HSO ASO 

DIVISION 

>7uC«-FUZE 4ML 

5.213 

~"c7i7i 

H^HTO 

-4.MO        IN HOUSE 

;..:3i 

0.600        CONTRACTS 

0.0... U.O00        COCO 

u.JJC I .III™'06 A 

5.213 O.OOOTOTAL 

IM  HOUSi. 

2.6«« 

!L96 

2.C89 
.759 
.537 

3.73* 

CONTRACTS 

1.31« 

.507 
v.«.  
2.217 

.63«. 

.*17 

COCO 

0.300 
it. «66 
0.006 

-      eft»  
0.010 

i.tu 

OS A 

TE:H ARIAS 

TOTAt 

o.oco «..152 LAP 

6.6C0 6.568 HPTS 
6.006 i. aa POLLUTION 

6.66« 1.161 SAFETY 
c.occ ».366 PftOPt-EKP 
6.690 .7,9 FUZE 
0.000 1.171 ENERGY 
0.009 *>.655 OTHER 



..... ......... .-_-.._.  LCMSL   HHT  

FY82                    IN  MILLIONS OF  DOLLARS 

PN PROJECT   TITLE ENGINEER                        EXT          DItf START IN  H GOCO CONT   OGA 

60 27    C0N8IH0SQH/ENTRECIVSRY/0RYIN6S-8PRQP £80-1A 3 2«>1   6SOP FY66 -644—0*484 .448—o.oao 

JOTA«.   - r*2-3- TECH   AREA   IS   PRQP*EXP 
«»033     CAUSTICRECOVERYFRSOCIUMNITRATESCUOGE HRICCI 2160   ESPO FYSO .286     0.000 000      0.000 

TOTAL   =                     .286             TECH  AREA   IS  PROP*EXP 
-V444 NITROCUANIOIMEPROCOP4  ALITTY 4MI   ESPO FY80 .444—0*464- -088 8.080 

TOTAL ►444- TECN   ARiA   IS   PROP»EXP- 
«»062     AUTOMFGSYSF/MOTARINCREHENTCONTAINER PBONNETT «»»96   ESPO FY79 1.639     0.000 .000      0.000 

TOTAL   « 1.*»«» TECH   AREA   IS  LAP 
447-1—EXPLOSIVE BUS T^*AiA44SlMHUNITICNS PLANTS RRINONER 6»69   ESPO FY60 *ZZ2—6*060- -488 0.000 

TOTAL   ~ .422- TECH   ARiA  IS  SAFETY 
6078     UPGRAOEMELTPOURSAFETY/RtAOlNESS/PROO PSKERCHOCK 6252   ESPO FY82 .675     0.000 .000      0.000 

TOTAL   *                      .»75              TECH   ARE»   IS   PROP*EXP 
46*6—REPROCESSlNGEXPLOSlW£F4M£S>aRlLLSCRAP  -CANOE RSON -M»» ESPO FX&a .444 0.008 -448 6*000- 

-TOIAi- .»33 TECH   AREA   IS  PR0P+6XP 
613 8     EQUIPF/AUTO PROCOFAOOITI VELINE R RHANO 2756   ESPO FY82 .379     0.000 000      0.000 

TOTAL   =                     .379             TECH   AREA   IS  LAP 
-4A44—C0NTLLRYINGXNAUTOSBFROPNF6  -R.MANNO- -6522   ESPO Fra^ _2Z4—0.000- 448 a-iLOQ- 

TOTAL   - -^274- TECH   ARiA   IS  PR0P+6XP- 
«♦18 9     HIGHFRAGSTEtLPROOUCTIONPRCCESS MSHARPE 37»2   MSO FY79 .»93     0.000 000      0.000 

TOTAL   -                      .«»93              TEÖH   A»EA    IS   MPTS 
-4424 EwERCYCONS INS OLR£CO.£gYOP£RAT IONS  EKRAJKONSJO- 12U1   ESPO FY82 ►424—0*040- 4148 0*000- 

TOTAL   = »424 TECH   APE.fi    IS   P0LLUIIO4- 
6227     OISPOSALOFMASTEMATERTREATMENTSLJOGE OCOLITTI 35«»«»   ESPO FY82 .631     0.000 .000      0.000 

TOTAL s      ,i*31    TECH AREA IS POLLUTION 
1*22 9—A CXANf.EüPINKHA TSRTR.EA THE NT \  8 JACKSON 37h9   £SPO FY8? .379 6*000 JL66 a.008 

TOTAL   = .379 TECH   ARiA    IS  POLLUTION 
«♦231     INHOUSEREUSEOFPOLLUTIONABATEOWATERS OFREE HAN «»256   ESPO FY80 .303     C.000 .000      0.00*) 

TOTAL   =                    .303              TECH  AREA   IS  POLLUTION 
«»237—CONTTNTFROC.LN&INEERINü  _RMOLFF_ 6122   ESPJL FY7^_ ,356    4*000 400      3*000 

TOTAL   = —454 TECH   AREA    IS   PROi>»£XP- 
6251      AUT0MFG0F0ELAYASSYF/H5«»9 LMEINER 553«   ESPD FY82 .993     0.000 000      0.000 

TOTAL   =                    .993             TECH  AREA   IS  LAP 
.1*25-3—RAOC/UNPAC.ICHORTARFP.OPCHA4GES  -QANQERSON kh?h   ESPO £xao .J*14—0*444- 404 8.000 

-TOTAc-s- ,ol. -TZiM. *iR£A-   IS  PROP*£XP- 
«»267      IHPR0VE0PR0CF0RGRANULARQ0MP3 LSOTSKY 2160   ESPO FY75 .757     0.000 .000      0.000 

TOTAL   = .757 
-44WSi-RVAIIONOF E 

TECH  AREA   IS  PROP*EXP 
HIS— 

j£CH   APEA    IS  EM 
«»265     TNTEQUIVTLSTF0RSAFETYENGINEERIN6 PPRICE 

- 3-9-98   ESPO FY75 1*494 4*488 8*448— 4*460 

3822 ESPO FY7b .251     8.080     0.060     0.008 



TOTAL   =                      .251              TECH   AREA   IS   SAFETY 
-4441 8LASTCFFECTS4Nm)NPLANTEHV-I4W*ENT  PPRI4E S~21   84*0 -F-Y-74 .359   cooo    o.coa    a.ooo 

TOTAL r*59- 
«♦295      TfcRTlARYTREATMENT 

TECH   AREA   IS   SAFETY 
BJACKSON «♦»♦88 ESPo FY82 .152     0.000      0.000      3.000 

TOTAL   = .152 TECH   AREA   IS   POLLUTION 
4*94 —E~DAH.^FH£<AHlN£R£G-¥GfcS£(NHAAP9-L3 V244-ESPÖ- *»»,> -.M9--W»«—o.oao    0*004 

^T-öT-AL- . tot TECH   AREA—IS   PP.OPtEKP 
«f309      AMHUNITI0NF0RTHE12GHNTAN<NAJNARMAMENT JHOLA 3 32C   ESPO FY79 3.9,0     0.000      0.000      0.000 

TOTAL 3.95 TECH   AREA    IS   OTHER 
LNSI-NE-R MM  *S-ü F¥7« r^M 0*440—4,440 0,000 

^TOTAL -r4*6- TECH   AREA   IS   LAP 
L318     N IT KATEESTEKSENVIRCNMENT IMPACT MZNONER 6119   ESPO FY82 .218     0.000      0.000     0.000 

TOTAL   =                     .218              TECH   AREA    IS   POLLUTION 
»36S—QCVAUT0PR00CQUIPF/SCALH55  -P^OMTELEOHE 5389   ESPO *Y42- r644 0*440 0.008      0.088 

^F4**L—- rb*2- 
«♦369     INPrfOPRCJCAviTYSURFAC- 

TEOH   AREA   IS   L+P- 
OGUSTAO 2522   HSO FY82 .557     0.000      0.O00     0.000 

TOTAL   =                    .557              TECH   AREA    IS   HPTS 
-«►47*—E*PLSAFETYSH£ILDS  «CALTACIRPNE 6119   ESPO FY44 ►44X—0*444—8.008     4^040- 

Ln 

TOTAL   • r*97- 
«♦385     CENTERCOREIGNITER 

TECH   A BE A   IS   SAFETY- 
ELISCHICK «♦162   ESPO FY82 .5«>2     0.000      9.000     0.003 

TOTAL   * .5*2 TECH  AREA   IS  LAP 
-R*A#NO- 6522   ESPO FV82 .1*4—0*44, 0*440- 4,000- 

TOTAL rl^6- 
«♦«•0*»      IMPVOREC0FACETICACI0INROXHFG 

TECH   AREA   IS  PROP»EXP 
IMEISHAN 3859 ESPO FY82 .250     0.000      0.000      0.000 

TOTAL   « .250 
4*46 INPHOYEIWOOFNHX 

TECH   AREA   IS   PROP*£XP 
R4O40STEIM 6W2 -E4P4 -FY-42 .655—0.000     4*040 0*400- 

-TOTAL -*- r655- 
kUZZ     L/APROTOEOUIPCOMBEFFECTSMUN 

TECH  AREA   IS  PROP*fcXP- 
JSHARZ 5727   ESPO FY82 1.162     0.000     0.800     0.000 

TOTAL   » 1.16 TECH   AREA   IS   LAP 
4*29—IHPRSAF/USEOFCOHAs'AlUCQHPSOFHGMTEOglP OAHOERSON 4424- 44P4- FY42 ^JJL9—0*440 0*004 -0*400- 

TOTAL r474- 
«♦«♦«♦5     OETONATERWASTETREATNENT 

TECH   AREA   IS   SAFE-I* 
OCOLITTI 35«.«♦   ESPO FY82 .«♦28     0.000      0.000     0.000 

TOTAL   «                    .*>28             TECH  APIA   IS   POLLUTION 
-4444—A Q«rfAlHfc8lSSI0MABAT6ME-NT-  JCARRJLZ2A 63»9   fcSPO F4f*. 

TOTAL    « r4*4- -TECM  AREA   IS   POLLUTI4N- 
«>,«>9     PKOCIHPROYEHENTFORCOHPC«» HRICCI 3760   ESPO FV78 .531     C.000      0.000     0.000 

TOTAL   *                    .531             TECH   AREA   IS   PROP*£XP 
-4454 REPROCESS*!. J6PEHILEXPL  LHOMAOLS* 1230  E4P0- -««4 r 27-4 —4*004—8,440 —0*044 

TOTAL r470- -TEGH   AREA   IS  PROP+SXP 
«.«♦53     OETPRPAGATIONA^OIOF/ENERGETICNATLS ESPO FY82 .2C1     0.005      0.000     0.000 

TOTAL   *                    .201             TECH   AREA   IS  SAFETY 
-4494—HATER 0£WUGSVSAAPL-t4*»UNPL4*T4  RRINOHCR- 6119-4*44- fra .Jt.44 0*4 

TOTAv , IM TECH   AR£A   IS   POLLUTION 
7730      HFGCFSPLITRINGBREECHSEALS PCASEY 5611   <3ML FY79 .106     0.000      0.000      0.000 



TOTAL   *                    .106             TECH   AREA   IS  HPTS 
7-926-—MOTISOSTAT ICPRCS S CFL.C ORPCOMB  PTHORMTOM S617   BML FY8U ..29X1 lUXUO O-^JUU)—lUtULQ- 

TOTAL  -s- ►294- 
«02«»     HIGHSPEEOABKASIVEBELTGRINO 

-44C* APEA   IS   MPTS 
PCASEr $611   BML FY60 ,1<*0     C.OOD      0.033      0.000 

TOTAL  *                    .140             TECH  AREA   IS   MPTS 
-6254 R-£CYCLEOFSCRAP-I UBiiSBVESR  VCOLAMCELQ SS17   9ML Qua a»ijo3 

TOTAL    - -»2*4- 
6062      RAPIDINT£RMALTMR£3ING 

-TgCH   ARiA   IS  MPTS 
JROOD 5946   8ML FY60 .338     0.000      0.030      0.000 

TOTAL   =                    .338             TECH  AREA   IS  MPTS 
-8442—P OMQt. KHLTAlLUftCr F CRGM PMS C QXPS  P THORTOM l»129   8ML FY81 KJJJ c.ooo    fl.ooa  ü*OOO 

TOTAL   s -»-U4- 
8103     HIGHVELOCITYMACHINING 

-TECH   AREA   IS   MP T-S- 
HGOOOHEIN 5507   8ML FY82 .036     0.000      0.030      0.000 

TOTAL   «                    . 360E-01   TLCH   AREA   IS  MPTS 
8X46 _ LCCALPOH0LRCHAMa£B8CRlMC  GCOMLQM 5 611   awL -F-Y82- .071—0.000     0*032-0.0X10- 

8117     ShAPEüCASTlNGSOFESRSTtEL 
A_I4 -*PJS- 

VCOLANGELO 5517   8HL FY82 .204     0.000      0.000      0.000 

TOTAL   *                     . 2t4              TECH   AREA   IS   MPTS 
2454-   PORTAdLEEMGgAVlMGSYS  VMO.-4TUC*: _S224--8ML- FY81 ►-1ÜA- 

TOTAL ►448- -TfcoH   AK£A   iS- MPJS-- 
6237     CARRIERHOUSIND MACH INI NGOFFIy/GTMOLtS ROEMEO 5737   BML FY82 .101 

-4.424- 

C.000 

.0 00      3*404 

3.003      0.000 

TOTAL   =                    .101             TECH   AREA   13   MPTS 
823-8—anftlN.-iBftrrCHRIMGl URS  AMKXiiLEMJCÜ 5611    9Mi EXA2 u2Cfl _ü*flfl.0_ JUJUJ£._J*-Qllfl_ 

-TOTAL -*- .244- 
623«     IMPVOMACHININGOFRAILS 

-J&-CH   AREA--IS -MPTS 
GCONLON 5737   BML FY82 .250     0.000      0.000      O.COO 

TOTAL   = 
6 241     COMPU 

,250 TECH   AREA   IS   MPTS 
iOAMC*  -554.7   9ML -F-Y82 ^SL3 O-JLOO 0*400 n.oon 

 TECH   APEA   XS- MPIS 
6242     OUALPRESSSTRA1GHTENINGGUNTU3E RFARRARA 5507   BML FY82 ,119     C.000      0.000      0.000 

TOTAL   =                    .118             TECH  AREA   IS  MPTS 
624J C^mPUTRfcCNlU^QRfcLECTROOiF-QSITONSYS   TPOCHILY 31-87   3JO  B. 0 00     JUÜtUL 

- TOTAL   8      W9*— TC^H   AÄ£A   IS-MPT-S- - 
824«»     OPTHfcATTRi ATM£NTOFRCTHRYFORGE0TUBES CCALOEROME 4179   BML FY82 .266     C.000     0.000      0.000 

TOTAL   * .266 TECH   AP£A   IS   MPTS 
-A PPU3££XOS 10MR£S1 SILCCKÜO KXJBPLA T L 

- TOTAL   a .£37 T£CH   AttA 4S «PTS 
8246     GASCHLCKStiATFlMlSHlNG 

tANDREA 

CLAROSS 

5X03   BMI FY82- *2ZZ 0*420 

5 590   BML FYS2 

l__IU434     3.000 

.151     C.003      0.003      3.003 

TOTAL   = . 151 TEv,H   ARiA   IS   MPTS 
;TinMHEATJNGOfj>/ARYXNGDIAPR££ORM . 

TOTAL   =    -.237 T£lH  AREA   IS-MPIS 
8253     MACHTOOUOYNHEASAOIA3 

-OCONCORDIA.- 

RMHARTOM 

-5872   BML FYA2 >Z37     C.flOß 

5872   BML FY82 .167     0.000 

0.000     0.000. 

0.000      7.000 

TOTAL   =                    .187             TECH   AR£A   IS  MPTS 
8*4-5—IXR)/PMFGPROCFORfXR£CMTLR£G  

TOTAL   « 
6341      HALLOMCYCLCJTOFFMACH 

 .2*7- T4vH  AR£A   IS  MPTS  

3 ROSE 

JROOO 

—5*44 

5 946   *ML 

J-Y82 

FY60 

.257     0.000 

.600     C.000 

0.000      0.000 

0.0 J3      0.003 



TOTAL   = .615 TICH   AR£A    IS   HPTS 

►»TOTALS   HILLIONS  OF  OOLLARS**»"4 

IN  HOUSE   » 29.256 

0. 00 j 

J.0OC 

GOCO   « 

CONTRACTS   = 

OTHER  AGENCY   ■ C.(\0 

TOTAL   = 23.256 

ESPD MSO ASO 

DIVISION 

NUC*FUZE BML H»-MTO 

-2-*^296- iW». -ir.~+dt ^.988  «.e&a -  IN HOUSE 

U3 l.üOf 

-ir^ü*«- 

J.GOG 

MM 

O.üOO 

-*.^w- 

0.000 a.ooc 

fl.OÖ* 6^94(t- 

0.003        CONTRACTS 

&OCO  

L.bCG 

23.59« 

o.ooc 

1.GS6- 

J.U03 

•;.-,3-3 

0.000 0.00 0 

-.9**-- 

0.000        OGA 

 (U-4WOTOTAL 

IN   HOUSfc CONTRACTS -w^U OGA 

-«CM  AR€**- 

 XQUXr — 

6,667- 
2.661 
1.709 

O.tfOO 
O.QQfl 
C.000 
Q.0O0 

C. J0C o.oco 
«.wo 

0. wOC 
0.000 

G.0CC 
-ö.-4-ao- 

5.72*        L*P 
*,~6*7—     HPTS  
2.661       POLLUTION 
1.709 SA££J-*  

7.H37 
C.G0Ü 
1.690 
J.-9V6- 

o.:oc 

0.000 
O.fiJO 

d.iOO 
MM 
0.000 

o.oco 

0.0G0 

7.*37        PROP*EXP 
 *♦*** WZC  

1.69C       ENERGY 
 U**± OJ-HE*  
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126*76 
126*Tb 
TI6T76- 
126*76 
UbiTb 
126*76 
126*76 
126*76 
126*7* 
126*76 
126*76" 
126*76 
T76T7F- 
126*76 
126*76 
126*76 
126*76 
126*76 

18L*ST£-4VlR(APOLTECM) 
29LAST S uPPBESSTON  
jrRAOENvl»  
*FRA6SUPPRESSION 

"FÄTTÄtüTSSiöÜPTHTrCDIJÄT» 
6STRUCTUKALRESP0NSE 
lUNlbWLbcSUPP^MtENUH) 
2LINERS 
FUTILITIES  
♦REH*BILIT*TION«REPAIR 
-§ENVIROMHENTFACTöPS  
1PLANTSTUQY (QPrRAPPLS) 
^CÜ*NAL  
3APPLANAL 
iPBtp*HepLA^(^Bin  
2PRE«»DHAFf 

"3WtVlb«DHAFT  

T26<1 
126*7T 
l26*rr 
400071 
♦ OOTTTn 

♦SAFETYAPPVSURMlSSION 
1MUUOMOUMSSHIE1,Ü(OPEWAPPL5>  
?OS<»NGROUPISMIFLD 
t MRyP T tSTgugUUPsSKTEXP TSVPPQPTENORl 
STuyYOFAVAlLTEcH*EQUlPFOROETPROO 

T3 CUNCEpTOFNEWTTCHNlaUtS'EQÜlp"  
♦00073t7*    EVAUUATECONCEPTPROOFMOOELS 

CqkUUC»FBEEFLÖ*NOLOUALTeSTPHOfl— 
L0DELET*/PA13nsHIPST0RE*TEST 
-ÄvöfRUCOrJTRACT 

♦7J007^»7' 
»77 
rTF- 

*0007*, 
400c75. 
♦00076 
♦ ffOTm- 
♦00076 

*00076 
*0ÖC76 
♦00076 
♦UOTTET 
♦00076 

777- 
»77 
»77- 

ÜEVtLoPSYSTEMCONCEPT 
ÜEVtLöPpRotOtYotCONCtPT  
APPVSYSTEMCONCEPT 
APPVLOWCEPT  
UESIÖNPlLpTLINr  
APPVPlCoTLlN£DfSiaN  
PREPARtsCoPEOFwORK(PMASE1) 
DE5bNBÜlL0»TE5TIN5PTnraüIP- 
BUlLDPlLOTLlNF 

JAN76/JAN76JUN76/JUN76 
JAN76/JAN76JUL76/JUL7* 
JAN76/JAN76DEC76/0EC76 
JAN76/JAN760EC76/0EC76 
JANT67JAN760CT77/JAN78 
JAN76/JAN760EC76/0EC76 

" "JAM75rjANt6MAR76T/»TAR76 
JAN76/JAN76MAR77/MAR77 
JAN76/JAN76SEP76/0EC76 
JAN76/JAN76SEP76/0EC76 
JAN76/JAN76SEP76/DEC76 
0EC76/0EC76OCT76/0CT76 

—HAR75/HAR?5DEC76/DTrr6 
MAR75/MAR75SEP77/MAR77 
JUL76/JUL76JÜL76/JUL76 
AUG76/SFP76MAY77/MAY77 
JUN77/AIJ0T7JUL77/AUG77 
SEP77/SEP770CT77/OCT77 

- 0EC76/0EC76JUN77/Au677 
0EC76/0EC76JUN77/SEP77 
FEB77/FFB77JUN77/FEB78 
N0V72/NOV72JUN73/JUN73 
~HAR737MAR73JUN74/JUN7A 
AU673/AU673DEC7*/0EC7* 

~"A0575/AlJd76JÜL7B/MAR78 < 
MAR79/MAR79DECB0/     ( 
FEB75/JAN75AU675/0EC75 
JAN76/JAN76APR76/NOV76 
SEP75/JIJN76DEC75/HA?76 

*00076»7J CJPPIU"ACHAHACTFRIZAI lOKIPRUU 
♦0007T»76    AppVDESIGN 

 LÖADERCONtEPTCAMPARISUN  

NÜ7757HAYT6APR76/«AY76 
APR76/JUN760CT76/0EC76 
JUL76/MAR770CT76/MAR77 
SEP76/SEP760EC76/DEC76 
JUL7B/    DEC787  
0CT76/     HAR7B 

(ADD) 
(DEL) 

4öö*7T 
♦00077 
♦00077 

E 
E 
E 
I 
I 
l 
E 
l 
E 
E 
E 

M*>TT67RÄTrr6Drr77/NöV7f IADÜT f 
JUL76/MAR77OCT76/MAR77(AOO) E 
ÖC7767aC7t6HAR77/HAR77{A0D> E 

JUN78 (DEL)   E 

(ADO) 
(OEL) 
(DEL) 

A«ARÖCÖNTRACT(OHASE1> 
COKC*DSONAUTÖI^5pCTtQUIpFORtHpTDtTCUpsTpT7/sTp77HAp;7B/HAR7BIAOa) E 

400077.78.79   *-A8*TE*TAUT0INSPCTEQUIPF0RENPTYCUPS     MAR78/MAR78SEP80/ (AOO)   E 
♦ 0OU77 CUN^^U30NAUIU1N5PC'EUU1P^UWASSEWBUET   StP77/SEPV*AR787JAN79 (ADDTC 
400077.78.79   FAB*TESTAUT0IWSPCTP0RASSEMB0ET MAR78/ApR790EC80/ (AOO)   E 
♦TnnrTT CUNC*uS3NAU?0PKb*PAL*EUUlP 0CT777NöV77MÄir79/ tOELJ   E 
4OOO77.78.79   FAB*TESTAuTOPKO»PACKEOUlP MAR79/ SEP80/ (OEL)   E 

TNlllArEHQTHELT5t«LÖ^OETSPRÖÖRAP« ÖT7777 ÄpH7B7 (DEL)   E 
,78.79   LOAOSEÄL*TESTHOTMELTSEALOET*REV*OP        APR78/ FEB80/ (OEL)   E 

*0öö7 t 
♦00077 
♦TD-ÖT7 
♦00077 
♦TffF77 
♦00077 
rODüTTl 
♦OOO78 

»78,?9 
»78 
7«  

UUMTOHUULTITOftLL0AOEKPP0g JUL77/JUL770EC79/0EC79 (ADDJ   g 
CQNOMETERACCURI lFE*HZOTESTO^Io*ABALL   OCT77/ OCT78/ (DEL)   E 
DEVPWOCTÖOL»COÖT^^ÜP^LTRA5O^rCSETfUDTTNOV7r/SfP785EP80/ (AWTg 
FAB»TE5TAUTOOETLACOUERMECMANISM SEP77/SEP77MAR80/ (DEL)   E 
* AB* 1 tSTlHpVDV*CUUHsT5T ' 5tPT775Ep77AlJ8797ÄUB79 TAODTE 
HEVISEPILOTLINFOESIQN SEP78/ FE879 (OEL)   E 

AinnTTB A^ARUCUMTRÄCTfftHASE2) 
♦ 00078 TES^OEBUG 
mJTI «AROCÖKTRACT (PHASES) 
400076 ACCfcPTjEST 

APR78/ 

40007C 
♦OOO78 
400U7H. 
♦00078 

-»slt«TtsT*MoOirY 
SHIP*IHSTALLAT*RRAOCOM 

79 TES!*E'ALATARPi6CqH  
 PR0TOTtpETECHO»TApACK   

79 rAB*TESTAuTÖExPLöSIVESTRE5UPPLV$YST 
FAB*TESTIMPVOM*CHUNLOAO*TRAYOCVICC 
FIKALHEPORT/TDP  

• ■oü78/ 

nqov7B/ 
AU678/ 
RÖV79T- 
SEP78/ 

SCP797 DTC7V7 
SEP78/    MAR79/ 
APR79/ 

(DLL) E 
(DEL) E 
TDTirr 
(OEL) E 

4ÖÖ076, 
♦00078 
*0Ö07B 
400079.8U.81 FIKALREPORT/TOP 

SCP78/ 
KUV7V7 
OCT78/ 

TUEITTE 
(OEL) E 
(DEL) g 
(DEL)   E 

STP777sTPTTJöt7f7 (DEL) l 
SEP77/    aUL78/     (OEL) E 
-»PR797 WIR8T7 (DEL) g 
APR79/APR79SEP81/     (AOO) E 



8 

♦ OOOgO 
400080*61 
400079*60 
♦00077 
♦mrtrr«  
♦00079 

FIKALRtPOflT 
SYSTEMINTEGRATTON 
HgTLRlf<6ACCUH*LT 
FINAL3U1RPT 

••!•§■ 
400081 
400779 
400779 

FIML301RPT 
FINAL3Ö1KPT 
»-1MALJUIKP1  
OVER*LLPRoJFIN4L30lRPT 

AU879/ NOV79/ (DEL)   E 
HAR80/ MAR81/ (AOO)   E 
FE979rFEB79APR8o /WAW*(n*t>OT~E~ 

SEP80/ (ADO)   E 

40U77V 
400779 
♦ 0QT79  
♦00779,8U 

-REWPTOFFUND5 
EW6INEERING0ESIGN JAN79/ 

SOPPHEPARÄTION 

40DTB0~ 
400780 
41TOT80 
400780 

tUOlPlNSTAlLATToN 
EQCUPQPERATION 
~DäT*CVALUäTION 
ECONOMlCEvALUATlQN 

♦ UU9T4 
40097* 

♦23680 

-vzst*n*rnz*~ 
PREPÄR^FINALENOINEEBINOREPQRT 
AML»UEMgST»P*LHlHHEElA  
PRC^SYSTCQNCEPTCOMP»APPVQ 

OELTOPO^INALTECHRPT 
«THrTTf PREP»RCIN! 11ALSLUPEUFWUKU 
400974     PREPARESCOPESOFWORKFORTASKSI ,?*3 
♦co*** nioMERAu] HUHiTvpRoeeeupEcrytuw— 
400974       MOOl^V^COPEOFWoRK 
roov7* 
400974 
♦UU974 
400974 
♦0U9T4t75 
♦ 00974 
♦ owr*  
400974 

-AWAHOCÖNTHAUI 
AWARDCONTRACTFORTASKI 
HOOl^YScOPEOFWriRKFORTASKZ" 
PRCTOT7P£0esir,NSUBMlTTED 

400974 
♦ ffOVT^  
400974.75 
r0ff974t75 
400974.75*76 

AWAHOLC\TftflLl^flRIASK^ 
PRCTOTYPEQESIGNAPPVO  
USG^»BOILQPRöT7<EOüIP 
TEsyPROTOi-QUlP 

TEST*EVALUATEPOOTOEOUIP 

400974.75» 76 
400974»75»76 
♦ 0T2T3  
401273 
401 
401273 

TELWPATflPACMBFCOPPLETE  
OSGi^ Ab«TESTPRoT0EQUlPF0RTASK2 
IfcCnPATAPKUFOHTASHg  
INSI^^C9MP>:gTF     
ALL*OP«COMPLETP 

♦T71273 
♦01275 
4012T3 
401275 

UbGWE(jUlp  
PRCirUREEQuIP 

rB^TtDTWJ— 
iNSTALLEfluIP 
HAZAROSAMflL 
RCPTOFADDFUNO 

OEBUGSYST 
♦fllTTS EVASäTSTUNtHM 
«01275 EVALSYST(LlVE) 
40I2T5       PREPPR|LlMUSGNCf 
401275       HAZAR05ANALYSI5 
4U1275 
401275 
4024T7- 
402479 
♦U2«79 
402479 
♦02*79 
♦ 02479 
AQZSfW 
402479 
4tre* 
402479 

FINALRPT 
"COTCUS Tl>f I55MHWÄ 8 3PROJ 

PREPSCUPEOFWOR" 
-WEXC rvEruws  

A4AH0CÜMT 
~BTTTt^mJCKnP3^pT?UVt7JUr 

MAKLüETAILOWGS*SPECS 
HLVl CWOiTOs ♦5PTC^  
8U1LI>PR0T0»0ERUGG 

CC^PTOFPROTO  
PRE^TDP 

"MART?/" 
MAY79/ 
JUN79/ 
AUG79/ 

-ÜCT79/ 
JAN80/ 
FEB80/ 

SER60/ 
DEC80/ 

SEP81/ 
JAN797 
ApR79/ 

(AOO) E 
(ADO) E 
1ADO» E 
(AOO) E 
 r 

JUN?97~ 
JUN79/ 

FEB80/ 
FEB80/ 
FEB80/ 
APR80/ 

FEB80/     APR80/ 
-*US73/SEP730CTT3/OCTT"3- 
SEP73/SEP73NOV73/NOV73 
WAY81/  JUN81/ 

SEP81/ 

E 
"T 
E 

~r 
E 
-r 
E 
T 
E 
E 
E 
E NOV73/NOVT3JAN74/JAN7*- 

NOV73/NOV73MAR7*/MAR74(A00) E 
" -JA«74/JAN7^FEB7^/FEBT^ f 
FEB7A/FEB7^MAR7A/MAR7* 

—FE87A/     JUN7^/     (DEL) 
FEB74/FEB7^0CT7^/N0V7*(AOO) 
-JUCTrAJUN74SEP7*/SEPTA UDO) 
AUG74/     SEP7^/     (DEL) 
-SEP74T5TP74JUL75/JUW^5(AOO) 
SEP74/ 
0CT747 
MAY75/ 
JU*75/" 
AU675/ 
"OÜT74/- 

OCT74/ 
MAY75/ 
JUN75/ 
AU075/ 
DEC75/ 
-JUNT6/ 

(DEL) 
(DEL) 
(DEL) 
TDEL) 
(DEL) 
(OELJ-T 

JUL75/JUN75N0V77/JUN78(AD0) E 
-OCT7A/N0V7^FEB78/0CT79(A0D) E 
NOV77/ DEC77/ (DEL) E 
DEC77/JAN7ÖJAN78/AOG78(AD0) E 
JAN78/DEC78MAR78/FEB80(A00) E 

E 
E 
E 
E 
E 

-DTC72/DEC72SEPT3/AUG73- 
JUN73/NOV73JUN7^/FEB76 
WAR74/JA«75JUN74/N0V75 
JUN74/0CT76SEP74/FEB^6 
FTB73/FEB73DEC7^/'FEB76 

NA/NA   MAR75/MAR75 
-30t-T9/FE8760EC75/0EC76 
SEP76/SEP76SEP77/NOV79(A0D) E 

-SEP76/AUG78AU079/OEC79(AOD) E 
0EC79/ 0EC79/ (DEL) E 
JAN79/JAN79DEC77/MAY80(AOO) E 
FEB76/FEB76JUN76/JUN80      E 

-0ECT9r MART*/—      —TOED   E 
E 
M 

M 
M 

tOELT-W 
M 
H 
M 
M 
M 

APR76/APR76JUN76/JUN8o 
0CT77/0CT77JUN79/ 
A|jG78/AuG78sEP78/MAR79 
0CT78/DEC780CT78/DEC78 
APR79/APR79SEP79/SEP79 
FEB79/ ApR79/ 
SEP79/SEP79JUN80/ 
FE88O/FFBB0JUL80/ 
JUL80/ FEb81/ 
FEB8I/ JUN81/ 
HAY81/     AUG81/ 



♦02*79 
403380 

«03380 
«0T3BTT 
403380 
*037BTT 
403380 
40338-0- 

OET TMERWALDECO»PDSÖNPAR 
ÜETfcNGHPApF0ReftNVK02NITRTC*rTD

- 

SURO^IWOOSTRIAI EQUIP 
Ü56NCRIT  
USGNPILOTPLANT 
"PPCJWHTSCQWPL  
PRCJ* ÜC*LCOMP| 
"PR0JCCÜ5E00T- 

AUÖ81/ SEPB1/ 
JAN80/FE8*0APR80/APR80 
MAR80/APR80JUN80/ 
APR80/APR80JUN80/ 
JUN80/ 0CT80/ 
JUL80/ OCT80/ 
0CT807 ~ OCT80/ 
NOV80/ NOV80/ 
JAN81/     JAN81/ 

»04J71    ESTASEWUIPDSGNPREPSCQP£INT6«/AUTOLINEAPR72/JAN72SEP72/JUN7» 
*04171t7b,76 A*JPÜCaiTpÄXT(*rOHM*81WH) 
40*171       TESTPROTOATCONTRACT0R«60MM) 

üsGNHOUIFitATl^SffflHFn ~ T0TT71  
404174 
♦crm— 
404174 
AoXTT*  
404174 
404175.7b 
404175.76 
404176        " 
404178 
404TTB  
404178 
«ocrrar 
404679 
404I 
404679 
41T45T9- 
404679 

♦04680 
*04iBö 
♦Ü4*>ftO 
40**8Ö 
404680 
mann 
405074 
405174 
405074 
4U5 
*0§< 75 

405°75 
40TTT7-5- 
405075 
405^75 
405075 
405"Tb 
405J79 
40517V 
405179 
♦ C^7<J 
405179 
405179" 
405179 
TÜ5TT7- 
405472 
4-05*T2- 
4Q5»72 
40S*72 
405474 

ISSTALLP«OTOAT'»OCO(60MM) 
~Tr5t055ijflöÖ»E'v«"LP:r5ULTS'(b6HM) 
APPRÜytflNALRFfORT(60MN»8lHM, 
riKALizrroPTe^w)  
F1NALUETQP(81'^) 
DSeN£ouiP(6cSTOT 

JUN72/0CT75JUN72/MAR76 
FEB73/ MAR73/ (OEL) 
MAR73/ APR73/ (OEL) 
APR73/ MAY73/ (DEL) 
JON73/ JUL73/JAN80(DEL) 
Au073/ AuG73/ (DEL) 
SEP73/ 0CT73/ (DEL) 
OCT73/ NOV73/ (OEL) 
JUN72/MAR76SEP7Z/ (DEL) 
APR76/MAP7bDEC77/JUL?fl(AOD) CONCEPT/QsGNEQi'IP(60HM>eiHH) 

-5UXtDEaurP(6D"^}p*0RwElGHriLLMlSPüSC N0V77/0EC77JAN79/MAY79(ADO) 
AfENDCONTRACTPnRBuILDREMAINSTASPACKO JAN78/JAN78JUN78/JUL78<ADD) 
BUILDMCMÄ-tFVPRTftQSTAbPACKODT- JUL78/JUL78JUL80/ (ADD) 
TES^R°TQSTASATMAAP  AUGSO/ SEP80/ (ADD) 
FIKALUCTOP " JUL80/ SEPBO/ (AOOJ 
HPCtlPToPFÜNO«; JUN79/JUN79JUN79/JUN79 

-pPC^EXtPREPARÄTTUÜ  JUN79/JUN79JUL79/JUL79 
IIITAUTOANALEOMIPHENTCONCEPTS       _ JU^I?/JUL79AuG79/AuG79 
AUT0EQ0rPM0ün:<:/OEWÜ- 
CONIRACTAWARDTOPUUIPMFGRS 

404*79 Ufc5'aw&VrgW  
404680 SH1»* 
4Ö46gU TJ«lTCCfO"uIPATflAlNATLSÄÄP~ 
40468O DEVELQPM£NTOFppOCEDURE 

"TJCTüy 
TESTS 

ACCEPTATLoNESfTO  
PRCJPHYSICäLCO^'PLETION 

PRCJMSSTCCüMPIETION  
FIKANICALCLOSEPUT/FINALRPT 
K^ALHPTJol    
PHASE iFfciASSTunvOESION 
A-ARDCO.TRACT 

AUG79/AUG79SEP79/SEP79 
AUG79/AUG79JAN8O/JAN8O 
FTB80/FE880FEB80/FEB80 
FEB8O/FEB8OHAR8O/HAR80 
HAR8O/HAR8OAPR8O/APR80 
HAR80/HAR80ApR80/ApR8o 
APR80/APR80MAY80/MAY8Ö 
MAY80/MAY«0SEP80/ 

"SPP80/ - OCT80/ 
0CT80/ OCT80/ 
OCT80/ NOV80/ 
SEP80/     N0V80/ 
  DEC807 riOOTT 

0CT73/0CT73MAR74/MAR74 
MAR74VMAT»7*ApRT4/ApP74 

FE*Sl8ltlTYSTUr>Y MAY74/SEP74N0V74/MAY75 

PHTST27XÄsrtT?En! mOADPROTÖEWIP 0CT74/DFC74N0V74/MAY7*, 

A»AR0COr.T«ACTFf,RPROT0EQUlPP0RDS0NTESTFEB75/JAN76MAY75/MAR76 
PROTDTO'JTpFABTTCO^TTfACTORPtÄRT^ HIY75/MAR76MAR79/APR79 
UEl»EHYlNSTALL»PROVEPROTOEOuiPATLP     DEC79/ JUN80/ (OEL) 
FINALWETECHDATAPKB 0TC79/ 5EP807  
MOD**YCONTRACTPORPROTOCOMPLETION MAY78/MAY78JUL78/JUL78(ADO) 
OELfRUTOToINAA«*      APR80/MAY8ÖHAT8(J/HAY8ö (AOD) 
FIKÄLT£CMRPT                                                                   JUN80/ 5EP80/ (AOD) 
UKALJÜlKpT  DEC80/ (AOO) 
«ECPTOfFUNDlNO 
TU"Wt¥.lNOSUPvET  
t»»»-0Fl({57RUMFMTAT ION 

~00C*FTTTÄLPPT" 
PRQJPHYSCr)MPL 

"PROJ^ISCCO-PC  
PROJCLOSEOUT 
FEASSTUOY  
MOC*UPDSGN, 
HOCKUP^AB  
DSGNTEST 

"TüIOPLAIITtEST  
A«AHDCO;,TR (PRINTSYS) 

OCT78/DEC78 
JANF9/JAN7^SEP79/5EPr7 f 
SEP79/NOV79N0V79/N0V79 
NOV79/NOV79JAN80/JUN80 
    JUN8O/JAN80 

JUL80/JAM80 
AUG80/MAR80 

 APTTT2/APR7? 
APR72/APR72APR72/APR73 
MAT72/JUN73AUG72/'JUN73 
ApR72/JuN73sEp72/JUN73 
SEP72/JUL730CT72/0CT73 
MAY74/MAY74MAY74/MAY74 



a 

'«»f« PROTUOSGN(PRINTSYS) 
♦ 05474 PROTOMB(pfllNTSYS) 
405*74 UbBNTtS! IPH1NT5TSI  
405474 AWAR0C0UTR(DEFFCTSYS> 
rasvn—       —PKUTOUSbNfOEFfcriSTb) 
405474 PROTOTEST(OEFECTSYS) 
40547» HbHfegHUTH$Y5  
405474       OVERALLSYSTE5T 
4TJ54T4" 
405472 
409472 
405472 
»05*72 
405472 
4-05472 
405474 
405474 
405474 
4U94T4 
405474 

400780 

4024T4 
402479 
♦02479 
402479 
♦02479- 
4024 79 
402«79 
402479 
40247? 
402479 
4C 
405979 

MAY74/MAV74SEP74/0CT74 
JUN74/JUN74N0V74/FEB75 
WUVT*70CT760ECT4/TV0V76 
JUL76/JUL76JUL76/JUL76 
AUG76/AUG76SEPT6/5EI 

T'JPRtLTUATJffüOR- 

FEASTDY 
PROTOoS'jN— 
PROTOFAfl 

JAN77/APR77FE877/MAY77 
TTB7T7HÄT77FTBT7/HAT77 
MAR77/JUN77MAR77/SEP77 

PPCTUUSütJTlST  
PROTOLOADPLANTTEST 
IDPRCL^üäHRCüW  
PROTOFAB 
PWU10HÖU  
PRCTOOSGNTEST 
TUPRELTOABRLOH  
SHIPMACHTOARRADCOH 
IHLA»lCNVIRTAl>PrrECHJ 
2BLASTSuPPRESST0N 

126476 
126476 
126476 JEHAOfcNVIR 
126476 4FRAGSÜPPRESSIQN 

126476       6STRUctu«ALRESP0NSE 
T264T6" iFIwISMEStSUPPHRTEWGR) 
126476       2LINER5 
126476 JU7ltITIE$~ 
126476 
126*76 
126*76 
126476 
126476 

126476 
126476 
126*76 
1254TT- 
12647T 

4REHAB1LITATI0N*REPAIR 
TORS 5gNVlRQrJWg-NTf ATTt 

IPLANTSTUDY(OPPRAPPLS) 
-ZECOAWATJ  

3APPLANAL 
tPAKEPL'ANS 

2PREPDfliAFT 
-JPTVitWuRATT  

4SAFETYAPPVSURMISSI0N 
IWODOP^UPa^HlEI.DTOPERAPPLSl  
2DS6NGHQUplSHIFLD   

OP"lESTSGH0Un5SHlELU (SUPPORTENGR J 
REC^lPTOFFUNDS 
tMGlNEtHlNbUL5ll»N  
eOOlPP«OCuREMEK*T 

REPARATION  
EJUlPI^STALLATToN 
rOUlPoPERATlTJW  
DATAEVALUATION 

ECCf".   -lLEVt-UaTlON  
üES:  NHEVIEW 
-PT^tP^Rt-FlNAt"^ -T*EEfM*1GREPORT- 

OCT71/JAN72 
TJEC71 /SEP72JAN72/SEPT4 
JUN72/JUL73SEP72/ 
SEP72/ 0CT72/-  
0CT72/     NOV72/     (OEL 
JAN73/     JAN73/ 

JAN75/JAN?5 
JAN78/MAY78AUG78/DEC78(ADO 
FEB73/MAR73NOV75/DEC78 

-JAN7S/ JAN75/ (DEL 
JUN79/MAP80JUN79/MAR80(ADO 
JAN76/JAN76JUN76/JUN7fc 
JAN76/JAN76JUL76/JUL76 
JAN76/JAN7GDEC76/DEC76 
JAN76/JAN76DEC76/0EC76 
JAN76/JAN760CT77/JAN78 
JAN76/JAN76DEC76/0EC76 
JAN76/JAN76MAR76/MAR7(S 
JAN76/JAN76MAR77/MAR77 
JAN76/JAN76SEP76/DEC76 
JAN76/JAN76SEP76/DEC76 
JAN76/JAN76SEP76/DEC76  
DEC76/DEC760CT76/OCT76 
MAR75/MAR750EC76/DEC76 
MAR75/MAR75SEP77/MAR7 7 
JUL76/JUL76JUL?6/JULT6 
AUG76/SEP76MAY77/MAY77 
JUN77/AIIG7?JUL77/AUG77 - 
SEP77/SFP770CT77/0CT77 
DEC76/DFC76JUN77/AUG77 
DEC76/DEC76JUN77/SEP77 
FEB77/FEB77JUN77/FEB78 
JAN79/ JAN79/ 

APR79^ 

4tnrr«TJ— 
400780 
fOtfTg«  
402*77       C0KDST0yi55M*-»»83PR0J 
4XJ24T9 PRtPSCOPEOFWOHK 
♦ 02479       RECE-lVtFUNDS 

AnAHÜCUKI'l 
BUILÜMÜCKuPS*PROVEOUT 
WA*VÜC TVruPW0Si5PCCS 
REvlE*üi,Gs*SPErS 

E 
E 

E 
E 
E 

| 
E 
E 
E 
E 

)   E 
F 
E 

1   E 
E 

)   E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
T 
E 
E 
M 

M 
M 

••gottPpRoTtmremTGG- 
ACCtPTÖFPROTO 
PWEMTDP 
REVIEWTOP 

FINWLTfccHffPl  
FINAL3„lkTP 

-SETO^» AnrICLT5TZEPON^TOpr 
PrfOl-OREME^jT 

—JANT*7~ 
MAR79/ JUN79/ 
MAY79/ JUN79A- 

JUN79/ JUL79/ 
AUÖ79/ FEB80/  
OCT79/ FEB80/ 
-JAN80/T -FEB60/-  
FEB80/ APR80/ 
FEB80/ APR80/  
0CT77/0CT77JUN79/ 
AUG78/AUG78SEP78/MAR79 
OCT78/DEC780CT78/OEC78 
ApR79/ApRT9SEP^9rsep^9 —W 
FEB79/     APR79/     (DEL) H 
SEP79/SFP79FEB80A M 
FEB80/     APR80/ M 
FEB80/     FEB81/ * 
FEB81/     JUN81/ M 
-WAT817 AuOt 17 W 

AUG81/ SEP81/ M 
OCTBlr OCT81/ M 
OCT81/ OCT81/ M 
JUL79/J»rL7?AC/079/ATJGT9— 1" 
AUG79/AUG790CT79/N0V79 E 



o 

♦05979 
405979 
fHTO 
«05979 
«U59T9- 
♦05979 
TDT9T9- 

«06180 
♦ 06TB<T 

«ob?eo 
♦Ö628T  
«06361 
«06?8l  
«06?82 
«06TH2  
«06?82 
406280-82" 
«06782 
«06762  
♦06*79 
WS 
«06479 
406479 
«06*79 
«06*79 
«06*79 
«064 79 
«06*79 
«0^79- 
«08*79 
«0B*T9" 
«08*79 
«0B*7V 
♦06*79 
*0tf« 
«08*79 
«I 
«105   7 
«TU* 
«105   7 

5   7 
«165  7 
«105 7 
4105 7 
«105   7 

«105 7 
«T35-T 
«105  7 

«105 7 
WTWi 7 
«105 7 
*"IU5~T 
«10577 

HAZARDSANALYLSTS 
EOUAPMOO 
I^SI*LLATffffJ  
OpERAEVAL 
FIKAL3U1RPT  
FISC*LCOMPLETTON 
pftÖJtCICLoSCoUT 

"PtVN^röPEp 
«06 1 80 PPEPlNT« lMTESTr>LAN  
4061 8$ Pl^^T^ÄL TTSTPTI^ 
«06180 COMWCTMAZARDSöNALYSIS 
«CnSTBTJ APPVMNäLTESTPI AN  
«06279 PRCCREV 
« 0~6 279-=Bli COTTTR A *ÄRÖ5  
«06279-80    PRCTOOSGNCOHPL 
«116779 TTKAXTWTRPT  
«06280 SITESEL 
♦ D~6<fBl-B2 EXEHtUNTKOPT  

FINAL301RPT 
"PffCTÜCOflPL  

VENÜÜRTESTCOMPI 
-rrTwAX30iRpT  
PROTOINSTALL 
PSCTUALCEPT  
TOP 
HAZAHDSANAL  
FINALRPT 

FIKAL3ü]«pT 
^E.CtlPTüF>UND^ 

pPTPARtsCoPEOF 
PLACECOHTRACT  

"ÜF5 tCnSY 5f"EH 
MAZAROSANALYSI«; 

~5iFt w ESTSXS'TFM- 

GFKFORUEVELOPMFNT 
TüP*ÜDtbHENTAtTÖN 
SOteFÜRPROnUCTIONLINE 
FIKAL3I/I«TP  
PROCRQST 
COMRALTAWARD  
SURVEY*SAMPLECOLLECTION 

IäBEVAUC0RREUTTö*  
ONSiTECOHRELAYTONATOOCOPLANT   

LRPTDRäTT 
FIKALRPrPuBLISHFD      

_PC0WCEpTÖFinRkFEASEN6RSTUD/DEFS 
PRtPsCoPeOFwnpK       
A*iP[)C0NTRACT  
FEASSTUOYCOMPI ETED         
REPAPr5cüPTÖFH0RKPHATC2^ 

AfcÄRüCONTRACT 

JUL79/JUL790CT79/APR8O 
SEP79/SEP79JUL80/ 
OEC79/FE880JÜN80/ 
FE880/FEB900CT80/ 
NOVBO/ DEC80/ 
AU880/ FE881/ 

~FEB81/ MAP81/ 
MAY80/MAY80JUL80/ 
AU680/ OCT80/ 
MAY80/MAY80NOV80/ 
NOV80/ FEB61/ 
AU680/ HAYB1/ 
FEB81/ MAY81/ 
0CT78/0CT78MAR79/0EC79 
MAY80/MAYfl0OCT8O/ 
OCT80/ JUN81/ 
JUL81/ AU681/ 
OCTSO/ MAR81 
ApR80/ JUN81/ 
SEP81/ 0CT81/ 
JUL81/ 0EC81/ 
JAN81/ APR82/ 
MAY82/ JUN82/ 
MAY82/ SEP82/ 
0CT82/ JAN83/ 
JAN83/ FEB83/ 
OCT80/ FEB83/ 
JAN83/ HAY83/ 
JUN83/     JUL83/ 

OCT78/0EC78 
OCT7B/OCT78DEC78/0ECT8 
DEC78/JAN79MAR79/SEP79 
SEP79/0CT79NOV79/MAY80 
SEP79/0CT79JUN80/ 
OEC79/FFBBOAU68O/ 
SEP79/5EP79SEP79/MAR80 
SEP797SEP79SEP80/ 
JUN80/     SEP80/ 

(ADO) 

"CÖ^PLETEDSÖNFABpRovröÜtPMAsT?" 
AHAR0C0NTRACTPHASE3 
D5-'NA55YiKCR^tEQUIP 

OCT78/OCT78DEC78/0EC78(AOO) 
JAN79/JAN79JUN79/MAY79(ADO) 
JUL79/JHL79SEP79/N0V79 
"orr79/oCT79J0N80/     (DELI H 
JUL80/     DEC80/     (DEL) 
JAN81/     MAY81/ 
APR81/     JUN81/ 
0CT72/0CT720CT73/0C773 
JAN73/JAN»74MAR73/MAR7* 
1PR73/APP73SEP73/APR74 
0CT73/JUN74MAR74/MAY74 
$EP73/SEP74OCT73/0C.T75 
DEC7^/FE875FE875/JUN75 
MAR75/JUN75OCT75/JUL76 
JUL75/JUL75DEC75/FEB76 

""DEC75/FE87«^AR76/0Et76 
APR76/APR76N0W76/FEB79 
0EC76/MAy79MAR77/AUÖ79 
JUN79/MAV79AU079/AU679(ADO) 
JUL76/JAN77MAR76/JUN77 
0CT76/JUN77DEC76/MAR79 

FAB*pKoVEOUTl"CRHTASSrEQUlP 
 njS7AH.*pR0VFDUTAS5YINCRRT 

DEL«TtsTlNCRMTLOAD*ASSYEQUIP 
 ÄtelRIJt.jNTRAc7»HASEA 

OSöNINCKMTPKOUTECUIP 

 FAB'PWUVFOUHUCMPTPHOUTEqPTP DEC77/-APR7B AU080 / 
lNSTALL«pR0vFnUTlNCH«TpK0UTE0UlP JUN77/ sEp77/ 
I^STAT^^plJOVFTnjTlN^RTrrB/TWCRIiTUOGEa     JÜL77/ SEPT7/ 

ÖE»-IVtM*TEST!NCRMTPKQUTEQUIPATLDPlANTjUL80/ SEPflO/ 
""FTNALlZEfOp  FEB79/FER79FE881/ 

(DEL) 
(AOD) 

FINALPHQJSTATRPT FEB8O/MAY8OFEB8O/JUN80(ADD) 



g 

«11*69 PKC^Cf>llLCOüHOT^ATE*SUPPü><T(TASKl) JULfcB/JULAb 
«11*70.7J £V/>LlNClwPrtATIoNMETMÜUS/£QUlP(VERT)      FE872/FFR72MAM73/MAR7 3 
«11*70,71 Al.ALOFVrNr)üRsr,)UIp4pRoCuwEMENT(RAAp)    MAY70/MAY70JUN71/JuN71 

«11-7U LlTäLAHCM»VENnrONTACT{PtlJWATEHUISP)      JAN70/JAN70JUN71/JUN71 
• 11*70 LAÖtVAL 
«11*70,71 IP*ÜUANXOFPHüP^ASTES 

•1I«7I   " ASStriTt-iHuepfrroRTWKPLAN^SCHEDULES 
«11<»71 l'flTlNVC&T^BAC'önoUNüSTUOY 
♦11*71 PRELlM*rirLDDATAACQUlSSUrtVEYS 

1 
F 
F 
E 

nEC70/DFC70JHL71/JUL7l E 
JUL70/JiiL70üFC7l/UFC7l (AOD>   E 

♦ 1M71THK077   COCKU^buPTACTfnRlMPLOFAbATtPBOGS 
«11*71 LITSURVrY(PA,Tr.T) 
«ll*7l S«-LTtCHFowCoMT^TUDr 
«11«7T —    LÜBSTUUIES 
«11*71 htNC^SC.vLFULMO 
♦11*71 PRCC^I^STaLLOFrpCTOEUUIPtRAAP) 
«1U71 EvALOFPwüTOEUli'P 
«11*71 FINALRPr 
«11*71 I    TOI" 
Alim -r^GRSTODY»PEVTrWINClNERATOHTECH(PA) 
•11*71 
♦ 1M71 
•11*71 
•11*71 
♦11*71 
♦ u«n--T3 
♦U*7l-7J 
♦11*71-73 
♦ 11*71 
*1H72 
♦11*72,73 
♦ U*-7?tT*- 
«11*72.73 
♦11*73.73 

OCT70/OCT70JUN7l/MAYh 
NOV70/NOV70SEP71/AUG71 
MAR71/MAR7lNnV72/N0v7? 
OCT70/OCT70SEP79/ 
DEC70/DFC70MAR7i/MAR7i 
ApR71/ApR7lJuM71/JUN7l 
SEP71/FFB72JUN72/0FC t? 
JUN72/     JDN73/ (UEL) 

ACTlilLOi^cALEI^ClKERATOwtvERT) 
LlTStAhCH(VAAPl 
PÜfiOUf»STRuF0R/»NAL 
STUUYMTHOPüRsr.^HEAS 
A ALEXlSToATAOrLASSPOLLUTANTS 
EVALCO*MEPAVATI EQUIP 
r>«S!ALL*£vALPPr>TO 
ISSUEINTEPIMRPTS 

0EC71/DFC71JUN72/MAY7? 
FEB72/MAY72MAY72/DEC7? 

MAY72/     JUU72/     (DEL) 
OEC72/JAN73APR73/APR73(AÜO» 
SER70/SFP7ÜJUN71/JUN71 
JAN71/JAN7lSEp71/SEp7i 
DEC70/OFC70JUN71/JUN7] 
nEC70/DFC70J'JN7i/APR7i 
SPP70/S*-P70JUN71/JUN71 
JAN71/JAN7lJHti7l/JUN7l 
JAN71/JAN71DEC72/0EC^? 
JAN71/JAN71MAW73/MAR73 
JAN71/JAN71JUN73/JUN73 

I-lEhWS!'JÜY-kMPN(»t*S02M0NI TOR (»«ONI T INS) DEC71/OEC71JUN72/JUN7? ( AÜÜ ) 
ARR«OCU^5?:L»,LA"TSURVEYRPTS 
A.<ALPRUG»ABATFTECHS 
FIN-LRPT 
PERSMAULSCALEFI UIOBEüFEASSTUDY 

INSTALt*EvALOFTNCINERATORSYST 

SFP7l/SrP7l0CT72/SEP7? 

APR72/MAY72JUL72/JUL73 
AU073/SFP73SFP73/MAY7A(AÜO) 
APR72/APP72JUN73/JUN73 
JuL7l/JiiL7lDEC73/DEC73 
JUL71/JUL71ÜEC73/DEC7 3 
SFP71/SFP71NOV71/NOV71 
SEP71/SEP7lMAr72/MAv72 
MAY72/HAY72JUN72/JUN7? 
MAR72/MAR72AUÖ72/AUG7? 
JUL7l/JiiN7lDEC7l/0EC7l 
JAN72/JAN72JUN72/ 
SFP7l/SEP7lJtJN73/JUN73<A00) 

mmMt   JuL72/JiiL72FFb75/FEB7S(A00) 
pt?EPUS<»r:PAR*FT»"ALRPTlHAAP) JUN73/JUN73SEP73/QEC73 

^PT*/WtcF0HWATrRP£CY*C0NTAHREC<lNAAP)N0V72/FFB73DEC72/MAR7 3 
Ar;AL0ATAW/INFn,,EusE0FwASTE«(ATEp(BAAP)0CT73/0FC7iNOV73/FEBU 

♦ U*72,7J»7«   SAFETYHA2A«0S«;T||ÜY*ASS0COPfcREVAL 
♦ 11472 PRCGPU»«n 

♦11*72                   EVALOFH-vERSEOsMOSIS 
*U*72                   FINMLRPT 
♦ 11*72 COMPRÜC(pMl) 
♦ 11*72 PILWTSTOYTOEVAI «THO 
*11*72 5>TATANML0ATA 

«11*72,73 TaEAlOlriYROCF-! LULOSEWASTEi» 
♦ 11*72,73,7*   ÜEGNADATIONOFOLLAGENWASTES 
♦ 11*72x73 a             - 
♦11*7**7J 
♦11*72,7.* 
♦11*72.7J 
«11*72 
♦11*72 
«1I*T2  
•11*72 
«ll•7^  
♦ 11*72 
♦11*72  
♦11*72*73 
«1I*72TT«— 
«11-72,7b 
«11*73.7* 
«11*73 
♦ 11«73 
«11*73 
«lnrrr 
«11*73 
«11*73 

FIK?LRPTFort*ATrRRECY/R£USE(HAAP) 
Tr>ENT(^SPLlNSToUNEEDS(lNSTHUTFCM) 
LAebTul>rAvrtNüX«S02M0NlTUR 
E•■vISctnROFEXPi »ASTE INCP «FREEMAN) 
SFTYCNTLUseNOFPXPLlNCH(|jUGWAYPG) 
irrrERIMRpTS 

FISCObLIG 
"    -SURVtYSpLANNEntWATERSURvEYS) 

SUPVtYbcüfJÜ 
—"»CWA»*P'S 

UAJAEVAL 

SEP73/DEC730EC73/MAR7« 
JAN72/JAN72JUN73/JUN73(ADD) 
ÜEC71/OEC71MAR73/MAR73(Aü0) 

N0V7l/NnV7lJUN72/JUN7?(A00) 
JAN73/JAN73JUN73/JUN73(AOO) 
JUN72/JIIN72MAY73/MAY73(A00) 

SEP71/SFP71SEP71/SEP7) 
SEP71/SFP7lDEC7l/OEC7i 
SFP7l/SFP7jJuN73''JUN73 
DFC7l/DFC7lJI'N7«/JUN74 

DEC71/0FC7lsEP7«/SEP7« 
OATAGAPANALPOl I UTEMEM0FR7SELG0C0PLANTN0V72/NOV720EC75/0EC75 
USeNCRlT£RlA*S'ECS (MAAP) 
SELCUNt^ACTOp*TSSLECONTRACT 
PlLOTpU^TOSGM.FAb 

 -P-IfaT-Pt^MTlNST'lLL»TIE-rN 
PlLÜTPtAHyEVAL 
FINALPPT 

«1U73THKU76 üSC-WPRUCINSTALI EUUlP 
«1H73TMRU76 ÜSCNPROCINSTALI REVEQUlp 
»11*73       EJGKAPPL 

JUL72/JML72DEC72/JAN73 
0CT72/0CT72MAY73/APR73 

MAY73/MAY730CT73/NOV73 
Nf)V73/0EC730EC73/MAY74 
JAN7«/AuG7«APR75/JAN7e 
JAN75/FFB7BAPR75/0EC7<> 
APR73/APR73AUG78/     (üt-U 
OEC77/0EC77JUN80/     (AOO) 
MAR73/MAR73JUL73/AUG73(AOO) 

E 
E 
E 
E 
F 
E 
F 

E 
E 
E 
E 
E 
f 
E 
E 
E 
F 
I 
F 
F 
F 
F 

E 
E 
E 
E 
E 
F 
E 
E 
E 

E 
E 
F 
E 
F 
E 
F 
E 
F 
F 



c 

41U73 OSGN^INSTALLPILOTPLANT (TNTLINE) APR73/APR73JUN74' (DEL) 
♦11*73 ÜS6N»lNSlALLEouIp(vAAp) MAR73/MAR730EC73/JUL74 

♦I1*T7 rTrctWKPT-TDTT^CTNEP.ÄTTONEFTOPT APR72/APR73SEP73/SEP73 
4U»73THWu7fe   »»LOlUBfcüHoDOFPTLQT SCALE INCINERATOR APR73/APR73*AY76'HAY76 

*II«TJr73»76   A^AfEVALoFFUUTDPROTSCALElNCTNCRATORJUN76/JUN76JUL77/JUN77 
411*73,74.75   ME^UCECOCOSTAN^L  JAN74/JAN7AOCT75/MAY78 

♦ TT*T3 IKAXTTVOT "  SEP72/SEP72N0V72/N0V72 
411*73 b£Ni:M*lNTERHEO^CALEOEHO 
*11*T3 FTTxALpPi 
♦ 11*73                  P»C<»*UNU(RAAP» 
♦11*73 HEKC«-SCALETEST      
♦ 11*73 FIKALRPT 

♦ 11*71 P1?C?7TJW5IVAAP) 
♦11*73 PwAStlLAasTUOI^S 
*1I*73  
♦11*73 
♦ ii*fr 
♦ 1M73 
♦ 11«7T.-TW- 
♦11*73 
♦11*73 
♦11*73 
♦11.73 
♦11*73 
♦ 11*73- 
♦ 11*73 
♦11*T3 
♦11*73 
♦ 1I*73~ 
*11*73 
♦ irrrr 
♦11*73 
♦ HAT!" 
♦11*73 
♦ll*7l 
♦ 11*73 
♦ 11*73 
*11*73 
*ll*73 
*11*73 
*1T*T3~ 
♦ 11*73 
♦TT*TT 
♦11*73,7* 
♦ II*TT— 
♦11*73,7* 
♦irA73TT«- 
♦ 11*73 
♦ ITTT3  
♦11*73 
4-11*73  
♦11*73 
♦11A7A,75 
♦11*7* 
♦ 11*U  
♦11*7* 
»11*7A,75 
♦11*74 
411*7*  
*11*7* 
♦ nw*  
♦11*7*,75 
VfTin  

PHÄSEII?rxpERCONTRiaS7ÜYru«NAC£M0D 
MILOTPLAMTEST,EVAL 
FTKALT7P-T '  
OPTplLOTOpER^S^LPROTO 
U^-LINTDERO  
HEN^MSCALFSTUOTESJREUSESCRAPPROP) 
LASSTUDYI^AAP) 
Pf-EulMKpT 

DEC72/DEC72JUL73'JAN74 
Au073/FE87AsEp73/MAy74 
N0V72/N0V72N0V72/AUG73 
DEC72/AU673JUN73/APR74 
JUN74/JUN7AJUL74/Au074 
N0V72/N0V72NOV72/JAN73 
JAN73/JAN73MAY73/MAY73 
JuN73/JuN73SEP73/N0v73 
0CT73/DEC73N0V73/JAN7* 
N0V73/FE87*0EC73/MAR74 
JU*72/     HAR73/     (DEL) 
APR73/     DEC7A/     (DEL) 
JUN73/JHN73JAN7*/JAN74 
JUN73/JHN73AUG73/AU673 
AUG73/SEP73SEP73/N0V73 

"-DrTSPECSÖuRCES"FBENTENE*ETKYLACE(BAP)JUL73/jÜL73MAY74/MAY74 
PROCBENCHcCALEFQUlP 

"EVALtOtrrP —"" 
tVALpOTMTHDOFEi INSOLVENTS 
TTMCRPT  
ratRlM^pTFORE"PRCCSTUOYATHAAP 

nDEWTO»;SP"L'lN$T»iiNEEDS 

N0V73/Nnv7JMAY7*/HAY74 
FEB74/FEB7^JUL74/JUL74 
JUN74/JUN7^OCT7*/0CT74 

SEP74/SEp74JijN75/JuN75 
MAY73/MAY73JAN74/JAN7A 
JUL73/JIJL73JUN74/JUN74 (A00) 

UEVO^NOKTCSLHDRYHONITORIOPTICPROBE)   0EC72/0EC72JUL73/JUL73 (ADD) 
' ■ u PTT CPKTOETäB ♦ öTXo T SC ACE 

EVALOFAMeAlRMO-iITOR 
EvTlCürNOXsUUPCFNOMTOftS 
EVALOFWATERMOWTTORSYSTS 
urvPOLAüÖGRApHTcTYPEMONlTORrNrTRO) 
FEASSTUYFoRRAMftNSPECTRO(TETRANlTRO) 
HAüSlUYFnRCÖLöPTFETRT  
ÜtVPiE^OELECTTvPEHONlTOR 
ü£vWFR^REDTYPrMONlT(MEfMYLNlTPATE) 

EVALüFPINKKATFCMOMTüH 
[WTtHI«RPYfi  
HKGNDACjUlS 
PWELlHt/sörjFöRT» ITTE5TSYST  
MENi:rtSCKLETESTnFPROMIS*PPROACMES 

" ~3U»7E7$PLÄNNEn(AIRSüRVEv) 

-FEASSTUorwüSEPOESS f «iATERBASTLUBTSl 
ACCPERb 

—PUL'CEQUIP  
ENVARASSESS 

~~öUARTERLYsOPvEy 
ANNUALPROQRPT 

- PDI^UTE^EMOFRPFHPLANTS*FINALENGRRPT 
UPEH#EVALEOUIP 
IKTtHI«lRPT  
FINALRPr 
MYBPXDEMMjSSir>* STUDIES         
EQcIpHÜC'(vAAP) 

—FüPNACETEVALTE^TS  

♦11*74 
♦1147* 
♦11474 

FINMLRPT 
~pILÖTPLÄNTTtST-LAN(RAA-p-,-MEPOrr 
PILOTPLäNTINST'LL^EVAL 

- ■PIWTPL...NTINST/.LL*EVAL- 
EwJy IPPHOC (PHA$r 11) 
E-LlPDtL  
EJUIPEVAL 

DEC72/DFC72DEC73/DEC73(ADD) 
AüG72/AUG72JUL73/JUL7 3(AD0) 

SEP72/SEP72AuG73/AuG73<AOD) 
JUN73/JUN73MAY74/MAY7*(ADO) 
SEP72/SEP72JAN74/JAN7A(ADO) 
JuN73/Ji)N73sEP73/SEP73 (ADD) 
JUN73/MAY73SEP73/0EC73(ADD) 
SEP72/SFP72SEP74/SEP7*<ADD> 
FEB73/FEB73JAN74/JAN74(ADO) 
APR73/APR73DEC73/DEC73(AOO) 
JUN"73/JUN73MAY74/MAY7A (ADD) 
JUL72/JUL72JUN73/JUN73 
APR73/     SEP73/ 
JUL73/MAR73JUN74/ 
SEP72/MAY72DEC72/0EC72 
N0V72/N0V72JIIN74/JUN7* 
MAY73/MAY73JUL73/JUL73 
DEC72/DEC72JUN73/JUN73 
DEC72/DEC72JLIN73/JUN73  
0EC72/JAN73MAY73/JUN73 
JAN73/JAN73JAN73/APR73 

JUN73/JUN73JUN74/DEC74 
SEP74/SFP74DEC76/DEC76 
DEC73/AUG74MAH74/JAN75 
MAR7*/APR75MAY75/MAV7f  
JAN74/JAN74APR7*/FEB7S E 
N0V75/     FEB77/ E 
MAY74/HAY74JUL7*/JUL7» E 
JUL74/JUL74AUG74/AUQ74 E 
SEP74/0CT7*0CT74/N0V74 E 
TFBTA7FPB74APR74/MAR74 

l 
E 
B 
E 
E 
I 
E 
F. 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
F. 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
F. 
E 
E 
E 
F 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 

APR7A/APR7*0CT75/0CT7s 
SEP73/SEP730CT75/0CT75 
SEP73/S£P73QCT73/0CT73 
0CT73/0C773N0V73/N0V73 
N0V73/NOV73JUN74/JUN7A 



o 
0> 

41147*       FUVALRPT MAR74/MAR7*0CT7*/0CT74 

44 1*74»75.76 ACIÜ»ATERRECYFTNALRPTÜSON(RAAP)      JUN76/0CT76N0V76/NOV76 
4ll*T* MNALHWTWATtRUTUSlUDTlHÄAR-INTERlTTr *T)G74rXAL)GT*DEC74/0FCT«- 
411474       £VALPIL07PLANT(M0DAC20MF6) SEP74/FEB75APR76/MAY76 
411474 F1N*L«PT 
411474 
411*74 
411474 
41 ITT* 
41147* 
«11474 
411474 
•11*74 
411474 
411474 
411474 
411474 
411474 
411*7« 
411474 
«11474 - 
411474 
41U74 
411474 
«11*74 
411474 
«tTTTA- 
411474 
4-1 r*T« 
41W74 
4-11474»7ü 
411474 

411474 
4U47« 
4U474 

411474 
41 H 
411474 
41 
41U75 
411 
411475 

411475 
♦mrs- 
41U75 
41-i^r^- 
41l475f7t» 
*11«75  
411*75 
4 114-75  
411475 
*lh*T5- 

EC0ÄNAL0FR£CY/nEUSEFORMAAPA*BPROC 
lÜENTOFsPLlNSTBUNggOs  
RPT 

ÄPÄT6 r\ PR78 JU W76 / Jljnfg- 
JAN74/JAN74JAN75/JAN75 E 

-jutr«rjncT«-juwT5/juw7rrAütn-E_ 

AUG73/AUG730C773/0CT73<A00) E 
ÜEVULTHAVIULE7T7PEW0NITÜRIH0N0NI1HO7 FEBT3/FEB73JAN74/JAN74(ADO) E 
RPT JAN74/JAN74JUN75/JUN75«A00) E 
UPTlCP«UÖ£LAB*niLUTsC*CE  JAN74/JAN74DEC74/0ECT*(ADD) E 
0PTlCPH0BfLAB*oIL0TSCAL£ JAN75/JAN75DEC75/NQV75(ADO) E 

STP73/SEP73AUG74"/'Aua74 c joirr E' 
FEB74/FEB74MAY74/MAY74(AD0) E 
FEB7*/FEB74JuL76/AuG76(ADO) 
0CT73/0CT73JAN74/JAN74(ADO) 
0CT73/JAN74MAR74/MAR74(ADO) 
JUL74/JUL740CT74/0CT74(ADO) 
JANT«/JAN7«JUN75/JAN75 (HDD! 
FEB73/FEB74JUN75/JUN75(ADD) 

tVALÜ>NDX$OUHCFMUM TUR5 
HPT 

-EVn^OtTA K Ö G RHVM TCTYPEMONI TOfT 
HPT 
HPT 
RPT 

-Rp-r 
EVALINFRAREOTYPEMONIT 

TJEVO^A^NTTpTVQNlTORTROX/WWXT  DEC73/0FC73JUN77/JUN77 (ADO) 
EVALOFWATERMONTTORSYSTS(EVALMONITINS)JUN74/JUN74FEB75/FEB75(AD0) 
!NTtRT«HPTS "~ " JUN7A/JUN74MAY75/MAY75(A00) 
CNTLSYiTDsGN(CKJ7FGF0RNliH0CELLUL0SE)   Jl)l-73/JuL73DEC73/DEC?3 (ADO) 
n&T*LtLNTL5T!>T  
1NSTALLCNTLSYST 

-TNrTTE5TUNüERPT äWT CONDITIONS  
PlUOTFAcOsGN 
gVAL0rftCSULTS*wPT  
RESURVEYPLANNF^ 

AgPARpTs '  

K 
E 
E 
E 
E 
E 
E 
E 
E 
E 

JUN7«/MAY74DEC74/NOV74fAD0r E 
JUL74/MAY74SEP74/SEP74(ADD) E 
0CT73/     SEP74/ E 
JUN74/     DEC74/ E 
N0V74/NOV74APR75/APR75(AD0) E- 

APR74/APR74OCT74/0CT74      E 
0CT73/0C773DEC74/DEC74      E 
DEC73/0EC73MAR74/MAR/4 
DEC73/0EC73SEP77/SEP77 
HAR74/MAR74MAY74/MAY74 
JUL73/SEP73JUL73/SEPT3 
JUL73/SEP73JUL73/SEP73 
JUL73/JUL73SEP73/SEP73 

DATAEVAL 
0CRDW/T*ü£>/E:XPPROGS 

FEASSTUDYCABBAOE*PIEHCE 
FUNDSHECVO  
FISCALöBLIG 
LITSEAHCW  
AUT0E0ÜlPSTÜDYr0R>iATERANAL(*ATENINsT)OCT73/OCT73FEB74/FEB7* 
PURO» wATEgyt»AXTfQtfT»  FEB74/FEB74JUN74/JUN74 
AUToEQuIPSTUDYfORAlRANAL(AlRlNSTRU) ApR74/App74AuG74/AuG74 

-AtW^*x.PftOGRPT JUN74/JUN74JUL74/JUL7« 
öENC

H
SCALESUPPORTSTUüI£S(RAAP) APR76/APR76AUG76/NOV77 
»L*pILOTM.A*T!>EL — OCT74/0CTT4MAY75/MAY*5 

PROjjUJNDUAAP) MAY75/MAY75JUN75/JUN7S 

—rOE^^OF^WETTlMOURITIESrB*»!  — SEP75/NOV750EC75'DEC75 
EVALOFfttMOVALTFCH(H^K) DEC75/JtiN76ÜEC76/DEC76 
55RP(VAAP-)  FEB77/FEB77JUN77/JUN77 
ASStSS^RPT NOV77/NOV77MAR78/APR7B 
 JAt*78/JAN7HMAR78/MAR78 -THpEVO*gHVb»U"»gb 

SSRP(VAAP,RAAP> 
-nrr 

UEFPROGPLANS*OBJ(ÖAAP) 

BEN^HsOftt^gVAt  
EQüÄPEWAL 
PlLyTPLANfPSGM — 

SEP77/NOV77OCT79/0CT79 
«A«74/MAR7*JAN77/JAN77 
JuN76/JuN76SEP76/SEP7ft 
SEP76/3FP76FEB77/FEB77 
OEC76/DFC76APR77/APR77 
APR77/APP77JUN77/JUt77(AD0) 

411475*76    PILOTPLAUTINST^LL^EVAL 0CT77/NOy77DEC79/     (ADD) 
11*75 uev|CCHFORREt:4'?ECYlOFeTHAC£*NrTHatPl)WAR75/HAR75MAY7S/JUL75 
•11475       BENC*SCALEEVAlnFBESTMTHD*EUUlP       HAR75/MAR75MAY75/JUL75 
I IT« 75 FIKAtRPy  FEB76/FEB760CT76/0CT76 
411475       OR0fcüUlP»CMPLO"TA0SGNPlL0T(VAAP-SAR) FEB75/FFB75JUN75/     (DEL) 
»11*75 LUNST*£vALUFPIL0TEOUTP JUL75/     NOV75/  (DEL) 

FINALpHT N0V75/     DEC75/     (DEL) 
"VAAPSEÖCO0L ♦P*'ncRECECOANALF INRPT rEWÄ) JUN75/JUN75DEC 76/MAR 77 (AOO) 
1AAP«AAPLAPOPFOPI»IIFINALRPTS        APR75/APR75JAN77/FEB77(ADO) 

-BENtwSCTiLEVAtPwTirFTNALRPr APR75/APR75MA776/MAY77 I ADO) 
lAApBLÄcKpoWOR^FGpHllFlNALRPT        ApR75/ApR75jAN77/FEß77(ADD) 

411*75 
411*75- 
411475 
41I4-T5- 
411475 

E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 



o 

75.76 «AAPPYK<)»KISSTI ECASEPHOPPulMIFlNfipT 
75t7o JAAPSELLlTEHFR'Hl«IIFlNAL»PT 
75.76 "jAAp^FG()F„M«T«-TKYLPHr*IIFINALRPT 
75.76 dAAPSEUCüOL^PO^CwATEWSURFINALPPT 
75t76 SrEi:«ATr^^GTT/««:KASASSGN 
75 USCN(MTHoCNTLcYST) 
75 ~PPGb*IN5TALL 
75 tVAL 
75 *PT 
75 USCw«TLTHAMTP"METHANECNTLSrSTJ 
75 P"Ci:*INSTALL 
75 MPT 

75 LlTSEAKCHtSOXr-TLSYSTI 
75 OSGN 
75 P-C- 
75 I' STALL 
75 H42AR0S,'JAt»0Wl IKEEVAL 
75 M»»1 
75 " rENTo^SPLlNST-UUEEOS 
75 tvALO^ULTwAVin, ETTYPEMüNlTOR 
75 tVALOFA'öAlR-«n.rTOR 
75 t^ALUf NOXsüURrFMOMTOHS 
75 «PT 
75 t <TPUL«XJGRAPHICPRINCIPU 
75 twALOFPlE^urLfrTTYPEHONirOR 
75 ^1 
75 «PT 
75 KP1 
75 EVALUFH\"«.\TYP«-»'OMTOR 
75 
75 EVALOP** vTFuN0*"T0RSYSTS 
75 f. V^L^^^AaClOMtsTHONlTüh 
75 I   TthjM^PTS 
75 K'ALCNlLSyST 
75 RF1 
75 JSCNJ»LLI^KYCNTL^YST (EXPL*PROP»IAST£INC 

75 PVALSLUjVKjyCNTL^YST 
75 
7b EvALCMi_,rST 
7b LlPpH'JC 
75 *>•• E£OFPiLMFLA>!T*HLDG 
75.70 ^iLO^A-TtbT.F^'AL 
75 ^APHESüRyEY 
75 ' ^Ap«prnrviATrpANALEguIP 
75 PtjftCÖFAjrtANALFr.ÜIP 
75.7o AUTOAD^TOFAIPANALEQUIP 

75 FIELDSUJVFY(PRA) 

75 A.»KUALP.)OG«^PT 
75 C .TRNEG*A„/vPO                   
75 rft V^ATMFKPOLSI^VEY 

75 sEXTECHPÜPSTuPv^PLANPROÖ 
76 ^^ICAclOSf-UßtVAL 
76 ►,ITRiC*Clr>SCPi"nEVAL 
76 EvALOFht/PMOC 
76 FIN^LRPT 

76.7T 1  .ItHINiPTn^FLi'IUbEUPlLoTSCALEINCR 
76,7T FINAL. 
76 HP7-»T0P 

76 EVALÜFT-RTIARVYREAT 
76 UNALRKJ 

76 PILOTPL.r.MTDSG^*INSTALL(PII) 
76 PlLOlPL^«utVAL 
76 P^CrOsY5Tr>SGN*TNSTALL 
76 UNALRPr 
76 ^UBUFFINAL^PT 

76 *OH-b»X *pFrR"AP(ARKADCUM) 

FE875/ JUN75/ (DEL 
APR75/ AUG75/ (DEL 
JU*75/ NOV75/ »DEL 
AU675/ JAN76/ (OEL 
FE875/FFB75SEP77/SEP77 
MAR75/MAR75JI(W75/MAR76 (ADO 
AUG75/JAN76SEP76/AUG77(AOD 
SEP77/SFP7 7MAY79/MAY79(A00 
JAN78/JuN79MAY78/0EC79(ADD 
JHL75/JIIL75JAN76/JAN76 (ADD 
FE876/FEB760EC76/MAR77(ADO 
JAN77/JAN77APW77/JUL77 (ADD 
MAY75/MAY75JUL75/JUL^5(AOO 
SEP75/SFP750EC75/APR78(ADD 
JAN76/J4N76DFC77/APR78CAD0 
JAN78/JAN7ÖJAN80/ (AOO 
MAY80/     JUL80/     (AOO 
AuGeo/   (JCTBO/    (ADO 
JUL75/JIIL750CT77/     (DEL 
FFB7*/FEB7«JI)N75/JUN75 (AOO 
AUG74/AHG7*JU*75'JUN75(ADO 
SEP74/SEP74N0V75/MAY76(ADD 
AUG76/AUG76NOV76/0CT76(ADO 
N0V75/NOV75DEC76/DEC76(AOO 
OCT7*/OCT7*APR77/APR77(ADD 
JUL75/N0V77OCT75/ÜEC77(ADD 
MAY75/MAY75AUG75/AUG75(ADD 
JUL77/     SEP77/     (DEL 
OCT77/     HAH78/     (DEL 
APR78/     JUN78/     (DEL 
MAR75/MAR75DFC75/MAY76(AD0 

MAR75/MAR75UFC75/APR76(AD0 
JUN75/JUN75DEC75/0EC75(ADD 
DEC7A/0FC74JUL75/JUL75(AOO 
AUG75/AHG750CT75/0CTT5(AOO 

)SEP7*/SEP7*UEC7A/DEC7A(AOO 
JUL75/JHL750EC75/N0V75(AD0 
JAN76/JAN76APW7fc/APR7MAD0 
0CT7*/0CY7*JtlN7b/JUW75(AD0 
JAN75/     JUN75/ 
JUL75/     JUN76/     (DEL) 
JUL75/     MAR76/ 
SEP74/SFP7A0CT7A/0CT7* 
JUN7*/JHN7*FEb75/FE8 7s 
AUG7*/AiiG7ADEC7*/FE97b 
0EC7A/MAR75OCT7b/JAN7ft 
SEP74/JÜN75JIIN75/ 
JUN75/MAY75jiiL75/JUN75 
JAN75/JAK75MAR75/0EC75 
MAP75/MAR75APH75/APR75 
MAY75/MAY75JD'.75/JUN7^ 

AUG78/     FE879/ 
FE679/     AUG79/ 
MAY80/     FEböO/ 
MARflO/     JUN80/ 
MA^76/MAY76MAM77/ 
JAN77/JAN77JuN7 7/JUN78 
JUN75/AUG75J|.L76/AI)G7^ 
MAR76/MAR76MAR7 7/APR7 7 
DEC79/     APWHO/ 
FEB76/FF8760CT76/0CT76 
SEP76/SFP76HAH76/JUN7ft 
0CT76/0'"T76Ji)L77/ 
JUN77/JHN77APW79/APR79 
MAY79/MAY79JDL79/SEP79 
AuG76/Ai)G76Auo7b/AuG76 

(DEL) 
(DEL) 
(ADO) 

(DLL) 

(AÜU) 



s 

411*76 
411*76 
411*76 
*lU7b_ 

411*76 
411476 
411*76 
4TF4T6- 
411*76 
4114 76 
411476 
»11478 
411*76 
411*76 
411476 
ttrrr*- 
411*76 
411*70 
411*76 
n 
411*76 
nrrrs- 
4U*7T 
41T^7T- 
411477 
411477 
411477 
4H« 
411*77 
4tr*rr 
411*77 
411« 
411*77 
411*77- 
411*77 
411477 

PEPfSMT-TpRMSToR/STABTESTS 
PEPÜONO-TpRMSToR/STABTESTS 

411*76 
411*76 
411*76— 
411*76.7 
411476.7 
411476.7 
4U«l76.7 
4ll*76t77    F1NALRPTHECOMFORR£CY/REUSE(NGU) 
4H476 HPT  
411476       EVALOFWATERMONTTORSYSTS 
411*76 tVALOFSULFIUfcHONuOH 

SEP76/SEP76JAN77/FEB77 
SEP76/SEP76SEP77/SEP77 
5EPT7/SFP77AU678/'AUGTB 

nFt-»EfFLwATER0UALttUANT(C5L/ARRAOC0H)OC777/OCT77jAN78/JAN78 
EVALOAfA— FEB7B/FEB7BHAY78/HAY7B 

JUN78/JUN78JUL79/AU079 
JUN78r3UV7BJUtTB/AUG7H- 

FlNALRPTRECOHFnpRECY/REuSE 
FlNALRPlHgfU^^npRECY/PEUSOOSW) 

EVALOFTOTCARBO»«MONITOR 
tVALeFNllffUWUWTYUWUIW)  
EVALOFMyOROCARoONPONlTOR 

. t*t*ppTs  
FINALRPT 

411*76 
411476 
411476 

411*76 
411476 
411*76 
411*76 
411*76 
411*76 
411*76 REPEATCOMPOST 
411476 HEPg*T&NA|_  
411*76 FINALRPT 
*TI*76" tUJtlClTTSfUUlfc'MPHASgll 

ASSY0FPIL01 »EO'UPBLOG  
IDENT»EVALOFTNTCOMPOSTPROO 
lN!>TALLLUHPUSTFUUlP(PngSEI7 
ESTABACTCOHPOST 

LCAAPR£SURVEY 
SATEIrJSTHtC*TESTEiroiPwATER 

FIKALRPTKATER 
-OWSlTClNStALL*TESTEQUlP-Ar*~ 

FlKALRPT-AlR 
FIKALRPfpRCKj  
SAAP(FlELDSURVrY) 

-PBH  
PBA 
SAAP"Ptb  
RAAp-ptS 

PPA»SUNUPT1C  
PBA-P* 

-yftAr-BLrjiHOS  
HAAP-PtS 
VAAP-P6-S—  

JUN78/JUN780CT78/AU679 £ 
JAN77/JAN77SFP77/SEp77(ADD) E 
JUN76/JUN76JUL77/JUL77(AD0)   E 

 I»AR76/»UR76JAN80/ "TADDrT 
MAR76/MAR76JAN80/     (ADO) E 
JAWT8AJ«N76M«R80r TAOOT E 
JUN76/JUN76DEC76/JUN7e(A0D) E 
JAN76/JAN76JUL77/JUL77CA00J E 
APR76/     MAY76/ E 

 JAN76/     APP76/     (DEL) E 
MAR76/     N0V76/     (OEL) E 

 WYTT/MAT77jUN77/JUL77tADDT E 
MAR78/MAR78JUL7B/AUO78«A00) E 

—JUL78/NOV78SEP78/FEB79(A00) E 
MAR79/MAR79APR79/APR79(A00> E 
APR79/APR79JUN79/JUN79CA00) E 
JUN79/JUN79SEP79/SEP79 E 
MAY79/MAY79APR80/ E 
JUL75/JiiL75AuG75/AuG75 E 
FEB75/JUL75APR77/APR77 E 
APR77/APR77MAY77/JUL77 E 
0CT75/JUL75MA«79/HAP79 E 
MAR79/MAR79APR79/MAY79      E 

 ÄPR79/MAY7*MAY79/WAY79 T 

RMA-BIÜL 
DPO'UlOi.  
PROiEGUlPCONS*INSTALL 
UEVCNGKoAfn  
PP£LIM$TOY*EVALSELTECM 

PlLOTsTpr  
FINALT*SKRPT 
ANAL»OKwAXCONTfHlOWTOFlLTCWtKAAP> 
KATtHBÄLVsPROC»PR0O 
COLSTEAMCO^PFRMgt.TKeTTLE« 
PR0P*AXREMHTHnPRI0RTOFlLTERSTEP 

FINALRPT 
gyALREUstoFSTgiNCCWO 

AUG75/AUG75SEP75/SEP75 
0CT75/0CT75N0V75/N0V75 
MAY76/MAY76MAY76/MAY76 

MAP75/MAR75AUG75/MAR76 
AuG7*/sfp7*SFp75/JAN76 
JUL73/AtlG73MAR76VAPR76  
JAN76/JAN76N0V76/MAR77 
JAN76/JAN76OCT76/AU077 

MAR76/JAN760EC76/JUL77 
MAR76/JAN760EC76/AUG77 
JAN76/JAN76SEP76/JUL77 

-3ANT6/JAN76SEP76/AUG77   
0EC75/0EC75AUG76/DEC76 
"»AY75/MAY75SEP75/SEP75 
0EC75/DEC75JAN76/JAN76 
FEB76/MAR76MAT77/DEC77 
JAN80/ MARÖO/ 

I 
I 
E 
E 
E 

-x 
E 
E 
E 
t 
e 
r 
E 
I 
E 
E 

(ADO) E 
— WA V77/MAY77 JUL77/JUL77 T 
MAY77/MAV77NOV77/NOV77      E 
AUG77/AUG77AUG77/AUG77(AO0) E 
AUG77/AUG770CT78/0CT78      C 
NOV77/     JAN78/ 
0CT78/0CT78DEC78/DEC7a 
JUL78/JUt78At^78/AUG78t*©0? r 

EvALREuS£oFTRF<«TEOyATER                                    JUL78/JUL7B0CT78/0CT78<ADO) E 
C«Lif»*TCRB,JLV^vATERGUALRELJr0üSE(I0lPl1»AY77/MAY77JUL77/JUL77 E 
IUENTRtCY/REUSFMEAS                                              JUL77/JUL77SEP77/SEP77 E 
FTN*tRPTD>,G5RFCOW                        OCT77/OCT77NOV77/MAY78 E 
C0*P*EVALPIL0TPLAMTMTHOSF0RNIYROR£M     APR77/APR77JUN78/JUN7fl £ 
FCP*CO*WAL0NES t AB»PHOP*THOS ;jtm7TA3tm7TJUt«78/rE879— 

411*77 FlKÄLRPy 
*ll*Tf SAAP 
♦11*77       AIRPERMIT(MAAPI 
4 11 *77 gATERPt-RMlT  
411*77       SOLIDXASTEPERMTT 

-xmrr rjtmYT jvurssr EB 79— 
JuN78/SEP78JuL79/AuG79 £ 
0CT76/0CT76N0V76/FE876 E 
FEB78/FEB78SEP78/SEP7B £ 
APR78/'APR78APR79/0CT78 E 
JUN78/JUN78JUN79/JUN79 E 



c 

«11*77 
»11*77 unrr 
♦11*77 
41147/ 
♦11*77 
»11*/» 
411*78 
«mrar 
411*76 
411«TT- 
411*78 
«114/8 
411*7«* 
4l2*~ 
412*7 
4I?C7T- 

R 

PBA«fItLOsURVFv) 
MBA-PRÖDAREACRFEK(SUKVEYRPTS) 
PHA3ElPP0GTn*T  
ExpCApTESTE^fLi.ENTS 
HtVÜ*TA«OeVPRftA  
IMPLPRÜG 

UMLWPT  
TOA^tFlELOSURVrY) 

TATJ  
TOAD(S<JRVEYRPTO 

-jrep  
PHASEIIPHOGRPT 
S^gU0«N,üNLTNETfc5TPTTa-|ETTr- 
pHASfl!] 
K«AS7CRPLANffETTm— 
^rJCC^sSMACHENSoSTuOIEs 
PT?E*- TWCTCLTSTITMES  

*l2*79       fINALPKOCESS 
412*79 T.3CL*^lXTijRESPgC5  
4 12479       P«C6RAHMINO 
412*79 FIKAt^«5üE5TGN  
* 12*79                  TO0L*FlxTuREPUPCMASE(BUILD) 
«124-79—    rJST«LL*TRYOUT  

KUKO^(20r)PC$TOTAL(S   *8   ) 
UNALTZEDATAPKTS— 

MAR77/APR77APR77/MAY77 
SEP77/N0V77JAN78/JAN78 
Nf0V76/0EC76SEP77/NoV77 
JUL77/0CT77DEC77/0EC77 
JAW77/JUL77HAR77/DEC77 
SEP77/AUG78DEC79/ 

-JUN79/ 
MAV78/MAY78JUN78/JUN78 
MAY78/MAY78AUG78/AUG78 
JUL78/JUL780EC78/0EC78 
5EP78/SEP780EC78/0EC78 
JAN78/J4N78FEB78/MAR78 
HAR78/MAY78FEB79/FE879 
N0V78/N0V78FEB79/FEB79 
OEC79/FEB800EC79/FEB80 
FEB80/OEC79JuL80/ 
APR80/APRAOAUG80/ 

412*79 
412*79- 
412479 
412*79- 

41477« 
41477U 

41*770 
41»//» 
41*77* 
4T*T7*- 
41*77» 

*1*77* 
41»//» 
41*77* 
*T*T7*- 
*1*77* 

41*77* 

MAR80/ 
JUN80/ 
SEP80/ 
OCT80/ 
NOV80/ 
JUN81/ 
SEP80/ 
JUN817 

SU8MITFINALREPTDATAPKG*TOOLS*FIXTURESOCT80/ 
"iU^O^PRTjCoPT 

412*79       RUNO^l}0pCS 
»T2*T9 FTKTCPTT  
* 13779       HELtASEPRoGRAM^UTHORUATlON 
«13T79 RLVlCW*L5TaBEqMlPDSGWPA-RAWETERS ~~ 
413779       PRE^ARtsCoPEOFvoRKTOOETERHlNEFEAS 
4137f9 ÄVA«OFE-S5c0NTD.CT 
413779 FEAfrSTÜOY  
413779       5ELC0NCFPTTTÖWrDETr 
413779       OEVCÜNCEPTS 
41J/79 PMbLlHÄ|JALV^rs  
413779       FIN*LENGREVAL 
41 3779 FTKALTrCHRPT  
413779       FINALSOlKpT 
«TTTTO PROJAPPVL  
41*770       PPE^ÜFKFQ 
4147/0 EVALOf ibLhPHUP*St-L  
*1*770       PLAirEcONTRACT 
4T*77B DETUSG1»CNTL"SY5T  
41*770       OSGN*SPECpEV 
4T4T7U EQ01PDS5W*Fire  
41*770 FLOWCHART♦0ETSOFTteAREüSGN*C0DING 
4r4-/77j INSTäLLFIELDPOUIP  
41*770       FACTTESTCOMPHO^R+SOFTXARS  

SHPWICUMPTöVAAO 
I^S7ALLC0MPlNCMLh0USE 

CSTSTÖN5ITECHECXOUIEVAL 
FINMLPHOJRPT 

MAY80/ 
JUN81/ 
JUL81/ 

APR80/ 
SEP80/ 
NOV80/ 
SEP80/ 
MAY81/ 
JUL81/ 
SEP80/ 
JUN81/" 
OCT80/ 
SFP80/ 
JUL81/ 
SEP81/ 

OCT78/DEC780CT78/OEC78 
N0V7B/0EC78N0V78/JAN79 
N0V78/JAN79MAR79/MAR79 
APR79/APR79JUN79/ (DED 
OCT79/OCT79JUN80/ 
OCT79/OCT79DEC79/FE880(ADD) 
DEC79/FEB80JAN80/MAR8O(AOO) 
JAN80/HAR80MAR80/HAY80(ADDl 
JUN80/ JUN80/ (ADO) 
JUN80/ SEP80/ (ADO) 

DEC80/     (ADD) 
N/A    OCT70/OCT70 

DEC70/DEC70JAN71/JAN71 
^AR7r774AR7lÄPR7TTAPR7T  

N/A    JUL71/JUL71 

VAApriNSFcT5TTTY*5UPCNIL§^WRIMPLE- 
i>'JPi:NTLSFT^RIMPLE 
PREP^AAPSYSTSPPC  
EVALÜFPWOP»VENOSEL 
PRE^'TS^IsVFOeöIÜÜ 
EVALBIfS^vENüSFLFORANALOGS^ST 
CNTHWEO^AgAftO  
MO«fiOSG.;»pAB 

TÜFT¥AREDsflN*F 

JUL71/JUL71MAR72/MAR72 
0C77I/0CT7IJUL72/JUL72 
OCT71/OCT71NOV72/JAN73 

_AT)G7r/IÜ6f2W6V72/JuN-73 
JUL72/AUG72NOV72/JUN73 
DEC72/JUL730EC72/JUL73 
JAN73/JUL73MAR73/AUG73 
FEB73/AUG73SEP73/N0V78 
SEP73/FEB750CT73/JUN79 

-JON74/     AUG7*/ 
JAN7*/     JUN7*/ 

(OED 

(AOD) 
(AOD) 

JAXJ74/MAY74APR75/MAR76 
JüL7*/JIJN75AUG7*/ 

APR76/APR76JUN76/AUG76 
0CT76/0CT76N0V76/JAN77 

TTB7T/FEB 77ApTT77/JuL7 7 
SEP7*/AUQ770CT75/NOV78 

SEPt*/ 0CT75/ 
1NSTALI-ANALOGEOUIP»PHESTARTUPCHECK0üTJUU75/AUG79OCT75/MAY8O 

^♦EVALnFCLT-EUKDEP^KTLOFA  AKAL00SYWJV75/ JAN76/ 
PRESHPMTCHECROKTOFOIGITALSYST AUG75/ NOV75/ 

(DEL) 
(DEL) 
(DEL) 
(DEL) 
(ADDJ 
(AÜ0) 
(ADD)   r 

(OED   l 

(DEL) 



DEC75/ 
JAN76/ 

41*77*       SHPMTOFüIQSYSTTORAAP 
*1*77*       INS!ALLDIGE0U!P*CHK0UT0FINTE8SYST 
rrrrr* DWCSTSTPTPEVAT  
*i*77* SUP SOFTWARE I*PL JUN7*/ 

OEC75/ 
FEB76/ 

JUN7*/ 

(DEL) 
(DEL) 

(OEL) 
(UED E 
(ADD) 

♦1*77* 
*1*77* 
♦ 1*7M 
*1*77* 

MHkPFlMALRPT 
P»E-ST*RT-üP CHECK-OUT 
UNAUtCHBPl  
FY7*FlSCALFINAl.301RPT 

ApR80/ApRBOAu680/ 
NOV80/ (ABO) 
DEC80/ (ADO) 
DEC8Q7     riDD) E 

*UÖHU/ 
DEC80/ 
DEIBOV 
MAY78/MAY78MAY78/HAY78 
JUL78/HÄY78SEP78/FE87q 
0CT78/MAR79JAN79/AU079 

«1*77*- 
*15378 
♦1537H 
♦15378 
♦15J7B 
♦15378 
»T5TT8- 
♦15378 

OVEH*LLpft0JHNAL3ölPPT 
RECCIPTOFFUNDS 
AUARDUFCUNTHACT  
CORRULTRAsONICnATA 
LblABHRuU— 
CLEANPHOC 
BAND159MMM4 BlPpTJ J~ 
8ANDBINXM509PROJ 
BAmiSTiCfVÄC  
FINALRPj 

JuN/9/     IU0T97~ 
AU079/AU679JAN80/ 
JULBO/     JUL80/ 
AU080/     SEP80/ 
HAP80/HAYfiOSEP80/- 

SEP80/     NOV80/ 
»15775 
♦15378 
♦15378 
♦16378 

♦16378 
♦163/8 
♦16378 

ENGRREVIEW*ANALTSIS 
_ I^ARtyCoPFDTwURK  

REVlEwScOPEOFwoRK(IAAP) 

UCIHO/ OCT8TT/  
APR78/APR780CT78/0CT78 
T«AR78/H4R78MAR78/MAR78 
APR78/APR78APR78/APR78 

- APR7ff/APR78ApR78/APR78 
APP78/APR78APR78/APR78 

" mrYT8/KAT78MAY78/WAY^B- 

JUN78/JUL78AU078/AUG78 
_AUt»78/SEP78JAN79/FEB7g 
SEP78/SEP78JAN79/FEB*9 
SFP78/SEP78APR79/APR79 
N0V78/N0V78MAY79/MAY79 

-W0V7r/KAR7^N0V78/MART9 
DEC78/MAR790EC78/APR79 
DEC78/APR79APR79/MAY79 
APR79/MAY79MAY79/MAY79 
—JUNT9/JUN79AU079/N0V79 

»18378 
♦16378 

*16378 

*16378 
♦16379 
♦16379 
♦-TOT9- 
♦16379 
♦16379 
♦16379 
»16379 
♦16379 
*r63T*- 
♦18979 
♦ 18*7*- 
♦18979 

*t8*flir 
♦18980 

♦18980 

♦18980 
♦7898TT 
♦19*79 
♦ r9TT9- 
*19* 
♦19*79 
♦1»»79 

*194,79 
42UÜ80 
420080 

UESlONTLbfPTAN- 
APPRöV£SCOPEOFWORK*TESTPLAN 
ALL0CATl0NUFrUND5  
DSCN^FABEQUIP 

-EXF^UTIUNO)- TESTPLAN 
REVlEwOFTESTRFSljLTS 

OCtsS^ouiPTJ^GNS- 
STUOYREPÜRT 
bSlABgNbHAPPRna 
üS6NTE5TPLN 
U*>eW*FABOFEGUTP 
INSIALLOFEOUIP 

tw- 

E*ECUTlUN0FTE5TPLN~" 
FIRA.NGTESKPROVORD) 
MHODPROcDgbNS  
FINALRPTARRADCOH 

-TT7O^L301HPT  
RECElPTFUNDS 

E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
F 
E 
E 

AWARUCOrfTR-TTCT- 
PURLMASESTEEL 
CwAHStLEL  
FINALRPT 418979 

*TBVHt>      —RECUPT   FUNUS— 
418980       AtfARD OF cONjR^CT 

PROCOPT 
0PTF0R6INQPRESS 
EVALHULTPARTINN 
UETNEEOFORSPHFOOIDI2EANNEAL 

ALWACnlNETUOI.S  
FINAL HEPnRT 
FINALRPTJSI— 
FISCALÜBLIGATION 
yHELlHSlDY  
PRCt/FA80FTSTEOUlP 
STOTFRUCSAE 
HA2ARDANAL 
ERt?gC>UECONANAL 

PREPPTPAMAKERECOMM 

AU079/DEC79SEP79/MAR80 
—mnrr9/N0V79sEP79/0ECT9 

DEC79/JAN80SEP80/ 
    SEP80/--"   (AOO) E 

AU079/AU079*U679/AUG79 M 
APR79/APR79SEP79/SEP79 M 
OCT79/0CT79FEU80/MAR8Ö M 

—rz*9irrrt990Jv«*i}/  n 
JUL80/     AU680/ M 

-N0V79/N0V79NOV79/N0V79 < ADO 1 M 
N0V79/N0V79JuL80/ M 
—3Ut 80"/ FCB81/  M 

APR80/     JUL80/     (ADO) M 
—JUL80/ sCP*fr> TAOOr-H 

SEP80/     NOV80/     (AOO) M 
0CT80-/ 0EC8Ü/ TAÜO) H 
HAR81/     ApR81/ 
APPBTT «PR81/ 

(AOO) H 
1AOO) M 

MAY79/MAY79JUL79/JULT9      M 
JUN79/ JIJN r9sTP,79rSE"P^9 Pf 
DEC79/AUG79OCT80/ M 
DEC79/0EC79UAN81A IT 

SYSEVAL 
-T-IKAL30TRPT- 
LABSTUDY 

SEP79/ 
N0V80/ 
JAN81/ 

NOV80/ 
JAN81/ 
MAY81/ 

-NOV80/NOVHOHAR80/WAR80 £ 
JAN80/JAN80SEP80/ E 
SEPBfrT FE««/   E 
DEC70/DEC70APR71/JuN74      E 

-WAR71 m ARTtJUNT t/JUWTl Z 
DEC70/DEC70AUG71/AUG71      E 

4-?00g(T 
♦20270 
♦*0*Ttr 
420?7l 

PROC»I^STALLHFNCHSCAtCtuUTP 
LABSTUDY 



♦20271 
•20P71 
♦20271 
♦20271 

PROC^INSTALLBE^CMsCALtEQUrp 
P£P8tNCrtSC*LESTUDY»C0MPiLE0ATA 
5ELP«ÖC  
ESTA8plL0TLlNEn56N 
HUUBLüOSFOWPiLnTLIWE  
PBOC*I^STALLP!LOTLINEEQUIP 

♦20272 
♦20?72 
♦202T2 
♦20272 
420? 
♦2v?73 
♦ 2027 
»20273 
♦ 20771 E5TAe*ACUsGNCPTTtnwrUfiC0RPSC»-fcNUqS 
420273 IraTlAltFiNALR^T 
42Ö273THHU75  P»CC*P^T4LT5FT55CffE¥S  
420273THMU75   PEfiDSGNIMpVTE^R 
♦ ?0273THRU75   PERPlLUTSCÄLE5*UDY*T 
4 2 0275 MF6PlLOTLOTSF0F»8ALLlSTlcTEST 

Pt^PlmT5CALt.^TuUT»L0WPlLEDAT*  
ESTABMCOSGNCR! TERIAFORCORPSOFENÖRS 

DULDOrURTHER^ÄCüEHT 
PR0C*INsTALLTHrpMALOEHY 
pRijü^T^TÄXCFTrxrn.TNETaoTP— 
PERt^I^OTsCALF^TUCY 

MAR71/HAR7lsEp71/JAN72 
JUN71/JUN71JUL72/JUL72 
^JÜNTI/JU*7 iN0V71/TC0V71 
NOV7l/oCT7lOEC7l/0EC7l 
J1N72/DEX7 rjUN72rjUN72 
JAN72/JAN73SEP72/OCT73 
"DC I 72/UCT7ejUWT77'GXTTl  
MAR73/JAN73JUN73/0CT7 3 
JAN73/JAN73JlIN73/JW73^  
J4N73/JAN73SEP73/SEP75 
_JAN7T/JAN72JUt74/JUL74 
0CT72/0CT72JUL7A/MAR75 

~«ÄRT3/gA7ir73Äü074TDrrr*  
MAR7^/JUN7^MAR75/MAR75  
MAY75/MAY75AUG75/ÄÜS75    
JU*75/JUN75MAR76/JUN76 
JUL75/JÜL75DEC75/APR76   
N0V75/MAR760EC75/APR76 

"T)EC757-JDN7*JUWTb/JUN76  
MAY76/JIJN76JUN76/JUN76 
«AT76/JUN76DEC76/SEP76 
SEP76/SEP76FEB77/FEB77 
JAN77/FEB77JUN77/JUR77 
SEF-76/SEP76JUN77/ (DEL) 

-3DN7T/ JOHTTr (DEL!   E 
JUL77/ SEP77/ (DEL) 

CT76/—      DEC76/ IDELJ 
JAN77/ MAR77/ (OED 

47U275 
420276 
4202T6" 
42Ü27T 
♦ 202TT- 

42027T 
♦2U2/T 
42027T 
4 20TfT~ 
42027T 
♦ 2TJ2T7- 
420277 
♦707T7- 
420277 
♦2DT77- 

420277 

421*80 
4210B0 
421080 

PERDSGNlMpVMTENGR 
PERPlLUTLoTSTIW^CUMP-rLETjATI  
PEROSGNIMPVMTENGR 
PÜRW3 ff ATPRöTÜTV  
PERPILOTSCALESTUOY^COMPILEOATA 

-MhbW3q>npiL0TLoT  
CONyOCTQALLlSYTCTESTQFM3QA1 
-MT&*26ElPiLOTL^TTDRRALLISTIC 
C0NOUCTöALLISTTCTEST0FM26E1 

-piLOlLiNbSCftLE^TUT»C0HPlLt0ATA 
MFGM30A1PILOTLHT 
LUN&ULIHALLlSTItTESTOFH30Al  
COMPLPROCPARFOOM26E1»CONOLABTEST 
"PRE PFINALtECHR*T  
FINAL301RPT 
FUkülNbflEcVDflftflö  
FUNDlNOREcVOGOcO 
Pl'FWflP^H E^GRÖ5Ö 
ÖLDGMOÜ 
-PROC/FMöEOUIP 
INsTALÜEQuip 

3EP76/SEP76DEX77/JAN7B 
JUN77/JUN77AUG77/AUG77 
-3EPT7V S EFTTüECTT/ 5EPt B 
SEP77/SEP77NOV77/JUN78 
SEP77/SEP77APRB0/ 
HAYBO/MAYBOJU^BO/JUNBO 
^0V7^/DEC79MÖV79/DEC79 
SEPflO/     SEP80/ 

SZPE97 JANB1/ 
JAN81/ JUL81/ 
TEBBi/ JÜLBi/ 
JULB1/     SEP81/ 

«Pf« 
4211-80 
421-80 
421080 

ECIUIPUEBUG 
EVAL/PILOTLOTMFG 

-5EPB1/ 
0EC81/ 

DECB1/ 
MAR82/ 

izrm 
421080 

♦21176 

PILOTLOTTEST 
FIKALRPT  

FEB82/ 
WARB2/ 

-MARBrr 
MAR82/ 
MAY82/ 

♦21I7bi77 
♦21176177 
W7TTT7  
♦21177 
♦7TTTT 
♦21177 
«21177 
♦21177 
♦21177 
♦21177 
♦21177 
♦21177 

CO*P*EVALDATACnNCPTTECMAUT0CNT<TASKl>SEP75/SEP75DEC75/MAR76 
DEV^SGNCRiT*PPTP5C0PET0RPROCPRöTa5Y3TJAN76/JAN76JUN76/0CT76 
PROCPPOTOCNTLSYST 
l'JsTALLPKÖTUCNTL5YSTFOHtV*L 

JUN76/JUL76MAR79/MAR79 
~DEC7B/ÜEC78JUN8gy— 

COVPL*EVALOATAFRONLINEPROCCNTLOPER   FEB80/MAY80 JUN80/ 
PREPFINALRTP (TASKU JÜWIÜ7  AUGBO/ 
LlTSER^REvOFPpTORARTdAsXII) SEP78/sEP78sEP78/sEP78 
t VALTtSIMTHUTYGEJ*1YPE12r*PACTUETIC^-3EP78/SEP78SEP78/5EP7 
HEPEATABOvEW/MnOS SEP78/SEP780CT78/0C778 
CUK»FURMULATinM»HEV  
SELOFCO,MTR^A«APDOFCONTRAC7 
D5ö^4FAB0fAUTfttMPCTTNSTRU- 
COHPTRPROG 

ÖC«7B/OCT?BHAH79/APR7q 1 
FEB79/FEB790CT79/ (DEL) 
OCT79/ JUN80/ <DEU 
0CT79/     JAN81/     (OEL) 
-JAN80V     0CTB7J7 (OEL) 
0EC79/     JUN80/ 

P^ELSAF TEYAPPVL7J«NP1<TöRTöFÄB  
ENGKP-E VSI TEMOO»ÖOFORHACMINSTALL 
F lNALS»AFETYIN5nCT54APPVL  
PREPSITE^INSTALLAUTOIMPACTMACH 

rrrm— 
♦21177 
♦21177 
♦21177 
♦7TTT7 EVAL*T£5TAUTöI«*PACTHACH 
♦21177       S7AlANALOFOATA 
♦7TTT7 yRITC* * SSDrriNALENGRRP f 
♦21177       PARTS FAB. 

APRBO/ JUNB07- 
MAY80/     JUL80/ 
-IUG897 FEH8I7" 
JAN80/   ' JUL80/ 
IPRB07 JkjLBO/— 
N0V79/NOV79JUN80/ 

(OEL) 
[DEUT   E~ 

(AOO) 



ro 

421177    MAC«IN£ CONSTRUCTION 

♦21177    MACHINE DEBUG 
PROOMH MBULES5UH ♦21177 

♦21177 
♦31177 
♦21177 
Tztrrr 
♦21177 
«21177 
♦21177 
♦21177 
♦21177 
«2U77 
♦21177 

42l478t79 
♦21*78.79 
♦ 2M78 
♦ 2HT8 
♦21478 
♦21478 
421*78 
*21*7B 
421478 
♦21*78 
421478 
•21478 
♦21478 
♦21*78 
♦21478 
♦ «fura 
421478 
♦21*78 
421478 
♦21*78 
421478 

421479 
♦21*79 
421*79 
♦21*79 
421479 
♦21*79 
421479 

421479 
♦21*79 
♦21479 
4^1*79 
421*79 
♦*T*T9- 
421*79 

♦21479 
4-21*T9 
42U79 
421*79- 
421*79 
♦21479 
421*79 
421*79 
421479 
♦ 21^79- 
421479 
♦21479 
421479 

INTERFACE PROCESS W/MACH. 
UEMO T^ST SPEC 
DEBUG AUTO SYS 
UEMO TEST  
REPORT 

NOV79/NOV79JUN80/     (ADD) E 
PEB80/FEB80 JUL80/    «ADD) E 
-N07 79/NUV79JUL8Ü/ (ADD) g 
FEB80/FEB80JUL80/     (ADO) E 

ENGR DRAWINGS  
OUP FAÖ 
1NST»LU»DEBUU PL*NT 
CALIBRATE 

-JUN88/ 
JUN80/ 
SfcRBO/ 
MAR80/ 

IWMLEHENIAHOW  
FINAL30iRpT 
ANALPR0üABAlbTFCHLH0STUS"»0pER5UTUS 
CNDlMTGs*MAlNLTAlSON*/OOAASSESSENVlR 

AUBB9/ 
juNeo/ 
ÖCT8P/ 
OCT80/ 

JUN80/ 
SEP80/ 
OCT80/ 
AuG80/ 
ÄUG8 
SEP80/ 
OCT80A- 
NOV80/ 

IAOO) E 
(ADO) E 
(ADO) E 
(ADO) E 
TÄÜÜT-T 
(ADO) E 

"(ADD) E 
(AOD) E 

SUSTECHREQACT 
ESTABPHOCWATERSPECSUUAL»QUANT(RAAP) 
UUAL'OUflrJTMOLLaBATfATtWS  
EVALRRACTECON^ENGY 
-DETMtNREUDTREAT  
FINMLRPTRECSCHOFPROPREUSEMEAS 
LSIABpRuCtaATtRSPECSOUAL^UO 
OUAL*OOANTPOLLABATE«ATERS 

ULCBO/ UEC8Ü/ (ADD) E 
NOV80/     OEC80/ E 
OCT77/WAT78SEP79/ T 
OCT77/MAR78SEP79/ E 
OCT7T/'MART8SEP79/ T 
MAY78/MAY78JUL78/JUL78 
ÄUO7 v^r 

tVALRRAciECUNigNUT 
DETMINREQOTREAT 
F INSLRRTHECSCHOFPHOPREUBEWEAS— 
üSGN*ENGRSMALLSCALETESTMOOULES 

>7B/AUU78SEPya/SE^ 
0CT78/0CT78JAN79/JAN79 
FEB7V/FEB79HAR797HAR79 
APR79/APR790CT79/N0V79 

P78/SEP78FEB79/FEr79 
FEB79/FEB79APR79/APR79 

PPOC»ASSTOFEQUlP 
PROCEOUIP(PMASFI) 
iNSTALLfASSY 
PR0CEQUIp(pHA$F2) 

HAY79/HAT79 JUL 79/JUL79 E 
AUG79/AUG79SEP79/N0V79      E 
0CT79/0C T 79DEC 79/OECN C 
JUN78/     AUG78/ E 
JUt78/ 0EC78/ 
AUG78/AUG780CT78/FEB79 
NOV r8/NUV78APR79/APRT9- 

PR08FUMU1NG 
ENQRSTUOIES 
BgNCHSCALEEVAL 
HAZARDSANAL 

E 
E 

"T 
0EC78/DEC78ApR79/ E 

UCT7T/0CT77MART8/MAY78 C 
MAY78/MAY78JUL78/JUL78 E 
JuL78/jurr8jAN8o/ tr 

MILUTPLflNTlNSTALL 
PROCRlLOTPLANTrAC(RAAP) 
INSTALLP1LU(PLANTSTST  
PILOTPUANTEVAL 
ECU+ENöYEVAL 
PREPOFöATäFORDSGNCRIT 
[)OZ*F INALBP1 '  
ETABPROCXÄTERSPECSQUAL*QUANT(KAAP) 

*NTPOLLARATtDWATtRS 
EVALPRACTECO*ENQRY 

JUN78/JUN78JAN80/ 
JANBO/ JO L80 f 
NOV79/NOV79JAN80/ 
JANBQ/   ~     FEB8IT/  
FEB80/     JUL80/ 

AUG80/ 

ÜETHlNHüDTHEAT 
FINALRPTRECSCHSPROPREUSEMEAS 
TesT*evALsruüiKSAWAL*ecuevALDATA 
MAZARDANAL 

e 
 r 

(ADD) E 
CADD7 "E 
(ADD) E 
(ADO) E 
(AOO) E 

1APO) t 
AUG79/AUG79DEC79/ (ADD)   E 

NAR80/ (AOO)   E 
MAR80/     JUL80/     (AOO) E 

-AUÖ-887 SET80/ tAODr E 
SEP80/     OCT80/     (ADD) E 
OCT79/ Ott 79V T 

JUL9V7 
JUL80/ SEP80/ 

-*UW7 I90V8CT 

PINALRPT 
TEST*EVAL 
flNALRPT 
INSTALLFASSY 

N0V79/     FEB80/ 
«ARBOy «PR80/ 
APR79/MAY79 JUL79/ 
AU879/ N0VT9/— 
MAY79/     JUL79/ 

TeST»gYAL 
FINALRPT 
PlLOTPLANt/EVAL" 
DEV^SGNCRIT 

AU8f9/- 
DEC79/ 
JANBO/" 

N0YT9/ 
MAR80/ 

FINALRPT 
ENGRREVIEw 
INVeSTlOATtSIDTS 
PIL^TJOBPREP 
~DAT**NAL/FINALPP 
DSGN»PR0C*C0NSTLA8E0UIP 
BENtHSACLESIDT  
FINALRPT 

APRBO/     AUG80/ 
JUN817/     5EP80/ 
SEP79/SEP79N0V79/N0V79 
NOY79/NOVy9JUN80/  

(ADD) E 
tADO) f 
(AOO) E 

JUN80/ AUG80/ 

AUG79/AUO79JAN80/ 
-FEBBV7 JOLBO/ 
AUG80/ SEP80/ 

(ADO) E 
(ADO) E 
XADD) E 
(AOO) E 
-(AOOTE 
(ADO) E 



u> 

♦21*79 
«21479 

♦21*79 

♦21*79 
nut* 
*2l«78 
*21*/8 
*2l*78 
«21*78 
♦21573 
♦2157J 
♦21573 
«215T* 
♦2157* 
♦2T57*" 
*21573,7* 
*71bfJ,M 
*21573,7* 
*2237I  
*22373 
522311  
♦22373 
«22TT3  
♦22373 
♦ 22TT3  
«2237« 
♦72T7«  
♦2237* 
♦2237*  
♦2237« 
♦ 22 
«2237* 
vTzrrwrrr- 
♦2237«t77 
♦22377  
♦22377 
♦ 2 
♦22377 
«22377- 
«22377 
TTZTTT- 
♦22377 
♦223T7- 
♦22377 
♦ 22377" 
♦22579 
•77579- 
♦22579 
♦ 72579- 
«22579 
cnsTv 
*22579 
r?7Fff7j " 
*22680 
♦22*80 
♦22680 
♦22*80 
«22680 

ENGRUSGNSTÜY(VAÄP) 

FIKALRPT(VAAP) 
EUGRPp.tp(8AAp>  
UEASlNÖEQuIP(P»AP) 
T5T0FEUU1PAHATI  (BAAPJ 
FIK*LRPT(9**P> 
LNIR*WA»i>(PHA5P*>  
UEVOFANALTST      
-lW5TALLAAssYÖFraUIP  
TESTAEVAL 
F1NA»-HPT  
C0HPLA£VAL0AT* 
PR0b5TSLVALD*7«  
PREDSGNcRjT 
pR0T0C"TLsY5  
PR0TOCNTLS7SACC 
m)Pco«PL 

AU079/AU67^JAN80/     (ADO) E 
FEB80/ MAR80/ (ADO) E 
-ÄÜÖ797Tu679SEP79/AuG79 lADOTT" 
SEP79/SEP790EC79/ (ADO) E 

~OEVTV7 5EP887 MDDTT" 
OCT80/     NOVBO/     (ADO) E 
DEC78/DEC78HAR7V/PAR79(AOOT~T" 
APR79/APR79MAY79/JUN79(AD0) E 
JUN79T/JUN79JUN79/JUN79(ADO) E 
JUL79/JUL790CT79/0C779 (AOD)E 
0CT79/0CT79DEC79/ (ADD) E 
AU672/AUG72DEC72/0EC72      E 

PROJPHYSCOHPL 
PROJFISCALCOMPI 
PR0JCLÜSEOUT 
-PitOTPUÄNfSCÖPFÖF¥C 
PlLOtPLANTCONTPAMARD 

~P ICOTDSGli  
PILOTFAö 
PILöTIN5TALL "~ 
PILOTACCPTO 
FIKALRPT  
PROTOPLANTSCOPFOFWORK 
-pROTOPTÄlff CNTR » WARD  
PROTOOSGN 
PHUTOMB  
PR0TOINSTÄLL  

aroAtcPto 
FIKALRPT 
EO(TTPMO(J 

PRQTOEVAL  
PHOV»*UTMURIZATTüN 
HFG/PROCPROPCOLLOID 
COSüUCTEXfRÜSTüOIE 
FABPROPCMGS 
L0*U*TE57  
ECOANAL 
HAZARUAfJAL  
0*G»RAMoOc     
FIKALRPf  
FIKALT£CMRP7      

-MA7äRITä\ALSUP*L  
PRQJFUNUING  
CWi 1lt*LC0MPTSTAt¥»L 
PR£UIMHAZARDAN*L 
nn>ÄPTATiONSTuDtC5  
PROJPMYSICALCOMPLETIO* 
PROJFISCALCDMPLE TI0W  
PROJCLUSEOUT   
PHüjruNtJlNG 
CHECKOUTFlELDEOUIPMONTORS 
A 5 S^SYOnLT^WoWTTCffPA 
INTE«I"RPT 
PRU^PHTbCOHPL  
PROJFISCALCOMPI 

«<^6b0—  PVUJCLOSLÖUT 
♦22872       PROGRAMAUTMORIZATION 
♦ 22872 A«AH0CONIftAC7  
♦22872#7i    OSGN0FPR070TYPC 
*22T7^ COHPUETEF ÄBA55YOFPRUI OSYiT 
♦ 2287«       sHlPHe"*TTOPA 

-DECT270EC72UUWT3/JUR73 
JAN7A,/MAY7^JUN7«/JUN75 
J0N7*/JuN7^ApR76/AuG76 
JUN76/JUN77JUN76/N0V79 
JÜ»«76/JAN79JUL76/rJUN8ö 
JUN80/JuNflOJuN80/JUN8o 
JUN80/JUN8ÖJUNBÖ/JUN8Ö 
JUN80/JUNfiOJUN80/JUN8o 
OCT72/NOV72NOV72/N0V72 
N0V7^/FFB73FEB73/FEB73 
FEB73/FEB73MAR73/MAR73 

E 
E 
E 
E 
E 
T 
E 
E 
E 
E 
E 

■ r 
E 
E 
E 
E 
E 

MAR73/MAR73JuN73/JuN73 
JUL73/JUL73SEP7T75EP73 
FEB7^/FEB7^JUL7^/0EC7« 
SFP7A/APR750EC7A/ÄUG75 
N0V7^/N0V7^JAN75/JAN7S 
FEB75/FEB75MAY75/FE876 
JUL75/FEB760C7 75/APR76 

" SEP75/MAP76J4N76/AUG76- 
APR76/AUG76MAY76/SEP76 E 
MAY76/JAN79JUL76/FEB79 E 
MAY76/NOV78SEP76/DEC78 E 
0CT76/DEC76DEC78/JAN791AD0T E 
AUG77/A(IG77FEB79/FEB79(AD0) E 

-0CT76VDEC76DEC76/FrHTTrATnn~r 
DEC76/0EC76JUN77/0EC77      E 
JAH77/FEB79JUN77/MAR86      E 
JAN79/     FEB79/     (OEL) E 
APR80V     HAY8Ö/ (DLLI E 
FEB79/     HARBO/     (OEL) E 
~JÄW777WJV750CT77/J 
MAR80/HAY80AUG80/ 
AUGBÖV 

E 
SEP80/ T 

SEP77/MAY80SEP80/ E 
MAY80/HAYRÖSEP80/ IÄTJ0)   E 
JAN79/JAN79MAR79/JUL79      E 
^JUt79/JUt79JUC*ü7  
JUL79/JUL79JUL80/ 
JÜL8Ö/ AuGBOV 
JUL80/ AUO80/ 
AUG8Ö/ SEPBV/ 
5EP80/ OCT80/ 

-APRBirAÄPP:fOAÜGHü7^ 
SEP80/ 
ÜNBI/ 

AUG81/ 
OCT81/ 
0CT81/ 
-N07I1/ 
AU871/AU871 

JIIN81S 
AuG81/ 
SEP81/ 
OCT81/ 
OCTB1/ 

nr 
e 
T c 
T 
E r 
E 
~r 
E 
E 

N0T81/ 

JAN72/5EP72 
JAN72/SEP72JUL72/SEP73 
JUN72/5EP7^JUL75/DEC7S 
APR75/APR75AUG75/JAN76 

E 

E 
E 



42287*       PABLDGP«EP*MOD 
422876       SYSJINSTALIATION 
42^8 76,77,76 UEBPOOPEHATIONftTP»  
»22877 FlKALIZESCOPEOrwOHKWHAppERLlNER 
♦22877    AHAHOiRAMptMLiwrmroNTinrr  
422877 WRAPPEHLINERFAB 
422877 FlNALUhbCUPLHFBURKiemstALe  
422877 
A27BTT- 
422878 
fRfn 
4231«0 
«2JIBU 
423180 
4T3TBTJ 

AWAROSCALECONTPACT 
—SCAXTSTSTFAB  

DEMüNSTPATEEQUIP 
—SH1HCUUIP  

PROCRlLoTpLANTFAC 
 lNbTALLPlLUIPL«NISTS 

PILOTPLANTEVAL 
—EcoAfcNtRGYEVÄi:  

PRE^öATADSONCRTT 
—POCAriNALRPT- 

FEB75/FEB75JUL75/SEP75 E 
MA775/MAY75SEP75/FEB76      € 

~JUN75/JUN75JUN76'JUNTg T 
FEB77/FEB77ApR77/FEBt7(DEL) E 
HAY77/WAY77JULT7/ XT}ZCr~E 
AU677/     OEC77/     (OEL) E 
FtB77/FEB7TKATrrr (OEL) E 
JUN77/ SEP77/ (DEL) E 
0CTT7/ HAT78/ (DEL) P 
JUL78/JUL78JUN78/JUL78<A00) E 
JuL78/JiJL78AuG7870CT^8fA0arT 
NOVBO/ 

-JAW81/ 
JAN81/ 
TF»8T/ 
JUL81/ 

423180 
423TFTT 
423U0 
♦23TBD 
4236AÜ 
rz3*vv— 
423680 
423*80 " 
423680 
♦ 236  
423680 
4*3680— 
423773 
423773 
423773 
423774,7 
423774 
«73TT*  
423774 
♦237T9  
423774,70 
4-23776 
4 23776 
♦237T6 

ESTPR0CM20SPECS 
UUALWUANTMULLAHATEM20 
EVALPRACXECOAENERGY 

"■"DETTTINH ENTREAT 

FEB81/ 
-JUL81/ AUG81/ 
JUL81/ SEP81/ 
AU«8l/ N0V81/ 
APR80/APR800CT80/ 

-ÜC7 8fr/D ECHfrr 

E 
1 E 

E 
E 
E 
E 
E 
E 

FINALRPT 
!*ttpR0J30IFlNAt.T?pr 

RECEP7ÜFFUN0S 
MUbPSlO)Jfc.A>WÜWK 
A«AHOCONTR 

 OSGNPROTO 
TEsTpR0TO 
DELTULOADPLANT  
UELTUPAFlNALTErHRPT 

IRJP 
PROCENGRSERV 

FL0«DIA»SITESE 
^ILOTPLftNTOSGM 

 COKPTRSIHüE  
üSGNREV 

OEC80/     MAR80/ E 
MARfll/     MAY81/ E 
MAV81/     JUN81/ £ 

—JU&81/     JUtBl/     1 
OCT79/JAN80 E 

TTCT7T/OCT79DEC79/JAN80 E 
DEC79/JAN80SEP80/ E 
SEP80/     FEB81/  E 
HAR81/     APR81/ E 
-WAYBrr    -JUN81/  T 

SEP81/ E 
 SEP81/ SEPB1/ t«O07 E 

423778 
42C»T4- 
42*97* 
424-9T4- 
»!♦*?♦ 
*?4<t7« 
42*974 
4 2«rrs~ 
424975 
♦?**7 
42497T 
♦24978 
♦24978 
♦249 
♦2*978 
•24978 
♦24978 

EUIJAPPRQC 
-rouiPpfct  
HA2ARpbANAL 

INSTALL  
MECHTESTOFEuUlp 

wrilTEeUnP|)»0Alii3TUDV 
HECCTESTOFEQUIP 

-PI L^TPt äNTSTARTVP-TP 

FINALRPT*MAZARn5AKAL 
2 AROS A N At  

PRG^RHYSICALCQMPL 
RRCJM&LALl'OHPl  
PHOjCLOSEoUT 

" OSG* '  
EQHPPH0C»INS7*LL 

-EOUIPEVAL —" 
FINALRPT(FY74EFF0R7) 
PILOTPL^NTSfOT  
blRWPAN^tVlSFlLTERSPEC 
PILU7pt.ANTSTUCTTFS  
FINALRPT(FY75EFFOR7) 

IRÜ>ANNEVISFTI TERWOC* INSTALL 
EVALOFFILTER 

HAZ;*DSANAL  
EOuIPTtST 

LOTP^ArjiOREP" 
ECCtVAL 
BtPOPANi 
FINALRPT 

OCT72/AUG72JAN73/MAY73 E 
JA»»73/MAY73MAR73/JUL73 E 
FEB73/JUL73MAY73/AUG74 E 
MAY73/MAY73MAR78/«AR78 E 
FE875/FEB75JUN75/JUL76      E 

- J0L75/JUL750C775/N0VT5  £ 
NOV75/NOV750EC75/MAR77 E 
MAY76/MAY76MAR77/J(JL77 — t 
JAN7*/JAN7*SER80/ E 
JUN76/JUN77FEB77/JAN78 E 
APR77/NOV78MAY77/JAN79 E 
WAR77/HAR77AU877/OCT77<AO(H—£ 
NOV78/NOV780EC78/JAN79 E 
MAY79/ JUL79/ (OEL) E 
MAR79/MAR79SEP80/ (ADO) E 
JAN74/JAN74JAN79/ tOEL) E 
JUN8O/JUN8OJUN80/JUN80 E 
MUN80/JUN80JUN80/JUN80 E 
JUN8O/JUN8OJUN8O/JUN80 E 
OEC73/0EC73MAR74/HAR7* E 
MAR74/APR74JUN74/JUN75 E 
JUL7A/JUL74HAR75/0C775 E 
APR75/MAR77SEP75/MAY77      E 

- MAY75/' 0C776/ -~tOEL) E 
MAR76/MAR76OCT76/OCT76(AD0) E 
»AR75/ OCT76/ (OEL) E 
SEP76/MAR770CT76/JUN77 E 
DEC76/0EC76SEP77/JAN79 E 
OC777/     0EC77/     (OEL) E 
 IU«T87ATr078APRT9/APR79TA00 7 E 

JUL80/     AUG80/ E 
JUL79T 0EC79/ (DEL) E 
AUG79/ 0ECf9/ (OEL) E 
EB79/FEB7^JUNB0/ (AOD* £ 

N0V80/     ApRSl/ E 



Ui 

♦24978 
♦2527» 
♦~25?74 
♦25274t75 

♦25275 
♦25275  
♦25275 
♦75777  
♦2527T 
♦25?n  
♦25?7T 
r257T7  
♦25277 
♦ 252T7  
425277 
♦ 25777  
♦2S278 
♦752TB  
♦25278 
♦ 2577B  
♦25?78 
♦ 25778  
♦25P78 
♦ 25778  
♦2637^ 
12637*  
♦2637^.75 
♦ 26T7*- 
♦26374.75 

♦26374.78 
♦ 2S3 
♦26375t77 
♦ ?6375TTr 
♦26375.77 
♦7F3T5rrr~ 
♦26376 
♦T637« 
♦ 26379 
♦ 76TOÜ  
♦266B0 
♦266S0  
♦26680 
♦76S8TJ  
♦26680 
«265BO  
♦26680 
^26680 
♦26775 
♦767 75 
♦267 75 
♦267 75 
♦267 77 
♦ 267 n 
♦267 77 

♦26777.78 
♦267   77.78 
♦26777 
♦7FT7  
♦267 77W8 
♦267 77. 
♦267 77 
♦267 78 
♦267 78 

FI\AL3Ü|kpT 
EXPERSTDYCONTPSOCFORMFGOFRDX.HMX 
"TUP "  
PRQP1MPLWQX/HM<PR0CIMPV 
tQU^KUU INSTALL"« AR«AOCOMPIL0TPLANT>OCT74/OCT740EC75/HAy7g 
EXPERSTOYOFPROC^ORMFGROX/MMX 
USTUPCHUüEACETTCAKHTüHIDULABSTDTJ 
FINALRPT  
PRCüPROVEOUTCRUIJE^CGTTCANRYüRIöE 
C0^PC-4STUüY 
"T0MP*A»5ToY '  
ENGRRPTPRODPROVEOUTCHUOEACETICANHYO 
CUPMC.^STUPY  
•A»COMPSTUOY 
RDXyHHXrlfLÜTMPVT  
PlLOTpLANTREACTVAROPT 

-FTT^OTPTTFTTTFTFURTT-  
PRO^SIMMERPROC 
PHCUSI"MLRPRöC  
MOCHExAMlNEFEEnlNCRHHAYlELP  

PRODPROVEOUTROX/MMXPHOCIMPVT 
-PTPrrptA7ftin?EP^F5TDHWXBATC«  
FINALRPT 
PlLUTpLANjpRÖCvARSTUTFORHMX 
SYSTSTUOY 
PILOTPLANTLINEXATOUT  
PlLOTPLANT0EsIfiN  
CONVEYORSYST 
PRO^WORKSTAS 
EUUIPDbGN  
INSTRUMENTATION»CONTROL 
' LOTPLARifC"ONSTRUCTION  
EQUlPFAd 

-r^üiPPRrö^jREflr^rr:  
EQUIPTEST 
PWOLtUUlPyNSTALL  
PILOTPLANTOPER 
FINALREPORT  
FINAL3ÖlRpT 
DETU6SNiSsLINF^YST  
FABC«ITASSINSPATESTSTA 
ULMUCHlTASSINSnATtSISTA  
PROCEQUIP 
>ABB*LASbINbPATgSI STA  
DEMOASSLINE 
INTAS5LINElNT0PUZEA3SLINt 
FINALTECHRTP 
HA.AI-3UIHPT  
LlTSURV 
BTKCHSCALESTEFV  

OCT80/     DEC80/     (AOO) E 
SEP73/SEP730EC74/0CT77 E 
DEC74/     JAN75/     (DEL) C 
JUL74/JUL74DEC75/0CT7A E 

T 
SEP73/SEP730EC78/     (DEL) E 
ÜEC74/0E7J74DECT5/SEP76  " E 
N0V77/N0V77MAY79/JUN79 E 
MAR77/MAR77JuN77/JuN77 I 
JAN77/JAN77JUN77/DEC77 g 
DEC76/DEC76JUN77/0EC77 E 
MAY77/JUL77JUN77/JAN78 E 
3UN7770EC77JUL787APWTV f 
JUN77/0EC77JUL78/JUN78 E 
JUN77/0CT77APR7B/MAY79 ~T 
JUN79/     N0V79/     (DEL) E 

~FEB7S/APRe0HAR78/'JUN80  " T" 
MAR79/MAR79MAR78/MAY80      E 

"HAR7T/WAR79N0V79/' " n)ECT "T 
APRBO/ AUG80/ (DEL) E 
AUGBO/ DECB07 (DEL) E 
JAN78/ JAN79/ (OEL) E 
0CT79/N0V79DEC79/DECT79(A00y E 
APR80/APRqOJUL80/ E 

"DECT97DEC79JOW80/ CAODT-r 
AUÖ73/N0V73MAR74/DEC74 E 
AUG73/N0V73APR74/APR74 r 
MOV73/NOV73APR76/APR76(AD0) E 
  (OEL) E 

(OEL) E 
" MÄR74/WAR74FEB767RÄR76TÄDUJ—T 
JUN74/MAY740EC74/MAY78 E 
MAR75/FE877N0V75/JUL78 E 
FEB75/FEB77JUN77/AUG77(A00) E 
JAN75/jAfc75JAN7B/JAN78(A00J E 
APR75/APR750CT77/0CT77(A00) E 
3EPT770CT77RAY7B7JUFJ78-TÄD0-) E 
MAY78/JUN78JAN80/APR80 E 
APR78/APR78SEP80/ E 
APRBO/     SEP80/ E 
JUN80/"   NÖV80/  N 
AUG80/ OEC80/ N 
TJECBT7 HÄWBI7 7T 
MARB1/ 
JULBT7 
0EC81/ 
FTBB2/ 
JUN82/ 
-^UT!Z7 

WAKBI7 ~ 
SEP81/ 
0EC81/ 
FEB82/ 
ApR82/ 
JUN82/ 
-JÜLB2/- 

N 
N 
N 
w 

PROCsToY 
UNALHPT 
DS<>NCRIT 
ÜITEPLAN  
PROCEVAL 

itH  HAzTSRD   ANAL  
FIK^L   HAZARD   A».AL  

PRELIM   PILOT   Pi T  OSGN 
UML  PlLO»   PLT   U5GW 

EOUlpPROC*INSTALL 
NE^THE1:HCWETVÜÜT5T51 

FINALHPT 
LIvtcHECKOCrf  
ENOlTfcviLoG/TEsT 

JAN75/FEB75MAR75/JUN75 t 
JAW75/JUL75JAN76/AÜG75      E 
JUN75/SEP75JAN76/0EC75 C 

~JÄN76/JUW77APR76/JUN77     T 
0CT77/0CT770EC77/     (OEDE 

~~DTC777 JAN78/ (PtLIC 
0CT77/OCT77MAR79/MAR79(A0O)E 

JAN79/FEB79APR80/ — f 
MAY80/     SEP80/     (AOO) E 
MAR79/APR79AUG79/AÜ079 (ATJO) Z 
AUS79/SEP79FEB80/ 
HAYBO/ JUCB 

HAR81/ JUN80/ 
MARB1/ 
APR81/ 
JUNB1/ 
JÜL81/ 

MAT8I 
JÜN81/ 
AUG8 
N0V81/ 



♦267 78 
428076 
»28076 
428076 
426U76 
428076 

FINALRPT 
FISCÖBLIG 
SCOPEOFjOHK  
CONIAWÄRD 
CO^PLu^SIUUTPHasC 
COFPLOFTDP 

4*8^76 
428076 
4T8~ü76~~ 
428077 
428077 
428077 

riKwLHPnpSÜNbTUY) 
SCCPEOF^ORK(AMEND) 
CONTRACT(AHENDrDl— 
SCOPfcOfrfORK 
CQNTRA«AHo  
EQUIPFA8 

SEP81/     DEC81/     (ADO)E 
SEP75/SEP75SEP75/SEP75      N 
SEP75/5EP730C7 73 ttPf* ir 
0CT75/JAN76JAN76/MAR76      N 
JAN767WABT*3UtTO/srP~?6 IT 
HAY76/JUN76JUL76/AUG76      N 
JUWf6/StP76AU076/StP7ft 
N0V76/DEC760EC76/JAN77 
JAN7 r7"JAN77HAR77/AUG 
OCT77/DEC76NOV76/JAN77 
NÖV76/JAN77FEB7 7/AUG77 
MAR77/APR770EC7B/FEB79 

4?BUH 
428077 
428H77 

tuuiPutHus*Mon 
DOCUMENTATION 
UNALRPf 

ÜEC7 7/NOV7 f JUN /V/ J(JN7g ff 
JAN78/JAN78AU879/0EC79 N 

-SEPT9/NOV7^DECTT/DEC79 (UDO)   N 
JUL75/JUL75JAN80/ E 
0EC757 0CTT6A CUCL) F 
APR76/APR76APR80/     (ADD) E 

428176THRU79 INVtNTÜRYSELPLANTS 
428176TH"1)79 tVALDATAFRINTTTALPLANIS 
428176TMRU79 EVALDATAFRSELP" ANTS 
428176THHU^9 UEEOFTEVJHRUH IS, 
428176»77 

428176 
428TT6- 

AppLlRTHERMOOpApMYFORPROCINVENTORY 
SEt^*T**l5SUECOWT  
IDENTWASTEHEATPECAPPLS 
IDENfAODyB'STEHTA TRCCA^PtS  
FIS<r*LÜBLlG 
ACTTEAWFORMLD • 
SAApSURsCOPEOF*ORK 

-S AA P€*E1W YT*rVE*TCON m*c£0  
SAAPENERGYINVFMTORY 
fSr<H>i.r«  

PREpSCÜpEoFwOpK 
PL*CC3TpYl'ONT 

JUL76/JUL76^AR79/SbP79 tffOO V T 

428)76 
«YTm— 
426176 
4?8176 
428176 

428176 
428176 
♦28176       CUNUFOKQEsTOY 
428 TO PREpPlt:0TpRÜtT5rOpEOF»ORK — 
428l77t7Bt79 INVENTURYRMGPLANTS 
428l77»78t79 EVALDATAFRREMPI ANTS 
428177i78,79 UEFOFTLCHREQ«CnMPLOFFlNALRPTS 
»28177 STLJrQNtR*r5SUfcCON1  

JUt75/JuL760CT77/0CT77 
~WArT6/HATT6SEP76/SEP76 
OCT76/0C776AUG77/JUL77 
JAN78/0CT77FE878/NÜV77 
0CT75/0CT750CT75/0CT75 
OCT75/OCT730CT75/0CT75 
OCT75/0CT75OCT75/0CT75 
-JAN76/JAN76APR76/APR76 
APR76/JUL76FEB77/FEB77 
OCT7S/0CT730CT7S/0CT75 
JUL75/JUL75JUL75/JUL75 
Aü875/AüOT5N0V73/JUN76 

JAN76/JUL76JUL76/FEB7 7 
JUL76/JUL76SEP76/SEP77 
0CT76/     JUN77/ 
DEC7«r 
0CT77/ 

0CT77/ 
MAR77/ 

E 
E 
E 
E 
E 

 T 
E 
E 
E  r 
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 E 
E 
E 

(DEL) E 
(DEL) E 
(DEL)   E 

428177 ESTABPERFoATA 
428TT7 PEF^ArtRCTSA 
428)77 SAAPRPT 
42rrr7 CC»*PStoPFOFWPRK— 
428177 LCAAPCÜNTPLACEH 
4281TT»78 LCAAPgNgRcjT I INVENTORY 
428177 
428TTT- 
428177 

PLACEPILOTPROOCONTR 
- WttKEPl LOTPRODUTTANT " 
EVAuRESpiLOTPRf>D 

EPFINALPPT 
FINALRPTS 

tOTf AC- 

^PlLOTrKcFO^ADUWASTE-RtCA^PLS 
ENGRDSüNCONST^TpSTPlLOTFAC 
SELCONTRriSSUFTONT 

" JANTT/FEBT7APR77/JUL77 E 
APR77/JUL77JUL78/FEB78 E 
JUN77/JUL77JAN78/DEC77   - E 
FE877/FEB77APR77/APR77 E 
OCT76/0CT76NOV76/N0V76 E 
DEC76/DEC76APR77/JUN77 E 
-HPRT7/JUL77FEB78/N0V77 r 
JAN77/MAY77JUL77/N0V77 E 
FE879/FEB7^MAR79/MAR79 E 
APR79/APR79 APR79/APR79 E 
APR79/APR79DEC79/ E 
DEC77/MAR76JUL80/      (ADD) E 
-düt78/JuL78MAY81/     (ADO* E 
JUL78/JUL78AUG78/AUG78(ADD) E 
MAR78/ JUN78/ 
JUL78/JUL78MAR80/ 
JAN78/JANT8JUL78/JUN

7
8 

üETAVAILBIOMASS*NSTL/MSAAPFUELREQHTS JUL78/JUN78AUG78/AUG78 

428178 
428T7 
428178 
428178 
428178 
428T78" 
426178 
428778- 
428178 

KA»A IL^"VC>»0vDwA3TEUT IT. 
pp£r-ECO*ENVlRSTATEONsELUNIT 
FiN-ÄtpPr   1  
SELCONT»isSUECnNTFORPMASEII 

(JN^TCOTPLANT 
PUR^INSTALLPILOTPLANT 
IEb!*E»ALPILUI"LANT  
FINALRPT 
CAAPWP-r 

ADCFLEFFORTSDEP 
TIKALPPT —r— 
FISCOBLIG 

HU678/AUG78OCT78/N0V78 
N0V78/DEC78FEB79/AUG79 
FEB79/AUG79WAR79/ 
APR78/APR78JUL78/JUL78(ADD) 
JUN80/     JAN81/ 
JAN81/     JUN81/ 

-JUKBIY—- JUL8I/ 
AU081/     SEP81/ 

—MAR78/DEC77MAY78/APR78 
APR76/APR76FEB79/FEB79 
FEBT97TEB79MAY79/MAY79 
0CT77/FEB78OCT77/FE878 



♦26178 
♦28178 
97BIF8 
♦28178 
*2BTT9- 
♦28179 
^?FTT9- 
♦28179 
♦28179 
♦28179 
«2 
»28179 
♦ 281 m 
♦28179 
♦ 28TT9"" 
♦28179 
♦ 2B1T 
♦28179 
♦ 28TBTT 
♦28179 
♦28179 
♦28179 
♦ 281 
♦28180 
♦ 
♦28180 
♦28179 
♦28179 

WECSCOPEOF»ORK 
WECCONTPLACEO 
PL*NTDS3«JST0Y  
OPT^EcSrST  
-ST*TC0^AHT«TV 
StLO»-PKOCT0BEE*AM 
bLmfi|l>bULrTMr»*MML  
TESTOFSELAPPL 

"ETItOTtTSüLBUTlTUH  
FIK«LRPT»RECOM 

ENGRSTOYOFCOALGASPROC 
EVALCUALGÄ5F0PllSEINRÄ-lT»PRaC * 
EVAL0FÄLTPB0C 

. _ DFTJP TTMWSY <T  
HAZARQSANAL 

JUL77/SEP77AUQ78/FE87« 
SEP77/ApR78Jut78/JuL^8 
AUG78/AUG78DEC7B/DEC"78 

E 
E 
E 
F JAN79/JAN79JUN79/JUL79 

0CTT9/sEp?9DEC78/0CTTr 
JAN79/ FE879/ (DEL)   E 
FrB79/N0V7*JAN80/         ~ Z 
JUL79/ AuG79/ (DEL)   E 
FEB80/ JUN80/" (ADO)   E 
JUL80/ SEP80/ E 
0CT78/ADG79   N0V79/Nü$V79-     _ Z 

CON^t«lE:sfPlLOTFACF0RA00y»ASTERECAPPLSJUL78/ 
TIKALHPT  
FINALRPT 

^WTERFACERFC'SYSTWVAPPLA^DSGNS 
^wCvG0Co*s^/DATAT0RREPP-l5*S 

ERTlNiL«PT      
E^GROS<»\PILOTF«CFORAOÜXASTERECAPPLS 

r^^rSfPTL^PACFORADDWASTERECAPPLSJULBO/ 
FINALRPT(ADOWA<TERECAPPLS) 
TJS5N0"F*EC0VSY*TS0« 

(DEL) 
(DEL) 
(DEL) 

AKAWDOFCONTRACT 
♦ 2817? —DSGNO^ECoVSYSr 
♦ 28576 wEC5-IvtFUN0S 
♦ 28TT5 Itbl^LA JUgV  
♦28576 
♦2S576 
♦28576 
♦2857T 
♦2857T 
A7BT7T- 
♦2857T 
♦2857? 
♦28577 
♦28577 
♦28577 
♦-2B5T7- 

♦28576 
♦ 285TB- 
♦28578 

A2B5T9 " 
♦28579 

TEST*EVAL 
_D«tTHrTFFrCT^ — 

^rprP«tP*oISTPIBUTION 
-RECEtVCrufifJS  
T£sTEy*L  

-PRTPOFTr^ppj^- 

FINALRtoORT 
RECEIVEFUNDST 

_ 

SCCPEoF»rORK 
COKTHALTAVäRO"  
TEStPLAMDEVEL^PMEM 
TE5T*EVAL  
GECMEThYEFFECTc 

-BtPCWTP^Ep~»ÜISTRIBUTION 
RECfclVEFUNOS 
5 C C PEDFVORlf ♦ÜÜ^TR ACTAWARD 
TESTPL*:JDEV       
TEST»E«AL  
GtCMETHrEFFECT«; 
RPTPREPtDfTT  
RECEJVEFUNDS  
:&FTüF^r(jRK»Co*'TRALTAWAAD 

TESTPLANDEVELOP 
Tt5I*t»AL 

♦28580 
428580 
428580 

♦28580 
♦28 
♦28«77 

GECMETHYEFFECT<  
"RP7PREP*U157 
FIK^L3C1HPT 
-ECFÜNÜ5  
TESTPL*<DEV 

 TLSI"t»AL  
GEC

ML
TKYEFFECTS 

—»PTFREPAOTSTR  
FIKALRPT3-1 
SAFESEPARÄTTONTESTS 
PRIMARYFRAGIMPACTTESTS 

SEP79/ MAR80/ 
N0V79/ MAY80/ 
MAR80/ MAY80/ 
APR80/ JUN80/ 
N0V79/ APR80/ 
JUN80/     AuG80/ 

JUN79/ 
APR81/ JUN81/ 
APR80/ JUN80/ 
APR79/ AUG79/ 
MAR80/ MAY80/ 
MAR80/ MAY80/ 
APR80/     JUN80/ 

JAN81/ 
FEB81/     MAR81/ 
MAR79/MAR79MAY79/MAY79(ADDJ 
MAY79/MAY790CT79/     (ADO) 
0C779/SEP79 MAR80/ 
SEP75/SEP75S£P75/SEP?5 

— "" SEP75/SEP75JUL76/W0V7fc 
NOV75/JAN76DEC76/JAN7 7 
DEC75/MAY76N0V76/N0V77 
MAR76/MAR76FEB77/JUN78 
AUG76/AUG76AUG76/AUG76 
SEP76/SEP76JAN77/JAN77 

— TEB77/FEB77SEP77/SEP77 
AUG78/AUG78AUG78/AUG78 
OCT76/FEB770CT76/FEB77 
OCT76/MAY77NOV76/MAY77 
0CT76/MAY77N0V76/AUG77 
OCT76/MAR77SEP77/SEP77 
DEC76/JÜN77N0V777MAR78 
DEC76/AUG77NOV77/MAY78 
FEB77/AUG77DEC79/N0V79 
OCT77/DEC770CT77/JAN78 
0CT77/JAN78DEC77/MAY78 
OCT77/JAN78DEC78/JAN79 

 DEC77/APR78N0V78/JAN8fl 
DEC77/DEC77N0V78/N0V79 
FEB78/FFB78FFB79/MAY8Ö 
OCT78/OCT76NOV78/DEC78(A00) E 
DEC79/DEC79MAR80/ (DEL) E 
N0V78/JAN79AUG79/AUG79(AD0) E 
TFB79/FTBf9NOV79/N0V79(ADD7 Z 
FEB79/FEB79N0V79/ (DEL) E 
JUN79/JUNT9DEC80/ (AUDI E 

MAY81/ E 
 OCT79/NOV79DEC79/N0V79(AOOT E 

E  T 

E 
E 
E 
E 
E r 
E 

(DEL) E 
E 
E 
E 
E 
E 
E 
E 

(AOD)E 
E 

"E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 

N0V79/N0V79   AUG80/ 
-FEB80V 

(ADO)E 
TADDr E 
(ADO) E 
(ADO) E 

E 
JAN77/MAR770CT78/0CT76      E 
MAR77/APR770CT78/OCT78      E 

"WÖTB 07 
FEB80/FEB80SEP80/ 
JUN80/ MAYB1/ 

MAY82/ 



♦28877 
428877 
428878 
428878 
428878 
428878 
428879 
428879 
428879 
428879 
«?se8o 
428880 
4^8880 
428880 
428976 
428976 
4789T6T 

428976 
428976 
428977 
426977 
428977 
428977 
428977 
428978" 
428978 
428978 
428978 

428978 

428978 
4-28V78 
428978 
42 
429176 
429176 
429176 
4291T8 
429176 
4-29T76- 
429176 
*29tT6- 
429176 
»29776 
429177 
429tTT- 
429177 

429179 
429179 
429179 
4291T7- 
429179 
429TT9- 

SECONOARYFRAOIMPACT7ESTS 
PREPOFTECHRPTS 

-STIFTSE^TRäTTONTTSTS  
PRlMARYFRiQlMPACTTESTS 
StCOWOAMYFHAG 
PREPOFTECMRPTS 
bAh^EPAKAIlONTtSIS  
PRlMARYFHAGlMpACTTESTS 
StCUNUAHYFRA3I^PAC?TEST5 
PREPOFtECHRPTS   
5AFE5EPARAT10HTE5TS  
PRIMARTFRAQIMP4CTTESTS 
SgC^NpART>>RA61"PACTTe3TS 
PREPOFtECHRPTS 
-RtCyOPUNDs{RAApI)  
COMPHAZARDANALnATA 
PWOifTeSTVEHlCLH(«AAPlH 

428976       MALtSC*LEMOOELTESTS 
9?89T6" UNE ] HoaiALEHUUfcLTESTS  
428976       ONEFOuRTHSCALE"ODELTESTS 
428976 UATAREÖUCT^ANAl  
428976       FINÄLRPT 
428976T USGWHATHHOULL  
428976T      SUBSCALCTEST 
T289T8 10^»MHDU1IH!HI  
428976 COMPLC*MAZAROSTESTOATA*ANAL 
♦78976^ DETO^^RSCHATTP-DSCrASSPROC" 

EVALSUöSCALETE«;TPROC 
HEl^.ULLbtALLTL'gTPHOC  
CONTAWARO 
CO*P*AKAL*UDACC!DgWTDaTH  
COKOSEHs»EFFECTSTEST 

-TP<AtwAZAgUSCLA5SPiroC3  
INTtRlMRpf 
DATAANAHMüDEL»  
FINALRPT 
CNTHAwAxPtSUPPu  
COKPi.TESTHETHV-\».IOS 

^rrORTNCO«PINT870t)-2 
ORAf TPHOCSFORSAFETYAPPVL 

HPL»AwALpTROHA2AROT£STOATAtTV> 
CON^TESTToEVALMAZAROOUSTFOftMATION 
PQgpPYR3WAZAKD*;HPHK 
FINALRPTHAZARHCLASSPROC 

ÄtRPT  
ANALYTiCALSTUnTES(TASKl) 
TEbTPLAMDfV ' 
TEST 
TCSTCyAL  
RPTP«EP 
ANALYTlCALSTUDTES (TASK^ 
TESTPLA.gOEV 

-rtsi—■  
TESTEVAL 

MAR77/APR770CT78/0CT78 
JUN77/JUN7T0CTT8/0CTT8 
DFC7T^JAN780EC79/DEC79 
DEC77/JAN780CT79/0CT79 
EC77/JAN780CT79/0CTT9 

JUN78/JUN78JUN80/JUN80 
UCT7B/JAN7^UCT80/  
OCT78/JAN790CT80/ 
OCT78/JAN79OCT80/  
JUN79/MAY790CT8Q/ 
UEC79/ÜEC79 DEC807  
JAN80/JAN80OEC80/ 

~JffN8Q/JAW80 PEC80 
JUN80/JUN80SEP81/ 
SEP7S/SEPT35EPT5/SEpT5 
N0V75/N0V75AUG76/AU0T6 
OEC76/OEC76FEB77/MAR77 
FEB77/MAR77MAR77/APR77 
!4AWf7/WAR77APR77/H11?T7- 
APR77/MAR77HAY77/MAR77 
APRT7/APR77MAY77/TfAY77 
JUN77/JUN77FE878/FE878 
JAN78/JAN78APR78/APR78 
MAR78/MAR78JUN78/JUN78 
FE876"/FEB76WAr76/MAY76 
JUN76/JUN76N0V76/N0V76 
N0V76/N0V76JAN77/JAN77 
JAN77/JAN7TAu077/Au077 
AUÖ77/AUG7TSEPT7/SEP^7 
JUL77/JUL77SEP77/NQV77 
NOV7Trm)V77FEB78/FEB78 
JUN78/JUN7ÖOCT78/0CT78 
SEP78/SEP780CT78/0CT78 
0CT78/0CT78N0V78/N0V78 
JUL7B/N0V78AU078/JAN79 
SEP78/FF87«MAR79/MAY79 
MAR78/MAR78JUN7B/JULT8 
N0V78/N0V78APR79/APR79 
APÄ79/APR79JUN79/JUN79 
JuN79/JuN79sEP79/sEP79 
MAR78/MAR78SEP78/SEP78 
SEP78/SEP78N0V78/N0V78 
-t!0V78/N0V780EC78/0ECT9 
JUN79/JUN7«0EC79/JUN80 

429180 

TESTPLAUOEV 
TESTING (m-yy)  
TESTEVÄL(REV6) 

KtPORT»*REp (REVO - 
ANALUICALSTUDIES 
TESTPLAUDLV  
TEST 
TgSTCVAc  
REPORTPREP 

-TINAL301WP7  
REC^-UNOS 

0CT75/0CT75N0V76/N0V76 
0CT75/0CT75N0V76/N0V76 
JAN76/JAN76JUL77/JULT7 
JflN76/JAN76JUL77/JULT7 
FEB76/FEB76NOV77/N0V77 
0CT73/0CT75MAR76/MAY76 
OCT75/OCT75MAY76/MAY76 
JAN76/JAN760CT78/0CT/8 
JAN76/JAN76NOV78/NOV78 
FEB76/FEB76N0V78/NQVT8 
JUN77/JUN77AUG77/AUGT7 
MAY79/MAY79JUL79/JUL79 
JuN79/JuN79sEP79/SEpT9 
AUO79/AUG79OEC77/JAN80 
JUN79/JUN790EC79/0EC79 

- SEPT9/SeP790EC79/0fC79 
JUN80/ SEP80/ 
JUN80/ DEC80/ 
JAN60/JAN80HAR81/ 

SEP81/ 
JAN60/JANAOJAN80/JAN80 

-r 
E 

E 
E 
E 
E 
E 
E 
E 
E 
E 
r 
E 
E 
E 
E 
E 
t 
E 
E 
E 
E 
E 



vT) 

429180 
«29180 
429TSTT 
429180 
4TÜ9T9" 
430979 
4J09JV 
430979 

A\ALSTUJYS 

HDTMREPAOIST  
FINAL301KPT  
NtL^uOAUTHORI 
£N6KREVA0ENPROrST0Y 
HAZ*WU«SALI  
POLWTABATMENT 
DS6"*TÜY1  
WEL^OGAUTHORIT 

-HtVHAü^ÖtPAPTT  
eSTAÖPRELiMPROPPROCII 
MPCiot.uuiPDSown — 
PILOTPLANTSCOProFxORK 
FEAÜTL5T[5W5ÖP*öin  

4JÖ9T9-- 

430979 
«T&979— 
430979 
4J0979  
431C75 
431"75 
431^75       pILOTpLANT0S6N 
411U7bty6tH EUU1PPWÜC»INSTALL 
431075     FIKALRPT 
4-31TTTB  
4310 76 

PllUTpLANfTtST  
TOP 

tarry*"  —FiKALHPT  
431C76»77 MA2AR0SA.NAL 

OEBU&PILÖfPLAWT  
EVA»-*OPTOFPROC 
PWCVEUUTCÖ»JTE»JnURHUW- 

4inrrr 
431077 
*3lüT7- 
431077 
fJToTB 

43nr7B— 
431079 
43T0T9" 
431079 

431079 
«31P79 
431079 
431679 
431080 

«JiriAO 
431176 
*3nT6T 
431176 

431176 
ilTTTi- 
431176 
431176 
431177 
431177 
431177 
431J77 
431177 
*3iin 
431177 
TTUTTT 
431177 

431279 
431FTT 
431279 
431779- 
431279 

FIKALRPj  
"ÖEBX/Cpl i. 0 j p LA N T 

EVAL*OPTOFPROC 
RüVTDüT7JöRTE»rnURR0N  

STARtAl,MITIALOoEROFpROC 
FINALHPT  
EVAL*OPTOFPROC 

-pwCTEOlTfCÖNTENOuRRüNS  
PRCDINCOKP 

-pRVTCHrMTESTSörPRÖÜ  
FINALRPT-pROC  
UUALTtSys 
ENOITEHTESTS 
TjKmp I^Rö j  
PRCöTESTAFVAL 

4"3TÜ8T DÜCTCbT«E$ULT5  
431080       FlNALFYöORPT3«1 

OVtHALLPHöJFIHAL301HPI 
FISCALÜ8LIGATI0N 
s c c PEC^VüRK  
AWAROCUNTRACT <PHASE 1^2» 
COKtEPTrORMÜLAflOK 
UseN*BUlLTFEAS-ODELS 

-ÜEVüWüUETs^  
PROJOOSSN  
MACHPpÜtORUlLÖ»TEsT 
FISCALÜ8LIGATir>N 
5CCPEöfifDR(? 
AWAROOPCONTRACT 
BUILUEUUIP  
SHIPTOLOAQPLANT 

~5TTOP*rrNiLÄCCePT 
FlKÄLTUp 
FIKALTECHRTP  
FlNAL30inTP 
PHEL1H3IÜÖT  
PREPSCOPEOFWORK 
COKTRAtTAwARD  
HAZARDSANALYST«; 
TEST'tVAX  
PROUOS^N 

JAN80/JAN80JUN80/ 
JUN80/ MAR81/ 
SEP80/ SEP81/ 

SEP82/ 
 TWT79/MAY79JUL79/JUL79 

JUU79/JUL790EC79/ 
—JÜXmtTJuLTl  JUN8a/- 

JUL79/JUL79JUN80/ 
SEP79/SEP79JUNB0/ 
MAY79/MAV79MAY79/MAY79 
MAY79/JUN79SEF79/N0V79 
JAN80/     MAY80/ 

NOV80/ APRBO/     NOV80/ C~ 
FEB75/FEB75MAR75/MAR75      E 
APR75/APR7SJAN77/DEC77      E 
MAR75/App75juL75/Au676      E 
JUL75/0CT73JAN76/FEB78      E 
SEP76/NOV77SEP76

/
JUN78«AO0> E 

CDEU E 
(DEL) E 

APR77/JUN78APR77/JUN78      E 
JAN77/MAR77JUN77/JAN78(A00) E 

(DEL) E 
(DEL) E 

 ■ (DEXT- E 
APR78/JUN78MAY78/JUN78(AD0) E 
N0V78/N0V78JAN79/FEB79 E 
FEB79/FEB79SEP79/ (DEL) E 

(DEL) E 
FE879/FEB79AU679/AUG79(A00) E 

~ JLfN79/APRftOAU679/MAY8o E 
SEP79/AU679N0V79/N0V79(A0D) E 
N0V79/0CT79 JAN80/NOV79 (ADDE 
DEC79/FEB80JAN80/MAY80 (AOD)E 
AUG79/JAN80FEB80/ (ADO) E 
JAN80/JAN80AUG80/     (ADO) E 
JULBOV  DEC80/     rOEL) E 
AUG80/ SEP81/ (OEL) E 
JUN81/ 0EC81/ (AOO) E 
FEB80/FEB80SEP81/ E 
JUL81/   " NOVBl/~       —T 
AuGBl/     DEC81/ 

~DEC8T/ 
E 
I 

OCT75/0CT7SOCT75/N0V75      E 
-AUG81/T 

MAY75/HAY750CT75/0CT75 
N0V75/NOV75MAY76/JUN76 
JUN76/JUL76SEP76/0CT76 
JUN76/AUG76AUG76/JAN77 
"JÜL7670CT76SEP76/JAN7r 
JUL76/SEP7PJAN77/FEB78 
FEB77/FEB770CT79/OCT79 
JAN77/JAN77JAN77/JAN77 
SEP76/SEP76SEP76/SEP76 
JAN77/JAN77MAR77/AUG77 
MAY77yAUÖ77S£P80/ 
JAN79/JAN79OCT80/ 
FEB79/FEB79DEC80/ 
NOV7B/NOV780EC80/ 
JUN80/     JUN81/ 
JAN81/     JAN81/ 
DEC78/DEC78JAN79/JAN79 
0EC78/DEC78HAR79/APR79 
MAY79/MAY?9JUN79/AUG79 
NOV79/DEC79SEP80/ 
HAY80/APR80FEB81/ 
FEB81/     APR81/ 

E 
E 
E 
E 
"P 
E 
E 
E 
E 
E 

nr 
E 
E 
E 

(ADD) E 
(ADO) E 
 r 

E 
E 
E 
E 
F 



♦31279       FINALRPT 
♦31280       PREPScÖPEoFWORK 
♦312BU CUNIWACIAWAHU— 
♦31280 TEST^EVAL 

t-o 
O 

♦312BU  
♦31280 
♦JI^BD  
♦32278,79 

-PRCDDESbN  
FINALRPT 
1-iNALTtCHRPI  
TAILORUFTECHBA«E 
SCCNT"*CAtÄWAffnS  
?(,CHEACTIVATIONJAAP 
3HC"CACllVÄlinf\JATP  
ISTPHASESTANDRVSIKPLJAAP 

♦ 32771?" 
♦32278 
♦12T78- 
♦32278 
vjzrnt 5HlTDU»rJEPCSATVAAP— 
♦ 32278 41>REACTI</ATI0MJAAP 
*177V> DDrO^TtTTvTrAPTTTWÄT  
♦ 32279 UEV8SCU,JIF0RMFAILLREKPTPROC 
r327T8 JNCP^StTlMPLPPnC JÄHP  
♦32279 IUENTINITIALOATABASESFAAP 
♦ 32279 lTlL£PNuir*ATP- 
♦32279 
♦ 3??79TF0~ 
♦32278,79 
♦32278,79 
♦32278.79, 

♦32279 
«32279,BC~ 
♦32279,Bu 
♦3??79i8u- 
♦32279,8u 
♦3TJT8TJ 
♦3227« 
♦32279 
«32280 
♦32578 
«32*78 
♦3287B   — 
♦32878 
♦32878   - 
♦32878 
♦ 32*?r — 
♦33279 
♦33*79  
♦33279 
♦ 33T 
♦33?79 
♦ 33*79  
♦33279 
♦3357T  
♦33579 
♦ 33579— 
♦33579 
♦33579 
♦33579 
♦ 33579  
♦33579 
•33579  
♦33579 
♦3357V 
♦33579 
♦33579- 
♦33579 
♦33579 
♦33579 
♦3377b 
♦33776 

IDE*TIN1TIALUATABASEVAAP 
 nJENTtmuCMULTrvnCSTORAGE  

COp*S*STFvAL 
 OnStTC*T»50ATAnASE 
«0   ONSljECrCtIN6 

L^r^crSPECTOPFA tLCOCOMPS" 
IUTLKIMRPTI,FY->8EFFORT 
DATA^TKENOANAL 
SPAHEPTsPpOVIS^OMNG 
OtFüfP^OCCDGUinEXlNCS 
OOC^I^ALQPT 

- rnt*T*pPTl I ,rv79trroRT 
FINAURTP(FY78-->01) 

- TIKALRTp(Fr7<J-.,?1) 
FIKALRTp{FV80-'">l) 
PRC^AufHORIZEn 
PRCCOFPROTOCOHTAIMERS 

-
 -TE3TPPOTO£0NTRC 
PlCS6N<PlD)PHAcE 
PIpHOTOREvIEWCniPR) 
SELtlNALDS6N 
FIKALR»*TCOVPL 
HECtlPToFFUNOS 
U9L *^A» IONCFFttvD"S 
1NVESTI'3ATEALTFRNATIVES 
_AirPLE* AB 
SAt'PLETEST 

- EVALUATION 
FIN«LRPT 

 HASTtR^TIRFVIFv - -    — — 
ENCRüPHOCSTÜYASEL 
^aePROCTÜOLlNß 
MFRSAHPLEHAROWARE 
STATlC^OYNAMirTEST 
TESTEVÄLAPROCVFR 

- " TW- *NG*7üO    - "     
MFRCOMPuiMFNTSFnRFINALTEsT 
rtJNOUCTsTATACAMlSTERFlRINGTEST 
CONO^CTFINEVAL 
OEVPROtSPfCS 
MFRWüMPFORGYROVERIFTEST 
lESTOThLl  

APR81/     JUN81/ 
SEP79/SEP79MAY80/MAY80 
JUNBO/     JLfNBO/ 
JULB1/     MAR81/ 
APR80/     MAY8I/ 
APRBl/     JUN81/ 

"JUNBT/     JUL81/ 
AUG78/SFP78SEP79/SEP79 
JUL79/JUL79SEP79/SEP79 
0C778/0CT78N0V78/N0V78 
APR79/APR79HAY79/MAY79 
AU679/AU9790EC79/ 
*U079/AIJ079SF;P79/SET79 
OCT79/0CT79N0V79/N0V79 
OCT79/OCT79OCT80/ 
N0V79/Nnv79N0V8l/ 
DEC79/DEC790EC80/ 
JAN80/     JAN81/ 
JA«80/     JAN81/ 
JAN80/MAR800EC80/ 
SEP79/SEP79FEB81/ 
AuG78/sEp7ÖSEP80/ 
AUÖ78/SEP78JUN81/ 
AUG78/SEP78JÜN8I/ 
AU878/SEP78JUN81/ 
JUN79/JUN79JUN80/ 
JUN79/     JUN81/ 
SEP79/     JAN81/ 
JUN79/     JUN81/ 
JUN79/JUN79FEB82/ 
JAN80/     SEP81/ 
MAR80/     JUN80/ 
MAR81/     JUNBl/ 
JAN82/     ApR82/ 
OCT77/JIIL780CT77/JUL78 
MAY79/MAY79N0V79/N0V79 
OEC79/OEC79JUN80/ 
SEP78/SEP78JuL80/ 
JUL80/     JUL80/ 
JUN80/     JUU80/ 
JULBO/     AUO80/ 
FEB79/FFB79FEB79/FEB79 
FEB79/FEB79FEB79/FE879 
SEP79/OC7790EC79/JAN80 
JANB0/JANg0jUN80/ 
JUL80/     AUGBO/ 
AtjGBO/     SEP80/ 
SEP80/     0CT80/ 
SEP79/0CT79SFP79/0CT79 
JAN80/NOV79FEB80/DEC79 
FEB8O/JAN8OMAR8O/MAR60 
MAR80/FFB800CT80/ 

—c 

(ADO) 
(ADD) 
(ADO) 
(ADO) 
(ADD)    A 
(ADO) 
(ADD) 
(ADD) 
(ADD) 
(ADD) 
(ADO) 
(AOD) 
(ADO) 

EVALTES>TRESULTS 
FIN*L0ATAPKG 
COMPLETFFlNALRf'T 
TEC"£VALOFORIG^ATLS 
CONTAWARl)pHOCC^NniDATEMATLS 

OC780/ JAN81/ 
SEP80/ JAN81/ 
JAN81/ JAN81/ 
FEB81/ FE881/ 
MAR81/ HAR81/ 
APRBl/ APR81/ 
JAN81/ MAY81/ 
FEB81/ MAH81/ 
MAR81/ MARBl/ 
MAR81/ APH81/ 
APR81/ MAY81/ 
MAY81/ MAY81/ 
SEP76/AUG760CT76/JAN77 
SEP76/MAR7 7DEC76/MAY77 

(DEL) 
(ADO) 
(AOO) M 

M 
H 
M 

M 
M 

M 
M 

- 
M 

M 

M 
M 

N 
M 
M 

M 
M 
M 

M 

N 
M 
M 
H 
M 
M 



♦33776 
♦33776 
♦33776 
♦33776 
♦33776 
♦33776 
«33776 
♦33776 
♦33776 
♦33776 
♦33T76 " 
♦33776 
¥J3775^ 
♦3J776 
♦3J776 
♦33776 
♦33776 
♦33776 
♦33776 
♦33776 
♦3377e 
♦33776 
♦33776 
♦33776 
♦33775 
♦33776 
♦33«76 
♦33H76 
♦33*76 
♦33876 
♦33876' 
♦33H76 
♦33876 
♦3J876 
♦ 33876^" 
♦33876 
♦ 33HT6— 
♦33876 
♦33«76 
♦33876 
♦3 38 76 
♦33R76 
«"33B76 " 
♦33876 
43387b 
♦3387b 
♦33*76 
♦33876 
♦ 333T6— 
♦33876 
4T38T6 
♦33876 
♦ 33HT6— 
♦33876 
4 33H76 
433876 
433876 
433876 
433876 
433876 
434177 
434177 
ium 
434177 
43*177  
434177 

INHOUStSTuDY0frANDI0A7eMATLS*PR0C 
SELO'MATLS 
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668"»78 PKKLTC«4WACrFP 
66M17H -SCALr^ALL'STICTEiT 
66b«78 e .>LL1SUCTEST»FVAL 
668 «78 P'>0JCOH^L 

660.478 IJOFM»-I'"'*LWPT 
668J78 P)ATAAN«L 
66H«78 FIKALRTK-,    l 
671*76 ESTAHSCiProFC^' T(NOSEOPEH) 
671»,7b PLACL0»-CONT(HTl LETSEP> 
67l*7b A'.ALO»-TtHpfLOW.VEL 
67j^76 STScSbA »ALOFSMrLL 
671*76 Mlt.URt;,:M4LUFS-EU 
671*7* ► lKÄl.cu-'PpwOÜF»KNCSE 
67P76 PrJEPUFKlNALRPTfNOSINü) 
6 7i*7 7 »t.A'rfco*Gönnen LETOFSEP» 

APR76/APR76DFC76/SFP7*, M 
MAY7h/MAY77üEC76/FEH7fl M 
HEC77/0FC77MAY79/JUN79 M 
SEP7b/SFP76SEP7b/SEP7b M 
FF877/FFB77juN77/SEp77 M 
JUL78/Jijr478MAW7<J/MAY7<J M 
0CT77/0CT77jtjL8ü/ M 
APR78/MAY78MAW80/ M 
APR78/MAY78SFP80/ M 

DEC80/      (AUC) M 
ncT77/jAN780C^J7/JAN78 M 
JAN79/FFB7*AP*79/APR79 M 
APR78/APR78AIJÜ78/AUGT8 M 
MAY79/MAY79J.IN78/JUN79 M 
JUL78/AUR79JUL78/JAN80 M 

JUL78/JANB.0AUO7B/FEB80 » 
MAR80/     APR80/ M 
OCT77/JAN780EC77/JAN78 M 
JAN78/JAN78JAN78/JAN78 M 
APH78/APR78SPP70/SFP78 M 
SEP7fl/OCT780CT78/FEB8o M 

NOV78/FFB«00EC78/APR8ü * 
ApRRO/      HAY80/ M 
NOV79/MAR«UJAN80/JllN8o M 
NOV79/JtiN«QAUO80/      (AOO) M 
NOV79/MARROUEC79/APR8O M 
NOV7V/MARP.Ol>FC79/MAY8o<ADO) M 
OCT78/OFC70NOV78/ÜFC7B M 

N0V7H/0FC78ÜEC78/0FC7B M 

JAN79/JAN79MAW79/ (uEL) M 
NOV79/NOV7'*JÄN80/ «DEL» M 
JAN80/      MAW80/      (OtL) M 
JUN79/JHN79AllG79/NnV79 M 
MAP80/      MAV80/ M 
MAY80/      JUL80/ M 
JAN80/      MAK80/ M 
AL'G80/      NOV80/ M 
NOW80/     OEC80/ M 
JULflO/      AUoBO/ M 
OF.C80/     FF881/ M 
MAR77/MAR77HAY77/MAY77 Q 
MAY77/MAY77JIJN77/JUN77 (i 
J(.)N77/jiiN77Aij«377/FEP79 Q 
JUN77/JIIN77AII»77/AUG77 0 
SFP78/0«rC78JiJN79/AUG7q 0 
MAY78/JIIL78JUL7H/AUG7« f) 
AIJG78/0CT78FFM79/FEB79 0 
nFC78/JAN79juL79/JUL7Q Q 
JUL79/A'IG7V0rT79/UEC7g 0 
UEC79/0FC79AMÜ80/      (AUÜ) Q 
N0V78/N0V780CT79/N0V79 Q 
NnV7B/0FC78NOV79/0EC'9 0 
FF879/FF879JAN80/FEH8O 0 
Ai.(j79/Anr,79jANeO/MAR0n Q 

OEC7<>/DFC79MAhf80/ 0 
r)EC79/l;FC79At.ll>0O/ Q 
OEC79/DFC79jiiL0O/ 0 

SEPBO/ Q 
APW7h/AOR7bAO►<7^/APR7<s M 
Apw7b/MAY7bMAY /b/JljN^fr M 
.JiiN7h/A'lG76JA"«77/«AP77 M 
SFP7h/0CT7bFFt377/APR/H M 
^rTTb/NHVTbFfM77/APW7B M 
MAR77/JAN78MAH77/APR7« M 

MAH77/APR78APW77/MAY7B M 

nCT7b/FPB77NOv7fe/APP77 M 



t7\*n HI ftTffttiiHTüSHrfR 

67|*77 uP1COMKp«nr,PoDuILLETSEP 
6 Mo?7 t- 'tt-'OM'i TFURMTI I ETSF.P 
67]<-77 KlCHMO^IL|rTS£pTECHS 

fcM*-7' iRKEFFnRI 
67l~77 iNE«JrvATHMr»^FOSO^G 
CM *77 Q)M- ILot'jf.-^TMiOnFOHU*«> 
671677 pnfKUFh ['»^RPTrOROrfGCüNF TEST 
67 1-7* K -^"»JSC ^PrOF »OP* (NOSEP I F.HCECABHOPERS 
6 71» 79 MLßCtü»-CONT 
6 7 t*79 C'»f^r TEbfOF •'ATM-nOFOWNÜSINü 
67 1 «,79 l»rvö»-MAT«..00Ff>oPIERCEC4bb*8L0C»< 
67j<-79 C'iN»- ajrOKMATH'-OOFORPItHCECABB^rlLCC^ 
fc7 I' 79 A .ALÜAT I 

67 |. 7* K-'E^OF»' IM/ILRPT 

672S7B M"1 INST ^uiNtnT^wELD 
67^^7f^ Mt A^UKPLKT»ELn'-ARA 
67eK78 ACwWlSV-.Tcf.Tl M"WP. 
6 7^ti7^ ut vi^ T*-fF(l«A|inMTMACHCNTL 
672*78 FRALR^r 
67<>S78 H<EPpWUv;PA } 
672^78 AJARUCO tTMACT 
673*76 sri.UNGO*L..rv»'U'>JTTICNSP»<Oj 
6 7j»-rt, St'L»ELü)CO"Füw«: 
e7j<7o I .Vr^TATifLGuC'FAC 
6 7 3*7* i)CTcRM irr-S»Tr<El«lMPACT 
67J^7d j-SlCCo^PUTcRP»00 
673*78 ITI TOOI'SPAWEPTSPROG 
6 7 3-79 ^-tHUOv:cuvE«CI"PR0CEüUWES 
6 73*79 PlEPÖSCOMpjOC 
673*79 KnfcP^Pl 
673680 uiTABAiLSTRUCT 
fc'.fun I.PUI/UJTPUTFOUMATS 

6736AÖ i^fFMATRICr5 
673MH0 J SC-NUAT HASCSV«: 
673680 HOC 
673*80 0F»U*fl  .ALppT 
t7j«79 WCP'OFF 
673-«7V PLAÜt-CO ;r^ACTPt AS»»AAKC 
673«79 PLACLC>J .T.-jACT^CHEVAL 
673*79 CONüMAC^TUPIF«; 

673*79 PPEPSPLr 
673*79 i- I r,AUHHr 
673*80 PuACECO- T 
673«AO COMiUCl HACHST»'<YS 

673*8ü FlNALTECHppT 
6 75"»7t> wCPTOFKjNpS 
6 7b'»7«> RCPTUrAODFUNO« 
67S"7b PLACECO   T, / not ISINOUST 
6 7*976 «FC-TOOL 
6 75*7b frC^TkY ,UT 

67-j97o ii*l -SPCTPT«. 

67>^7b »-IMSMF   .WM^MAf-PTS 
67S97«5 FINALIN>PCTPT<s 
67bv7o P^EPf I^..LJPT 

Of T7b/AoR77MA»W7/      JUfcU * 
MFC76/      MAT77/      tOEU M 

M»Y77/     SF-P77/      CUED M 
0CT77/     OCT77/         u) M 
OCT77/APP77OC177/JAN78IA00) M 

/AUG77      /MAY7U(AOC> M 
J|IN78/JMN78JHN78/AUA7«JAÜU) M 

AuG78/SfP78HA«79/APR79{AO0) M 
MAR79/APR79APK79/MAY79 (AUO)M 

>     /SPP7Ö     /SFP78«AOU) M 
FFB79/FFB79JI|N79/MAY79(A00 M 
JUL79/JUN79J1IL80/      (Aüü) M 
JljL79/JiiL79A"G80/      (ADO) M 
JAN80/MAY«0SFHBu/      IAÜO) u 
SFP8U/     ÜC78»/      (AO0> M 
OCTöO/     NOVei»/      IAOO) M 
SFP7B/0r:T78üEC78/MAY79 0 
0EC78/APR79JIJN/9/APW«, Q 

JUN79/A'iG79SEP79/FER8n 0 
5FP79/FFBa0FEH80/MAR8n Q 
MARSO/MAYnO AUG80/ 0 
JAN78/JAN78«AY7h/AljG7H Q 
JUN7H/jnN7äAuG78/SEP?« 0 
5FP7b/SPP7t»0<-T7b/OCT7,s M 
OCT76/0rT76NOV76/N0V7f. M 
N0V7b/N0V7b0EC7b/0FC7* M 
APR78/APR78MA^78/MAY7fl M 
WAY78/MAY78SEP78/SEP7« M 
AuG78/A'i678N0v78/N0V7« M 

HEC78/FFH79JiiN79/JUN7y (A00) M 
MAY79/AOR79SEP80/ 
JHL79/JUL79SEP80/ 

(AÜ0) 
(AUOI 

OCT80/     JAN81/ 
NOVfiO/     FFH81/ 
JANfll/     MAH81/ 
OCT8U/      JUL81/ 
JUNR1/      SFP81/ 
AU681/     0CT81/ 
OCT7B/OrT78OCT78/0CT7« 
nfC7B/DFC78AP«79/MAV7<} 
MAR79/MAY79JUL79/N0V79 
JUL79/DFC79SEP80/ 
JANflO/     JUN80/ 
JIJN80/ SPPÖ0/ 
MAYA0/MAYRÜNOV8Ü/ 
P.EC80/      MAM81/ 
MARMl/      JUL81/ 
MAY7b/MAY7bMAY7b/MAY7b 
JUL77/NOV77JUL77/N0V77(ADO) 
MAV76/JAN7bJUN7b/FEH7« 
JUN76/AUG78AüG7b/AUü7M 
JUL7O/0CT78AU«j7t,/N0v78 
AUG7b/NnV78AUG76/NOV7« 
SFP7b/     0EC76/      (UtLJ 
JAN77/     JAU77/     (OEL) 
JAN77/PFC79MAY78/0EC79 



SAMPLE OF HOW MILESTONE DATA IS EXTRACTED FROM THE MILESTONE DATA BASE PROGRAM FOR NOV 79 

1240=400078 AWARDC0NTRACT(PHASE3) 

1440=400080 FINALREPORT 

2340=401275 PREPPRELIMDSGNCRITERIA 

2360=401275 HAZARDSANALYSIS 

3480=405179 EV.ALOFINSTRUMENTATION 

4020=405474 SHIPMACHTOARRADCOM 

6360=411473THRU76 DSGNPROCINSTALLREVEQUIP 

9200=411475 RFT 

10560=411476 EVALOFSULFIDEMOMITOR 

10580=411476 EVALOFTOTCARBONNONITOR 

13380=416379 EXECUTIONOFTESTPLN 

13400=416379 FIRINGTEST(PROVGRD) 

14480=421177 INSTALLPROTOCWTLSYSTFOREVAL 

15060=421473 FINALRPTRECSCHOFPROPREUSEMEAS 

15580=4214/9 FINALRPT 

15620=421479 TEST+EVAL 

15720=421479 EMGRREVIEV.' 

16180=421574 PROTOCNTLSYSTACCPTD 

18080=425277 PILOTPLANTREACTVAROPT 

18140=425273 PHODSIMHERPROC 

18220=425278 P1L0TPL/.NTPREP0FSTDHMXBATCH 

20380=428179 SURVEYGASUSAGEATRAAP 

21260=428579 TEST+EVAL 

NOV79/ 

AUG79/ NOV79/ 

JAN79/JAN79NOV79/ 

FEB76/FEB76NOV79/ 

SEP79/ NOV79/ 

NOV79/ N0V79/ 

DEC77/DEC77NOV79/ 

OCT78/OCT78NOV79/ 

MAR76/MAR76NOV79/ 

MAR76/MAR76NOV79/ 

JUN79/JUN79NO\/79/ 

0CT79/ NOV79/ 

DEC78/DEC78NGV79/ 

OCT79/ NOV79/ 

AUG79/ NOV79/ 

AUG79/ NOV79/ 

SEP79/SEP79NOV79/ 

JUN77/JUN77NOV79/ 

JUN79/ N0V79/ 

MAR79/MAR79NOV79/ 

OCT79/ NOV79/ 

AUG79/ NOV79/ 

FEB79/FEB79N0V79/ 

(DEL) 

(DEL) 

(ADD) 

(ADD) 

(ADD) 

(ADD) 

(ADD) 

(ADD) 

(ADD) 

(DEL) 

(DEL) 

(ADD) 

(ADD) 



21280*428579 GEOliETR'x EFFECTS 

23040=431078 LRPT 

23060=431079 EVAL+OPTOFPROC 

23000=431079 PROVEGUTCONTENDURRUNS 

2346ür431177 SHIPTOLOADPLANT 

23760=432279 .RIMRPTI.FYYöEFFORT 

24620=433776 GATORINSITUBONDING 

25200=433o76 PROTQi>SGHCOnPL 

23200=446673 H0DAUT0MEL7SYST 

20260=446673 PILüTLINETEST 

2ö78ü=446980 RECVDFUNDS 

29500=450873 HAZARDAMAL 

30600=655379 PREFURHPRO<.iLINETi>T 

33100=668173 INSPRITARYFORGINGS 

332^0=6oo17o C0NDUC7IUVEST 

33380=668278 DSGNLIFJE+DATACOLLECT 

33740=666378 PEMETCHARACTER 

34220=671679 CöNFTESTOFMATHHODFORNOSING 

34340=672578 MEASOFPERTUELDPARA 

34880=675976 .-INALRPT 

FEB79/FEB79NOV79/    (ADD) 

SEP79/    NOV79/ 

SEP79/    NOV79/     (ADD) 

OCT79/    NOV79/    (ADD) 

JAN79/JAN79NOV79/ 

JUI179/JUN79WOV79/ 

AUG79/AUG79NOV79/    (ADD) 

MAY79/    N0V79/ 

OCT79/    NOV79/ 

0CT79/    HOV79/ 

NOV79/    NOV79/     (ADD) 

HAY79/MAY79NOV79/    (ADD) 

NOV79/    MUV79/ 

JUL79/AUG79NÜV79/ 

SEP78/OCT78NOV79/ 

JUN79/JUN79NOV79/ 

NOV78/DEC78NOV79/ 

JUL79/    NOV79/     (ADD) 

APR79/APK79NOV79/ 

DEC78/DEC73NOV79/ 



SAMPLE OF HOW MILESTONE DATA IS EXTRACTED FROM THE MILESTONE DATA BASE PROGRAM FOR NOV 79 

K9 

2920 = 401*176 TESTPROTOSTASATMAAP NOV79/ JAN80/ (ADD) 

3500=405179 DOC+FINALRPT NOV79/ DEC79/ 

4020=405474 SHIPMACHTOARRADCOM NOV79/ NOV79/ (ADD) 

12040=412479 TOOL+FIXTURESPECS NOV79/ 

13420=416379 PRODPROCDSGNS NOV79/ DEC79/ 

15280=421479 PROCPILOTPLANTFAC(RAAP) NOV79/ JAN80/ (ADD) 

15520=421479 HAZARDANAL NOV79/ FEB80/ 

15740=421479 INVESTIGATESTDYS NOV79/ JUN80/ (ADD) 

15940=421479 ' TSTOFEQUIP&MATUBAAP) NOV79/ SEP80/ (ADD) 

16600=422377 FABPROPCHGS NOV79/ DEC79/ 

18260=425278 PILOTPLANTPROCVARSTDYFORHHX NOV79/ MAR80/ (ADD) 

20300=428179 SELOFINSULTYPE+APPL NOV79/ JAN60/ 

20420=428179 EVALCOALGASFORUSEINRAAPPROC NOV79/ MAY80/ 

20480=428179 HAZARDSANAL NOV79/ APR80/ 

23100=431079 PRODINCORP NOV79/ JAN80/ (ADD) 

23120=431079 PHY+CHEMTESTSOFPROD NOV79/ FEB80/ (ADD) 

23580=431279 HAZARDSANALYSIS NOV79/ JÜL80/ 

24120=433579 FABPROCTOOLING NOV79/ 

27^00=444978 PROCEVAL NOV79/ APR80/ (DEL) 



28260=446678 TECHRPT(INTERIM) NOV79/ DEC79/ 

26340=446679 HAZARDSANALYSIS NOV79/ JUMÖ0/ 

28780=446980 RECVDFUNDS NOV79/ NOV79/ (ADD) 

28800=446980 BUILDSYSTPROTO(DUAL) NOV79/ MAY80/ (DEL) 

29100 = 4**7479 LAB/BENCHSCALESTDY NOV79/ JUL80/ 

29120=447479 HAZARDANL NOV79/ JUL80/ 

29220=448179,80 PURCHASEEQUIP NOV79/ MAR80/ 

30600=655379 PREFORhPRODLINETST N0V79/ NOV79/ 

33140=668178 WRITEFINALRPT N0V79/ JAN80/ 

33340=668278 DEBUG+TESTCOMPUTERIZEDSIMUL N0V79/ JAN80/ 

3->000=678l78 WRITEFINALRPT NOV79/ JAN80/ 

35120=678178 WRITEFINALRPT N0V79/ DEC79/ 



SAMPLE OF HOW MILESTONE DATA IS EXTRACTED FROM THE MILESTONE DATA BASE PROGRAM FOR DEC 79 

2380=4U1275 GUNFIKINGS DEC79/ DEC79/ 

3380=405075 DELIVERYINSTALL+PROVEPKOTOEQUIPATLP DEC79/ JUN80/ 

3^00=105075 FINALIZETECKDATAPKG DEC79/ JUN80/ 

4120=405979 INSTALLATION DEC79/ JAN80/ 

^120=406479 SAFETYTESTSYSTEM DEC79/ AUG80/ 

9360=4114/5 HAZARDSAKAL+ONLINEEVAL DEC79/ MAR60/ (ADD) 

10100=411476 EVALOFREVPROC DEC79/ FEB80/ (ADD) 

10220=411476 FINALRPT DEC79/ APR80/ (ADD) 

12060=412479 PROGRAMMING DEC79/ 

13440=416379 FINALRPTARRADCOH DEC79/ JAN80/ 

13600=4194 PROC/FABOFTSTEQUIP DEC79/AUG79JUL80/ 

15420 = 42147'J OUALQUANTPOLLABATEL^WATERS DEC79/ MAR80/ (ADD) 

15640=421479 FINALRPT DEC79/ MAR&O/ 

166*0=422377 ECOAi.AL DEC79/ JAH80/ 

16780=422579 ALAPTATIONSTUDIES DEC79/ AUG&O/ 

18100=425277 FINALRPT(FY77EFFORT) DEC79/ JAN'80/ 

224D0=429179 TEST DEC79/ APR79/ 

22460=429179 TESTEVAL DEC79/ JUN80/ 

24000=433279 SAHPLEFAB DEC79/ JAN79/ 

24140=433579 MrRSAMPLEHAROWARE DEC79/ 

26940=4^4478 PRErOFCONTRDWG DEC79/ 

27800=446079 HAZARDSAHAL DEC79/ N0V80/ 

28740=4H6v/V DEBUG+EVALCOHCEPTMODELS DEC79/ JAN&O/ (ADD) 

32660=6o347v COHDUCTCHIPRECYCLEEFFORT DEC79/ 0CT80/ (ADD) 

33240=608178 PREfECONOHICANAL DEC79/ JAN80/ 

33600=668378 PR0JC0I1PL DEC79/ MAR80/ 

33^20=668378 DOFMFIHALRPT DEC79/ APR60/ 

134 



SAMPLE ÜF HÜW MILESTONE DATA IS EXTRACTED FROM THE MILESTONE DATA BASE PROGRAM FOR DEC 79 

1080=400077 MONITORMULTITOOLLOADERPROG 

1280=400073 ASSEMTEST+MODIFY 

2380=401275 GUNFIRINGS 

3500=405179 DOC+FINALRPT 

4100=405979 EQUIPMOD 

8820=411475,76 PILOTPLANTINSTALL+EVAL 

11780=411477 IMPLPROG 

<— 
U3 13420=416379 PRODPROCDSGNS 
U"i 

14500=421177 COMPL+EVALDATAFRONLINEPROCCNTLOPER 

15400=421479 ETABPROCWATERSPECSQUAL+QUANT(KAAP) 

15500=421479 TEST+EVALSTUDIESANAL+ECOEVALDATA 

16060=421478 FINALRPT 

16200=421574 TDPCMPL 

16600=422377 FABPROPCHGS 

17460=423778 FINALRPT+HAZARDSANAL 

17740=424978 PILOTPLANTOPER 

17760=424978 ECOEVAL 

18700=4267  77,78 HAZARDSANAL 

19140=428077 FINALRPT 

19780=428177 PREPFINALRPT 

21060=428577 REPORTPREP+DISTRIBUTION 

22420=429179 ANALYTICALSTUDIES 

JUL77/JUL77DEC79/ (ADD) 

SEP79/ DEC79/ (DEL) 

DEC79/ DEC79/ 

N0V79/ DEC79/ 

SEP79/ DEC79/ 

OCT77/NOV77DEC79/ (ADD) 

SEP77/AUG78DEC79/ 

N0V79/ DEC79/ 

SEP79/ DEC79/ 

AUG79/AUG79DEC79/ (ADD) 

0CT79/ DEC79/ 

OCT79/ DEC79/ (ADD) 

JAN79/JAN79DEC79/ 

NOV79/ DEC79/ 

MAR79/MAR79DEC79/ (ADD) 

JUL79/ DEC79/ (DEL) 

AUG79/ DEC79/ (DEL) 

JAN79/FEB79DEC79/ 

SEP79/ DEC79/ (ADD) 

APR79/APR79DEC79/ 

FEB77/AUG77DEC79/ 

JÜN79/JUN79DEC79/ 



22440=429179 TESTPLANDEV SEP79/    DEC79/ 

22540=430979 ENGRREV&GENPROCSTDY JUL79/JUL79DEC79/ 

23980=433279 INVESTIGATEALTERNATIVES SEP79/    DEC79/ 

26060=436277 FINALRPT JUL79/JUL79 DEC79/ 

26760=444479 LAPPROJS OCT79/    DEC79/ 

27160=444778 RPT SEP79/    DEC79/ 

27260=444978 FINALRPT(2TESTL0TS) OCT79/    DEC79/ 

27440=444978 FINALRPT OCT79/    DEC79/ 

27520=444978 FINALRPT(ADDTESTLOTS) OCT79/    DEC79/ 

27920=446278 ENGRSTDYS SEP78/SEP78DEC79/ 

27940=446278 HAZARDANALII SEP78/SEP78DEC79/ 

28000=446278 PROCNGSCRUBBERTANKS+PUMPS FEB79/FEB79DEC79/ 

28020=446278 SUBMITABSORBERDSGN+DWGS MAY79/MAY79DEC79/ 

28280=446678 TECHRPT(INTERIM) NOV79/    DEC79/ 

28720=446979 DSGN+BUILDCONCEPTMODELS SEP79/    DEC79/ 

29040=447278 PREPARESCOPEOFWORK FEB79/FEB79DEC79/ 

29520=450878,79 PILOTPLANTDSGNCRIT+DSGN JAN79/JAN79DEC79/ 

29540=450878 FINALRPTFY78 OCT79/    DEC79/ 

30080=621175 TECHRPT(HCCCPROC) FEB78/MAY78DEC79/ 

31160=657174 FINALRPT OCT78/NOV78DEC79/ 

31440=662876 TDP AUG77/AUG77DEC79/ 

31460=662876 FINALRPT MAY79/MAY79DEC79/ 

31860=664077 X-RA/+BALLISTICTESTOFPRECLINERS NOV78/DEC78DEC79/ 

32640=663479 PLACECONTRACTFORCHIPRECYCLE FEB79/FEB79DEC79/ 

34360=672578 ACOUISYSTCNTLHDWR JUN79/AUG79DEC79/ 

35120=678178 WRITEFINALRPT NOV79/    DEC79/ 

(ADD) 

(ADD) 

(ADD) 

(ADD) 

(ADD) 

(ADD) 



••••••••••»••••••••••••••••••••••••••••••••••••••••••••••fy 79MMT PROG»* 

PROJ TOTAL AYTM IN MOUSE 

COMM      0BIL6 

CONTRACT 

COMM     OBLiG   DATE COMM 

GOCO 

OBLIG   OATE COMM 

OGA 

OBLIG   OATE 

^4 

«»000    16U0O0   1249000   1249000 0 
ft OBLlG e   100.0 DIVISION IS ESP        TECH 

«024    1132000 111000    111000 1021000 
%  OBLlG •   100.0 DIVISION IS MSD TECH 

4046     307000 237000 237000 0 
* OBLlG *   100.0 DIVISION IS ESP TECH 

40S1     »57000    157000    157000 0 
ft OBLlG «   100.0 DIVISION IS ESP        TECH 

4059     250000     25000     25000 0 
* OBLlG *   100.0 OIVISION IS ESP        TECH 

4062     907000    191000    191000     305000 
* OBLIG «    39.8 DIVISION IS ESP        TECH 

4064    1262000   1026000   1026000     195000 
ft OBLlG *   100.0 DIVISION IS ESP        TECH 

4084     121000 96000     96000 0 
» OBLlG e   100.0 DIVISION IS MSO TECH 

4124     930000 132000    132000 798000 
* OBLlG *   100.0 DIVISION IS MSD TECH 

4137     205000    114000    114000      85000 
ft OBLlG ■   100.0 DIVISION IS ESP        TECH 

AREA Is LAP 

1021W00 
AREA I* HPTS 

0   0 
AREA I» LAP 

0 0 
AREA IS PROP»EXPL 

0 0 
AREA IS. PROP^EXPL 

0 9/30/80 
AREA I> LAP 

195000 
AREA I» LAP 

0  0 
AREA IS POLLUTION 

798U00 
AREA IS MPTS 

85*00 
AREA IS LAP 

365000    36^000 

0 0 

70000     70000 

0 0 

225000    225000 

11000     11000 0 

41000     41000 

25000     25000 0 

0 0 

6000      6000  0 

4163     661000    399000 
ft OBLIG *   100.0 DIVISION 

399000 
IS ESP 

0 
TECH 

0 0 
AREA IS LAP 

262000    262000 0 

4189     533000     58000 
ft OBLIG ■    36.7 DIVISION 

58000 
IS HSD 

375000 
TECH 

3/3000 
AREA IS MPTS 

0 0 0 100000 100000  0 

4194     327000    311000 
ft OBLlG '   100.0 OIVISION 

311000 
IS MSO 

0 
TECH 

0 0 
AREA IS PROP»EXPL 

16000     16000 0 0 0 

«214    1269000    716000 
ft OBLIG *   100.0 DIVISION 

716000 
IS ESP 

20000 
TECH 

28U00 
AREA IS POLLUTION 

533000    53JOO0 



*»22S     350000    120000    120000 
* OBLlr, «   100.0 DIVISION IS ESP 

0 0 0 
TECH AREA I* POLLUTION 

230000    230000 

«♦263     329000    304000    30<.000 
* OBLIG e   100.0 DIVISION IS ESP 

25000     25V00 
TECH AREA lb LAP 

00 0 00 

«♦281    1345000    572000    572000 
* OBLlG «   100.0 DIVISION IS ESP 

0 0 
TECH AREA I* ENtRGY 

773000    77J000 

•»285     420000    285000    285000 
* OBLlG *   100.0 DIVISION IS ESP 

0 0 0 
TECH AREA I» SAFETY 

0 0 135000 135000 

4288     643000    633000    633000 
% OBLlG *   100.0 DIVISION IS ESP 

0 0 0 
TECH AREA l>   SAFETY 

10000     10000 

4291     235000    155000    155000 
%  OBLlG e   100.0 DIVISION IS ESP 

80000     öOüOO 
TECH AREA lb SAFETY 

0 0 

4309     648000    384000    384000 
* OBLlG *   100.0 DIVISION IS ESP 

0 0 0 
TECH AREA lb PROP»EXPL 

464000    464000 

4310     483000    189000    189000 
* OBLlG e   100.0 DIVISION IS ESP 

0 0 0 
TECH AREA lb PAOP-EXPL 

294000    294000 

g 
4312     261000     80000     80000 

%  OBLlG -        100.0 DIVISION IS ESP 
0 0 0 

TECH AREA lb LAP 
181000    181000 

4322     609000    410000    410000 
%  OBLlG e   100.0 DIVISION IS ASO 

0       oo 
TECH AREA lb MPTS 

199000    199090 

4332      83000      5000      5000 
ft OBLlG *   100.0 DIVISION IS MSO 

78000     78*00 
TECH AREA lb MPTS 

0 0 

4335     4U000    111000    111000 
* OBLlG *   100.0 DIVISION IS HSD 

300000    300*00 
TECH AREA lb MPTS 

0 0 

4341     742000    136000    136000 
* OBLlG *   100 0 DIVISION IS ESP 

0 0 0 
TECH AREA Jb PROP»EXPL 

606000    606000 

4444     355100    295000    295000 
* OBLlG *    89.6 DIVISION IS HSD 

37000 0 4/30/80 
TECH AREA lb MPTS 

23100 23100 

4460     236000    122000    122000 
* OfiLlG ■   100.0 DIVISION IS ESP 

0 0 0 
TECH AREA lb PROP*E*PL 

114000    114000 

4462     328000    132000    132000 
% OBLlG ■   100.0 DIVISION IS ESP 

0 0 0 
TECH AREA lb PR0P*EXPL 

396000    396000 



**66     «61000 
% 08L1G •   100.0 

**69    1150000 
_ ft OBLlG ?   100.0 

<*h7f 175000 
*  OBLlG   *        100.0 

*498    11*7000 
4 OBLlG *   100.0 

4508     357000 
* OBLlG *   100.0 

6553      95000 
% OBLlG ■   100.0 

6634     3*2000 
* OBLlG *    4*.6 

371000    371000 
DIVISION IS ESP 

279000    279000 
DIVISION IS ESP 

75000     75000 
DIVISION IS ESP 

88000     88000 
DIVISION IS MSO 

68000     68000 
DIVISION IS ESP 

67000     67000 
DIVISION IS MSD 

242000    242000 
DIVISION IS MSD 

90000     90U00 
TECH ARE* I» PHOP»EXPL 

871000    8/1U00 
TECH AREA |b LAP 

0 0 0 
TECH AREA lb ENERGY 

*000      4U00 
TECH AREA lb LAP 

0 0 0 
TECH AREA lb PROP*EXPL 

28000     28000 
TECH AREA lb MPTS 

300000 0 s/JO/80 
TECH AREA I* MPTS 

0 0 

0 0 

100000    100000 

1055000   103*000 

289000    289000 

0 0 

0 0 

00 

6682     170000 
» OBLIG ?   100.0 

6683     1*6000 
ft OBLlG ■   100.0 

6716     306000 
% OBLlG *   100.0 

6736     256000 
ft OBLlG *   100.0 

6738     181000 
ft OBLlG *   100.0 

170000    170000 
DIVISION IS MSD 

1*6000    1*6000 
DIVISION IS MSD 

36000     36000 
DIVISION IS MSO 

81000     81000 
DIVISION IS MSD 

132000    132000 
DIVISION IS MSO 

0 0 0 
TECH AREA lb MPTS 

0 0 
TECH AREA lb MPTS 

270000    270000 0 
TECM AREA lb MPTS 

175000    175000 
TECH AREA lb MPTS 

49000     <«9U00 0 
TECH AREA lb MPTS 

0 0 

0 0 

0 0 

0 0 

TOTALS   22139100   10510000  10510000   5106000   4U6500 6288100       6288100 235000 235000 

ASO 

COMM     OBLIG «OBLIG 

*ioooe  *ioooo loo.o 

199000    199000 100.0 

0         o -I 

DIVISIONS 

NFD ESP 

COMM     OBLIG     ftUBLlG     COMM OBLlG »OBLIG 

0         0       -I    8019000 8019000 100.0 

0         0       -I    *970000 *970000 100.0 

0         0       -I    1671000 1366000 81.7 

MSO 

COMM     OBLIG ftOBLlG 

2981000   2081000 100.0   IN HOUSE 

1119100   1119100 100.0   60CO 

3*35000   2760500 80.*   CONTRACTS 



0 0       -I 

609009    609000    100.0 

0 

0 

0       -I     135000    135000    100.0     400000    100000    100.0   06A 

0       -I   14795000  14490000     97.9    6/35100   6060600     90.0   TOTAL 

COMM 

IN HOUSE 

OBLIG     «OBLIG   COMM 

TECH AREAS 

CONTRACTS 

OBLIG     «OBLIG   COMM OBLIG 

GOCO 

«OBLIG   COMM 

3967000 3967000    100.0    1485000   1180000 
1996000 1996000    100.0    3431000   2756500 
932000 20000 

1073000 1073000 

1895000 1895000 

0 0 

647000 6<»7000 

2.1 20000 20000 100.0 

100.0 80000 80000 100.0 

100.0 90000 90000 loe.o 

-I 0 0 -i 

100.0 0 0 -i 

r?»S    1991000 1991000 100.0 
80.3     222100 222100 100.0 

768000 788000 100.0 

10000 10000 100.0 

2404000 2*04000 100.0 

0 0 -I 

873000 873000 100.0 

OBLIG 

0 
400000 

o 

OGA 

»OBLIG 

0       -I   LAP 
100000    100.0   MPTS 

0       -1   POLLUTION 

135000    135000    100.0   SAFETY 

0 0       -I   PROP'EXP 

-I   FdZE. 

-I   ENERGY 

TOIAL * OBLIG.»   95.6 TOTAL S OBLIG.   21159600 

TOTAL * OBLIG 

C0NTDACT=  BO.B 

GOCO »100.0 

OGA  « 100.0 

TOTAL » TO BE OBLIGATED BY: 



MONTH   CONTRACT       60CO     06A     TOTAL 

3700 

30000 

30500 

A POINT SPECIFIED IN A CALL TO PLOT LIES OUTSlOt  THE PLOTTING AREA. PEN MOVEMENT TERMINATED AT 80UN0A*r 

TOTAL * TO BE CARRIEO OVER TO FY 80: 

MONTH   CONTRACT       GOCO     OGA     TOTAL 

fCB 0 

_MAfl J 

APR 0 

MAY     0 

JUNE 0 

JULY 0 

AOG 0 

SEPI __0 . 

OCT 0 

0 

DEC 0 
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F Y «OMMT PITfWiWi»■ ■■»■■Ttiimi■■■>!■■■ ■■■■■»■■■■■■■i<ig<>»i«gtmin 

PROJ TOTAL AWTM IN HOUSE 

COMM      OBILG 

«.000     250000    230000    830000 
%   OBLlG fc   100.0 DIVISION IS ESP 

4033     153000    1S3000    153000 
* OBLlG e   100.0 DIVISION IS ESP 

<.037     236000     30000     30000 
%   OBLlG ■   100.0 DIVISION IS ESP 

<.061     260000     63000     63000 
* OBLlG fi   100.0 DIVISION IS ESP 

4062     884000      4000      9000 
* OBLlG ■     1.0 DIVISION JS ESP 

4084     illOOO    111000    111000 
* OBLlG *   100.0 OIVISION IS MSD 

4137      67000     67000     67000 
4 08LIA e   100.0 DIVISION IS ESP 

4189    1248000    404000 404000 
%  OBLlG »    32.4 DIVISION IS MSD 

4£00      29800     29000 29000 
* OBLlG »   100.0 OIVISION IS ESP 

4210     450000    112000 112000 
* OBLlG •   100.0 DIVISION IS ESP 

4225 155000     84000 84000 
* OBLlG s   100.0 DIVISION IS ESP 

4226 tOOOOO     50000 50000 
%  OBLlG fc    50.0 OIVISION IS ESP 

4231     250000     88000 88000 
* 08LIG e   100.0 DIVISION IS ESP 

4236     612000    130000    130000 
* OBLlG *    21.6 OIVISION IS ESP 

CONTRACT 

COMM 06L1G   DATE 

0 
TECH AREA 

0 0 
lb LAP 

0 
TECH AR£. A 

0 
lb PR0P»£XPL 

0 
TECH AREA 

0 0 
I» PROP*EXPL 

0 
TECH AREA 

08 
lb PROP^EXPL 

875000 
TECH AREA 

0 9/30/80 
I» LAP 

0 
TECH AREA 

0 0 
I* PROP^EXPL 

0 
TECH AREA 

0 
I> LAP 

0 
TECH AWEA 

0 0 
I* MPTS 

0 
TECH AREA 

0 
lb PROP*EXPL 

0 
TECH AREA 

0 
lb PROP^EXPL 

0 
TECH AREA 

0 o 
15 POLLUTION 

0 
TECH AWEA 

0 U 
lb POLLOTION 

0 
TECH AREA 

0 o 
lb POLLUTION 

459000 
TECH AWEA 

0 9/30/80 
lb LAP 

COMM 

644000 

50000 

GOCO 

OBLlG   DATE 

20000     2U000 

206000    206000 

197000    1W000 

0 0 

0 0 

0 0 

0 9/30/8Ü 

338000    33ö000 

71000     MOOO 

0 8/30/bU 

162000    16^000 

23000      13000 

COMM 

OGA 

OBLIG   OATE 

• 0 

200000 

0 0 

• 0 

0 0 

0 0 

0 9/J0/80 

0 0 

00 0 

0 0 0  0 



4266     345000    3*5000    3*5000 
* OBLlG «   100.0 DIVISION IS NFD 

-231    183^000    315000    315000 
* OBllG *    79.0 OIVISION IS ESP 

4285     408000    408000    408000 
% OBLlG *   100.0 DIVISION IS ESP 

4288     767000    767000    767000 
* OBLlG *   100.0 DIVISION IS ESP 

42*1     10O00O    100000    100000 
* OBLlG *   100.0 DIVISION IS ESP 

4309    3726000    347000    347000 
* OBLlG *     9.3 DIVISION IS ESP 

4310     278000    278000    278000 
* 08LIG ■   100.0 DIVISION IS ESP 

4312     279000    1S3000    153000 
* OBLlG *   100.0 DIVISION IS ESP 

4322     502000    257000    257000 
* OBLlG »    86.1 DIVISION IS ASD 

«•341     583000    170000    170000 
%  OBLlG •    29.2 DIVISION IS ESP 

4462     B50000    341000    341000 
* OBLlG *   100.0 DIVISION IS ESP 

4469     350000    225000    225000 
* OBLlG *   100.0 OIVISION IS ESP 

4498     392000    110000    110000 
» OBLlG •    53.6 OIVISION IS HSO 

4508     506000    172000    172000 
* OBLlG *   100.0 OIVISION IS ESP 

6736     340000    155000    155000 
« OBLlG *    45.6 DIVISION IS HSO 

6738     297000    117000    117000 
* OBllG «    39.4 OIVISION IS MSO 

0 
TECM AREA Is 

00 
FbZE 

0 
TECH AREA I* 

0 o 
ENtRGY 

0 
TECh AREA I* 

0 0 
SAFETY 

0 
TECH AREA i> 

0 
SAFETY 

0 
TECH AREA I» 

0 
SAFETY 

2396000 
TECH AREA Is 

0 9/30/80 
PROP»E*PL 

0 
TECH AREA Is 

0 
PR0P»E*PL 

0 
TECH AREA is 

0 o 
LAP 

8000 
TECH AREA IS 

0 //30/80 
MPTS 

0 
TECH AREA Is 

0 o 
PROP-EXPL 

0 
TECH AREA Is 

0 
PROP-EXPL 

0 
TECH AREA I> 

0 
LAP 

182000 
TECH AREA is 

0 9/30/80 
LAP 

0 
TECH AREA Is 

0 0 
PROP»£XPL 

160000 
TECH AREA r» 

009/30/80 
MPTS 

180000 
TECH AREA Is 

0 9/31/80 
MPTS 

00 

919000    660000 7/30/8« 

0 0 

0 0 

983000 

413000 

0 7/30/8Ü 

126000    126000 

237000    17*000 8/30/8O 

0 7/30/8U 

509000    509000 

125000    12*000 

100000    100000 

334000    334000 

00  0 

0 0 

0 0 

25000 0 7/31/80 



TOTALS   15762000    5820000   5820000   4260000 5457000 3025300 225000 

DIVISIONS 

ASO 

COMM     OBL1G     «OBLIG 

257000    257000    100.0 

237006    175000     73.8 

 &&M 0 _Q.0_ 

•        0      -I 

NFD 

COMM     OBLIG     «UBLIG COMM 

ESP 

OBLIG     »OBLIG 

345000    345000    109*0    4321000   4321000    100.0 

0 0       -I    4476000   2750300     61.4 

0 

0 

-I    3730000 

-I 0 

0.0 

-I 

 5Jl2AQfi    432000     86.1 345000    345000    109.0   12527000   7071300     56.4 

MSO 

COMM OBLIG «OBLIG 

«97000 897000 100.0 IN HOUSE 

/44000 100000 13.4 GQCO 

522000 0 0.0 CONTRACTS 

425000 0 0.0 OOA 

2388000 997000 41.8 TOTAL 

£■ 
* 

COMM 

IN HOUSE 

OBLIG     »OBLIG   COMM 

924009 924000 
933000 933000 
222009        0 

1275009   1275000 

1806009   1806000 

345009    345000    100.0 

315009    315000    100.0 

100.0    1516000 
100.0     348000 

0.0 0 

100.0 0 

100.0    2396000 

0 

TECH AREAS 

CONTRACTS GOCO OGA 

OBLIG «OBLIG   COMM     OBLIG »OBLIG COMM OBLIG «OBLIG 

0 
0 
0 

9.0 
9.0 
-I 

394000 
881000 
283000 

373300 
175000 
233000 

94.7 
19.9 
82.3 

«125000 
0 
0 
0 

0.0 
LAP 
MPTS 
POLLUTION 

0 -I 0 0 -I 0 -1 SAFETY 

0 9.0 2980000 1584000 53.2 0 -I PROP'EXP 

0 -I 0 0 -I 0 -I FttZE 

0 -I 919000 660000 71.8 0 -I ENERGY 

TOIA L * OBLIG.«   56.1 TOTAL S OBLIG 8845300 

IfiIAL_l  OBLIG 

CONTpAeT»        0.0 

GOCO   «   55.4 



OGA  ■   t.O 

TOTAL * TO SE OBLIGATED BY! 

MONTH CONTRACT GOCO OGA TOTAL 

JAN~~ 
- • 

0 

FE8 0 

MAR 0 

APR 0 

MAY 0 

JJNE 0 

JULY 8000 165*000 25000 1688000 

AJG 1UO00 0 112000 

SEPT «»252000 6*.<»000 200000 5096000 

OCT o 

NOV m 0 

DEC 0 

••••• A POINT SPECIFIED IN A CALL TO PLOT LIES OUTSIDt  THE PLOTTING AREA. PEN MOVEMENT TERMINATED AT BOUNDARY 



TOTAL S TO BE CARRIED OVER TO FY 81: 

MONTH   CONTRACT GOCO     OGA     TOTAL 

JAN 0 0 0 0 

FEB 0 0 0 0 

MAR 0 0 0 0 

APR 0 0 0 0 

MAY 0 0 0 0 

JUNE 0 0 0 0 

JULY 0 0 0 0 

AUG 0 0 0 0 

SEPT 0 0 0 0 

OCT 0 0 0 0 

NOV 0 0 0 0 

DEC 0 0 0 0 
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