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SECTION I: TASKING 

In accordance 1vith the Deputy Secretary of Defense memorandum dated 7 Jan 94, the 
Laboratory Joint Cross-Service Group (LJCSG) with DOD components should, where 
operationally and cost effective, strive to: retain in only one Service militarily unique 
capabilities used by two or more Services; consolidate workload across the Service to reduce 
capacity; and assign operational units from more than one Service to a single base. 
Specifically, the purpose of the LJCSG is: 

- Deterniine common support functions and bases to be addressed by LJCSG 
- Establish guidelines, standards, assumptions, measures of merit, data elements and 

milestone schedules for DOD Component conduct of cross-service analysis of 
colmrnon support functions 

- Review excess capacity analysis 
- Develop closure or realignment alternatives 
- Analyze cross-service trade-offs 

The following information identifies to the Services common support functions and data 
element requirem~ents necessary to support the cross-service analysis of these common support 
functions. 

1.1 Guidelines 

Because the DOD components are organized differently, "Lab" activities are considered to be 
those involved in the following life cycle efforts: Science and technology, andlor engineering 
development, andlor in-service engineering. 

Service missions and force structure will be as stipulated in the FY1995-2000 Defense 
Planning Guidance and Interim Force Structure Plan. 

The Military Departments will use the projected funding in the FY95 President's Budget 
Submission (Future Years Defense Plan -- FYDP) and an estimate of funds that will be 
received from outside the military department for execution. 

If "lab" excess capacity exists, the Military Departments will start to reduce it where 
operationally and cost effective through a combination of downsizing in place within the 
departments, internal service consolidation, and cross service alternatives. 

The Military Departments will gather, exchange, and analyze data collected per this guidance 
call for Common Support Functions (Appendix C) at "lab" activities (Appendix B) in 
accordance with the milestones and schedule dates identified in Appendix A. 
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Cross-service alternatives will result in an aggregate reduction in the overall "lab" 
infrastructure across the Military Departments -- personneWfunding/facilities and equipment. 

Common cross-service Measures of Merit will be consistently applied for all cross-service 
alternatives. 

Integration of weapon systemdcomponents into operational forces will remain with the 
individual Military Departments responsible for those forces. 

1.2 Standards 

Evaluation of cross-service alternatives will be consistent with PL 10 1 -5 10 (as amended) and 
the eight BRAC criteria. Only certified data will be used. 

The COBRA cost model will be used to calculate estimated costs, estimated savings, and 
Return on Invesrment (ROI) of alternatives leading to proposed closures and realignments. 
Common inputs will be used for Military COBRA runs incorporating cross-service 
alternatives. 

Military value analysis will be conducted by the Military Departments IAW Title 10, USC 
responsibilities. 

1.3 Assumptions 

"Lab" Common Support Functions and activities identified herein represent the major 
opportunities for developing cross-service alternatives. The Military Departments are not 
precluded from proposing other cross-service alternatives to reduce excess capacity as they 
assess the full coniplement of "lab" functions. 

Previous BRAC decisions will be factored into cross-service alternatives. 

"Lab" capacity will be based on budgeted workyears. A workyear is considered to be 2080 
hours adjusted for .time not on the job (e.g. sick leave, annual leave, etc.) 

1.4 Measures of Merit 

The following Measures of Merit represent the outcome fiom the DOD component final 
realignment and closure recommendations that are supported by the capabilities data which 
will be gathered by activity and common support function in Section I11 of this guidance. 

- Reduction of "lab" infrastructure 
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- Rehun on investment (COBRA) 
- Militarqt value (BRAC criteria 1-4) -- the composite assessment of the quality of the 

remaining "lab" infrastructure 

1.5 Activities 

The Military Departments will collect capacity data for each "lab" activity identified in 
Appendix B. The "lab" activities were selected by considering all individual aggregates of 
personnel and fiacilities located at one base, under the same commander, performing 
predominantly science and technology (S&T), engineering development, andlor in-service 
engineering work. Small subelements of these "lab" activities were included with the activity. 
Larger subelements were broken out and defined as separate activities. The list of activities 
was then narrowed down to the list in Appendix B based on a joint Military Department 
assessment of common support functions with cross-service potential. 

1.6 Common Support Functions 

The common support functions (CSFs) were selected as shown in Appendix C based on a 
joint Military Department assessment of commonalty and cross-servicing potential. Common 
support functions which were already consolidated and being cross serviced were not 
included. 

Common Support Functions are divided into two categories: product and pervasive. Product 
functions include d l  S&T, engineering development, and in-service engineering efforts 
associated with a product from all b d i n g  sources. Pervasive functions onlv include those 
efforts that are S&T funded, i.e. Technology Base (6.1)/Exploratory Development 
(6.2)/Advanced Development (6.3). 
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SECTION 11: CAPACITY OF DOD COMPONENTS 

2.1 Workload.. Use the following table to describe historic and projected workload at each 
activity in terms of funding and workyears. Assume previous BRAC closures and 
realignments are implemented on schedule. Projected funding will be derived from FY95 
President's Budget Submission (Then year dollars). Past fiscal year data shall begin with 
FY86 or at the inception of the activity as it existed on 1 Oct 93. (BRAC Criteria I & IV) 

Workload for 
INDIAN HEAD Division, Naval Surface Warfare Center (IHDIV, NSWC) 

* FY94 and outyears include the BRAC 93 transfer of the Explosives Research and 
Underwater Warheadsfunctions porn the Dahlgren Division Detachment White Oak to 
IHDIY: The trans,fer was implemented on 4/3/94 to consolidate full spectrum life cycle 
management at IHDIV. 

- Budgeted workyears are the selected indicator of the "lab" infrastructure's capacity at an 
aggregate level for each Military Department. They include both workyears funded directly 
by the Military Department and the workyears funded from organizations outside the Military 
Department. 

Workyears = government personnel and on-site FFRDCs and SETAs 

2.2 Excess "Labw Capacity - Measured at the DOD Component Level 

- Excess "Lab" Capacity = Sum of the Peak Workyears - Sum of the Projected Workyears 
-- Peak at each activity = Highest value between FY86 (or since inception of 

organization) and F'f93 
-- Projected at each activity = Estimated at FY97 
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SECTION 111: CAPABILITY OF ACTIVITIES TO PERFORM COMMON SUPPORT 
FUNCTIONS (CSFs): Provide the information described for each common support function 
listed in Appendix C in which you are actively engaged. 

CONVENTIlONAL MISSILES/ROCKETS CSF 

3.0 Mission: Describe the major capabilities at your activity contributing to the common 
support function in bulletized format. Describe any relationship and interconnectivity with 
other functions (common or otherwise) in support of the overall activity mission. 

Mission for IHI)IV, NSWC: 

ENERGETICS FOR ALL WARFARE CENTERS, MILITARY DEPARTMENTS, 
AND THE ORDNANCE INDUSTRY. 

Enemetics are items such as rockets, missiles, warheads, mines, explosive devices and 
gun ammunition, which use explosives, propellants, specialty chemicals, and 
pyrotechnics. 

Provide capability to develop, manufacture, and support Energetic materials and 
sysitems for the Navy and DoD. 

Assure a viable technical base for the development and manufacture of 
Energetics. 

Advance the state of Energetics manufacturing processes and products. 

Assure effective transition of products from laboratory scale to full-scale 
production to service use. 

Develop advanced explosive formulations and processes for the Navy and DoD. 

Provide a foundation of technical expertise to sustain the industrial base and 
assist commercial sources in trouble-shooting and qualifying their processes and 
products. 

Assure Energetic materials from private industry satisfy government 
requirements. 

Analyze and recommend makehuy decisions to assure a viable cost effective 
defense industrial base. Serve as a second source and "smart buyer". 
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Provide a flexible and comprehensive technical base to respond to mobilization 
or surge requirements and to expedite development and introduction of new or 
irrrproved products that address unforeseen threats during military emergencies 
such as Operations Desert Shield and Storm. 

Fil'l the void left by private sources no longer able to produce Energetics due to 
technical, environmental, safety, liability issues or insufficient profit margin. 
Indian Head has become the producer of last resort for Energetic/specialty 
chemicals which are not available from any other source, domestic or foreign 
(e.g. man-rated percussion primers for Aircrew Escape Systems, nitrarnine gun 
propellant used in 105 rnrn tank guns). 

Energetics span a lot more than The Weapons Common Support Function (CSF). IHDIV 
performs substantial Energetics work for mines and underwater weapons systems not included 
in the Weapons CSF definition. The WEAPONS CSF includes less than half of all our 
Energetics Science & Technology, Engineering Development, and In-Service Engineering 
work. The functions that Indian Head performs cover an extensive range of military products 
and life cycles. The focus of these functions at one location is essential to provide a critical 
mass of technical personnel to sustain the tech base for energetics. The Energetics 
ProductIFacility Nratrix on the next page shows the extensive interdependence between the 
Indian Head facilties and energetics products. 

The Indian Head Ilivision of NSWC is a niche organization. This is an uniquely military 
business which requires specialized expertise and very expensive facilities; $1.2B in Indian 
Head's case. Our motto is "Providing Energetic Solutions" since we perform research and 
development, engineering, manufacturing technology, low volume production and in-service 
engineering for Energetic products. 

An important spinoff of this technical capability is a warm production base for mobilization. 
The advantage of this was most recently seen during Desert Stonn when we produced rockets 
and mine clearing explosives three shifts a day. The war was over before the mothballed 
Army or private selctor plants could be brought into operation. 

Our mission is to work on Energetic products far all areas of Naval Warfare (not just Surface 
Warfare), and a significant portion of our work is performed for the Army, Air Force and 
private defense contractors as well. Another facet of our mission is to develop production 
processes for explosives and propellants and to transfer these processes to the private sector. 
In time of war we have the technical expertise to kickstart the dormant industry. 
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IHDIV has the following Joint Service Missions: 

Tri-Service Cartridge and Propellant Actuated Devices, and Aircrew Escape Propulsion 
Systems (CADRADIAEPS) Responsibility - The Joint Logistics Commanders consolidated 
Tri-Service CAD/PAD/AEPS activities at IHDIV. Indian Head's functional responsibility 
spans the CADRADIAEPS life cycle and includes development, acquisition management, 
manufacturing, quality evaluation, test and evaluation, maintenance, rework, systems 
modificatioln and disposal (Joint Agreement on Consolidation of CADPADIAEPS 
Functions, 3 Oct 1973; Joint Agreement Approving the Implementing Plan on 
Consolidation of CADIPADIAEPS Functions, 9 July 1974). IHDIV has over 300 direct 
workyears for this fimctional responsibility. 

Tri-Service Design Agent for 2.75" Rocket - Documented in the Tri-Service Configuration 
Management Plan for Hydra 7012.75" (28 Aug 92). This responsibility assigned by the 
Single Manager for Conventional Ammunition Production, Surge, and Mobilization 
Requirements (29 Sep 88). 2.75 inch rocket is used by all services. 

Tri-Service Jet Assisted Take-Off Rocket (JATO) - The Navy funds full spectrum 
responsibility of JATOs at Indian Head and the Army funds Army and Air Force Rocket 
Motor engineering responsibilities under MIPR 31 P4Q 3PH 425, December 1993. 

MK 22 MOD 4 Rocket Motor for Mine Clearing Line Charges (MICLIC) - Indian Head 
Division is the joint service design agent for the MK 22 MOD 4 Rocket Motor used for 
MICLIC. No document officially assigned this mission. 

Smokey SAM Rocket - Indian Head Division is the design agent and In-Service 
Engineering Agent and provides production and engineering support for the Navy and Air 
Force for the rocket, launcher, and igniter. Responsibility assigned by Air Force Fund 
Document LIW-93-020. 
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3.1 Location 

3.1.1 Geographiic/Climatological Features: Describe any geographic/climatological features 
in and around your activity that are relevant to each CSF. Indicate and justify those that are 
required versus those that just serve to enhance accomplishing the mission of the activity. For 
example, clear air at high altitude that increases quality of atmospheric, ground-based laser 
experiments in support of the weapons CSF. (BRAC Criteria I) 

Because of the hazardous nature of Energetics manufacturing, there are special 
requirements for an infrastructure with Explosive Safety Quantity Distance arcs separating 
hardened buildings, large amounts of processing water, and large quantities of steam for 
curing and proces:sing. Indian Head is uniquely situated on a penninsula. The surrounding 
water provides a source water for processing and fire protection at no cost. 

IHDIV is located on a peninsula. The surrounding water and government owned 
land, which is restricted to development, provides good isolation. Indian Head has its own 
power and steam generation capability. There is no developable land adjacent to the Division, 
and the Code of Federal Regulations gives the Commander complete authority over the 
adjacent waterway.. This location provides natural isolation. Consequently, there is no threat 
of encroachment caused by high density residential or industrial development. 
3.1.2 Licenses & permits: Describe and list the licenses or permits (e.g., environmental, 
safety, etc.) that your activity currently holds and justify why they are required to allow tests, 
experiments, or other special capabilities at your location for each CSF. For example, permit 
to store and use high explosives. (BRAC Criteria I) 

19-001 74-S 1N13 -- This is a Nuclear Regulatory Commission (NRC) license for Depleted 
Uranium radioactive material contained in two x-ray machines in our facilities (Buildings 
73 1 and 1140). The license is required to operate the x-ray facilities. 

19-001 74-PlNI' -- This is a NRC license for Cesium 137 radioactive m a t e d  at six sealed 
sources at Building 873 (Power House). The license is required to operate ash level 
detectors. The power house provides process steam for Energetics operations at IHDIV 
and has a cogeneration capability to produce 70% of the station's electrical power 
requirements. 

Controlled Hazudous Substances Facility Permit for IHDIVNAVSURFWARCEN - Permit 
Number A-223. This permit allows for the storage of hazardous waste for an extended 
amount of time and treatment of various hazardous waste streams. 
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Oil Operations Pennit - Permit Number 94-OP-0666. This permit allows the delivery of 
oil by truck tank and the operation of numerous above-ground oil storage systems. 

Subpart X Permit Application for IHDIVNAVSURFWARCEN (under interim status). 
Permit Number MD4 170024 109. This permit application allows for the thermal treatment 
of exp1osive:j and explosives contaminated waste. 

National Pollution Discharge Elimination System (NPDES) - Permit Number 88-DP- 
25 15A. Pennits the discharge of industrial wastewater to surface waters. 

National Pollution Discharge Elimination Systems (NPDES) - Permit Number 93-DP- 
2528. Permits the discharge of domestic and industrial wastewater to surface waters after 
treatment at Indian Head's sewage treatment plant. 

Air Emissions Permit to Operate Number 08-00040. Permits the operation of three coal- 
fired boilers fkom the Activity's Power Plant and one reactor from the Activity's Biazzi 
Nitration Plant. 

State Water Pippropriation Permits CH7 1 G005, CH7 1 G205, CH7 1 G 105, CH92G007, 
CH92G0 1 3, C:H7 1 S005, CH9 1 G044. Permits drawing well water and river water used for 
potable water, cooling water, process water, sanitary facilities and fire protection. 

3.1.3 Environmental constraints: Describe and list the environmental or land use 
constraints present at your activity which limit or restrict your current scope for each CSF, 
i.e., would not allow increased "volume" or "spectrum" for the CSF. Example -- Volume: 
frequency of a type of experiment. Example -- Spectrum: Current permit to detonate high 
explosives will not allow detonation or storage of increased quantity of explosives without 
legal waiver (state law) or relocation of surrounding (non-govt) buildings. (BRAC Criteria 11) 

Controlled Hazardous Substances Facility Permit for IHDIVNAVSURFWARCEN - Permit 
Number A-223. This permit describes the waste types and maximum volumes that can be 
stored. In addition, the specific hazardous waste treatments are listed. However, changes 
can be made bough  permit modifications to include additional waste types, volumes, 
and treatments. 

Oil Operations Permit - Permit Number 94-OP-0666. This permit lists the above-ground 
oil storage systems. Additional storage systems can be included with a permit 
modification. 
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Subpart X Permit Application for IHDIVNAVSURFWARCEN (under interim status) - 
Permit Number MD4170024 109. This permit includes the maximum amount of waste that 
can be treated per event. In addition, operations are restricted during adverse weather 
conditions such as thunder, lightning, high wind, heavy rain, and fog. 

National Polli~tion Discharge Elimination Systems (NPDES) - Permit Number 88-DP- 
2515A. A routine permit modification would be required to add or relocate any 
operations tha.t discharge industrial wastewater. 

National Pollution Discharge Elimination Systems (NPDES) - Permit Number 93-DP- 
2528. Our current sewage treatment plant is designed to treat 500,000 gallons per day. 
We currently itreat 300,000 gallons per day. We could easily expand our population by 
60%, without permit modification. We would only need written notification 180 days 
before the planned expansion. 

State Water Appropriation Permits CH71 G005, CH7 1 G205, CH7 1 GI 05, CH92G007, 
CH92G013, CH71 S005, CH91 GO#. Volume of water which can be withdrawn is 
limited, however Potable water at both Indian Head and Stump Neck show room for 
expansion in population and facilities. 

3.1.4 Special Sup~port Infrastructure: List and describe the importance of any mission 
related special support infrastructure (e.g. utilities) present at your- location for activity. 
(BRAC Criteria I) 

With the exception of electricity, IHDIV produces or provides all the Activity's utility needs. 
Approximately 7096 of the Activity's electrical power is generated as a by-product to steam 
production. The re:maining is purchased from a local utility provider. 

Steam is produced at the Goddard Power Plant (GPP) and the Steam B Booster Plant. 
Though steam is used for heating, ventilation and air conditioning throughout the Activity, its 
principle purpose is to support the development, manufacturing, and testing of energetic 
materials and components. 

II-IDIV treats all of its domestic waste water. Naval Surface Warfare Center, Indian Head 
Division does not have to rely on neighboring municipalities to treat its waste water. 

Currently IHDIV treats small quantities of industrial waste water generated by several 
energetics processing and testing processes. In the First Quarter of Fiscal Year 1995, 
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MILCON P-106 will be brought on-line. This MILCON will connect approximately 50 
industrial waste streams to the Waste Water Treatment Plant. 

Because of the slensitive nature of the energetic manufacturing processes at the Naval Surface 
Warfare Center, Indian Head Division, we provide high pressure and a large volume of river 
water to serve splrinkler and deluge systems throughout the energetics processing areas. River 
water is also used for contact and non-contact cooling. This high pressure and large volume 
of river water assures the continued safety of the energetic manufacturing process. 

3.1.5. Proximity to Mission-Related organizations: List and describe the importance 
and impact of n0.t having nearby organizations which facilitate accomplishing or 
performing your .mission -- e.g. operational units, FFRDCs, universities/colleges, other 
government organizations, and commercial activities. Restrict your response to the top 
five. Complete the following: (BRAC Criteria I) 

Within the Naval Surface Warfare Center a synergism of complementary expertise 
exists between the I!ndian Head Division and the Dahlgren Division. The move of the 
explosives R & D and underwater warheads from White Oak to IHDIV, coupled with their 
close physical proximity, has made the Indian Head and Dahlgren Divisions a very 
powerful warheads ,and explosives team. The functional integration and close proximity 
of these three Divisions is key to the successful and cost effective delivery of full 
spectnun research, clevelopment, test and evaluation, engineering and fleet support. 
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Our location, within 30 miles of Washington DC, makes us readily accessible to 
our Navy, Army, Marine Corp and non-DoD customers. 

Additionally, we fall within the clustering of universities, and private industry 
which allows close cooperation and creates a synergism of proximity, promoting 
teamwork, efficiency and transfer of knowledge. Recent examples include a CRADA 
signed between IHDIV and Talon Manufacturing Company, Inc., Paw Paw, West Virginia, 
and IHDIV and the University of Maryland, which provide for sharing scientific and 
technical knowledge, expertise and advice, physical facilities and special instrumentation. 

We are co-located with the Naval Ordnance Center (NAVORDCEN) and the Tri- 
service Explosive Ordnance Disposal (EOD) School and EOD Technology Division. The 
NAVORDCEN depends on IHDIV, Safety Technical Center for ordnance safety expertise 
and IHDIV, Ordn~ance Environmental Support Office for ordnance environmental 
expertise. Through our development and processing of ordnance and energetics, we have 
developed a sizable pool of experts in ordnance and energetics safety and environmental 
matters. We draw upon this expertise to share knowledge within the ordnance community. 
With co-location, we have gained efficiencies in exchanging information and developing a 
shared knowledge base. We support the EOD community via design, development, 
manufacture, and testing of equipment for low-intensity conflict applications. 

Our proximity to the concentration of Navy home ports on the East and Gulf 
Coasts positions us within easy access to our fleet customers. 
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Types of pel-sonnel 

\ 
NOTE: \ 
1. The BRAC 93 transfer of the fiplosives Research and Un ater Warheah firnctions 

fiom the Dahlgren Division Detachment White Oak to IHDW w implemented on 4/3/94 
to consolidate firlr' spectrum life cycle management at IHDIV: Tw u d e d  seventy 
civilians were adled to our rolls including 202 Technical, 39 Mana ement and 29 Other. 
These personnel are included above to more accurately show IHDIV current capability. t 
2. IHDW has 1,.244 personnel (total - not just in CSF's) actively 
Energetics S& T, Engineering Development, and In-Service Engineering. 
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3.2 Personnel: 

3.2.1 Total Personnel: What is the total number of government (military and civilian), on-site R, 
federally funded. research and development center (FFRDC), and on-site system engineering 
technical assistance (SETA) personnel engaged in science and technology (S&T), engineering 
development anld in-service engineering activities as of end FY93? For individuals that 
predominantly work in CSFs, involved in more than one CSF, account for those individuals in 
the CSF that represents the preponderance of their effort. (BRAC Criteria I) 

Conventional Missiles/Rockets CSF. 

Types of personnel 

NOTE: IHDIV has 1,244 personnel (total - not just CSF's) actively performing the Energetics 
S& T, Engineerin,g Development, and In-Service Engineering). 
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3.2.2 Education: What is the number of government personnel actively engaged in S&T, 
engineering development and in-service engineering activities by highest degree and type of 
position? Provide the data in the following table: (BRAC Criteria I) 

Conventional Missiles/Rockets CSF. 

Type 0 Number of Government Personnel by Type of Position* 

Degree/ Diploma Technical Management Other 
(SUPV) 

High School or 2 62 

Associates 7 1 8 
achelor 

Masters 3 
Doctorate 4 
(include 

MecWet/etc.) 

NOTE: IHDW rkas 1,244 personnel (total - not just in CSF's) actively pegorming the 
Energetics S& T, Engineering Development, and Inservice Engineering including 
33 Doctorates, 95; Masters, and 95 Associates degrees. 
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Education: What is the number of government personnel actively engaged in 
development and in-service engineering activities by highest degree and 
Provide the data in the following table: (BRAC Criteria I) 

Total CSF. Energetics functions and personnel thread across 
Missiles, Guns and Ammunition, ICBWSLBM, and Bombs 

Impractical to identify full complement of people that 
- - 

support each pr&qct. 

v k  Number of Government Personnel by Type of Position* 

\ 
Degree1 Diplomia \ Techca l  I Management I Other 

J. (SUPV) 
High School o r 1  \ 68 4 105 

Associates 2 17 
Bachelor 40 18 
Masters 20 3 

Doctorate 
(include 6 0 

MeWetletc.) \ 

NOTE: \ 

I .  The BRAC 93 transfer of the Explosives Research functions 
from the Dahlgren Division Detachment White Oak to 
to consolidate fill' spectrum life cycle management at 
our roles. These ,personnel are included above to 
capability. 

2. IHDN has 1,.244 personnel (total - not just in CSF's) actively 
Energetics S& T, Engineering Development, and InService 
33 Doctorates, 95 Mmters, and 95 Associates degrees. 
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3.2.3 Experience: What is the experience level of government personnel? Fill in the 
number of government personnel in the appropriate boxes of the following table, (BRAC 
Criteria I) 

Conventional R.Iissiles/Rockets CSF. 
Years of Government andlor Military Service 

Type of Less than 11-15 16-20 More than 
-' 

Position 3 years 3-10 years years years 20 years 
5 97 35 14 50 

Management 1 4 5 16 

30 20 14 19 
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What is the experience level of government personnel? Fill in the 
personnel in the appropriate boxes of the following table. (BRAC 

CSF. Energetics functions and personnel thread across 
Missiles, Guns and Ammunition, ICBMISLBM, and Bombs 

(ordered by levelbf effort). Impractical to identify full complement of people that 
support each produk. 

II \ Years of Government andlor Military Service 

NOTE: The BRA!C 93 transfer of the and Underwater Warhead 
jinctions fiom the Dahlgren Division to IHDIV was implemented 
on 4/3/94 to consolidate fill spectrum at IHDIV. 270 civilians 
were added to our roles. These to more accurately show 
IHDIV's current capability. 
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3.2.4 Accomplhihments During FY91-93: For government personnel answer the 
following questions. 

3.2.4.1 How many patents were awarded and patent disclosures (only count disclosures 
with issued disclosure numbers) were made? (BRAC Criteria I) 
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Missiles & 
Rkts 

M~ssiles & 
Rkts 

Missiles & 
Rkts 

1 

1 

1 

High Density Energetic Materials 

High Energy Plastic Bonded Explosives 

High Melting Aromatic Nitrate Esters 
' 
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NOTE: The BRA(: 93 transfer of the Explosives Research and Underwater Warheads 
@nctionsJiom the Dahlgren Division Detachment White Oak to IHDIV was implemented 
on 4/3/94 to consallidate fill spectrum life cycle management at IHDIV. 270 civilians 
were added to our roles. The table above includes patent disclosures and patent awards 
Jiom these personsrel. This information may appear in the Dahlgren Division, NSWC 
input for this datacall, but is included here to more accurately describe the current 
capabilities of IHLIW. 
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3.2.4.2 How many papers were published in peer reviewed journals? (BRAC Criteria I) 

Number Paper Titles 
Published (List) 

Missiles & 16 See list below - 
1. "Nitro- and F'luoropolyformals, I1 Novel Polyformals from a.w-Fluoro-and Nitrodiols," 
H. Adolph, L. Nock, J. Goldwasser, and R. Farncomb, Journal of Polymer Science, Vol. 
29, 719-727, 199'1. 

2. "Defect Density Measurements in Shocked Single Crystal Ammonium Perchlorate by 
X-Ray Photoelectron Spectroscopy," B. C. Beard, H. W. Sandusky, B. C. Glancy, and W. 
L. Elban, Journal of Materials Research 7, 3266 (1992). 

3. "Quantitative Correlation of XPS Linewidth with Dislocation Density in Shock Loaded 
Ammonium Perclhlorate," B. C. Beard, H. W. Sandusky, B. C. Glancy, and W. L. Elban, 
Surface and Interface Analvsis 20, 140 (1993). 

4. "Polynitroalkyl Derivatives of SF,N=CCl,, Nitrations of SF, Imines," M. E. Sitzrnann 
and R. D. Gilardi, J. Fluorine Chem. 63, 203 (1993). 

5. "Polynitroaliplhatic Explosives Containing the Pentafluorosulfanyl (SF5) Group: The 
Selection and Stu'dy of a Model Compound.", M. E. Sitzmann, W. H. Gilligan, D. L. 
Ornellas, and J. S. Thrasher, Energetic Mat., lJ& 352 (1990). 

6. "N-Pentafluorosulfanyl-N-Nitro Carbarnates", M. E. Sitzmann, J. Fluorine Chem., 
52(2), 195 (1991). 

7. "The Isolation of a Bi(2,4,6,8-tetraazabicyclo[3.3.0]octane) from the Reaction of 
Flyoxal with Bemylamine," M. Chaykovsky, W. M. Koppes, T. P. Russell, R. Gilardi, C. 
George, and J. L. Flippen-Anderson, J. Ore. Chem., 1992, 57, 4295-4297 
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8. "Structure-Reiactivity Aspects of Nitroalkyl Acetate Hydroysis," D. E. Gallis, B. J. 
Acken, J. A. Warchaw, A. L. Richardson, DeL R. Crist, D. Cichra, J. Ore. Chem., 55, 
1990. 

9. "Nitro- and Flluoropolyformal. 111. copolyformals from Mixtures of Fluoro- and Nitro 
a.w.-diols." L. A. Nock, J. M. Goldwasser, and H. G. Adolph, Journal of Polvmer 
Science, Vol. 29, 1 133- 1 149, 1991. 

10. "Polynitroaliphatic Explosives Containing the Pentafluorosulfanyl (SF 5) Group: The 
Selection and Study of a Model Compound," M. E. Sitzmann, W. H. Gilligan, D. L. 
Ornellas and J. S. Thrasher, J. Energetic Mat., 8 (4), 352, 1990. 

11. "Improved Synthesis of 2,2,2-Trinitroethyl Ethers," M. E. Sitzmann and H. G. 
Adolph, Svnth. Cornm., 20 (21), 3303, 1990. 

12. "N-Pentafluo~rosulfanyl-N-Nitro Carbarnates," M. E. Sitzmann, J. Fluorine Chem., 52 
(2), 195, 1991. 

13. "Synthesis arid Stability of 2,4,6-Trinitrobenzylamine," M. E. Sitzmann and H. G. 
Adolph, Heteroatom Chem., 4 (I), 51, 1993. 

14. "Polynitroa1k:yl Derivatives of SF5N=CC12: Nitrations of SF5 Irnines," M. E. 
Sitzmann and R. D. Gilardi, J. Fluorine Chem., 63, 203, 1993. 

15. "Concurrent Engineering: The Cost Effective Solution for the Development and 
Support of Military System and Equipment," K. Grote, Journal of American Societv of 
Naval Engineers (ASNE), July 1993. 

16. "Nitro- and I:luoropolyformals, I1 Novel Polyformals from a.w-Fluoro-and 
Nitrodiols," H. Adolph, L. Nock, J. Goldwasser, and R. Farncomb, Journal of Polvmer 
Science, Vol. 29, 719-727, 1991. 

NOTE: The BRAC 93 transfer of the Explosives Research and Underwater Warheads 
functions fiom thtr Dahlgren Division Detachment White Oak to IHDN was implemented 
on 4/3/94 to consolidate @I1 spectrum life cycle management at IHDN. 270 civilians 
were added to our roles. The list of papers above includes 20 papers published by these 
personnel in peer reviewed journals. This information will appear in the Dahlgren 
Division, NSWC input for this datacall, but is included here to more accurately describe 
the current capabilities of IHDN. 
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3.3 Workload 

CONVENTIONAL MISSILESIROCKETS CSF 

3.3.1 FY93 Workload 

3.3.1.1 Work Year and Lifecycle: Identify the number of actual workyears executed for 
each applicable CSF in FY93 for each of the following: government civilian; military; 
on-site FFRDCs; and on-site SETAs. (BRAC Criteria I) 

1v 

Science & 
Technology 
Engineering 
Development 

In-Service 
Engineering 

NOTE: 

1. IHDIV's FY 93 Energetics S& T, Engineering Development, and In-Service Engineering 
work at the component and sub-component level extend beyond the scope of CSF 
definitions. The jrbllowing (direct) Energetics workyears are NOT included in any of the 
CSF tables: I 1  !i&T, 53 Engineering Development, and 424 In-Service Engineering. 

2. The BRAC 93 transfer of the Explosives Research and Underwater Warhead finctions 
from the Dahlgren Division Detachment White Oak to IHDW was implemented on 4/3/94 
to consolidate full spectrum li$e cycle management at IHDW. 270 civilians were added to 
our roles. In FY'95 these m n n e l  will ~erfonn another 21 1 direct workvears in 
Energetics that are not included above. 
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3.3.1.2 Engine'ering Development By ACAT: For each Common Support Function (e.g. 
airborne C4I) at each activity engaged in engineering development, provide: 
- For each ACAT IC, ID, and I1 program (as defined in DODI 5000.2): 

- The name of the program 
- A brief program description 

- For each ACAT I11 and IV programs: 
- The numbler of such programs 
- A list of program names 

- For each program not an ACAT I, 11, 111, IV: 
- The number of such programs 
- A list of program names 

- For the purpose of this question, any program between Milestone I and IV and 
containing demolnstration and validation (DemNal 6.4)Engineering and Manufacturing 
Development (EMD 6.5) funds in the FY95 PBS is considered to be engaged in 
engineering development (BRAC Criteria I). 

FY93 Funds Narrative I 

Technical Support for 
Propulsion UnittWarhead 

Block IV Development 
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Technical Support for 
Deployment (Rocket) 
and Explosive System 
Technologies for the 

following Mine 
Countermeasure 

Programs: 

Shallow Water Mine 
Countermeasures 

DET 
Surf Zone Mine 

Countermeasures 
DEMNS 
SABRE 
APOBS 

1.1 I $505 1 Energetic Materid 
Process Development 
and technical support 

for the following 
missiles/rockets: 

Penguin 
HARM 

A I W S  
SMAW 
SRAW 
LAW 

Patriot 
SRUAV 
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3.3.1.3 In-Service Engineering: For each Common Support Function a t  each activity 
engaged in in-service engineering, list the in-service engineering efforts, the FY93 funds 
(from all sources) obligated for these efforts, the FY93 workyears for these efforts, and 
the weapon system(s) supported by these efforts. In-service engineering consists of all 
engineering support of fielded and/or out of production systems and includes efforts to 
improve cost, t;hroughput, and schedule to support customer requirements as well as 
mods and upgrades for reliability, maintainability, and performance enhancements. 
(BRAG Criteria I) 

PAGE 26aR 
14 September 1994 ACaW BEE 

Common 
Support 

Functions 

In-Service 
Engineering 
Efforts (List) 

Funds 
Received 

(Obligation 
Authority) 

FY93 Actual 

Work 
years 

- 

Weapon 
System(s) 
Supported 



\\ FOR OFFICIAL USE ONLY 

Deployment (Rocket) and 
Explosive Technologies 

Energetic Material/ Process 
Development for Various 

Weapons 

3.3.1.3 In-Service Engineerin upport Function at each activity 
engaged in in-service engineeri ineering efforts, the FY93 funds 
(from all sources) obligated fo rkyears for these efforts, and 
the weapon system(s) support e engineering consists of all 
engineering support of fielde s and includes efforts to 
improve cost, throughput, an ements as well as mods 
and upgrades for reliability, cements. (BRAC 
Criteria I) 

. 
Common In-Service Weapon System@) 
Support Engineering Efforts Supported 

Functions (List) 

Received years 
(Obligation 
Authority) 
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Missiles/Rkts PropeLlant~Propulsion 
Unit Fleet Support, 

and Technical Support 
for Production 

Engineering, Design, 
Configuration 
Management, 

Technical 
Documentation, 

Testing, Engineering 
Investigations, and 

Logistics 5" Rkt 

Smokey SAM and 
SAGGER SAM 

Visual Cues 

MK22 Line 
Throwing RKT for 

MICLIC 

JATO Rocket 
Motors 

- 

23,4 1 OK 143.8 MISSILEIRKTS 
Standard Missile 

Sidewinder 
Sparrow 
Phoenix 
Penguin 

AMRAAM 
Maverick 
HARM 
Hellfire 

2.75" Rkt 

' 
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NOTE: IHDW has 424 nar&yeats of Energetics InSewice Engineering Work outside 
the scope of CSF definitions. 

Missiles/Rkts 
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Investigations, and 

MissiiesIRkts 

MissiledRkts 

TOTAL 

Explosive/Warhead 
Process Development, 

Fleet Support, and 
Technical Support for 

Production 
Engineering, Design, 

Configuration 
Management, 

Technical 
Documentation, 

Engineering 

1,258K 6.4 MISSILEIRKTS 
Standard Missile 

Sidewinder 
HarpoonlSLAM 

Sparrow 
Phoenix 
Penguin 

AMRAAM 
Maverick 
HARM 
Hellfire 

. 



FOR OFFICIAL USE ONLY 

3.3.2 Projected Funding 

3.3.2.1 Direct Funding: For each applicable CSF, identify direct mission funding by 
appropriation from FY94 to FY97. Use FY95 PBS for FY95-FY97. (BRAC Criteria I) 

FUNDING ($K) 

I CSF FY94 FY95 FY96 FY97 

F' 
OPN 
SCN 

DBOF 
Other Navy 

3.3.2.2 Other Obligation Authority: For each applicable CSF, identify reimbursable 
and direct-cite funding (other obligation authority expected) from FY94 to FY97. Funding 
allocation must be traceable to FY95 PBS. (BRAC Criteria I) 
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3.4 Facilities and Equipment 

3.4.1 Major Equipment and Facilities: Describe major facilities and equipment 
necessary to support each Common Support Function (include SCIFs). If the facilities and 
equipment are shared with other functions, identify those functions and the percentage of 
total time used Iby each of the functions. Provide labeled photographs that picture the 
breadth and scope of the equipment and facilities described. If it is unique to DOD, to the 
Federal Government, or to the US, describe why it is unique. Insert the replacement cost. 
For this exercise:, Replacement cost = (Initial cost + capital investment) multiplied by the 
inflation factor lor the original year of construction. (BRAC Criteria 11) 

n I Unique TO 

Common Major Facility or 
Support Equipment 
Function Description 

]Energetics Material 
Research Laboratory 

High Energy 

* Replacement cost has been computed to be consistent with the BRAC 95 Military Value 
Data Call #5. 

xtmded Energetics 

lrdnance Test and 

haracterization 
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Replacement 
Cost* (SK) 

24,000 
DOD 

X 

X 

X 

Federal 
Gov't 

X 

X 

130,000 

85,000 

45,000 

28,000 

U. S. 
X 

148,000 

90,000 

97,000 



FACILITIES UTILIZATION (%) BY CSF 

Examples of non-CSF S&T, Engineering Development, In-Service Engineering work: Work associated with torpedo warheads, torpedo fuels, 
explosives research, undersea mine neutralization devices, insensitive munitions advanced development, ordnance environmental research, 
explosives safety, energetics manufacturing technology. 

Energetics Matenal 
Research Laboratory 

Weapons Product 
Development 

Nitramine Gun and 
High Energy Propellant 
Facility 

Chemicals Processing 

Composite 
PropellantiPBX 
Processing 

Extruded Energetics 
Products Facility 

Ordnance Test and 
Evaluation Facility 

ChemicaVPhysical 
Characterization 

Examples of items manufactured: Missile warheads, rocket motors (2.75", 5", Mk 22 for MICLIC, ASROC), propulsion systems for targets and 
test sleds, rocket catapults, igniters for rockets/missiles, arming and firing devices, torpedo warheads, mine clearance system components, 
explosive shock test charges, M43 and XM39 nitramine gun propellant, torpedo fuel (Otto Fuel), Nitroglycerine (NG) Casting Solvents, NG 
Lacquer, Nitranol, various nitrate esters, pelletized nitrocellulose, High Bulk Nitroguanidine, and High Energy Casting Powder. 

Missiles1 
Rkts 

9% 

47% 

2% 

2% 

5% 

5% 

60% 

35% 

Cruise 
Missile 

1% 

2% 

-- 

1% 

-- 

-- 

15% 

5% 

Guns & 
Ammo 

- - - -  

2% 

5% 

6% 

2% 

-- 

-- 

5% 

20% 

ICBM, 
SLBM 

6% 

-- 

2% 

2% 

-- 

-- 

-- 

15% 

Bombs 

1% 

1% 

-- 

-- 

1% 

-- 

-- 

-- 

Non-CSF 
S&T, Engr. 

Dev., 
In-Service 

81% 

41% 

-- 

-- 

1% 

10% 

-- 

-- 

Manuf. 
- Items 

-- 

4% 

90% 

93% 

93% 

85% 

20% 

25% 

TOTAL 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 
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MAJOR FACILITY DESCRIPTIONS: 

The energetic material research laboratory consists of the following facilities: 

Energetic materials formulation and characterization laboratories 
Energetic chemicals synthesis laboratory 
Energetic chernicals pilot plant 
Explosive/propellantt aging facilities 
Explosive storage magazines 

The Energetic Materials Research Laboratory at Indian Head is unique within DOD 
because of the breadth of capability which it provides. This one facility supports not only 
laboratory scale factions (synthesis of new materials, formulation of new explosives or 
propellants, and characterization of these materials) but also provides the ability to develop 
the scale up these new materials so that they can be evaluated for weapon system 
application. 

The Indian Head Division provides for the Navy (and DOD) the only capability, at one 
location, to synthesize, formulate, and scale up for development any type of chemical, 
propellant, explosive, or pyrotechnic which may be required for weapons 
applications. The complex of facilities and equipment provided by the Energetic 
Materials Research Laboratory is utilized today for R&D projects for new chemicals and 
formulations, environmental processes, and characterization studies. 

Development of new formulations, improvements in the synthesis techniques for new 
chemical ingredients, and the characterization of the products are conducted in the 
laboratory facilities at the milligram to the gram scale using state-of-the-art 
instrumentation. Several laboratory buildings are used for this purpose, with each building 
being further divided into numerous individual laboratories. These facilities are also 
heavily used for programs to determine the aging characteristics of propellants and 
explosives in order to predict the safe life of units loaded with the materials and any 
changes in performance as a function of age. Typical programs which are supported here 
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include formulation of new insensitive, minimum smoke propellants for missile application 
(Navy 6.2), the Navy's Insensitive Munitions Advanced Development program, and 
characterization studies for weapon systems such as Trident, Harpoon, Standard Missile, 
Penguin, and a viuiety of aircrew escape propulsion units. A new effort now beginning is 
to develop a replacement propellant for torpedo application which will be cleaner burning. 
The characterization capability provided by this facility is also extensively used to resolve 
problems which strise during the production of propellants and explosives, both at Indian 
Head and at otheir facilities. Modern composite propellants and explosives are very 
sensitive to minoir changes in the properties of the raw materials, and a sophisticated 
capability to evaluate the chemical and physical properties of the raw materials as well as 
their interaction in the final product is essential to maintaining a quality product. 

The chemicals pi~lot plant facility is used to provide increased quantities of new energetic 
chemicals and to prove out the synthesis methods developed in the laboratory. This work 
may begin with tlhe synthesis of a few grams using glassware and can be scaled up 
through a variety of equipment as large as 1000 gallon glass lined reactors. Programs 
supported by this capability include the Navy's 6.1 materials and 6.2 explosive and 
propulsion efforts as well as sponsors in the other services. Materials such as ADN, CDN, 
and TNAZ are being synthesized here. 

The combined cost to replace the facilities and equipment is $24M. 

Some portions of the energetic materials research capability provided by the facility and 
people at Indian Head are available from other DOD or private sector sources. Facilities 
such as the U. S. Army Armaments Research Development and Engineering Center at 
Picatinny Arsenal, NJ, the NAWC Weapons Division, China Lake, CA, and two of the 
DOE facilities have laboratory capabilities for the synthesis of new materials, formulation 
of propellants ancl explosives, and characterization of these materials. However, we 
believe only IHD[V has the capability to continue the synthesis beyond the laboratory 
scale. Several pnvate sector f m s  also have laboratory capabilities similar to the 
government laboratories discussed above. As with the government labs, the capability for 
scaling up the new materials is very limited. Only Indian Head, by providing the ability 
to begin with the synthesis and characterization of a new energetic molecule and continue 
its development tllrough pilot scale manufacture, ensures that the Navy and DOD will 
have the capability to provide itself with any needed energetic material in the future. 

Separation of the energetic materials R&D capability from an active production facility 
and from the design agentlin-service engineering functions for these materials would result 
in a loss for all thee functions. The R&D group would lose the experience gained from 
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Major Equipment over $500K: 

2-Stage Gas Gur!: This gun assembly is used to determine the susceptibility of ordnance 
items to fragment imoact. Replacement cost for this equipment is $750K. This 
equipment is currently located at the Indian Head Division On-Site Office White Oak, 
MD. 

2.3 MeV X-Ray System: This portable system is used for Flash Radiography of objects 
through thin metal and water. Replacement cost is $500K. This equipment is currently 
located at the Indian Head Division On-Site Office White Oak, MD. 
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INDIAN HEAD DIVISION, NSWC 

Energetics Material 
Research Laboratory 

Weapons Product 
Development 

Nitrarnine Gun and High 
Energy Propellant Facility 

Chemicals Processing 

Composite PropellantIPBX 
Processing 

Extruded Energetics 
Products Facility 

Ordnance Test and 
Evaluation Facility 

ChemicaVPhysical 
Characterization 

+ 

Ordnance Device 
Development and 
Prototyping 

Multibase Propellant 
Production 

ENERGETIC 

Missile1 
Rkts 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Cruise 
Missiles 

X 

X 

X 

X 

. X 

X 

X 

PRODUCTSIFACILITY 

Guns & 
Ammo 

X 

X 

X 

X 

X 

X 

X 

ICBM1 
SLBM 

X 

X 

X 

X 

X 

INTERDEPENDENCE 

Bombs 

A x  Y 

X 

X 

- 

Aircrew 
Escape 

A v 

X 

X 

X 

X 

X 

MATRIX 

MinedMine 
Clearance 
Systems 

A v 

X 

X 

X 

X 

X 

X 

Torpedos 

X 

X 

X 

X 

X 

X 

X 

X 
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Provide a flexible and comprehensive technical base to respond to mobilization 
and to expedite development and introduction of new or 

products that address unforeseen threats during military emergencies 
Desert Shield and Storm. 

by private sources no longer able to produce Energetics due to 
safety, liability issues or insufficient profit margin. 
the producer of last resort for Energeticlspecialty 
available from any other source, domestic or foreign 

primers for Aircrew Escape Systems, nitrarnine gun 
propellant 

Energetics span a lot more th Common Support Function (CSF). IHDIV 
performs substantial and underwater weapons systems not included 
in the Weapons CSF CSF includes a little over half of all our 
Energetics Science and In-Service Engineering 
work. 

The Indian Head Division of NSWC is This is an uniquely military 
business which requires specialized facilities; $1.2B in Indian 
Head's case. Ow motto is we perform research and 
development, engineering, production and in-service 
engineering for Energetic products. 

An important spinoff of this technical capability production base for mobilization. 
The advantage of this was most recently seen Storm when we produced rockets 
and mine clearing explosives three shifts a over before the mothballed 
Army or private :sector plants could be 

Our mission is to work on Energetic products for all areas 
Warfare), and a significant portion of our work is 
private defense contractors as well. Another facet 
processes for explosives and propellants and to 
In time of war wc: have the technical expertise 

As the defense butdget decreases and the weapons portion bears the 
decrease, Indian Head Division's importance to the DoD is greater 
companies will get out of the business (see DuPont letter on next 
IHDIV to fill the gaps and sustain Energetics processing 
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\ ~ u ~ u n t  Specialty Chemicals 

November 9, 1993 

Naval Surface W are Center 
Warhead Section. C e G-22 
Dahlgren, VA 2244 

Dear Mr. Waggener: \ 
We regret to inform you the manufacture of 
explosive products in sold its commercial 
explosives business including 
detonators, squibs 
years, and it is ncl 
portfolio. 

The volume of explosiv 
detonators, squibs and 
plosives has declined i 
longer a strategic co 
business portfolio. 

We thank you for your past patronage. If you wish to place a 
please call Bob Russo at (800) 962-9919. If we can help 
questions, please call me at (302) 774-8376. 

Sincerely, 

T. J. Enright 
Business Manager 
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As the defense ibudget decreases and the weapons portion bears the greatest proportional 
decrease, Indian Head Division's importance to the DoD is greater than ever. Private 
companies will get out of the business (see DuPont letter on next page) and DoD will need 
IHDIV to fill the gaps and sustain Energetics processing capability and know-how. Based on 
DoD procurement plans for Energetics products, production volumes will be way down, the 
cost of environmental compliance will skyrocket and large, expensive facilities supporting the 
CFF's will become idle. The Navy has been planning for this and has already taken some 
actions to consolidate Energetics work at Indian Head. The Navy's explosives research and 
undersea warhead development work (about 300 workyears) has been transferred from NSWC 
White Oak, Maryland to Indian Head and the explosive loading facilities at Naval Weapons 
Station Yorktown have been shut down with the work transferred to Indian Head. 

The Department of the Navy has established imperatives for the future, one of which is to 
ensure redundant plants for explosives or similar hazardous materials. As long as we have a 
military, someone has to provide Energetics technology and facilities to produce ordnance that 
performs. This is a military core capability and the government assumes full liability for 
safety and any incidents that inflict damage on our citizens. Responsibility for safety of the 
public exposed to military ordnance and safety for the military personnel that use military 
ordnance must be: assumed by the government. NSWC Indian Head's full spectrum capability 
provides this in practice. By "full spectrum" we mean not just a full array of Energetics 
products but the IIDT&E, production, and sustaining engineering provided by a single set of 
tightly integrated experts and facilities. 

IHDIV has developed unique expertise as an activity with many individual experts in the 
specialized areas of Energetics development and material processing. This expertise is 
sustained by the synergism arising from manufacturing technology with on-site development, 
test and evaluation, technical documentation, engineering design, and other support functions. 
These unique skills cannot be severed from the physical facility without an irreparable loss to 
the Navy and Do11 of knowledge of Energetic material processing that is unavailable at any 
other single activity. 

Even though most of the missile propulsion systems were developed by a private contractor, it 
is still IHDIV whi'ch is called upon by the program manager to provide the technical expertise 
to resolve production or fleet use problems with the energetic materials portion of the weapon 
systems. Without the combined experience of the three functions at Indian Head, no one 
would be able to provide this support for the Navy. 
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for Energetics products, production volurrles will be way down, the 
will skyrocket and large, expensive facilities supporting the 
has been planning for this and has already taken some 

at Indian Head. The Navy's explosives research and 
300 workyears) has belen transferred from NSWC 

explosive loading facilities at Naval Weapons 
work transferred to Indian Head. 

The Department of ives for the future, one of which is to 
ensure redundant plant dous materials. As long as we have a 
military, someone has Energetics technology and facilities to produce ordnance that 
performs. This is a mili capability and the government assumes full liability for 
safety and any incidents . Responsibility for safety of the 
public exposed to military or for the military personnel that use military 
ordnance must b . NSWC Indian Head's full spectrum capability 
provides this in practice. By "full an not just a full array of Energetics 
products but the engineering provided by a single set of 
tightly integrated experts and facilities 

IHDIV has individual experts in the 
This expertise is 

on-site development, 
test and evaluation, support functions. 
These unique skills irreparable loss to 
the Navy and DoD at any 
other single activity. 

Even though most of the missile propulsion systems were a private contractor, it 
is still IHDIV which is called upon by the program the technical expertise 
to resolve production or fleet use problems with the of the weapon 
systems. Without the combined experience of the Head, no one 
would be able to provide this support for the Navy. 
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being involved in the transition of new materials developed in the l~boratory as they are 
scaled up for processing in a production type facility. This interaction helps to ensure a 
smoother transition. The scale up of materials developed in an isolated laboratory 
environment frequently suffers because techniques which are feasible on a small scale can 
have serious problems on a larger scale. The production and engineering functions would 
suffer because the basic knowledge of the R&D group would not be available to help 
solve problems which occur in the production of the very complex plropellants and 
explosives now required for modem weapon systems or in determining the causes of 
failures which may occur during fleet use. The impact of this loss vvould be felt in 
virtually all weapon systems in use by the fleet, including surface and air launched 
missiles (both warheads and propulsion), gun ammunition (projectiles and propelling 
charges), bombs, torpedos (warheads and propulsion), mines, mine countermeasures 
(deployment systems and explosive charges), aircrew escape systems., stores separation 
charges, and transfer systems. 

One of the BRAC 93 decisions was to transfer the Navy's principal IIDT&E capability for 
explosives, explosive components, and warheads technology from the White Oak site of 
the Dahlgen Division of NSWC to the Indian Head Division. Effective 3 April 1994, this 
transfer was completed organizationally, and over the next 2-3 years the physical move 
will be completed; the initial movement of people is in fact beginning this year. In order 
to make maximum use of existing facilities, minimize the costs of the move, and to 
achieve maximum benefit from the merger of the two groups, Indian Head's existing R&D 
facilities and people discussed in this section have been organizationally combined with 
the energetics group transferred from White Oak. These same Indian Head facilities will 
form the base for all of the RDT&E work to be done by the combined group. As the 
people, with their equipment move from White Oak to Indian Head, the types of work 
supported by this facility will expand considerably. The effort on syr~thesis of new 
energetic materials and the formulation and testing of new explosive formulations will be 
considerably larger than today. Work which will represent an expansxon of capability will 
include concept and proof-of-principle studies of new warhead design.., development of 
detonators and initiation trains, and the modeling and simulation of esqlosives and 
warheads using advanced mathematical techniques. The detonation physics studies will 
require the construction of an experimental facility with a series of bombproof chambers 
for the conduct of highly instrumented, controlled detonation experiments on new 
explosives and warhead concepts. The work done by this group is primarily for Navy 
R&D programs, such as the 6.2 Explosives and Underwater Warheads, 6.2 Mime 
Countermeasures, and 6.3B Insensitive Munitions Advanced Developtr~ent projects. 
Considerable work is also done for other Navy development programs and for the other 
services. 
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Technical Center Site Indian Head Division, 
NS WC 

FacilityIEquipment Weapons Product 
Nomenclature or Title Development 

The weapons product development capability at Indian Head is devoted to the 
development of energetic materials (propellants, explosives, and pyrotechnics) and the 
units into which they are loaded (rocket motors, JATOS, gun propellin;:: charges, igniters, 
and warheads). The functions performed in these areas include development, design 
engineering, modeling and analysis, fleet support engineering, and production support. 
The facilities which support this capability consist of the following major areas: 

Composite propellant and explosives facility 
Gun/solvent propellant facility 
Solventless double base facility 
Melt Cast Explosive MixingICasting Facility 
Explosives Press Loading Facility 
Pyrotechnic materials facility 
Continuous processing facility 
Rocket motor case braiding facility 
Rocket motorlwarhead process development facility 
Explosive/propellant curing facilities 
Explosive storage magazines 
Engineering analysis and design facility 

The facilities include substantial office space to house the engineers and technicians 
involved in the design and engineering work on the weapons products themselves. 

This complex of facilities and equipment provides the Navy's (and Doll's) only 
capability, at one location, for: 

* the development and scale-up of any type of propellant, explosive, or pyrotechnic 
which may be required for weapons applications; 

* the development of new processes and techniques for the manufiicture of any type 
of propellants, explosives, and pyrotechnics; 
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* the development of processes for the loading of new rocket mcltors, warheads, and 
igniters. 

Composite Propellant and Explosives Facility 

Development of new composite explosives and propellants is conducteld using a series of 
vertical mixers which range in size from one pint to 150 gallons. Once the basic 
sensitivity and stability characteristics of new formulations have been established in the 
laboratory, they are transitioned into this series of mixers for scale up hind process 
development. It is here that the formulation is optimized, the process ]is modified as 
necessary to achieve desired properties, and the samples prepared for performance and 
survivability testing. A variety of support equipment necessary to provide any required 
particle size of oxidizer or fuel, to cast samples, and to prepare them for test are also 
available. Several multi-purpose, multi-cell buildings are necessary to support all these 
functions. This facility is used in the development of propellants and explosives for use in 
aircrew escape propulsion (AEPS) units, Jet Assisted Takeoff (JATO) propulsion units 
(MK 128), unguided rockets (2.75"), torpedo warheads (MK 122), missile warheads (MK 
125), mine counter-measure explosive devices and propulsion units (DEMNS). 

The facility also includes a PBX continuous mixer and PBX injection loader developed 
under the IMAD program. The former uses a Programmable Logic Co.ntrolled (PLC) twin 
screw extruder and loss-in-weight feeders to mix and load the PBX. This process yields 
less waste than does conventional batch mixing, and is inherently safer because less 
material is processed at any one time. It can also achieve much higher production rates at 
a lower capital investment than with batch processing. The injection 10,ader is used to 
load highly viscous PBX explosives into submunitions such as JSOW and Tomahawk, and 
detonation cords for Surf Zone. Currently submunitions are primarily loaded with melt 
cast explosives which do not meet vulnerability requirements. The injection loading 
process allows us to load the less vulnerable PBX explosives into these submunitions. In 
addition to these safety improvements, it can greatly improve the explosive load quality 
and production rate versus conventional casting methods. 

The larger mixers are primarily used to develop explosive loading processes for new 
munitions loaded with PBX explosives. A list of munitions recently, currently, or soon to 
be developed or improved by the Yorktown Detachment are: Standard hlissile, Penguin, 
Surf Zone, Tomahawk, SLAM, 5"/54 gun ammunition, 76 rnm gun ammunition, 
Penetrator Bomb, HARM, Deformable Warhead, ESSM and JSOW. We: use data 
collected from these explosive loadings to prepare the Navy Munitions Data (NMD) 
specification that provides the requirements for production explosive loatling of ordnance. 
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The NMD governs in-house and contractor production. During production, this facility is 
used to conduct studies to help resolve production problems for munitions such as 
AMRAAM, HARM, Tomahawk, G.P. Bombs, Penetrator Bomb, Standard Missile, 
Penguin, gun ammunition, MK 50 Torpedo, and other programs. 

Mixer, 150 Gallon APV Advanced Vertical Planetary (AVM): This mixer is now being 
installed in Bldg 1122 to replace the 150 Gallon Baker Perkins Planetasy Mixer located at 
Building 854 which is nearing the end of its useful service life. This ]mixer, the only one 
of its kind in the country, has a great range of operating parameters available to the 
operators and engineers. The mixing time will be one-quarter of the present time in 
current vertical mixers, and the products made will be the most accurately formulated 
in the ordnance industry. It will be used to mix plastic bonded explosives and 
composite propellants for programs such as the aircrew escape propulsion units, the Navy 
Insensitive Munitions Advanced Development Program, and other developmental 
programs. The explosives and propellants can only be made in this type of equipment due 
to the high viscosity of the materials being mixed. The mixer cost $1,100,000. 

The facility also contains a high pressure water washout system that is operated from two 
remote control sites, one (building 459) close by for smaller items and another (building 
1782) for larger items. The washout system uses pressurized water andl specially designed 
nozzles to cut the explosive from the munition. The facility is used to develop explosive 
downloading procedures for new munitions, particularly those loaded with PBX 
explosives. Downloading procedures are required for all new munitions for life cycle 
management. These procedures are documented in the Navy Munitions Data 
specifications as an appendix. This facility is also used for downloading rejected 
explosive loaded production hardware so that the hardware may be reused. The facility is 
essential for life cycle management of new munitions and has been used to develop demil 
procedures for AMRAAM, Maverick, Bombs, Tomahawk, gun ammuniltion, HARM, 
Standard Missile, MK 50 Torpedo, Penguin, and other programs. 

Process development and scale up of most of the explosive formulations developed in the 
Navy's 6.2 Explosives and Underwater Warheads , and Insensitive Munitions Advanced 
Development (IMAD) programs are conducted in this facility. It is also used to resolve 
processing problems which occur both at Indian Head and at private contractors in the 
production of warheads and rocket motors. With the variety of equipment available and 
the technical expertise in the properties of composite propellants and ex~~losives, quick 
process variables studies are completed to provide solutions to processing or materials 
variables related problems. 
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Melt Cast Explosive MixingICasting Facility 

The main purposes of this facility are to develop mixing and loading processes for new 
melt cast explosives and to explosive load special test charges with melt cast explosives. 
It houses several melt kettles from lab size to a 3,000 lb. kettle which are used to scale-up 
new explosive formulations to ensure that they can be produced safely and efficiently. 
For example, this facility will be used to scale-up a new melt cast thermoplastic explosive 
(TPX) for the IMAD program that is a candidate explosive for the Joint Direct Attack 
Munition (JDAM) program. The larger mixers are used to develop explosive loading 
processes for new munitions loaded with melt cast explosives. Two of these mixers are 
connected to vacuum chambers required for high quality loading munitions such as 
penetrating warheads. We use data collected from such explosive loadings to prepare the 
Navy Munitions Data (NMD) specification that provides the requiremerits for production 
explosive loading of ordnance. The NMD governs in-house and contractor production. 
During production, this facility is used to conduct studies to help resolve production 
problems for munitions such as Harpoon, SUS and G. P. Bombs. 

The facility is also used to produce special test charges such as special Shock Test 
Charges and fragmentation block charges. The former are used for testing ship hull 
designs and the latter for evaluating and qualifying new munitions. These are special 
charges required in such limited quantities that private industry has not been interested in 
producing them. Our facility provides the Navy a source for such items where 
responsiveness, quantity or uniqueness make industry production impractical. Finally, this 
facility is used to dry coated explosive materials used to make PBX ex.plosives. 

The current replacement cost of the facility is approximately $5,035K. This is the 
replacement cost of the building and ancillary equipment only and doeis not include the 
cost of procurement and installation of the processing equipment. 

Explosives Press Loading Facility 

The primary purpose of this facility is to develop explosive pressing processes for new 
booster and main charge explosives and munitions. The facility was :jpecifically designed 
for this purpose. The main facility contains a specially designed blast wall so that 
personnel are protected without having to retreat to a remote site. This makes our 
pressing operations very efficient. Many presses are contained in this facility including 
hand presses, 10 ton to 2000 ton presses, an extrusion press, and automated presses. The 
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facility also houses preheat ovens and blenders. The 2000 ton press, olne of the largest in 
the country, is operated remotely from building 539. 

This facility is essential to ensuring that explosive processes involving pressed explosives 
are safe and effective prior to transitioning to production. The presses are used to 
evaluate the pressing properties of new pressed explosives and to evaluate proposed 
composition changes to existing explosive formulations for the IMAD -program. The 
presses are also used to develop explosive loading processes for new rr~unitions loaded 
with pressed explosives. A list of munitions recently, currently, or soon to be developed 
or improved by the Yorktown Detachment are: 5"/54 gun ammunition, 76 mm gun 
ammunition, SABRE boosters, MK 23/24 Cutter, Predator and LAW. We use data 
collected from these explosive loadings to prepare the Navy Munitions Data (NMD) 
specification that provides the requirements for production explosive loading of ordnance. 
The NMD governs in-house and contractor production. Also, this facility is used to 
conduct loading studies aimed at resolving production problems. Some! of the equipment 
is typical of production equipment and well suited for this purpose. 

GunISolvent Propellant Facility 

This facility for the development of gun and other solvent processed propellants represents 
the only capability in the country to scale up from the laboratory to near production scale 
those highly viscous propellants which must be processed in a horizontal mixer using 
solvents, extruded into the desired shape, and then granulated. At the present time, such 
propellants are typically used for gun system applications. This facility has been used for 
the development of all of the highly loaded nitrarnine gun propellants (LOVA) since the 
mid-1970's by both the Navy and Army. One of these propellants, M43, is in production 
for the Army's M900 tank round. Variants of this propellant are now being developed 
and scaled up in this facility for use in the Navy's Advanced Gun Weapon System and 
Electrothermal chemical (ETC) gun programs as well as the Army's future 120 MM tank 
gun ammunition. 

Solventless Double Base Facility 

Solventless processed double base propellants are still widely used in mimy rocket, JATO, 
aircrew escape, and mine countermeasure units. Except for the production capability at 
Radford Army Ammunition Plant, this facility represents the only active: capability to 
process solventless double base propellants remaining in the country; it is the only 
developmental capability remaining. Included in this capability are the rolling mills for 
the processing of the propellant and pilot scale extrusion presses for fonning it into the 
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required shapes. Recent successes here include the development of formulations for the 
2.75" rocket which do not use lead compounds to control the propellant burning rate. 
Higher performance propellants for application to underseat rocket motors (pilot ejection) 
which also do not depend on lead ballistic modifiers are now being developed. 

Pyrotechnic Materials Facility 

The processing of pyrotechnic materials to support development programs for new CAD 
items is also supported by a variety of mixing, blending, and pressing equipment. Such 
materials are more sensitive to accidental initiation than most propellan~ts and explosives, 
and they must be handled in very small quantities and with great care. As a part of this 
overall capability, an entirely new process for the process of the pyrote!chnic materials 
used in most flares and igniters (MTH and MTV) is being developed which will be much 
safer and environmentally cleaner. Instead of using large quantities of volatile organic 
solvents to mix these materials, a new cryogenic process using liquid ]nitrogen as the 
process solvent is being developed. This process will also find application for other 
pyrotechnic type materials once developed. 

Continuous Processing Facilities 

Continuous processing of energetic materials has been studied for many years. Until 
recently, however, the process control and analytical techruques were not available to 
make it feasible to produce a composite propellant or explosive with ac:ceptable quality. 
With the recent advances in both areas, it is now possible that continuolus processing can 
be successful. Continuous processing offers a safer and more economical method for 
making both propellants and explosives. In addition, future, very high energy 
formulations, with very high solids loading densities, will only be proc~:ssable with 
continuous processing. A very versatile continuous processing facility has been 
established, which is capable of processing materials which require mixing or mixing and 
extrusion. This facility has just been upgraded with advanced feed sys1;ems for solid 
oxidizers and a computerized control system. 

Continuous MixerIExtruder: Used for the continuous processing of ene:rgetic materials. 
This process offers a higher degree of safety as fewer chemicals are in the system at any 
given time, it is more efficient, and produces a more uniform final product. This is a 
fixed asset with a replacement cost of $1,000,000. It weighs 10,000 lbs. 
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Rocket Motor Case Braiding Facility 

Effort has been ongoing for several years to develop the technology of braiding composite 
cases (or inhibitors) onto live rocket motor grains. A complete R&D facility has been 
established which can be used to overbraid a live rocket motor grain; it also has the 
capability to do this continuously. Extruded composite propellant rocket motor grains for 
the 2.75" rocket have been overbraided already. Further efforts to inhibit such grains, for 
application to the Navy's Advanced Rocket System program are unde:rway. The same 
technology is also being applied to the braiding of detonating cord for use in mine 
countermeasure programs, where stronger cords are needed to withstarid the forces exerted 
during rocket deployment. 

Over Braiding Machine: State-of-the art equipment used for overbraidling energetic 
materials with composite fibers and resin as a manufacturing process for tactical rocket 
motors. This process offers benefits of a greater structural integrity colnformity and cost 
effectiveness. This is a fixed asset with a replacement cost of $750,000. It weighs 20,000 
lbs. 

Rocket MotorfWarhead Process Development Facility 

Various facilities and equipment are also available for the casting, assembly, and 
disassembly of rocket motors, warheads, and test devices. Such capability is essential if 
the new propellants and explosives are to be tested for performance a d  to support 
development programs for new units. These facilities are designed to be very versatile, so 
that any type of unit can be loaded without requiring fabrication of newr tooling. A 
variety of warhead, JATO, aircrew escape, and mine countermeasure programs are 
supported with these facilities. 

Engineering Analysis and Design Facility 

The analysis and design facility provides the computational equipment and staff to support 
the various weapons product development programs which are conducted. The facility is 
equipped with a computer workstation system which is the equivalent of a supercomputer. 
The analytical functions which are performed include internal and external ballistics, 
thermal, structural, and thermodynamic modeling. This analytical capability is essential 
for the support of all development programs conducted at Indian Head (i.e., Advanced 
Rocket System, mine countermeasure deployment systems, aircrew escape propulsion unis, 
JATOs, ElectroThermal Gun) as well as the design agent and fleet support engineering 
roles (Tomahawk, Standard Missile, Harpoon, Sidewinder). As discussed previously, 
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BRAC 93 combined all explosives research and underwater warhead technology within the 
Indian Head Division, and this transfer was organizationally completed on 3 April 1994. 
As discussed above in this section, Indian Head has been a strong supporter of the 
explosives and warheads development programs for many years, witEn the process 
development and scale up functions being supported by Indian Head's pilot plant. This 
organizational combination will only serve to make this a more successful transfer from 
the laboratory to pilot plant and on to weapon system application. The transfer will also 
increase the development capability at Indian Head by the addition of' the underwater 
warhead development group, which will form one part of the overall weapon product 
development capability. 

The combined replacement cost of IHDIV's Weapons Development facilities and 
equipment is about $148M. 

The total energetic materials R&D capability at Indian Head (laborato~y and pilot plant) is 
unique among DOD and private industry in this country because it is basically all- 
encompassing. There are other DOD and private sector facilities which have pilot plant 
andlor production capability for propellants, explosives, or  pyrotechnic:^. Some specific 
examples would include: 

- U. S. Army Armaments Research Development and Engineering Center, Picatinny 
Arsenal, NJ: Laboratory and limited pilot scale capability for non-composite gun and 
rocket propellants; 

- NAWC Weapons Division, China Lake, CA: Laboratory and pilot plant for 
composite missile propellants and explosives; 

- U. S .  Air Force Wright Laboratory, Eglin AFB, FL: Laboratory and pilot scale 
capability for explosives; 

- Los Alamos and Lawrence Livermore National Laboratories: Laboratory capability 
for explosives; 

- Hercules, Thiokol, ARC, Aerojet: Laboratory, pilot plant, and production capability 
for composite missile propellants. 

The Indian Head Division provides all of the above capabilities at one site as well as the 
ability to do R&D, low rate manufacture, and engineering support for all the other types 
of energetic materials not provided by these other facilities: nitratnine based gun 
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propellants, non-composite rocket propellants (both solvent and solveritless processed), 
pyrotechnics, and energetic chemicals. Only Indian Head, by providirig the total capability 
within one facility to support all aspects of all potentially required energetic materials, 
ensures that the Navy and DOD will have available the capability to provide itself with 
any needed energetic material in the future. 

Separation of the energetic materials capability from an active production facility and from 
the development, design agent, and fleet support engineering functions for these materials 
would result in a loss for all three functions. The R&D group would lose the experience 
gained from being involved in the transition of new materials and their processes from the 
pilot plant to production. This involvement helps to ensure a smoother transition. The 
production function will lose because the knowledge of the R&D group will not be 
available to help in solving problems which occur during production. The mutual benefit 
from having a team approach to the development of weapons products loaded with 
propellants or explosives is obvious. The impact of this loss would be felt in virtually all 
weapon systems in use by the fleet, including surface and air launched missile (both 
warheads and propulsion), gun ammunition (projectiles and propelling charges), bombs, 
torpedos (warheads and propulsion), mines, mine countermeasures (deployment systems 
and explosive charges), aircrew escape systems, stores separation charges, and transfer 
systems. 

The best demonstration of the value of the synergistic combination of -R&D, production, 
and engineering functions is the number of in-service weapons systems which are 
supported during their production and fleet use life cycles. Indian Head engineers and 
scientists are regularly used to resolve production, hardware, and perfo~mance problems 
with virtually all of the propulsion systems used in the fleet: 

- Missiles: Tomahawk, Standard Missile, Harpoon, Penguin, Sidewinder, Sparrow; 
- Rockets: 2.75", 5" Zuni, Mine Clearing Line Charge (MCLIC) 
- Guns: 76 MM, 5"/54; 
- Aircrew Escape: All systems. 

Even though most of the missile propulsion systems were developed by a private 
contractor, it is still Indian Head which is called upon by the program manager to provide 
the technical expertise to resolve production or fleet use problems with the energetic 
materials portion of the weapon systems. Without the combined experience of the three 
functions at Indian Head, no one would be able to provide this support b r  the Navy. 
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1 gallon PBX Vertical Planetary 
Mixer - IHDIV uses this mixer to 
perform process development and 
scale-up for composite explosives 
and propellants. 



2 gallon PBX Vertical Planetary 
Mixer - IHDIV uses this mixer to 
perform process development and 
scale-up for composite explosives 
and propellants. 



30 gallon PBX Vertical Planetary 
Mixer - IHDIV uses this mixer to 
perform process development and 
scale-up for composite explosives 
and propellants. 



160 gallon PBX Vertical Planetary 
Mixer - IHDIV uses this mixer to 
perform process development and 
scale-up for composite explosives 
and propellants. 
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45 Gallon Melt Kettle - used to 
develop mixing and loading 
processes for new melt-cast 
explosives. 



85 Gallon Melt Kettle - used to 
develop mixing and loading 
processes for new melt-cast 
explosives. 





10 Ton Press - explosive pressing 
capability to evaluate pressed 
explosives and develop explosive 
pressing processes. 



30 Ton Press - explosive pressing 
capability to evaluate pressed 
explosives and develop explosive 
pressing processes. Replicates the 
explosive presses used at Crane 
Army Ammunition Plant to 
manufacture gun ammunition. 





2000 Ton Press - explosive pressing 
capability to evaluate pressed 
explosives and develop explosive 
pressing processes. Largest press 
at any pilot plant facility in the 
U.S. 



Twin 
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Technical Center Site Indian Head Division, 
NSWC 

FacilityEquipment Nitramine Gun and 
Nomenclature or Title High Energy 

Propellant Facility 1 
This facility provides development/production cycle support for casting powders and gun 
propellants used by the tri-service community. Single base, multi-base, and nitramine 
solid propellant formulations can be developed and produced at this hcility. The technical 
personnel provide the core expertise to develop products and processes that meet the 
specific needs of a gun system or missile program in the research and development phase. 
The facility is used to produce qualification lots and complete low rate initial production 
(LRIP) to prove out product producibility. Low production rates can be maintained to 
establish DoD core capability and a center for technology transfer to the private sector if 
large production quantities are needed. The technical expertise maintained at the facility 
can act as an industry watch dog and provide engineering support in this role. Processing 
studies and engineering investigations performed during on site produc,tion broaden the 
technical knowledge maintained at the facility and provide product improvement. The 
facility is a component of the national mobilization base and has a production surge 
capacity that can be attained far more quickly than facilities in the private sector. The 
mission of the facility is accomplished with strict regard for environmental compliance as 
well as an unsurpassed safety record which has been enhanced by its exposure to the 
Navy's center of excellence for safety located at Indian Head. 

A typical example of this facility's capability is the success of the M43 nitramine gun 
propellant program. The Army came to Indian Head for development of a propellant with 
unprecedented performance to be used in the 105 mm gun of the M1 main battle tank. 
Indian Head's unique combined resources from the gun system design branch, pilot plant 
facility, and nitramine gun propellant production facility worked together with synergistic 
effect to complete the task. The formulation and process development led to qualification 
lots and LRIP. Desert Storm mobilization efforts ramped production rates to surge 
capacity in two months. Standard production rates were maintained after Desert Storm to 
complete the 2 million pound requirement for the program. Engineering studies and 
investigations were performed that reduced unit cost and improved product performance. 
This facility is uniquely qualified to develop and produce nitramine gun propellants 
because of the attendant technical expertise and the agility of the facility. Finely ground 
nitrarnines may not be transported geographically because of its sensitivity. This facility 
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uses its own grinding process to prepare the nitrarnines for incorpora1:ion into the product 
and remains the only qualified producer of M43 gun propellant in the world. 

The estimated cost of replacing the facility is $90 million. The buildings have unique 
designs that accommodate the processing equipment inside and would have to be 
duplicated at a new site. The costs include equipment, structures, and environmental and 
safety infrastructure necessary to run explosive operations. However, the technical and 
configuration management costs are not included. 

Although there are other Government and commercial facilities with similar facilities, 
many of these are sized for World War I1 type requirements and have long been shut 
down. Other companies may have some capabilities but do not have the ability to 
dry and grind the raw nitramine on-site. This is an important factor since this material 
cannot be transported in the ground state. 
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Techca l  Center Site 

The primary purposes of the Chemical Processing Facilities (CPF) art: to produce and 
process energetic chemicals for the DOD for use in solid rocket motors, warheads, fuels, 
and other ordnance items. The chemical plants comprising the CPF, md their primary 
purposes, are as follows: 

Indian Head Division, 
NSWC 

FacilityIEquipment 
Nomenclature or Title 

a) Qualification and Process Development: 

Chemicals Processing 
Facilities 

For all of the programs described below and any future energetic chernical requirements, 
these facilities will serve as the location for the development and sca1t:-up of the 
manufacturing process, leading to full-scale production capable of meeting program 
requirements. This work complements the capability of our chemistry laboratories and 
pilot plant, providing the next step in the transition of new chemicals from the lab to 
service use. 

The most recent example of this was the development of the solventless nitroglycerin 
lacquer for the Trident missile program. This unique formulation eliminated the use of an 
organic VOC solvent, in this case methylene chloride, a carcinogen and ozone depleter, 
while providing a stable high-strength formulation of nitroglycerin capable of meeting 
DOT sensitivity tests for shipment across the US. Within two years from the time the 
initial inquiry was made by the customer, the formulation was developed in the laboratory, 
a process developed and scaled-up, and a facility constructed and operated producing 
quality lacquer on the first attempt. 

No other facility, government or private, provides this wide range of services at one 
location. 
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b) Production: The table below summarizes the plants,  product:^, and weapons 
programs supported by the four chemical production plants: 

Facility Principal Products 

Otto Fuel 11 

Nitroglycerin I 
Moser Nitration Plant 

(trimethy loethane 
trinitrate) In 
TEGDN 
(trimethylene glycol 
dinitrate) 

PNC Plant 

B r n  
(butanetriol trinitrate) 

DEGDN 
(diethylene glycol 
dinitrate) 

I NG (nitroglycerin) 

PGDN 
(propylene glycol 
dinitrate) 

I EGDN 
1 (ethylene glycol dinitrate) 
I I Pelletized Nitrocellulose 

Programs Supported - 

HBNQ Plant 

MK 46lMK 48 Torpedoes 

High Bulk Nitroguanidine 

Trident Missile 
Vandal Target Booster - 
SLMM Underwater Mine 
Quickstrike Mine 
MK 46 Torpedo Warhead 
MK 14 Mobile Mine 
Destructor 

No programs for Moser Plrmt 
production of these produc1:s 
are currently supported, buit 
have previously existed ancl 
have been produced in this 
plant 

- 
SLMM Underwater Mine 
Quickstrike Mine 
MK 46 Torpedo Warhead 
MK 14 Mobile Mine 
Destructor 

- - 

Standard Missile (surface-to- 
air) 
Hawk Missile (surface-to-air) 
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I Notes 
I 

Sole Producer 
USMATO 

Only qualified 
producer 

Currently being 
considered for use in 
new gun propellants 
and low signature 
rocket motor 
propellants 

Moser Plant is a 
multi-product 
nitration plant with 
three separate 
production modes, to 
meet specific 
production 
requirements for each 
of these nitrate esters 

Sole producer of PNC 
for US/NATO; 
currently being 
considered for use in 
new gun propellants 
and low signature 
rocket motor 
propellants 

Sole producer of 
HBNQ for U.S. 
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c) Energetic Chemical Acquisition and Technical Support: 

The CPF has the capability, as demonstrated numerous times in the past, to provide the 
technical guidance and support for the purchase and qualification of energetic and 
specialty chemicals. This provides the government with a "smart-buyer" capability in 
chemicals by knowing, understanding, and being able to perform these processes. The in- 
house knowledge and capability to produce chemicals keeps contractor pricing 
competitive. IHDIV's capability to produce these chemicals when a contractor fails to 
deliver quality chemicals at a competitive cost assures availability of high energy and 
specialty chemicals to meet critical defense requirements. 

Two recent examples of this include the qualification of Atlas, a private-industry source, 
for the production of Otto Fuel 11, and the qualification and subsequent purchases of 
TMETN and TEGDN from Trojan, another private-industry source, for production of 
SLMM and Quickstrike mines. The CPF personnel did this effectivelly due to their 
knowledge and experience in producing these materials for over 40 yeus. 

d) Technical Assistance/Guidance to Government/Industry: 

The CPF provides government and industry with a source of analytical expertise, extensive 
chemical synthesis, scale-up, and production experience, and chemical processing 
knowledge. Chemists and engineers draw on this experience when considering safety 
aspects of chemicals to safely design and evaluate production processes. Analytical 
procedures have been developed by NSWCIH which are now used throlughout DoD, 
private industry, EPA, and international laboratories. Experience in thc: synthesis and 
scale-up of many new chemicals have resulted in full-scale process designs of superior 
safety and operational support for many weapons programs. 

e) In-Service Engineering Agent Support: 

The on-site CPF provides close interaction with the In-Service Engineering Agent (ISEA) 
Office, allowing quick response to fleet requests and investigations. Production and 
quality records are readily available on-site for these requests resulting in rapid response 
time during these requests and investigations. The on-site CPF provides the ISEA, and 
thereby the fleet, with technical product knowledge and resources needed to respond to the 
frequent inquiries. 
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Facility 

Biazzi Nitration Plant 

The Biazzi Nitration Facility is currently the only producer of Otto Fuel I1 for the 
US and all NATO countries and the only qualified source of Nitroglycerin for the 
Trident program. 

Moser Nitration Plant 

PNC Plant 

HBNQ Plant 

The PNC Facility and the HBNQ Facility are currently the only producers of their 
products for the US and NATO countries (PNC) and for the Ulri (HBNQ), 
respectively. 

Equipment Replacement Cost 

$12,000,000 
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BuildingtUtility 
Replacement Cost 

$35,000,000 

$8,000,000 

$4,250,000 

$750,000 

$6,000,000 

$4,000,000 



The three chemical facilities highlighted here produce critical chemicals that are used in torpedoes 
and in making Navy PBX warheads. The torpedo shown here is a recipient of OTTO Fuel made in 

the Biazzi plant. The warheads use chemical ingredients from the Moser and PNC plants. 



Nitroglycerin, which is manufactured in this plant, is used in the Vandal, and Trident 
lacquerprogram..IndianHead also manufactures and is the sole producer of OTTO 

Fuetwhich is %used. to propel Navy torpedoes. 
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Technical Center Site Indian Head Division, 
NSWC 

The primary purpose of the composite propellant and plastic bonded explosive (PBX) 
ordnance materials manufacturing plant complex is to: 

Mix and cast solid propellants and PBX explosives. 
Assemble rocket motors, warheads, igniters and landlwater mine countermeasure 
systems. 
Perform depot level maintenance, regrain, retrofit and rework omn rocket motors and 
warheads. 

This facility provides the flexibility to accomplish workload ranging from: 

Process development 
Scale-up 
Technical Data Package Validation 
Low Rate Initial Production 
Full Production 

Advanced processing equipment has the capability to produce all cast propellants and 
explosives currently used by the Department of Defense. Some of the products produced 
at this facility for use by the Navy, Army , Air Force and private industry include: 

M k  107 Torpedo Warhead 
Mk 103 Torpedo Warhead 
Mk 122 Torpedo Warhead 
Mk 1 15 Standard Missile Warhead 
Mk 125 Standard Missile Warhead 
Sidewinder Warhead 
Phoenix Warhead 
Maverick Warhead 
Mk 14 Explosive Device 
5 INCH154 Projectile 
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Anti-Personnel Obstacle Breaching System (APOBS) 
Distributed Explosive Technology (DET) Arrays 
Distributed Explosive Mine Neutralization System (DEMNS) 

SR12 1 -NP- 112 Jet Assisted Take-Off (JATO) Propulsion System 
Mk 23 JATO 
Mk 128 JATO 
Medium Range Unmanned Aerial Vehicle Booster 

Smokey SAM Simulator 
Sagger SAM Simulator 

In addition to producing new products, these facilities are used to download, regrain, and 
perform depot level reworldmaintenance. This work is performed to return overage, 
defective or damaged systems to a ready-for issue condition. 

This facility also produces propellant and explosive items to meet short term emergency 
requirements. The flexibility and diversity of this facility allows for rapid response to 
emerging and quickly changing requirements. These capabilities include rapid process 
development, prototyping and fielding of propellant and explosive systems/subsystems. 
During Operation Desert Storm we accelerated development, manufactured and fielded 
APOBS and the MK 14 Explosive Devices to defeat new enemy threats. 

This facility is used to manufacture cast compositePBX systems as the:y transition from 
development to low rate production, such as DEMNS, DET , MK 128 .JATO and APOBS. 
New manufacturing processes technologies developed by IHDIVYs Pilot Plant are 
incorporated and optimized to ensure a smooth transition fiom development to production. 
This transition involves scaling-up from 30 or 150 gallon development mixes to 420 
gallon production sized mixes. Once the production process is fully defined and 
optimized, low rate initial production verifies the adequacy of the technical data package 
for full scale production. 

Equipment integral to this facility with a replacement value 2 $500,000: 

a. Vented Suvvressive Shield: This piece of equipment is designed to contain and 
suppress a detonation equivalent to 100 pounds of TNT. The equipment is installed in a 
secure (clearance required) facility. The purpose of the equipment is to house explosive 
operations that would otherwise have to be done in a remote location. It is a fixed asset 
with a cost of $516,000. This piece of equipment is the largest of its type in the 
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world. No similar piece of equipment exists that would be capable of processing 
tactical warheads in the 25 to 100 pound range. 

b. Vacuum Casting System: This system is specifically designed to vacuum cast any 
composite explosive or propellant product up to six feet in length ancl 2,000 pounds. The 
system is designed to be as flexible as possible, thereby minimizing clr eliminating 
complete tooling redesign that was always necessary in the past for a new product. This 
is a fixed asset with a replacement cost of $1,349,000. No similar system exists that 
would be capable of processing as wide a range of tactical warheads and rocket 
motors. 

c. S ~ r a v  Lining Machine: This equipment consists of a computer controlled spray lining 
machine designed to spray single or multicomponent liners onto the inside diameter of 
rocket motor cases ranging in size from 5 inches to 18 inches in diameter and from 3 feet 
to 12 feet long. This is a fixed asset with a replacement cost of $750,000. 

d. 420 Gallon Baker Perkins Vertical Planetary Mixer: Is used to mix plastic bonded 
explosives and composite propellants for programs such as the MK 122 Torpedo Warhead, 
the MK 125 Standard Missile Warhead, the MK 14 Mine Clearing Wauhead, the MK 107 
Torpedo Warhead, the MK 64 5" Projectile Warhead, SR121-NP JATO, MK 128 JATO, 
MK 23 JATO, Javelin Rocket Motor, DEMN's Rocket Motor, Smokey SAM Simulator, 
and Sagger SAM Simulator. In addition mixes are made as required to support various 
changing developmental efforts. The explosives and propellants can only be made in this 
type of equipment due to the high viscosity of the materials being mixled. This is a fixed 
asset with a replacement value of $1,500,000. 

e. Solid Feed Svstem: This equipment consists of a solids feed system designed to feed 
ammonium perchlorate, RDX, HMX, and other solid components into explosive and 
propellant mixes. This is a fixed asset with a replacement value of $800,000. 

f. Dust Collection Svstem: This piece of equipment consists of five baghouses designed 
and built to collect ground Ammonium Perchlorate (A.P.) from an air transport stream 
after it had been ground to the required particle size in a jet mill. This is a fixed asset 
with a replacement value of $1,000,000. 
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g. Abrasive Blasting System: This piece of equipment was designed and built to use grit 
(steel, sand, glass beads, etc) to remove corrosion from the interior of rocket motor 
chambers prior to further processing. It is a one of a kind system designed to handle 
rocket motor cases from 5 inches to 18 inches in diameter and from 3 to 12 feet in 
length. This is a fixed asset with a replacement value of $600,000. 

i. Radiogravhic Insvection Svstem: This equipment consists of radiographic equipment 
installed in a secure (clearance required) facility. The system is configured to 
radiographically inspect warheads. This is a fixed asset with a replacement value of 
$600,000. 

This facility consists of over 30 major processing buildings. The cost of replacing these 
buildings and the "fixed equipment" contained therein would be in excess of 
$1 30,000,000. 
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Certified operators are casting PBX explosive into warhead 
chambers using a vacuum bell. 





This is a composite propellant being vacuum cast from the 
300 gallon vertical mixer into a javelin motor chamber. 
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Equipment integral to the facility with replacement value > $500,000: 

Boring Mill: The boring mill is a machine used to cut propellants and explosives from a 
remote location. This machine is specially designed to accommodate larger propellant 
samples and rocket motors. The mill is completely versatile and its capabilities are 
almost unlimited. The equipment is fixed. The machine is set on a special foundation 
and machine parts are trued and leveled with respect to each other. Remote control 
circuitry is run with conduit to the two remote control rooms at the machining facility. 
The cost to replace the boring mill is $900,000. 

Hi~h-Rate Tester: The test system is used to perform static tests (tensi.le, compression) on 
propellant and other energetic materials to define the mechanical behavior of the materials. 
The machine was specially designed to simulate the stresses and strains propellants would 
encounter upon ignition or detonation. The replacement value of the equipment is 
$850,000. 

There are seventeen main buildings that comprise the ChemicaVPhysical Characterization 
test facility. Their estimated replacement value of the buildings and equipment is about 
$28,00OK. 
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A sample of Indian Head DivLiomvs capabilities. Clockwise from top left: material 
characterization using the high ratdhigh pressure tester, the chemical extractors which 

determines residual propellant stabilizers, automated robotic system for propellant sample 
preparation, and microspectroscopy analysis of metals. 









Boring Mill 



High-Rate Tester 
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3.5 Expansion Potential 

3.5.1 Laboratory Facilities: Use facilities records as of fourth-quarter FY93 in 
answering the following (in sq ft) for each CSF: (BRAC Criteria 11) 
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1 Missiles1 Extruded Energetics TECHNICAL 
Rkts Products Facility 

ADMIN. 
STORAGE 36.0 
UTILITY .5 

Missiles1 Ordnance Test & TECHNICAL 51.3 
Rkts Evaluation Facility 

ADMIN. 
STORAGE 15.0 
UTILITY 4.2 

I I I I 

* Administrative, Technical, Storage, Utility 

3.5.1.1 Describe the capacity of your activity to absorb additional similar workyears 
categorized in the same common support function with minor facility rr~odification. If 
major modification is required, describe to what extent the facilities would have to be 
modified. (Use FY97 workyears as your requirement) (BRAC Criteria 111) 

Based on peak staffing levels and projected (FY 97) requirements, IHDIV could absorb 
300 workyears of energetics S&T, engineering development, and in-service 
engineering for Explosives and Energetics products in current facilities without 
major modifications. The Navy has the largest in-house explosives development 
capability among the Services. The Navy's primary and most comp~lete explosives 
development lab is IHDIV. 

3.5.1.2 If there is capacity to absorb additional workyears, how many additional 
workyears can be supported? (BRAC Criteria 111) 

IHDIV could absorb 300-500 additional workyears of low rate Energetics production 
(mine & warhead loading, cartridge and propellant actuated devices, rockets, gun 
propellant, specialty chemicals, etc.) by extending to multi-shift operatim. 
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3.5.1.3 For 3.5.1.1 and 3.5.1.2 (above) describe the impact of military construction 
programs or other alteration projects programmed in the FY95 PBS. (I3RAC Criteria 11) 
No impact. 

3.5.2 Land Use: Provide number of buildable acres for additional 
laboratory/administrative support construction at your installation. (BRAC Criteria 11) 

IHDIV has 828 additional buildable acres. 

3.5.3 Utilities: Provide an estimate of your installation's capability to expand or procure 
additional utility services (electric, gas, water). Estimates should be provided in 
appropriate units -- e.g. KWH of electricity. (BRAC Criteria 11) 

Electric capacity: 25,900 KWH 
Electric demand (peak): 14,450 KWH 
Expansion potential: 1 1,450 KWH 

Gas: None 

Potable water cap'y: 2,467,920 GPD 
Potable water demand (peak): 1,405,000 GPD 
Expansion potential: 1,062,920 GPD 
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SECTION 111: CAPABILITY OF ACTIVITIES TO PERFORM ClOMMON 
SUPPORT FUNCTIONS (CSFs): Provide the information described for each common 
support function listed in Appendix C in which you are actively engagled. 

CRUISE MISSILES CSF 

3.0 Mission: Describe the major capabilities at your activity contributing to the common 
support function in bulletized format. Describe any relationship and interconnectivity with 
other functions (common or otherwise) in support of the overall activity mission. 

Mission for IHDIV, NSWC: 

ENERGETICS FOR ALL WARFARE CENTERS, MILITARY 
DEPARTMENTS, AND THE ORDNANCE INDUSTRY. 

Energetics are items such as rockets, missiles, warheads, mines, explosive devices and 
gun ammunition, which use explosives, propellants, specialty chemicals, and 
pyrotechnics. 

Provide capability to develop, manufacture, and support Energetic materials 
and systems for the Navy and DoD. 

Assure a viable technical base for the development and m.anufacture of 
Energetics. 

Advance the state of Energetics manufacturing processes rind products. 

Assure effective transition of products from laboratory scale to full-scale 
production to service use. 

Develop advanced explosive formulations and processes for the Navy and 
DoD. 

Provide a foundation of technical expertise to sustain the industrial base and 
assist commercial sources in trouble-shooting and qualifyirlg their processes 
and products. 

Assure Energetic materials from private industry satisfy golvernment 
requirements. 
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Analyze and recommend makehuy decisions to assure a. viable cost 
effective defense industrial base. Serve as a second sou:rce and "smart 
buyer". 

a Provide a flexible and comprehensive technical base to respond to 
mobilization or surge requirements and to expedite development and 
introduction of new or improved products that address unforeseen threats 
during military emergencies such as Operations Desert Shield and Storm. 

Fill the void left by private sources no longer able to produce Energetics 
due to technical, environmental, safety, liability issues or insufficient profit 
margin. Indian Head has become the producer of last resort for 
Energeticlspecialty chemicals which are not available from any other 
source, domestic or foreign (e.g. man-rated percussion primers for Aircrew 
Escape Systems, nitrarnine gun propellant used in 105 mrn tank guns). 

Energetics span a lot more than The Weapons Common Support Function (CSF). IHDIV R 
performs substantial Energetics work for mines and underwater weapons systems not 
included in the Weapons CSF definition. The WEAPONS CSF includes less than half of 
all our Energetics Science & Technology, Engineering Development, and In-Service 
Engineering work. The fkctions that Indian Head performs cover an extensive range of 
military products and life cycles. The focus of these functions at one location is essential 
to provide a critical mass of technical personnel to sustain the tech base for energetics. 
The Energetics ProductFacility Matrix on the next page shows the extensive 
interdependence between the Indian Head facilties and energetics products. 

The Indian Head Division of NSWC is a niche organization. This is an uniquely military 
business which requires specialized expertise and very expensive facilities; $1.2B in Indian 
Head's case. Our motto is "Providing Energetic Solutions" since we perform research and 
development, engineering, manufacturing technology, low volume production and in- 
service engineering for Energetic products. 

An important spinoff of this technical capability is a warm production base for 
mobilization. The advantage of this was most recently seen during Desert Storm when we 
produced rockets and mine clearing explosives three shifts a day. The war was over 
before the mothballed Army or private sector plants could be brought into operation. 

Our mission is to work on Energetic products for all areas of Naval Warfare (not just 
Surface Warfare), and a significant portion of our work is performed for the Army, Air 
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INDIAN HEAD DIVISION, NSWC 
ENERGETIC PRODUCTSIFACILITY INTERDEPENDENCE MATRIX 

Energetics Material 
Research Laboratory 

Weapons Product 
Development 

Nitramine Gun and High 
Energy Propellant Facility 

Chemicals Processing 

Composite PropellantIPBX 
Processing 

Extruded Energetics 
Products Facility 

Ordnance Test and 
Evaluation Facility 

Chemical/Physical 

Missile1 
Rkts 

X 

X 

X 

X 

X 

X  

X  

Characterization I X I X ! X ! X /  I I I 1 

Cruise 
Missiles 

X 

X 

X 

X  

X  

X  

Guns & 
Ammo 

X  

X  

X 

X  

X  

X 

X Ordnance Device 
Development and 
Prototyping 

Multibase Propellant 
Production 

ICBM 
SLBM 

X  

X  

X  

X  

X  

X 

X  

Bombs 

X  

X 

X 

Aircrew 
Escape 

X  

X 

X  

X  

X  

MinesIMine 
Clearance 
Systems 

X  

X  

X 

X 

X  

X  

1 
Torpedos 

X  

X 

X 

X 

X 

X 
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Analyze and recommend makehuy decisions to assure a viable cost 
effective defense industrial base. Serve as a second souirce and "smart 

ovide a flexible and comprehensive technical base to respond to 
m ilization or surge requirements and to expedite development and 
intro uction of new or improved products that address ulnforeseen threats 
during ilitary emergencies such as Operations Desert Shield and Storm. a 

sources no longer able to produce Energetics 
safety, liability issues or insufficient profit 

the producer of last resort for 
are not available from any other 

percussion primers for Aircrew 
in 105 mrn tank guns). 

Energetics span a lot more than The (CSF). IHDIV 
performs substantial Energetics work weapons systems not 
included in the Weapons CSF includes a little over half 
of all our Energetics Science and In-Service 
Engineering work. 

The Indian Head Division of NSWC is a niche o 
business which requires specialized expertise and 
Head's case. Our motto is "Providing Energetic rm research and 
development, engineering, manufacturing techno1 
service engineering for Energetic products. 

An important spinoff of this technical capability 
mobilization. The advantage of this was most re 
produced rockets and mine clearing explosives 
before the mothballed Army or private sector p 

Our mission is to work on Energetic products for all areas of Naval W 
Surface Warfare), and a significant portion of our work is performed 
Force and private defense contractors as well. Another facet of our 
production processes for explosives and propellants and to transfer 
private sector. In time of war we have the technical expertise to 
industry. 
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Force and private defense contractors as well. Another facet of our mission is to develop 
production processes for explosives and propellants and to transfer these processes to the 
private sector. In time of war we have the technical expertise to kickstart the dormant 
industry. 

As the defense budget decreases and the weapons portion bears the greatest proportional 
decrease, Indian Head Division's importance to the DoD is greater thari ever. Private 
companies will get out of the business (see DuPont letter on next page) and DoD will 
need IHDIV to fill the gaps and sustain Energetics processing capability and know-how. 
Based on DoD procurement plans for Energetics products, production volumes will be 
way down, the cost of environmental compliance will skyrocket and large, expensive 
facilities supporting the CFF's will become idle. The Navy has been planning for this and 
has already taken some actions to consolidate Energetics work at Indian Head. The 
Navy's explosives research and undersea warhead development work (about 300 
workyears) has been transferred from NSWC White Oak, Maryland to Indian Head and 
the explosive loading facilities at Naval Weapons Station Yorktown have been shut down 
with the work transferred to Indian Head. 

The Department of the Navy has established imperatives for the future, one of which is to 
ensure redundant plants for explosives or similar hazardous materials. As long as we have 
a military, someone has to provide Energetics technology and facilities to produce 
ordnance that performs. This is a military core capability and the govenlment assumes 
full liability for safety and any incidents that inflict damage on our citizens. 
Responsibility for safety of the public exposed to military ordnance and safety for the 
military personnel that use military ordnance must be assumed by the government. 
NSWC Indian Head's full spectrum capability provides this in practice. By "full 
spectrum" we mean not just a full array of Energetics products but the RDT&E, 
production, and sustaining engineering provided by a single set of tightly integrated 
experts and facilities. 

IHDIV has developed unique expertise as an activity with many individual experts in the 
specialized areas of Energetics development and material processing. This expertise is 
sustained by the synergism arising from manufacturing technology with on-site 
development, test and evaluation, technical documentation, engineering design, and other 
support hctions.  These unique skills cannot be severed from the physical facility 
without an irreparable loss to the Navy and DoD of knowledge of Energetic material 
processing that is unavailable at any other single activity. 
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the weapons portion bears the greatest proportional 
ortance to the DoD is greater than ever. Private 

out of the business (see DuPont letter on next page) and DoD will 
in Energetics processing capability and know-how. 

rgetics products, production volumes will be 
compliance will skyrocket and large, expensive 

F's will become idle. The Navy has been planning for this and 
solidate Energetics work at Indian Head. The 

Navy's explosives rese ea warhead development work (about 300 
SWC White Oak, Maryland to Indian Head and 

the explosive loading facilit apons Station Yorktown have been shut down 
with the work transferred to 

The Department of the Navy has ne of which is to 
ensure redundant plants for explo 
a military, someone has to provi 
ordnance that performs. This is 
full liability for safety and any incidents 
Responsibility for safety of the 
military personnel that use military ordnance be assumed by the government. 
NSWC Indian Head's full spec 
spectrum" we mean not just a 
production, and sustaining eng 
experts and facilities. 

IHDIV has developed unique 
specialized areas of Energetic 
sustained by the synergism a .  
development, test and evaluat 
support functions. These uni 
without an irreparable loss to 
processing that is unavailable at any other single activity. 

Even though most of the missile propulsion systems were developed by 
contractor, it is still IHDIV which is called upon by the program 
technical expertise to resolve production or fleet use problems 
portion of the weapon systems. Without the combined 
Indian Head, no one would be able to provide this support for the Navy. 
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DuPont Specialty Chemicals \ November 9, 1993 

Mr. Sam 

Dear Mr. Waggener \ 
b'e regret to inform you that will Discontinue the manufac:ture of 
explosive products in the uary .3 1, 1994. DuPont sold its commercial 
explosives business in 1933. The vhume of explosives Specialties, including 
detonators, squibs and "Detasheet" fle losives has declineti in recent 
years, and it is no longer a strategic c of the DuPont busi;ness 
portfolio. Explosives operations at o 

I 1 

The volume of explosives 
detonators, squibs and 
plosives has declined in 

I longer a strategic / business portfolio. 
I 

We thank you for your past patronage. If you wish to place a final orde 
please call Bob Russo at (800) 962-9919. If we can help answer other 
questions, please call me at (302) 774-8376. \ 

Sincerely, 

- 

Business Manager 



DuPont  Specialty Chenlicals 

0 oener Mr. Sam Wa,, 
Naval Surface iVafare Center 
FVarhead Section Code G-22 
Dahlgren, V.4 22448 

Dear Mr. Waggener: 

We regret - to inform you that DuPont will Discontinue the manufacture of 
explosive producrs in the U.S. on J211ua-y 31, 1994. DuPom sold its commercial 

explosives business in 1933. The volume of explosives Specialties, including 
.letonators, squibs and "Deta~hzet" flexible explosives has declined in recent 
years, and it is no longer a snategic component of the DuPont business 
ponfalio. Explosives operations at our Falling Waters, WV and Pompton Lakes, NJ 

The volume of explosives Specialties, including L 

I detonators, squibs and "Detasheet" flexible ex- 
1 

j plosives has declined in recent years, and it is no 
I 

i longer a strategic component of the DuPont 
I 

) business portfolio. 

January 3 1, 1991. 

We thank you for your past pawonage. If you wish to place a find order, 
please call Bob Russo at (800) 962-9919. If we can help answer other 
questions. please call me at (302) 774-8376. 

Sincerely, 
; / -7-  -// 
T. J. Enn'ght 
Business hlanagcr 
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Even though most of the missile propulsion systems were developed by a private 
contractor, it is still IHDIV which is called upon by the program mana,ger to provide the 
technical expertise to resolve production or fleet use problems with the energetic materials 
portion of the weapon systems. Without the combined experience of the three functions at 
Indian Head, no one would be able to provide this support for the Navy. 

IHDIV has the following Joint Service Missions: 

Tri-Service Cartridge and Propellant Actuated Devices, and Aircrew Escape Propulsion 
Systems (CADIPADIAEPS) Responsibility - The Joint Logistics Commanders 
consolidated Tri-Service CADPADIAEPS activities at IHDIV. Indian Head's 
functional responsibility spans the CADPADIAEPS life cycle and includes 
development, acquisition management, manufacturing, quality evaluation, test and 
evaluation, maintenance, rework, systems modification and disposal (Joint Agreement 
on Consolidation of CADRADfAEPS Functions, 3 Oct 1973; Joint Agreement 
Approving the Implementing Plan on Consolidation of CADPADIAEPS Functions, 9 
July 1974). IHDIV has over 300 direct workyears for this functional responsibility. 

Tri-Service Design Agent for 2.75" Rocket - Documented in the Tri-Service 
Configuration Management Plan for Hydra 7012.75" (28 Aug 92). This responsibility 
assigned by the Single Manager for Conventional Ammunition Production, Surge, and 
Mobilization Requirements (29 Sep 88). 2.75 inch rocket is used by all services. 

Tri-Service Jet Assisted Take-Off Rocket (JATO) - The Navy h d s  full spectrum 
responsibility of JATOs at Indian Head and the Army funds Army arid Air Force 
Rocket Motor engineering responsibilities under MIPR 3 1 P4Q 3PH ,425, December 
1993. 

MK 22 MOD 4 Rocket Motor for Mine Clearing Line Charges (MICLIC) - Indian 
Head Division is the joint service design agent for the MK 22 MOD 4 Rocket Motor 
used for MICLIC. No document officially assigned this mission. 

Smokey SAM Rocket - Indian Head Division is the design agent and In-Service 
Engineering Agent and provides production and engineering support for the Navy and 
Air Force for the rocket, launcher, and igniter. Responsibility assigned by Air Force 
Fund Document LIWD-93-020. 
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3.1 Location 

3.1.1 Geographic/Climatological Features: Describe any geographic/climatological 
features in and around your activity that are relevant to each CSF. Indicate and justify 
those that are required versus those that just serve to enhance accomplishing the mission 
of the activity. For example, clear air at high altitude that increases quality of 
atmospheric, ground-based laser experiments in support of the weapons CSF. (BRAC 
Criteria I) 

Because of the hazardous nature of Energetics manufacturing, there are special 
requirements for an infrastructure with Explosive Safety Quantity Distsunce arcs separating 
hardened buildings, large amounts of processing water, and large quantities of steam for 
curing and processing. Indian Head is uniquely situated on a penninsulia. The 
surrounding water provides a source water for processing and fire protection at no cost. 

IHDIV is located on a peninsula. The surrounding water and government owned 
land, which is restricted to development, provides good isolation. Indian Head has its 
own power and steam generation capability. There is no developable land adjacent to the 
Division, and the Code of Federal Regulations gives the Commander complete authority 
over the adjacent waterway.. This location provides natural isolation. Consequently, there 
is no threat of encroachment caused by high density residential or industrial development. 

3.1.2 Licenses & permits: Describe and list the licenses or permits (e.g., environmental, 
safety, etc.) that your activity currently holds and justify why they are required to allow 
tests, experiments, or other special capabilities at your location for each CSF. For 
example, permit to store and use high explosives. (BRAC Criteria I) 

19-00174-S 1NP -- This is a Nuclear Regulatory Commission (NRC) license for 
Depleted Uranium radioactive material contained in two x-ray machines in our 
facilities (Buildings 73 1 and 1140). The license is required to operate the x-ray 
facilities. 

19-00174-P1NP -- This is a NRC license for Cesium 137 radioactive material at six 
sealed sources at Building 873 (Power House). The license is required to operate ash 
level detectors. The power house provides process steam for Energetics operations at 
IHDIV and has a cogeneration capability to produce 70% of the station's electrical 
power requirements. 
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Controlled Hazardous Substances Facility Permit for IHDIVNAVSURFWARCEN - 
Permit Number A-223. This permit allows for the storage of hazardous waste for an 
extended amount of time and treatment of various hazardous waste! streams. 

Oil Operations Permit - Permit Number 94-OP-0666. This permit allows the delivery 
of oil by truck tank and the operation of numerous above-ground oil storage systems. 

Subpart X Permit Application for IHDIVNAVSURFWARCEN (under interim status). 
Permit Number MD4 170024 109. This permit application allows for the thermal 
treatment of explosives and explosives contaminated waste. 

National Pollution Discharge Elimination System (NPDES) - Permit Number 88-DP- 
25 15A. Permits the discharge of industrial wastewater to surface waters. 

National Pollution Discharge Elimination Systems (NPDES) - Permit Number 93-DP- 
2528. Permits the discharge of domestic and industrial wastewater to surface waters 
after treatment at Indian Head's sewage treatment plant. 

Air Emissions Permit to Operate Number 08-00040. Permits the operation of three 
coal-fired boilers from the Activity's Power Plant and one reactor from the Activity's 
Biazzi Nitration Plant. 

State Water Appropriation Permits CH7 1 G005, CH7 1 G205, CH7 1 G 105, CH92G007, 
CH92G013, CH71 S005, CH91 G044. Permits drawing well water and river water used 
for potable water, cooling water, process water, sanitary facilities and fire protection. 

3.1.3 Environmental constraints: Describe and list the environmental or land use 
constraints present at your activity which limit or restrict your current scope for each CSF, 
i.e., would not allow increased "volume" or "spectrum" for the CSF. Example -- Volume: 
frequency of a type of experiment. Example -- Spectrum: Current permit to detonate 
high explosives will not allow detonation or storage of increased quantit,y of explosives 
without legal waiver (state law) or relocation of surrounding (non-govt) buildings. 
(BRAC Criteria 11) 

Controlled Hazardous Substances Facility Permit for IHDIVNAVSUIWWARCEN - 
Permit Number A-223. This permit describes the waste types and maximum volumes 
that can be stored. In addition, the specific hazardous waste treatments are listed. 
However, changes can be made through permit modifications to include additional 
waste types, volumes, and treatments. 
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Oil Operations Permit - Permit Number 94-OP-0666. This permit lists the above- 
ground oil storage systems. Additional storage systems can be included with a permit 
modification. 

Subpart X Permit Application for IHDIVNAVSURFWARCEN (under interim status) - 
Permit Number MD4170024109. This permit includes the maximu~m amount of waste 
that can be treated per event. In addition, operations are restricted during adverse 
weather conditions such as thunder, lightning, high wind, heavy rain, and fog. 

National Pollution Discharge Elimination Systems (NPDES) - Permit Number 88-DP- 
2515A. A routine permit modification would be required to add or relocate any 
operations that discharge industrial wastewater. 

National Pollution Discharge Elimination Systems (NPDES) - Permit Number 93-DP- 
2528. Our current sewage treatment plant is designed to treat 500,000 gallons per day. 
We currently treat 300,000 gallons per day. We could easily expand our population 
by 60%, without permit modification. We would only need written notification 180 
days before the planned expansion. 

State Water Appropriation Permits CH7 1 G005, CH7 1 G205, CH7 1 GI 05, CH92G007, 
CH92G013, CH71 S005, CH91G044. Volume of water which can be withdrawn is 
limited, however Potable water at both Indian Head and Stump Neck: show room for 
expansion in population and facilities. 

3.1.4 Special Support Infrastructure: List and describe the importance of any mission 
related special support infrastructure (e.g. utilities) present at your location for your 
activity. (BRAC Criteria I) 

With the exception of electricity, IHDIV produces or provides all the Activity's utility 
needs. Approximately 70% of the Activity's electrical power is generated as a by-product 
to steam production. The remaining is purchased from a local utility provider. 

Steam is produced at the Goddard Power Plant (GPP) and the Steam B Booster Plant. 
Though steam is used for heating, ventilation and air conditioning throughout the Activity, 
its principle purpose is to support the development, manufacturing, and testing of energetic 
materials and components. 

IHDIV treats all of its domestic waste water. Naval Surface Warfare Center, Indian Head 
Division does not have to rely on neighboring municipalities to treat its waste water. 
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Currently IHDIV treats small quantities of industrial waste water generated by several 
energetics processing and testing processes. In the First Quarter of Fiscal Year 1995, 
MILCON P-106 will be brought on-line. This MILCON will connect approximately 50 
industrial waste streams to the Waste Water Treatment Plant. 

Because of the sensitive nature of the energetic manufacturing processt:s at the Naval 
Surface Warfare Center, Indian Head Division, we provide high pressure and a large 
volume of river water to serve sprinkler and deluge systems throughout the energetics 
processing areas. River water is also used for contact and non-contact cooling. This high 
pressure and large volume of river water assures the continued safety of the energetic 
manufacturing process. 

3.1.5. Proximity to Mission-Related organizations: List and describe the importance 
and impact of not having nearby organizations which facilitate accomplishing or 
performing your mission -- e.g. operational units, FFRDCs, universities~colleges, other 
government organizations, and commercial activities. Restrict your response to the top 
five. Complete the following: (BRAC Criteria I) 

Our location, within 30 miles of Washington DC, makes us readily accessible to 
our Navy, Army, Marine Corp and non-DoD customers. 

Additionally, we fall within the clustering of universities, and private industry 
which allows close cooperation and creates a synergism of proximity, promoting 
teamwork, efficiency and transfer of knowledge. Recent examples inc1ud.e a CRADA 
signed between IHDIV and Talon Manufacturing Company, Inc., Paw Paw, West Virginia, 
and IHDIV and the University of Maryland, which provide for sharing scientific and 
technical knowledge, expertise and advice, physical facilities and special instnunentation. 

We are co-located with the Naval Ordnance Center (NAVORDCEN) and the Tri- 
service Explosive Ordnance Disposal (EOD) School and EOD Technology Division. The 
NAVORDCEN depends on IHDIV, Safety Technical Center for ordnance safety expertise 
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and IHDIV, Ordnance Environmental Support Office for ordnance environmental 
expertise. Through our development and processing of ordnance and energetics, we have 
developed a sizable pool of experts in ordnance and energetics safety zmd environmental 
matters. We draw upon this expertise to share knowledge within the ordnance community. 
With co-location, we have gained efficiencies in exchanging information and developing a 
shared knowledge base. We support the EOD community via design, development, 
manufacture, and testing of equipment for low-intensity conflict applic ii t' ions. 

Our proximity to the concentration of Navy home ports on the East and Gulf 
Coasts positions us within easy access to our fleet customers. 
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The ability to test ordnance items in support of development, production, quality 
evaluation, malfunction, and fleet support programs is a critical part of the complete 
technical capability provided by Indian Head. 

Technical Center Site 

FacilityfEquipment 
Nomenclature or Title 

The ordnance test and evaluation capability at the Indian Head Division is made up of five 
major components: 

Indian Head Division, 
NSWC 

Ordnance Test & 
Evaluation Facility - 

Rocket motor ballistic test 
Environmental test 
Non-destructive test 

The rocket motor ballistic test facility is used to static fire rocket motors in support of 
development, lot acceptance, quality evaluation, and malfunction investigation programs. 
The facility provides the capability to environmentally condition and fire the motors to 
simulate the real conditions which will be experienced in the fleet. Real-time data 
analysis and reduction, video coverage, and high speed photography ensure complete 
characterization of the performance of the rocket motor. These tests are performed for 
those units developed or produced at Indian Head and by private contractors. Typical 
programs supporteti include all aircrew escape propulsion units, all JATO units, Standard 
Missile, HARM, Sidewinder, and AMRAAM. 

All new ordnance iitems must be evaluated at the environmental extremes to which they 
may be exposed in order to ensure reliable and safe performance during service use. The 
environmental test facility is designed to provide this capability for rocket motors, 
warheads, aircrew (escape propulsion units, and CADS. The facilities provide the 
capability to evaluate the response of ordnance items when exposed to mechanical stimuli 
(shock, drop, vibration, lead, hydrostatic pressure, and acceleration) and climatic extremes 
(altitude, temperature, humidity, thermal shock, salt-fog, wind and rain, and sand and 
dust). A special test capability which is included in the environmental is the 300,000 volt 
electrostatic discharge (ESD) facility. One of only four in the country, it is unique in 
the ability to measure voltage and current during testing. Units are tested here as part 
of qualification, su~rveillance, lot acceptance, and malfunction programs. After undergoing 
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a series of envirorlrnental tests, the ordnance items is usually then test fired in one of our 
ballistic test faciliries to determine the effects of the environmental cycling on 
performance. Typical units tested include Standard Missile, Sidewinder, HARM, various 
JATOS, and CADPADs. 

The non-destructive test (NDT) facility is required in order to inspect ordnance items and 
metal parts for flaws, improper assembly, foreign materials, and any other anomalies 
which may have occurred during manufacture, storage, or service use. There are five 
primary techniques which are utilized: radiography, dye penetrant, magnetic particle, eddy 
current, and ultrasonic. Indian Head has two radiographic (x-ray) sites, with a total of 
eight x-ray units. ordnance items up to five feet in diameter, 18 feet long, and 4,000 
pounds of Class 1.1 explosive weight can be x-rayed. A separate building is used for the 
other four techniques. The NDT techniques are used to inspect units after manufacture, 
environmental testing, or a malfunction. 

The combination of these facilities provides Indian Head with the total capability to 
support developme:nt, production, quality evaluation, and malfunction investigation for 
ordnance items. 

Equipment integral to this facility with a replacement value 2 $500,000: 

Tomahawk Functional Ground Test (FGT) System: The primary purpose of this 
equipment is to interface and gather data during Tomahawk Missile FGT. This asset has a 
replacement value of $6-7 million. This is the only government owned Tomahawk 
FGT capability. 

Com~onent Thrust Vector (Ormond Inc.) - Tomahawk: This equipment is a multi 
component test stand used in testing the MK 1061MK 11 1 booster to determine 
serviceability. Thi,s is a one of a kind test stand. This is a fixed asset with a 
replacement value of $750,000 - $1,000,000. This is the only government owned 
multi-component test stand for the Tomahawk Booster (MK 106/MK 111). If this 
capability were lost, the Navy could not perform quality evaluation (service life 
evaluation) on the Tomahawk Booster. 

Large Motor Test Iligital Data Acquisition System (HP-1000): This equipment is used to 
acquire digital data fiom rocket motor static-fire operations. It supports lot acceptance 
testing of production items, quality evaluation for fleet returns and special tests. This 
asset is moveable with a replacement value of $2,000,000. 
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Small Motor Test Digital Data Acauisition System (HP-1000): This equipment is used to 
acquire digital data from rocket motor static-fire operations. It supports lot acceptance 
testing of production items, quality evaluation for fleet returns and special tests. This 
asset has a replacement value of $2,000,000. 

Large Motor Test .Automatic Data Acauisition Eauiument: This equipment is used to 
acquire digital data from rocket motor static-fire operations. It supports lot acceptance 
testing of production items, quality evaluation for fleet returns and special tests. This 
asset has a replacement value of $1,200,000. 

Small Motor Test Automatic Data Recording Eaui~ment: This equipment is used to 
acquire digital data. from rocket motor static-fire operations. It supports lot acceptance 
testing of production items, quality evaluation for fleet returns and special tests. This 
asset has a replacement value of $1,000,000. 

H i ~ h  Energy Real-'Time Radiogra~hic Insuection System: The high energy real-time 
radiographic inspecition system is composed of four different x-ray sources up to 4 
million-electron-volts (4 MeV), including a 200kvp microfocus source, and three 
manipulator systems located in two different buildings. The primary purpose for this 
equipment is to non-destructively inspect energetic and non-energetic materials for flaw 
detection, signs of ;aging, improper assembly, foreign materials in the raw materials or 
manufactured propellants, or any other anomalies that might occur. These energetic 
materials can be up to 5 feet in diameter and up to 18 feet in length with a maximum 
explosive weight of 4,000 pounds of Class 1.1 or 10,000 pounds of Class 1.3. This asset 
has a replacement value of $3,300,000. 

DigitaVAnalog Vibration Control System includes 20,000 Lb-F Electromagnetic Shaker: 
The vibration systein is used to conduct environmental vibration tests on a wide array of 
ordnance and inert items to simulate adverse environmental conditions that the item will 
be exposed to during its normal service life. 

There are 39 main buildings which comprise the ordnance test & evaluation facility. 
Their estimated repllacement values is $ 17,700 K. The equipment used in this facility has 
an estimated replacement value of $ 27,300 K. 
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Radiographic facilities house real time x-ray equipment to determine in-process defects in 
manufactured units. Conventional film radiography is used extensively to non-destructively 

inspect energetic and non-energetic materials for flaw detection, signs of aging, 
improper assembly and foreign materials. 



Environmental vibration test system simulates shock and vibration experience 
duringioperational use. Test items include electronics related 6 0  ordnance, 

igniters, cartridges,. rocket motors, missiles, and warheads. 





The Marx Generator is used to provide 300,000 volt energy source 
for electrostatic discharge (ESD) test. 
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The major function of chemical and physical characterization facilities at Indian Head is 
the performance of the testing and analysis necessary to determine the properties of the 
standard energetic materials (propellants, explosives, pyrotechnics, and chemicals) and the 
raw materials usecl in their manufacture which are processed on a regular basis, whether 
for development or production. When raw materials for use in energetics are delivered by 
a supplier, chemical analyses are performed to determine if the material meets 
specification requirements. After propellants or explosives are made, the materials are 
characterized for their chemical and physical properties (i.e., chemical composition, 
stability, density, mechanical properties, burning rate). These tests are typically performed 
on each mix of propellant or explosive which is loaded into a motor or warhead to ensure 
quality and perfonnance. 

Technical Center Site 

Facility/Equipment 
Nomenclature or Title 

The facility suppovrts all in-house research and development and production programs with 
characterization of' energetic materials. Where standard propellants or explosives are being 
used in a development program, this facility characterizes the energetic material. This 
facility also performs all of the chemical analyses on samples taken as part of our 
monitoring program to ensure compliance with environmental regulations; as such, it must 
be certified as an analytical laboratory. 

Indian Head Division, 
NSWC 

ChemicaVPhysical 
Characterization 

The performance of chemical and physical analysis on the energetic materials processed at 
Indian Head is integral to the performance of the production, engineering, and fleet 
support missions of Indian Head. Without an on-site capability to perform this function, it 
would be impossible to perform the other work in a safe and reliable manner; nor would it 
be possible to ensuue the safety of the ordnance loaded for delivery to the fleet. This 
capability is an inherent part of operating a facility where energetic materials are 
processed. 

PAGE 60 
3 1 March 1994 

FOR OFFICIAL USE ONLY 

















FOR OFFICIAL USE ONLY 

This facility is the only government-owned, government-operated extrusion plant in 
the country for the manufacture of propellant grains for solid rocket motors. The 
primary purpose of this facility is to manufacture, load, assemble, disassemble, and 
rework: 

Technical Center Site 

FacilityEquipment 
Nomenclature or Title 

extruded composite and double base solid propellant grains 

Indian Head Division, 
NSWC 

Extruded Energetics 
Products Facility 

propellant systems, 

ignition devices for rocket igniters, 

safe and arnn devices, 

gun primers, 

rocket motors, and 

Propellant Actuated DevicesIAircrew Escape Propulsion System rocket motors and 
cartridge grains. 

Other capabilities provided include: 

Conduct manufacturing methods and technology studies, 

Prove out production equipment and tooling, 

Develop extrusion processes for new products and identify facility 
requiremen.ts for production, 

Support private industry by transferring new products from preproduction 
and pilot production to quantity manufacturing, 
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Assist in developing final specifications for products, 

Develop safety guidelines and improving operational methods, and 

Provide a back up capability to private industry production (which was 
utilized in 1988-92, when Radford Army Ammunition Plant's MK 90 grainline was 
shutdown due to fatalities) and serving as a mobilization base as seen during Desert 
Storm for the Mk 22 Mod 4 Rocket Motor. 

The facility's production activities include: MK 117 Jet-Assisted Take-Off (JATO) 
motors; MK 22 solid rocket motors for the Mine Clearing Line Charge (MICLIC) system; 
MK 90 motors for the Hydra 70 weapons system (2.75" rocket), MK 1 RAPEC, M9 
Rocket Catapult, and M37 Rocket Catapult motors for aircraft ejection systems; and 
production activities for the ASROC and Zuni systems. These facilities are flexible and 
can be adapted for many other uses to do specialty production or to quickly react to a 
need. 

Equipment integral to this facility with a replacement value 2 $500,000: 

a. Seven 15" Horizontal Extrusion Presses: The primary purpose of the horizontal 
presses is to process double-base and composite propellants. These presses have supported 
the 2.75" rocket (u.sed by all services), ASROC, and ZUNI programs, MICLIC's MK 22 
line throwing rocket system, and various AEPS (Aircrew Escape Propulsion System) 
programs. 

The replacement v;slue of each press system is estimated at $1,000,000. 

b. Two 3" Sviral Multi-Wrap Machines: The primary purpose of this machine is to apply 
a peripheral inhibitor on double-base propellant grains to inhibit the burn during rocket 
motor firing. Muhiple layers of inhibitor tape are applied simultaneously in a spiral 
pattern on the outs:ide circumference of the propellant. These machines have supported 
the 2.75" rocket prjogram. This machine has replacement value of $500,000. 
The manufacturer of this equipment no longer produces this type of machine. 

c. 5" Spiral Multi-Wrap Machines: The primary purpose of this machine is to apply a 
peripheral inhibitor on double-base propellant grains to inhibit the burn during rocket 
motor firing. Multiple layers of inhibitor tape are applied simultaneously in a spiral 
pattern on the outside circumference of the propellant. This facility has supported the 
ZUNI program, MICLIC's MK 22 line throwing rocket system and DEMNS system. This 
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machine is characterized as a fixed asset. The replacement value of this facility is 
$500,000. The m,anufacturer of this equipment no longer produces this type of machine. 
d. 3" Dowel Rod Machine: The primary purpose of this machine is to machine the 
outside diameter of double-base propellant grains. This machine is used to supported the 
2.75" weapon system. This is a fixed asset with a replacement value of $900,000. 

e. 5" Dowel Rod Machine: The primary purpose of this machine is to machine the 
outside diameter of double-base propellant grains. This machine has supported the ZUNI 
weapon system and MICLIC's MK 22 line throwing rocket system. The equipment would 
have to be removed through the top or side of the building requiring roof or wall removal. 
The replacement value of this machine is $900,000. 

f. Real-Time Raclio~raraohic Machine: The primary purpose of the real-time radiographic 
machine is to inspect the internal characteristics of propellant grains. The machine utilizes 
non-destructive ins'pection techniques and is capable of 3600 inspection along the entire 
length of the grains. This facility has supported the 2.75" weapon system. 

The replacement cost of this equipment is $3,000,000. 

The Extruded Energetics Products Facility at Indian Head operates 90 buildings. 
Replacement cost is estimated at $85M. 

Indian Head and Radford Army Ammunition Plant are the only active facilities which 
have the capability to extrude up to 12 inch diameter propellant grains in the United 
States. Indian He.ad is the sole source to machine 5 inch and larger extruded rocket 
motors. 

With the current warfighting scenario of regional conflicts, it is unlikely that large 
production capabilities will be needed. IHDIV provides the surge capability that will be 
required with this type of conflict for a variety of energetic products. Without Indian 
Head's surge capability, the Navy and DoD will suffer the delay and startup costs of large 
manufacturing facilities. 

Recent history has demonstrated the value of the Navy having an active double-base 
extruded facility - the surge requirement during Desert Storm/Desert Shield and to 
supplement the void created as a result of Radford Army Ammunition Plant being shut 
down for a prolonged period of time because of an explosive incident. 
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The Extrusion plant is the only government 
owned government operated facility for the 
production of solventless propellant grains 

for solid rocket motors. 





3.2 Personnel: 

3.2.1 Total Personnel: What is the total number of government (military and civilian), on-site 
federally fimded research and development center (FFRDC), and on-site system engineering 
technical assistance (SETA) personnel engaged in science and technology (S&T), engineering 
development and in-service engineering activities as of end FY93;' For individuals that 
predominantly work in CSFs, involved in more than one CSF, account for those individuals in 
the CSF that represents the preponderance of their effort. (BRAC Criteria I) 

Cruise Missiles CSF. 
Number of Personnel 

Types of personnel Government On-Site FFRDC On-Site SETA 

Civilian I Military 

anagement 
Other 

TOTAL 0 I 
NOTE: IHDW has 1,244personnel (total - not just CSF's) actively pegforming the Energetics 
S& T, Engineering Development, and In-Service Engineering). 
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3.2 P sonnel: f 
What is the total number of government (military and civilian), 

research and development center (FFRDC), and on-site system 
(SETA) personnel engaged in science and technology 
and in-sewice engineering activities as of end FY93? 

work in CSFs, involved in more than one CSF, account 
represents the preponderance of th~eir effort. (BRAC 

Criteria I) 

Total WEAPONS functions and personnel thread across 
Missiles/Rockets, and Ammunition, ICBM/SLBM, and Bombs 
(ordered by level to identify full complement of people that 
support each product. 

- m i ' \  Number of Personnel 

NOTE: \ 

Types of personnel 

I .  The BRAC 93 transfer of the Explosives Research an Underwater Warheads functions 
porn the Dahlgren Division Detachment White Oak to IH was implenrented on 4/3/94 
ro consolidare full spectrum life cycle management at IHDIV wo Hundred seventy 
civilians were added to our rolls including 202 Technical, 39 nagement and 29 Other. 
These personnel are included above to more accurately show IH V b current capability. 1; 
2. IHDIV has 1,244 personnel (total - not just in CSF's) 
Energetics S& T, Engineering Development, and In-Service 

\ 
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Civilian y\ Military 

461 \ 4 
72 \ 2 

143 

On-Site FFRDC On-Site SETA 

\ 

0 
0 

0 
0 
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What is the number of government personnel active1.y engaged in 
development and in-service engineering activities by highest degree and 
Provide the data in the following table: (BRAC Criteria I) 

Energetics functions and personnel thread across 
Missiles, Guns and Ammunition, ICBWSLBM., and Bombs 

Impractical to identify full complement of people that 
support each product\ 

1 Type of II \ Number of Government Personnel by Type of Position* 

I Degree/ Diploma 

Associates I- 

(include 0 
MeWetIetc.) 

TOTAL 

' 
Other 

105 High School or I 

I \ I 
(*Civilians ONLY. Information unavailable fo 

vechrucal I Management 

NOTE: \ 

\ 6 8 

I .  The BRAC 93 transfer of the Explosives Research functions 
@om the Dahlgren Division Detachment White Oak to 
to consolidate $11 spectrum life cycle management at 
our roles. These personnel are included above to 
capability. 

2. IHDIV has 1,244 personnel (total - not just 
Energetics S& T, Engineering Development, 
33 Doctorates, 95 Masters, and 95 Associates degrees. 

(SUPV) 
4 
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3.2.3 Experience: What is the experience level of government personnel? Fill in the 
number of government personnel in the appropriate boxes of the following table. (BRAC 
Criteria I) 

Cruise Missiles CSF. 
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- 

Type of 
Position 

Technical 
Management 

(SUPV) 
Other 
Total 

Years of Government and/or Military Sewice 1 

Less than 
3 years 

1 
0 

0 
1 

3-10 years 
10 
0 

3 
13 

11-15 
years 

4 
0 

2 
6 

16--20 
years 

More than 
20 years y 

3 1 9 1 
- 
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What is the experience level of government personnel? Fill in the 
personnel in the appropriate boxes of the following table. (BRAC 

Criteria I) 

rt). Impractical to identify full complement of' people that 

NOTE: The BRAC 93 transfer of the ives Research and Under~~ater Warheads 
functions @om the Dahlgren Division nt White Oak to IHDIV was implemented 
on 4/3/94 to consolidate full spectrum life management at IHDII? 270 civilians 

IHDIV's current capability. 
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3.2.4 Accomplishments During FY91-93: For government personnel answer the 
following questions. 

3.2.4.1 How many patents were awarded and patent disclosures (only count disclosures 
with issued disclosure numbers) were made? (BRAC Criteria I) 

I CSF I Disclosures I Awarded I Patent Titles 1 

I Missiles 1 1 1 I 
Cruise 

- Total I 0 I 0 I I 

NOTE: The BRAC 93 transfer of the Explosives Research and Underwater Warheads 
functions3om the Dahlgren Division Detachment White Oak to IHDIV was implemented 
on 4/3/94 to consolidateJirl1 spectrum life cycle management at IHDIV, 270 civilians 
were added to our roles. The table above includes patent disclosures and patent awards 
@om these personnel. This information may appear in the Dahlgren Division, NSWC 
input for this datacall, but is included here to more accurately describe the current 
capabilities of IHDIV. 

0 
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0 

(List) 
None 
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3.2.4.2 How many papers were published in peer reviewed journals? (BRAC Criteria I) 

Total 16 1 

CSF 

Cruise 
Missiles 

1. "Nitro- and Fluoropolyformals, I1 Novel Polyformals from a.w-Fluoro-and Nitrodiols," 
H. Adolph, L. Nock, J. Goldwasser, and R. Farncomb, Journal of Polvrner Science, Vol. 
29, 719-727, 1991. 

2. "Defect Density Measurements in Shocked Single Crystal Ammonium Perchlorate by 
X-Ray Photoelectron Spectroscopy," B. C. Beard, H. W. Sandusky, B. C. Glancy, and W. 
L. Elban, Journal of Materials Research 7, 3266 (1992). 

Number 
Published 

16 

3. "Quantitative Correlation of XPS Linewidth with Dislocation Density in Shock Loaded 
Ammonium Perchlorate," B. C. Beard, H. W. Sandusky, B. C. Glancy, and W. L. Elban, 
Surface and Interface Analysis 20, 140 (1993). 

- - - -- -- - - -- 

Paper Titles 
(List) 

See list below 

4. "Polynitroalkyl Derivatives of SF,N=CCl,, Nitrations of SF, Imines," M. E. Sitzrnann 
and R. D. Gilardi, J. Fluorine Chem. 63, 203 (1993). 

5. "Polynitroaliphatic Explosives Containing the Pentafluorosulfanyl (S175) Group: The 
Selection and Study of a Model Compound.", M. E. Sitzmann, W. H. Gilligan, D. L. 
Ornellas, and J. S. Thrasher, Energetic Mat., w, 352 (1990). 

6. "N-Pentafluorosulfanyl-N-Nitro Carbarnates", M. E. Sitzrnann, J. Fluorine Chem., 
52(2), 195 (1991). 

7. "The Isolation of a Bi(2,4,6,8-tetraazabicyclo[3.3.O]octane) fiom the Reaction of 
Flyoxal with Benzylarnine," M. Chaykovsky, W. M. Koppes, T. P. Russell, R. Gilardi, C. 
George, and J. L. Flippen-Anderson, J. Org. Chem., 1992, 57, 4295-4297 
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8. "Structure-Reactivity Aspects of Nitroalkyl Acetate Hydroysis," D. E. Gallis, B. J. 
Acken, J. A. Warchaw, A. L. Richardson, DeL R. Crist, D. Cichra, J,Org. Chem., 55, 
1990. 

9. "Nitro- and Fluoropolyformal. 111. copolyformals from Mixtures of Fluoro- and Nitro 
a.w.-diols." L. A. Nock, J. M. Goldwasser, and H. G. Adolph, Journal of Polvmer 
Science, Vol. 29, 1 133- 1 149, 199 1. 

10. "Polynitroaliphatic Explosives Containing the Pentafluorosulfanyl (SF 5) Group: The 
Selection and Study of a Model Compound," M. E. Sitzmann, W. H. Gilligan, D. L. 
Ornellas and J. S. Thrasher, J. Energetic Mat., 8 (4), 352, 1990. 

11. "Improved Synthesis of 2,2,2-Trinitroethyl Ethers," M. E. Sitzmaml and H. G. 
Adolph, Synth. Cornm., 20 (21), 3303, 1990. 

12. "N-Pentafluorosulfanyl-N-Nitro Carbarnates," M. E. Sitnann, J. Fluorine Chem., 52 
(2), 195, 1991. 

13. "Synthesis and Stability of 2,4,6-Trinitrobenzylamine," M. E. Sitzm.ann and H. G. 
Adolph, Heteroatom Chem., 4 (I), 5 1, 1993. 

14. "Polynitroalkyl Derivatives of SFSN=CC12: Nitrations of SF5 Imines," M. E. 
Si tnann and R. D. Gilardi, J. Fluorine Chem., 63, 203, 1993. 

15. "Concurrent Engineering: The Cost Effective Solution for the Development and 
Support of Military System and Equipment," K. Grote, Journal of American Societv of 
Naval Engineers (ASNE), July 1993. 

16. "Nitro- and Fluoropolyformals, I1 Novel Polvformals fiom a.w-Fluoro-and 
Nitrodiols," H. ~ d o l ~ h , - ~ . - ~ o c k ,  J.. Goldwasser, &d R Farncomb, Journal of Polymer 
Science, Vol. 29, 719-727, 1991. 

NOTE: The BRAC 93 transfer of the Explosives Research and Underwatter Warheads 
functions fiom the Dahlgren Division Detachment White Oak to IHDIV was implemented 
on 4/3/94 to consolidate fill spectrum life cycle management at IHDIK .?70 civilians 
were added to our roles. The list of papers above includes 20 papers published by these 
personnel in peer reviewed journals. This information will appear in the Dahlgren 
Division, NSWC input for this datacall, but is included here to more accurateIy describe 
the current capabilities of IHDIV. 

PAGE 79 
3 1 March 1994 

FOR OFFICIAL USE ONLY 



FOR OFFICIAL USE ONLY 

3.3 Workload 

CRUISE MISSILES CSF 

3.3.1 FY93 Workload 

3.3.1.1 Work Year and Lifecycle: Identify the number of actual workyears executed for 
each applicable CSF in FY93 for each of the following: government c:ivilian; military; 
on-site FFRDCs; and on-site SETAs. (BRAC Criteria I) 

r - l I  Fiscal Year 1993 Actual 7 

NOTE: 

I Science & 
Technology 

1. IHDIV's FY 93 Energetics S&T, Engineering Development, and In-Sewice Engineering 
work at the component and sub-component level extends beyond the scope of CSF 
defritions. The following (direcr) Energetics wor@ears are NOT included in any of the 
CSF tables: 1 I S&T, 53 Engineering Development, and 424 In-Service Engineering. 

2. The BRAC 93 transfer of the Explosives Research and Underwater Wwheads$nctions 
>om the Dahlgren Division Detachment White Oak to IHDIV was implemented on 4/3/94 
to consolidate fill spectrum life cycle management at IHDIV. 270 civilians were added to 
our roles. In FY95 these versonnel will perform another 21 1 direct workyears in 
Energetics that are not included above. 

1 
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Development 
In-Service 

Engineering 

Civilian 
0 

0 

35.6 

Military 
0 

FFRDC I SETA 
0 

0 

OO 

0 
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3.3.1.2 Engineering Development By ACAT: For each Common Support Function (e.g. 
airborne C4I) at each activity engaged in engineering development, provide: 
- For each ACAT IC, ID, and I1 program (as defined in DODI 5000.2): 

- The name of the program 
- A brief program description 

- For each ACAT I11 and IV programs: 
- The number of such programs 
- A list of program names 

- For each program not an ACAT I, 11, 111, IV: 
- The number of such programs 
- A list of program names 

- For the purpose of this question, any program between Milestone I and IV and 
containing demonstration and validation (DemNal 6.4)lEngineering andl Manufacturing 
Development (EMD 6.5) funds in the FY95 PBS is considered to be engaged in 
engineering development (BRAC Criteria I). 
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Engineering 
Development 

ACAT IC 

ACAT ID 
ACAT I1 

ACAT III/IV 

Other 

Name or 
Number 

NONE 
NONE 
NONE 

0 

0 

Work- 
years 
(FY93 

Actual) 
0 

0 
0 

0 

0 

FY93 Funds 
Received 
( 0  blig. 

Author.) 
0 

0 
0 

0 

0 

Narrative 7 

I 
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3.3.1.3 In-Service Engineering: For each Common Support Function at each activity 
engaged in in-service engineering, list the in-service engineering efforts, the FY93 h d s  
(from all sources) obligated for these efforts, the FY93 workyears for these efforts, and 
the weapon system(s) supported by these efforts. In-service engineering consists of all 
engineering support of fielded andlor out of production systems and includes efforts to 
improve cost, throughput, and schedule to support customer requirements as well as mods 
and upgrades for reliability, maintainability, and performance enhancements. (BRAC 
Criteria I) 
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Cruise Missiles 

Cruise Missiles 

Cruise Missiles 

TOTAL 

Explosive/Warhead 
Process Development, 

Fleet Support, and 
Technical Support for 

Production 
Engineering, Design, 

Configuration 
Management, 

Technical 
Documentation, 

Engineering 
Investigations, and 

Testing 
Tactical Nuclear 
Weapons Support 

Logistics and Other 
Support 

I I 

1,307K I 6.2 1 Tomahawk 

NOTE: IHDIV has 424 workyears of Energetics In-Service Engineering Work outside 
the scope of CSF definitions. 
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3.3.2 Projected Funding 

3.3.2.2 Other Obligation Authority: For each applicable CSF, identify reimbursable 
and direct-cite funding (other obligation authority expected) from FY94 to FY97. Funding 
allocation must be traceable to FY95 PBS. (BRAC Criteria I) 

3.3.2.1 Direct Funding: For each applicable CSF, identify direct mission funding by 
appropriation from FY94 to FY97. Use FY95 PBS for FY95-FY97. (BRAC Criteria I) 

I 
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FUNDING ($K) 

FUNDING ($K) 

CSF 
Cruise Missiles 

1 

FY94 
0 

CSF 
Cruise Missiles 

RDT 
WPN 

O&MN 
OPN 
SCN 

DBOF 
Other Navy 
Other Army 

Other AF 
Private Parties 

Other Govt. 
FMS 

TOTAL 

FY95 
0 

FY94 

0 

2,055 
390 

0 
0 
0 
0 
0 
0 

60 
0 

300 

2,805 

FY96 
0 

FY95 

0 
2,123 

480 
0 

0 
0 
0 

0 

FY97 

0 

FY96 I ~ ~ 9 7  I 

IIl 0 0 
2,0139 

480 
0 

0 

0 
0 

0 

1,899 
498 

0 
0 
0 
0 
0 

0 
60 

0 

0 

0 
60 

0 

0 

0 

ti0 
0 

0 

2,663 2,579 1 2,457 1 I 
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3.4 Facilities and Equipment 

3.4.1 Major Equipment and Facilities: Describe major facilities ancl equipment 
necessary to support each Common Support Function (include SCIFs). If the facilities and 
equipment are shared with other functions, identify those functions and the percentage of 
total time used by each of the functions. Provide labeled photographs that picture the 
breadth and scope of the equipment and facilities described. If it is unique to DOD, to the 
Federal Government, or to the US, describe why it is unique. Insert thle replacement cost. 
For this exercise, Replacement cost = (Initial cost + capital investment) multiplied by the 
inflation factor for the original year of construction. (BRAC Criteria 11) 

Major Facility or 

* Replacement cost has been computed to be consistent with the BRAC 95 Military Value 
Data Call #5. 
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FACILITIES UTILIZATION (%) BY CSF 

+I 5 
H4C1 
n c  m 
!-I w 
P Y  03 
I? VI 
r PI 

C W P  
01w 
m P 

Examples of non-CSF S&T, Engineering Development, In-Sewice Engineering work: Work associated with torpedo warheads, torpedo fuels, 
explosives research, undersea mine neutralization devices, insensitive munitions advanced development, ordnance environmental research, 
explosives safety, energetics manufacturing technology. 

r 

Examples of items manufactured: Missile warheads, rocket motors (2.75", 5", Mk 22 for MICLIC, ASROC), propulsion systems for targets and 
test sleds, rocket catapults, igniters for rockets/missiles, arming and firing devices, torpedo warheads, mine clearance system components, 
explosive shock test charges, M43 and XM39 nitramine gun propellant, torpedo fuel (Otto Fuel), Nitroglycerine (NG) Casting Solvents, NG 
Lacquer, Nitranol, various nitrate esters, pelletized nitrocellulose, High Bulk Nitroguanidine, and High Energy Casting Powder. 

Energetics Material 
Research Laboratory 

Weapons Product 
Development 

Nitramine Gun and 
High Energy Propellant 
Facility 

Chemicals Processing 

Composite 
Propellant/PBX 
Processing 

Extruded Energetics 
Products Facility 

Ordnance Test and 
Evaluation Facility 

ChemicaVPhysical 
Characterization 

Missiles1 
Rkts 

9% 

47% 

2% 

2% 

5% 

5% 

60% 

35% 

Cruise 
Missile 

1% 

2% 

-- 

1% 

-- 

-- 

15% 

5% 

Guns & 
Ammo 

2% 

5% 

6% 

2% 

-- 

-- 

5% 

20% 

ICBM/ 
SLBM 

6% 

-- 

2% 

2% 

-- 

-- 

-- 

15% 

Bombs 

1% 

1% 

-- 

-- 

1% 

-- 

-- 

-- 

Non-CSF 
S&T, Engr. 

Dev., 
In-Service 

81% 

41% 

-- 

-- 

1% 

10% 

-- 

-- 

Manuf. 
Items 

-- 

4% 

90% 

93% 

93% 

85% 

20% 

25% 
- 

TOTAL 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 
- 
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MAJOR FACILITY DESCRIPTIONS: 

Technical Center Site Indian Head Division, I NSWC 

The energetic material research laboratory consists of the following facilities: 

Facility~Equipment 
Nomenclature or Title 

Energetic materials formulation and characterization laboratories 
Energetic chemicals synthesis laboratory 
Energetic chemicals pilot plant 
Explosive/propellant aging facilities 
Explosive storage magazines 

Energetic Materials 
Research Laboratory 

The Energetic Materials Research Laboratory at Indian Head is unique within DOD 
because of the breadth of capability which it provides. This one facility supports not only 
laboratory scale functions (synthesis of new materials, formulation of new explosives or 
propellants, and characterization of these materials) but also provides the ability to develop 
the scale up these new materials so that they can be evaluated for weapon system 
application. 

The Indian Head Division provides for the Navy (and DOD) the only capability, at one 
location, to synthesize, formulate, and scale up for development any type of chemical, 
propellant, explosive, or pyrotechnic which may be required for weapons 
applications. The complex of facilities and equipment provided by the Energetic 
Materials Research Laboratory is utilized today for R&D projects for new chemicals and 
formulations, environmental processes, and characterization studies. 

Development of new formulations, improvements in the synthesis techniques for new 
chemical ingredients, and the characterization of the products are conducted in the 
laboratory facilities at the milligram to the gram scale using state-of-the-art 
instrumentation. Several laboratory buildings are used for this purpose, with each building 
being further divided into numerous individual laboratories. These facilities are also 
heavily used for programs to determine the aging characteristics of prope:llants and 
explosives in order to predict the safe life of units loaded with the materlials and any 
changes in performance as a function of age. Typical programs which are supported here 
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include formulation of new insensitive, minimum smoke propellants for missile application 
(Navy 6.2), the Navy's Insensitive Munitions Advanced Development program, and 
characterization studies for weapon systems such as Trident, Harpoon, Standard Missile, 
Penguin, and a variety of aircrew escape propulsion units. A new effort now beginning is 
to develop a replacement propellant for torpedo application which will be cleaner burning. 
The characterization capability provided by this facility is also extensively used to resolve 
problems which arise during the production of propellants and explosives, both at Indian 
Head and at other facilities. Modern composite propellants and explosives are very 
sensitive to minor changes in the properties of the raw materials, and a sophisticated 
capability to evaluate the chemical and physical properties of the raw anaterials as well as 
their interaction in the final product is essential to maintaining a quality product. 

The chemicals pilot plant facility is used to provide increased quantities of new energetic 
chemicals and to prove out the synthesis methods developed in the laboratory. This work 
may begin with the synthesis of a few grams using glassware and can be scaled up 
through a variety of equipment as large as 1000 gallon glass lined reactors. Programs 
supported by this capability include the Navy's 6.1 materials and 6.2 explosive and 
propulsion efforts as well as sponsors in the other services. Materials such as ADN, CDN, 
and TNAZ are being synthesized here. 

The combined cost to replace the facilities and equipment is $24M. 

Some portions of the energetic materials research capability provided by the facility and 
people at Indian Head are available from other DOD or private sector sources. Facilities 
such as the U. S. Army Armaments Research Development and Engineering Center at 
Picatinny Arsenal, NJ, the NAWC Weapons Division, China Lake, CA, and two of the 
DOE facilities have laboratory capabilities for the synthesis of new matterials, formulation 
of propellants and explosives, and characterization of these materials. However, we 
believe only IHDIV has the capability to continue the synthesis beyond the laboratory 
scale. Several private sector firms also have laboratory capabilities similar to the 
government laboratories discussed above. As with the government labs., the capability for 
scaling up the new materials is very limited. Only Indian Head, by providing the ability 
to begin with the synthesis and characterization of a new energetic molecule and continue 
its development through pilot scale manufacture, ensures that the Navy and DOD will 
have the capability to provide itself with any needed energetic material in the future. 

Separation of the energetic materials R&D capability from an active production facility 
and from the design agentlin-service engineering functions for these materials would result 
in a loss for all three functions. The R&D group would lose the experience gained from 
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being involved in the transition of new materials developed in the laboratory as they are 
scaled up for processing in a production type facility. This interaction helps to ensure a 
smoother transition. The scale up of materials developed in an isolated laboratory 
environment frequently suffers because techniques which are feasible on a small scale can 
have serious problems on a larger scale. The production and engineering functions would 
suffer because the basic knowledge of the R&D group would not be available to help 
solve problems which occur in the production of the very complex propellants and 
explosives now required for modern weapon systems or in determining the causes of 
failures which may occur during fleet use. The impact of this loss would be felt in 
virtually all weapon systems in use by the fleet, including surface and slir launched 
missiles (both warheads and propulsion), gun ammunition (projectiles and propelling 
charges), bombs, torpedos (warheads and propulsion), mines, mine courltermeasures 
(deployment systems and explosive charges), aircrew escape systems, stores separation 
charges, and transfer systems. 

One of the BRAC 93 decisions was to transfer the Navy's principal RDT&E capability for 
explosives, explosive components, and warheads technology from the White Oak site of 
the Dahlgen Division of NSWC to the Indian Head Division. Effective 3 April 1994, this 
transfer was completed organizationally, and over the next 2-3 years the physical move 
will be completed; the initial movement of people is in fact beginning this year. In order 
to make maximum use of existing facilities, minimize the costs of the move, and to 
achieve maximum benefit from the merger of the two groups, Indian Helad's existing R&D 
facilities and people discussed in this section have been organizationally combined with 
the energetics group transferred from White Oak. These same Indian Head facilities will 
form the base for all of the RDT&E work to be done by the combined group. As the 
people, with their equipment move from White Oak to Indian Head, the types of work 
supported by this facility will expand considerably. The effort on synthe:sis of new 
energetic materials and the formulation and testing of new explosive fonnulations will be 
considerably larger than today. Work which will represent an expansion of capability will 
include concept and proof-of-principle studies of new warhead designs, development of 
detonators and initiation trains, and the modeling and simulation of explosives and 
warheads using advanced mathematical techniques. The detonation physics studies will 
require the construction of an experimental facility with a series of bombproof chambers 
for the conduct of highly instrumented, controlled detonation experiments on new 
explosives and warhead concepts. The work done by this group is primarily for Navy 
R&D programs, such as the 6.2 Explosives and Underwater Warheads, 6.2 Mine 
Countermeasures, and 6.3B Insensitive Munitions Advanced Development projects. 
Considerable work is also done for other Navy development programs an~d for the other 
services. 
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Major Equipment over $500K: 

2-Stage Gas Gun: This gun assembly is used to determine the susceptibility of ordnance 
items to fragment imoact. Replacement cost for this equipment is $750K. This 
equipment is currently located at the Indian Head Division On-Site Office White Oak, 
MD. 

2.3 MeV X-Ray System: This portable system is used for Flash Radiography of objects 
through thin metal and water. Replacement cost is $500K. This equipment is currently 
located at the Indian Head Division On-Site Office White Oak, MD. 
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the evaluation and coordination of environmental technolo& proposals, 
determination of critical technology, maintenance of ordnance 

environmental database, and recommendations for Navy policies and 
procedures for environmental compliance. 



















Accelerating Rate Calorimeter - 
measures thermal characterization 
of explosives (e.g) maximum 
adiabatic heating rate, reaction 
kinetics and rates, thermal stability, 
and material compatability 
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The weapons product development capability at Indian Head is devoted to the 
development of energetic materials (propellants, explosives, and pyrotec:hnics) and the 
units into which they are loaded (rocket motors, JATOS, gun propelling charges, igniters, 
and warheads). The functions performed in these areas include development, design 
engineering, modeling and analysis, fleet support engineering, and production support. 
The facilities which support this capability consist of the following major areas: 

Technical Center Site 

Facility/Equipment 
Nomenclature or Title 

Composite propellant and explosives facility 
Gdsolvent propellant facility 
Solventless double base facility 
Melt Cast Explosive MixingICasting Facility 
Explosives Press Loading Facility 
Pyrotechnic materials facility 
Continuous processing facility 
Rocket motor case braiding facility 
Rocket motortwarhead process development facility 
Explosive/propellant curing facilities 
Explosive storage magazines 
Engineering analysis and design facility 

Indian Head Division, 
NSWC 

Weapons Product 
Development 

The facilities include substantial office space to house the engineers and technicians 
involved in the design and engineering work on the weapons products themselves. 

This complex of facilities and equipment provides the Navy's (and DOD's) only 
capability, at one location, for: 

* the development and scale-up of any type of propellant, explosive, or pyrotechnic 
which may be required for weapons applications; 

* the development of new processes and techniques for the manufac:ture of any type 
of propellants, explosives, and pyrotechnics; 
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* the development of processes for the loading of new rocket motors, warheads, and 
igniters. 

Composite Propellant and Explosives Facility 

Development of new composite explosives and propellants is conductetl using a series of 
vertical mixers which range in size from one pint to 150 gallons. Once the basic 
sensitivity and stability characteristics of new formulations have been established in the 
laboratory, they are transitioned into this series of mixers for scale up and process 
development. It is here that the formulation is optimized, the process is modified as 
necessary to achieve desired properties, and the samples prepared for p~erformance and 
survivability testing. A variety of support equipment necessary to provide any required 
particle size of oxidizer or fuel, to cast samples, and to prepare them for test are also 
available. Several multi-purpose, multi-cell buildings are necessary to  uppor port all these 
functions. This facility is used in the development of propellants and explosives for use in 
aircrew escape propulsion (AEPS) units, Jet Assisted Takeoff (JATO) propulsion units 
(MK 128), unguided rockets (2.75"), torpedo warheads (MK 122), missile warheads (MK 
125), mine counter-measure explosive devices and propulsion units (DEMNS). 

The facility also includes a PBX continuous mixer and PBX injection loader developed 
under the IMAD program. The former uses a Programmable Logic Co~ltrolled (PLC) twin 
screw extruder and loss-in-weight feeders to mix and load the PBX. This process yields 
less waste than does conventional batch mixing, and is inherently safer because less 
material is processed at any one time. It can also achieve much higher production rates at 
a lower capital investment than with batch processing. The injection loader is used to 
load highly viscous PBX explosives into submunitions such as JSOW arid Tomahawk, and 
detonation cords for Surf Zone. Currently submunitions are primarily loaded with melt 
cast explosives which do not meet vulnerability requirements. The injection loading 
process allows us to load the less vulnerable PBX explosives into these submunitions. In 
addition to these safety improvements, it can greatly improve the explosive load quality 
and production rate versus conventional casting methods. 

The larger mixers are primarily used to develop explosive loading processes for new 
munitions loaded with PBX explosives. A list of munitions recently, currently, or soon to 
be developed or improved by the Yorktown Detachment are: Standard Missile, Penguin, 
Surf Zone, Tomahawk, SLAM, 5"/54 gun ammunition, 76 mm gun ammunition, 
Penetrator Bomb, HARM, Deformable Warhead, ESSM and JSOW. WE: use data 
collected from these explosive loadings to prepare the Navy Munitions C)ata (NMD) 
specification that provides the requirements for production explosive loatling of ordnance. 
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The NMD governs in-house and contractor production. During production, this facility is 
used to conduct studies to help resolve production problems for munitions such as 
AMRAAM, HARM, Tomahawk, G.P. Bombs, Penetrator Bomb, Standard Missile, 
Penguin, gun ammunition, MK 50 Torpedo, and other programs. 

Mixer, 150 Gallon APV Advanced Vertical Planetaw (AVM): This mixer is now being 
installed in Bldg 1122 to replace the 150 Gallon Baker Perkins Planetary Mixer located at 
Building 854 which is nearing the end of its useful service life. This mixer, the only one 
of its kind in the country, has a great range of operating parameters available to the 
operators and engineers. The mixing time will be one-quarter of the present time in 
current vertical mixers, and the products made will be the most accurately formulated 
in the ordnance industry. It will be used to mix plastic bonded exp1o:sives and 
composite propellants for programs such as the aircrew escape propulsion units, the Navy 
Insensitive Munitions Advanced Development Program, and other developmental 
programs. The explosives and propellants can only be made in this type of equipment due 
to the high viscosity of the materials being mixed. The mixer cost $1,100,000. 

The facility also contains a high pressure water washout system that is operated from two 
remote control sites, one (building 459) close by for smaller items and another (building 
1782) for larger items. The washout system uses pressurized water and specially designed 
nozzles to cut the explosive from the munition. The facility is used to develop explosive 
downloading procedures for new munitions, particularly those loaded with PBX 
explosives. Downloading procedures are required for all new munitions for life cycle 
management. These procedures are documented in the Navy Munitions Data 
specifications as an appendix. This facility is also used for downloading rejected 
explosive loaded production hardware so that the hardware may be reused. The facility is 
essential for life cycle management of new munitions and has been used to develop demil 
procedures for AMRAAM, Maverick, Bombs, Tomahawk, gun ammunition, HARM, 
Standard Missile, MK 50 Torpedo, Penguin, and other programs. 

Process development and scale up of most of the explosive formulations developed in the 
Navy's 6.2 Explosives and Underwater Warheads , and Insensitive Munitions Advanced 
Development (IMAD) programs are conducted in this facility. It is also used to resolve 
processing problems which occur both at Indian Head and at private contractors in the 
production of warheads and rocket motors. With the variety of equipment available and 
the technical expertise in the properties of composite propellants and explosives, quick 
process variables studies are completed to provide solutions to processing or materials 
variables related problems. 
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Melt Cast Explosive MixingICasting Facility 

The main purposes of this facility are to develop mixing and loading processes for new 
melt cast explosives and to explosive load special test charges with melt cast explosives. 
It houses several melt kettles from lab size to a 3,000 lb. kettle which are used to scale-up 
new explosive formulations to ensure that they can be produced safely and efficiently. 
For example, this facility will be used to scale-up a new melt cast thermoplastic explosive 
(TPX) for the IMAD program that is a candidate explosive for the Joint Direct Attack 
Munition (JDAM) program. The larger mixers are used to develop explosive loading 
processes for new munitions loaded with melt cast explosives. Two of' these mixers are 
connected to vacuum chambers required for high quality loading munitions such as 
penetrating warheads. We use data collected from such explosive loadings to prepare the 
Navy Munitions Data (NMD) specification that provides the requirements for production 
explosive loading of ordnance. The NMD governs in-house and contractor production. 
During production, this facility is used to conduct studies to help resolve production 
problems for munitions such as Harpoon, SUS and G.  P. Bombs. 

The facility is also used to produce special test charges such as special Shock Test 
Charges and fragmentation block charges. The former are used for testing ship hull 
designs and the latter for evaluating and qualifying new munitions. These are special 
charges required in such limited quantities that private industry has not been interested in 
producing them. Our facility provides the Navy a source for such itemis where 
responsiveness, quantity or uniqueness make industry production impractical. Finally, this 
facility is used to dry coated explosive materials used to make PBX explosives. 

The current replacement cost of the facility is approximately $5,035K. This is the 
replacement cost of the building and ancillary equipment only and does not include the 
cost of procurement and installation of the processing equipment. 

Explosives Press Loading Facility 

The primary purpose of this facility is to develop explosive pressing processes for new 
booster and main charge explosives and munitions. The facility was spe:cifically designed 
for this purpose. The main facility contains a specially designed blast wall so that 
personnel are protected without having to retreat to a remote site. This makes our 
pressing operations very efficient. Many presses are contained in this facility including 
hand presses, 10 ton to 2000 ton presses, an extrusion press, and automated presses. The 
facility also houses preheat ovens and blenders. The 2000 ton press, one of the largest in 
the country, is operated remotely from building 539. 
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This facility is essential to ensuring that explosive processes involving pressed explosives 
are safe and effective prior to transitioning to production. The presses are used to 
evaluate the pressing properties of new pressed explosives and to evaluate proposed 
composition changes to existing explosive formulations for the IMAD program. The 
presses are also used to develop explosive loading processes for new munitions loaded 
with pressed explosives. A list of munitions recently, currently, or soon to be developed 
or improved by the Yorktown Detachment are: 5"/54 gun ammunition, 76 mm gun 
ammunition, SABRE boosters, MK 23/24 Cutter, Predator and LAW. We use data 
collected from these explosive loadings to prepare the Navy Munitions Data (NMD) 
specification that provides the requirements for production explosive 10~ading of ordnance. 
The NMD governs in-house and contractor production. Also, this facility is used to 
conduct loading studies aimed at resolving production problems. Some of the equipment 
is typical of production equipment and well suited for this purpose. 

Gun/Solvent Propellant Facility 

This facility for the development of gun and other solvent processed propellants represents 
the only capability in the country to scale up from the laboratory to near production scale 
those highly viscous propellants which must be processed in a horizonta.1 mixer using 
solvents, extruded into the desired shape, and then granulated. At the present time, such 
propellants are typically used for gun system applications. This facility has been used for 
the development of all of the highly loaded nitramine gun propellants (1,OVA) since the 
mid-1970's by both the Navy and Army. One of these propellants, M43, is in production 
for the Army's M900 tank round. Variants of this propellant are now being developed 
and scaled up in this facility for use in the Navy's Advanced Gun Weapon System and 
Electrothermal chemical (ETC) gun programs as well as the Army's future 120 MM tank 
gun ammunition. 

Solventless Double Base Facility 

Solventless processed double base propellants are still widely used in many rocket, JATO, 
aircrew escape, and mine countermeasure units. Except for the production capability at 
Radford Army Ammunition Plant, this facility represents the only active capability to 
process solventless double base propellants remaining in the country; it i!; the only 
developmental capability remaining. Included in this capability are the rlolling mills for 
the processing of the propellant and pilot scale extrusion presses for forming it into the 
required shapes. Recent successes here include the development of formlulations for the 
2.75" rocket which do not use lead compounds to control the propellant burning rate. 

PAGE 94 
3 1 March 1994 

FOR OFFICIAL USE ONLY 



FOR OFFICIAL USE ONLY 

Higher performance propellants for application to underseat rocket motors (pilot ejection) 
which also do not depend on lead ballistic modifiers are now being developed. 

Pyrotechnic Materials Facility 

The processing of pyrotechnic materials to support development programs for new CAD 
items is also supported by a variety of mixing, blending, and pressing equipment. Such 
materials are more sensitive to accidental initiation than most propel1an.t~ and explosives, 
and they must be handled in very small quantities and with great care. As a part of this 
overall capability, an entirely new process for the process of the pyrotechnic materials 
used in most flares and igniters (MTH and MTV) is being developed which will be much 
safer and environmentally cleaner. Instead of using large quantities of volatile organic 
solvents to mix these materials, a new cryogenic process using liquid nitrogen as the 
process solvent is being developed. This process will also find application for other 
pyrotechnic type materials once developed. 

Continuous Processing Facilities 

Continuous processing of energetic materials has been studied for many years. Until 
recently, however, the process control and analytical techniques were nclt available to 
make it feasible to produce a composite propellant or explosive with acceptable quality. 
With the recent advances in both areas, it is now possible that continuous processing can 
be successful. Continuous processing offers a safer and more economic;~l method for 
making both propellants and explosives. In addition, future, very high energy 
formulations, with very high solids loading densities, will only be processable with 
continuous processing. A very versatile continuous processing facility h.as been 
established, which is capable of processing materials which require mixing or mixing and 
extrusion. This facility has just been upgraded with advanced feed systems for solid 
oxidizers and a computerized control system. 

Continuous MixerExtruder: Used for the continuous processing of energetic materials. 
This process offers a higher degree of safety as fewer chemicals are in the system at any 
given time, it is more efficient, and produces a more uniform final produ.ct. This is a 
fixed asset with a replacement cost of $1,000,000. It weighs 10,000 lbs. 

Rocket Motor Case Braiding Facility 

Effort has been ongoing for several years to develop the technology of braiding composite 
cases (or inhibitors) onto live rocket motor grains. A complete R&D facility has been 
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established which can be used to overbraid a live rocket motor grain; it also has the 
capability to do this continuously. Extruded composite propellant rocket motor grains for 
the 2.75" rocket have been overbraided already. Further efforts to inhibit such grains, for 
application to the Navy's Advanced Rocket System program are undervvay. The same 
technology is also being applied to the braiding of detonating cord for use in mine 
countermeasure programs, where stronger cords are needed to withstand the forces exerted 
during rocket deployment. 

Over Braiding Machine: State-of-the art equipment used for overbraiding energetic 
materials with composite fibers and resin as a manufacturing process for tactical rocket 
motors. This process offers benefits of a greater structural integrity conformity and cost 
effectiveness. This is a fixed asset with a replacement cost of $750,000. It weighs 20,000 
lbs. 

Rocket MotorJWarhead Process Development Facility 

Various facilities and equipment are also available for the casting, assennbly, and 
disassembly of rocket motors, warheads, and test devices. Such capability is essential if 
the new propellants and explosives are to be tested for performance and to support 
development programs for new units. These facilities are designed to be very versatile, so 
that any type of unit can be loaded without requiring fabrication of new tooling. A 
variety of warhead, JATO, aircrew escape, and mine countermeasure programs are 
supported with these facilities. 

Engineering Analysis and Design Facility 

The analysis and design facility provides the computational equipment and staff to support 
the various weapons product development programs which are conductetl. The facility is 
equipped with a computer workstation system which is the equivalent of' a supercomputer. 
The analytical functions which are performed include internal and external ballistics, 
thermal, structural, and thermodynamic modeling. This analytical capability is essential 
for the support of all development programs conducted at Indian Head (i.e., Advanced 
Rocket System, mine countermeasure deployment systems, aircrew escape propulsion unis, 
JATOs, ElectroThermal Gun) as well as the design agent and fleet support engineering 
roles (Tomahawk, Standard Missile, Harpoon, Sidewinder). As discussed previously, 
BRAC 93 combined all explosives research and underwater warhead tecllnology within the 
Indian Head Division, and this transfer was organizationally completed on 3 April 1994. 
As discussed above in this section, Indian Head has been a strong suppo.rter of the 
explosives and warheads development programs for many years, with the process 
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development and scale up functions being supported by Indian Head's pilot plant. This 
organizational combination will only serve to make this a more successful transfer from 
the laboratory to pilot plant and on to weapon system application. The transfer will also 
increase the development capability at Indian Head by the addition of the underwater 
warhead development group, which will form one part of the overall weapon product 
development capability. 

The combined replacement cost of IHDIV's Weapons Development facilities and 
equipment is about $148M. 

The total energetic materials R&D capability at Indian Head (laboratory and pilot plant) is 
unique among DOD and private industry in this country because it is basically all- 
encompassing. There are other DOD and private sector facilities which. have pilot plant 
andlor production capability for propellants, explosives, or pyrotechnics. Some specific 
examples would include: 

- U. S. Army Armaments Research Development and Engineering Center, Picatinny 
Arsenal, NJ: Laboratory and limited pilot scale capability for non-composite gun and 
rocket propellants; 

- NAWC Weapons Division, China Lake, CA: Laboratory and pilot plant for 
composite missile propellants and explosives; 

- U. S. Air Force Wright Laboratory, Eglin AFB, FL: Laboratory and pilot scale 
capability for explosives; 

- Los Alamos and Lawrence Livermore National Laboratories: Laboratory capability 
for explosives; 

- Hercules, Thiokol, ARC, Aerojet: Laboratory, pilot plant, and production capability 
for composite missile propellants. 

The Indian Head Division provides all of the above capabilities at one siite as well as the 
ability to do R&D, low rate manufacture, and engineering support for all the other types 
of energetic materials not provided by these other facilities: nitrarnine based gun 
propellants, non-composite rocket propellants (both solvent and so1ventle:ss processed), 
pyrotechnics, and energetic chemicals. Only Indian Head, by providing the total capability 
within one facility to support all aspects of all potentially required energetic materials, 
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ensures that the Navy and DOD will have available the capability to provide itself with 
any needed energetic material in the future. 

Separation of the energetic materials capability from an active production facility and from 
the development, design agent, and fleet support engineering functions for these materials 
would result in a loss for all three functions. The R&D group would lose the experience 
gained from being involved in the transition of new materials and their processes from the 
pilot plant to production. This involvement helps to ensure a smoother transition. The 
production function will lose because the knowledge of the R&D group will not be 
available to help in solving problems which occur during production. The mutual benefit 
from having a team approach to the development of weapons products loaded with 
propellants or explosives is obvious. The impact of this loss would be felt in virtually all 
weapon systems in use by the fleet, including surface and air launched missile (both 
warheads and propulsion), gun ammunition (projectiles and propelling charges), bombs, 
torpedos (warheads and propulsion), mines, mine countermeasures (deployment systems 
and explosive charges), aircrew escape systems, stores separation charges, and transfer 
systems. 

The best demonstration of the value of the synergistic combination of -F:&D, production, 
and engineering functions is the number of in-service weapons systems which are 
supported during their production and fleet use life cycles. Indian Head engineers and 
scientists are regularly used to resolve production, hardware, and performance problems 
with virtually all of the propulsion systems used in the fleet: 

- Missiles: Tomahawk, Standard Missile, Harpoon, Penguin, Sidewinder, Sparrow; 

- Rockets: 2.75", 5" Zuni, Mine Clearing Line Charge (MCLIC) 

- Guns: 76 MM, 5"/54; 

- Aircrew Escape: All systems. 

Even though most of the missile propulsion systems were developed by a private 
contractor, it is still Indian Head which is called upon by the program mimger to provide 
the technical expertise to resolve production or fleet use problems with the energetic 
materials portion of the weapon systems. Without the combined experience of the three 
functions at Indian Head, no one would be able to provide this support for the Navy. 
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The primary purposes of the Chemical Processing Facilities (CPF) are to lsroduce and 
process energetic chemicals for the DOD for use in solid rocket motors, warheads, fuels, 
and other ordnance items. The chemical plants comprising the CPF, and their primary 
purposes, are as follows: 

Technical Center Site 

FacilityEquipment 
Nomenclature or Title 

n) Qualification and Process Development: 

Indian Head Division, 
NSWC 

Chemicals Processing 
Facilities 

For all of the programs described below and any future energetic chemical requirements, 
tliese facilities will serve as the location for the development and scale-up of the 
manufacturing process, leading to full-scale production capable of meeting program 
requirements. This work complements the capability of our chemistry laboratories and 
pilot plant, providing the next step in the transition of new chemicals from the lab to 
service use. 

w *  

The most recent example of this was the development of the solventless nitroglycerin 
lacquer for the Trident missile program. This unique formulation eliminated the use of an 
organic VOC solvent, in this case methylene chloride, a carcinogen and ozone depleter, 
while providing a stable high-strength formulation of nitroglycerin capable: of meeting 
DOT sensitivity tests for shipment across the US. Within two years from the time the 
initial inquiry was made by the customer, the formulation was developed in the laboratory, 
a process developed and scaled-up, and a facility constructed and operated producing 
quality lacquer on the first attempt. 

No other facility, government or private, provides this wide range of services at one 
location. 
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b) Production: The table below summarizes the plants, products, anLd weapons 
programs supported by the four chemical production plants: 
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Notes 

Sole Producer 
US/NATO 

Only qualified 
producer 

Currently being 
considered for use in 
new gun propellants 

Facility 

Biazzi Nitration Plant 

Moser Nitration Plant 

PNC Plant 

HBNQ Plant 

Principal Products 

Otto Fuel I1 

Nitroglycerin 

TMETN 
(trimethyloethane 
trinitrate) 

Programs Supported 

MK 461MK 48 Torpedoes 

Trident Missile 
Vandal Target Booster 

SLMM Underwater Mine 
Quickstrike Mine 
MK 46 Torpedo Warhead 

TEGDN 
(trimethylene glycol 
dinitrate) 

BTTN 
(butanetriol trinitrate) 

DEGDN 
(diethylene glycol 
dinitrate) 

NG (nitroglycerin) 

PGDN 
(propylene glycol 
dinitrate) 

EGDN 
(ethylene glycol dinitrate) 

Pelletized Nitrocellulose 

High Bulk Nitroguanidine 

MK 14 Mobile Mine and low signature 
Destructor rocket motor 

propellants 

I 

No programs for Moser Plant 
production of these products 
are currently supported, but 
have previously existed and 
have been produced in this 

Moser Plant is a 
multi-product 
nitration plant with 
three separate 
production modes, to 

plant 

SLMM Underwater Mine 
Quickstrike Mine 
MK 46 Torpedo Warhead 
MK 14 Mobile Mine 
Destructor 

Standard Missile (surface-to- 
air) 
Hawk Missile (surface-to-air) 

I meet specific 
production 
requirements for each 
of these nitrate esters 

Sole producer of PNC 
for US/NATO; 
currently being 
considered for use in 
new gun propellants 
and low signature 
rocket motor 
propellants 

Sole producer of 
HBNQ for U.S. 
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The Biazzi Nitration Facility is currently the only producer of Otto Fuel I1 for the 
US and all NATO countries and the only qualified source of Nitroglycerin for the 
Trident program. 

Facility 

Biazzi Nitration Plant 

Moser Nitration Plant 

PNC Plant 

HBNQ Plant 

The PNC Facility and the HBNQ Facility are currently the only lproducers of their 
products for the US and NATO countries (PNC) and for the US ((HBNQ), 
respectively. 
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Equipment Replacement Cost 

$12,000,000 

$8,000,000 

$4,250,000 

$750,000 

Buildingti l i ty 
Replacement Cost 

$35,000,000 

$20,000,000 

$6,000,000 

$4,000,000 
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c) Energetic Chemical Acquisition and Technical Support: 

The CPF has the capability, as demonstrated numerous times in the past, to provide the 
technical guidance and support for the purchase and qualification of energetic and 
specialty chemicals. This provides the government with a "smart-buyer" capability in 
chemicals by knowing, understanding, and being able to perform these processes. The in- 
house knowledge and capability to produce chemicals keeps contractor pricing 
competitive. IHDIV's capability to produce these chemicals when a contractor fails to 
deliver quality chemicals at a competitive cost assures availability of high energy and 
specialty chemicals to meet critical defense requirements. 

Two recent examples of this include the qualification of Atlas, a private-iindustry source, 
for the production of Otto Fuel 11, and the qualification and subsequent prlrchases of 
TMETN and TEGDN from Trojan, another private-industry source, for PI-oduction of 
SLMM and Quickstrike mines. The CPF personnel did this effectively due to their 
knowledge and experience in producing these materials for over 40 years. 

d) Technical Assistance/Guidance to GovernmentlIndustry: 

-. - The CPF provides government and industry with a source of analytical expertise, extensive 
chemical synthesis, scale-up, and production experience, and chemical processing 
knowledge. Chemists and engineers draw on this experience when consiclering safety 
aspects of chemicals to safely design and evaluate production processes. Analytical 
procedures have been developed by NSWCIH which are now used throughout DoD, 
private industry, EPA, and international laboratories. Experience in the synthesis and 
scale-up of many new chemicals have resulted in full-scale process designs of superior 
safety and operational support for many weapons programs. 

e) In-Service Engineering Agent Support: 

The on-site CPF provides close interaction with the In-Service Engineering Agent (ISEA) 
Office, allowing quick response to fleet requests and investigations. Procluction and 
quality records are readily available on-site for these requests resulting in rapid response 
time during these requests and investigations. The on-site CPF provides the ISEA, and 
thereby the fleet, with technical product knowledge and resources needed to respond to the 
frequent inquiries. 
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The three chemical facilities highlighted here produce critical chemicals that are used in torpedoes 
and in making Navy PBX warheads. The torpedo shown here is a recipient of OTTO Fuel made in 

the Biazzi plant. The warheads use chemical ingredients from the Moser and PNC plants. 





Nitroglycerin, which is manufactured in this plant, is used in the Vandal, and Trident 
lacquerprogram..Indian.Head also manufactures and is the sole producer of OTTO 

Fuel. which is .used, to propel Navy torpedoes. 
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The ability to test ordnance items in support of development, production, quality 
evaluation, malfunction, and fleet support programs is a critical part of the complete 
technical capability provided by Indian Head. 

Technical Center Site 

FacilityIEquipment 
Nomenclature or Title 

The ordnance test and evaluation capability at the Indian Head Division is made up of five 
major components: 

Indian Head Division, 
NSWC 

Ordnance Test & 
Evaluation Facility 

Rocket motor ballistic test 
Environmental test 
Non-destructive test 

The rocket motor ballistic test facility is used to static fire rocket motor:s in support of 
development, lot acceptance, quality evaluation, and malfunction investigation programs. 
The facility provides the capability to environmentally condition and fire the motors to 
simulate the real conditions which will be experienced in the fleet. Real-time data 
analysis and reduction, video coverage, and high speed photography ensure complete 
characterization of the performance of the rocket motor. These tests are: performed for 
those units developed or produced at Indian Head and by private contractors. Typical 
programs supported include all aircrew escape propulsion units, all JATO units, Standard 
Missile, HARM, Sidewinder, and AMRAAM. 

All new ordnance items must be evaluated at the environmental extremes to which they 
may be exposed in order to ensure reliable and safe performance during service use. The 
environmental test facility is designed to provide this capability for rocket motors. 
warheads, aircrew escape propulsion units, and CADS. The facilities provide the 
capability to evaluate the response of ordnance items when exposed to mechanical stimuli 
(shock, drop, vibration, lead, hydrostatic pressure, and acceleration) and climatic extremes 
(altitude, temperature, humidity, thermal shock, salt-fog, wind and rain, and sand and 
dust). A special test capability which is included in the environmental is the 300,000 volt 
electrostatic discharge (ESD) facility. One of only four in the country, it is unique in 
the ability to measure voltage and current during testing. Units are tested here as part 
of qualification, surveillance, lot acceptance, and malfunction programs. After undergoing 
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a series of environmental tests, the ordnance items is usually then test fired in one of our 
ballistic test facilities to determine the effects of the environmental cycling on 
performance. Typical units tested include Standard Missile, Sidewinder. HARM, various 
JATOS, and CADIPADs. 

The non-destructive test (NDT) facility is required in order to inspect ordnance items and 
metal parts for flaws, improper assembly, foreign materials, and any other anomalies 
which may have occurred during manufacture, storage, or service use. There are five 
primary techniques which are utilized: radiography, dye penetrant, magnetic particle, eddy 
current, and ultrasonic. Indian Head has two radiographic (x-ray) sites, with a total of 
eight x-ray units. ordnance items up to five feet in diameter, 18 feet long, and 4,000 
pounds of Class 1 .I explosive weight can be x-rayed. A separate bui1di:ng is used for the 
other four techniques. The NDT techniques are used to inspect units aft.er manufacture, 
environmental testing, or a malfunction. 

The combination of these facilities provides Indian Head with the total capability to 
support development, production, quality evaluation, and malfimction investigation for 
ordnance items. 

Equipment integral to this facility with a replacement value 2 $500,(300: 

Tomahawk Functional Ground Test (FGT) System: The primary purpose of this 
equipment is to interface and gather data during Tomahawk Missile FGT. This asset has a 
replacement value of $6-7 million. This is the only government owned Tomahawk 
FGT capability. 

Component Thrust Vector (Ormond Inc.) - Tomahawk: This equipment is a multi 
component test stand used in testing the MK 106MK 11 1 booster to determine 
serviceability. This is a one of a kind test stand. This is a fixed asset with a 
replacement value of $750,000 - $1,000,000. This is the only governm~ent owned 
multi-component test stand for the Tomahawk Booster (MK 106lMK 111). If this 
capability were lost, the Navy could not perform quality evaluation (senrice life 
evaluation) on the Tomahawk Booster. 

Large Motor Test Digital Data Acquisition System (HP-1000): This equipment is used to 
acquire digital data fiom rocket motor static-fire operations. It supports lot acceptance 
testing of production items, quality evaluation for fleet returns and speci;d tests. This 
asset is moveable with a replacement value of $2,000,000. 
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Small Motor Test Digital Data Acauisition System (HP-1000): This equipment is used to 
acquire digital data from rocket motor static-fire operations. It supports; lot acceptance 
testing of production items, quality evaluation for fleet returns and special tests. This 
asset has a replacement value of $2,000,000. 

Larpe Motor Test Automatic Data Acauisition Equipment: This equipment is used to 
acquire digital data from rocket motor static-fire operations. It supports; lot acceptance 
testing of production items, quality evaluation for fleet returns and special tests. This 
asset has a replacement value of $1,200,000. 

Small Motor Test Automatic Data Recording Equipment: This equipment is used to 
acquire digital data from rocket motor static-fire operations. It supports; lot acceptance 
testing of production items, quality evaluation for fleet returns and special tests. This 
asset has a replacement value of $1,000,000. 

High Energv Real-Time Radiographic Inspection Svstem: The high energy real-time 
radiographic inspection system is composed of four different x-ray sources up to 4 
million-electron-volts (4 MeV), including a 200kvp microfocus source, ,and three 
manipulator systems located in two different buildings. The primary purpose for this 
equipment is to non-destructively inspect energetic and non-energetic materials for flaw 
detection, signs of aging, improper assembly, foreign materials in the raw materials or 
manufactured propellants, or any other anomalies that might occur. These energetic 
materials can be up to 5 feet in diameter and up to 18 feet in length with a maximum 
explosive weight of 4,000 pounds of Class 1.1 or 10,000 pounds of Class 1.3. This asset 
has a replacement value of $3,300,000. 

DigitalIAnalog Vibration Control System includes 20,000 Lb-F Electronnagnetic Shaker: 
The vibration system is used to conduct environmental vibration tests on a wide array of 
ordnance and inert items to simulate adverse environmental conditions that the item will 
be exposed to during its normal service life. 

There are 39 main buildings which comprise the ordnance test & evaluation facility. 
Their estimated replacement values is $ 17,700 K. The equipment used in this facility has 
an estimated replacement value of $ 27,300 K. 
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The major function of chemical and physical characterization facilities at Indian Head is 
the performance of the testing and analysis necessary to determine the properties of the 
standard energetic materials (propellants, explosives, pyrotechnics, and chemicals) and the 
raw materials used in their manufacture which are processed on a regular basis, whether 
for development or production. When raw materials for use in energetics are delivered by 
a supplier, chemical analyses are performed to determine if the material meets 
specification requirements. After propellants or explosives are made, the materials are 
characterized for their chemical and physical properties (i.e., chemical composition, 
stability, density, mechanical properties, burning rate). These tests are typically performed 
on each mix of propellant or explosive which is loaded into a motor or warhead to ensure 
quality and performance. 

Technical Center Site 

Facility~Equipment 
Nomenclature or Title 

L 

The facility supports all in-house research and development and production programs with 
characterization of energetic materials. Where standard propellants or explosives are being 
used in a development program, this facility characterizes the energetic material. This 
facility also performs all of the chemical analyses on samples taken as part of our 
monitoring program to ensure compliance with environmental regulations; as such, it must 
be certified as an analytical laboratory. 

Indian Head Division, 
NSWC 

ChemicaVPhysical 
Characterization 

The performance of chemical and physical analysis on the energetic materials processed at 
Indian Head is integral to the performance of the production, engineering, and fleet 
support missions of Indian Head. Without an on-site capability to perform this function, it 
would be impossible to perform the other work in a safe and reliable miinner; nor would it 
be possible to ensure the safety of the ordnance loaded for delivery to the fleet. This 
capability is an inherent part of operating a facility where energetic materials are 
processed. 

PAGE 106 
31 March 1994 

FOR OFFICIAL USE ONLY 



FOR OFFICIAL USE ONLY 

Equipment integral to the facility with replacement value > $500,000: 

Boring Mill: The boring mill is a machine used to cut propellants and explosives from a 
remote location. This machine is specially designed to accommodate larger propellant 
samples and rocket motors. The mill is completely versatile and its capabilities are 
almost unlimited. The equipment is fixed. The machine is set on a special foundation 
and machine parts are trued and leveled with respect to each other. Recnote control 
circuitry is run with conduit to the two remote control rooms at the machining facility. 
The cost to replace the boring mill is $900,000. 

High-Rate Tester: The test system is used to perform static tests (tensile, compression) on 
propellant and other energetic materials to define the mechanical behavior of the materials. 
The machine was specially designed to simulate the stresses and strains propellants would 
encounter upon ignition or detonation. The replacement value of the equipment is 
$850,000. 

There are seventeen main buildings that comprise the ChemicalPhysical Characterization 
test facility. Their estimated replacement value of the buildings and equipment is about 
$28,00OK. 
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3.5 Expansion Potential 

3.5.1 Laboratory Facilities: Use facilities records as of fourth-quarter FY93 in 
answering the following (in sq ft) for each CSF: (BRAC Criteria 11) 

Space Capacity (KSF) 

Common 
Support 
Function 

Cruise 
Missiles 

I 

Facility or 
Equipment Type of 
Description Space* 

Research Laboratory 

I ~ 
Current Used Excess 

Cruise 
Missiles 

Cruise 
Missiles 

Ordnance Test & TECHNICAL 
Evaluation Facility 

ADMIN. 9.8 
STORAGE 15.0 
UTILITY 4.2 4.2 

ChemicaVPhysicai TECHNICAL 45.7 45.7 
Characterization 

AUMlN . U 
STORAGE 7.0 
UTILITY 0 

* Administrative, Technical, Storage, Utility 
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3.5.1.1 Describe the capacity of your activity to absorb additional simnlar workyears 
categorized in the same common support function with minor facility modification. If 
major modification is required, describe to what extent the facilities would have to be 
modified. (Use FY97 workyears as your requirement) (BRAC Criteria 111) 

Based on peak staffing levels and projected (FY 97) requirements, IHDIV could absorb 
300 workyears of energetics S&T, engineering development, and inn-service 
engineering for Explosives and Energetics products in current facilnties without 
major modifications. The Navy has the largest in-house explosives development 
capability among the Services. The Navy's primary and most comj?lete explosives 
development lab is IHDIV. 

3.5.1.2 If there is capacity to absorb additional workyears, how many additional 
workyears can be supported? (BRAC Criteria 111) 

IHDIV could absorb 300-500 additional workyears of low rate Energetics production 
(mine & warhead loading, cartridge and propellant actuated devices, rockets, gun 
propellant, specialty chemicals, etc.) by extending to multi-shift o a e r a t h .  

3.5.1.3 For 3.5.1.1 and 3.5.1.2 (above) describe the impact of military construction 
programs or other alteration projects programmed in the FY95 PBS. (BRAC Criteria 11) 

No impact. 

3.5.2 Land Use: Provide number of buildable acres for additional 
laboratory/administrative support construction at your installation. (BWiC Criteria 11) 

IHDIV has 828 additional buildable acres. 
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3.5.3 Utilities: Provide an estimate of your installation's capability to expand or procure 
additional utility services (electric, gas, water). Estimates should be pro'vided in 
appropriate units -- e.g. KWH of electricity. (BRAC Criteria 11) 

Electric capacity: 25,900 KWH 
Electric demand (peak): 14,450 KWH 
Expansion potential: 1 1,450 KWH 

Gas: None 

Potable water cap'y: 2,467,920 GPD 
Potable water demand (peak): 1,405,000 GPD 
Expansion potential: 1,062,920 GPD 
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SECTION 111: CAPABILITY OF ACTIVITIES TO PERFORM COMMON 
SUPPORT FUNCTIONS (CSFs): Provide the information described for each common 
support function listed in Appendix C in which you are actively engaged. 

GUNS & AMMUNITION CSF 

3.0 Mission: Describe the major capabilities at your activity contributing to the common 
support function in bulletized format. Describe any relationship and interconnectivity with 
other functions (common or otherwise) in support of the overall activity mission. 

Mission for IHDIV, NSWC: 

ENERGETICS FOR ALL WARFARE CENTERS, MILITARLY 
DEPARTMENTS, AND THE ORDNANCE INDUSTRY. 

Energetics are items such as rockets, missiles, warheads, mines, expllosive devices and 
gun ammunition, which use explosives, propellants, specialty chemicals, and 
pyrotechnics. 

Provide capability to develop, manufacture, and support Energetic materials 
and systems for the Navy and DoD. 

Assure a viable technical base for the development and manufacture of 
Energetics. 

Advance the state of Energetics manufacturing processes imd products. 

Assure effective transition of products from laboratory scale to full-scale 
production to service use. 

Develop advanced explosive formulations and processes for the Navy and 
DoD. 

Provide a foundation of technical expertise to sustain the industrial base and 
assist commercial sources in trouble-shooting and qualifying their processes 
and products. 

Assure Energetic materials from private industry satisfy government 
requirements. 
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Analyze and recommend makebuy decisions to assure a viable cost 
effective defense industrial base. Serve as a second source and "smart 
buyer". 

Provide a flexible and comprehensive technical base to re:spond to 
mobilization or surge requirements and to expedite development and 
introduction of new or improved products that address unforeseen threats 
during military emergencies such as Operations Desert Shield and Storm. 

Fill the void left by private sources no longer able to prolduce Energetics 
due to technical, environmental, safety, liability issues or insufficient profit 
margin. Indian Head has become the producer of last resort for 
Energeticlspecialty chemicals which are not available frorn any other 
source, domestic or foreign (e.g. man-rated percussion primers for Aircrew 
Escape Systems, nitrarnine gun propellant used in 105 mrn tank guns). 

Energetics span a lot more than The Weapons Common Support Function (CSF). IHDIV 
performs substantial Energetics work for mines and underwater weapon:; systems not 
included in the Weapons CSF definition. The WEAPONS CSF inc1ude.s less than half of 
all our Energetics Science & Technology, Engineering Development, and In-Service 
Engineering work. The functions that Indian Head performs cover an extensive range of 

wz. military products and life cycles. The focus of these functions at one location is essential 
to provide a critical mass of technical personnel to sustain the tech base for energetics. 
The Energetics ProductfFacility Matrix on the next page shows the extensive 
interdependence between the Indian Head facilties and energetics products. 

The Indian Head Division of NSWC is a niche organization. This is an uniquely military 
business which requires specialized expertise and very expensive facilities; $1.2B in Indian 
Head's case. Our motto is "Providing Energetic Solutions" since we pe~rform research and 
development, engineering, manufacturing technology, low volume produiction and in- 
service engineering for Energetic products. 

An important spinoff of this technical capability is a warm production base for 
mobilization. The advantage of this was most recently seen during Desert Storm when we 
produced rockets and mine clearing explosives three shifts a day. The war was over 
before the mothballed Army or private sector plants could be brought into operation. 

Our mission is to work on Energetic products for all areas of Naval Warfare (not just 
Surface Warfare), and a significant portion of our work is performed for the Army, Air 
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Force and private defense contractors as well. Another facet of our nnission is to develop 
production processes for explosives and propellants and to transfer these processes to the 
private sector. In time of war we have the technical expertise to kickstart the dormant 
industry. 

As the defense budget decreases and the weapons portion bears the greatest proportional 
decrease, Indian Head Division's importance to the DoD is greater than ever. Private 
companies will get out of the business (see DuPont letter on next page) and DoD will 
need IHDIV to fill the gaps and sustain Energetics processing capability and know-how. 
Based on DoD procurement plans for Energetics products, productio~l volumes will be 
way down, the cost of environmental compliance will skyrocket and large, expensive 
facilities supporting the CFF's will become idle. The Navy has been planning for this and 
has already taken some actions to consolidate Energetics work at Indian Head. The 
Navy's explosives research and undersea warhead development work (about 300 
workyears) has been transferred from NSWC White Oak, Maryland to Indian Head and 
the explosive loading facilities at Naval Weapons Station Yorktown have been shut down 
with the work transferred to Indian Head. 

The Department of the Navy has established imperatives for the future, one of which is to 
ensure redundant plants for explosives or similar hazardous materials. As long as we have 
a military, someone has to provide Energetics technology and facilitie:~ to produce 
ordnance that performs. This is a military core capability and the government assumes 
full liability for safety and any incidents that inflict damage on our citizens. 
Responsibility for safety of the public exposed to military ordnance and safety for the 
military personnel that use military ordnance must be assumed by the government. 
NSWC Indian Head's full spectrum capability provides this in practice. By "full 
spectrum" we mean not just a full array of Energetics products but the RDT&E, 
production, and sustaining engineering provided by a single set of tightly integrated 
experts and facilities. 

IHDIV has developed unique expertise as an activity with many individual experts in the 
specialized areas of Energetics development and material processing. This expertise is 
sustained by the synergism arising from manufacturing technology with on-site 
development, test and evaluation, technical documentation, engineering design, and other 
support functions. These unique skills cannot be severed from the physical facility 
without an irreparable loss to the Navy and DoD of knowledge of Energetic material 
processing that is unavailable at any other single activity. 
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Even though most of the missile propulsion systems were developed by a private 
contractor, it is still IHDIV which is called upon by the program manager to provide the 
technical expertise to resolve production or fleet use problems with the energetic materials 
portion of the weapon systems. Without the combined experience of tlne three functions at 
Indian Head, no one would be able to provide this support for the Navy. 

IHDIV has the following Joint Service Missions: 

Tri-Service Cartridge and Propellant Actuated Devices, and Aircrew Escape Propulsion 
Systems (CADPADIAEPS) Responsibility - The Joint Logistics Commanders 
consolidated Tri-Service CADIPADIAEPS activities at IHDIV. Indian Head's 
functional responsibility spans the CADPADIAEPS life cycle and includes 
development, acquisition management, manufacturing, quality evaluation, test and 
evaluation, maintenance, rework, systems modification and disposal (Joint Agreement 
on Consolidation of CAD/PAD/AEPS Functions, 3 Oct 1973; Joint. Agreement 
Approving the Implementing Plan on Consolidation of CADPADIAEPS Functions, 9 
July 1974). IHDIV has over 300 direct workyears for this functional responsibility. 

Tri-Service Design Agent for 2.75" Rocket - Documented in the T:ri-Service 
Configuration Management Plan for Hydra 7012.75" (28 Aug 92). This responsibility 
assigned by the Single Manager for Conventional Ammunition Production, Surge, and 
Mobilization Requirements (29 Sep 88). 2.75 inch rocket is used by all services. 

Tri-Service Jet Assisted Take-Off Rocket (JATO) - The Navy funcls full spectrum 
responsibility of JATOs at Indian Head and the Army funds Army and Air Force 
Rocket Motor engineering responsibilities under MIPR 31 P4Q 3PH 425, December 
1993. 

MK 22 MOD 4 Rocket Motor for Mine Clearing Line Charges (MICLIC) - Indian 
Head Division is the joint service design agent for the MK 22 MOD 4 Rocket Motor 
used for MICLIC. No document officially assigned this mission. 

Smokey SAM Rocket - Indian Head Division is the design agent and In-Service 
Engineering Agent and provides production and engineering support for the Navy and 
Air Force for the rocket, launcher, and igniter. Responsibility assigned by Air Force 
Fund Document LIWD-93-020. 
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3.1 Location 

3.1.1 Geographic/Climatological Features: Describe any geographic:/climatological 
features in and around your activity that are relevant to each CSF. Indicate and justify 
those that are required versus those that just serve to enhance accomplishing the mission 
of the activity. For example, clear air at high altitude that increases quality of 
atmospheric, ground-based laser experiments in support of the weapons; CSF. (BRAC 
Criteria I) 

Because of the hazardous nature of Energetics manufacturing, there are special 
requirements for an infrastructure with Explosive Safety Quantity Distance arcs separating 
hardened buildings, large amounts of processing water, and large quantities of steam for 
curing and processing. Indian Head is uniquely situated on a penninsula. The 
surrounding water provides a source water for processing and fire prote:ction at no cost. 

IHDIV is located on a peninsula. The surrounding water and g:overnment owned 
land, which is restricted to development, provides good isolation. Indian Head has its 
own power and steam generation capability. There is no developable limd adjacent to the 
Division, and the Code of Federal Regulations gives the Commander complete authority 
over the adjacent waterway.. This location provides natural isolation. Consequently, there 
is no threat of encroachment caused by high density residential or industrial development. 

3.1.2 Licenses & permits: Describe and list the licenses or permits (e.g., environmental, 
safety, etc.) that your activity currently holds and justify why they are required to allow 
tests, experiments, or other special capabilities at your location for each CSF. For 
example, permit to store and use high explosives. (BRAC Criteria I) 

19-00174-S1NP -- This is a Nuclear Regulatory Commission (NRC) license for 
Depleted Uranium radioactive material contained in two x-ray machines in our 
facilities (Buildings 73 1 and 1140). The license is required to operate the x-ray 
facilities. 

19-00174-P1NP -- This is a NRC license for Cesium 137 radioactive material at six 
sealed sources at Building 873 (Power House). The license is required to operate ash 
level detectors. The power house provides process steam for Energetics operations at 
IHDIV and has a cogeneration capability to produce 70% of the station's electrical 
power requirements. 
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Controlled Hazardous Substances Facility Permit for IHDIVNAVSIJRFWARCEN - 
Permit Number A-223. This permit allows for the storage of hazardous waste for an 
extended amount of time and treatment of various hazardous waste streams. 

Oil Operations Permit - Permit Number 94-OP-0666. This permit ,allows the delivery 
of oil by truck tank and the operation of numerous above-ground oil storage systems. 

Subpart X Permit Application for IHDIVNAVSURFWARCEN (under interim status). 
Permit Number MD4170024109. This permit application allows fo~r the thermal 
treatment of explosives and explosives contaminated waste. 

National Pollution Discharge Elimination System (NPDES) - Permi.t Number 88-DP- 
251 5A. Permits the discharge of industrial wastewater to surface waters. 

National Pollution Discharge Elimination Systems (NPDES) - Permit Number 93-DP- 
2528. Permits the discharge of domestic and industrial wastewater to surface waters 
after treatment at Indian Head's sewage treatment plant. 

Air Emissions Permit to Operate Number 08-00040. Permits the operation of three 
coal-fired boilers fiom the Activity's Power Plant and one reactor from the Activity's 
Biazzi Nitration Plant. 

State Water Appropriation Permits CH7 1 G005, CH7 1 G205, CH7 1G105, CH92G007, 
CH92G0 1 3, CH7 1 S005, CH9 1 G044. Permits drawing well water and river water used 
for potable water, cooling water, process water, sanitary facilities and fire protection. 

3.1.3 Environmental constraints: Describe and list the environmental or land use 
constraints present at your activity which limit or restrict your current scope for each CSF, 
i.e., would not allow increased "volume" or "spectrum" for the CSF. Example -- Volume: 
frequency of a type of experiment. Example -- Spectrum: Current permit to detonate 
high explosives will not allow detonation or storage of increased quantity of explosives 
without legal waiver (state law) or relocation of surrounding (non-govt) buildings. 
(BRAC Criteria 11) 

Controlled Hazardous Substances Facility Permit for IHDIVNAVSURFWARCEN - 
Permit Number A-223. This permit describes the waste types and maximum volumes 
that can be stored. In addition, the specific hazardous waste treatments are listed. 
However, changes can be made through permit modifications to iriclude additional 
waste types, volumes, and treatments. 
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Oil Operations Permit - Permit Number 94-OP-0666. This permit lists the above- 
ground oil storage systems. Additional storage systems can be included with a permit 
modification. 

Subpart X Permit Application for IHDIVNAVSURFWARCEN (under interim status) - 
Permit Number MD4170024109. This permit includes the maximum amount of waste 
that can be treated per event. In addition, operations are restricted. during adverse 
weather conditions such as thunder, lightning, high wind, heavy ra.in, and fog. 

National Pollution Discharge Elimination Systems (NPDES) - Pennit Number 88-DP- 
25 15A. A routine permit modification would be required to add or relocate any 
operations that discharge industrial wastewater. 

National Pollution Discharge Elimination Systems (NPDES) - Pennit Number 93-DP- 
2528. Our current sewage treatment plant is designed to treat 500,000 gallons per day. 
We currently treat 300,000 gallons per day. We could easily expand our population 
by 60%, without permit modification. We would only need written notification 180 
days before the planned expansion. 

State Water Appropriation Permits CH7 1 G005, CH7 1 G205, CH7 1 G105, CH92G007, 
CH92GO 13, CH71 S005, CH91 G044. Volume of water which can be withdrawn is 
limited, however Potable water at both Indian Head and Stump Neck show room for 
expansion in population and facilities. 

3.1.4 Special Support Infrastructure: List and describe the importance of any mission 
related special support infrastructure (e.g. utilities) present at your location for your 
activity. (BRAC Criteria I) 

With the exception of electricity, IHDIV produces or provides all the Activity's utility 
needs. Approximately 70% of the Activity's electrical power is generated as a by-product 
to steam production. The remaining is purchased from a local utility provider. 

Steam is produced at the Goddard Power Plant (GPP) and the Steam B Booster Plant. 
Though steam is used for heating, ventilation and air conditioning thrloughout the Activity, 
its principle purpose is to support the development, manufacturing, and testing of energetic 
materials and components. 

IHDIV treats all of its domestic waste water. Naval Surface Warfare Center, Indian Head 
Division does not have to rely on neighboring municipalities to treat its waste water. 
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Currently IHDIV treats small quantities of industrial waste water generated by several 
energetics processing and testing processes. In the First Quarter of Fiscal Year 1995, 
MILCON P-106 will be brought on-line. This MILCON will connect approximately 50 
industrial waste streams to the Waste Water Treatment Plant. 

Because of the sensitive nature of the energetic manufacturing processes at the Naval 
Surface Warfare Center, Indian Head Division, we provide high pressure and a large 
volume of river water to serve sprinkler and deluge systems throughout the energetics 
processing areas. River water is also used for contact and non-contact cooling. This high 
pressure and large volume of river water assures the continued safety of the energetic 
manufacturing process. 

3.1.5. Proximity to Mission-Related organizations: List and describe the importance 
and impact of not having nearby organizations which facilitate accomplishing or 
performing your mission -- e.g. operational units, FFRDCs, universitie:s/colleges, other 
government organizations, and commercial activities. Restrict your response to the top 
five. Complete the following: (BRAC Criteria I) 

Within the Naval Surface Warfare Center a synergism of complementary expertise 
exists between combat systems capabilities at Dahlgren Division and the component-level 
energetics technology at Indian Head Division. The move of the expllosives R & D from 
White Oak to IHDIV, coupled with their close physical proximity, has made the Indian 
Head and Dahlgren Divisions a very powerful explosives team. The functional integration 
and close proximity of the Divisions is key to the successfbl and cost effective delivery of 
full spectrum research, development, test and evaluation, engineering and fleet support. 
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Common 
Support 

Functions 

Guns & 
Ammo 

Guns & 
Ammo 

Name 

Naval Surface 
Warfare Center, 
Dahlgren Division 
Naval Sea Systems 
Command (NAVSEA) 

Type of 
Organization 

Laboratory 

Echelon 2 
Command 

Distance 

35 

30 

Workyears 
Performed 

by Your 
Activity 

1 

13 

Workyears 
Funded by 

Your 
Activity 

0 

0 



DuPont Specialt? Chemicals 

Mr. Sam Wa~gener  
Naval Surface Warfare Center 
Warhead Section Code G-22 
Dahlgren, VA 22448 

o oener: Dear Mr. Wa,, 

'?A regret to inform you that DuPont will Discontinue the manufacmre of 
explosive prc*ducis in the U.S. on January 3 1,1994. DuPcnt sold its commercial 
explosives business in 1933. The volume of explosives Spec!a!ties, including 
detonators, squibs and "Detasheet" flexible explosives has declined in recent 
years, and it is no longer a ssnteegic component of the DuPont business 
portfolio. Explosives operations at our Falling Waters, WV and Pompton Lakes: NJ 

The volume of explosives Specialties, including 
I detonators, squibs and "Detasheet" flexible ex- 
i 

j plosives has declined in recent years, and it is no 
I 

i longer a strategic component of the DuPont 
i 

5usiness portfolio. 

January 3 1,1994. 

!Are thank you for your past patronage. If you wish to place a find order, 
please call Bob Russo at (800) 962-9919. If we can help answer other 
questions. please call me at (302) 774-8376. 

Sincerely: 
/ L J - c $ /  
T. J. Enright 
Business hlmagcr 



DuPont Specialty Chemicals \ 
Mr. sarn wagg\ 
Naval Surface W are Center 
Warhead Section Co G-22 
Dahlgren, VA 22448 

Dear Mr. Waggener: 

We regret to inform you that will Discontinue the manufacture of 
explosive products in the uary 31, 1994. DuPont sold its commercial 
explosives business in 1933. Thehlume of explosives Special ties, including 
detonators, squibs and "Detasheet" fle xplosives has declined in recent 
years, and it is no longer a strategic c nt of the DuPont business 
portfolio. Explosives operations at o g Waters, WV and f'ompton Lakes, NJ 

I . 
The volume of explosives including 

I detonators, squibs and ex- 
I plosives has declined in recenkyears, and it is no 
I longer a strategic component ofyhe DuPont 
1 I business portfolio. \ 
I \ 

January 3 1 ? 1994. 

We thank you for your past patronage. If you wish to place a final 
please call Bob Russo at (800) 962-9919. If we can help answer other 
questions, please call me at (302) 774-8376. 

Sincerely, 

P-T&-#/-- 
T. J. Enright \ 
Business Man.ager \ 
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A unique~capability, the functional ground test for the Tomahawk cruise missile 
allows.for~continued evaluation of program enhancement and fleet inventory analysis. 





Component Thrust Vector 



Large Motor Test Digital Data Acquisition System (HP-1000) 





Large Motor Test Automatic Data Acquisition Equipment 







Radiographic facilities house real time x-ray equipment to determine in-process defects in 
manufactured units. Conventional film radiography is used extensively to non-destructively 

inspect energetic and non-energetic materials for flaw detection, signs of aging, 
- - - - - 

improper assembly and foreign materials. 



Environmental vibration test system simulates shock and vibration experience 
duringioperational use. Test items include electronics related to ordnance, 

igniters, cartridges,.rocket motors, missiles, and warheads. 





The Marx Gene 
fc 

I 

:rator is used to provide 300,000 volt energy so 
)r electrostatic discharge (ESD) test. 

urce 
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Our location, within 30 miles of Washington DC, makes us rea'dily accessible to 
our Navy, Army, Marine Corp and non-DoD customers. 

Additionally, we fall within the clustering of universities, and private industry 
which allows close cooperation and creates a synergism of proximity, promoting 
teamwork, efficiency and transfer of knowledge. Recent examples include a CRADA 
signed between IHDIV and Talon Manufacturing Company, Inc., Paw :Paw, West Virginia, 
and IHDIV and the University of Maryland, which provide for sharing scientific and 
technical knowledge, expertise and advice, physical facilities and special instrumentation. 

We are co-located with the Naval Ordnance Center (NAVORDCEN) and the Tri- 
service Explosive Ordnance Disposal (EOD) School and EOD Technology Division. The 
NAVORDCEN depends on IHDIV, Safety Technical Center for ordnance safety expertise 
and IHDIV, Ordnance Environmental Support Office for ordnance envi:ronmental 
expertise. Through our development and processing of ordnance and energetics, we have 
developed a sizable pool of experts in ordnance and energetics safety arid environmental 
matters. We draw upon this expertise to share knowledge within the ordnance community. 
With co-location, we have gained efficiencies in exchanging information and developing a 
shared knowledge base. We support the EOD community via design, development, 
manufacture, and testing of equipment for low-intensity conflict applications. 

Our proximity to the concentration of Navy home ports on the East and Gulf 
Coasts positions us within easy access to our fleet customers. 
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3.2 Personnel: 
- - 

3.2.1 Total personnel: What is the total number of government (military and civilian), on-site 
federally funded research and development center (FFRDC), and on-site system engineering 
technical assistance (SETA) personnel engaged in science and technology (S&T), engineering 
development and in-service engineering activities as of end FY93? For individuals that 
predominantly work in CSFs, involved in more than one CSF, account for those individuals in 
the CSF that represents the preponderance of their effort. (BRAC Criteria I) 

,VOTE: IHDIV has 1,244personnel (total - not just CSF's) actively perj'arming the Energetics 
S& T, Engineering Development, and In-Service Engineering). 

Guns and Ammunition CSF. 
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Types of personnel 

I i F l  anagement ( ~ u p v )  

I TOTAL II 43 1 0 I 0 I 0 I 

Number of Personnel 

On-Site SETA Government 

Civilian I Military 

On-Site FFRDC 



\ FOR OFFICIAL USE ONLY 

NOTE: \ 

3.2.1 Total ersonnel: What is the total number of government (military and civilian), 
on-site federal1 funded research and development center (FFRDC), and on-site system a 
engineering technkal assistance (SETA) personnel engaged in science and technology 
(S&T), engineering. evelopment and in-service engineering activities as of end FY93? 't For individuals that pwdominantly work in CSFs, involved in more than one CSF, account 
for those individuals i&e CSF that represents the preponderance of their effort. (BRAC 
Criteria I) \ 

', 
Total WEAPONS CSF. Energetics functions and personnel thread across 
Missiles/Rockets, Cruise Missile's, Guns and Ammunition, ICBMISLBM, and Bombs 
(ordered by level of effort). Impractical to identify full complement of people that 
support each product. \, 

I .  The BRAC 93 transfer of the Explosives Research and Unde functions 
porn the Dahlgren Division Detachment White Oak to IHDIV 
to consolidate full spectrum life cycle management at IHDIV. 
civilians were added to our rolls including 202 Technical, 39 
These personnel are included above to more accurately show 

I .  IHDIV has 1,244 personnel (total - not just in CSF's) actively pevbrm 
Energetics S& T, Engineering Development, and In-Service Engineering. 

Types of personnel 
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' '\ 
Number of Personnel 

461 
72 

143 
676 

"OVernT On-Site FFRDC 

Civilian 

0 

On-Site SETA 

Militaty 

2 
1 
7 

\ 0 
0 

\ 0 m 



3.2.2 Education: What is the number of government personnel actively engaged in S&T, a 
engineering development and in-service engineering activities by highest degree and type of 
position? Provide the data in the following table: (BRAC Criteria I) 

Guns and Ammu 
Type of 

Degree1 Diploma 

High School or 
Less 

Associates 
Bachelor 
Masters 

Doctorate 
(include 

MedNetJetc.) 
TOTAL 

(*Civilians ONLY 

 tio on CSF. 
Number of Government Personnel by Type of Position* I 

28 1 3 1 12 1 
Information unavailable for military.) 

,VOTE: IHDIV has 1,244 personnel (total - not just in CSF's) activtdy performing the 
Energetics S& T, Engineering Development, and In-Service Engimeering including 
33 Doctorates, 95 Masters, and 95 Associates degrees. 

Other Technical 
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What is the number of government personnel actively engaged in 
development and in-service engineering activities by lhighest degree and 
Provide the data in the following table: (BRAC Criteria I) 

Energetics functions and personnel thread across 
Missiles, Guns and Ammunition, ICBWSLBM, and Bombs 

Impractical to identify full complement of people that 
support each produc\ 

Number of Government Personnel by Type of Position* 

NOTE: \ 
I .  The BRAC 93 transfer of the Explosives Research Warheads functions 

@om the Dahlgren Division Detachment White Oak to on 4/3/94 
to consolidate full spectrum life cycle management at 
our roles. These personnel are included above to 
capability. 

Other 

105 

17 - 
- 18 

3 

0 

143 

Degree/ Diploma Management 
( SUPV) 

High School or F 
Less 

I .  IHDIV has 1,244 personnel (total - not just in CSF's) actively 

33 Doctorates, 95 Masters, and 95 Associates degrees. 
Energetics S& T, Engineering Development, and In-Service 

Information unavailable for mifm;) 

Associates 
Bachelor 
Masters 

Doctorate 
(include 

MedNetIetc.) 
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72 

- -  - 

I \ 15 
\278 

2 - 
77 

6 



3.2.3 Experience: What is the experience level of government personnel? Fill in the F( 
number of government personnel in the appropriate boxes of the following table. (BRAC 
Criteria I) 

Guns and Ammunition CSF. 
Years of Government and/or Military Service I 
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Type of 
Position 

Technical 
Management 

(SUPV) 
Other 
Total 

11-15 
years 

5 
0 

3 
8 

Less than 
3 years 

1 
0 

0 
1 

16-20 More than 
years 20 years 3-10 years 

14 
0 

4 
18 

2 
5 

3 
11 
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What is the experience level of government personnel? Fill in the 
personnel in the appropriate boxes of the followi.ng table. (BRAC 

Criteria I) 

Total Energetics functions and personnel thread across 
Guns and Ammunition, ICBMISLBM, and Bombs 

to identify full complement of people that 
support each product. 

\ Years of Government andlor Military 

I I \ I I 

Total I 18 ( 2 q  1 118 1 64 i 213 il 
\ 

Type of 
Position 

Technical 
Management 

( S ~ P V )  
Other 

,VOTE: The BRAC 93 transfer of the Warheads 
functions @om the Dahlgren Division 
on 4/3/94 to consolidate full spectrum 
were added to our roles. These 
IHDI V's current capability. 
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\ 

16-11. 11-15 
years 

73 

Less than '.' 

3 years 
13 

yea-1 3-10 years 
'\, 206 

22 1 33 1 

12 

33 

O 

5 
\ 7  

\ 50 



FOR OFFICIAL USE ONLY 

3.2.4 Accomplishments During FY91-93: For government personnel answer the 
following questions. 

3.2.4.1 How many patents were awarded and patent disclosures (only count disclosures 
with issued disclosure numbers) were made? (BRAC Criteria I) 

Guns & I 1 I 
Ammo 1 I 

Awarded CSF 

Guns & I 1 I 

Disclosures 

Ammo 
I I 

E : I ; I  
Guns & 
Ammo 

Guns & 

Guns & m 
1 

Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

1 

1 

Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Patent Titles (List) 

1 

1 

Guns & 
Ammo 

1,3,4-Oxadiazoles Containing The 
Pentafluorothio (Sf5) Group 

2-Azido-2,2-Difluoroethanol 

I 

2-Polynitroalky-5-Perfliuoroalkyl- 1,3,4-0xa 
diazoles 

Alternate Methods of Preparation of e and 
y Polymorphs of Hexarlitroisowurzitane 

Binders For Melt Castable Plastic Bonded 
Explosives 

Booster Explosive Rings 

Complexation Of Cyclcldextrin Nitrate With 
Nitrate Ester Plasticizers 

- -- 

Concentration Of Isotopic Hydrogen By 
Temperature Gradient Effect In.. . . 

Detonation Through Solid-State Explosive 
Fiber Bundle 

Dynamic Compaction Processing System 

Energetic Melt Cast Explosives 
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- 
Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo - 
Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Energetic Polymer 

Flexible Sheet Explosi~re 

High Density Energetic: Materials 

High Energy Plastic Bonded Explosives 

High Melting Aromatic: Nitrate Esters 

High-Melting Amino A.romatic Nitrate 
Esters 

Improved Ammonium :Dinitrimide (ADN) 
Synthesis 

Improved Ammonium jDintramide 
Synthesis (Confidential) 

Improved Process for N-Chloromethyl 
Nitramines 

Improved Process for Synthesis of 
1,7-Dihydroxy-2,4,6-trinitro-2,4,6-triazahep 
tane (3ND) 

Material And Method For Fast Generation 
Of Hydrogen Gas And Steam 

Modified Channel Effect For Solid 
Explosive Detonation 

N,N'-Bis(4,4,4-Trinitro butyry1)Hydrazine 

Nitration Of Cyc1odextl:in 
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. .I 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

N-(2-Hydroxyethyl 
Nitrate)-2,4,6-Trinitrobenzamide 

Pentafluorosulfanylnitramide Salts (U) 

Poly (fluoroalkoxyphosphazene - 
Cycloaliphatic Nitramine Based Molding 
Powders 

Process For Preparing Ammonium 
Dinitramide 

Process For Producing Hydroxy 
Terminated Nitramines 

Process For Producing N-Chloromethyl 
Nitramines 

Spiro(N,N'-Dinitroethy 1enediamino)Cyclotr 
iphosphazenes 

2-Polynitroalky-5-Perfluoroalkyl- 1,3,4-Oxa 
diazoles 

An Improved Synthesis of Cyanogen from 
Gl yoxime 

Bis(2-Fluoro-2,2-Dinitroethy l)Carbonate, 
Pentafluorosulfanylimirie 

Bis(2-Nitro-2-Azapropyl)Ether 

Bonding Agent of Composite 

Booster Explosive Rings 

Complexation of Cyclodextrin Nitrate with 
Nitrate Ester Plasticizers 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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-- - 

Densifying & Stablizing Ingredient Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

-- -- 

Electrical Firing Circuit 

1 

1 

1 
- 

Embedded Can Boostel- 

-- 

Guns & 
Ammo 

Energetic Binders For :Plastic-Bonded 
Explosives 

Guns & 
Ammo 

Energetic Plasticizer & Improved Gas 
Producing Charges 

Guns & 
Ammo 

Flexible Sheet Explosive 

Guns & 
Ammo 

Hazardous Material Re:moval Using 
Strippable Coatings 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

High Density Energetic: Materials 1 

1 

1 

1 

High Melting Aromatic: Nitrate Esters 

High-Melting Amino Axomatic Nitrate 
Esters 

Hydroxylarnmoniurn Nitrate Process 

Guns & 1 
Ammo I I 
Guns & I 
Ammo 

I I 

--- - 

Improved Procedure For Chemical 
Compounds 

Isotactic Poly(Glycidy1 Nitrate) and 
Synthesis thereof 
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Guns & 
Ammo 

Guns & 
Ammo 

1 

1 

Launching Projectiles 7Nith Hydrogen Gas 
Generated From Aluminum Fuel.. . . 

Launching Projectiles INith Hydrogen Gas 
Generated From Titaniim- Water.. . 
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'VOTE: The BRAC 93 transfer of the Explosives Research and Underwater Warheads 
j k t ions f iom the Dahlgren Division Detachment White Oak to IHDIV was implemented 
on 4/3/94 to consolidate full spectrum life cycle management at IHDIK 270 civilians 
were added to our roles. The table above includes patent disclosures and patent awards 
+om these personnel. This information may appear in the Dahlgren Division, NSWC 
input for this datacall, but is included here to more accurately describe the current 
capabilities of IHDN. 
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Material And Method ISor Fast Generation 
Of Hydrogen Gas And Steam 

Melt Cast Thermoplastic Elastomeric 
Plastic Bonded Explosive 

Method Of Preparation Bis(Dinitropropy1) 
FormaVDinitrobutyl . . . . 

Method of Producing Triaminoguanidine 
Nitrate 

Monopropellant Composition 

N,N'-Bis(4,4,4-Trinitrobutyry1)Hydrazine 

N-(2-Hydroxyethyl 
Nitrate)-2,4,6-Trinitrobenzarnide 

Process for Producing Improved 
Poly(Glycidy1 Nitrate) 

Process For Producing N-Chloromethyl 
Nitramines 

Shaped Charge with Explosively Driven 
Liquid Follow Through 

Warhead Casing 

. 
Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Guns & 
Ammo 

Total 33 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

33 
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3.2.4.2 How many papers were published in peer reviewed journals? (BRAC Criteria I) 

1. "Nitro- and Fluoropolyformals, I1 Novel Polyformals from a.w-Fluoro-and Nitrodiols," 
H. Adolph, L. Nock, J. Goldwasser, and R. Farncomb, Journal of Polynler Science, Vol. 
29, 719-727, 1991. 

CSF 

Guns & 
Ammo 

Total 

2. "Defect Density Measurements in Shocked Single Crystal Arnmoniuim Perchlorate by 
X-Ray Photoelectron Spectroscopy," B. C. Beard, H. W. Sandusky, B. (3. Glancy, and W. 
L. Elban, Journal of Materials Research 7, 3266 (1992). 

3. "Quantitative Correlation of XPS Linewidth with Dislocation Density in Shock Loaded 
Ammonium Perchlorate," B. C. Beard, H. W. Sandusky, B. C. Glancy, and W. L. Elban, 
Surface and Interface Analvsis 20, 140 (1993). 

Number 
Published 

18 

18 

4. "Polynitroalkyl Derivatives of SF,N=CCl,, Nitrations of SF, Imines," M. E. Sitzmann 
and R. D. Gilardi, J. Fluorine Chem. 63, 203 (1993). 

Paper Titles 
(List) 

See list below 

5. "Polynitroaliphatic Explosives Containing the Pentafluorosulfanyl (SlF5) Group: The 
Selection and Study of a Model Compound.", M. E. Sitzrnann, W. H. Gilligan, D. L. 
Ornellas, and J. S. Thrasher, Energetic Mat., m, 352 (1 990). 

6. "N-Pentafluorosulfanyl-N-Nitro Carbamates", M. E. Sitzrnann, J. Fluorine Chem., 
52(2), 195 (1991). 

7. "The Isolation of a Bi(2,4,6,8-tetraazabicyclo[3.3.0]octane) from the Reaction of 
Flyoxal with Benzylamine," M. Chaykovsky, W. M. Koppes, T. P. Russ'ell, R. Gilardi, C. 
George, and J. L. Flippen-Anderson, J. Org;. Chem., 1992, 57, 4295-4297 
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8. "Structure-Reactivity Aspects of Nitroalkyl Acetate Hydroysis," D. I3. Gallis, B. J. 
Acken, J. A. Warchaw, A. L. Richardson, DeL R. Crist, D. Cichra, J.C)rg. Chem., 55, 
1990. 

9. "Nitro- and Fluoropolyformal. 111. copolyformals from Mixtures of l?luoro- and Nitro 
a.w.-diols." L. A. Nock, J. M. Goldwasser, and H. G. Adolph, Journal of Polymer 
Science, Vol. 29, 1 133-1 149, 1991. 

10. "Polynitroaliphatic Explosives Containing the Pentafluorosulfanyl (SF 5) Group: The 
Selection and Study of a Model Compound," M. E. Sitzmann, W. H. Gilligan, D. L. 
Ornellas and J. S. Thrasher, J. Energetic Mat., 8 (4), 352, 1990. 

11. "Improved Synthesis of 2,2,2-Trinitroethyl Ethers," M. E. Sitzmanrl and H. G. 
Adolph, Svnth. Comrn., 20 (21), 3303, 1990. 

12. "N-Pentafluorosulfanyl-N-Nitro Carbamates," M. E. Sitzmann, J.luorine Chem., 52 
(2), 195, 1991. 

13. "Synthesis and Stability of 2,4,6-Trinitrobenzylamine," M. E. Sitniann and H. G. 
Adolph, Heteroatom Chem., 4 (I), 51, 1993. 

14. "Polynitroalkyl Derivatives of SF5N=CC12: Nitrations of SF5 Imin~es," M. E. 
Sitzmann and R. D. Gilardi, J. Fluorine Chem., 63, 203, 1993. 

15. "Concurrent Engineering: The Cost Effective Solution for the Development and 
Support of Military System and Equipment," K. Grote, Journal of American Societv of 
Naval Engineers (ASNE), July 1993. 

16. "Nitro- and Fluoropolyformals, I1 Novel Polyformals from a.w-Fluoro-and 
Nitrodiols," H. Adolph, L. Nock, J. Goldwasser, and R. Farncomb, Journal of Polymer 
Science, Vol. 29, 719-727, 1991. 
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17. "An Investigation into Propellant Stability," G. Stine, Journal of halvtical 
Chemistry Volume 63, 199 1. 

18. "Have LC Lab, Will Travel (Testing Propellant Stability After Desert Storm)," 
G. Stine, Journal of Analvtical Chemistry Volume 64, 1992. 

NOTE: The BRAC 93 transfer of the Explosives Research and Underwater Warheads 
functions@om the Dahlgren Division Detachment White Oak to IHDIV was implemented 
on 4/3/94 to consolidate full spectrum life cycle management at IHDIV. 270 civilians 
were added to our roles. The list of papers above includes 20 papers published by these 
personnel in peer reviewed journals. This information will appear in the Dahlgren 
Division, NSWC input for this datacall, but is included here to more accurately describe 
the current capabilities of IHDIY. 
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3.3 Workload 

GUNS & AMMUNITION CSF 

3.3.1 FY93 Workload 

3.3.1.1 Work Year and Lifecycle: Identifl the number of actual workyears executed for 
each applicable CSF in FY93 for each of the following: government civilian; military; 
on-site FFRDCs; and on-site SETAs. (BRAC Criteria I) 

Fiscal Year 1993 Actual 

NOTE: 

Science & 
Technology 
Engineering 
Development 

In-Service 
Engineering 

I .  IHDIV's FY 93 Energetics S& T, Engineering Development, and In-Service Engineering 
work at the component and sub-component level extends beyond the scope of CSF 
de$nitions. The following (direct) Energetics workyears are NOT inclua'ed in any of the 
CSF tables: I I S&T, 53 Engineering Development, and 424 In-Service Engineering. 

2. The BRAC 93 transfer of the Explosives Research and Underwater Rrarheads firnctions 
from the Dahlgren Division Detachment White Oak to IHDIV was implemented on 4/3/94 
to consolidate fill spectrum life cycle management at IHDIV. 270 civilians were added to 
our roles. In FY95 these personnel will perform another 21 1 direct workyears in 
Energetics that are not included above. 

Civilian 
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Military I 
3 

1.9 

FFRDC SETA 
0 

0 

T p p  0 

0 

0 

0 
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3.3.1.2 Engineering Development By ACAT: For each Conlmon Support Function 
(e.g. airborne C4I) a t  each activity engaged in engineering development, provide: 
- For each ACAT IC, ID, and I1 program (as defined in DODI 5000.2): 

- The name of the program 
- A brief program description 

- For each ACAT I11 and IV programs: 
- The number of such programs 
- A list of program names 

- For each program not an ACAT I, 11,111, niT: 
- The number of such programs 
- A list of program names 

- For the purpose of this question, any program between Milestone I and IV and 
containing demonstration and validation (DemNal6.4)Engineering and Manufacturing 
Development (EMD 6.5) h d s  in the FY95 PBS is considered to be engaged in 
engineering development (BRAC Criteria I). 

I 

ACAT IIUN I 0 

ACAT I1 NONE 

- - 
Narrative Work- 

years 
(FY93 

Actual) 

0 

0 

0 

0 

1.5 Propulsion Technology 
Development and 

Technical Support for 
Electro-Thermal Chemical 

(ETC) Gun 

FY93 
Funds 

Received 
(Oblig. 

Author.) 
0 

0 

0 

0 

$250K 

Energetic MateriaYProcess 
Development and 

Technical Support for Gun 
Ammunition Rounds 
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3.3.1.2 For each Common Support Function (e.g. 
in engineering development, provide: 

(as defined in DODI 5000.2'1: 

- A list of program names 
- For the purpose of this question, between Milestone I and IV and 
containing demonstration and 6.4)lEngineering andl Manufacturing 
Development (EMD 6.5) considered to be engaged in 
engineering development (BRAC Criteria I). 

A C A T  IC 0 
NONE 

ACAT ID NONE 0 
0 O \\ 

I 

ACAT I1 NONE 0 0 

' Y93 Funds 
eceived 6 blig. 

~uthpr . )  

Engineering 
Development 

I 

ACAT IIIIIV 0 0 0 

Narrative Name or 
Number 
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Work- 
years 
(FY93 

Actual) 
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3.3.1.3 In-Sewice Engineering: For each Common Support Function. at each activity 
engaged in in-service engineering, list the in-service engineering efforts, the FY93 funds 
(from all sources) obligated for these efforts, the FY93 workyears for tlhese efforts, and 
the weapon system(s) supported by these efforts. In-service engineering consists of all 
engineering support of fielded andor out of production systems and includes efforts to 
improve cost, throughput, and schedule to support customer requirements as well as mods 
and upgrades for reliability, maintainability, and performance enhancements. (BRAC 
Criteria I) 
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.. 

Weapon System(s) 
Supported 

20mrnto16"Navy 
Gun Ammo 

A m y  105mm Tank 
Round 

Common 
Support 

Functions 

Guns & 
Ammo 

In-Sewice 
Engineering Efforts 

(List) 

Propellant/Propulsion 
Unit Fleet Support, 

and Technical Support 
for Production 

Engineering, Design, 
Configuration 
Management, 

Technical 
Documentation, 

Testing, Engineering 
Investigations, and 

Logistics 

FY93 Actual 

Funds 
Received 

(Obligation 
Authority) 

3,096K 

Work 
years 

21.2 
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NOTE: IHDIV has 424 workyears of Energetics In-Service Engineering Work outside 
the scope of CSF definitions. 
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20mm to 16" Navy 
Gun Ammo 

8.5 

29.7 

3,235K 

$6,33 1K 

.. 
Guns & 
Ammo 

TOTAL 

ExplosiveIWarhead 
Process Development, 

Fleet Support, and 
Technical Support for 

Production 
Engineering, Design, 

Configuration 
Management, 

Technical 
Documentation, 

Engineering 
Investigations, and 

Testing 
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3.3.2 Projected Funding 

3.3.2.1 Direct Funding: For each applicable CSF, identi@ direct mis:sion funding by 
appropriation from FY94 to FY97. Use FY95 PBS for FY95-FY97. (BRAC Criteria I) 

FUNDING ($K) 

3.3.2.2 Other Obligation Authority: For each applicable CSF, identi-& reimbursable 
and direct-cite funding (other obligation authority expected) from FY94 to FY97. Funding 
allocation must be traceable to FY95 PBS. (BRAC Criteria I) 

FUNDING ($K) 

FY97 CSF 
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Guns & Ammo 

RDT 
WPN 

O&MN 
OPN 
SCN 

DBOF 
Other Navy 
Other Army 
Other AF 

Private Parties 
Other Govt. 

FMS 

TOTAL 

CSF 
Guns & Ammo 

FY96 FY94 FY95 

FY94 
0 

820 

865 

1,114 

80 

3 00 

254 

60 

298 

0 

0 

0 

0 

3,79 1 

FY 95 
0 

1100 

1,482 

1,212 

93 

3 00 

204 

100 

218 

0 

0 

0 

0 

4,709 

680 1 290 

1,457 

1,2'75 
15 5 

294 

:5 9 

100 

219 

0 

0 
0 

0 

1,026 

1,295 

65 

3 00 

5 9 
60 

242 

0 

0 

0 

0 

4,149 1 3,337 1 I 
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3.4 Facilities and Equipment 

3.4.1 Major Equipment and Facilities: Describe major facilities andl equipment 
necessary to support each Common Support Function (include SCIFs). If the facilities and 
equipment are shared with other functions, identify those functions and the percentage of 
total time used by each of the functions. Provide labeled photographs that picture the 
breadth and scope of the equipment and facilities described. If it is uniique to DOD, to the 
Federal Government, or to the US, describe why it is unique. Insert the replacement cost. 
For this exercise, Replacement cost = (Initial cost + capital investment) multiplied by the 
inflation factor for the original year of construction. (BRAC Criteria 11:) 

Unique To I 
Common 
Support 
Function 

Guns & 
Ammo 

Guns & 
Ammo 
Guns & 
Ammo 

Guns & 
Ammo 
Guns & 
Ammo 
Guns & 
Ammo 

Major Facility or 
Equipment 
Description 

Energetics Material 
Research Laboratory 

Weapons Product 
Development 
Nitramine Gun and 
High Energy 
Propellant Facility 
Chemicals Processing 

Ordnance Test and 
Evaluation Facility 

ChemicaVPhysical 
Characterization 

DOD 
Federal 
Gov't 

I Replacement 
Cost* ($K) 

24,000 

* Replacement cost has been computed to be consistent with the BRAC 95 Military Value 
Data Call #5. 
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3.4 Faci 'ties and Equipment '.t 
Facilities: Describe major facilities ancl equipment 

on Support Function (include SCIFs). If the facilities and 
functions, identify those functions and the percentage of 
ctions. Provide labeled photographs that picture the 

and facilities described. If it is unique to DOD, to the 
describe why it is unique. Insert the replacement cost. 
= (Initial cost + capital  investment)^ multiplied by the 
of construction. (BRAC Criteria I[) 

Common Major Facility 

Research Laboratory 

Guns & Weapons Product 
Ammo Development 
Guns & Nitramine Gun and 
Ammo High Energy 

Propellant Facility 
Guns & Chemicals Processing 
Ammo 
Guns & Composite 
Ammo PropellanflBX 

Processing 
Guns & Ordnance Test and 
Ammo Evaluation Facility 
Guns & ChemicaVPhysical 
Ammo Characterization 

Unique To 1 
Replacement Fl$? 1 U.S.  1 Cost*(SK) I 

* Replacement cost has been computed to be consistent with the BRAC 9 
Data Call #5. 
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FACILITIES UTILIZATION (%) IlY CSIQ 

Examples of non-CSF S&T, Engineering Devclopment, In-Service Engineering work: Work associated with torpedo warheads, torpedo fuels, 
explosives research, undersea mine neutralization devices, insensitive munitions advanced development, ordnance environmental research, 
explosives safety, energetics manufacturing technology. 

Examples of items manufactured: Missile warheads, rocket rnotors (2.71iW, 5", Mlc 22 for MICLIC, ASROC), propulsion systems for target8 and 
test sleds, rocket catapults, igniters for rocket.s/missiles, arming and firing devices, torpedo warheads, mine clearance system components, 
explosive shock test charges, M43 and XM39 nitrarnine gun propellant, torpedo fuel (Otto Fuel), Nitroglycerine (NG) Casting Solvents, Nc 
Lacquer, Nitranol, various nitrate esters, pelletized nitrocellulose, High Bulk Nitroguanidine, and IIigh Energy Cnsting Powder. 

- 

Energetics Material 
Research Laboratory 

Missiles1 
Rkts 

9% 

Cruise 
Missile 

1% 

Weapons Product 
Development 

Nitramine Gun and 
High Energy Propellant 
Facility 

Chemicals Processing 

Composite 
Propellant/PBX 
Processing 

Extruded Energetics 
Products Facility 
- --- - - 

Ordnance Test and 
Evaluation Facilitiy 

ChcmicuVPhysicul 
Characterization 

2% 

-- 

1% 

-- 

-- 

- - 

15% 

5% 

47% 

2% 

2%) 

5% 

5% 

60% 

35%) 

Guns & 
Ammo 

2% 
----- 

5% 

6% 

2% 

-- 

-- 
- -~ 

5% 

20%) 

ICBM1 
SLBM 

6% 

-- 

2% 

2% 

-- 

-- 
- - 

-- 

15% 

Bombs 

1% 

1% 

-- 

-- 

1% 

-- 
- - - - 

-- 

-- 

Non-CSF 
S&T, Engr. 

Dev., 
In-Service 

81% 

41% 

-- 

-- 

1% 

10% 
- -- - -- - 

-- 

-- 

Manuf. 
Itenls 

- 
-- 

TOTAL 

100% 

4% 

90% 

93% 

93% 

85% 
- - 

20% 

25% 

10070 

100% 

100% 

100% 

100% 
- 

100% 

1 OOf% 
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MAJOR FACILITY DESCRIPTIONS: 

The energetic material research laboratory consists of the following faciilities: 

Technical Center Site 

FacilitytEquipment 
Nomenclature or Title 

Energetic materials formulation and characterization laboratories 
Energetic chemicals synthesis laboratory 
Energetic chemicals pilot plant 
Explosive/propellant aging facilities 
Explosive storage magazines 

Indian Head Division, 
NSWC 

Energetic Materials 
Research Laboratory 

The Energetic Materials Research Laboratory at Indian Head is unique .within DOD 
because of the breadth of capability which it provides. This one facility supports not only 
laboratory scale functions (synthesis of new materials, formulation of new explosives or 
propellants, and characterization of these materials) but also provides the ability to develop 
the scale up these new materials so that they can be evaluated for weapon system 
application. 

The Indian Head Division provides for the Navy (and DOD) the only capability, at one 
location, to synthesize, formulate, and scale up for development any type of chemical, 
propellant, explosive, or pyrotechnic which may be required for we:apons 
applications. The complex of facilities and equipment provided by the Energetic 
Materials Research Laboratory is utilized today for R&D projects for new chemicals and 
formulations, environmental processes, and characterization studies. 

Development of new formulations, improvements in the synthesis techniques for new 
chemical ingredients, and the characterization of the products are conducted in the 
laboratory facilities at the milligram to the gram scale using state-of-the-art 
instrumentation. Several laboratory buildings are used for this purpose, with each building 
being further divided into numerous individual laboratories. These facilities are also 
heavily used for programs to determine the aging characteristics of propellants and 
explosives in order to predict the safe life of units loaded with the materials and any 
changes in performance as a function of age. Typical programs which 21re supported here 

PAGE 137 
3 1 March 1994 

FOR OFFICIAL USE ONLY 



FOR OFFICIAL USE ONLY 

include formulation of new insensitive, minimum smoke propellants for missile application 
(Navy 6.2), the Navy's Insensitive Munitions Advanced Development program, and 
characterization studies for weapon systems such as Trident, Harpoon, Standard Missile, 
Penguin, and a variety of aircrew escape propulsion units. A new effort now beginning is 
to develop a replacement propellant for torpedo application which will be cleaner burning. 
The characterization capability provided by this facility is also extensively used to resolve 
problems which arise during the production of propellants and explosives, both at Indian 
Head and at other facilities. Modern composite propellants and explosives are very 
sensitive to minor changes in the properties of the raw materials, and a. sophisticated 
capability to evaluate the chemical and physical properties of the raw rnaterials as well as 
their interaction in the final product is essential to maintaining a qua1it:y product. 

The chemicals pilot plant facility is used to provide increased quantities of new energetic 
chemicals and to prove out the synthesis methods developed in the laboratory. This work 
may begin with the synthesis of a few grams using glassware and can be scaled up 
through a variety of equipment as large as 1000 gallon glass lined reactors. Programs 
supported by this capability include the Navy's 6.1 materials and 6.2 explosive and 
propulsion efforts as well as sponsors in the other services. Materials such as ADN, CDN, 
and TNAZ are being synthesized here. 

The combined cost to replace the facilities and equipment is $24M. 

Some portions of the energetic materials research capability provided by the facility and 
people at Indian Head are available from other DOD or private sector sources. Facilities 
such as the U. S. Army Armaments Research Development and Engineering Center at 
Picatinny Arsenal, NJ, the NAWC Weapons Division, China Lake, CA., and two of the 
DOE facilities have laboratory capabilities for the synthesis of new mal:erials, formulation 
of propellants and explosives, and characterization of these materials. However, we 
believe only IHDIV has the capability to continue the synthesis beyond the laboratory 
scale. Several private sector firms also have laboratory capabilities similar to the 
government laboratories discussed above. As with the government labs, the capability for 
scaling up the new materials is very limited. Only Indian Head, by providing the ability 
to begin with the synthesis and characterization of a new energetic molecule and continue 
its development through pilot scale manufacture, ensures that the Navy and DOD will 
have the capability to provide itself with any needed energetic material in the future. 

Separation of the energetic materials R&D capability from an active production facility 
and from the design agentlin-service engineering functions for these ma.terials would result 
in a loss for all three hctions.  The R&D group would lose the experience gained from 
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being involved in the transition of new materials developed in the label-atory as they are 
scaled up for processing in a production type facility. This interaction helps to ensure a 
smoother transition. The scale up of materials developed in an isolated laboratory 
environment frequently suffers because techniques which are feasible 011 a small scale can 
have serious problems on a larger scale. The production and engineering functions would 
suffer because the basic knowledge of the R&D group would not be available to help 
solve problems which occur in the production of the very complex propellants and 
explosives now required for modem weapon systems or in determining the causes of 
failures which may occur during fleet use. The impact of this loss would be felt in 
virtually all weapon systems in use by the fleet, including surface and air launched 
missiles (both warheads and propulsion), gun ammunition (projectiles and propelling 
charges), bombs, torpedos (warheads and propulsion), mines, mine countermeasures 
(deployment systems and explosive charges), aircrew escape systems, stores separation 
charges, and transfer systems. 

One of the BRAC 93 decisions was to transfer the Navy's principal RDbT&E capability for 
explosives, explosive components, and warheads technology fiom the White Oak site of 
the Dahlgen Division of NSWC to the Indian Head Division. Effective 3 April 1994, this 
transfer was completed organizationally, and over the next 2-3 years the physical move 
will be completed; the initial movement of people is in fact beginning this year. In order 
to make maximum use of existing facilities, minimize the costs of the nnove, and to 
achieve maximum benefit from the merger of the two groups, Indian Hlaad's existing R&D 
facilities and people discussed in this section have been organizationally combined with 
the energetics group transferred from White Oak. These same Indian Head facilities will 
form the base for all of the RDT&E work to be done by the combined group. As the 
people, with their equipment move fiom White Oak to Indian Head, the: types of work 
supported by this facility will expand considerably. The effort on synthesis of new 
energetic materials and the formulation and testing of new explosive formulations will be 
considerably larger than today. Work which will represent an expansion of capability will 
include concept and proof-of-principle studies of new warhead designs, development of 
detonators and initiation trains, and the modeling and simulation of explosives and 
warheads using advanced mathematical techniques. The detonation physics studies will 
require the construction of an experimental facility with a series of bombproof chambers 
for the conduct of highly instrumented, controlled detonation experiments on new 
explosives and warhead concepts. The work done by this group is primarily for Navy 
R&D programs, such as the 6.2 Explosives and Underwater Warheads, (5.2 Mine 
Countermeasures, and 6.3B Insensitive Munitions Advanced Development projects. 
Considerable work is also done for other Navy development programs and for the other 
services. 
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Major Equipment over $500K: 

2-Stage Gas Gun: This gun assembly is used to determine the susceptibility of ordnance 
items to fragment imoact. Replacement cost for this equipment is $750K. This 
equipment is currently located at the Indian Head Division On-Site Office White Oak, 
MD. 

2.3 MeV X-Ray System: This portable system is used for Flash Radiography of objects 
through thin metal and water. Replacement cost is $500K. This equipment is currently 
located at the Indian Head Division On-Site Office White Oak, MD. 
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The Ordnance Environmental Support Office (OESO) is responsible for 
the evaluation and coordination of environmental technology proposals, 

determination of critical technology, maintenance of ordnance 
environmental database, and recommendations for Navy policies and 

procedures for environmental compliance. 





High-Performance Liquid Chromatography. Instrumented equipment for rapid 
analysis.of organic liquids. 









rgon Plasma Spectrometer: Used 







Accelerating Rate Calorimeter - 
measures thermal characterization 
of explosives (e.g) maximum 
adiabatic heating rate, reaction 
kinetics and rates, thermal stability, 
and material cornpatability 





2-Stage Gas Gun 
Energetics Materials Research Laboratow i 
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Technical Center Site Indian Head Division, 
NSWC 

FacilityIEquipment Weapons Product 
Nomenclature or Title Development 1 

The weapons product development capability at Indian Head is devoted to the 
development of energetic materials (propellants, explosives, and pyrorechnics) and the 
units into which they are loaded (rocket motors, JATOS, gun propelling charges, igniters, 
and warheads). The functions performed in these areas include development, design 
engineering, modeling and analysis, fleet support engineering, and production support. 
The facilities which support this capability consist of the following major areas: 

Composite propellant and explosives facility 
Gunlsolvent propellant facility 
Solventless double base facility 
Melt Cast Explosive Mixing/Casting Facility 
Explosives Press Loading Facility 
Pyrotechnic materials facility 
Continuous processing facility 
Rocket motor case braiding facility 
Rocket motor/warhead process development facility 
Explosive/propellant curing facilities 
Explosive storage magazines 
Engineering analysis and design facility 

The facilities include substantial office space to house the engineers and technicians 
involved in the design and engineering work on the weapons products themselves. 

This complex of facilities and equipment provides the Navy's (and DC)D's) only 
capability, at one location, for: 

* the development and scale-up of any type of propellant, explosive, or pyrotechnic 
which may be required for weapons applications; 

* the development of new processes and techniques for the manufacture of any type 
of propellants, explosives, and pyrotechnics; 
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* the development of processes for the loading of new rocket moitors, warheads, and 
igniters. 

Composite Propellant and Explosives Facility 

Development of new composite explosives and propellants is conducted using a series of 
vertical mixers which range in size from one pint to 150 gallons. Onct: the basic 
sensitivity and stability characteristics of new formulations have been established in the 
laboratory, they are transitioned into this series of mixers for scale up and process 
development. It is here that the formulation is optimized, the process is modified as 
necessary to achieve desired properties, and the samples prepared for performance and 
survivability testing. A variety of support equipment necessary to provide any required 
particle size of oxidizer or fuel, to cast samples, and to prepare them for test are also 
available. Several multi-purpose, multi-cell buildings are necessary to support all these 
functions. This facility is used in the development of propellants and explosives for use in 
aircrew escape propulsion (AEPS) units, Jet Assisted Takeoff (JATO) propulsion units 
(MK 128), unguided rockets (2.75"), torpedo warheads (MK 122), missile warheads (MK 
125), mine counter-measure explosive devices and propulsion units (DEMNS). 

The facility also includes a PBX continuous mixer and PBX injection loader developed 
under the IMAD program. The former uses a Programmable Logic Controlled (PLC) twin 
screw extruder and loss-in-weight feeders to mix and load the PBX. This process yields 
less waste than does conventional batch mixing, and is inherently safer because less 
material is processed at any one time. It can also achieve much higher production rates at 
a lower capital investment than with batch processing. The injection loader is used to 
load highly viscous PBX explosives into submunitions such as JSOW arid Tomahawk, and 
detonation cords for Surf Zone. Currently submunitions are primarily loaded with melt 
cast explosives which do not meet vulnerability requirements. The injec:tion loading 
process allows us to load the less vulnerable PBX explosives into these :submunitions. In 
addition to these safety improvements, it can greatly improve the explosive load quality 
and production rate versus conventional casting methods. 

The larger mixers are primarily used to develop explosive loading processes for new 
munitions loaded with PBX explosives. A list of munitions recently, currently, or soon to 
be developed or improved by the Yorktown Detachment are: Standard Missile, Penguin, 
Surf Zone, Tomahawk, SLAM, 5"/54 gun ammunition, 76 mm gun m u n i t i o n ,  
Penetrator Bomb, HARM, Deformable Warhead, ESSM and JSOW. We use data 
collected from these explosive loadings to prepare the Navy Munitions Data (NMD) 
specification that provides the requirements for production explosive loading of ordnance. 
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The NMD governs in-house and contractor production. During production, this facility is 
used to conduct studies to help resolve production problems for munitions such as 
-AMRAAM, HARM, Tomahawk, G.P. Bombs, Penetrator Bomb, Standard Missile, 
Penguin, gun ammunition, MK 50 Torpedo, and other programs. 

Mixer. 150 Gallon APV Advanced Vertical Planetaw (AVM): This mixer is now being 
installed in Bldg 1122 to replace the 150 Gallon Baker Perkins Planetary Mixer located at 
Building 854 which is nearing the end of its useful service life. This mixer, the only one 
of its kind in the country, has a great range of operating parameters available to the 
operators and engineers; The mixing time will be one-quarter of the present time in 
current vertical mixers, and the products made will be the most acculrately formulated 
in the ordnance industry. It will be used to mix plastic bonded explosives and 
composite propellants for programs such as the aircrew escape prop~lsi~on units, the Navy 
Insensitive Munitions Advanced Development Program, and other developmental 
programs. The explosives and propellants can only be made in this type of equipment due 
to the high viscosity of the materials being mixed. The mixer cost $1 ,l100,000. 

The facility also contains a high pressure water washout system that is operated from two 
remote control sites, one (building 459) close by for smaller items and #mother (building 
1782) for larger items. The washout system uses pressurized water and specially designed 
nozzles to cut the explosive from the munition. The facility is used to (develop explosive 
downloading procedures for new munitions, particularly those loaded with PBX 
explosives, Downloading procedures are required for all new munitions for life cycle 
management. These procedures are documented in the Navy Munitions Data 
specifications as an appendix. This facility is also used for downloading rejected 
explosive loaded production hardware so that the hardware may be reused. The facility is 
essential for life cycle management of new munitions and has been used to develop demil 
procedures for AMRAAM, Maverick, Bombs, Tomahawk, gun ammunition, HARM, 
Standard Missile, MK 50 Torpedo, Penguin, and other programs. 

Process development and scale up of most of the explosive formulations developed in the 
Navy's 6.2 Explosives and Underwater Warheads , and Insensitive Munitions Advanced 
Development (IMAD) programs are conducted in this facility. It is also used to resolve 
processing problems which occur both at Indian Head and at private contractors in the 
production of warheads and rocket motors. With the variety of equipment available and 
the technical expertise in the properties of composite propellants and explosives, quick 
process variables studies are completed to provide solutions to processing or materials 
variables related problems. 
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Melt Cast Explosive MixinglCasting Facility 

The main purposes of this facility are to develop mixing and loading processes for new 
melt cast explosives and to explosive load special test charges with melt cast explosives. 
It houses several melt kettles from lab size to a 3,000 Ib. kettle which are used to scale-up 
new explosive formulations to ensure that they can be produced safely and efficiently. 
For example, this facility will be used to scale-up a new melt cast thr:rmoplastic explosive 
(TPX) for the IMAD program that is a candidate explosive for the Joint Direct Attack 
Munition (JDAM) program. The larger mixers are used to develop explosive loading 
processes for new munitions loaded with melt cast explosives. Two of these mixers are 
connected to vacuum chambers required for high quality loading munitions such as 
penetrating warheads. We use data collected from such explosive loadings to prepare the 
Navy Munitions Data (NMD) specification that provides the requirements for production 
explosive loading of ordnance. The NMD governs in-house and cont:ractor production. 
During production, this facility is used to conduct studies to help resolve production 
problems for munitions such as Harpoon, SUS and G. P. Bombs. 

The facility is also used to produce special test charges such as special Shock Test 
Charges and fragmentation block charges. The former are used for testing ship hull 
designs and the latter for evaluating and qualifying new munitions. These are special 
charges required in such limited quantities that private industry has nolt been interested in 
producing them. Our facility provides the Navy a source for such iterns where 
responsiveness, quantity or uniqueness make industry production imprisctical. Finally, this 
facility is used to dry coated explosive materials used to make PBX explosives. 

The current replacement cost of the facility is approximately $5,035K. This is the 
replacement cost of the building and ancillary equipment only and does not include the 
cost of procurement and installation of the processing equipment. 

Explosives Press Loading Facility 

The primary purpose of this facility is to develop explosive pressing p~rocesses for new 
booster and main charge explosives and munitions. The facility was specifically designed 
for this purpose. The main facility contains a specially designed blast wall so that 
personnel are protected without having to retreat to a remote site. This makes our 
pressing operations very efficient. Many presses are contained in this .facility including 
hand presses, 10 ton to 2000 ton presses, an extrusion press, and automated presses. The 
facility also houses preheat ovens and blenders. The 2000 ton press, one of the largest in 
the country, is operated remotely from building 539. 
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This facility is essential to ensuring that explosive processes involving pressed explosives 
are safe and effective prior to transitioning to production. The presses are used to 
evaluate the pressing properties of new pressed explosives and to evaluate proposed 
composition changes to existing explosive formulations for the IMAD .program. The 
presses are also used to develop explosive loading processes for new munitions loaded 
with pressed explosives. A list of munitions recently, currently, or soon to be developed 
or improved by the Yorktown Detachment are: 5"/54 gun ammunition, 76 mrn gun 
ammunition, SABRE boosters, MK 23/24 Cutter, Predator and LAW. We use data 
collected from these explosive loadings to prepare the Navy Munitions Data (NMD) 
specification that provides the requirements for production explosive loading of ordnance. 
The NMD governs in-house and contractor production. Also, this facility is used to 
conduct loading studies aimed at resolving production problems. Some: of the equipment 
is typical of production equipment and well suited for this purpose. 

GunISolvent Propellant Facility 

This facility for the development of gun and other solvent processed propellants represents 
the only capability in the country to scale up from the laboratory to near production scale 
those highly viscous propellants which must be processed in a horizontal mixer using 
solvents, extruded into the desired shape, and then granulated. At the present time, such 
propellants are typically used for gun system applications. This facility has been used for 
the development of all of the highly loaded nitramine gun propellants (],OVA) since the 
mid-1970's by both the Navy and Army. One of these propellants, M4.3, is in production 
for the Army's M900 tank round. Variants of this propellant are now being developed 
and scaled up in this facility for use in the Navy's Advanced Gun Weapon System and 
Electrothermal chemical (ETC) gun programs as well as the Army's future 120 MM tank 
gun ammunition. 

Solventless Double Base Facility 

Solventless processed double base propellants are still widely used in mimy rocket, JATO, 
aircrew escape, and mine countermeasure units. Except for the production capability at 
Radford Army Ammunition Plant, this facility represents the only active capability to 
process solventless double base propellants remaining in the country; it is the only 
developmental capability remaining. Included in this capability are the rolling mills for 
the processing of the propellant and pilot scale extrusion presses for forming it into the 
required shapes. Recent successes here include the development of formulations for the 
2.75" rocket which do not use lead compounds to control the propellant burning rate. 
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Higher performance propellants for application to underseat rocket motors (pilot ejection) 
which also do not depend on lead ballistic modifiers are now being developed. 

Pyrotechnic Materials Facility 

The processing of pyrotechnic materials to support development programs for new CAD 
items is also supported by a variety of mixing, blending, and pressing equipment. Such 
materials are more sensitive to accidental initiation than most propel1an.t~ and explosives, 
and they must be handled in very small quantities and with great care. As a part of this 
overall capability, an entirely new process for the process of the pyrotechnic materials 
used in most flares and igniters (MTH and MTV) is being developed which will be much 
safer and environmentally cleaner. Instead of using large quantities of volatile organic 
solvents to mix these materials, a new cryogenic process using liquid nitrogen as the 
process solvent is being developed. This process will also find app1icai:ion for other 
pyrotechnic type materials once developed. 

Continuous Processing Facilities 

Continuous processing of energetic materials has been studied for many years. Until 
recently, however, the process control and analytical techniques were not available to 
make it feasible to produce a composite propellant or explosive with acceptable quality. 
With the recent advances in both areas, it is now possible that continuoi~s processing can 
be successful. Continuous processing offers a safer and more economical method for 
making both propellants and explosives. In addition, future, very high energy 
formulations, with very high solids loading densities, will only be processable with 
continuous processing. A very versatile continuous processing facility h~as been 
established, which is capable of processing materials which require mixing or mixing and 
extrusion. This facility has just been upgraded with advanced feed systems for solid 
oxidizers and a computerized control system. 

Continuous MixerExtruder: Used for the continuous processing of energetic materials. 
This process offers a higher degree of safety as fewer chemicals are in the system at any 
given time, it is more efficient, and produces a more uniform final product. This is a 
fixed asset with a replacement cost of $1,000,000. It weighs 10,000 lbs. 

Rocket Motor Case Braiding Facility 

Effort has been ongoing for several years to develop the technology of braiding composite 
cases (or inhibitors) onto live rocket motor grains. A complete R&D facility has been 
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established which can be used to overbraid a live rocket motor grain; it also has the 
capability to do this continuously. Extruded composite propellant rocket motor grains for 
the 2.75" rocket have been overbraided already. Further efforts to inhibit such grains, for 
application to the Navy's Advanced Rocket System program are undr:rway. The same 
technology is also being applied to the braiding of detonating cord fomr use in mine 
countermeasure programs, where stronger cords are needed to withstand the forces exerted 
during rocket deployment. 

Over Braiding Machine: State-of-the art equipment used for overbraiding energetic 
materials with composite fibers and resin as a manufacturing process for tactical rocket 
motors. This process offers benefits of a greater structural integrity conformity and cost 
effectiveness. This is a fixed asset with a replacement cost of $750,000. It weighs 20,000 
lbs. 

Rocket MotorIWarhead Process Development Facility 

Various facilities and equipment are also available for the casting, assembly, and 
disassembly of rocket motors, warheads, and test devices. Such capability is essential if 
the new propellants and explosives are to be tested for performance and to support 
development programs for new units. These facilities are designed to be very versatile, so 
that any type of unit can be loaded without requiring fabrication of ne:w tooling. A 
variety of warhead, JATO, aircrew escape, and mine countermeasure programs are 
supported with these facilities. 

Engineering Analysis and Design Facility 

The analysis and design facility provides the computational equipment and staff to support 
the various weapons product development programs which are conducted. The facility is 
equipped with a computer workstation system which is the equivalent of a supercomputer. 
The analytical functions which are performed include internal and external ballistics, 
thermal, structural, and thermodynamic modeling. This analytical capability is essential 
for the support of all development programs conducted at Indian Head (i.e., Advanced 
Rocket System, mine countermeasure deployment systems, aircrew escape propulsion unis, 
JATOs, ElectroThermal Gun) as well as the design agent and fleet support engineering 
roles (Tomahawk, Standard Missile, Harpoon, Sidewinder). As discussed previously, 
BRAC 93 combined all explosives research and underwater warhead technology within the 
Indian Head Division, and this transfer was organizationally completed on 3 April 1994. 
As discussed above in this section, Indian Head has been a strong supporter of the 
explosives and warheads development programs for many years, with the process 

PAGE 147 
3 1 March 1994 

FOR OFFICIAL USE ONLY 



7--- 

FOR OFFICIAL USE ONLY 

development and scale up functions being supported by Indian Head's pilot plant. This 
organizational combination will only serve to make this a more succes:sful transfer from 
the laboratory to pilot plant and on to weapon system application. Thr: transfer will also 
increase the development capability at Indian Head by the addition of the underwater 
warhead development group, which will form one part of the overall weapon product 
development capability. 

The combined replacement cost of IHDIV's Weapons Development facilities and 
equipment is about $148M. 

The total energetic materials R&D capability at Indian Head (laboratory and pilot plant) is 
unique among DOD and private industry in this country because it is basically all- 
encompassing. There are other DOD and private sector facilities which have pilot plant 
andlor production capability for propellants, explosives, or pyrotechnics;. Some specific 
examples would include: 

- U. S. Army Armaments Research Development and Engineering Center, Picatinny 
Arsenal, NJ: Laboratory and limited pilot scale capability for non-composite gun and 
rocket propellants; 

- NAWC Weapons Division, China Lake, CA: Laboratory and pilot plant for 
composite missile propellants and explosives; 

- U. S. Air Force Wright Laboratory, Eglin AFB, FL: Laboratory and pilot scale 
capability for explosives; 

- Los Alamos and Lawrence Livermore National Laboratories: Laboratory capability 
for explosives; 

- Hercules, Thiokol, ARC, Aerojet: Laboratory, pilot plant, and protluction capability 
for composite missile propellants. 

The Indian Head Division provides all of the above capabilities at one site as well as the 
ability to do R&D, low rate manufacture, and engineering support for all the other types 
of energetic materials not provided by these other facilities: nitramine based gun 
propellants, non-composite rocket propellants (both solvent and solventless processed), 
pyrotechnics, and energetic chemicals. Only Indian Head, by providing the total capability 
within one facility to support all aspects of all potentially required energetic materials, 
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ensures that the Navy and DOD will have available the capability to provide itself with 
any needed energetic material in the future. 

Separation of the energetic materials capability from an active production facility and from 
the development, design agent, and fleet support engineering functions for these materials 
would result in a loss for all three functions. The R&D group would lose the experience 
gained from being involved in the transition of new materials and their processes from the 
pilot plant to production. This involvement helps to ensure a smoothe:r transition. The 
production function will lose because the knowledge of the R&D gro.up will not be 
available to help in solving problems which occur during production. The mutual benefit 
from having a team approach to the development of weapons products: loaded with 
propellants or explosives is obvious. The impact of this loss would be felt in virtually all 
weapon systems in use by the fleet, including surface and air launched. missile (both 
warheads and propulsion), gun ammunition (projectiles and propelling charges), bombs, 
torpedos (warheads and propulsion), mines, mine countermeasures (deployment systems 
and explosive charges), aircrew escape systems, stores separation charges, and transfer 
systems. 

The best demonstration of the value of the synergistic combination of -R&D, production, 
and engineering functions is the number of in-service weapons systems which are 
supported during their production and fleet use life cycles. Indian Head engineers and 
scientists are regularly used to resolve production, hardware, and performance problems 
with virtually all of the propulsion systems used in the fleet: 

- Missiles: Tomahawk, Standard Missile, Harpoon, Penguin, Sidewinder, Sparrow; 

- Rockets: 2.75", 5" Zuni, Mine Clearing Line Charge (MCLIC) 

- Guns: 76 MM, 5"/54; 

- Aircrew Escape: All systems. 

Even though most of the missile propulsion systems were developed by a private 
contractor, it is still Indian Head which is called upon by the program manager to provide 
the technical expertise to resolve production or fleet use problems with the energetic 
materials portion of the weapon systems. Without the combined experience of the three 
functions at Indian Head, no one would be able to provide this support for the Navy. 
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These pictures illustrate the range of scale-up 
capability and the variety of process 
equipment that exists in Indian Head 

Division's Pilot Plant. 



1 gallon PBX Vertical Planetary 
Mixer - IHDIV uses this mixer to 
perform process development and 
scale-up for composite explosives 
and propellants. 



2 gallon PBX Vertical Planetary 
Mixer - IHDIV uses this mixer t;o 
peFform process development and 
scale-up for composite explosives 
and propellants. 



30 gallon PBX Vertical Planetary 
Mixer - IHDIV uses this mixer to 
perform process development and 
scale-up for composite explosives 
and propellants. 



150 gallon PBX Vertical Planetary 
Mixer - IHDIV uses this mixer to 
perform process development and 
scale-up for composite explosives 
and propellants. 





30 Gallon Melt Kettle - used to 
develop mixing and loading 
processes for new melt-cast 
explosives. 
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The Energetics Business 
~ i p l  sea Systems ~ommand 

No commercial market 

Specialized expertise 

Expensive facilities 
Production volume down 

Environmental compliance up 

Eroding technical and industrial base 



DOD Munitions Budg 

Ref: DOD's April 1994 Report to Congress on the DOD Munitions 
Industrial Base 
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FY 93 Sponsor Base 
Other NavyNSMC ($1 OM) 

Non-Energetics ($5 8M) 
NAVAIR ($50M) 

Other Non-DOD($16M) Army ($24M) 

NAVSEA ($75M) 

Total funding FY 93 = $258 million (does not include $48 million RCP's) 
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Mission 
Naval Sea Systems Command 

Full spectrum energetics 
- Develop explosives for all services 

- Manufacturing technology 

- Only source for some energetic materials 

- Transfer processes to industry and kick start industry 
in time of war 

- Warm manufacturing base 









FY 93 Energetics 
Workyears by Lifecycle 

V i 

Science & Engineering Process Validation1 In-Service 
Technology Development Production Engineering 
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Explosive Technology 
Navy Ordnance Environmental Support Office 

Navy Technical Explosive S afety Center 
Qualified Personnel Pool 





















Unique Facility Examples 
Naval Sea Systems Command 

Chemical Processing Com~lex - $90 million 
I Otto Fuel I1 - I torvedoes I 
I PNC I torpedoes, mines and mine countermeasures I 

Ordnance Devices Development & Prototyping - $18 million 

HBNQ 
MAP0 
HNS 
NG Lacauer 

standard missile 
torpedoes, aircrew escape devices, standard missile 
airmew escape devices 
trident missile 

I RDT&E, last resort mfg., fleet support I I 
Primers, rocket catapults, delay cartridges 
Tri-Service Charter for 1200+ devices, 

Z I 

Nitramine Gun and Hi& Energy Propellant Facility - $90 million 
# 

aircrew escape, stores separation, booster separation 

1 Nitramine gun propellant ( army tank ammunition, fume Navy Guns I 
I - - -  I I 

E x t ~ ~ d e d  Products Manufacture - $85 million 
I One of two sources for extruded products 12.75" rocket, mine countmeasure propulsion I 

Energetic Materials Research and Weapons Project Development & Scale-Up - $177 million 
I Starter Cartridge Prooellant 1 harpoon missile 1 " 

Extruded MTV 
R&D and scale-up any energetic material 

7 
Mk 22 line throwing rocket, JATOs 
has potential to affect all energetic applications 



Facts 
Naval Sea Systems Command 

Navy has the broadest range of energetic requirements. 
Underwater explosives, insensitive munitions, marines, 
naval air, air and surface targets 

The critical mass of energetics expertise and facilities is at 
Indian Head 

The Navy's explosives development program is the largest 
by far in DOD 

Indian Head's facilities are the right size for efficiently 
meeting DOD's reduced production needs 



Facts 
Naval Sea Systems Command 

Indian Head is presently performing tri-service work 

It would be prohibitively expensive to move Indian 
Heads capability 

Indian Head provides a warm base for mobilization 

Indian Head could perform the energetics 
R & D and engineering work for the DOD without 
major investment in facilities 



ENERGETIC SOLUTIONS 

The Indian Head Division is a niche organization concentrating 
its work in the area of Energetics. We work primarily at the 
subsystem and component level and are different than other 
military technical organizations in this regard. We are also 
different in that we develop solutions to military problems and 
also manufacture items you can take to war. 





Expertise 
Energetic Materials Chemistry 

Formulation of Propellants, Explosives 

Detonation Physics 

Energetic Materials Processing 

Energetics Testing 

Environmental Remediation & Pollution Preventia 

Underwater Warheads Development & Design 

Explosive Mine Countermeasures 

CADIPAD, Aircrew Escape Propulsion Systems 

Rocket/Missile Propulsion Design & Engineering 

Gun Propulsion Development 

Energetics Technologies 











13. CAD/PAD - -  154 Workvears 

This work involves tri-service life cycle responsibility for 
energetic devices for air crew escape and for other devices for 
stores release, explosive cutting, etc.. They develop new and 
better performing man rated items. Some items which are 
difficult to produce or which present significant safety 
liability are produced at Indian Head. At least 90 percent of 
the items are contracted out. 

There is much work going on in this department as well as others 
to change propellants to be more environmentally benign such as 
getting rid of lead ballistic modifiers. 



14. WEAPONS ENGINEERING - -  181 Workvears 

Here we perform a variety of engineering developments such rocket 

propelled explosive nets for Mine countermeasures; production 
support tasks and in-service engineering work for a variety of 
missile propulsion subsystems such as Standard Missile and 
Tomahawk, and rockets for the Army Single Manager. 



15. ORDNANCE - - 516 Workvears 

This organization has the most expensive facilities; for 
establishing full scale production processes and for 
manufacturing at a low rate. The picture is a Vandal Rocket 
grain which is used as a target. 

Most of our manufacturing is done as a result of cost efficiency 
or emergency. If we develop an scale up a particular warhead or 
propellant the production requirements volume may not warrant 
establishing a large facility elsewhere. In the case of the M43 
high energy propellant for tank rounds we were completing 
development when Desert Storm came along and the Army asked us to 
start producing. In the case of the 2.75 inch rocket we geared 
up production when the Radford Plant had an explosion. 
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17. WOFWYEARS BY LIFE CYCLE 

This chart shows the distribution of workyears over the life 
cycle. One of our Army customers liked the idea that he could 
get advice on manufacturing processes from a technical 
organization that actually produced. 



18. PIFE CYCLE CONSOLIDATION 

Consolidating energetics at one place allows us to retain a 
critical mass of technical expertise, to apply this expertise to 
the full range of problems and to share facilities across 
Research, production and Maintenance. The Congressional Office 
of Technology Assessment drew the same conclusion on their review 
of the private sector supporting Defense. 







21. STAFFING HISTORY 

Personnel levels at Indian Head have dropped about 900 (approx. 
30%) since FY 91. This graph is to depict that by FY 97 we will 
have the capacity to take on more work in terms of people; 1000 
workyears more to return to the FY 91 levels; and several 
thousand more before reaching the surge requirements of Vietnam. 
We will also have additional space if the EOD School moves out in 
FY 98 as planned. 



22. JNDIAN HEAD PENINSULA 

Investment in facilities at Indian Head is on the order of $1.5B, 
1600 buildings on 3500 acres. They are isolated by Indian Head's 
location on a peninsula in the Potomac River. Virtually all of 
these facilities are involved in energetics work. They include 
research laboratories, testing facilities, prototyping, process- 
ing and disposal facilities and the support structure of chemical 
handling and storage, magazines and utilities (a lot of water is 
required for processing). And certainly not a trivial matter 
these days is the $50M recently made in environmental compliance. 

NSWC Dahlgren Division is only 30 miles south on the Potomac. 
We work closely with them on missile warheads providing their 
explosive development needs and manufacturing test articles. 
We also use their test areas for warhead performance and safety 
testing. The Naval Ordnance Center and its Explosive Ordnance 
Disposal Technology Center are co-located with us at Indian Head. 



23. TENANTS 

We share explosive expertise with two major tenants. The Naval 
Ordnance Center (NOC) and its Explosive Ordnance Disposal 
Technology Division (EODTD) . While we create energetics the 
EODTD has Tri-Service responsibility for detecting ordnance and 
rendering it safe. We get help from them in demiling and 
sampling explosives from end items and we support them in 
explosive analysis. We supplement the NOC1s ordnance management 
responsibilities with our energetics expertise. 

Indian Head is home for the Navy's Ordnance Environmental Support 
Office and the Navy's Technical Explosive Safety Center. These 
two organizations provide extensive support to the NOC and its 
field activities (the Navy Weapon Stations). 

Another big advantage of having the NOC and EODTD located with 
Indian Head NSWC is that we share a pool of personnel qualified 
to work in the energetics field. 

The facilities and equipment required for energetics work are 
large, expensive and hard to move. I will now show you a few 
examples of some of the complexes involved. 
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28. CHEMICALS PROCESSING 

A number of the capabilities in this complex are the only source 
for the formulations they produce. This photo is a nitration 
facility, one of the chemical processing complexes, where otto 
fuel, nitroglycerin, CSD lacquer and some of the ingredients for 
underwater explosives are made. Two facilities (which are one 
of a kind) make HBNQ and PNC, both explosive ingredients. 



29. COMPOSITE PROPELLANT/PBX PROCESSING 

This complex can mix or cast a broad range of warheads and rocket 
motors. It can simultaneously work on multiproducts which we 
refer to as a lean manufacturing center. Pictured is the brand 
new cast facility which will lead the industry for manufacturing 
technology. 
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34. FACTS I 

The next two vugraphs are a list of conclusions or "factsu which 
add up to Indian Head being the best place for the DoD to do its 
technical work in energetics. 

There is a critical mass of energetics expertise and facilities 
at Indian Head due to our focus on this particular business and 
the prior Navy actions to consolidate Energetics work at Indian 
Head. 

The Navy is making the largest investment of the services in 
explosives development. 2 to 3 times the size of the Army 
Program and 10 times the Air Force Program. And almost all the 
new explosives introduced into weapons in the last 15 years were 
developed by the Navy. The reason for this, I believe, is that 
development over the last twenty years has concentrated on 
underwater explosives and insensitive formulations. 

Our manufacturing capability is a by product of the engineering 
requirement to scale processes up to production levels and to be 
able to help industry with their production problems. With DoD 
production volume going down our plants are efficiently sized for 
these levels. 



35. FACTS II 

As I discussed earlier, we are operating in a Tri-Service mode; 
supporting the Army with explosive developments, rocket 
engineering and manufacturing, and gun propellant development and 
production. We are working for the Air Force under our Tri- 
Service responsibility for CADS and PAD'S for aircrew escape 
systems and some missile booster work. And we are supporting the 
EODTD Tri-Service Activity. 

The facilities to perform energetics work are very expensive to 
recreate and difficult to move. And there are a number of 
services and products we are uniquely configured to provide. 

Our engineering facilities provide a warm base for mobilization 
and this capability has been used extensively in every conflict 
and as a backup when accidents occur elsewhere. 

I believe Indian Head could meet the energetic technical 
requirements for the DoD without major investment in facilities. 



9. SPONSOR BASE 

In FY93 we received about $300M from a large variety of sponsors. 
About 80% was energetics related. We get like amounts from 
NAVSEA and NAVAIR, Army funding in rockets and gun propellants, 
Air Force dollars in the areas of aircrew escape and sled 
rockets, explosives and warheads from ONR, the Marines primarily 
in land mine countermeasures, and from a variety of private 
contractors for whom we act as supplier or subcontractor for 
items and services they can't get else where. 
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11. ENERGETIC MATERIALS RESEARCH AND TECHNOLOGY - 277 Workvears (Enersetics) 

The majority (6 of 9 )  of the new explosives introduced into 
weapons across the services over the last fifteen years were 
developed by this group. 

Designer Explosives are ones who's reaction can be tailored to 
the release profile you want extruded composites will allow for 
high energy rockets which can be economically produced. 

Continuous processing is a more efficient and safer method of 
manufacture. And we are investigating such things as micro- 
organisms that eat nitroglycerin. 



2. MISSION 

Our mission is "full spectrum" and I use this term in two ways. 
Full spectrum in that we span the equipment life cycle-- 
research, development, manufacturing technology, scale up to full 
production processes, in-service engineering and demil support. 
And full spectrum in the sense that we work on the full range of 
energetic products rather that concentrating on a few as do most 
of the private companies. 

Our energetics work is not limited to surface warfare. We work 
for all Naval Warfare areas as well as Army, Air Force, Marines 
and the private sector. We are the only source for some 
materials such as ingredients for underwater explosives. Once we 
develop or modify manufacturing processes we have the mission to 
transfer them to industry, to help them when they have problems 
and to kick start the industry and Army plants in time of war. 
An important benefit of our ability to scale up to full 
production process is 
that this makes us a warm base for mobilization if war breaks 
out. It could take a year or two to get a moth balled big 
production plant rolling. 



3. ENERGETICS CONSOLIDATION 

The Navy has been taking various actions to consolidate 
energetics work at Indian Head. 

Five years ago the Naval Explosive Development Engineering group 
at Naval Weapons Station Yorktown was reassigned to Indian Head. 
This forty man group is part of our Research and Technology 
Department and will be moved to Indian Head as workload decreases 
makes it affordable to move equipment. 

A few years ago the volume of explosive loading at NWS Yorktown 
reduced to the point where the maintenance costs were 
unaffordable so they were dropped out of the loading business 
with all Navy explosive loading concentrated at Indian Head. 

When the Warfare Centers were formed, Indian Head and China Lake 
conducted a joint study of work in the area of solid propulsion. 
The study showed that Indian Head had about 3.5 times the work 
years in solid propulsion and concluded that the mix of work made 
sense based on the respective expertise and facilities at the two 
sites. 

BRAC 93 transferred the Explosive Development and Underwater 
Warheads Development capability from white Oak to Indian Head. 
This became a reality on 1 April 1994, creating a closer bond 
between research and engineering scale up of explosives, 
preserving White Oak's expertise and enhancing Indian Head's 
"full spectrumN capability. 

And in December 1993 the Naval Ordnance Center was established at 
Indian Head enhancing the connection between the engineering 
capabilities of the Warfare Center and ordnance management 
responsibilities of the NOC. 
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8 .  QUOTES 

These unique capabilities of the energetics business are 
certainly understood as demonstrated by these quotes from this 
years NRAC Study and the NAVSEA policy imperatives which relate 
to BRAC. The need to retain and consolidate uniquely military 
functions and to insure a source of supply is available. 
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aval Surface Warfare Center 
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OVERVIEW 

Naval Surface Warfare Center, Indian Head Division (IHDIV) carries out M I  
spectrum functions for energetics research, development, manufacturing and in- 
service engineering, providing the unique capability to transition from laboratory 
to production and service use, for any type of energetic material. The scope of 
capabilities at IHDN allows for efficient use of specialized expertise and expensive 
facilities required for development, scale-up, manufacture, and test of energetic 
materials. This efficiency is becoming much more critical as the volume of 
weapons business decreases and the cost of environmental compliance escalates. 
An important benefit of the engineering and manufacturing tec:hnology a t  IHDIV 
is that it provides a warm base for low rate production and mobilization and 
technical know-how to kick-start industry. This capability has been extensively 
used in every conflict over the last 100 years. 

The 1993 Base Closure and Realignment Commission concludeid that it  made 
sense to consolidate the Navy explosive research and development from White Oak 
to Indian Head. Additionally, NAVSEA explosive loading and 'b-service 
Cartridge Actuated DevicesIPropellant Actuated Devices (CADRAD) 
responsibilities have also been consolidated a t  Indian Head. A3 further 
consolidation is considered, it  would make good sense to consider consolidating at 
Indian Head. 

"Unique capabilities need to be retained in the Navy e.g., 
ordnance research and development at Indian Head" 
"Common h c t i o n s  should be consolidated into centers of 
excellence, e.g., Energetics" 

Briefing of NRAC Studies to Washington, D.C. Area Flag Ofiers and 
Senior Executives, 29 September 1994 

Other DoD activities are single purpose in nature; i.e., either a narrow product 
line a t  high volume with limited engineering, OR research and development 
(R&D) without manufacturing capability. Therefore, the only alternative would be 
to establish various aspects of IHDWs capability at a variety of DoD and private 
companies. The risks attendant to this are: 

17 October 1994 
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BRAC-95 CERTIFICATION 

Reference: SECNAVNOTE 11000 of 08 December 1993 

In accordance with policy set forth by the Secretary of the Navy, personnel of the Departmeat of 
the Navy, uniformed and civilian, who provide information for use in the BRkC-95 process are required 
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The loss of important segments of energetics capability since spreading 
the work may not provide sufficient volume of work to eiustain critical mass. 

Splitting R&D h m  scale-up will result in loss of the important technical 
connection between research, development, manufacturt: and maintenance 
and reduced efficiency. 

Loss of the close relationship between user requiremt?nts and technology 
initiatives. 

The cost to replicate Indian Head unique facilities. Indian Head is the 
sole provider of some producta such as: 

- NG lacquer for missiles 

- HBNQ and PNC, chemicals h r  propeIlanta .ad ~mdemater  
explosives 

- - Man-rated, tri-service CADRAD devices for Aircrew Escape Systems 

- M43 insensitive propellant for tank ammunition 

- Otto fuel for MK46 and MK48 torpedoes 

- One of two plants in the U.S. for extruded rocket motors 

1. Organization Chart (crs of 30 Sep 94): 

a. Show organizational elements (those which report directly to the activity 
commnder). 

See following page for organization chart. 
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b. Describe organizational mlationships especially between support organizations 
and any other organizations located on the InstalkrtionlBcrse. 

Relationships Between IHDIV Organizations and Tenants 

IHDIV has a strong functional relationship with two of it's major tenants; the 
Naval Ordnance Center (NAVORDCEN) and the Explosive Or~dnance Disposal 
Technology Division (EODTD). 

NAVORDCEN is responsible for Navy ordnance and relies upon IHDIV's 
special technical expertise as the Navy's Technical Center for Explosive 
Safety, and the Ordnance Environmental Support OEce (OESO), to advise 
and guide them on explosive safety and ordnance environmental 
considerations for their commands and field activities. 

EODTD's mission is Tri-service explosive ordnance disptwal technology. 
EODTD frequently relies on IHDIV expertise and facilities to complement 
their own capabilities. IHDIV assists EODTD to develop and fabricate 
explosive components, such ae Safe & Arm devices, for use in EOD "tools." 
IHDWs PhysicaVChemical Analysis organization provides analysis and 
characterization of energetic materials for EODTD. The electronics 
engineers and technicians of the Weapons Simulation Department design 
and fabricate the electronic portion of the device. EODTD then works with 
the Energetic Materials Research and Technology and Ordnance 
Departments to fabricate the complete explosive compon.ents for evaluation 
by EODTD, and the Weapons Engineering Department provides design 
analysis for EODTD programs. Additionally, IHDIV funds EODTD for 
dire& support of Mi& ~&mtermeasure and to develop DEMIL 
procedures to render ordnance safe. EODTD also provides disassembly 
expertise in fleet mishap and accident investigations. 

Relationships Between IHDIV Organizations 

The mission of the Indian Head Division is energetics. The IHDN organization 
performs research and development, engineering, process development, and testing 
of energetic materials and the devicedsubsystems into which they are loaded. The 
evolution of these organizations at  one site established a comprehensive team of 
energetics professionals that are tightly integrated through shrving of technical 
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knowledge, equipment, and facilities. The close-knit relations between research, 
engineering, production, and test functions provide the basis for the practice of 
concurrent engineering which can result in: 

30-70% llese development time 
65-9096 fewer change orders 
20-90% less time to market 
200-60096 higher overall quality 
21-120% higher return on investment 

Source: National Institute of Standurds & Techndogy, Thomas Group Znc., anid the Institute fir 
Defense Analyses. 

The Energetic Materials Research and Technology department develops new 
ingredients, explosives, propellants, pyrotechnics, warhead concepts, and explosive 
components; develops advances in detonation physics, detonation chemistry, and 
warhead effectiveness modeling; and develops new manufacturing technologies for 
energetic materials. The engineering organizations use the multe of all these 
efforts to meet the performance and vulnerability requiremenla in their warhead, 
propelling charge, rocket motor, or cartridge development and product 
improvement programs. Engineering and Ordnance departments call on the 
research organization to bring basic scientific knowledge to bear on product 
improvement programs as well as performance and processing problems with 
subsystems during scale-up, production, or senrice use. 

The engineering organizations (Underwater Warheads, Weapons, and 
CADPAD) develop new subsy~tems and devices and provide engineering support 
(design agent, in-service, and acquisition) in their specialty areas. By their direct 
interface with the Fleet the engineering organizations develop and gather 
operational and performance requirements for new energetic materials necessary 
to maintain weapone superiority for our fighting forcee. These operatiopal and 
performance requirementxi are provided to the research organizations to focus 
their efforts. The Research department also uses the analysis and modeling 
capability of the engineering organizations to support their research and 
development efforts. Ordnance and engineering department personnel often work 
together at contractor sites to evaluate and correct production problems. When a 
problem is identified with weapons in the fleet, the engineering departments work 
with the test & evaluation to develop and implement field diagnostic procedures 
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(radiographic, etc.) to test units in the Fleet, thereby achieving cost effective and 
timely fleet readiness. 

The Ordnance department maintains state-of-the-art facilities to provide a near- 
production scale base which supports the research and engineering organizations. 
The Ordnance department teams with research and development to w u r e  
producibility of new energetic materials, and tramitions know-how and procedures 
to industry for large scale production. Engineering organizations also w e  the 
Ordnance department to examine and download ordnance unita &om the fleet as 
part of malfunction investigations or smeillance programs which assure that the 
ordnance inventory remains safe and effedive for use. 

The Test & Evaluation organization provides comprehensive capability to 
environmentally condition and test propulsion systems and aircraflheapon system 
energetic componente. They perform test firings and nondestructive testa to 
support the Research, Engineering, and Ordnance departments. The test and 
analyses performed are essential to research, development, scale-up, production, 
quality evaluation, and malfunction investigation programs for ordnance items. 
The research organization uses the Test and Evaluation department to 
characterize and test new materials and concepts once their development has 
moved beyond the laboratory stage. The Test organization perlforms lot' acceptance 
tests for contractor produced items such as man-rated components of aircrew 
escape systems, testa and analyses of materials and metal parts supplied by 
outside sources, and acceptance test of items produced by the Clrdnance 
department. 

Energetics expertise is difficult to acquire, develop, and sustain. The location of 
the MDW full spectrum energetics organization at one site lets us conduct cost- 
effective research, development, engineering, processing, and test programs, and 
provide: 

Greater utilization of very costly equipment and buildings required to 
pmceaa and teat energetic materials and devices. 

Greater utilization of energetics technical expertise. 

Greater stimulation to practice concurrent engineering to transition 
from R&D to service use to meet changing fleet requirements. 
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2. For each organizational element: 

a. Breakout five types of FY93 workyears &overnrnent, FFRDC on-site, 
FFRDC off-site, contract support on-site and contnzct support ofkite) by the 
following job categories: S&T, Engineering Development, Production, In-service 
Engineering, & other (describe). 

' According to the "LABORATORY INFRASlRUClURE CAPABILlTIB STUDY", WEAPONS 
PANEL REPORT TO DDR&E, of 19 July 1994,7596 of the DoD FY93 RDT&E Budget is 
outso& before ever reaching the labs. The "INTRAMURAL" fraction of RDT&E Budget 
was cited as the lowest since 196811969. 

* In-house labor in FY93 amounted to only 40% of total MDIV expenditures. 

The remaining tables show workyears broken out for the main Energetics organizations of IHDIV. 
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NSWC, INDlAN HEAD DIVISION 
LIFE-CYCLE WORKYEARSUMMARY 

UNDERWATER WARHEAD TECHNOLOGY & DEVELOPMENT 
- - -- 

OTHER 

BOS Gedl Total 

0 0 146 

0 0 0 

FFRDC off-site 0 0 0 

Contractor on-site 0 0 0 0 0 0 0 0 0 0 

Contractor off- 5 5 0 0 0 0 0 0 0 10 
site 

TOTAL 80 69 0 5 2 0 0 0 0 156 

17 October 1994 
PAGE NO. 10 



NSWC, INDIAN HEAD DMSION 
DATA CALL 12 AMENDMENT #1 

ENERGETICS CROSS-SERVICE ANALYSIS 

17 October 1994 
PAGE NO. 11 



NSWC, INDIAN HEAD D M S I O N  
DATA CALL 12 AMENDMENT #1 

ENERGETICS CROSS-SERVICE ANALYSIS 

17 October 1994 
PAGE NO. 12 



NSWC, INDIAN HEAD DIVISION 
DATA CALL 12 AMENDMENT #1 

ENERGETICS CROSS-SERVICE ANALYS1:S 

17 October 1994 
PAGE NO. 13 



NSWC, INDIAN HEAD DMSION 
DATA CALL 12 AMENDMENT #1 

ENERGETICS CROSS-SERVICE ANALYSIS 

b. Number of square feet of space broken out by: laboratory specijic space, general 
ofie space, and  other space (describe). Note if government owned or leased. All 
Space is government owned. 

NUMBER OF SQUARE FT OCCUPIED 

I I General I ~ U l R O d u c t  

Commander, Chief Staff I 0 
Officer, Director ( 0 )  

Navy Ordnance 0 11,194 
Environmental Support Office 
(OESO) 

Morale, Welfare, & Recreation I 
Comptroller (02) 0 17,518 

0 
Navy Technical Center for I 0 1 9,328 1 0 
~xplocrives Safety (04) 1 - 

I 
Human Resources (06) 0 26,051 0 

Public Works (09) 36 33,707 5,241 

Security (lo) I 0 9,5145 

Supply (11) 9,154 
U 

Program Management (13) 0 1 13,778 ! 0 I 

Ordnance (20) 14,124 936,167 

Test & Evaluation (30) 186,968 1,458 

Underwater Warhead 85,805 
Technology & Development 
(40) I 
Cartridge Actuated 
DevicedPropellant Actuated 
Devices (CADRAD) (50) 
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c. List total FY93 funds and list main programs, and customerrr. 

FY93 funds received - $258 million reimbursable 

~ther/Non-DOD $16 
Army $24 
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Because our work is at the component level we support over 230 different 
sponsors. The following table lists some of IHDIV's major programs/sponsors. 

Warfare Systems 

17 October 1994 
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NAVSEA - Theater Chemical Weapons Convention, Special 
Nuclear Warfare Weapons Missiles 

Trident GAMS, Environmental Research 

17 October 1994 
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3. Describe by major functional and product lines, the capabilities of your activity 
to perform energetic functions in terms of manpower, intellectual/skill capability 
and capacity, and major facilities and equipment. 

NSWC IHDWs major function is to support all life cycles for the fidl 
spectrum of energetics products. NSWC IHDN possesses the most complete 
array of facilities, equipment, and people dedicated to military energetics 
in DoD. IHDIV is the only site capable of transitioning f?om the lab to limited 
production and fleet use, any explosive, propellant or pyr0techni.c enabling DoD to: 
maintain smart buyer capability, qualifylassist public and private suppliers, retain 
critical production capability, and achieve efficiencies through concurrent 
engineering. 

FY93 
FUNDS 
REC $M 

$20.0 

MAJOR SPONSORS 

HQ, Army Munitions 
and Chemicals 
Command, 
(AMCCOM) Rock 
Island, IL 

A critical factor in working with energetics is people. Our experienced 
energetics workforce is a blend of approximately 7001 physicists, chemists, 
mathematicians, and electrical, mechanical, environmental, chemical, and 
aerospace engineers, of which approximately 20% possess advanced technical 

MAJOR PROGRAMS SUPPORTED 

Low Vulnerability Ammunition (LOVA), 
Cartridge Actuated DevicesPropellant 
Actuated Devices (CAD/PAD), 2.75" 
Rocket Motor, MK22 Line Throwing 
Rocket Motor, Visual Cues 

Total IHDIV S&E population is approximately 850 

AIR FORCE 
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degrees. Fundamental training in these disciplines is availab1.e through colleges 
and universities, however, the field of military energetics dem,ands that scientists 
and engineers (S&E's) obtain highly specialized skills and knowledge. Improper 
handling of energetics can be fatal, destroy critical/expensive facilities, and 
devastate the environment. The skills and knowledge required can only be 
acquired through many years of working with experienced colleagues and specially 
configured equipment to safely work with energetic compounds. A minimum of 5 
years is required for an individual to achieve the full performance level in an 
energetics specialty. 

The following table displays some of the technologies in which S&E1s must 
specialize to successfully perform full spectrum energetics hc t ions ;  the table also 
illustrates the approximate number of IHDN S&E's dedicated to each technology: 

17 October 1994 
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1 

ENERGETICS TECHNOLOGIES 

Energetic Materials Chemistry 

Formulation of Propellants, Explosives, F'yrotechnics 

Detonation Physics 

Energetic Materials Processing 

Energetics Testing 

Environmental Remediation and Pollution Prevention 

Underwater Warheads Development and Design 

Explosive Mine Countermeasures 

Cartridge ActuatedPropellant Actuated Devices, Air- 
crew Escape Propulsion Systems 

RocketMissile Propulsion Design and Engineering 

Gun Propulsion Development 

Total 1 - 

NO. OF 
S&E'S 

72 

64 

23 

142 

36 

22 

96 

55 

83 

82 

8 

683 
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The following graph helps put in perspective the total number of people 
dedicated to energetics at IHDIV. 

Principal Energetics Workforce 

CAD/Py rotechnics 

Chemicals 

0 100 200 300 400 500 600 700 
# of People 

The diversity of energetic products, technologies, and life cycles supported 
by IHDIV provides special opportunities for our scientists and engineers. Our 
S&E's can shift among R&D, engineering, and manufacturing/'manufacturing 
technology organizations and gain: 

a much better understanding and appreciation of the dynamics and 
interrelationships between all phases of an energetic's life cycle, and 

a broader array of knowledge of energetics products/~~rocess technologies. 

IHDIV possesses the nation's only underwater warhead design and 
development expertise, which is critical to maintain the Navy'is underwater 
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superiority. We also have the pre-eminent R&D talent in explosives and explosive 
systems, nitration technology, propulsion systems design, and manufacturing 
technology for energetics. 

One-of-a-kind experts specialize in explosive shock wave physics, explosive 
effects analysis, primary explosives and initiation train techno~logy, explosive 
formulation, and design of explosive systems. 

IHDlV's exclusive involvement in energetics has gained us recognition as 
the Navy's expert for Explosives Safety and Ordnance Environmental Support. 
The Navy's Technical Center for Explosives Safety and Navy's Ordnance 
Environmental Support Office (OESO) are sited here a t  IHDW and provide Navy- 
wide support. These groups employ recognized experts in expliosives safety and 
ordnance environmental standards, understand and interpret complex state and 
federal laws and DoD regulations and help translate these into Navy policy and 
regulations. They also provide DoD-wide technical support to other activities such 
as explosive site plan evaluation and review, and setting up e~lvironmental 
compliance programs. The OESO manages the Navy's 6.3B erlvironmental 
research program. The technical knowledge required to staff these functions can 
only be obtained through years of direct involvement with energetic materials. 

Patents, articles, and prototypes used in end-items provide additional 
insight into the depth and expertise of our energetics technical st&, as addressed 
by the following data: 

48 patents awarded to the in-house technical staff members of this 
activity since 1 January 1990 

55 patents applied for by the in-house technical staff members of 
this activity since 1 January 1990 

323 articles written by the in-house technical staff that were 
published or accepted for publication in journals since 1 January 
1990 

180 major end-item prototypes, either product or process 
technology, were developed in-house and are currently in 
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production and/or are currently in use by the U.S. .Armed Forces or 
by industry. 

The processing of inherently dangerous materials requires special 
manufacturing and chemical processing knowledge. IHDIV has developed 
180 different processes and end products for the various services. 
Additionally, IHDIV is constantly investigating new way13 to exceed the 
chemical and physical limitations of current energetic prtducts. 'This 
expertise is brought to bear on 1) providing higher energy propellants and 
explosives, 2) protecting the environment during processing, and 3) 
increasing the safety of our products. 

Since 1980, six of the seven explosives transitioned from development to 
service use were done by IHDIV. 

NAVY 
Explosive Weapon 

N-lOS(1H) MK-80 SER BOMBS 

N-1 lO(IH) SM2 MISSILES MK 50 TORPEDO 

N- 11 l(H) U/S MND 

N-7(IH) IM BOOSTERS 

N-S(IH) APOBS 

DXN-1(M) IM DETONATORS 

An example of IHDIV's fidl spectrum capability in propellant development 
is Nitramine Propellants. We took the concept of encapsulating very fine 
nitramine particles in a binder matrix of plastisized cellulose &om small 
bench top efforta to full scale production and into service use. 

Within the past two years, we have signed three CRADAs to continue our 
working relationship with industry and academia. 
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In examining the experience level of personnel involved with energetics, the 
table below was extracted h m  the 1992 study entitled "Mission Purification Solid 
Propulsion Report", attachment (1). The report compares NSWCAHDIV and 
NAWCWPNS/CL on pp. 62-63 of the attachment. The study showed IHDIV to 
have 2.8 times the total experience of NAWCWPNS/CL in propulsion at  that time. 
We were unable to expand this table to include the other are= where we have 
significant numbers of highly experienced energetics personnel. (explosives, 
chemicals, and CAD/pptechnics) in time provided to respond to this data call 
amendment. 

SOLID PROPULSION ONLY - EXPERIENCE WORKYEARS 

The impact of a shrinking DoD budget, and hiring and promotion freezes 
will result in an erosion of Navy and DoD's critical energetics technical base. This 
is particularly true for S&Es. Continued consolidation of explolsives, propellants, 
and pyrotechnics at  IHDIV makes good businese sense because: 

IHDIV has a critical mass of capable, technically competent, and flexible 
people that can readily adapt to accept new energetics responsibilities. 

IHDIV's workforce has the strongest technical foundat:ion (people, 
facilities, and equipment) in DoD to perform consolidateci energetics 
functions. 

IHDWs expertise and experience in energetics translates into a safer, 
smoother, and more effective transition from R&D to production to fleet use. 

MAJOR FACILITIES AND EQUIPMENT 
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The following major facilities support IHDIV's energetics mission: 

Energetics Materials Research 
Weapons Product Development 
Chemicals Processing Complex 
Nitramine Gun and High Energy Propellant Complex 
Extruded Products Facility 
Composite PropellanWBX Processing Facility 
Ordnance Device Development and Prototyping Faciliw 
Ordnance Test & Evaluation Complex 
ChemicaVPhysical Characterization 
Explosive Magazines 

These facilities, except explosive magazines which support all of IHDIV's 
energetica work, are described later in this section. 

IHDN facilities are product oriented and collectively give an u~matched capability 
to develop process technologies concurrently with development of products. From 
Nitrocellulose based Gun propellants in the early 1900's, to double base extruded 
rocket propellants in the 1940's, to vertical mixed slurry cast composite 
propellants and Plastic Bonded Explosives (PBX) in the 1960's, IHDIV has been at  
the leading edge in developing innovative manufacturing technology for energetics. 
Today we are pioneering technologies such as Continuous Processing of Composite 
Propellants in a joint U.S./France cooperative R&D project, injection loading of 
PBX in a CRADA with Alliant Tech Systems, and Supercritical Fluid processing of 
energetics through the SBIR program. IHDIV's process development work coupled 
with our unique product development expertise and our ties to industry resulted 
in the Navy establishing Indian Head as the Energetics Manufacturing Technology 
Center of Excellence. 

As  you can see in the Facility and Product Interdependency table which 
follows and in the following facility write-ups, each of these fadities supports a 
wide array of energetic products and manufacturing technologies. No other 
organic DoD activity has the facilities to accommodate this variety within one site. 
Moving would require environmental impact statements which would involve EPA, 
State environmental officials, environmental interest groups, public hearings, and 
comment periods. However, only minor facility modifications would be required at 
IHDN to accept the energetica R&D work performed at  other sites. 
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IHDN FACILITY AND PRODUCT IN'D3RDEPENDENCY 
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FACILITY DESCRIPTIONS 

ENERGETIC MATERIALS RESEARCH LABORATORY ($42M) 

The primary purpose of this complex is to support the required research and 
development of new energetic molecules, chemicals, and energetic 
formulations for the Navy and DoD. This includes R&D for such items as 
insensitive minimum smoke propellants (Navy 6.21, inse~lsitive explosives 
(IHDIV manages and performs the primary R&D for the Navy 6.2 and 
IMAD 6.3B explosives block programs), high energy gun propellants, 
extmded composites for rockets, and energetic chemicals such as ADN, 
CDN, TNAZ, NTO, HAN, HAP, and HNS (Navy 6.1, 6.2, other services). 
This facility was instrumental in performing the research and development 
work that led to fleet introduction of most of the modern high explosive 
formulations in use today by the Navy, such as DXN-1 and PBXN-7,9,103, 
109,110, and 111. Other important programs include R&D for new high 
energy fuels, liquid propellants, and liquid oxidizers for cruise missile, 
torpedo, and gun propulsion applications. Additionally, this complex 
supports the Navy's principal R&D program to develop e~~vironmental 
technologies for energetics throughout their life cycle. Examples of current 
work include; bioremediation of soil contaminated with energetic 
ingredients, use of waste energetic material as a boiler fixel additive, and 
use of W light energy to treat volatile organic compound.s (VOCs). 
Characterization studies performed on energetics are conducted to 
determine and predict the safe service life of materials in the fleet such as 
Trident and Harpoon propellants. We are the producer o:f last resort for 
small volume specialty chemicals no longer manufacturedL by industry. 
Detonation physics research is conducted in explosive test chambers. This 
provides controlled detonation experiments which support modeling and 
simulation of explosive effects. This work provides unique equationsf-state 
and energy release description for military explosives. 

The following is just a partial listing of the equipment included in this 
facility: 

5 explosive test chambers, with full instrumentation consisting of 
VISAR Interfernmetry equipment, high speed cameras, flash X-ray, 
and other diagnostics 
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2-Stage Gas Gun 
2.3 MeV X-Ray System 
Particle size analyzer 
UVIIR Spedrophotometers 
Accelerating rate calorimeter 
Gas/Liquid/Ion Chromatographs 
Surface area analyzer 
Tensile tester 
Friction sensitivity tester 
1 gallon vertical planetary mixer 
Laboratory scale fluid energy mill 
Pulverizer 

b. Uniqueness of Facility: 

This facility is unique because it snpporte not only the laboratory scale 
functions such as synthesis of new materiala, formulation of propellants and 
explosives, and characterization, but also develop the process and 
manufacturing technology to scale up new materials to addreee 
environmental and safety issues and evaluation for weapon system 
application. This complex represents the only complete chemical synthesis 
pilot plant facility in DoD for energetic materials. 

The following example shows how Indian Head is meeting the needs of the 
Tri-service community. The only domestic producer of hrexanitrostilbene 
(HNS) used in aircrew escape systems, is no longer in production and is now 
a superfund site. The small volume of the chemical reqwed and the large 
amount of waste which it produces during manufacture causes industry to 
shy away from ita production. Because the chemical is critical to a number 
of Tri-service CAD/PAD items, Indian Head began the search for an 
alternative. IHDIV was able to locate a foreign source to meet the needs at  
this time. However, to ensure the availability of HNS, IIDIV has developed 
a low volume production line to produce small quantitim needed in house. 

c. Difficulty to Move or Replicate: 
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Complex includes 5 laboratories, and 50 support structures such as 
magazines, aginglconditioning ovens, and other buildings. 

Laboratories must be specially constructed and sited for handling 
energetics. 

Separation of the R&D capability from an active prodtlction facility and 
from design agenuin-service engineering functions reduces the fleet and 
product focus and synergy. 

Explosive decontamination will be required before moving equipment 
Complex, expensive, sensitive equipment will require ~pecial moving 

precautions to prevent internal damage 

WEAPONS PRODUCT DEVELOPlMENT ($ISM) 

a. Describe Facility and Primary Purpose: 

The primary purpose of this complex is the development of energetic 
materials such as propellants, explosives and pyrotechnics and the process 
technology to manufacture them. Functions performed in this complex 
include: qualification of all new Navy explosives including process scale-up 
and documentation, development and transition to production of high 
energy nitramine gun propellants, development of a aolventless process for 
manufacture of MTV for mcket and JATO igniters, and eontinuok 
processing technology development for composite propellants and explosives. 
Design, development, and qualification of weapons products such as rocket 
motors, warheads, mine countermeasure explosive and d.eployment systems, 
are some examples of what we do here. Internal and external ballistic, 
thermal, structural, and thermodynamic analysis on stateof-the-art 
computer workstations are also done here. The facilities also support the 
design and development of underwater warheads. Computer soRware 
capabilities include analysis of complex fluid motion, non-classical structural 
deformation, and fluidlstructure interaction to assess the performance of 
various underwater warhead/explosives designs against surface and 
undersea targets. This capability is unique in DOD. In addition to product 
design, manufacturing processes and technologies are developed 
concurrently to assure cost-effective producibility. The process development 
encompasses a variety of unit operations (mixing, extrusion, casting, curing, 
machining, etc.) configured for maximum product and process flexibility. 
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This complex includea the following specialty equipment: 

High shear vertical mixers (1 pint to 150 gallon) 
Horizontal sigma blade mixers (1/2 pint to 100 gallon) 
Solvent and solventless extrusion presses (2 inc:h to 12 inch) 
Cowles dissolver 
Rolling mills for solventless propellants 
3 mixerlextruders for continuous processing 
Injection loader for high solids explosives 
Composite braiding machine 
Cryogenic grindinglmixing process 
2 fluid energy mills for n i t d n e  and oxidizer grinding 
Curing ovens and environmental chambers 

Uniquenese of Facility: 

DoD's only capability at  a single location for: 

Development and scale-up of any type of propellant, explosive, or 
pyrotechnic which may be required for weapons application, 

Development of new processes and manufacturing technology for 
any type of propellant, explosive, or pyrotechnic, and 

Development of the processes to manufacture new propulsion units 
and warheads. 

Hands-on process technology experience which is invaluable to Navy when 
industry manufacturers have technical problems. 

c. Difficulty to Move or Replicate: 

More than 120 buildings. Complex, expensive, sensitive equipment and 
controls. 

Relocated equipment would require an extensive start-up, checkout and 
qualification process to ensure that it was hctioning in ;a safe, reliable, 
and environmentally compliant manner. 

Environmental controls and permit process for a reloca.ted facility would 
be extensive. 
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CHEMICALS PROCESSING COMPLEX ($90M) 

a. Describe facility and primary purpose: 

The primary purposes of the Chemicals Processing Coml~lex (CPC) are to 
produce and process a variety of energetic chemicals for the DoD for use in 
solid rocket motors, warheads, mines, torpedoes, and other ordnance items. 
The four major planta comprising the CPC and their primary purposes are: 

Biazzi Nitration Plant produces OTTO Fuel I1 and NG used in Torpedoes 
and Missiles 

Moser Nitration Plant is a multi-product plant for che!micals used in 
Mines and Warheads 

Pelletized Nitrocellulose (PNC) Plant produces PNC wed in underwater 
warheads/exploaives 

High Bulk Nitroguanidine (HBNQ) Plant produces HI3NQ used in 
Missiles 

This complex: 
is used for scale-up of energetic chemicals and ingredients. 
provides hands-on experience to support Navy's smart-buyer capability. 
serves as back up when industry cannot or will not produce these 

chemicals. 
provides Industrial base assistance through extensive experience in 

chemical synthesis, scale-up, process development, and production of a 
variety of produds. IHDIV has developed processing procedures for use 
throughout DoD and industry. 

is part of the mobilization base and has surge capacity. 

b. Uniqueness of Facility: 

Moeer, PNC, and HBNQ are unique facilities. Biazzi is currently the 
only producer of O'MU Fuel 11. 

This is a very versatileheconfigurable complex that has produced and can 
produce a wide variety of critical energetic ingredienWchemicale. 

c. Difficulty to Move or Replicate: 
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Buildings are constructed around processing vessels, tanks and other 
equipment which causes costly relocation 

Because of the large number of closed vessels and piping in this complex 
the equipment must undergo thorough decontamination for 
removal/shipping. 

Relocated equipment would require an extensive start-up, checkout and 
qualification process to ensure that it was functioning in a safe, reliable, 
and environmentally compliant manner. 

Special construction/costly environmental controls required to 
accommodate explosive/hazardous nature of products. 

Extensive environmental permitting process required for nitroglycerin 
and nitrate esters toxic air and water pollutants if relocated to another 
location. 

Complex, expensive, sensitive equipment and controls8. 

NITRAlMINE GUN 8k HIGH ENERGY PROPELLANT COMPLEX ($90M) 

a. Describe Facility and Primary purpose: 

This facility was originally built to make high energy m t i n g  powder for the 
Polaris and Poseidon missiles, and can still meet this need if required. The 
primary purpose of the facility, at  this time, is to provide 
development/production life cycle support for high energy casting powders, 
and high energflow vulnerability propellants for a wide variety of guns and 
artillery used by the various services. This complex: 

is a test bed to scale up processes and products to meet the specialized 
operating needs of gun and missile programs, 

is used to produce qualification lots and complete low rate initial 
production (LRIP) to prove out product producibility, and! qualify products 
and processes, and 

is a component of the mobilization base and has surge capacity. 

The complex includes the following equipment: 
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2 - 150 gallon horizontal mixers, specially equipped for high energy 
propellant 
2 sets of 12 inch blocking, straining and extmion presses 
1000 to 5000 pound blending barrels 
2 large scale fluid energy mill facilities to jpind nitramkes 

b. Uniqueness of Facility: 

Only source of insensitive high energy gun propellant and the potential 
source of gun propellant for the Naval Surface Fire Support program. 

c. Difficulty to Move or Replicate: 

Buildings are constructed around processing vessels, presses, and other 
equipment, making them very costly to relocate. 

Extensive explosives decontamination required before equipment could be 
moved. 

More than 70 buildings, many covered with earthen mounds. 
Special construction required to accommodate explosive nature of 

products. 
Hazardous nature of processeslproducts requires expensive process and 

product requalification. 
High explosives and volatile organic compounds require costly 

environmental controls. 

EXTRUDED PRODUCTS FACILITY ($86lW 

a. Describe Facility and Primary Purpose: 

This is the only government owned, government operated (GOGO) plant in 
the country for the manufacture of extruded propellant pains for solid 
rocket motors. It's capabilities include: 

Extruding composite and double base propellant grains 
Assembling/reworking rocket motors and rocket motor igniters 
Assembling safe and arm devices 
Gun primer disassembly, inspection, and assembly 
Machining 1.3 propellants from 1" to 13" diameter 
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MixingProcessing capability for pyrotechnic materials 
Igniter assembly 

This complex includes the following equipment: 

(7) 15 inch horizontal solventless extmion preeses 
15 inch blocking press 
Milling and Wrapping equipment to machine and inhibit grains 
Real-Time Radiographic Machine 

This facility is used to conduct development, production, and reworwregrain 
programs. These programs include Propellant Actuated DevicedAircrew 
Escape Propulsion Systems (PADIAEPS), JATO (Jet Assisted Take-Off) 
Rocket Motors for launching targetsNAV'daircraft, the 'l'ri-service 2.75" 
rocket and the Navy's 5" Zuni rocket, ASROC, APOBS, tmd the MK22 Line 
Throwing Rocket utilized by the Mine Clearing Line Charge (MICLIC) 
system. This facility has mobilization responsibilities for the MK22 rocket 
and the 2.75" rocket's propellant grain. 

b. Uniqueness of Facility: 

One of only two active extruded solventless double-base processing facilities 
in the U.S., and DoD's only GOGO. Only active facility in the U.S. 
extruding propellant grains with diameters larger than :1.75", such as those 
in the MK22, ASROC, and the MK117 JATO rocket motors. 

When the Radford Army Ammunition Plant's 2.75" rocket line had an 
explosion which shut down operations, Indian Head responded by producing 
2.75" grains at  a rate of 30,000 units per month until the Radford Plant 
could be rebuilt. 

c. Difficulty to Move or Replicate: 

90 buildings, many requiring contingency blast containment measures 
such as frangible roofs, thick reinforced walls, barriers, and earthen 
barricades. Because of the hazardous nature of energetic materials the 
facilities require costly environmental compliance controls, and special 
safety features such as lightning protection and conductive flooring. 
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Equipment removal would require dismantling many of the buildings. 
Some critical equipment, such as spiral wrapping machines for inhibiting 

propellant grains, are no longer manufactured. 
Most of the equipment is large and heavy. 
Some equipment such as real-time x-ray and high fkequency ovens 

require sensitive handlinglahipping and recalibration if relocated. 
Extensive environmental permitting process required for Nitroglycerin 

Toxic Air Pollutants and wastewater if relocated to another state. 

COMPOSITE PROPELLANTtPBX PROCESSING FACILITIES - ($130M) 
a. Describe Facility and Primary Purpose: 

This complex encompasses state-of-the-art equipment spread over 30 
primary processing buildings and numerous support buildings, designed to: 

Mix and cast composite propellants and plastic bonded explosives 
(PBX) 

Cast and machine double-base propellants 
Assemble rocket motora, warheads, igniters, and explosive 

land/water mine countermeasure systems 
Maintain the necessary security for classified w'arheads. 

Some of the equipment includes: 

300 and 420 gallon vertical mixers 
Several casting bells to permit loading a variety of motors and 

warheads with minimal tooling changes 
Fine grinding facilities for oxidizers 
Lining facilities for warheads and motors 
Vented Suppressive Shield (100 pounds of TNT capability) 
Solid Feed System to supply mixers 
Abrasive Blasting System to handle Rocket Motors up to 18 inches 

in diameter and 12 feet in length. 
Radiographic Inspection System 

Although the facilities support manufacturing programs, they are also used 
to perform process scale-up and low rate initial production (LRIP) for 
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developingbalidating the technical data packages for roc:ket motor, 
warhead, and explosive MCM manufacture. 

Programs supported by this facility include Aircrew Escape Propulsion 
Systems (AEPS), JATO (Jet Assisted Take-Om Rocket Motors for launching 
targetsAJAV'daircraft, DEMNS, APOBS, Shallow Water Mine 
Countermeasures, Visual Cues, and the Navy's Standard Missile and 
underwater weapons warheads programs. This facility is the only qualified 
source for Standard Missile warheads and Navy underwater warheads, 
SR121 JATO, VANDAL Target, Smokey Sam/Sagger, an'd is part of the 
mobilization base for JATO propulsion systems under the single manager 
for conventional ammunition (SMCA). 

b. Uniqueness of Facility: 

This is the Navy's only composite propellantPBX facility with p&uction 
capability. An important consideration for energetic processing is to be able 
to produce the products as they will be produced once they go to industry in 
order to reduce cost and risk in the private sector. This capability permits 
IHDIV to continue to be the Navy's premier technical resource for resolving 
composite propellant/explosive production problems at DoD contractors' 
plants. This has been demonstrated over the years with numerous calls 
from Program Managers to assist contractors in resolving rocket motor 
problems. Examples include assisting Thiokol with Standard Missile, 
UTCICSD with Tomahawk, and Hercules with Sidewinder. 

The production capability allows IHDW to a d  as an emergency back up 
source for any type of missile or warhead, e.g. Sidewinder, Tomahawk. 

Crane Army Ammunition Activity (CAAA) was selected as the producer for 
the Navy low rate initial production (LRIP) of the PBXN-106 loaded MK 64 
projectile which was released to production in 1991. Indian Head played a 
large role in tranaitioning this item to the production environment based on 
experience gained in qualifying the item for release to the fleet. Indian 
Head provided assistance to CAAA in establishing the facility needed to 
load and assemble 5"/54 projectiles. Indian Head provided extensive 
assistance in resolving difficulties encountered in startup of production. 
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The Navy recently needed additional rocket motors for the Vandal target 
program. The contractor proposed using a new propellant in Talos rocket 
motors. Indian Head's expertise saved the Navy substantial amounts of time 
and money by deciding to regrain the Talos rocket motors with the original 
propellant. This saved qualification and development costa and eliminated 
the technical risk of using a different propellant. 

Indian Head is also providing the expertise to assist in a. Production 
Readiness Review for Standard Missile SM-2 Block-IV. 

c. Difficulty to Move or Replicate: 

More than 30 principal processing buildings requiring contingency blast 
containment measures such as thickened walls, barriers,, and earthen 
barricades. Because of the hazardous nature of energeti,~ materials, the 
facilities require costly environmental compliance controls and special safety 
features such as lightning protection and conductive flooring. 

Equipment removal would require dismantling many of the buildings. 
Critical equipment is large and heavy. 
Complex, expensive, sensitive equipment and controls. 
Relocated equipment requires extensive start-up, checlkout, and 

qualification process to ensure it functions in a safe, reli;able, and 
environmentally compliant manner. 

Costly product requalification at  new site. 
Extensive environmental permitting process required if relocated to 

another state. 

ORDNANCE DEVICE DEVELOPMENT and PROTOTYPING ($ISM) 

a. Describe Facility and Primary Purpose: 

IHDIV holds the tri-service charter for support of Cartridge Actuated 
DevicealPropellant Actuated Devices (CADPAD). These devices perform 
vital functions such as stores ejection, flare and chaff deployment, 
sequencing, and propulsion functions in aircrew escape and weapons. The 
charter includes the entire life cycle, R&D through fleet support. This 
complex houses the research, development, design, engineering, and 
prototype activities to enable the development and trane.ition to service use 
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of emerging technologies. One example is the advanced laser initiation 
system. The complex also houses the expertise to establish and validate 
safety and technical requirements through development of design and 
product specifications. Indian Head has the capability to manufacture, load, 
assemble, disassemble, and rework cartridges, ballistic power systems, 
CADS, PADS, and AEPS for all services and FMS customers. Additionally, 
this capability provides the expertise to: 

qualify industry as producers of man-rated items, 
provide solutions to industry manufacturing problems, 
ensure smooth transition from development to p:roduction, 
develop methods to increase environmental compliance, eafety, 

productivity, and quality, 
act as manufacturer of last resort, 
provide rapid response to in-servicdfleet problenle, and 
support R6D efforta in a timely, cost-effective manner. 

The complex includes the following specialized equipment: 

Laboratories for advanced development of CAD/I'AD laser initiation 
systems, 

CADPAD manufacturing facilities for highly sensitive materials 
Iowa Loader for manufacturing Primers used in .Aircrew Escape 

Systems. 
Modeling and analysis equipment 
PAD Reclamation Equipment 
CAD Automated Thread Chaser 
Laser Welder 

b. Uniqueness of Facility: 

Only in-house DoD capability to manufacture, load, atwemble, 
disassemble, and rework Ordnance Devices. 

Acquisition management role coupled with a full spectrum capability 
permits IHDIV to be a "smart buyer" of man-rated Ordnance Devices for 
DoD. 

Manufacturing capability for small volume, unique devices that are no 
longer in U.S. service, but are needed to support Foreign Allies. 
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c. Difficulty to Move or Replace: 

Multiple buildings, with special construction for handling of sensitive, 
energetic materials. 

Environmental permitting and pollution control equipment costly and 
time consuming. 

Costly productdpmess requalification at  new site due to numerous man- 
rated items. 

Separation of acquisition, logistics, and in-service functions from the 
product development and manufacturing functions will result in reduced 
quality of service to the customers. 

ORDNANCE TEST AND EVALUATION COMPLEX ($4AM) 

a. Describe Facility and Primary Purpose. 

This complex is made up of five major components: 

Rocket motor ballistic test facility 
Tomahawk functional ground test facility 
Cartridge Actuated Device (CAD) test facility 
Environmental test facility 
Non-destructive test facility 

This complex provides comprehensive capability to environmentally 
condition and test propulsion systems and aircrafVweapon system energetic 
components. Includes tri-service cartridge and aircrew escape components. 
The combination of these facilities provides IHDIV the total capability to 
support research, development, scale-up, production, quality evaluation, and 
malfunction investigation programs for ordnance items. Performs 
contractor lot acceptance and surveillance testing. In addition to testing 
contractoh end items, this complex is also used for test technology 
development. A recent example is the Tomahawk Missile-in-the-Loop 
(TMIL) static test which was developed by Indian Head to combine closed- 
loop guidance testing with a propulsion test. This new teat has reduced the 
cost by 3096, or $1.2 million, in three years. The IHDW Functional 
Ground Test (FGT) Team was the recipient in April 1994 of a TQL 
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Flag Award presented by the Cruise Missiles Propam Executive 
Officer. 

This complex includes the following specialized equipment: 

Rockethfissile Motor, Propellant, Gun, CADPAD Test Bays 
Large conditioning chambers (one for Cook-off Testing) 
Specialized Indian Head-designed rocket test stand built specifically 

for g-force determination 
Specialized rocket catapult (ROCAT) (two component) test stand 
Multi-component test stand (6-degrees of feedom) 
Under Seat Rocket Motor test stand 
Simulated Altitude and Underwater Functional Test Chambers 

b. Uniqueness of Facility: 

Unique Tomahawk Functional Ground Teat (FGT) capability ahd only 
government owned multi-component test stand for the Tomahawk Booster. 
Tri-service cartridge and aircrew escape components expertise. 
The complex contains a number of firing bays used for rocket motors 

from 2.75" to 3 feet in diameter and up to 10 feet in length and 500,000 lbs 
of thrust. Because testing is integrated with the scale up and production 
capabilities at  Indian Head, the utilization of the test facilities is typically 
greater than a stand alone test facility. 

c. Difficulty to Move or Replicate: 

More than 35 buildings make up this complex. 
Special construction required to accommodate explosive nature of 

products. 
Environmental controls and permit process for a relocated facility would 

be extensive. 
Extensive equipment installation, calibration, and check-out at  new site. 

a. Describe Facility and Primary Purpose: 
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This complex serves the entire site by providing specialized tests. Testing 
and analysis of energetic materials is required to determine their identity, 
chemical and physical properties. The properties being analyzed include 
composition, stability, density, particle size, mechanical properties, and 
burning rate. Our chemists also use these facilities to analyze air and 
water samples as part of IHDWs aggressive environmental compliance 
program. The facilities, which include a recently inaugurated 22,000 sq.R. 
chemical laboratory complex, include modern analytical equipment, 
comprehensive explosive and propellant machining capability, and 
sophisticated test sets to support IHDWs life-cycle responsibilities for 
energetics. 

Gun propellant surveillance studies are conducted in thisl facility to 
determine the safe storage and shelf life of the propellant; propellant 
samples from every lot of Navy gun propellant manufacklred in the last 60 
years are monitored in this facility. Identification and characterization of 
samples of unknown energetic materials, such as those dlownloaded f h m  
foreign ordnance by EOD technicians, is also performed in this facility in 
support of foreign material exploitation programs. 

The following list represents some of the capabilitiedequipment in this 
facility: 

Gas/Liquid/Ion Chromatography 
Fourier Transform Infrared Spectrometry 
Gas and liquid chromatographs linked to mam spectrolmeter 
Plasma Spectmgraphy 
Supercritical Fluid Extraction and Chromatography 
Scanning Electron Microscopy with energy dispersive X-ray 
Nuclear Magnetic Resonance Spectrometry 
Capillary Electrophoresis 
Acoustic emission strand burning 
High pressure closed-bomb testing 
Ballistic evaluation rocket motors 
State-of-the-art high rate propellant tension/compression tester 
Explosives and Propellant Boring Mill 
Rapid response mobile laboratory for field testing of propellants (deployed 

during Desert Storm) 
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b. Uniqueness of Facility: 

This facility provides a comprehensive chemical and physical 
analysis/characterization capability for energetics that is as complete or 
superior to that of any other DoD energetic facility. It supports all types of 
energetic materials. 

c. Difficulty to Move or Replicate: 

Complex includes 17 primary buildings plus support facilities 
Buildings must be specially constructed and sited for handling energetics 
Environmental controls are required and an environmental permit 

process could be extensive if relocated to another state. 
Sensitive equipment that requires calibration and check-out a t  new site. 

IN SUMMARY 

IHDIV has invested hundreds of millions of dollars to build a :modern, full 
spectrum, and environmentally viable capability for energeticsl a t  one site. Recent 
investments in environmental compliance alone exceed $46 million. This is a 
capability that will always be needed by DoD. Due to declining ordnance 
procurement budgets, lack of commercial markets, and rising environmental and 
liability costs, these capabilities are rapidly shrinking in the private sector. 
IHDrV's life-cycle support capability for any type of energetic, and its high 
concentration of energetics facilities and expertise, make it  the NavyDoD's most 
effective alternative to preserve an organic critical mass for energetics. 

4. Map of the installation to include elements listed in 2 and 3: 

a. Annotate buildings to show location of each organizational element. 

Reduced map (8.5 x 11) on next page for Indian Head Site Organizational Usage. 

See attachment (2): Detailed MAP - Indian Head ORGANIZATIONAL USAGE. 

See attachment (3): Detailed MAP - Yorktown, VA Site ORGANIZATIONAL 
USAGE AND MAJOR ENERGETICS FACILITIES. 
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b. Show buildings with equipment l facilities which would be dificult to 
move or replicate. List such equipment with initial cost. Provide an estimate of 
the replacement cost of the facilities. 

Energetics Materials Research ($42M) 
Weapons Product Development ($135M) 
Chemicals Processing Complex ($90M) 
Nitramine Gun and High Energy Propellant Complex ($90M) 
Extruded Products Facility ($85M) 
Composite PropellantPBX Processing Facility ($130NI) 
Ordnance Device Development and Prototyping Facility ($18M) 
Ordnance Test & Evaluation Complex ($45M) 
ChemicalPhysical Characterization ($28M) 

All the above facilities would be difficult to move/replicate. Separation of the R&D 
capability from active production facilities and from design agentlin-service 
engineering functions reduces the fleet and product focus and synergy. The 
equipment is complex, expensive and sensitive and will require special precautions 
upon removaVinstallation and also would require extensive decontamination before 
it  could be moved. Relocation of any of these facilities would require an extensive 
start-up, checkout, and qualification process to ensure that it jknctions in a safe, 
reliable, and environmentally compliant manner. There are extensive safety and 
environmental controls and regulations as well as Federal and. State 
environmental permitting processes which must be complied with for energetics 
facilities. 

Refer to response to question #3 for specific facility information. Note that initial 
equipment costs by facility are not available within the timeframe allowed for this 
datacall. 

Reduced map (8.5 x 11) on following page for Indian Head Site Major Energetics 
Facilities. 

See attachment (4): Detailed MAP - MAJOR ENERGETICS FACILITIES 

See attachment (3): Detailed MAP - Yorktown, VA Site ORGANIZATIONAL 
USAGE AND MAJOR ENERGETICS FACILITIES. 
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5, Estimate the capacity of the activity and installation (sepamtely) to absorb 
similar workyears with little or no modification of facilities. Estimate the capacity 
of the activity and installation (sepamtely) to absorb similar wcbrkyears with major 
modifications and describe the nature ofthose modifications and estimated cost. 
Use FY97 as the baseline for such estimates. 
Based on maximum stafEng levels since FY86 compared to the projected 
workyears in FY97, IHDIV could absorb over 900 workyears of' additional work 
without major modifications to facilities. In FY97 the Explosive Ordnance 
Disposal School is scheduled to move to Eglin AFB and will mrlke available space 
suitable for non-hazardous operations amounting to 200 additional workyears. 

The following graph depicts our ability to expand our workforc~e during times of 
mobilizationlsurge and national emergencies. 

IHDIV STAFFING HISTORY 

Thousands 
4 
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6. Describe the impact of BRAC 91 and BRAC 93 decisions on the activity and 
installation. 

BRAC-91: Indian Head became a Division of the newly formed Naval 
Surface Warfitre Center. Indian Head's name changed from Naval Ordnance 
Station to Indian Head Division, NSWC. There were no functional transfers 
directed by BRAC-91 that affected Indian Head. Indian Head eliminated 30 
indirect positions as directed by BRAC-91. 

BRAC-93: BRAC-93 disestablished the Dahlgren Division, White Oak 
Detachment. This decision consolidated at  the Indian Head Division all NSWC 
life cycle responsibilities for Explosives, Underwater Explosivw, and Underwater 
Warheads. We administratively realigned (in-place) the NSWC: Dahlgren Division, 
White Oak Detachment personnel in the Explosives Research and Underwater 
Warheads groups to the Indian Head Division on 3 April 1994. A number of 
people will physically move to IHDN in November 1994, the remaining will move 
by FY97. 

The Naval Sea Automated Data Systems Activity (SEAALDSA) is a current 
tenant of the Indian Head Division, NSWC. BRAC-93 disestak~lished SEAADSA 
and realigned them to IHDIV, NSWC by FY97. 

7. Describe military department approved and programmed plans which will 
impact or have impacted the activity and installation. 

The Naval Surface Warfare Center has a long tern energetics plan. The main 
objective of the plan is to maintain and strengthen the core capabilities resident 
within the Naval Surface Warfare Center while continuing to downsize. This 
effort includes a continual review of total energetics capacity to determine if 
excess exists and to identlfy further consolidation and purification issues and 
opportunities. A specific thrust concentrates on continuing to consolidate 
energetics and fbll spectrum life cycle capabilities at Indian Head to maximize use 
of our high investment facilities and equipment and to maintain a critical mass of 
technical expertise. Indian Head is seen as the primary technical capability for 
energetics. The Warf'e Center also teams with other activities, private industry, 
and academia to tap into their specialized capabilities which finther enhances the 
Navy's energetic capabilities. 
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The following timeline describes specific events that have take11 place or are 
planned to happen which W h e r  impact the consolidation of Navy energetics: 

1988 - Navy assigned the Naval Explosives Development 
Engineering Group at the Naval Weapons Station Yorktown to Indian 
Head. As of 1994, the explosives development engineering capability 
remains physically located a t  Yorktown; the group is an Indian Head 
detachment. The plan is to physically relocate the detachment at the 
most economically feasible time. 

1992 - Navy studied Solid Propulsion Mission Purification a t  China 
Lake and Indian Head. The study was to identify areas of overlap in 
solid propulsion work between China Lake and Indian Head. The 
study reviewed FY92 solid propulsion work, facilitieslreal 
estate/equipment, and personnel experience. No unwarranted 
duplication of effort was found. The table below summarizes the solid 
propulsion workload assigned to NSWCAHDIV for FY92. Note that 
the Study did not address explosives, CADlpyrotechnics, or specialty 
chemicaldingredients work since China Lake had very 1:imited 
involvement in those areas of energetics. 
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See Attachment ( I )  - NAWCWPSN TM 7373, McDowell, Thomas N. 'Mhion Purification Sdid 
Propulsion Report." Naval Air Warfom Center W e a p o ~  Diviaion, China Lake, 1992. 

1993 - Navy transferred all explosive loading from Naval Weapons 
Station Yorktown to Indian Head 

1993 - BRAC transferred explosive research and development, and 
underwater warhead development from White Oak to Indian Head 
(See attachment (6) White Paper: "Consolidation c i  Explosives 
S&T in DoD", Dr. Kurt Mueller and Les Roslund, October 
1993.) 

1993 - Navy established the Naval Ordnance Center 
(NAVORDCEN) to consolidate ordnance support h c t i o n s  of the 
Naval Sea, Air, and Supply Systems Commands. NAVORDCEN 
Headquarters is located at Indian Head. 

1994 - Naval Air Systems Command assigned Lead Clommodity 
Engineer functions (development, qualification, in-service 
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engineering, reprocurement efforts) to Indian Head for C!artridges, 
CADS, AEPS, JATOa/RATO Rocket motors, 5" Aircraft Rocket 
System, and Visual Cues. 

1997 - NAVSCOLEOD moves &om Indian Head to Eglin AFB, 
Florida, leaving approximately 50 buildings with over 21.3,000 gross 
square feet available for further consolidation of energetics functions 
at  Indian Head. 

8. Remaining tenants a d  other activities on the installation: ,name of 
organization, total workyears, and mission. 

Naval Explosive Ordnance Disposal Technology Division (EODTD), 290 
workyears, Mission -Provide explosive ordnance disposal technology and logistics 
management for the Joint Services; and develop war-essential elements of 
intelligence, equipment, and procedures to counter munitions, both U.S. and 
foreign, as required, to support Department of Defense components and the 
peacetime security needs of other agencies; as assigned by Conunander, Naval Sea 
Systems Command. 

Naval Ordnance Center, 109 workyears, Mission - The Ordnance Support 
Agent for Fleet CINCs, CNO, CMC, and Ordnance PMs. Coordinates Fleet 
requirements and issues. Administer and provide waterfront  upp port operations. 
Manage ordnance "I" and "D" level maintenance and related support. 
Managdintegrate ordnance management information systems. Manage worldwide 
shorebased ordnance inventory. Manage the NAVORDCEN infrastructure. 

Navy Explosive Ordnance Disposal School (EODS), 568 workyears (numbers 
include staff and students), Mission - Train U.S. Joint Service and International 
officer and enlisted personnel in the best methods and procedurw for the 
detection, identification, render safe, recovery, evaluation, and disposal of 
explosive ordnance employed by the United States and other nations. 

Defense Finance and Accounting Service (DFAS), 12 workyeam, Mission - 
Provide effective and efficient finance and accounting services during times of 
peace and conflict. 
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Branch Medical Clinic, 39 workyears, Mission - Provide o~t~patient health care 
for military, military dependents and retirees, and comprehensive occupational 
health services for civilian employees. Provide preventive medicine and industrial 
hygiene support. Ensure active duty personnel readiness via maintenance 
programs, physical exams, immunizations and screening exams. Provide 
occupational health surveillance and certification for civil service personnel. 

Branch Dental Clinic, 4 workyears, Mission - Provide a state of optimum oral 
health and ensure dental readiness of assigned active duty Navy and Marine 
Corps personnel, to enable them to accomplish their missions. 

Customer Service Desk (PSD), 3 workyears, I)llission - To nlaintain the pay 
and personnel records, provide pay and personnel service to officer and enlisted 
naval personnel and passenger transportation service to all Navy-sponsored 
travelers ae assigned; provide commands and activities with pay, personnel and 
passenger transportation management information and other related support; and 
to perform such other functions and tasks as directed. 

Defense Printing Service, 4 workyears, Mission - Reaponsil~le for the 
Department of Defense publishing and printing program, encoinpassing value- 
added conversion, storage, output and distribution of hard copy and digital 
information products and services. Value to the customer incl~ides quality 
products and services, which are competitively priced, and delivered on .time. 

Resident Officer in Charge of Construction (ROICC), 20 workyears, Mission 
- The administration and management of Military and other ccuwtruction contracts 
at  the Indian Head Division, Naval Surface Warfhre Center, and its tenant 
activities to: a) meet the customer's operational requirements, b) obtain quality 
facilities, c) be timely, and d) obtain the lowest reasonable cost. 

NAVSEA Automated Data Systems Activity (SEAADSA) , 162 workyears, 
Mission - To provide automated data processing central management information 
and data systems design, development, program maintenance support, 
coordination, and control of operating systems and Standard Applications Software 
for the Standard Shipyard Management Information System, t,he Naval Ordnance 
Management Information System, and other field and headquarters related 
systems; to serve as the NAVSEA Center for Automation Technology; to perform 
assigned management Reviews of Proposed ADP Systems, equipment, services, 
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ADP applications software, and to perform such other functiom or tasks as may 
be directed by higher authority. 

9. Summarize your overall mission. 

Our mission statement of record is: 

"Provide primary technical capability in Energetics for d l  Warfare Centers 
through engineering, fleet and operational support, manufacturing 
technology, limited production, industrial base support, and secondary 
technical capability through research, development, test and evaluation for 
energetic materials, ordnance devices and components, and related ordnance 
engineering standards to include chemicals, propellants and their 
propulsion systems, explosives, pyrotechnics, warheads, rand simulators. 
Provide support including special weapons support, explt~ive safety and 
ordnance environmental support to all Warfare Centers, military 
departments and the ordnance industry. Execute other :responsibilities as 
assigned by Commander, Naval Surface Warfare Center.."' 

Our mission is to work on Energetic products for all areas of Naval Warf'e, not 
just Surface Warfare, and a significant portion of our work is performed for the 
joint services and private defense contractors as well. Another facet of our 
mission is to develop production processes for explosives and propellants and to 
transfer these processes to the private sector. In time of war we have the 
technical expertise to kick-start mothballed facilities, both public and private. 

This uniquely military and inherently dangerous business requires specialized 
expertise and very expensive facilities -- $1.5B in Indian Head's case. IHDIV uses 
these facilities to provide a full spectrum Energetics capability. By "fidl spectrum" 
we mean not just a full array of Energetic products but the RL)T&E, production, 
and sustaining engineering provided by a single set of tightly integraw experts 
and facilities. For example, even though many of the Navy's missile propulsion 
systems were developed by private  contractor^, it is still IHDITJ which is called 

OPNAVNOTE 5450 dtd 23 Dec 91, Eetablishment of Naval Surface and Undersea Warfare 
Centers, Modification of Title and Diseetabliehment of Shore Activities and Detachments. 
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upon by program managers to resolve production or fleet use problem with the 
energetic materials component of the weapon systems. 

While we perform a significant portion of work for the Army, Air Force and 
private defense contractors, we primarily work Navy unique energetics, i.e. 
energetics unique to surface combatants, and submarines, and Naval aircraft. 

As the overall defense budget decreases and the weapons portion bears the 
greatest proportional decrease, Indian Head Division's importance to the DoD is 
greater than ever. Procurement plans for Energetics products are way down, the 
cost of environmental compliance is skyrocketing and large, expensive commercial 
facilities for weapons are becoming idle. Private companies will get out of the 
business, and DoD needs MDWs in-house resources to fill the! gaps and sustain 
Energetics processing capability and know-how. The Navy h a  been planning for 
this and has already taken some actions to consolidate Energetics work a t  Indian 
Head. 

NAVSEA's imperatives for the future ensure there are sufficient plants for 
explosives or similar hazardous materials. As long as we have a military, someone 
has to provide energetics technology and facilities to produce ordnance that 
performs. This is a military core capability with a liability that must be assumed 
by the government. NSWC Indian Head's full spectrum capab'ility provides this in 
practice. 

IHDIV currently represents the only organic capability to provide life cycle 
support for most energetics. In-house capability is critical to: 

Provide critical mass of Energetics expertise to develop, m.anufacture, and 
support energetic materials and systems for the Navy and. DoD. 

Fill the void left by private sources no longer able to prodilce energetics due to 
technical, environmental, safety or liability issues or in the absence of a profit 
margin (see the following DuPont letter). 
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DuPont Specialty Chemicals 

November 9, 1993 

Mr. Sam Waggener 
Naval Surface Warfare Center 
Warhead Section Code G-22 
Dahlgren, VA 22448 

Dear Mr. Waggener: 

We regret to inform you that DuPont will Discontinue the rnanufricture of 
-explosive products in the U.S. on January 3 1 ? 1994. DuPont sold. its commercial 
explosives business in 1933. The volume of explosives Specialties, including 
detonators, squibs and "Detasheet" flexible explosives has declined in recent 
years, and it is no longer a strategic component of the DuPont business 
portfolio. Explosives operations at our Falling Waters, WV and Pompton Lakes, NJ 

1 

plosives has declined in recent years, and it is no 
longer a strategic component of the DuPont 
business portfolio. I 
January 3 1,1994. 

We thank you for your past patronage. If you wish to place a h i i l  order, 
please call Bob Russo at (800) 962-9919. If we can help answer other 
questions? please call me at (302) 7768376. 

Sincerely, 

T. J. Enright . 

Business Manager 
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Provide energetichpecialty chemicals which are not available from any other 
source, domestic or foreign, e.g. man-rated percussion primers for Aircrew 
Escape Systems, high energy gun propellant used in 105 nun tank rounds, 
ingredients for underwater explosives, torpedo fuel, one of two plants in the 
U.S. for extruded rocket motors. 

Develop advanced explosive formulations and processes for Navy and DoD. 

Advance state-of-the-art for energetic manufacturing processes and products. 

Assure transition of products effectively &om laboratory scale to fidl 
production and into service use. 

Provide a foundation of technical expertise to sustain the industrial base and 
assist commercial sources in trouble-shooting and qualifyir~g their processee 
and products. 

Assure that energetic materials h r n  private industry satin@ government 
requirements. 

Analyze and recommend make/buy decisions to assure a viable cost effective 
defense industrial base. Serve as a "smart buyer" and when necessary as a 
second source. 

Provide a flexible and comprehensive technical base to respond to mobilization 
or surge requirements and to expedite development and introduction of new 
or improved products that address unforeseen threats during military 
emergencies such as Operations Desert Shield and Storm. 

This combination of uniquely military assets m,akes IHDIV 
the dominant force for meeting the DoD's energetic needs in 
the years to come. 
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85 Gallon Melt Kettle - used to 
develop mixing and loading 
processes for new melt-cast 
explosives. 



develop mixing and loading 
processes for new melt-cast 
explosives. Largest of its kind at 
any DOD pilot plant facility. 



10 Ton Press - explosive pressing 
capability to evaluate pressed 
explosives and develop explosive 
pressing processes. 



30 Ton Press - explosive pressing 
capability to evaluate pressed. 
explosives and develop explosive 
pressing processes. Replicates the 
explosive presses used at Crane 
Army Ammunition Plant to 
manufacture gun ammunition. 



200 Ton Press - explosive pressing 
capability to evaluate pressed 
explosives and develop explosive 
pressing processes. 
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2000 Ton Press - explosive pressing 
capability to evaluate pressed 
explosives and develop explosive 
pressing processes. Largest press 
at any pilot plant facility in the 
U.S. 
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Technical Center Site Indian Head Division, 1 NSUC 

This facility provides development/production cycle support for casting powders and gun 
propellants used by the tri-service community. Single base, multi-base, and nitramine 
solid propellant formulations can be developed and produced at this facility. The technical 
personnel provide the core expertise to develop products and processes that meet the 
specific needs of a gun system or missile program in the research and development phase. 
The facility is used to produce qualification lots and complete low rate initial production 
(LRIP) to prove out product producibility. Low production rates can be maintained to 
establish DoD core capability and a center for technology transfer to the private sector if 
large production quantities are needed. The technical expertise maintained at the facility 
can act as an industry watch dog and provide engineering support in this role. Processing 
studies and engineering investigations performed during on site production broaden the 
technical knowledge maintained at the facility and provide product improvement. The 
facility is a component of the national mobilization base and has a production surge 
capacity that can be attained far more quickly than facilities in the private sector. The 
mission of the facility is accomplished with strict regard for environmental compliance as 
well as an unsurpassed safety record which has been enhanced by its exposure to the 
Navy's center of excellence for safety located at Indian Head. 

FacilityIEquipment 
Nomenclature or Title 

A typical example of this facility's capability is the success of the M43 nitramine gun 
propellant program. The Army came to Indian Head for development of a propellant with 
unprecedented performance to be used in the 105 mm gun of the M1 main battle tank. 
Indian Head's unique combined resources from the gun system design branch, pilot plant 
facility, and nitramine gun propellant production facility worked together with synergistic 
effect to complete the task. The formulation and process development led to qualification 
lots and LRIP. Desert Storm mobilization efforts ramped production rates to surge 
capacity in two months. Standard production rates were maintained after Desert Storm to 
complete the 2 million pound requirement for the program. Engineering studies and 
investigations were performed that reduced unit cost and improved product performance. 
This facility is uniquely qualified to develop and produce nitramine gun propellants 
because of the attendant technical expertise and the agility of the facility. Finely ground 
nitramines may not be transported geographically because of its sensitivity. This facility 

Nitramine Gun and 
High Energy 
Propellant Facility 
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uses its own grinding process to prepare the nitramines for incorporation into the product 
and remains the only qualified producer of M43 gun propellant in the world. 

The estimated cost of replacing the facility is $90 million. The buildings have unique 
designs that accommodate the processing equipment inside and would have to be 
duplicated at a new site. The costs include equipment, structures, and t:nvironmental and 
safety infrastructure necessary to run explosive operations. However, the technical and 
configuration management costs are not included. 

Although there are other Government and commercial facilities with sirnilar facilities. 
many of these are sized for World War I1 type requirements and have l'ong been shut 
down. Other companies may have some capabilities but do not have the ability to 
dry and grind the raw nitramine on-site. This is an important factor since this material 
cannot be transported in the ground state. 
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The primary purposes of the Chemical Processing Facilities (CPF) are to1 produce and 
process energetic chemicals for the DOD for use in solid rocket motors, warheads, fuels, 
and other ordnance items. The chemical plants comprising the CPF, ancl their primary 
purposes, are as follows: 

- 

a) Qualification and Process Development: 

For all of the programs described below and any future energetic chemical requirements, 
these facilities will serve as the location for the development and scale-u.p of the 
manufacturing process, leading to full-scale production capable of meeting program 
requirements. This work complements the capability of our chemistry laboratories and 
pilot plant, providing the next step in the transition of new chemicals from the lab to 
service use. 

Technical Center Site 

Facility~Equipment 
Nomenclature or Title 

The most recent example of this was the development of the solventless nitroglycerin 
lacquer for the Trident missile program. This unique formulation eliminated the use of an 
organic VOC solvent, in this case methylene chloride, a carcinogen and ozone depleter, 
while providing a stable high-strength formulation of nitroglycerin capable of meeting 
DOT sensitivity tests for shipment across the US. Within two years from the time the 
initial inquiry was made by the customer, the formulation was developetl in the laboratory, 
a process developed and scaled-up, and a facility constructed and operated producing 
quality lacquer on the first attempt. 

Indian Head Division, 
NSWC 

Chemicals Processing 
Facilities 

No other facility, government or private, provides this wide range of services at one 
location. 
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b) Production: The table below summarizes the plants, products, and weapons 
programs supported by the four chemical production plants: 

Sole Producer 

Only qualified 

Quickstrike Mine considered for use in 
MK 46 Torpedo Warhead new gun propellants 
MK 14 Mobile Mine and low signature 

rocket motor 
propellants 

are currently supported, but nitration plant with 
have previously existed and three separate 
have been produced in this production modes, to 

meet specific 
production 

NG (nitroglycerin) requirements for each 
of these nitrate esters 

Sole producer of PNC 
for USNATO; 

46 Torpedo Warhead currently being 
14 Mobile Mine considered for use in 

new gun propellants 
and low signature 
rocket motor 
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c) Energetic Chemical Acquisition and Technical Support: 

The CPF has the capability, as demonstrated numerous times in the past.. to provide the 
technical guidance and support for the purchase and qualification of energetic and 
specialty chemicals. This provides the government with a "smart-buyer" capability in 
chemicals by knowing, understanding, and being able to perform these processes. The in- 
house knowledge and capability to produce chemicals keeps contractor pricing 
competitive. IHDIV's capability to produce these chemicals when a contractor fails to 
deliver quality chemicals at a competitive cost assures availability of high energy and 
specialty chemicals to meet critical defense requirements. 

Two recent examples of this include the qualification of Atlas, a private-industry source, 
for the production of Otto Fuel 11, and the qualification and subsequent purchases of 
TMETN and TEGDN from Trojan, another private-industry source, for production of 
SLMM and Quickstrike mines. The CPF personnel did this effectively due to their 
knowledge and experience in producing these materials for over 40 years. 

d) Technical Assistance/Guidance to Governmentflndustry: 

The CPF provides government and industry with a source of analytical expertise, extensive 
chemical synthesis, scale-up, and production experience, and chemical pirocessing 
knowledge. Chemists and engineers draw on this experience when considering safety 
aspects of chemicals to safely design and evaluate production processes. Analytical 
procedures have been developed by NSWCIH which are now used throu.ghout DoD, 
private industry, EPA, and international laboratories. Experience in the synthesis and 
scale-up of many new chemicals have resulted in full-scale process designs of superior 
safety and operational support for many weapons programs. 

e) In-Service Engineering Agent Support: 

The on-site CPF provides close interaction with the In-Service Engineering Agent (ISEA) 
Office, allowing quick response to fleet requests and investigations. Prolduction and 
quality records are readily available on-site for these requests resulting i n  rapid response 
time during these requests and investigations. The on-site CPF provides the ISEA, and 
thereby the fleet, with technical product knowledge and resources needed to respond to the 
frequent inquiries. 
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Facility 

Biazzi Nitration Plant 

- 

HBNQ Plant $750,000 $4,000,000 1 
The Biazzi Nitration Facility is currently the only producer of Otto Fuel I1 for the 
US and all NATO countries and the only qualified source of Nitroglycerin for the 
Trident program. 

Equipment Replacement Cost 

$12,000,000 

$20,000,000 

$6,000,000 

Moser Nitration Plant 

PNC Plant 

The PNC Facility and the HBNQ Facility are currently the only producers of their 
products for the US and NATO countries (PNC) and for the US (HBNQ), 
respectively. 

Buildinwtility 

$35,000,000 
- - 

$8,000,000 

$4,250,000 
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The three chemical facilities highlighted here produce critical chemicals that are used in torpedoes 
and in making Navy PBX warheads. The torpedo shown here is a recipient of OTTO Fuel made in 

the Biazzi plant. The warheads use chemical ingredients from the hauser and PNC plants. 
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Obstacle Breaching System (APOBS) 
Technology (DET) Arrays 
Mine Neutralization System (DEMNS) 

Take-Off (JATO) Propulsion System 

Mk 128 JATO 
Aerial Vehicle Booster 

Smokey SAM Simulat 
Sagger SAM Simulator 

In addition to these facilities are used to download, regrain, and 
This work is performed to return overage, 

issue condition. 

This facility also produces propellant to meet short term emergency 
requirements. The flexibility and allows for rapid response to 
emerging and quickly 
development, 
During Operation Desert and fielded 
APOBS and the MK 14 

This facility is used to manufacture cast compositePBX transition from 
development to low rate production, such as DEMNS, and APOBS. 
New manufacturing processes technologies developed 
incorporated and optimized to ensure a smooth 
This transition involves scaling-up from 30 or 
gallon production sized mixes. Once the 
optimized, low rate initial production 
for full scale production. 

Equipment integral to this facility with a replacement value 2 $500,000: \ 
a. Vented Su~pressive Shield: This piece of equipment is designed to contain 
suppress a detonation equivalent to 100 pounds of TNT. The equipment is 
secure (clearance required) facility. The purpose of the equipment is to 
operations that would otherwise have to be done in a remote location. 
with a cost of $516,000. This piece of equipment is the largest of its type in the 
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Technical Center Site Indian Head Division, 
NSWC 

FacilityIEquipment Composite 
Nomenclature or Title Propellant/PBX 

Processing 

The primary purpose composite propellant and plastic bonded explosive (PBX) 
ordnance materials plant complex is to: 

Mix and cast solid and PBX explosives. 
Assemble rocket igniters and landlwater mine lcountermeasure 
systems. 
Perform depot retrofit and rework on rocket motors and 
warheads. 

This facility provides the flexibility to ccomplish workload ranging frorn: a 
Process development 
Scale-up 
Technical Data Package Validation 
Low Rate Initial Production 
Full Production 

Advanced processing equipment has the capability all cast propellants and 
explosives currently used by the Department of of the products produced 
at this facility for use by the Navy, Army , Air industl-y include: 

Mk 107 Torpedo Warhead 
Mk 103 Torpedo Warhead 
Mk 122 Torpedo Warhead 
Mk 1 15 Standard Missile Warhead 
Mk 125 Standard Missile Warhead 
Sidewinder Warhead 
Phoenix Warhead 
Maverick Warhead 
Mk 14 Explosive Device 
5 INCW54 Projectile 
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piece of equipment exists that would be capable olf processing 
the 25 to 100 pound range. 

b. Vacuum caking System: This system is specifically designed to vac:uurn cast any 
ant product up to six feet in length and 2,000 pounds. The 
xible as possible, thereby minimizing or eliminating 
was always necessary in the past for a new product. This 

is a fixed asset ent cost of $1,349,000. No similar syste:m exists that 
g as wide a range of tactical warheads and rocket 

motors. 

c. Sprav Lining Machine: consists of a computer controlled spray lining 
machine designed to spray liners onto the inside diameter of 
rocket motor cases ranging inches in diamete:r and from 3 feet 
to 12 feet long. This is a cost of $750,000. 

d. 420 Gallon Baker Perkins Vertical hanetarv Mixer: Is used to mix plastic bonded 
explosives and composite propellants fo as the MK 122 'Torpedo Warhead, 
the MK 125 Standard Missile Warhead, e Clearing Warhead, the MK 107 
Torpedo Warhead, the MK 64 5" Proje 121-NP JATO, MK 128 JATO, 
MK 23 JATO, Javelin Rocket Motor, otor, Smokey SAM Simulator, 
and Sagger SAM Simulator. In additi as required to support various 
changing developmental efforts. The ellants can onl:y be made in this 
type of equipment due to the high vis 1s being mixecl. This is a fixed 
asset with a replacement value of $1, 

e. Solid Feed System: This equipment consists of a s 
ammonium perchlorate, RDX, HMX, and other solid c 
propellant mixes. This is a fixed asset with a replace 

f. Dust Collection Svstem: This piece of equipmen 
and built to collect ground Ammonium Perchlorate ( 
after it had been ground to the required particle size 
with a replacement value of $1,000,000. 
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vstem: This piece of equipment was designed and built to use grit 
ads, etc) to remove corrosion from the interior of rocket motor 

her processing. It is a one of a kind system designed to handle 
m 5 inches to 18 inches in diameter and from 3 to 12 feet in 
asset with a replacement value of $600,000. 

i. Radiographic I ction System: This equipment consists of radiographic equipment 
installed in a sec equired) facility. The system is configured to 
radiographically s. This is a fixed asset with a replacement value of 
$600,000. 

This facility consists of over buildings. The cost o-f replacing these 
buildings and the "fixed therein would be in excess of 
$130,000,000. 
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Certified operators are casting PBX explosive into warhead 
chambers using a vacuum bell. 
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Technical Center Site Indian Head Division, I USWC 

The ability to test ordnance items in support of development, production. quality 
evaluation. malfunction, and fleet support programs is a critical part of the complete 
technical capability provided by Indian Head. 

FacilityIEquipment 
Nomenclature or Title 

The ordnance test and evaluation capability at the Indian Head Division ;is made up of five 
major components: 

Ordnance Test & 
Evaluation Facility 

Rocket motor ballistic test 
Environmental test 
Non-destructive test 

The rocket motor ballistic test facility is used to static fire rocket motors in support of 
development, lot acceptance, quality evaluation, and malfunction investigation programs. 
The facility provides the capability to environmentally condition and fire the motors to 
simulate the real conditions which will be experienced in the fleet. Real-time data 
analysis and reduction, video coverage, and high speed photography ensure complete 
characterization of the performance of the rocket motor. These tests are performed for 
those units developed or produced at Indian Head and by private contractors. Typical 
programs supported include all aircrew escape propulsion units, all JATO units, Standard 
Missile, HARM, Sidewinder, and AMRAAM. 

All new ordnance items must be evaluated at the environmental extreme:; to which they 
may be exposed in order to ensure reliable and safe performance during service use. The 
environmental test facility is designed to provide this capability for rocket motors, 
warheads, aircrew escape propulsion units, and CADS. The facilities provide the 
capability to evaluate the response of ordnance items when exposed to mechanical stimuli 
(shock, drop, vibration, lead, hydrostatic pressure, and acceleration) and climatic extremes 
(altitude, temperature, humidity, thermal shock, salt-fog, wind and rain, imd sand and 
dust). A special test capability which is included in the environmental is the 300,000 volt 
electrostatic discharge (ESD) facility. One of only four in the country, it is unique in 
the ability to measure voltage and current during testing. Units are tested here as part 
of qualification, surveillance, lot acceptance, and malfunction programs. After undergoing 
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a series of environmental tests, the ordnance items is usually then test fired in one of our 
ballistic test facilities to determine the effects of the environmental cycling on 
performance. Typical units tested include Standard Missile, Sidewinder. HARM, various 
JATOS, and CAD/PADs. 

The non-destructive test (NDT) facility is required in order to inspect ordnance items and 
metal parts for flaws. improper assembly, foreign materials, and any other anomalies 

7 7 

which may have occurred during manufacture, storage, or service use. I here are five 
primary techniques which are utilized: radiography, dye penetrant, magnetic particle. eddy 
current, and ultrasonic. Indian Head has two radiographic (x-ray) sites, with a total of 
eight x-ray units. ordnance items up to five feet in diameter, 18 feet long, and 4,000 
pounds of Class 1.1 explosive weight can be x-rayed. A separate building is used for the 
other four techniques. The NDT techniques are used to inspect units after manufacture, 
environmental testing, or a malfunction. 

The combination of these facilities provides Indian Head with the total capability to 
support development, production, quality evaluation, and malfunction in7:estigation for 
ordnance items. 

Equipment integral to this facility with a replacement value 2 $500,000: 

Tomahawk Functional Ground Test (FGT) System: The primary purpose of this 
equipment is to interface and gather data during Tomahawk Missile FGT. This asset has a 
replacement value of $6-7 million. This is the only government owned Tomahawk 
FGT capability. 

Component Thrust Vector (Ormond Inc.) - Tomahawk: This equipment is a multi 
component test stand used in testing the MK 106lMK 11 1 booster to determine 
serviceability. This is a one of a kind test stand. This is a fixed asset with a 
replacement value of $750,000 - $1,000,000. This is the only government owned 
multi-component test stand for the Tomahawk Booster (MK 1 0 6 N K  111). If this 
capability were lost, the Navy could not perform quality evaluation (sewice life 
evaluation) on the Tomahawk Booster. 

Large Motor Test Digital Data Acquisition System (HP-1000): This equipment is used to 
acquire digital data from rocket motor static-fire operations. It supports lot acceptance 
testing of production items, quality evaluation for fleet returns and speci.al tests. This 
asset is moveable with a replacement value of $2,000,000. 
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Small Motor Test Digital Data Acquisition System (HP-1000): This equipment is used to 
acquire digital data from rocket motor static-fire operations. It supports lot acceptance 
testing of production items, quality evaluation for fleet returns and speci,d tests. This 
asset has a replacement value of $2,000,000. 

Large Motor Test Automatic Data Acquisition Equipment: This equipmaent is used to 
acquire digital data from rocket motor static-fire operations. It supports lot acceptance 
testing of production items, quality evaluation for fleet returns and special tests. This 
asset has a replacement value of $1,200,000. 

Small Motor Test Automatic Data Recording Equipment: This equipment is used to 
acquire digital data from rocket motor static-fire operations. It supports lot acceptance 
testing of production items, quality evaluation for fleet returns and special tests. This 
asset has a replacement value of $1,000,000. 

High Energy Real-Time Radiographic Inspection System: The high energy real-time 
radiographic inspection system is composed of four different x-ray sources up to 4 
million-electron-volts (4 MeV), including a 200kvp microfocus source, and three 
manipulator systems located in two different buildings. The primary purpose for this 
equipment is to non-destructively inspect energetic and non-energetic materials for flaw 
detection, signs of aging, improper assembly, foreign materials in the ral"\\.- materials or 
manufactured propellants, or any other anomalies that might occur. These energetic 
materials can be up to 5 feet in diameter and up to 18 feet in length with a maximum 
explosive weight of 4,000 pounds of Class 1.1 or 10,000 pounds of Class 1.3. This asset 
has a replacement value of $3,300,000. 

DigitalIAnaloa Vibration Control System includes 20,000 Lb-F Electrorr~agnetic Shaker: 
The vibration system is used to conduct environmental vibration tests on. a wide array of 
ordnance and inert items to simulate adverse environmental conditions that the item will 
be exposed to during its normal service life. 

There are 39 main buildings which comprise the ordnance test & evaluation facility. 
Their estimated replacement values is $ 17,700 K. The equipment used in this facility has 
an estimated replacement value of $ 27,300 K. 
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A uniquelcapability, the functional ground test for the Tomahawk cruise missile 
allows.for~continued evaluation of program enhancement and fleet inventory analysis. 



Tomahawk Functional Ground Test (FGT) System 





Large Motor Test Digital Data Acquisition System (HP-1000) 





Small Motor Test Digital Data Acquisition System (HP-1000) 







Environmental vibration test system simulates shock and vibtation experience 
duringioperational use. Test items include electronics related to ordnance, 

igniters, cartridges, rocket motors, missiles, and warheads 



This temperature and humidity chamber, part of the Environmental Test Facility 
is 2300 cubic feet and can control humidity from 1 to 99 percent R.H. IHD is presently 
running a 6 month temperature and humidity test for a joint USIUS Harpoon program. 





FOR OFFICIAL USE ONLY 

The major function of chemical and physical characterization facilities at Indian Head is 
the performance of the testing and analysis necessary to determine the properties of the 
standard energetic materials (propellants, explosives, pyrotechnics, and chemicals) and the 
raw materials used in their manufacture which are processed on a regular basis, whether 
for development or production. When raw materials for use in energetics are delivered by 
a supplier, chemical analyses are performed to determine if the material meets 
specification requirements. After propellants or explosives are made, the materials are 
characterized for their chemical and physical properties (i.e., chemical composition, 
stability, density, mechanical properties, burning rate). These tests are typically performed 
on each mix of propellant or explosive which is loaded into a motor or warhead to ensure 
quality and performance. 

The facility supports all in-house research and development and production programs with 
characterization of energetic materials. Where standard propellants or explosives are being 
used in a development program, this facility characterizes the energetic material. This 
facility also performs all of the chemical analyses on samples taken as part of our 
monitoring program to ensure compliance with environmental regulations; as such, it must 
be certified as an analytical laboratory. 

The performance of chemical and physical analysis on the energetic materials processed at 
Indian Head is integral to the performance of the production, engineering, and fleet 
support missions of Indian Head. Without an on-site capability to perfixm this function, it 
would be impossible to perform the other work in a safe and reliable manner; nor would it 
be possible to ensure the safety of the ordnance loaded for delivery to the fleet. This 
capability is an inherent part of operating a facility where energetic materials are 
processed. 
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This is a composite propellant being vacuum cast from the 
300 gallon vertical mixer into a javelin motor chamber. 









420 Gallon Baker Perkins 
Vertical Planetary Mixer 



Solid Feed System 







Radiographic Inspection System 
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Equipment integral to the facility with replacement value > $500,000: 

Boring Mill: The boring mill is a machine used to cut propellants and r:xplosives from a 
remote location. This machine is specially designed to accommodate larger propellant 
samples and rocket motors. The mill is completely versatile and its capabilities are 
almost unlimited. The equipment is fixed. The machine is set on a special foundation 
and machine parts are trued and leveled with respect to each other. Remote control 
circuitry is run with conduit to the two remote control rooms at the machining facility. 
The cost to replace the boring mill is $900,000. 

High-Rate Tester: The test system is used to perform static tests (tensile:, compression) on 
propellant and other energetic materials to define the mechanical behavior of the materials. 
The machine was specially designed to simulate the stresses and strains propellants would 
encounter upon ignition or detonation. The replacement value of the equipment is 
$850,000. 

There are seventeen main buildings that comprise the Chemical/Physical Characterization 
test facility. Their estimated replacement value of the buildings and equipment is about 
$28,00OK. 
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These laboratories perform physicaVckernia~materid characterization analyses of 
chemical raw materials, in process materials, and finished products. Material 

characterization may include determination of plume signature, ballistic performance, 
smokelgeneration. and meshanial properties. 



Boring Mill 



High-Rate Tester 
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3.5 Expansion Potential 

3.5.1 Labora 
answering the 

Support 
Function 

Guns & 

Guns & 

Guns & *mRm 

Guns & UAmrna 

:ory Facilities: Use facilities records as of fourth-quarter FY93 in 
following (in sq ft) for each CSF: (BRAC Criteria 11) 
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3.5  EX^ Potential 

3.5.1 ~abkatory  Facilities: Use facilities records as of fourth-quarter FY93 in 
answering th&$ollowing (in sq A) for each CSF: (BRAC Criteria 11) 

Space Capacity (KSF) 

I I 
Common 
Support Type of 
Function Space* Current Used Excess 

Guns & al TECHNICAL 63.3 63.3 0 
Ammo 

A D r n .  5 .5 0 
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3.5.1.1 Describe the capacity of your activity to absorb additional similar workyears 
categorized in the same common support function with minor facility modification. If 
major modification is required, describe to what extent the facilities would have to be 
modified. (Use FY97 workyears as your requirement) (BRAC Criteria 111) 

- 

Based on peak staffing levels and projected (FY 97) requirements, IHDXV could absorb 
300 workyears of energetics S&T, engineering development, and in-sewice 
engineering for Explosives and Energetics products in current facilities without 
major modifications. The Navy has the largest in-house explosives tfevelopment 
capability among the Sewices. The Navy's primary and most complete explosives 
development lab is IHDIV. 

3.5.1.2 If there is capacity to absorb additional workyears, how many additional 
workyears can be supported? (BRAC Criteria 111) 

* Administrative, Technical, Storage, Utility 

ADMIN. 
STORAGE 

IHDIV could absorb 300-500 additional workyears of low rate Energetics production 
(mine & warhead loading, cartridge and propellant actuated devices, rockets, gun 
propellant, specialty chemicals, etc.) by extending to multi-shift o~erati-. 

3.5.1.3 For 3.5.1.1 and 3.5.1.2 (above) describe the impact of military c;onstruction 
programs or other alteration projects programmed in the FY95 PBS. (BRAC Criteria 11) 
No impact. 

0 
7.0 

0 
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0 
7.0 

0 

0 
0 
0 
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3.5.1.1 Describe the capacity of to absorb additional similar workyears 
categorized in the same common with minor facility modification. If 
major modification is the facilities would have to be 
modified. (Use FY97 (BRAC Criteria 111) 

Based on peak staffing levels and projected IHDIV could absorb 
300 worbears of energetics S&T, 
engineering for Explosives and 
major modifications. The 
capability among the 
development lab is IHDIV. 

3.5.1.2 If there is capacity to absorb additional workyear how many additional 
workyears can be supported? (BRAC Criteria 111) \ 
IHDIV could absorb 300-500 additional workyears production 
(mine & warhead loading, cartridge and propellant 
propellant, specialty chemicals, etc.) by extending 

3.5.1.3 For 3.5.1.1 and 3.5.1.2 (above) describe the impact of 
programs or other alteration projects programmed in the FY95 
No impact. 
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3.5.2 Land Use: Provide number of buildable acres for additional 
laboratory/administrative support construction at your installation. (BMC Criteria 11) 

IHDIV has 828 additional buildable acres. 

3.5.3 Utilities: Provide an estimate of your installation's capability to expand or procure 
additional utility services (electric, gas, water). Estimates should be provided in 
appropriate units -- e.g. KWH of electricity. (BRAC Criteria 11) 

Electric capacity: 25,900 KWH 
Electric demand (peak): 14,450 KWH 
Expansion potential: 1 1,450 KWH 

Gas: None 

Potable water cap'y: 2,467,920 GPD 
Potable water demand (peak): 1,405,000 GPD 
Expansion potential: 1,062,920 GPD 
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SECTION In: CAPABILITY OF ACTIVITIES TO PERFORM COMMON 
SUPPORT FUNCTIONS (CSFs): Provide the information described for each common 
support function listed in Appendix C in which you are actively engaged. 

ICBMsISLBMs CSF 

3.0 Mission: Describe the major capabilities at your activity contributing to the common 
support function in bulletized format. Describe any relationship and interconnectivity with 
other functions (common or otherwise) in support of the overall activity mission. 

Mission for IHDIV, NSWC: 

ENERGETICS FOR ALL WARFARE CENTERS, MIL1TAR.Y 
DEPARTMENTS, AND THE ORDNANCE INDUSTRY. 

Energetics are items such as rockets, missiles, warheads, mines, explosive devices and 
gun ammunition, which use explosives, propellants, specialty chemicals, and 
pyrotechnics. 

Provide capability to develop, manufacture, and support Energetic materials 
and systems for the Navy and DoD. 

Assure a viable technical base for the development and mimufacture of 
Energetics. 

Advance the state of Energetics manufacturing processes and products. 

Assure effective transition of products from laboratory scale to full-scale 
production to service use. 

Develop advanced explosive formulations and processes for the Navy and 
DoD. 

Provide a foundation of technical expertise to sustain the industrial base and 
assist commercial sources in trouble-shooting and qualifyirig their processes 
and products. 

Assure Energetic materials from private industry satisfy government 
requirements. 
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Analyze and recommend makehuy decisions to assure a viable cost 
effective defense industrial base. Serve as a second source and "smart 
buyer". 

Provide a flexible and comprehensive technical base to respond to 
mobilization or surge requirements and to expedite development and 
introduction of new or improved products that address unforeseen threats 
during military emergencies such as Operations Desert Shield and Storm. 

Fill the void left by private sources no longer able to produce Energetics 
due to technical, environmental, safety, liability issues or insufficient profit 
margin. Indian Head has become the producer of last resort for 
Energeticlspecialty chemicals which are not available fiom any other 
source, domestic or foreign (e.g. man-rated percussion prixners for Aircrew 
Escape Systems, nitrarnine gun propellant used in 105 mml tank guns). 

Energetics span a lot more than The Weapons Common Support Function (CSF). IHDIV R 
performs substantial Energetics work for mines and underwater weapons systems not 
included in the Weapons CSF definition. The WEAPONS CSF includes less than half of 
all our Energetics Science & Technology, Engineering Development, and In-Service 
Engineering work. The functions that Indian Head performs cover an extensive range of 
military products and life cycles. The focus of these functions at one 1oc:ation is essential 
to provide a critical mass of technical personnel to sustain the tech base for energetics. 
The Energetics Product/Facility Matrix on the next page shows the extensive 
interdependence between the Indian Head facilties and energetics products. 

The Indian Head Division of NSWC is a niche organization. This is an uniquely military 
business which requires specialized expertise and very expensive facilities; $1.2B in Indian 
Head's case. Our motto is "Providing Energetic Solutions" since we petiorm research and 
development, engineering, manufacturing technology, low volume produc,tion and in- 
service engineering for Energetic products. 

An important spinoff of this technical capability is a warm production base for 
mobilization. The advantage of this was most recently seen during Desert Storm when we 
produced rockets and mine clearing explosives three shifts a day. The war was over 
before the mothballed Army or private sector plants could be brought into operation. 

Our mission is to work on Energetic products for all areas of Naval Warfare (not just 
Surface Warfare), and a significant portion of our work is performed for the Army, Air 
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INDIAN HEAD DIVISION, NSWC 
ENERGETIC PRODUCTS/FACILITY INTERDEPENDENCE MATRIX 

Ordnance Test and 
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\ Analyze and recommend makefbuy decisions to assure a viable cost 
effective defense industrial base. Serve as a second source and "smart 
buyer". 

flexible and comprehensive technical base to respond to 
or surge requirements and to expedite development and 
of new or improved products that address unfbreseen threats 

emergencies such as Operations Desert Sheld and Storm. 

sources no longer able to produce Energetics 
safety, liability issues or insufficient profit 

the producer of last resort for 
are not available fiom any other 

primers for Aircrew 
in 105 rnml tank guns). 

Energetics span a lot more than The Support Function (CSF). IHDIV 
performs substantial Energetics work weapons systems not 
included in the Weapons CSF includes a little over half 
of all our Energetics Science and In-Service 
Engineering work. 

The Indian Head Division of NSWC is a niche org is an uniquely military 
business which requires specialized expertise and $1.2B in Indian 
Head's case. Our motto is "Providing Energetic research and 
development, engineering, manufacturing 
service engineering for Energetic products. 

An important spinoff of this technical capability is a warm 
mobilization. The advantage of this was most recently 
produced rockets and mine clearing explosives three 
before the mothballed Army or private sector plants 

Our mission is to work on Energetic products for all areas of Naval 
Surface Warfare), and a significant portion of our work is 
Force and private defense contractors as well. Another 
production processes for explosives and propellants and 
private sector. In time of war we have the technical 
industry. 
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Force and private defense contractors as  well. Another facet of our mission is to develop 
production processes for explosives and propellants and to transfer these processes to the 
private sector. In time of war we have the technical expertise to kickstart the dormant 
industry. 

As the defense budget decreases and the weapons portion bears the greatest proportional 
decrease, Indian Head Division's importance to the DoD is greater than 'ever. Private 
companies will get out of the business (see DuPont letter on next page) (and DoD will 
need IHDIV to fill the gaps and sustain Energetics processing capability and know-how. 
Based on DoD procurement plans for Energetics products, production volumes will be 
way down, the cost of environmental compliance will skyrocket and large, expensive 
facilities supporting the CFF's will become idle. The Navy has been planning for this and 
has already taken some actions to consolidate Energetics work at Indian Head. The 
Navy's explosives research and undersea warhead development work (about 300 
workyears) has been transferred from NSWC White Oak, Maryland to Iridian Head and 
the explosive loading facilities at Naval Weapons Station Yorktown have been shut down 
with the work transferred to Indian Head. 

The Department of the Navy has established imperatives for the future, one of which is to 
ensure redundant plants for explosives or similar hazardous materials. As long as we have 
a military, someone has to provide Energetics technology and facilities t'o produce 
ordnance that performs. This is a military core capability and the government assumes 
full liability for safety and any incidents that inflict damage on our citizens. 
Responsibility for safety of the public exposed to military ordnance and safety for the 
military personnel that use military ordnance must be assumed by the government. 
NSWC Indian Head's fuI1 spectrum capability provides this in practice. By "full 
spectrum" we mean not just a full array of Energetics products but the F!T&E, 
production, and sustaining engineering provided by a single set of tightly integrated 
experts and facilities. 

IHDIV has developed unique expertise as an activity with many individual experts in the 
specialized areas of Energetics development and material processing. This expertise is 
sustained by the synergism arising from manufacturing technology with on-site 
development, test and evaluation, technical documentation, engineering design, and other 
support functions. These unique skills cannot be severed from the physical facility 
without an irreparable loss to the Navy and DoD of knowledge of Energetic material 
processing that is unavailable at any other single activity. 
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DuPont Specialty Chemicals 

0 oener Mr. Sam \a,, 
Naval Surface Warfare Center 
Warhead Section Code G-22 
Dahlgren: VA 22448 

0 oener: Dear Mr. Wa,, 

:1';2 regret - to inform you that DuPont will Discontinue the manufacture of 
explosive products in the U.S. on Jmuary 3 1, 1991. DuPont scld its cornrnersial 
explosives business in 1933. The volume of explosives Specialties, including 
detonators, squibs and "Detasheet" fledblc explosives has decljned in recent 
years, and it is no longer a saategic component of the DuPont business 
podolio. Explosives operations at our Falling Waters, WV and Pompton Lakes, NJ 

The volume of explosives Specialties, including 
i detonators, squibs and "Detasheet" flexible ex- 
I 

i plosives has declined in recent years, and it is no 
I 

I longer a strategic component of the DuPont 
I 

j hsiness portfolio. 

January 3 1. 1991. 

We thank you for your past patronage. If you wish to place a f i n d  order, 
?lease call Bob Russo at (800) 962-9919. If we can help answer other 
questions. please call me at (302) 7748376. 

Sincerely, 
g-Jz;.-#J- 
T. 3. Enright 
Business bianager 



uPont Specialty Chemicals "f 
\ November 9,1993 

wagge\ 
Naval Surface W e Center 
Warhead Section Co G-22 
Dahlgren, VA 22448 

Dear Mr. Waggener: \ 

We regret to inform you that the manufacture of 
explosive products in the sold in commercial 
explosives business in including 
detonators, squibs and 
years, and it is no 
portfolio. Explosives operations at our ~ * n ~  Waters, WV and Pompton Lakes, NJ 

I 1 

The volume of explosives 
detonators, squibs and " 
plosives has declined in 

> longer a strategic comp 
1 business portfolio. 
I 

January 31,1994. \ 
We thank you for your past patronage. If you wish to place a final 
please call Bob Russo at (800) 962-9919. If we can help answer other 
questions, please call me at (302) 774-8376. 

Sincerely, \ 
Business Manager 

-- 
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Even though most of the missile propulsion systems were developed by a private 
contractor, it is still IHDIV which is called upon by the program manager to provide the 
technical expertise to resolve production or fleet use problems with the energetic materials 
portion of the weapon systems. Without the combined experience of the three functions at 
Indian Head, no one would be able to provide this support for the Navy. 

IHDIV has the following Joint Service Missions: 

Tri-Service Cartridge and Propellant Actuated Devices, and Aircrew Escape Propulsion 
Systems (CADIPADIAEPS) Responsibility - The Joint Logistics Conlmanders 
consolidated Tri-Service CADPADIAEPS activities at IHDIV. Indian Head's 
functional responsibility spans the CADPADIAEPS life cycle and includes 
development, acquisition management, manufacturing, quality evaluation, test and 
evaluation, maintenance, rework, systems modification and disposal (Joint Agreement 
on Consolidation of CADPADIAEPS Functions, 3 Oct 1973; Joint Agreement 
Approving the Implementing Plan on Consolidation of CADIPADIAIZPS Functions, 9 
July 1974). IHDIV has over 300 direct workyears for this functionall responsibility. 

Tri-Service Design Agent for 2.75" Rocket - Documented in the Tri-Service 
Configuration Management Plan for Hydra 7012.75'' (28 Aug 92). This responsibility 
assigned by the Single Manager for Conventional Ammunition Production, Surge, and 
Mobilization Requirements (29 Sep 88). 2.75 inch rocket is used by all services. 

Tri-Service Jet Assisted Take-Off Rocket (JATO) - The Navy funds full spectrum 
responsibility of JATOs at Indian Head and the Army funds Army arid Air Force 
Rocket Motor engineering responsibilities under MIPR 31 P4Q 3PH 425, December 
1993. 

MK 22 MOD 4 Rocket Motor for Mine Clearing Line Charges (MICLIC) - Indian 
Head Division is the joint service design agent for the MK 22 MOD 4 Rocket Motor 
used for MICLIC. No document officially assigned this mission. 

Smokey SAM Rocket - Indian Head Division is the design agent and In-Service 
Engineering Agent and provides production and engineering support for the Navy and 
Air Force for the rocket, launcher, and igniter. Responsibility assigned by Air Force 
Fund Document LIWD-93-020. 
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Head Division is the joint service the MK 22 MOD 4 Rocket Motor 
used for MICLIC. No document 

Smokey SAM Rocket - Indian Head Division and In-Service 
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3.1 Location 

3.1.1 Geographic/Climatological Features: Describe any geographic/c:Iimatological 
features in and around your activity that are relevant to each CSF. Indicate and justify 
those that are required versus those that just serve to enhance accomplislling the mission 
of the activity. For example, clear air at high altitude that increases quality of 
atmospheric, ground-based laser experiments in support of the weapons CSF. (BRAC 
Criteria I) 

Because of the hazardous nature of Energetics manufacturing, there ;ire special 
requirements for an infrastructure with Explosive Safety Quantity Distance arcs separating 
hardened buildings, large amounts of processing water, and large quantities of steam for 
curing and processing. Indian Head is uniquely situated on a penninsula. The 
surrounding water provides a source water for processing and fire protection at no cost. 

IHDIV is located on a peninsula. The surrounding water and government owned 
land, which is restricted to development, provides good isolation. Indian Head has its 
own power and steam generation capability. There is no developable land adjacent to the 
Division, and the Code of Federal Regulations gives the Commander complete authority 
over the adjacent waterway.. This location provides natural isolation. Consequently, there 
is no threat of encroachment caused by high density residential or industrial development. 

3.1.2 Licenses & permits: Describe and list the licenses or permits (e.g., environmental, 
safety, etc.) that your activity currently holds and justifl why they are required to allow 
tests, experiments, or other special capabilities at your location for each CSF. For 
example, permit to store and use high explosives. (BRAC Criteria I) 

19-00 174-S 1NP -- This is a Nuclear Regulatory Commission (NRC) license for 
Depleted Uranium radioactive material contained in two x-ray machines in our 
facilities (Buildings 73 1 and 1140). The license is required to operate the x-ray 
facilities. 

19-00174-P1NP -- This is a NRC license for Cesium 137 radioactive material at six 
sealed sources at Building 873 (Power House). The license is required to operate ash 
level detectors. The power house provides process steam for Energetics operations at 
IHDIV and has a cogeneration capability to produce 70% of the station's electrical 
power requirements. 
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Controlled Hazardous Substances Facility Permit for 1HDIVNAVSU:RFWARCEN - 
Permit Number A-223. This permit allows for the storage of hazardous waste for an 
extended amount of time and treatment of various hazardous waste streams. 

Oil Operations Permit - Permit Number 94-OP-0666. This permit allows the delivery 
of oil by truck tank and the operation of numerous above-ground oil storage systems. 

Subpart X Permit Application for IHDIVNAVSURFWARCEN (under interim status). 
Permit Number MD4 1 70024 109. This permit application allows for the thermal 
treatment of explosives and explosives contaminated waste. 

National Pollution Discharge Elimination System (NPDES) - Permit Number 88-DP- 
25 15A. Permits the discharge of industrial wastewater to surface waters. 

National Pollution Discharge Elimination Systems (NPDES) - Permil: Number 93-DP- 
2528. Permits the discharge of domestic and industrial wastewater to surface waters 
after treatment at Indian Head's sewage treatment plant. 

Air Emissions Permit to Operate Number 08-00040. Permits the ope:ration of three 
coal-fired boilers from the Activity's Power Plant and one reactor from the Activity's 
Biazzi Nitration Plant. 

State Water Appropriation Permits CH7 1 G005, CH7 1 G205, CH7 1 G 1 05, CH92G007, 
CH92G013, CH71S005, CH91G044. Permits drawing well water and river water used 
for potable water, cooling water, process water, sanitary facilities and fire protection. 

3.1.3 Environmental constraints: Describe and list the environmental or land use 
constraints present at your activity which limit or restrict your current scope for each CSF, 
i.e., would not allow increased "volume" or "spectnun" for the CSF. Example -- Volume: 
frequency of a type of experiment. Example -- Spectrum: Current pernit to detonate 
high explosives will not allow detonation or storage of increased quantity of explosives 
without legal waiver (state law) or relocation of surrounding (non-govt) buildings. 
(BRAC Criteria 11) 

Controlled Hazardous Substances Facility Permit for IHDIVNAVSURFWARCEN - 
Permit Number A-223. This permit describes the waste types and maximum volumes 
that can be stored. In addition, the specific hazardous waste treatments are listed. 
However, changes can be made through permit modifications to include additional 
waste types, volumes, and treatments. 
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Oil Operations Permit - Permit Number 94-OP-0666. This permit lists the above- 
ground oil storage systems. Additional storage systems can be included with a permit 
modification. 

Subpart X Permit Application for IHDIVNAVSURFWARCEN (under interim status) - 
Permit Number MD4170024109. This permit includes the maximum amount of waste 
that can be treated per event. In addition, operations are restricted during adverse 
weather conditions such as thunder, lightning, high wind, heavy rain, and fog. 

National Pollution Discharge Elimination Systems (NPDES) - Permit Number 88-DP- 
25 15A. A routine permit modification would be required to add or relocate any 
operations that discharge industrial wastewater. 

National Pollution Discharge Elimination Systems (NPDES) - Permit Number 93-DP- 
2528. Our current sewage treatment plant is designed to treat 500,000 gallons per day. 
We currently treat 300,000 gallons per day. We could easily expand our population 
by 60%, without permit modification. We would only need written notification 180 
days before the planned expansion. 

State Water Appropriation Permits CH7 1 G005, CH7 1 G205, CH7 1 G 1 05, CH92G007, 
CH92G013, CH71 S005, CH91 G044. Volume of water which can be withdrawn is 
limited, however Potable water at both Indian Head and Stump Neck show room for 
expansion in population and facilities. 

3.1.4 Special Support Infrastructure: List and describe the importance of any mission 
related special support infrastructure (e.g. utilities) present at your location for your 
activity. (BRAC Criteria I) 

With the exception of electricity, IHDIV produces or provides all the Activity's utility 
needs. Approximately 70% of the Activity's electrical power is generated as a by-product 
to steam production. The remaining is purchased from a local utility provider. 

Steam is produced at the Goddard Power Plant (GPP) and the Steam B Booster Plant. 
Though steam is used for heating, ventilation and air conditioning throughout the Activity, 
its principle purpose is to support the development, manufacturing, and testing of energetic 
materials and components. 
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IHDIV treats all of its domestic waste water. Naval Surface Warfare Center, Indian Head 
Division does not have to rely on neighboring municipalities to treat its waste water. 

Currently IHDIV treats small quantities of industrial waste water generated by several 
energetics processing and testing processes. In the First Quarter of Fiscal Year 1995, 
MILCON P-106 will be brought on-line. This MILCON will connect approximately 50 
industrial waste streams to the Waste Water Treatment Plant. 

Because of the sensitive nature of the energetic manufacturing processes at the Naval 
Surface Warfare Center, Indian Head Division, we provide high pressure and a large 
volume of river water to serve sprinkler and deluge systems throughout the energetics 
processing areas. River water is also used for contact and non-contact cooling. This high 
pressure and large volume of river water assures the continued safety of the energetic 
manufacturing process. 

3.1.5. Proximity to Mission-Related organizations: List and describe the importance 
and impact of not having nearby organizations which facilitate accomplishing or 
performing your mission -- e.g. operational units, FFRDCs, universities/c:olleges, other 
government organizations, and commercial activities. Restrict your response to the top 
five. Complete the following: (BRAC Criteria I) 

Our location, within 30 miles of Washington DC, makes us readily accessible to 
our Navy, Army, Marine Corp and non-DoD customers. 

Common 
Support 

Functions 

ICBMs1 
SLBMs 

Additionally, we fall within the clustering of universities, and private industry 
which allows close cooperation and creates a synergism of proximity, promoting 
teamwork, efficiency and transfer of knowledge. Recent examples include a CRADA 
signed between IHDIV and Talon Manufacturing Company, Inc., Paw Paw, West Virginia, 
and IHDIV and the University of Maryland, which provide for sharing scientific and 
technical knowledge, expertise and advice, physical facilities and special instrumentation. 
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Workyears 
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Activity 

Workyears- 
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Activity 
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We are co-located with the Naval Ordnance Center (NAVORDCEN) and the Tri- 
service Explosive Ordnance Disposal (EOD) School and EOD Technology Division. The 
NAVORDCEN depends on IHDIV, Safety Technical Center for ordnance safety expertise 
and IHDIV, Ordnance Environmental Support Office for ordnance environmental 
expertise. Through our development and processing of ordnance and energetics, we have 
developed a sizable pool of experts in ordnance and energetics safety and environmental 
matters. We draw upon this expertise to share knowledge within the orclnance community. 
With co-location, we have gained efficiencies in exchanging information and developing a 
shared knowledge base. We support the EOD community via design, development, 
manufacture, and testing of equipment for low-intensity conflict applications. 

Our proximity to the concentration of Navy home ports on the East and Gulf 
Coasts positions us within easy access to our fleet customers. 
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3.2 Personnel: 

3.2.1 Total Personnel: What is the total number of government (military and civilian), on-site R 
federally funded research and development center (FFRDC), and on-site system engineering 
technical assistance (SETA) personnel engaged in science and technology (S&T), engineering 
development and in-service engineering activities as of end FY93? For individuals that 
predominantly work in CSFs, involved in more than one CSF, account for those individuals in 
the CSF that represents the preponderance of their effort. (BRAC Criteria I) 

ICBMsISLBMs CSF. 

1 1 1  Number of Personnel 1 

NOTE: IHDIV has 1,244 personnel (total - not just CSF's) actively perjbrming the Energetics 
S& T, Engineering Development, and In-Service Engineering). 

Types of personnel 
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s 

0 
0 
0 
0 

On-Site Government 

0 
0 
0 
0 

Civilian 

Technical 9 
1 

Other 4 
TOTAL 1 14 

Military 

0 
0 
0 
0 
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What is the total number of government (military and civilian), 
research and development center (FFRDC), and on-site system 

(SETA) personnel engaged in science and technology 
and in-service engineering activities as of end FY93? 

work in CSFs, involved in more than one CSF, account 
represents the preponderance of their effort. (BRAC 

Criteria I) 

Total WEAPONS CS etics functions and personnel thread across 
Missiles/Rockets, Crui s, Guns and Ammunition, ICBMISLBM., and Bombs 
(ordered by level of e actical to identify full complement of people that 
support each product. 

Number of Personnel 

Types of personnel On-Site FFRDC On-Site SETA 

Civilian Military 

0 

\ 

NOTE: \ 
I .  The BRAC 93 transfer of the Explosives Research an Underwater M7arhea& finctions 
from the Dahlgren Division Detachment White Oak to IHD was implemented on 4/3/94 
to consolidate fill spectrum life cycle management at IHDIK wo Hundred seventy 
civilians were added to our rolls including 202 Technical, 39 nagement and 29 Other. 
These personnel are included above to more accurately show k IH V's current capability. 

2. IHDIV has 1,244 personnel (total - not just CSF's) actively 
Energetics S& T, Engineering Development, and In-Service 
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3.2.2 Education: What is the number of government personnel actively engaged in S&T, R 
engineering development and in-service engineering activities by highest degree and type of 
position? Provide the data in the following table: (BRAC Criteria I) 

ICBMs/SLBMs CSF. 
Number of Government Personnel by Type of Position* 

Degree1 Diploma I Technical I Management I Other 

I. 
High School or I 

- - 

II I I 

(*Civilians ONLY. Information unavailable for military.) 
TOTAL 

NOTE: IHDIV has 1,244 personnel (total - not just in CSF's) actively performing the 
Energetics S& T, Engineering Development, and In-Service Engineering including 
33 Doctorates, 95 Masters, and 95 Associates degrees. 

1 
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What is the number of government personnel actively engaged in 
development and in-service engineering activities by highest degree and 
Provide the data in the following table: (BRAC Criteria I) 

Total WEAPO Energetics functions and personnel thread across 
Missiles/Rocket Missiles, Guns and Ammunition, ICBMISLBM, and Bombs 

). Impractical to identify full complement of people that 
support each product. 

Number of Government Personnel by Type {of Position* 

Degree/ Diploma 
' 

Management Other 

105 
Less 

Associates 15 2 17 
Bachelor Z'!p 40 
Masters 7% 

Doctorate 
(include 27 6 

MecWetJetc.) 
46 1 

. Information 

NOTE: \ 
I .  The BRAC 93 transfer of the Explosives Research and Jirnctions 
from the Dahlgren Division Detachment White Oak to 
to consolidate full spectrum life cycle management at 
our roles. These personnel are included above to 
capability. 

2. IHDIV has 1,244 personnel (total - not just in CSF's) actively 
Energetics S& T, Engineering Development, and In-Service 
33 Doctorates, 95 Masters, and 95 Associates degrees. 
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3.2.3 Experience: What is the experience level of government personnel? Fill in the 
number of government personnel in the appropriate boxes of the following table. (BRAC 
Criteria I) 

ICBMsISLBMs CSF. 
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Type of 
Position 

Technical 
Management 

(SUPV) 
Other 
Total 

' 
Less than 
3 years 

0 
0 

0 
0 

3-10 years 
5 
0 

1 
6 

11-15 
years 

2 
0 

1 
3 

16-20 
years 

0 
0 

1 I 4 1 
'I 

More than 
20 years 

2 
1 
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3.2.3 erience: What is the experience level of government personnel? Fill in the 
personnel in the appropriate boxes of the followi~ng table. (BRAC 

Criteria I) 

Total WEAPO S CSF. Energetics functions and personnel thread across 
Missiles/Rockets, ruise Missiles, Guns and Ammunition, ICBMISLBM, and Bombs 
(ordered by level 1 o effort). Impractical to identi@ full complement of people that 
support each product.\ 

Years of Government andlor Military S'ewice 

NOTE: The BRAC 93 transfer of the Exp derwater Warheads 
functions fiom the Dahlgren Division De V was implemented 
on 4/3/94 to consolidate full spectrum 1 270 civilians 
were added to our roles. These person accurately show 
IHDIV's current capability. 

Type of 
Position 

Technical 
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More than 
20 years 

141 

\ 

1 

Management 0 7 12 14 
(SUPV) 
Other 22 
Total I 18 I \263 1 118 1 64 

Less than 
3 years 

13 
39 

33 
213 

, 3-10 years 

\ 206 

11-15 
years 

73 

16-20 
years 

28 
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3.2.4 Accomplishments During FY91-93: For government personnel answer the 
following questions. 

3.2.4.1 How many patents were awarded and patent disclosures (only count disclosures 
with issued disclosure numbers) were made? (BRAC Criteria I) 

NOTE: The BRAC 93 transfer of the Explosives Research and Underwater Warheads 
Bnctions jiom the Dahlgren Division Detachment White Oak to INDIV was implemented 
on 4/3/94 to consolidate h l l  spectrum life cycle management at IHDIV. 270 civilians 
were added to our roles. The table above includes patent disclosures and patent awarh 
@om these personnel. This information may appear in the Dahlgren Division, NSWC 
input for this datacall, but is included here to more accurately describe /!he current 
capabilities of IHDIK 
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Patent Titles 
(List) 
None 

Awarded 

0 
0 

CSF 

ICBMsISLBMs 
Total 

D~sclosures 

0 
0 
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3.2.4.2 How many papers were published in peer reviewed journals? (BRAC Criteria I) 

1. "Nitro- and Fluoropolyformals, I1 Novel Polyformals from a.w-Fluorlo-and Nitrodiols," 
H. Adolph, L. Nock, J. Goldwasser, and R. Farncomb, Journal of Polymer Science, Vol. 
29, 719-727, 1991. 

CSF 

ICBMs1 
SLBMs 

Total 

2. "Defect Density Measurements in Shocked Single Crystal Ammonium Perchlorate by 
X-Ray Photoelectron Spectroscopy," B. C. Beard, H. W. Sandusky, B. C. Glancy, and W. 
L. Elban, Journal of Materials Research 7, 3266 (1992). 

3. "Quantitative Correlation of XPS Linewidth with Dislocation Density in Shock Loaded 
Ammonium Perchlorate," B. C. Beard, H. W. Sandusky, B. C. Glancy, and W. L. Elban, 
Surface and Interface Analysis 20, 140 (1993). 

Number 
Published 

16 

16 

4. "Polynitroalkyl Derivatives of SF,N=CCl,, Nitrations of SF, Imines," M. E. Sitzmann 
and R. D. Gilardi, J. Fluorine Chem. 63, 203 (1993). 

Paper Titles 
(List) 

See list below 

5. "Polynitroaliphatic Explosives Containing the Pentafluorosulfanyl (SE5) Group: The 
Selection and Study of a Model Compound.", M. E. Sitzmann, W. H. Giilligan, D. L. 
Omellas, and J. S. Thrasher, Energetic Mat., 80, 352 (1 990). 

6. "N-Pentafluorosulfanyl-N-Nitro Carbamates", M. E. Sitzmann, J. Fluorine Chem., 
52(2), 195 (1 991). 

7. "The Isolation of a Bi(2,4,6,8-tetraazabicyclo[3.3.0]octane) from the :Reaction of 
Flyoxal with Benzylamine," M. Chaykovsky, W. M. Koppes, T. P. Russell, R. Gilardi, C. 
George, and J. L. Flippen-Anderson, J. Orrr. Chem., 1992, 57, 4295-429'7 
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8. "Structure-Reactivity Aspects of Nitroalkyl Acetate Hydroysis," D. E. Gallis, B. J. 
Acken, J. A. Warchaw, A. L. Richardson, DeL R. Crist, D. Cichra, J.rlr. Chem., 2, 
1990. 

9. "Nitro- and Fluoropolyformal. 111. copolyformals from Mixtures of Fluoro- and Nitro 
a.w.-diols." L. A. Nock, J. M. Goldwasser, and H. G. Adolph, Journal of Polymer 
Science, Vol. 29, 1 133-1 149, 1991. 

10. "Polynitroaliphatic Explosives Containing the Pentafluorosulfanyl (SF 5) Group: The 
Selection and Study of a Model Compound," M. E. Sitzmann, W. H. Gilligan, D. L. 
Ornellas and J. S. Thrasher, J. Energetic Mat., 8 (4), 352, 1990. 

11. "Improved Synthesis of 2,2,2-Trinitroethyl Ethers," M. E. Sitzrnann and H. G. 
Adolph, Synth. Cornm., 20 (21), 3303, 1990. 

12. "N-Pentafluorosulfanyl-N-Nitro Carbarnates," M. E. Sitzmann, m u o r i n e  Chem., 52 
(2), 195, 1991. 

13. "Synthesis and Stability of 2,4,6-Trinitrobenzylarnine," M. E. Sitzmann and H. G. 
Adolph, Heteroatom Chem., 4 (I), 5 1, 1993. 

14. "Polynitroalkyl Derivatives of SFSN=CC12: Nitrations of SF5 Iminles," M. E. 
Sitzmann and R. D. Gilardi, J. Fluorine Chem., 63, 203, 1993. 

15. "Concurrent Engineering: The Cost Effective Solution for the Development and 
Support of Military System and Equipment," K. Grote, Journal of American Society of 
Naval Enpineers (ASNEL July 1993. 

16. "Nitro- and Fluoropolyformals, I1 Novel Polyformals from a.w-Fluclro-and 
Nitrodiols," H. Adolph, L. Nock, J. Goldwasser, and R. Farncomb, Joutllal of Polvmer 
Science, Vol. 29, 719-727, 1991. 

NOTE: The BRAC 93 transfer of the Explosives Research and Underwater Warheads 
jknctions @om the Dahlgren Division Detachment White Oak to IHDIV was implemented 
on 4/3/94 to consolidate fill spectrum life cycle management at IHDIV. 270 civilians 
were added to our roles. The list of papers above includes 20 papers published by these 
personnel in peer reviewed journals. This information will appear in the Dahlgren 
Division, NSWC input for this datacall, but is included here to more accurately describe 
the current capabilities of IHDIV. 
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3.3 Workload 

ICBMsISLBMs CSF 

3.3.1 FY93 Workload 

3.3.1.1 Work Year and Lifecycle: IdentifL the number of actual workyears executed for 
each applicable CSF in FY93 for each of the following: government civilian; military; 
on-site FFRDCs; and on-site SETAs. (BRAC Criteria I) 

r - l l  scal Year 1993 Actual 

NOTE: 

Science & 
Technology 

1. IHDIV1s FY 93 Energetics S& T, Engineering Development, and In-Service Engineering 
work at the component and sub-component level extends beyond the scope of CSF 
definitions. The following (direct) Energetics workyears are NOT included in any of the 
CSF tables: 11 S&T, 53 Engineering Development, and 424 In-Service Engineering. 

2. The BRAC 93 transfer of the Explosives Research and Underwater Warheads functions 
porn the Dahlgren Division Detachment White Oak to IHDIV was implemented on 4/3/94 
to consolidate full spectrum life cycle management at IHDIV. 270 civili~rns were added to 
our roles. In FY95 these mrsonnel will ~erform another 21 1 direct workyears in 
Energetics that are not included above. 
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In-Sewice 
Engineering 

FFRDC I SETA 
0 

I 
Civilian 

0 
Military 

0 

0 

0 

0 

11 

0 

0 
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3.3.1.2 Engineering Development By ACAT: For each Common Suplport Function (e.g. 
airborne C4I) at each activity engaged in engineering development, provide: 
- For each ACAT IC, ID, and I1 program (as defined in DODI 5000.2): 

- The name of the program 
- A brief program description 

- For each ACAT I11 and IV programs: 
- The number of such programs 
- A list of program names 

- For each program not an ACAT I, 11, 111, IV: 
- The number of such programs 
- A list of program names 

- For the purpose of this question, any program between Milestone I and IV and 
containing demonstration and validation (DemNal 6.4)Engineering and Manufacturing 
Development (EMD 6.5) funds in the FY95 PBS is considered to be engaged in 
engineering development (BRAC Criteria I). 
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3.3.1.3 In-Service Engineering: For each Common Support Function ,at each activity 
engaged in in-service engineering, list the in-service engineering efforts, the FY93 funds 
(from all sources) obligated for these efforts, the FY93 workyears for these efforts, and 
the weapon system(s) supported by these efforts. In-service engineering consists of all 
engineering support of fielded andlor out of production systems and includes efforts to 
improve cost, throughput, and schedule to support customer requirements as well as mods 
and upgrades for reliability, maintainability, and performance enhancements. (BRAC 
Criteria I) 

NOTE: IHDW has 424 workyears of Energetics In-Service Engineering Work outside 
the scope of CSF definitions. 
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Weapon System(s) 
Supported 

Trident 

4 

Common 
Support 

Functions 

ICBMs/SLBMs 

TOTAL 

In-Service 
Engineering Efforts 

(List) 

Propellant 
characterization and 
Aging Studies & 

DEMIL Technical 
Support 

FY93 Actual 

Funds 
Received 

(Obligation 
Authority) 

1,154K 

$1,154K 

Work 
years 

11 

11 
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3.3.2 Projected Funding 

3.3.2.1 Direct Funding: For each applicable CSF, identify direct mission funding by 
appropriation fiom FY94 to FY97. Use FY95 PBS for FY95-FY97. (BIL4C Criteria I) 

FUNDING ($K) . . 

CSF FY94 FY95 
ICBWSLBMs 

3.3.2.2 Other Obligation Authority: For each applicable CSF, identify reimbursable 
and direct-cite funding (other obligation authority expected) from FY94 .to FY97. Funding 
allocation must be traceable to FY95 PBS. (BRAC Criteria I) 
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FUNDING ($K) 
FY97 

0 
CSF 

ICBMsISLBMs 
FY95 

0 
N 9 4  

0 
FY96 

0 
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3.4 Facilities and Equipment 

3.4.1 Major Equipment and Facilities: Describe major facilities and equipment 
necessary to support each Common Support Function (include SCIFs). [f the facilities and 
equipment are shared with other functions, identify those functions and the percentage of 
total time used by each of the functions. Provide labeled photographs that picture the 
breadth and scope of the equipment and facilities described. If it is unique to DOD, to the 
Federal Government, or to the US, describe why it is unique. Insert the replacement cost. 
For this exercise, Replacement cost = (Initial cost + capital investment) multiplied by the 
inflation factor for the original year of construction. (BRAC Criteria 11) 

Common 
Support 
Function 

ICBMs/ 
SLBMs 
f CBMs/ 
SLBMs 

ICBMs/ 
SLBMs 
ICBMs/ 
SLBMs 

Unique To 

Major Facility or 
Equipment 
Description 

Energetics Matena 
Research Laboratory I' High Energy 
Propellant Facility 

24,000 

90,000 

Chemicals Processing 

* Replacement cost has been computed to be consistent with the BRAC 95 Military Value 
Data Call #5. 

X 

ChemicaVPhysical 
Characterization 
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FACILITIES UTILIZATION (%) BY CSF 

Examples of non-CSF S&T, Engineering Development, In-Service Engineering work: Work associated with torpedo warheads, torpedo fuels, 
explosives research, undersea mine neutralization devices, insensitive munitions advanced development, ordnance environmental research, 
explosives safety, energetics manufacturing technology. 

Energetics Material 
Research Laboratory 

Weapons Product 
Development 

Nitramine Gun and 
High Energy Propellant 
Facility 

Chemicals Processing 

Composite 
Propellant/PBX 
Processing 

Extruded Energetics 
Products Facility 

Ordnance Test and 
Evaluation Facility 

ChemicaVPhysical 
Characterization 

Examples of items manufactured: Missile warheads, rocket motors (2.75", 5", Mk 22 for MICLIC, ASROC), propulsion systems for targets and 
test sleds, rocket catapults, igniters for rockets/missiles, arming and firing devices, torpedo warheads, mine clearance system components, 
explosive shock test charges, M43 and XM39 nitramine gun propellant, torpedo fuel (Otto Fuel), Nitroglycerine (NG) Casting Solvents, NG 
Lacquer, Nitranol, various nitrate esters, pelletized nitrocellulose, High Bulk Nitroguanidine, and High Energy Casting Powder. 

Missiles1 
Rkts 

9% 

47% 

2% 

2% 

5% 

----= 

5% 

60% 

35% 

Cruise 
Missile 

1% 

2% 

-- 

1% 

-- 

-- 

15% 

5% 

Guns & 
Ammo 

2% 

5% 

6% 

2% 

-- 

-- 

5% 

20% 

ICBM/ 
SLBM 

6% 

-- 

2% 

2% 

-- 

- - ~ 

-- 

-- 

15% 

Bombs 

1% 

1% 

-- 

-- 

1% 

-- 

-- 

-- 

Non-CSF 
S&T, Engr. 

Dev., 
In-Service 

81% 

41% 

-- 

-- 

1% 

10% 

-- 

-- 

Manuf. 
Items 

-- 

4% 

90% 

93% 

93% 

85% 

20% 

25% 

TOTAL 

100% 

100% 

100% 

100% 

100% 

100% 

100% 

100% 
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3.4 Faci 'ties and Equipment \ 
3.4.1 Major quipment and Facilities: Describe major facilities and (equipment 
necessary to su ort each Common Support Function (include SCIFs). If the facilities and 
equipment are sh ed with other functions, identify those functions and the percentage of 
total time used by ch of the functions. Provide labeled photographs that picture the 
breadth and scope of e equipment and facilities described. If it is unique to DOD, to the 
Federal Government, o to the US, describe why it is unique. Insert the replacement cost. 
For this exercise, Replace ent cost = (Initial cost + capital investment) multiplied by the 
inflation factor \ for the origi al year of construction. (BRAC Criteria 11) 

\ 
Unique To 

SLBMs High Energy 
Propellant Facility 

ICBMs/ Chemicals Processing 
SLBMs 
ICBMs/ ChemicaVPhysical 
SLBMs Characterization 

* Replacement cost has been computed to be consistent with the 
Data Call #5. 
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MAJOR FACILITY DESCRIPTIONS: 

The energetic material research laboratory consists of the following facilities: 

Technical Center Site 

FacilityIEquipment 
Nomenclature or Title 

Energetic materials formulation and characterization laboratories 
Energetic chemicals synthesis laboratory 
Energetic chemicals pilot plant 
Explosive/propellant aging facilities 
Explosive storage magazines 

Indian Head Division, 
NSWC 

Energetic Materials 
Research Laboratory 

The Energetic Materials Research Laboratory at Indian Head is unique within DOD 
because of the breadth of capability which it provides. This one facility supports not only 
laboratory scale functions (synthesis of new materials, formulation of new explosives or 
propellants, and characterization of these materials) but also provides the! ability to develop 
the scale up these new materials so that they can be evaluated for weapoln system 
application. 

The Indian Head Division provides for the Navy (and DOD) the only capability, at one 
location, to synthesize, formulate, and scale up for development any type of chemical, 
propellant, explosive, or pyrotechnic which may be required for weapons 
applications. The complex of facilities and equipment provided by the Energetic 
Materials Research Laboratory is utilized today for R&D projects for new chemicals and 
formulations, environmental processes, and characterization studies. 

Development of new formulations, improvements in the synthesis techniques for new 
chemical ingredients, and the characterization of the products are conducted in the 
laboratory facilities at the milligram to the gram scale using state-of-the-art 
instrumentation. Several laboratory buildings are used for this purpose, with each building 
being further divided into numerous individual laboratories. These facilities are also 
heavily used for programs to determine the aging characteristics of propellants and 
explosives in order to predict the safe life of units loaded with the materials and any 
changes in performance as a function of age. Typical programs which are supported here 
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include formulation of new insensitive, minimum smoke propellants for missile application 
(Navy 6.2), the Navy's Insensitive Munitions Advanced Development program, and 
characterization studies for weapon systems such as Trident, Harpoon, Standard Missile, 
Penguin, and a variety of aircrew escape propulsion units. A new effort now beginning is 
to develop a replacement propellant for torpedo application which will be cleaner burning. 
The characterization capability provided by this facility is also extensively used to resolve 
problems which arise during the production of propellants and explosives, both at Indian 
Head and at other facilities. Modem composite propellants and explosives are very 
sensitive to minor changes in the properties of the raw materials, and a sophisticated 
capability to evaluate the chemical and physical properties of the raw materials as well as 
their interaction in the final product is essential to maintaining a quality product. 

The chemicals pilot plant facility is used to provide increased quantities of new energetic 
chemicals and to prove out the synthesis methods developed in the laboratory. This work 
may begin with the synthesis of a few grams using glassware and can be scaled up 
through a variety of equipment as large as 1000 gallon glass lined reactors. Programs 
supported by this capability include the Navy's 6.1 materials and 6.2 explosive and 
propulsion efforts as well as sponsors in the other services. Materials suc:h as ADN, CDN, 
and TNAZ are being synthesized here. 

The combined cost to replace the facilities and equipment is $24M. 

Some portions of the energetic materials research capability provided by the facility and 
people at Indian Head are available from other DOD or private sector sources. Facilities 
such as the U. S. Army Armaments Research Development and Engineering Center at 
Picatinny Arsenal, NJ, the NAWC Weapons Division, China Lake, CA, and two of the 
DOE facilities have laboratory capabilities for the synthesis of new materials, formulation 
of propellants and explosives, and characterization of these materials. However, we 
believe only IHDIV has the capability to continue the synthesis beyond the laboratory 
scale. Several private sector firms also have laboratory capabilities similar to the 
government laboratories discussed above. As with the government labs, the capability for 
scaling up the new materials is very limited. Only Indian Head, by providing the ability 
to begin with the synthesis and characterization of a new energetic molecule and continue 
its development through pilot scale manufacture, ensures that the Navy and DOD will 
have the capability to provide itself with any needed energetic material in the future. 

Separation of the energetic materials R&D capability from an active production facility 
and from the design agentlin-service engineering functions for these materials would result 
in a loss for all three functions. The R&D group would lose the experience gained from 
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being involved in the transition of new materials developed in the laboratory as they are 
scaled up for processing in a production type facility. This interaction helps to ensure a 
smoother transition. The scale up of materials developed in an isolated laboratory 
environment frequently suffers because techniques which are feasible on a small scale can 
have serious problems on a larger scale. The production and engineering functions would 
suffer because the basic knowledge of the R&D group would not be available to help 
solve problems which occur in the production of the very complex propellants and 
explosives now required for modern weapon systems or in determining the causes of 
failures which may occur during fleet use. The impact of this loss would be felt in 
virtually all weapon systems in use by the fleet, including surface and air launched 
missiles (both warheads and propulsion), gun ammunition (projectiles and propelling 
charges), bombs, torpedos (warheads and propulsion), mines, mine countermeasures 
(deployment systems and explosive charges), aircrew escape systems, stares separation 
charges, and transfer systems. 

One of the BRAC 93 decisions was to transfer the Navy's principal RDT&E capability for 
explosives, explosive components, and warheads technology from the White Oak site of 
the Dahlgen Division of NSWC to the Indian Head Division. Effective 3 April 1994, this 
transfer was completed organizationally, and over the next 2-3 years the physical move 
will be completed; the initial movement of people is in fact beginning this year. In order 
to make maximum use of existing facilities, minimize the costs of the move, and to 
achieve maximum benefit from the merger of the two groups, Indian Hefad's existing R&D 
facilities and people discussed in this section have been organizationally combined with 
the energetics group transferred from White Oak. These same Indian Head facilities will 
form the base for all of the RDT&E work to be done by the combined group. As the 
people, with their equipment move from White Oak to Indian Head, the types of work 
supported by this facility will expand considerably. The effort on synthesis of new 
energetic materials and the formulation and testing of new explosive formulations will be 
considerably larger than today. Work which will represent an expansion of capability will 
include concept and proof-of-principle studies of new warhead designs, development of 
detonators and initiation trains, and the modeling and simulation of explosives and 
warheads using advanced mathematical techniques. The detonation phys~cs studies will 
require the construction of an experimental facility with a series of bombproof chambers 
for the conduct of highly instrumented, controlled detonation experiments on new 
explosives and warhead concepts. The work done by this group is primarily for Navy 
R&D programs, such as the 6.2 Explosives and Underwater Warheads, 6.2 Mine 
Countermeasures, and 6.3B Insensitive Munitions Advanced Development projects. 
Considerable work is also done for other Navy development programs and for the other 
services. 
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Major Equipment over $500K: 

2-Stage Gas Gun: This gun assembly is used to determine the susceptibility of ordnance 
items to fragment imoact. Replacement cost for this equipment is $750K. This 
equipment is currently located at the Indian Head Division On-Site Office White Oak, 
MD. 

2.3 MeV X-Rw System: This portable system is used for Flash Radiography of objects 
through thin metal and water. Replacement cost is $500K. This equipment is currently 
located at the Indian Head Division On-Site Office White Oak, MD. 
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Accelerating Rate Calorimeter - 
measures thermal characterization 
of explosives (e.g) maximum 
adiabatic heating rate, reaction 
kinetics and rates, thermal stability, 
and material compatability 
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Facility~Equiprnent Weapons Product 

The weapons product at Indian Head is devoted to the 
development of explosives, and pyrotechnics) and the 
units into which JATOS, gun propelling charges, igniters, 
and warheads). areas include development, design 

engineering, and prodc~ction support. 
of the following major areas: 

Composite propellant and explos 
Gudsolvent propellant facility 
Solventless double base facility 
Melt Cast Explosive MixinglC 
Explosives Press Loading Facility 
Pyrotechnic materials facility 
Continuous processing facility 
Rocket motor case braiding facility 
Rocket motorlwarhead process 
Explosive/propellant curing facilities 
Explosive storage magazines 
Engineering analysis and design facility 

The facilities include substantial office space to house the and technicians 
involved in the design and engineering work on the 

This complex of facilities and equipment provides the Navy's (and 
capability, at one location, for: 

* the development and scale-up of any type of propellant, 
which may be required for weapons applications; 

* the development of new processes and techniques for the manufac:ture o 
of propellants, explosives, and pyrotechnics; 
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* th development of processes for the loading of new rocket motors, warheads, and 
i+ 

Composite Pro ellant and Explosives Facility \ 
is conducted using a series of 

vertical mixers to 150 gallons. Once the basic 
sensitivity and stabili been established in the 
laboratory, they are tran xers for scale up and process 
development. It is here zed, the process is modified as 
necessary to achieve desired es prepared for prformance and 

necessary to provide any required 
particle size of oxidizer or fuel, to s, and to prepare them for test are also 
available. Several multi-purpose, m sary to s;upport all these 
functions. This facility is used in the llants and e:rcplosives for use in 

akeoff (JATO) propulsion units 
heads (MK 122), missile warheads (MK 

ulsion units (DEMNS). 

The facility also includes a PBX continuous mixe 
under the IMAD program. The former uses a 
screw extruder and loss-in-weight feeders to mix 
less waste than does conventional batch mixing, 
material is processed at any one time. It can als 
a lower capital investment than with batch processing. The 
load highly viscous PBX explosives into submunitions such suld Tomahawk, and 
detonation cords for Surf Zone. Currently submunitions are p loaded with melt 
cast explosives which do not meet vulnerability requirements. 
process allows us to load the less vulnerable PB munitions. In 
addition to these safety improvements, it can greatly improve the exp 
and production rate versus conventional casting methods. 

The larger mixers are primarily used to develop explosive loading processes 
munitions loaded with PBX explosives. A list of munitions recently, 
be developed or improved by the Yorktown Detachment are: 
Surf Zone, Tomahawk, SLAM, 5"/54 gun ammunition, 76 mm gun arnnlunition, 
Penetrator Bomb, HARM, Deformable Warhead, ESSM and JSOW. We use data 
collected from these explosive loadings to prepare the Navy Munitions Data (NMD) 
specification that provides the requirements for production explosive loading of ordnance. 
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governs in-house and contractor production. During production, this facility is 
to help resolve production problems for munitions such as 

, Tomahawk, G.P. Bombs, Penetrator Bomb, Standard Missile, 
MK 50 Torpedo, and other programs. 

Mixer. 150 ~ a l l o n h P v  Advanced Vertical Planetarv (AVM): This mixer is now being 
installed in Bldg 1 12 n Baker Perkins Planetary Mixer located at 
Building 854 which ful service life. This mixer, the only one 
of its kind in the c operating parameters available to the 
operators and engin one-quarter of the present time in 
current vertical mi be the most accurateb formulated 
in the ordnance i lastic bonded explosives and 

ew escape propulsion units, the Navy 
, and other developmental 
made in this type of equipment due 
mixer cost $1,100,000. 

The facility also contains a high pressure 
remote control sites, one (building 459) c 
1782) for larger items. The washout syst 
nozzles to cut the explosive fiom the 
downloading procedures for new m 
explosives. Downloading procedur 
management. These procedures ar 
specifications as an appendix. Thi 
explosive loaded production 
essential for life cycle m 
procedures for 
Standard Missile, MK 50 Torpedo, Penguin, and other programs. 

Process development and scale up of most of the explosive formulations 
Navy's 6.2 Explosives and Underwater Warheads , and Insensitive Muni 
Development (IMAD) programs are conducted in this facility. It is also 
processing problems which occur both at Indian Head and at private con 
production of warheads and rocket motors. With the variety of equipm 
the technical expertise in the properties of composite propellants and e 
process variables studies are completed to provide solutions to processing or materials 
variables related problems. 
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Melt Cast xplosive MixingICasting Facility 'f 
lop mixing and loading processes for new 
cia1 test charges with melt cast explosives. 

s from lab size to a 3,000 lb. kettle which are used to scale-up 
to ensure that they can be produced safely and efficiently. 
11 be used to scale-up a new melt cast thermoplastic explosive 

idate explosive for the Joint Direct Attack 
s are used to develop exp1.osive loading 

It cast explosives. Two of these mixers are 
connected to vacuum cham gh quality loading munitions such as 

from such explosive loadings to prepare the 
Navy Munitions Data (NMD) s that provides the requirements for production 
explosive loading of ordnance. governs in-house and contractor production. 
During production, this facility is onduct studies to help resolvc: production 
problems for munitions such as H US and G. P. Bombs. 

The facility is also used to produce as special Shock Test 
Charges and fragmentation block for testing ship hull 
designs and the latter for These are special 
charges required in such not Ixen interested in 
producing them. Our 
responsiveness, quantity or uniqueness make ind 
facility is used to dry 

The current replacement cost of the facility is 'This is the 
replacement cost of the building and ancillary not include the 
cost of procurement and installation of the 

Explosives Press Loading Facility \ 
The primary purpose of this facility is to develop explosive pressing 
booster and main charge explosives and munitions. The facility was 
for this purpose. The main facility contains a specially designed 
personnel are protected without having to retreat to a remote site. 
pressing operations very efficient. Many presses are contained in 
hand presses, 10 ton to 2000 ton presses, an extrusion press, and 

the country, is operated remotely from building 539. 
facility also houses preheat ovens and blenders. The 2000 ton 
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losive processes involving pressed explosives 
production. The presses are used to 

g properties of new pressed explosives and to evaluate proposed 
to existing explosive formulations for the IMAD program. The 

develop explosive loading processes for new munitions loaded 
A list of munitions recently, currently, or soon to be developed 

Detachment are: 5"/54 gun ammunition, 76 rnm gun 
, Predator and LAW. We use data 
e the Navy Munitions Data (NMD) 

specification that prov for production explosive loading of ordnance. 
The NMD governs in- production. Also, this facility is used to 
conduct loading studies aimed at ion problems. Some of the equipment 

for this purpose. 

Gun/Solvent Propellant Facility \ 
This facility for the development of gun 
the only capability in the country to scale up the laboratory to near production scale 
those highly viscous propellants which must 
solvents, extruded into the desired shape, and 
propellants are typically used for gun 
the development of all of the highly lo 
mid-1 970's by both the Navy and Army 
for the Army's M900 tank round. Vari 
and scaled up in this facility for use in the Navy's Advance 
Electrothermal chemical (ETC) gun programs as well as the 
gun ammunition. 

Solventless Double Base Facility \ \ 
Solventless processed double base propellants are still widely used in mar 
aircrew escape, and mine countermeasure units. Except for the productio 
Radford Army Ammunition Plant, this facility represents the only active 
process solventless double base propellants remaining in the country; it i 
developmental capability remaining. Included in this capability are the 
the processing of the propellant and pilot scale extrusion presses for fo 
required shapes. Recent successes here include the development of fo 
2.75" rocket which do not use lead compounds to control the propellant b'urning rate. 
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ce propellants for application to underseat rocket motors (pilot ejection) 
depend on lead ballistic modifiers are now being developed. 

upport development prograrns for new CAD 
items is also supp variety of mixing, blending, and pressing equipment. Such 

tiation than most propellants and explosives, 
and they must be handled small quantities and with great care. As a part of this 

r the process of the pyrotechnic materials 
and MTV) is being developed which will be much 

of using large quantities of volatile organic 
enic process using liquid nitrogen as the 

process solvent is being developed. ess will also find application for other 

Continuous Processing Facilities \ 
Continuous processing of energetic materials has 
recently, however, the process control and anal 
make it feasible to produce a composite propel 
With the recent advances in both areas, it is 
be successful. Continuous processing offers 
making both propellants and explosives. In 
formulations, with very high solids loading 
continuous processing. A very versatile co 
established, which is capable of processing 
extrusion. This facility has just been upgr 
oxidizers and a computerized control system. 

Continuous MixerExtruder: Used for the continuous processing of 
This process offers a higher degree of safety as fewer chemicals are 
given time, it is more efficient, and produces a more uniform final 
fixed asset with a replacement cost of $1,000,000. It weighs 

Rocket Motor Case Braiding Facility \ 
Effort has been ongoing for several years to develop the technology of braiding com 
cases (or inhibitors) onto live rocket motor grains. A complete R&D facility has been 
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d to overbraid a live rocket motor grain; it also has the 
usly. Extruded composite propellant rocket motor grains for 
erbraided already. Further efforts to inhibit such grains, for 
anced Rocket System program are underway. The same 
d to the braiding of detonating cord for use in mine 
e stronger cords are needed to withstand the forces exerted 

Over Braiding Machine: art equipment used for overbraiding energetic 
materials with composite as a manufacturing process for tactical rocket 
motors. This process greater structural integrity conformity and cost 
effectiveness. This is replacement cost of $750,000. It weighs 20,000 
lbs. 

Rocket MotorIWarhead Process Deve pment Facility Y 
Various facilities and equipment are also casting, asserrtbly, and 
disassembly of rocket motors, warheads, Such capability is essential if 
the new propellants and explosives are and to support 
development programs for new units. to be very versatile, so 
that any type of unit can be loaded new tooling. A 
variety of warhead, JATO, aircrew 
supported with these facilities. 

Engineering Analysis and Design Facility 

The analysis and design facility provides the computational eq 
the various weapons product development programs which are 
equipped with a computer workstation system which is the e 
The analytical functions which are performed include inte 
thermal, structural, and thermodynamic model 
for the support of all development programs conducted at 
Rocket System, mine countermeasure deployment system 
JATOs, ElectroThennal Gun) as well as the design agent 
roles (Tomahawk, Standard Missile, Harpoon, Sidewinde 
BRAC 93 combined all explosives research and 
Indian Head Division, and this transfer was organizationally completed on 3 
As discussed above in this section, Indian Head has been a strong supporter of the 
explosives and warheads development programs for many years, with the: process 
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ns being supported by Indian Head's pilot plant. This 
nly serve to make this a more successful transfer from 

to weapon system application. The transfer will also 
at Indian Head by the addition of the underwater 
will form one part of the overall weapon product 

f IHDIV's Weapons Development facilities and 

The total energetic materials R& at Indian Head (laboratory and pilot plant) is 
unique among DOD and private country because it is basically all- 
encompassing. There are other sector facilities which have pilot plant 
and/or production capability for or pyrotechnics.. Some specific 
examples would include: 

- U. S. Army Armaments Research and Engineering Center, Picatinny 
Arsenal, NJ: Laboratory and limited for non-composite gun and 
rocket propellants; 

- NAWC Weapons Division, China Lake, CA: and pilot plant for 
composite missile propellants and explosives; 

- U. S. Air Force Wright Laboratory, Eglin AFB, FL: and pilot scale 
capability for explosives; 

- Los Alamos and Lawrence Livermore National capability 
for explosives; 

- Hercules, Thiokol, ARC, Aerojet: Laboratory, 
for composite missile propellants. 

The Indian Head Division provides all of the above capabilities at one site as 
ability to do R&D, low rate manufacture, and engineering support for all the 
of energetic materials not provided by these other facilities: nitramine based gun 
propellants, non-composite rocket propellants (both solvent and solventless 
pyrotechnics, and energetic chemicals. Only Indian Head, by providing 
within one facility to support all aspects of all potentially required energetic materials, 
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and DOD will have available the capability to provide itself with 
material in the future. 

from an active production facility and from 
rt engineering fimctions for these materials 

R&D group would lose the experience 
w materials and their processes from the 
to ensure a smoother transition. The 
ge of the R&D group will not be 
during production. The mutual benefit 
f weapons products loaded with 

this loss would be felt in virtually all 
e and air launched missile (both 
es and propelling charges), bombs, 

easures (deployment systems 
on charges, and transfer 

The best demonstration of the value of the sy of -P&D, production, 
and engineering functions is the number of 
supported during their production and fleet 
scientists are regularly used to resolve 
with virtually all of the propulsion 

- Missiles: Tomahawk, Standard Missile, Harpoon, Pen , Sidewinder, Sparrow; 9 
- Rockets: 2.75", 5" Zuni, Mine Clearing Line Charge (M 9 
- Guns: 76 MM, 5"/54; \ 
- Aircrew Escape: All systems. \ 

\ 
Even though most of the missile propulsion systems were developed by a 
contractor, it is still Indian Head which is called upon by the program 
the technical expertise to resolve production or fleet use problems 
materials portion of the weapon systems. Without the combined 
functions at Indian Head, no one would be able to provide this 
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The Patterson Pilot Plant is used primarily for scale up of propellants, explosives, 
pyrotechnics.and chemicals. Research laboratories transfer technology to the Pilot 

Plant for process:development, produci bility, technical data verification and eventual 
transition to industry. 



These pictures illustrate the range of scale-up 
capability and the variety of process 
equipment that exists in Indian Head 

Division's Pilot Plant. 



1 gallon PBX Vertical Planetary 
Mixer - IHDIV uses this mixer to 
perform process development and 
scale-up for composite explosives 
and propellants. 



2 gallon PBX Vertical Planetary 
Mixer - IHDIV uses this mixer to 
perform process development and 
scale-up for composite explosives 
and propellants. 



30 gallon PBX Vertical Planetary 
Mixer - IHDIV uses this mixer to 
perform process development and 
scale-up for composite explosives 
and propellants. 



150 gallon PBX Vertical Planetary 
Mixer - IHDIV uses this mixer to 
perform process development and 
scale-up for composite explosives 
and propellants. 



150 Gallon Vertical Planetary Mixer 
(IHDIV owns two) 



30 Gallon Melt Kettle - used to 
develop mixing and loading 
processes for new melt-cast 
explosives. 



develop mixing and loading 
processes for new melt-cast 
explosives. 



85 Gallon Melt Kettle - used to 
develop mixing and loadin,g 
processes for new melt-cast 
explosives. 



210 Gallon Melt Kettle - used to 
develop mixing and loading 
processes for new melt-cast 
explosives. Largest of its kind at 
any DOD pilot plant facility. 



10 Ton Press - explosive pressing 
capability to evaluate pressed 
explosives and develop explosive 
pressing processes. 



30 Ton Press - explosive pressing 
capability to evaluate pressed 
explosives and develop explosive 
pressing processes. Replicates the 
explosive presses used at Crane 
Army Ammunition Plant to 
manufacture gun ammunition. 





2000 Ton Press - explosive pressing 
capability to evaluate pressed 
explosives and develop explosive 
pressing processes. Largest press 
at any pilot plant facility in the 
U.S. 



Twi 
autc 
pi10 
pro4 
rate 
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Technical Center Site Indian Head Division, I NSWC 11 
Facility/Equipment Nitramine Gun and 
Nomenclature or Title High Energy 

Propellant Facility 

This facility provides development~production cycle support for casting powders and gun 
propellants used by the tri-service community. Single base, multi-base, and nitramine 
solid propellant formulations can be developed and produced at this facility. The technical 
personnel provide the core expertise to develop products and processes that meet the 
specific needs of a gun system or missile program in the research and development phase. 
The facility is used to produce qualification lots and complete low rate initial production 
(LRIP) to prove out product producibility. Low production rates can be maintained to 
establish DoD core capability and a center for technology transfer to tht: private sector if 
large production quantities are needed. The technical expertise maintained at the facility 
can act as an industry watch dog and provide engineering support in this role. Processing 
studies and engineering investigations performed during on site production broaden the 
technical knowledge maintained at the facility and provide product improvement. The 
facility is a component of the national mobilization base and has a production surge 
capacity that can be attained far more quickly than facilities in the private sector. The 
mission of the facility is accomplished with strict regard for environmental compliance as 
well as an unsurpassed safety record which has been enhanced by its exposure to the 
Navy's center of excellence for safety located at Indian Head. 

A typical example of this facility's capability is the success of the M43 nitramine gun 
propellant program. The Army came to Indian Head for development of a propellant with 
unprecedented performance to be used in the 105 mrn gun of the M1 main battle tank. 
Indian Head's unique combined resources from the gun system design branch, pilot plant 
facility, and nitramine gun propellant production facility worked together with synergistic 
effect to complete the task. The formulation and process development led to qualification 
lots and LRIP. Desert Storm mobilization efforts ramped production rates to surge 
capacity in two months. Standard production rates were maintained after Desert Storm to 
complete the 2 million pound requirement for the program. Engineering studies and 
investigations were performed that reduced unit cost and improved product performance. 
This facility is uniquely qualified to develop and produce nitramine gun propellants 
because of the attendant technical expertise and the agility of the facility. Finely ground 
nitramines may not be transported geographically because of its sensitivity. This facility 
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uses its own grinding process to prepare the nitrarnines for incorporation into the product 
and remains the only qualified producer of M43 gun propellant in the world. 

The estimated cost of replacing the facility is $90 million. The buildings have unique 
designs that accommodate the processing equipment inside and would have to be 
duplicated at a new site. The costs include equipment, structures, and environmental and 
safety infrastructure necessary to run explosive operations. However, the technical and 
configuration management costs are not included. 

Although there are other Government and commercial facilities with similar facilities, 
many of these are sized for World War I1 type requirements and have long been shut 
down. Other companies may have some capabilities but do not have the ability to 
dry and grind the raw nitramine on-site. This is an important factor since this material 
cannot be transported in the ground state. 
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Technical Center Site 

The primary purposes of the Chemical Processing Facilities (CPF) are to produce and 
process energetic chemicals for the DOD for use in solid rocket motors, .warheads, fuels, 
and other ordnance items. The chemical plants comprising the CPF, and their primary 
purposes, are as follows: 

a) Qualification and Process Development: 

For all of the programs described below and any future energetic chemical requirements, 
these facilities will serve as the location for the development and scale-up of the 
manufacturing process, leading to I11-scale production capable of meeting program 
requirements. This work complements the capability of our chemistry laboratories and 
pilot plant, providing the next step in the transition of new chemicals from the lab to 
service use. 

The most recent example of this was the development of the solventless nitroglycerin 
lacquer for the Trident missile program. This unique formulation eliminated the use of an 
organic VOC solvent, in this case methylene chloride, a carcinogen and ozone depleter, 
while providing a stable high-strength formulation of nitroglycerin capable of meeting 
DOT sensitivity tests for shipment across the US. Within two years fiorn the time the 
initial inquiry was made by the customer, the formulation was developed in the laboratory, 
a process developed and scaled-up, and a facility constructed and operated producing 
quality lacquer on the first attempt. 

No other facility, government or private, provides this wide range of services at one 
location. 
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b) Production: The table below summarizes the plants, products, and weapons 
programs supported by the four chemical production plants: 
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Notes 

Sole Producer 
USMATO 

Only qualified 
producer 

Currently being 
considered for use in 
new gun propellants 

Programs Supported 

MK 46/MK 48 Torpedoes 

Trident Missile 
Vandal Target Booster 

SLMM Underwater Mine 
Quickshike Mine 
MK 46 Torpedo Warhead 

Facility 

Biazzi Nitration Plant 

Moser Nitration Plant 

Principal Products 

Otto Fuel I1 

Nitroglycerin 

TMETN 
(trimethy loethane 
trinitrate) 

MK 14 Mobile Mine 
Destructor 

No programs for Moser Plant 
production of these products 
are currently supported, but 
have previously existed and 
have been produced in this 
plant 

requirements for each 
of these nitrate esters 

SLMM Underwater Mine 
Quickstrike Mine 
MK 46 Torpedo Warhead 
MK 14 Mobile Mine 
Destructor 

Standard Missile (surface-to- 
air) 
Hawk Missile (surface-to-air) 

PNC Plant 

HBNQ Plant 

TEGDN 
(trimethy lene glycol 
dinitrate) 

B'ITN 
(butanetriol trinitrate) 

DEGDN 
(diethylene glycol 
dinitrate) 

NG (nitroglycerin) 

PGDN 
(propylene glycol 
dinitrate) 

EGDN 
(ethylene glycol dinitrate) 

Pelletized Nitrocellulose 

High Bulk Nitroguanidine 
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c) Energetic Chemical Acquisition and Technical Support: 

The CPF has the capability, as demonstrated numerous times in the past, to provide the 
technical guidance and support for the purchase and qualification of energetic and 
specialty chemicals. This provides the government with a "smart-buyer" capability in 
chemicals by knowing, understanding, and being able to perform these processes. The in- 
house knowledge and capability to produce chemicals keeps contractor pricing 
competitive. IHDIV's capability to produce these chemicals when a contractor fails to 
deliver quality chemicals at a competitive cost assures availability of high energy and 
specialty chemicals to meet critical defense requirements. 

Two recent examples of this include the qualification of Atlas, a private-industry source, 
for the production of Otto Fuel 11, and the qualification and subsequent purchases of 
TMETN and TEGDN from Trojan, another private-industry source, for production of 
SLMM and Quickstrike mines. The CPF personnel did this effectively due to their 
knowledge and experience in producing these materials for over 40 years. 

d) Technical Assistance/Guidance to GovernmentlIndustry: 

The CPF provides government and industry with a source of analytical expertise, extensive 
chemical synthesis, scale-up, and production experience, and chemical processing 
knowledge. Chemists and engineers draw on this experience when consi.dering safety 
aspects of chemicals to safely design and evaluate production processes. Anafytical 
procedures have been developed by NSWCIH which are now used throughout DoD, 
private industry, EPA, and international laboratories. Experience in the synthesis and 
scale-up of many new chemicals have resulted in full-scale process designs of superior 
safety and operational support for many weapons programs. 

e) In-Service Engineering Agent Support: 

The on-site CPF provides close interaction with the In-Service Engineering Agent (ISEA) 
Office, allowing quick response to fleet requests and investigations. Production and 
quality records are readily available on-site for these requests resulting in rapid response 
time during these requests and investigations. The on-site CPF provides the ISEA, and 
thereby the fleet, with technical product knowledge and resources needed to respond to the 
frequent inquiries. 
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The Biazzi Nitration Facility is currently the only producer of Otto Fuel I1 for the 
US and all NATO countries and the only qualified source of Nitroglycerin for the 
Trident program. 

The PNC Facility and the HBNQ Facility are currently the only producers of their 
products for the US and NATO countries (PNC) and for the US (HBNQ), 
respectively. 
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11 Moser Nitration Plant $8,000,000 1 $20,000,000 11 
I I 

Facility 

Biazzi Nitration Plant 

11 PNC plant $4,250,000 1 $6,000,000 11 
I I 1 HBNQ Plant $750,000 1 $4,000,000 1 

Equipment Replacement Cost 

$12,000,000 

The Biazzi Nitration Facility is currently the only producer of Otto Fuel I1 for the 
US and all NATO countries and the only qualified source of Nitroglycerin for the 
Trident program. 

BuildingAJtility 
Replacement Cost 

$3 5,000,000 

The PNC Facility and the HBNQ Facility are currently the only producers of their 
products for the US and NATO countries (PNC) and for the US (HBNQ), 
respectively. 
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The three chemical facilities highlighted here produce critical chemicals that are used in torpedoes 
and in making Navy PBX warheads. The torpedo shown here is a recipient of OTTO Fuel made in 

the Biazzi plant. The warheads use chemical ingredients from the Moser and PNC plants. 





Nitroglycerin, which is manufactured in this plant, is used in the Vandal, and Trident 
lacquer program. Indian Head also manufactures and is the sole producer of OTTO 

Fuel which is\used to propel Navy torpedoes. 
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The major function of chemical and physical characterization facilities at Indian Head is 
the performance of the testing and analysis necessary to determine the properties of the 
standard energetic materials (propellants, explosives, pyrotechnics, and chemicals) and the 
raw materials used in their manufacture which are processed on a regular basis, whether 
for development or production. When raw materials for use in energetics are delivered by 
a supplier, chemical analyses are performed to determine if the material meets 
specification requirements. After propellants or explosives are made, the materials are 
characterized for their chemical and physical properties (i.e., chemical composition, 
stability, density, mechanical properties, burning rate). These tests are typically performed 
on each mix of propellant or explosive which is loaded into a motor or' warhead to ensure 
quality and performance. 

Technical Center Site 

Facility/Equipment 
Nomenclature or Title 

The facility supports all in-house research and development and production programs with 
characterization of energetic materials. Where standard propellants or explosives are being 
used in a development program, this facility characterizes the energetic material. This 
facility also performs all of the chemical analyses on samples taken as part of our 
monitoring program to ensure compliance with environmental regulations; as such, it must 
be certified as an analytical laboratory. 

Indian Head Division, 
NSWC 

ChemicalPhy sical 
Characterization 

The performance of chemical and physical analysis on the energetic materials processed at 
Indian Head is integral to the performance of the production, engineering, and fleet 
support missions of Indian Head. Without an on-site capability to perform this function, it 
would be impossible to perform the other work in a safe and reliable manner; nor would it 
be possible to ensure the safety of the ordnance loaded for delivery to the fleet. This 
capability is an inherent part of operating a facility where energetic materials are 
processed. 
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Equipment integral to the facility with replacement value > $500,000: 

Boring, Mill: The boring mill is a machine used to cut propellants and explosives from a 
remote location. This machine is specially designed to accommodate larger propellant 
samples and rocket motors. The mill is completely versatile and its capabilities are 
almost unlimited. The equipment is fixed. The machine is set on a special foundation 
and machine parts are trued and leveled with respect to each other. Remote control 
circuitry is run with conduit to the two remote control rooms at the machining facility. 
The cost to replace the boring mill is $900,000. 

High-Rate Tester: The test system is used to perform static tests (tensile, compression) on 
propellant and other energetic materials to define the mechanical behavior of the materials. 
The machine was specially designed to simulate the stresses and strains propellants would 
encounter upon ignition or detonation. The replacement value of the equipment is 
$850,000. 

There are seventeen main buildings that comprise the Chemical/Physical Characterization 
test facility. Their estimated replacement value of the buildings and equipment is about 
$28,00OK. 
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Boring Mill 



High-Rate Tester 
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3.5 Expansion Potential 

3.5.1 Laboratory Facilities: Use facilities records as of fourth-quarter FY93 in 
answering the following (in sq ft) for each CSF: (BRAC Criteria 11) 

Space Capacity (KSF) 
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Facilities: Use facilities records as of fourth-quarter FY93 in 
(in sq ft) for each CSF: (BRAC Criteria 11) 
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3.5.1.1 Describe the capacity of your activity to absorb additional similar workyears 
categorized in the same common support function with minor facility modification. If 
major modification is required, describe to what extent the facilities would have to be 
modified. (Use FY97 workyears as your requirement) (BRAC Criteria 111) 

Based on peak staffing levels and projected (FY 97) requirements, IHDIV could absorb 
300 workyears of energetics S&T, engineering development, and in-service 
engineering for Explosives and Energetics products in current facilities without 
major modifications. The Navy has the largest in-house explosives development 
capability among the Services. The Navy's primary and most complete explosives 
development lab is IHDIV. 

3.5.1.2 If there is capacity to absorb additional workyears, how many additional 
workyears can be supported? (BRAC Criteria 111) 

IHDIV could absorb 300-500 additional workyears of low rate Energetics production 
(mine & warhead loading, cartridge and propellant actuated devices, rockets, gun 
propellant, specialty chemicals, etc.) by extending to multi-shift o~erations. 

3.5.1.3 For 3.5.1.1 and 3.5.1.2 (above) describe the impact of military construction 
programs or other alteration projects programmed in the FY95 PBS. (BRAC Criteria 11) 
No impact. 

3.5.2 Land Use: Provide number of buildable acres for additional 
laboratory/administrative support construction at your installation. (BRAC Criteria 11) 

IHDIV has 828 additional buildable acres. 
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3.5.3 Utilities: Provide an estimate of your installation's capability to expand or procure 
additional utility services (electric, gas, water). Estimates should be provided in 
appropriate units -- e.g. KWH of electricity. (BRAC Criteria 11) 

Electric capacity: 25,900 KWH 
Electric demand (peak): 14,450 KWH 
Expansion potential: 1 1,450 KWH 

Gas: None 

Potable water cap'y: 2,467,920 GPD 
Potable water demand (peak): 1,405,000 GPD 
Expansion potential: 1,062,920 GPD 
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SECTION m: CAPABILITY OF ACTIVITIES TO PERFORM COMMON 
SUPPORT FUNCTIONS (CSFs): Provide the information described for each common 
support function listed in Appendix C in which you are actively engaged. 
BOMBS CSF 

3.0 Mission: Describe the major capabilities at your activity contributing to the common 
support function in bulletized format. Describe any relationship and iilterconnectivity with 
other functions (common or otherwise) in support of the overall activity mission. 

Mission for IHDIV, NSWC: 

ENERGETICS FOR ALL WARFARE CENTERS, MILITARY 
DEPARTMENTS, AND THE ORDNANCE INDUSTRY. 

Energetics are items such as rockets, missiles, warheads, mines, explosive devices and 
gun ammunition, which use explosives, propellants, specialty chemicals, and 
pyrotechnics. 

Provide capability to develop, manufacture, and support Energetic materials 
and systems for the Navy and DoD. 

Assure a viable technical base for the development and manufacture of 
Energetics. 

Advance the state of Energetics manufacturing processes and products. 

Assure effective transition of products from laboratory scale to full-scale 
production to service use. 

Develop advanced explosive formulations and processes for the Navy and 
DoD. 

Provide a foundation of technical expertise to sustain the industrial base and 
assist commercial sources in trouble-shooting and qualifying their processes 
and products. 

Assure Energetic materials from private industry satisfy government 
requirements. 
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Analyze and recommend makehuy decisions to assure a viable cost 
effective defense industrial base. Serve as a second source and "smart 
buyer". 

Provide a flexible and comprehensive technical base to respond to 
mobilization or surge requirements and to expedite development and 
introduction of new or improved products that address unforeseen threats 
during military emergencies such as Operations Desert Shield and Storm. 

Fill the void left by private sources no longer able to produce Energetics 
due to technical, environmental, safety, liability issues or insufficient profit 
margin. Indian Head has become the producer of last resort for 
Energeticlspecialty chemicals which are not available from any other 
source, domestic or foreign (e.g. man-rated percussion primers for Aircrew 
Escape Systems, nitramine gun propellant used in 105 rnm tank guns). 

Energetics span a lot more than The Weapons Common Support Function (CSF). IHDIV R 
performs substantial Energetics work for mines and underwater weapons systems not 
included in the Weapons CSF definition. The WEAPONS CSF includes less than half of 
all our Energetics Science & Technology, Engineering Development, and In-Service 
Engineering work. The functions that Indian Head performs cover an extensive range of 
military products and life cycles. The focus of these functions at one location is essential 
to provide a critical mass of technical personnel to sustain the tech base for energetics. 
The Energetics Product/Facility Matrix on the next page shows the extensive 
interdependence between the Indian Head facilties and energetics products. 

The Indian Head Division of NSWC is a niche organization. This is an uniquely military 
business which requires specialized expertise and very expensive facilities; $1.2B in Indian 
Head's case. Our motto is "Providing Energetic Solutions" since we perform research and 
development, engineering, manufacturing technology, low volume production and in- 
service engineering for Energetic products. 

An important spinoff of this technical capability is a warm production base for 
mobilization. The advantage of this was most recently seen during Desert Storm when we 
produced rockets and mine clearing explosives three shifts a day. The war was over 
before the mothballed Army or private sector plants could be brought into operation. 

Our mission is to work on Energetic products for all areas of Naval Warfare (not just 
Surface Warfare), and a significant portion of our work is performed for the Army, Air 
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INDIAN HEAD DIVISION, NSWC 

Energetics Material 
Research Laboratory 

Weapons Product 
Development 

Nitramine Gun and High 
Energy Propellant Facility 

Chemicals Processing 

Composite Propellant/PBX 
Processing 

Extruded Energetics 
Products Facility 

Ordnance Test and 
Evaluation Facility 

ChemicaVPhysical 
Characterization 

r 
Ordnance Device 
Development and 
Prototyping 

Multibase Propellant 
Production 

ENERGETIC 

Missile1 
Rkts 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Cruise 
Missiles 

X 

X 

X 

X 

X 

. X  

X 

PRODUCTSIFACILITY 

Guns & 
Ammo 

X 

X 

X 

X 

X 

X 

X 

ICBM1 
SLBM 

X 

X 

X 

X 

X 

INTERDEPENDENCE 

Bombs 

X 

X 

X 

Aircrew 
Escape 

X 

X 

X 

X 

X 

X 

MATRIX 

MinedMine 
Clearance 
Systems 

X 

X 

X 

X 

X 

X 

X 

Torpedos 

1 

X 

X 

4 

X 

X 

X 

X 

X 

X 
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\ Analyze and recommend makehuy decisions to assure a viable cost 
effective defense industrial base. Serve as a second source and "smart 
buyer". 

rovide a flexible and comprehensive technical base to respond to 
bilization or surge requirements and to expedite development and 

of new or improved products that address unforeseen threats 
emergencies such as Operations Desert Shield and Storm. 

Fill the id left by private sources no longer able to produce Energetics 
due to tec cal, environmental, safety, liability issues or insufficient profit 
margin. In ' Head has become the producer of last resort for 
Energeticlspec ty chemicals which are not available fiom any other 
source, domesti or foreign (e.g. man-rated percussion primers for Aircrew 
Escape Systems, ' amine gun propellant used in 105 mm tank guns). t 

Energetics span a lot more than Support Function (CSF). IHDIV 
performs substantial Energetics weapons systems not 
included in the Weapons CSF includes a little over half 
of all our Energetics Science and In-Service 
Engineering work. 

The Indian Head Division of NSWC is a niche This is an uniquely military 
business which requires specialized expertise facilities; $1.2B in Indian 
Head's case. Our motto is "Providing we perform research and 
development, engineering, production and in- 
service engineering for Energetic products. 

An important spinoff of this technical capability is a warm 
mobilization. The advantage of this was most 
produced rockets and mine clearing explosives three 
before the mothballed Army or private sector plants 

Our mission is to work on Energetic products for all areas of Naval 
Surface Warfare), and a significant portion of our work is 
Force and private defense contractors as well. Another 
production processes for explosives and propellants and 
private sector. In time of war we have the technical 
industry. 
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Force and private defense contractors as well. Another facet of our mission is to develop 
production processes for explosives and propellants and to transfer these processes to the 
private sector. In time of war we have the technical expertise to kick.start the dormant 
industry. 

As the defense budget decreases and the weapons portion bears the greatest proportional 
decrease, Indian Head Division's importance to the DoD is greater than ever. Private 
companies will get out of the business (see DuPont letter on next page) and DoD will 
need IHDIV to fill the gaps and sustain Energetics processing capability and know-how. 
Based on DoD procurement plans for Energetics products, production volumes will be 
way down, the cost of environmental compliance will skyrocket and large, expensive 
facilities supporting the CFF's will become idle. The Navy has been planning for this and 
has already taken some actions to consolidate Energetics work at Indian Head. The 
Navy's explosives research and undersea warhead development work (about 300 
workyears) has been transferred from NSWC White Oak, Maryland to Indian Head and 
the explosive loading facilities at Naval Weapons Station Yorktown have been shut down 
with the work transferred to Indian Head. 

The Department of the Navy has established imperatives for the future, one of which is to 
ensure redundant plants for explosives or similar hazardous materials. As long as we have 
a military, someone has to provide Energetics technology and facilities to produce 
ordnance that performs. This is a military core capability and the government assumes 
full liability for safety and any incidents that inflict damage on our citizens. 
Responsibility for safety of the public exposed to military ordnance and safety for the 
military personnel that use military ordnance must be assumed by the government. 
NSWC Indian Head's full spectrum capability provides this in practice. By "full 
spectrum" we mean not just a full array of Energetics products but the RDT&E, 
production, and sustaining engineering provided by a single set of tightly integrated 
experts and facilities. 

IHDIV has developed unique expertise as an activity with many individual experts in the 
specialized areas of Energetics development and material processing. This expertise is 
sustained by the synergism arising from manufacturing technology with on-site 
development, test and evaluation, technical documentation, engineering design, and other 
support functions. These unique skills cannot be severed from the physical facility 
without an irreparable loss to the Navy and DoD of knowledge of Energetic material 
processing that is unavailable at any other single activity. 
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DuPont Specialty Chemicals 

November 9, 1993 

Mr. Sam Waza ~ o e n e r  
Naval Surface Warfare Center 
Warhead Section Code G-22 
Dahlgren, VA 22118 

Dear Mr. Waggener: 

%'2 regret to inform you that DuPont will Discontinue the manufacture of 
explosive products in the U.S. on Jmuaii  31. 1991. DuPont sc!d its commercial 
explosives business in 1933. The volume of explosives Specialties, including 
detonators, squibs and "DetasheetW flexible explosives has declined in recent 
)?ears, and it is no longer a smtegic component of the DuPont business 
portfolio. Explosives operations at our Falling Waters, WV and Pornpton Lakes, NJ 

The volume of explosives Specialties, including 
detonators, squibs and "Detasheet" flexible ex- 

1 plosives has declined in recent years, and it is no 
I 
i longer a strategic component of the DuPont 
i 

5usiness portfolio. I 
January 3 1,1991. 

;Jre thank you for your past patronage. If you wish to place a final order, 
l e a s e  call Bob Russo at (800) 962-9919. If we can help answer o'ther 
questions, pIease call me at (302) 774-8376. 

Sincerely, 

T. 3. E ~ g h t  
Business Manager 



DuPont Specialty Chemicals \ November 9, 1993 

Dear Mr. Waggener 

We regret to inform you scontinue the manufacture of 
explosive products in th 1994. DuPont sold its commercial 

explosives business in 1 f explosives Special ties, including 
detonators, squibs and " plosives has declined in recent 
years, and it is no longe t of the DuPont business 
portfolio. Explosives o Waters, WV and Pompton Lakes, NJ 

The volume of explosive 
detonators, squibs and ' 
plosives has declined in 
longer a strategic comp 
business portfolio. 

L \ 

January 3 1, 1994. 

We thank you for your past patronage. If you wish to place a final or r, 
please call Bob Russo at (800) 962-9919. If we can help answer other 
questions, please call me at (302) 774-8376. ?\ 

Sincerely, 

- 
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Even though most of the missile propulsion systems were developed by a private 
contractor, it is still IHDIV which is called upon by the program manager to provide the 
technical expertise to resolve production or fleet use problems with the energetic materials 
portion of the weapon systems. Without the combined experience of the three functions at 
Indian Head, no one would be able to provide this support for the Navy. 

IHDIV has the following Joint Service Missions: 

Tri-Service Cartridge and Propellant Actuated Devices, and Aircrew Escape Propulsion 
Systems (CADPADIAEPS) Responsibility - The Joint Logistics Commanders 
consolidated Tri-Service CADPADIAEPS activities at IHDIV. Lndian Head's 
functional responsibility spans the CADPADIAEPS life cycle and includes 
development, acquisition management, manufacturing, quality evaluation, test and 
evaluation, maintenance, rework, systems modification and disposal (Joint Agreement 
on Consolidation of CADIPADIAEPS Functions, 3 Oct 1973; Joint Agreement 
Approving the Implementing Plan on Consolidation of CADPADIAEPS Functions, 9 
July 1974). IHDIV has over 300 direct workyears for this functional responsibility. 

Tri-Service Design Agent for 2.75" Rocket - Documented in the Xri-Service 
Configuration Management Plan for Hydra 7012.75" (28 Aug 92). This responsibility 
assigned by the Single Manager for Conventional Ammunition Production, Surge, and 
Mobilization Requirements (29 Sep 88). 2.75 inch rocket is used by all services. 

Tri-Service Jet Assisted Take-Off Rocket (JATO) - The Navy funds full spectrum 
responsibility of JATOs at Indian Head and the Army funds Army and Air Force 
Rocket Motor engineering responsibilities under MIPR 3 1 P4Q 3PH 425, December 
1993. 

MK 22 MOD 4 Rocket Motor for Mine Clearing Line Charges (MICLIC) - Indian 
Head Division is the joint service design agent for the MK 22 MOD 4 Rocket Motor 
used for MICLIC. No document officially assigned this mission. 

Smokey SAM Rocket - Indian Head Division is the design agent and In-Service 
Engineering Agent and provides production and engineering support for the Navy and 
Air Force for the rocket, launcher, and igniter. Responsibility assigned by Air Force 
Fund Document LIWD-93-020. 
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3.1 Location 

3.1.1 Geographic/Climatological Features: Describe any geographic/climatological 
features in and around your activity that are relevant to each CSF. Indicate and justify 
those that are required versus those that just serve to enhance accomplishing the mission 
of the activity. For example, clear air at high altitude that increases quality of 
atmospheric, ground-based laser experiments in support of the weapons CSF. (BRAC 
Criteria I) 

Because of the hazardous nature of Energetics manufacturing, there are special 
requirements for an infrastructure with Explosive Safety Quantity Distance arcs separating 
hardened buildings, large amounts of processing water, and large quantities of steam for 
curing and processing. Indian Head is uniquely situated on a penninsula. The 
surrounding water provides a source water for processing and fire protection at no cost. 

IHDIV is located on a peninsula. The surrounding water and government owned 
land, which is restricted to development, provides good isolation. Indian Head has its 
own power and steam generation capability. There is no developable land adjacent to the 
Division, and the Code of Federal Regulations gives the Commander complete authority 
over the adjacent waterway.. This location provides natural isolation.. Consequently, there 
is no threat of encroachment caused by high density residential or industrial development. 

3.1.2 Licenses & permits: Describe and list the licenses or permits (e.g., environmental, 
safety, etc.) that your activity currently holds and justify why they are required to allow 
tests, experiments, or other special capabilities at your location for each CSF. For 
example, permit to store and use high explosives. (BRAC Criteria I) 

19-00174-S 1NP -- This is a Nuclear Regulatory Commission (NRC) license for 
Depleted Uranium radioactive material contained in two x-ray machines in our 
facilities (Buildings 73 1 and 1140). The license is required to operate the x-ray 
facilities. 

19-00174-P1NP -- This is a NRC license for Cesium 137 radioactive material at six 
sealed sources at Building 873 (Power House). The license is required to operate ash 
level detectors. The power house provides process steam for Energetics operations at 
IHDIV and has a cogeneration capability to produce 70% of the station's electrical 
power requirements. 
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Controlled Hazardous Substances Facility Permit for IHDIVNAVSURFWARCEN - 
Permit Number A-223. This permit allows for the storage of hazardous waste for an 
extended amount of time and treatment of various hazardous waste streams. 

Oil Operations Permit - Permit Number 94-0P-0666. This permil: allows the delivery 
of oil by truck tank and the operation of numerous above-ground oil storage systems. 

Subpart X Permit Application for IHDIVNAVSURFWARCEN (under interim status). 
Permit Number MD4170024109. This permit application allows for the thermal 
treatment of explosives and explosives contaminated waste. 

National Pollution Discharge Elimination System (NPDES) - Permit Number 88-DP- 
25 15A. Permits the discharge of industrial wastewater to surface waters. 

National Pollution Discharge Elimination Systems (NPDES) - Permit Number 93-DP- 
2528. Permits the discharge of domestic and industrial wastewater to surface waters 
after treatment at Indian Head's sewage treatment plant. 

Air Emissions Permit to Operate Number 08-00040. Permits the operation of three 
coal-fired boilers from the Activity's Power Plant and one reactor from the Activity's 
Biazzi Nitration Plant. 

State Water Appropriation Permits CH7 1 G005, CH7 1 G205, CH7 1 G 105, CH92G007, 
CH92GO 1 3, CH7 1 S005, CH9 1 G044. Permits drawing well water and river water used 
for potable water, cooling water, process water, sanitary facilities and fire protection. 

3.1.3 Environmental constraints: Describe and list the environmental or land use 
constraints present at your activity which limit or restrict your current scope for each CSF, 
i.e., would not allow increased "volume" or "spectrum" for the CSF. E:xample -- Volume: 
frequency of a type of experiment. Example -- Spectrum: Current permit to detonate 
high explosives will not allow detonation or storage of increased quantity of explosives 
without legal waiver (state law) or relocation of surrounding (non-govt)~ buildings. 
(BRAC Criteria 11) 

Controlled Hazardous Substances Facility Permit for IHDIVNAVSLJRFWARCEN - 
Permit Number A-223. This permit describes the waste types and maximum volumes 
that can be stored. In addition, the specific hazardous waste treatments are listed. 
However, changes can be made through permit modifications to include additional 
waste types, volumes, and treatments. 
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Oil Operations Permit - Permit Number 94-OP-0666. This permit lists the above- 
ground oil storage systems. Additional storage systems can be included with a permit 
modification. 

Subpart X Permit Application for IHDIVNAVSURFWARCEN (under interim status) - 
Permit Number MD4 170024 109. This permit includes the maximum amount of waste 
that can be treated per event. In addition, operations are restricted during adverse 
weather conditions such as thunder, lightning, high wind, heavy rain, and fog. 

National Pollution Discharge Elimination Systems (NPDES) - Permit Number 88-DP- 
251 5A. A routine permit modification would be required to add or relocate any 
operations that discharge industrial wastewater. 

National Pollution Discharge Elimination Systems (NPDES) - Permit Number 93-DP- 
2528. Our current sewage treatment plant is designed to treat 500,000 gallons per day. 
We currently treat 300,000 gallons per day. We could easily expand our population 
by 60%, without permit modification. We would only need written notification 180 
days before the planned expansion. 

State Water Appropriation Permits CH7 1 G005, CH7 1 G205, CH71 G105, CH92G007, 
CH92G013, CH71 S005, CH91 G044. Volume of water which can be withdrawn is 
limited, however Potable water at both Indian Head and Stump Neck show room for 
expansion in population and facilities. 

3.1.4 Special Support Infrastructure: List and describe the importimce of any mission 
related special support infrastructure (e.g. utilities) present at your location for your 
activity. (BRAC Criteria I) 

With the exception of electricity, IHDIV produces or provides all the ,4ctivity7s utility 
needs. Approximately 70% of the Activity's electrical power is generated as a by-product 
to steam production. The remaining is purchased from a local utility provider. 

Steam is produced at the Goddard Power Plant (GPP) and the Steam B Booster Plant. 
Though steam is used for heating, ventilation and air conditioning thro.ughout the Activity, 
its principle purpose is to support the development, manufacturing, and. testing of energetic 
materials and components. 

IHDIV treats all of its domestic waste water. Naval Surface Warfare Center, Indian Head 
Division does not have to rely on neighboring municipalities to treat it,, qt waste water. 
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Currently IHDIV treats small quantities of industrial waste water generated by several 
energetics processing and testing processes. In the First Quarter of Fiscal Year 1995, 
MILCON P-106 will be brought on-line. This MILCON will connect approximately 50 
industrial waste streams to the Waste Water Treatment Plant. 

Because of the sensitive nature of the energetic manufacturing processes at the Naval 
Surface Warfare Center, Indian Head Division, we provide high pressure and a large 
volume of river water to serve sprinkler and deluge systems throughout the energetics 
processing areas. River water is also used for contact and non-contact cooling. This high 
pressure and large volume of river water assures the continued safety of the energetic 
manufacturing process. 

3.1.5. Proximity to Mission-Related organizations: List and describe the importance 
and impact of not having nearby organizations which facilitate accomplishing or 
performing your mission -- e.g. operational units, FFRDCs, universities/colleges, other 
government organizations, and commercial activities. Restrict your response to the top 
five. Complete the following: (BRAC Criteria I) 

Our location, within 30 miles of Washington DC, makes us readily accessible to 
our Navy, Army, Marine Corp and non-DoD customers. 

Common 
Support 

Functions 

Bombs 

Additionally, we fall within the clustering of universities, and private industry 
which allows close cooperation and creates a synergism of proximity, promoting 
teamwork, efficiency and transfer of knowledge. Recent examples include a CRADA 
signed between IHDIV and Talon Manufacturing Company, Inc., Paw Paw, West Virginia, 
and IHDIV and the University of Maryland, which provide for sharing scientific and 
technical knowledge, expertise and advice, physical facilities and special instrumentation. 

We are co-located with the Naval Ordnance Center (NAVORDCEN) and the Tri- 
service Explosive Ordnance Disposal (EOD) School and EOD Technology Division. The 
NAVORDCEN depends on IHDIV, Safety Technical Center for ordnance safety expertise 

Name 

Naval Air Systems 
Command (NAVAIR) 
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Type of 
Organization 

Echelon 2 
Command 

Distance 

30 

Workyears 
Performed 
by Your 
Activity 

15 

Workyears 
Funded by 

Your 
Activity 

0 



FOR OFFICIAL USE ONLY 

and IHDIV, Ordnance Environmental Support Office for ordnance environmental 
expertise. Through our development and processing of ordnance and energetics, we have 
developed a sizable pool of experts in ordnance and energetics safety and environmental 
matters. We draw upon this expertise to share knowledge within the ordnance community. 
With co-location, we have gained efficiencies in exchanging information and developing a 
shared knowledge base. We support the EOD community via design, development, 
manufacture, and testing of equipment for low-intensity conflict applications. 

Our proximity to the concentration of Navy home ports on the East and Gulf 
Coasts positions us within easy access to our fleet customers. 
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3.2 Personnel: 

3.2.1 Total Personnel: What is the total number of government (military and civilian), on-site R 
federally funded research and development center (FFRDC), and on-site system engineering 
technical assistance (SETA) personnel engaged in science and technology (S&T), engineering 
development and in-service engineering activities as of end FY9:3? For individuals that 
predominantly work in CSFs, involved in more than one CSF, account for those individuals in 
the CSF that represents the preponderance of their effort. (BRAC Criteria I) 

Bombs CSF. 

NOTE: IHDIV has 1,244 personnel (total - not just CSF's) actively performing the Energetics 
S& T, Engineering Development, and In-Service Engineering). 

Types of personnel 
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Number of Personnel 

Technical 

ther 
TOTAL I 

o n - s i t e s '  Government 

Civilian Military 

12 
1 
6 

19 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
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What is the total number of government (military and civilian), 
and development center (FFRDC), and on-site system 

engaged in science and technology 
engineering activities as of end FY93? 

involved in more than one CSF, account 
preponderance of their effort. (BRAC 

Criteria I) 

Total WEAPONS CSF. cs functions and personnel thread across 
Missiles/Rockets, Cruise Guns and Ammunition, ICBWSLBM, and Bombs 
(ordered by level of effo tical to identify full complement of people that 

Number of Personnel 

\ 

Types of personnel On-Site FFRDC On-Site SETA 

. I 

72 0 0 
1 '\ 0 0 

TOTAL 71  \ 0 0 

Technical 

NOTE: \ 
1. The BRAC 93 transfer of the Explosives Research and Warheads@nctions 
+om the Dahlgren Division Detachment White Oak to on 4/3/94 
to consolidate fill spectrum life cycle management at 
civilians were added to our rolls including 202 
These personnel are included above to more 

2. IHDIV has 1,244 personnel (total - not just CSF's) actively perfo 
Energetics S& T, Engineering Development, and In-Service Engineering. 

\ 
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C~vl l~an 

461 0 
y t a r y  

\ 4 



3.2.2 Education: What is the number of government personnel actively engaged in S&T, 
engineering development and in-service engineering activities by highest degree and type of 
position? Provide the data in the following table: (BRAC Criteria I) 

NOTE: IHDW has 1,244 personnel (total - not just in CSF9s) actively perfoming the 
Energetics S& T, Engineering Development, and In-Sewice Engineering including 
33 Doctorates, 95 Masters, and 95 Associates degrees. 

Bombs CSF. 
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Type of 

Degree/ Diploma 

High School or 
Less 

Associates 
Bachelor 
Masters 

Doctorate 
(include 

MedNet/etc.) 
TOTAL 

(*Civilians ONLY. Informationuna~iIaE for military.) 

I 

Number of Government Personnel by Type of Position* 

Technical 

1 

0 
9 
2 
0 

12 

Management Other 
(SUPV) 

0 4 

0 1 
1 1 - 
0 0 
0 0 

1 6 
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NOTE: 

is the number of government personnel actively engaged in 
ment and in-service engineering activities by highest degree and 
the data in the following table: (BRAC Criteria I) 

Energetics functions and personnel thread across 
issiles, Guns and Ammunition, ICBMISLBM, and Bombs 

Impractical to identify full complement of people that 

I .  The BRAC 93 transfer of the Explosives Research an Warheads firnctions 
@om the Dahlgren Division Detachment White Oak to on 4/3/94 
to consolidate full spectrum life cycle management at 
our roles. These personnel are included above to 
capability. 

2. IHDIV has 1,244 personnel (total - not just in CSF's) actively 
Energetics S& T, Engineering Development, and In-Service 
33 Doctorates, 95 Masters, and 95 Associates degrees. 

I 

Number of Government Personnel by Type of Position* 
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(*Civilians ONLY. Information unavailable for rnyi*) 
- 

High School or \ 68 
Less 

Associates 15 
Bachelor \ 278 
Masters \ 73 

Management 
(SUPV) 

4 

2 
40 
20 

Other 

105 

17 
18 
3 

0 

143 

Doctorate 
(include 6 

MedNetIetc.) 
46 1 

\ 
72 



3.2.3 Experience: What is the experience level of government personnel? Fill in the 
number of government personnel in the appropriate boxes of the following table. (BRAC 
Criteria I) 

Bombs CSF. 
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Type of 
Position 

Technical 
Management 

(S~PV)  
Other 
Total 

Years of Government and/or Military Service 

Less than 
3 years 

0 
0 

1 
1 

3-10 years 
6 
0 

2 
8 

11-15 
years 

2 
0 

1 
3 

16-20 
years 

1 
0 

1 
2 

More than 
20 years 

3 
1 

1 
5 
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What is the experience level of govemment personnel? Fill in the 
personnel in the appropriate boxes of the following table. (BRAC 

Criteria I) 

Total WEAPO Energetics functions and personnel thread across 
Missiles, Guns and Ammunition, ICBM/SLBM, and Bombs 

Impractical to identify full complement of people that 
support each product. \ - - . 

Years of Government andlor Military Service 

I I I I I 

Total I 18 I v63 ( 118 I 64 1 213J 

NOTE: The BRAC 93 transfer of the Exp 
finctions @om the Dahlgren Division De 
on 4/3/94 to consolidate &I1 spectrum 
were added to our roles. These perso 
IHDIV's current capability. 
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3.2.4 Accomplishments During FY91-93: For government personnel answer the 
following questions. 

3.2.4.1 How many patents were awarded and patent disclosures (only count disclosures 
with issued disclosure numbers) were made? (BRAC Criteria I) 
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CSF 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Disclosures 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Awarded Patent Titles (List) ---- 
1,3,4-Oxadiazoles Containing The Pentafluorothio 
(Sf5) Group 

2-Azido-2,2-Difluoroethanol 

2-Polynitroalky-5-Perfluoroalkyl- 1,3,4-Oxadiazole 
S 

5,7-Dinitro-5,7-Diaza- 1,3-Dioxabicyclo(3 :3 :0)0ct 
an-2-One 

Alternate Methods of Preparation of e and y 
Polyrnorphs of Hexanitroisowurzitane 

Binders For Melt Castable Plastic Bonded 
Explosives 

Booster Explosive Rings 

Complexation Of Cyclodextrin Nitrate With 
Nitrate Ester Plasticizers 

Concentration Of Isotopic Hydrogen By 
Temperature Gradient Effect In.. . . 
Detonation Through Solid-state Explosive Fiber 
Bundle 

Dynamic Compaction Processing System 

Energetic Melt Cast Explosives 

Energetic Polymer 

Flexible Sheet Explosive - 



FOR OFFICIAL USE ONLY 

PAGE 225 
3 1 March 1994 

FOR OFFICIAL USE ONLY 

.. 
High Density Energetic Materials 

High Energy Plastic Bonded Explosives 

High Melting Aromatic Nitrate Esters 

High-Melting Amino Aromatic Nitrate Esters 

Improved Ammonium Dinitrirnide (ADN) 
Synthesis 

Improved Ammonium Dintramide Synthesis 
(Confidential) 

Improved Process for N-Chloromethyl Nitramines 

Improved Process for Synthesis of 
1,7-Dihydroxy-2,4,6-trinitr13-2,4,6-triazaheptane 
(3ND) 

Material And Method For Fast Generation Of 
Hydrogen Gas And Steam 

Modified Channel Effect For Solid Explosive 
Detonation Waves 

N,N'-Bis(4,4,4-Trinitrobutyry1)Hydrazine 

Nitration Of Cyclodextrin 

N-(2-Hydroxyethyl 
Nitrate)-2,4,6-Trinitrobenzaxnide 

Pentafluorosulfanylnitramide Salts (U) 

Poly (fluoroalkoxyphosphazene - Cycloaliphatic 
Nitrarnine Based Molding Powders 

Process For Preparing Ammonium Dinitramide 

Process For Producing Hydroxy Terminated 
Nitrarnines 

Process For Producing N-Ck~loromethyl 
Nitrarnines 

A 

.. 
Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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- 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

r 
Spiro(N,N' -Dinitroethylenediamino)Cyclotriphosp 
hazenes 

2-Polynitroalky-5-Perfluor~alkyl- 1,3,4-Oxadiazole 
S 

An Improved Synthesis of Cyanogen from 
Glyoxime 

Bis(2-Fluoro-2,2-Dinitroethyl)Carbonate, 
Pentafluorosulfanylirnine 

Bis(2-Nitro-2-Azapropy1)Ether 

Bonding Agent of Composite 

Booster Explosive Rings 

Complexation of Cyclodextrin Nitrate with 
Nitrate Ester Plasticizers 

Densifying & Stablizing Ingredient 

Electrical Firing Circuit 

Embedded Can Booster 

Energetic Binders For Plastic-Bonded Explosives 

Energetic Plasticizer & Improved Gas Producing 
Charges 

Flexible Sheet Explosive 

Hazardous Material Removal Using Strippable 
Coatings 

High Density Energetic Materials 

High Melting Aromatic Nitrate Esters 

High-Melting Amino Aromatic Nitrate Esters 

Improved Procedure For Chemical Compounds - 
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NOTE: The BRAC 93 transfer of the Explosives Research and Underwater Warheads 
finctionsJi.om the Dahlgren Division Detachment White Oak to IHDIV was implemented 
on 4/3/94 to consolidate fill spectrum life cycle management at IHDIV. 270 civilians 
were added to our roles. The table above includes patent disclosures and patent awards 
fiom these personnel. This information may appear in the Dahlgren Division, NSWC 
input for this datacall, but is included here to more accurately describe the current 
capabilities of IHDIV: 

w 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Bombs 

Total 
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Isotactic Poly(Glycidy1 Nitrate) and Synthesis 
thereof 

Material And Method For Fast Generation Of 
Hydrogen Gas And Steam 

Melt Cast Thermoplastic Elastomeric Plastic 
Bonded Explosive 

Method Of Preparation Bis(Dinitropropy1) 
FormaVDinitrobutyl . . . . . 
Method of Producing Triarninoguanidine Nitrate 

N,N'-Bis(4,4,4-Trinitrobutyry1)Hydrazine 

N-(2-Hydroxyethyl 
Nitrate)-2,4,6-Trinitrobenzarnide 

Process for Producing Improved Poly(Glycidy1 
Nitrate) 

Process For Producing N-Chloromethyl 
Nitramines 

Shaped Charge with Explosively Driven Liquid 
Follow Through 

Warhead Casing 

33 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

29 
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3.2.4.2 How many papers were published in peer reviewed journals? (BRAC Criteria I) 

1. "Nitro- and Fluoropolyformals, I1 Novel Polyformals from a.w-Fluoro-and Nitrodiols," 
H. Adolph, L. Nock, J. Goldwasser, and R. Farncomb, Journal of Polymer Science, Vol. 
29, 719-727, 1991. 

CSF 

Bombs 

Total 

2. "Defect Density Measurements in Shocked Single Crystal Ammonium Perchlorate by 
X-Ray Photoelectron Spectroscopy," B. C. Beard, H. W. Sandusky, B. C. Glancy, and W. 
L. Elban, Journal of Materials Research 7, 3266 (1992). 

3. "Quantitative Correlation of XPS Linewidth with Dislocation Density in Shock Loaded 
Ammonium Perchlorate," B. C. Beard, H. W. Sandusky, B. C. Glancy, and W. L. Elban, 
Surface and Interface Analysis 20, 140 (1993). 

Number 
Published 

16 

16 

4. "Polynitroalkyl Derivatives of SF,N=CCl,, Nitrations of SF, Imines," M. E. Sitzrnann 
and R. D. Gilardi, J. Fluorine Chem. 63, 203 (1993). 

Paper Titles 
(List) 

See list below 

5. "Polynitroaliphatic Explosives Containing the Pentafluorosulfanyl (SF5) Group: The 
Selection and Study of a Model Compound.", M. E. Sitzrnann, W. H. Gilligan, D. L. 
Ornellas, and J. S. Thrasher, Energetic Mat., 8&, 352 (1990). 

6. "N-Pentafluorosulfanyl-N-Nitro Carbamates", M. E. SitPnann, J.FLuorine Chem., 
52(2), 195 (1991). 

7. "The Isolation of a Bi(2,4,6,8-tetraazabicyclo[3.3.0]octane) from the Reaction of 
Flyoxal with Benzylamine," M. Chaykovsky, W. M. Koppes, T. P. Russell, R. Gilardi, C. 
George, and J. L. Flippen-Anderson, J. Ora. Chem., 1992, 57, 4295-4297 
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8. "Structure-Reactivity Aspects of Nitroalkyl Acetate Hydroysis," D. E. Gallis, B. J. 
Acken, J. A. Warchaw, A. L. Richardson, DeL R. Crist, D. Cichra, I. Org. Chem., 55, 
1990. 

9. "Nitro- and Fluoropolyformal. 111. copolyformals from Mixtures of Fluoro- and Nitro 
a.w.-diols." L. A. Nock, J. M. Goldwasser, and H. G. Adolph, Journal of Polymer 
Science, Vol. 29, 1 133- 1 149, 1991. 

10. "Polynitroaliphatic Explosives Containing the Pentafluorosulfanyl (SF 5) Group: The 
Selection and Study of a Model Compound," M. E. Sitzmann, W. H. Gilligan, D. L. 
Ornellas and J. S. Thrasher, J. Energetic Mat., 8 (4), 352, 1990. 

11. "Improved Synthesis of 2,2,2-Trinitroethyl Ethers," M. E. Sitzmann and H. G. 
Adolph, Svnth. Comm., 20 (2 I), 3303, 1990. 

12. "N-Pentafluorosulfanyl-N-Nitro Carbamates," M. E. Sitpnann, LFluorine Chem., 52 
(2), 195, 1991. 

13. "Synthesis and Stability of 2,4,6-Trinitrobenzylamine," M. E. Sitimam and H. G. 
Adolph, Heteroatom Chem., 4 (I), 5 1, 1993. 

14. "Polynitroalkyl Derivatives of SFSN=CC12: Nitrations of SF5 Imines," M. E. 
Sitzmann and R. D. Gilardi, J. Fluorine Chem., 63, 203, 1993. 

15. "Concurrent Engineering: The Cost Effective Solution for the Development and 
Support of Military System and Equipment," K. Grote, Journal of American Societv of 
Naval Engineers (ASNE), July 1993. 

16. "Nitro- and Fluoropolyformals, I1 Novel Polyformals from a.w-Fluoro-and 
Nitrodiols," H. Adolph, L. Nock, J. Goldwasser, and R. Farncomb, Journal of Polymer 
Science, Vol. 29, 719-727, 1991. 

NOTE: The BRAC 93 transfer of the Explosives Research and Underwater Warheads 
finctions from the Dahlgren Division Detachment White Oak to IHDIV was implemented 
on 4/3/94 to consolidate fill spectrum life cycle management at IHDIr/: 270 civilians 
were added to our roles. The list of papers above includes 20 papers published by these 
personnel in peer reviewed journals. This information will appear in the Dahlgren 
Division, NSWC input for this datacall, but is included here to more accurately describe 
the current capabilities of IHDIV. 
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3.3 Workload 

BOMBS CSF 

3.3.1 FY93 Workload 

3.3.1.1 Work Year and Lifecycle: Identify the number of actual workyears executed for 
each applicable CSF in FY93 for each of the following: government civilian; military; 
on-site FFRDCs; and on-site SETAs. (BRAC Criteria I) 

NOTE: 

I f  I f  

Science & 
Technology 
Engineering 
Development 

In-Sewice 
Engineering 

+ 

1. IHDIV's FY 93 Energetics S& T, Engineering Development, and In-Sewice Engineering 
work at the component and sub-component level extends beyond the scope of CSF 
deBnitions, The following (direct) Eneraetics workyears are NOT included in any of the 
CSF tables: 11 S&T, 53 Engineering Development, and 424 In-Service Engineering. 

2. The BRAC 93 transfer of the Explosives Research and Underwater Warheat& jirnctions 
@om the Dahlgren Division Detachment White Oak to IHDIV was implemented on 4/3/94 
to consolidate h l l  spectrum life cycle management at IHDIV: 270 civilians were added to 
our roles. In FY95 these mrsonnel will perform another 21 1 direct workvears in 
Energetics that are not included above. 

F~scal Year 1993 Actual 
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Civilian 
0 

1.4 

18.1 

Military 
0 

0 

0 

FFRDC 
0 

0 

0 

SETA 
0 

0 

0 - 
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3.3.1.2 E n g i n e e ~ g  Development By ACAT: For each Common Support Function (e.g. 
airborne C4I) at each activity engaged in engineering development, provide: 
- For each ACAT IC, ID, and 11 program (as defined in DODI 5000.2): 

- The name of the program 
- A brief program description 

- For each ACAT I11 and IV programs: 
- The number of such programs 
- A list of program names 

- For each program not an ACAT I, 11, 111, IV: 
- The number of such programs 
- A list of program names 

- For the purpose of this question, any program between Milestone I and IV and 
containing demonstration and validation (DemNal 6.4)Engineering and Manufacturing 
Development (EMD 6.5) funds in the FY95 PBS is considered to be engaged in 
engineering development (BRAC Criteria I). 
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Engineering 
Development 

ACAT IC 

ACAT ID 

ACAT I1 

ACAT III/IV 

Other 

Name or 
Number 

NONE 

NONE 

0 

1 

Work- 
years 
(FY93 

Actual) 
0 

0 

0 

0 

1.4 

FY93 Funds 
Received 
(Oblig. 

Author.) 
0 

0 

0 

0 

$164K 

Narrative 

JSOW ILS Support 
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3.3.1.3 In-Service Engineering: For each Common Support Function at each activity 
engaged in in-service engineering, list the in-service engineering efforts, the FY93 funds 
(from all sources) obligated for these efforts, the FY93 workyears for these efforts, and 
the weapon system(s) supported by these efforts. In-service engineering consists of all 
engineering support of fielded andlor out of production systems and includes efforts to 
improve cost, throughput, and schedule to support customer requirements as well as mods 
and upgrades for reliability, maintainability, and performance enhancements. (BRAC 
Criteria I) 

Common 
Support 

Functions 

Bombs 

Bombs 

In-Service 
Engineering Efforts 

(List) 

ExplosiveIWarhead 
Process Development, 

Fleet Support, and 
Technical Support for 

Production 
Engineering, Design, 

Configuration 
Management, 

Technical 
Documentation, 

Engineering 
Investigations, and 

Testing 
Tactical Nuclear 
Weapons Support 

I 
Funds I Work I 

FY93 Actual Weapon System(s) 
Supported 

Received 
(Obligation 
Authority) 

612K 

I I I 

TOTAL I 1 1 lgml 1 

646K 

NOTE: ZHDW has 424 workyears of Energetics In-Service Engineering Work oukride 
the scope of CSF definitions. 

years 

6 
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80 Series 
Bombs 

12.1 

BLU-110, 111 

Navy Tactical 
Nuclear 

Bombs/Bomb 
Dummy Units 
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3.3.2 Projected Funding 

3.3.2.1 Direct Funding: For each applicable CSF, identify direct mission funding by 
appropriation from FY94 to FY97. Use FY95 PBS for FY95-FY97. (BRAC Criteria I) 

FUNDING ($K) 

11 RDT I 27 1 45 1 0 1 0 11 

. , - 
CSF 

Bombs 

I/ DBOF 
I I I I 

I 135 I 135 I 135 I 135 il 

WPN 45 0 0 0 
O&MN 602 

OPN 23 5 130 130 114 

3.3.2.2 Other Obligation Authority: For each applicable CSF, identify reimbursable 
and direct-cite funding (other obligation authority expected) from FY94 to FY97. Funding 
allocation must be traceable to FY95 PBS. (BRAC Criteria I) 

FY94 

( 
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FY95 

FUNDING ($K) 
CSF F FY96 FY97 

Bombs 0 0 0 0 

FY96 

- 

FY97 
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3.4 Facilities and Equipment 

3.4.1 Major Equipment and Facilities: Describe major facilities and equipment 
necessary to support each Common Support Function (include SCIFs). If the facilities and 
equipment are shared with other hct ions ,  identify those functions and the percentage of 
total time used by each of the functions. Provide labeled photographs that picture the 
breadth and scope of the equipment and facilities described. If it is unique to DOD, to the 
Federal Government, or to the US, describe why it is unique. Insert the replacement cost. 
For this exercise, Replacement cost = (Initial cost + capital investment) multiplied by the 
inflation factor for the original year of construction. (BRAC Criteria 11) 

Un~que To 

Common 
Support 
Function 

Bombs 

* Replacement cost has been computed to be consistent with the BRAC 95 Military Value 
Data Call # 5 .  

Weapons Product 
Development 
Composite 
Propellant/PBX 
Processing 
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Major Facility or 
Equipment 
Description 

Energetics Material 
Research Laboratory 

X 148,000 

130,000 

Replacement 
Cost* ($K) 

24,000 
DOD 

Federal 
Gov't U. S. 

X 



FACILITIES UTILIZATION (%) BY CSF 

Examples of non-CSF S&T, Engineering Development, In-Service Engineering work: Work associated with torpedo warheads, torpedo fuels, 
explosives research, undersea mine neutralization devices, insensitive munitions advanced development, ordnance environmental research, 
explosives safety, energetics manufacturing technology. 

Examples of items manufactured: Missile warheads, rocket motors (2.75", 5", Mk 22 for MICLIC, ASROC), propulsion systems for targets and 
test sleds, rocket catapults, igniters for rockets/missiles, arming and firing devices, torpedo warheads, mine clearance system components, 
explosive shock test charges, M43 and XM39 nitramine gun propellant, torpedo fuel (Otto Fuel), Nitroglycerine (NG) Casting Solvents, NG 
Lacquer, Nitranol, various nitrate esters, pelletized nitrocellulose, High Bulk Nitroguanidine, and High Energy Casting Powder. 
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3.4 Facilit s and Equipment \ 
3.4.1 Major and Facilities: Describe major facilities and equipment 

Common Support Function (include SCIFs). If the facilities and 
other functions, identify those functions and the percentage of 
the functions. Provide labeled photographs that picture the 

and facilities described. If it is unique to DOD, to the 
Federal Government, or S, describe why it is unique. Insert the-replacement cost. 
For this exercise, Replac st = (Initial cost + capital investment) multiplied by the 
inflation factor for the o ar of construction. (BRAC Criteria 11) 

Un~que To T 
Common Major Facility o 
Support Equipment Federal Replacement 

, Function Description Gov' t U. S. Cost* ($K) 
Bombs Energetics Material X 24,000 

Research Laboratory 

Weapons Product \ X 148,000 
Development 
Ordnance Test and 45,000 
Evaluation Facility 
ChemrcaVPhysical 28,000 
Characterization 

* Replacement cost has been computed to be consistent 
Data Call #5. 
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MAJOR FACILITY DESCRIPTIONS: 

Technical Center Site Indian Head Division, 
NSWC 

FacilitytEquipment Energetic Materials 
Nomenclature or Title Research Laboratory 

The energetic material research laboratory consists of the following facilities: 

Energetic materials formulation and characterization laboratories 
Energetic chemicals synthesis laboratory 
Energetic chemicals pilot plant 
Explosive/propellant aging facilities 
Explosive storage magazines 

The Energetic Materials Research Laboratory at Indian Head is unique within DOD 
because of the breadth of capability which it provides. This one facility supports not only 
laboratory scale functions (synthesis of new materials, formulation of new explosives or 
propellants, and characterization of these materials) but also provides the ability to develop 
the scale up these new materials so that they can be evaluated for weapon system 
application. 

The Indian Head Division provides for the Navy (and DOD) the only capability, at one 
location, to synthesize, formulate, and scale up for development any type of chemical, 
propellant, explosive, or pyrotechnic which may be required for weapons 
applications. The complex of facilities and equipment provided by the Energetic 
Materials Research Laboratory is utilized today for R&D projects for new chemicals and 
formulations, environmental processes, and characterization studies. 

Development of new formulations, improvements in the synthesis techniques for new 
chemical ingredients, and the characterization of the products are conducted in the 
laboratory facilities at the milligram to the gram scale using state-of-the-art 
instrumentation. Several laboratory buildings are used for this purpose, with each building 
being further divided into numerous individual laboratories. These facilities are also 
heavily used for programs to determine the aging characteristics of propellants and 
explosives in order to predict the safe life of units loaded with the materials and any 
changes in performance as a function of age. Typical programs which are supported here 
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include formulation of new insensitive, minimum smoke propellants for missile application 
(Navy 6.2), the Navy's Insensitive Munitions Advanced Development program, and 
characterization studies for weapon systems such as Trident, Harpoon, Standard Missile, 
Penguin, and a variety of aircrew escape propulsion units. A new effort now beginning is 
to develop a replacement propellant for torpedo application which will be cleaner burning. 
The characterization capability provided by this facility is also extensively used to resolve 
problems which arise during the production of propellants and explosives, both at Indian 
Head and at other facilities. Modem composite propellants and explosives are very 
sensitive to minor changes in the properties of the raw materials, and a sophisticated 
capability to evaluate the chemical and physical properties of the raw materials as well as 
their interaction in the final product is essential to maintaining a quality product. 

The chemicals pilot plant facility is used to provide increased quantities of new energetic 
chemicals and to prove out the synthesis methods developed in the laboratory. This work 
may begin with the synthesis of a few grams using glassware and can be scaled up 
through a variety of equipment as large as 1000 gallon glass lined reactors. Programs 
supported by this capability include the Navy's 6.1 materials and 6.2 explosive and 
propulsion efforts as well as sponsors in the other services. Materials such as ADN, CDN, 
and TNAZ are being synthesized here. 

The combined cost to replace the facilities and equipment is $24M:. 

Some portions of the energetic materials research capability provided by the facility and 
people at Indian Head are available from other DOD or private sector sources. Facilities 
such as the U. S. Army Armaments Research Development and Engineering Center at 
Picatinny Arsenal, NJ, the NAWC Weapons Division, China Lake, CA, and two of the 
DOE facilities have laboratory capabilities for the synthesis of new materials, formulation 
of propellants and explosives, and characterization of these materials. However, we 
believe only IHDIV has the capability to continue the synthesis beyond the laboratory 
scale. Several private sector f m s  also have laboratory capabilities similar to the 
government laboratories discussed above. As with the government labs, the capability for 
scaling up the new materials is very limited. Only Indian Head, by providing the ability 
to begin with the synthesis and characterization of a new energetic molecule and continue 
its development through pilot scale manufacture, ensures that the Navy and DOD will 
have the capability to provide itself with any needed energetic material in the future. 

Separation of the energetic materials R&D capability from an active production facility 
and from the design agentlin-service engineering functions for these materials would result 
in a loss for all three functions. The R&D group would lose the experience gained from 

PAGE 236 
3 1 March 1994 

FOR OFFICIAL USE omy 



FOR OFFICIAL USE ONLY 

being involved in the transition of new materials developed in the laboratory as they are 
scaled up for processing in a production type facility. This interaction helps to ensure a 
smoother transition. The scale up of materials developed in an isolated laboratory 
environment frequently suffers because techniques which are feasible on a small scale can 
have serious problems on a larger scale. The production and engineering fhctions would 
suffer because the basic knowledge of the R&D group would not be ;available to help 
solve problems which occur in the production of the very complex propellants and 
explosives now required for modem weapon systems or in determining the causes of 
failures which may occur during fleet use. The impact of this loss would be felt in 
virtually all weapon systems in use by the fleet, including surface and air launched 
missiles (both warheads and propulsion), gun ammunition (projectiles and propelling 
charges), bombs, torpedos (warheads and propulsion), mines, mine countermeasures 
(deployment systems and explosive charges), aircrew escape systems, stores separation 
charges, and transfer systems. 

One of the BRAC 93 decisions was to transfer the Navy's principal RDT&E capability for 
explosives, explosive components, and warheads technology from the White Oak site of 
the Dahlgen Division of NSWC to the Indian Head Division. Effective 3 April 1994, this 
transfer was completed organizationally, and over the next 2-3 years the physical move 
will be completed; the initial movement of people is in fact beginning; this year. In order 
to make maximum use of existing facilities, minimize the costs of the move, and to 
achieve maximum benefit from the merger of the two groups, Indian Head's existing R&D 
facilities and people discussed in this section have been organizationally combined with 
the energetics group transferred from White Oak. These same Indian Head facilities will 
form the base for all of the RDT&E work to be done by the combined group. As the 
people, with their equipment move from White Oak to Indian Head, the types of work 
supported by this facility will expand considerably. The effort on synthesis of new 
energetic materials and the formulation and testing of new explosive formulations will be 
considerably larger than today. Work which will represent an expansion of capability will 
include concept and proof-of-principle studies of new warhead designs, development of 
detonators and initiation trains, and the modeling and simulation of explosives and 
warheads using advanced mathematical techniques. The detonation physics studies will 
require the construction of an experimental facility with a series of bombproof chambers 
for the conduct of highly instrumented, controlled detonation experiments on new 
explosives and warhead concepts. The work done by this group is primarily for Navy 
R&D programs, such as the 6.2 Explosives and Underwater Warheads, 6.2 Mine 
Countermeasures, and 6.3B Insensitive Munitions Advanced Development projects. 
Considerable work is also done for other Navy development programs and for the other 
services. 
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Major Equipment over $500K: 

2-Stage Gas Gun: This gun assembly is used to determine the susceptibility of ordnance 
items to fragment imoact. Replacement cost for this equipment is $750K. This 
equipment is currently located at the Indian Head Division On-Site Office White Oak, 
MD. 

2.3 MeV X-Ray System: This portable system is used for Flash Radiography of objects 
through thin metal and water. Replacement cost is $500K. This equipment is currently 
located at the Indian Head Division On-Site Office White Oak, MD. 
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the evaluation and coordination of environmental technology proposals, 
determination of critical technology, maintenance of ordnance 

environmental database, and recommendations for Navy policies and 
procedures for environmental compliance. 



















Accelerating Rate Calorimeter - 
measures thermal characterization 
of explosives (e.g) maximum 
adiabatic heating rate, reaction 
kinetics and rates, thermal stability, 
and material compatability 
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The weapons product development capability at Indian Head is devoted to the 
development of energetic materials (propellants, explosives, and pyrotechnics) and the 
units into which they are loaded (rocket motors, JATOS, gun propelling charges, igniters, 
and warheads). The functions performed in these areas include development, design 
engineering, modeling and analysis, fleet support engineering, and production support. 
The facilities which support this capability consist of the following major areas: 

Technical Center Site 

FacilityIEquipment 
Nomenclature or Title 

Composite propellant and explosives facility 
Gunlsolvent propellant facility 
Solventless double base facility 
Melt Cast Explosive MixingICasting Facility 
Explosives Press Loading Facility 
Pyrotechnic materials facility 
Continuous processing facility 
Rocket motor case braiding facility 
Rocket motorlwarhead process development facility 
Explosivelpropellant curing facilities 
Explosive storage magazines 
Engineering analysis and design facility 

Indian Head Division, 
NSWC 

Weapons Product 
Development 

The facilities include substantial office space to house the engineers and technicians 
involved in the design and engineering work on the weapons products themselves. 

This complex of facilities and equipment provides the Navy's (and DOD's) only 
capability, at one location, for: 

* the development and scale-up of any type of propellant, explosive, or pyrotechnic 
which may be required for weapons applications; 

* the development of new processes and techniques for the manufacture of any type 
of propellants, explosives, and pyrotechnics; 
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* the development of processes for the loading of new rocket motors, warheads, and 
igniters. 

Composite Propellant and Explosives Facility 

Development of new composite explosives and propellants is conductt:d using a series of 
vertical mixers which range in size from one pint to 150 gallons. Once the basic 
sensitivity and stability characteristics of new formulations have been established in the 
laboratory, they are transitioned into this series of mixers for scale up and process 
development. It is here that the formulation is optimized, the process is modified as 
necessary to achieve desired properties, and the samples prepared for performance and 
survivability testing. A variety of support equipment necessary to provide any required 
particle size of oxidizer or fuel, to cast samples, and to prepare them for test are also 
available. Several multi-purpose, multi-cell buildings are necessary to support all these 
functions. This facility is used in the development of propellants and explosives for use in 
aircrew escape propulsion (AEPS) units, Jet Assisted Takeoff (JATO) propulsion units 
(MK 128), unguided rockets (2.75"), torpedo warheads (MK 122), missile warheads (MK 
125), mine counter-measure explosive devices and propulsion units (DEMNS). 

The facility also includes a PBX continuous mixer and PBX injection Loader developed 
under the IMAD program. The former uses a Programmable Logic Controlled (PLC) twin 
screw extruder and loss-in-weight feeders to mix and load the PBX. This process yields 
less waste than does conventional batch mixing, and is inherently safer because less 
material is processed at any one time. It can also achieve much higher production rates at 
a lower capital investment than with batch processing. The injection loader is used to 
load highly viscous PBX explosives into submunitions such as JSOW and Tomahawk, and 
detonation cords for Surf Zone. Currently submunitions are primarily loaded with melt 
cast explosives which do not meet vulnerability requirements. The injection loading 
process allows us to load the less vulnerable PBX explosives into these submunitions. In 
addition to these safety improvements, it can greatly improve the explosive load quality 
and production rate versus conventional casting methods. 

The larger mixers are primarily used to develop explosive loading processes for new 
munitions loaded with PBX explosives. A list of munitions recently, currently, or soon to 
be developed or improved by the Yorktown Detachment are: Standard Missile, Penguin, 
Surf Zone, Tomahawk, SLAM, 5"/54 gun ammunition, 76 rnm gun ammunition, 
Penetrator Bomb, HARM, Deformable Warhead, ESSM and JSOW. We use data 
collected from these explosive loadings to prepare the Navy Munitions Data (NMD) 
specification that provides the requirements for production explosive loading of ordnance. 
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The NMD governs in-house and contractor production. During production, this facility is 
used to conduct studies to help resolve production problems for munitions such as 
AMRAAM, HARM, Tomahawk, G.P. Bombs, Penetrator Bomb, Standard Missile, 
Penguin, gun ammunition, MK 50 Torpedo, and other programs. 

Mixer, 150 Gallon APV Advanced Vertical plan eta^ (AVM): This mixer is now being 
installed in Bldg 1122 to replace the 150 Gallon Baker Perkins Planetary Mixer located at 
Building 854 which is nearing the end of its useful service life. This mixer, the only one 
of its kind in the country, has a great range of operating parameters available to the 
operators and engineers. The mixing time will be one-quarter of the present time in 
current vertical mixers, and the products made will be the most accurately formulated 
in the ordnance industry. It will be used to mix plastic bonded explosives and 
composite propellants for programs such as the aircrew escape propulsion units, the Navy 
Insensitive Munitions Advanced Development Program, and other developmental 
programs. The explosives and propellants can only be made in this type of equipment due 
to the high viscosity of the materials being mixed. The mixer cost $1,100,000. 

The facility also contains a high pressure water washout system that is operated from two 
remote control sites, one (building 459) close by for smaller items andl another (building 
1782) for larger items. The washout system uses pressurized water and specially designed 
nozzles to cut the explosive from the munition. The facility is used to develop explosive 
downloading procedures for new munitions, particularly those loaded with PBX 
explosives. Downloading procedures are required for all new munitiolis for life cycle 
management. These procedures are documented in the Navy Muniti0n.s Data 
specifications as an appendix. This facility is also used for downloading rejected 
explosive loaded production hardware so that the hardware may be reused. The facility is 
essential for life cycle management of new munitions and has been used to develop demil 
procedures for AMRAAM, Maverick, Bombs, Tomahawk, gun ammunition, HARM, 
Standard Missile, MK 50 Torpedo, Penguin, and other programs. 

Process development and scale up of most of the explosive formulations developed in the 
Navy's 6.2 Explosives and Underwater Warheads , and Insensitive Munitions Advanced 
Development (IMAD) programs are conducted in this facility. It is also used to resolve 
processing problems which occur both at Indian Head and at private colntractors in the 
production of warheads and rocket motors. With the variety of equipment available and 
the technical expertise in the properties of composite propellants and explosives, quick 
process variables studies are completed to provide solutions to processing or materials 
variables related problems. 
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Melt Cast Explosive MixingCasting Facility 

The main purposes of this facility are to develop mixing and loading processes for new 
melt cast explosives and to explosive load special test charges with melt cast explosives. 
It houses several melt kettles from lab size to a 3,000 lb. kettle which are used to scale-up 
new explosive formulations to ensure that they can be produced safely and efficiently. 
For example, this facility will be used to scale-up a new melt cast thermoplastic explosive 
(TPX) for the IMAD program that is a candidate explosive for the Joint Direct Attack 
Munition (JDAM) program. The larger mixers are used to develop explosive loading 
processes for new munitions loaded with melt cast explosives. Two of these mixers are 
connected to vacuum chambers required for high quality loading munitions such as 
penetrating warheads. We use data collected from such explosive loadings to prepare the 
Navy Munitions Data (NMD) specification that provides the requirements for production 
explosive loading of ordnance. The NMD governs in-house and contractor production. 
During production, this facility is used to conduct studies to help resolve production 
problems for munitions such as Harpoon, SUS and G. P. Bombs. 

The facility is also used to produce special test charges such as special Shock Test 
Charges and fragmentation block charges. The former are used for testing ship hull 
designs and the latter for evaluating and qualifying new munitions. These are special 
charges required in such limited quantities that private industry has not been interested in 
producing them. Our facility provides the Navy a source for such items where 
responsiveness, quantity or uniqueness make industry production impractical. Finally, this 
facility is used to dry coated explosive materials used to make PBX explosives. 

The current replacement cost of the facility is approximately $5,035K. This is the 
replacement cost of the building and ancillary equipment only and does not include the 
cost of procurement and installation of the processing equipment. 

Explosives Press Loading Facility 

The primary purpose of this facility is to develop explosive pressing processes for new 
booster and main charge explosives and munitions. The facility was specifically designed 
for this purpose. The main facility contains a specially designed blast wall so that 
personnel are protected without having to retreat to a remote site. This makes our 
pressing operations very efficient. Many presses are contained in this facility including 
hand presses, 10 ton to 2000 ton presses, an extrusion press, and automated presses. The 
facility also houses preheat ovens and blenders. The 2000 ton press, one of the largest in 
the country, is operated remotely from building 539. 
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This facility is essential to ensuring that explosive processes involving pressed explosives 
are safe and effective prior to transitioning to production. The presses are used to 
evaluate the pressing properties of new pressed explosives and to evaluate proposed 
composition changes to existing explosive formulations for the IMAD program. The 
presses are also used to develop explosive loading processes for new munitions loaded 
with pressed explosives. A list of munitions recently, currently, or soon to be developed 
or improved by the Yorktown Detachment are: 5"/54 gun ammunition, 76 rnm gun 
ammunition, SABRE boosters, MK 23/24 Cutter, Predator and LAW. We use data 
collected from these explosive loadings to prepare the Navy Munitions Data (NMD) 
specification that provides the requirements for production explosive loading of ordnance. 
The NMD governs in-house and contractor production. Also, this facility is used to 
conduct loading studies aimed at resolving production problems. Sonie of the equipment 
is typical of production equipment and well suited for this purpose. 

Gun/Solvent Propellant Facility 

This facility for the development of gun and other solvent processed propellants represents 
the only capability in the country to scale up from the laboratory to near production scale 
those highly viscous propellants which must be processed in a horizontal mixer using 
solvents, extruded into the desired shape, and then granulated. At the present time, such 
propellants are typically used for gun system applications. This facilily has been used for 
the development of all of the highly loaded nitrarnine gun propellants (LOVA) since the 
mid-1970's by both the Navy and Army. One of these propellants, M43, is in production 
for the Army's M900 tank round. Variants of this propellant are now being developed 
and scaled up in this facility for use in the Navy's Advanced Gun Weapon System and 
Electrothermal chemical (ETC) gun programs as well as the Army's fiiture 120 MM tank 
gun ammunition. 

Solventless Double Base Facility 

Solventless processed double base propellants are still widely used in rnany rocket, JATO, 
aircrew escape, and mine countermeasure units. Except for the production capability at 
Radford Army Ammunition Plant, this facility represents the only active capability to 
process solventless double base propellants remaining in the country; it is the only 
developmental capability remaining. Included in this capability are the rolling mills for 
the processing of the propellant and pilot scale extrusion presses for forming it into the 
required shapes. Recent successes here include the development of formulations for the 
2.75" rocket which do not use lead compounds to control the propellant burning rate. 
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Higher performance propellants for application to underseat rocket motors (pilot ejection) 
which also do not depend on lead ballistic modifiers are now being developed. 

Pyrotechnic Materials Facility 

The processing of pyrotechnic materials to support development programs for new CAD 
items is also supported by a variety of mixing, blending, and pressing equipment. Such 
materials are more sensitive to accidental initiation than most propellants and explosives, 
and they must be handled in very small quantities and with great care. As a part of this 
overall capability, an entirely new process for the process of the pyrotechnic materials 
used in most flares and igniters (MTH and MTV) is being developed which will be much 
safer and environmentally cleaner. Instead of using large quantities of volatile organic 
solvents to mix these materials, a new cryogenic process using liquid nitrogen as the 
process solvent is being developed. This process will also find app1ic:ation for other 
pyrotechnic type materials once developed. 

Continuous Processing Facilities 

Continuous processing of energetic materials has been studied for many years. Until 
recently, however, the process control and analytical techniques were not available to 
make it feasible to produce a composite propellant or explosive with acceptable quality. 
With the recent advances in both areas, it is now possible that continuous processing can 
be successful. Continuous processing offers a safer and more economical method for 
making both propellants and explosives. In addition, future, very high energy 
formulations, with very high solids loading densities, will only be processable with 
continuous processing. A very versatile continuous processing facility has been 
established, which is capable of processing materials which require mixing or mixing and 
extrusion. This facility has just been upgraded with advanced feed systems for solid 
oxidizers and a computerized control system. 

Continuous Mixer/Extruder: Used for the continuous processing of energetic materials. 
This process offers a higher degree of safety as fewer chemicals are in the system at any 
given time, it is more efficient, and produces a more uniform final product. This is a 
fixed asset with a replacement cost of $1,000,000. It weighs 10,000 lbs. 

Rocket Motor Case Braiding Facility 

Effort has been ongoing for several years to develop the technology of braiding composite 
cases (or inhibitors) onto live rocket motor grains. A complete R&D facility has been 
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established which can be used to overbraid a live rocket motor grain; it also has the 
capability to do this continuously. Extruded composite propellant rocket motor grains for 
the 2.75" rocket have been overbraided already. Further efforts to irhibit such grains, for 
application to the Navy's Advanced Rocket System program are underway. The same 
technology is also being applied to the braiding of detonating cord for use in mine 
countermeasure programs, where stronger cords are needed to withstand the forces exerted 
during rocket deployment. 

Over Braidinn Machine: State-of-the art equipment used for overbraiding energetic 
materials with composite fibers and resin as a manufacturing process for tactical rocket 
motors. This process offers benefits of a greater structural integrity conformity and cost 
effectiveness. This is a fixed asset with a replacement cost of $750,000. It weighs 20,000 
lbs. 

Rocket MotorIWarhead Process Development Facility 

Various facilities and equipment are also available for the casting, assembly, and 
disassembly of rocket motors, warheads, and test devices. Such capability is essential if 
the new propellants and explosives are to be tested for performance and to support 
development programs for new units. These facilities are designed to be very versatile, so 
that any type of unit can be loaded without requiring fabrication of new tooling. A 
variety of warhead, JATO, aircrew escape, and mine countermeasure programs are 
supported with these facilities. 

Engineering Analysis and Design Facility 

The analysis and design facility provides the computational equipment and staff to support 
the various weapons product development programs which are conducted. The facility is 
equipped with a computer workstation system which is the equivalent of a supercomputer. 
The analytical functions which are performed include internal and external ballistics, 
thermal, structural, and thermodynamic modeling. This analytical capability is essential 
for the support of all development programs conducted at Indian Head (i.e., Advanced 
Rocket System, mine countermeasure deployment systems, aircrew escape propulsion unis, 
JATOs, ElectroThermal Gun) as well as the design agent and fleet support engineering 
roles (Tomahawk, Standard Missile, Harpoon, Sidewinder). As discussed previously, 
BRAC 93 combined all explosives research and underwater warhead technology within the 
Indian Head Division, and this transfer was organizationally completed on 3 April 1994. 
As discussed above in this section, Indian Head has been a strong supporter of the 
explosives and warheads development programs for many years, with the process 
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development and scale up functions being supported by Indian Head's pilot plant. This 
organizational combination will only serve to make this a more successful transfer from 
the laboratory to pilot plant and on to weapon system application. The transfer will also 
increase the development capability at Indian Head by the addition of the underwater 
warhead development group, which will form one part of the overall weapon product 
development capability. 

The combined replacement cost of IHDIV's Weapons Development facilities and 
equipment is about $148M. 

The total energetic materials R&D capability at Indian Head (laboratory and pilot plant) is 
unique among DOD and private industry in this country because it is basically all- 
encompassing. There are other DOD and private sector facilities which have pilot plant 
andlor production capability for propellants, explosives, or pyrotechnics. Some specific 
examples would include: 

- U. S. Army Armaments Research Development and Engineering, Center, Picatinny 
Arsenal, NJ: Laboratory and limited pilot scale capability for non-composite gun and 
rocket propellants; 

- NAWC Weapons Division, China Lake, CA: Laboratory and pilot plant for 
composite missile propellants and explosives; 

- U. S. Air Force Wright Laboratory, Eglin AFB, FL: Laboratory and pilot scale 
capability for explosives; 

- Los Alamos and Lawrence Livermore National Laboratories: Laboratory capability 
for explosives; 

- Hercules, Thiokol, ARC, Aerojet: Laboratory, pilot plant, and production capability 
for composite missile propellants. 

The Indian Head Division provides all of the above capabilities at one site as well as the 
ability to do R&D, low rate manufacture, and engineering support for d l  the other types 
of energetic materials not provided by these other facilities: nitramine based gun 
propellants, non-composite rocket propellants (both solvent and solventless processed), 
pyrotechnics, and energetic chemicals. Only Indian Head, by providing the total capability 
within one facility to support all aspects of all potentially required energetic materials, 
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ensures that the Navy and DOD will have available the capability to provide itself with 
any needed energetic material in the future. 

Separation of the energetic materials capability from an active production facility and from 
the development, design agent, and fleet support engineering functions for these materials 
would result in a loss for all three hctions.  The R&D group would lose the experience 
gained from being involved in the transition of new materials and their processes from the 
pilot plant to production. This involvement helps to ensure a smoother transition. The 
production function will lose because the knowledge of the R&D group will not be 
available to help in solving problems which occur during production. The mutual benefit 
from having a team approach to the development of weapons products loaded with 
propellants or explosives is obvious. The impact of this loss would be felt in virtually all 
weapon systems in use by the fleet, including surface and air launched missile (both 
warheads and propulsion), gun ammunition (projectiles and propelling charges), bombs, 
torpedos (warheads and propulsion), mines, mine countermeasures (deployment systems 
and explosive charges), aircrew escape systems, stores separation charges, and transfer 
systems. 

The best demonstration of the value of the synergistic combination of -R&D, production, 
and engineering functions is the number of in-service weapons systems which are 
supported during their production and fleet use life cycles. Indian Head engineers and 
scientists are regularly used to resolve production, hardware, and petiormance problems 
with virtually all of the propulsion systems used in the fleet: 

- Missiles: Tomahawk, Standard Missile, Harpoon, Penguin, Sidewinder, Sparrow; 

- Rockets: 2.75", 5" Zuni, Mine Clearing Line Charge (MCLIC) 

- Guns: 76 MM, 5"/54; 

- Aircrew Escape: All systems. 

Even though most of the missile propulsion systems were developed by a private 
contractor, it is still Indian Head which is called upon by the program manager to provide 
the technical expertise to resolve production or fleet use problems with the energetic 
materials portion of the weapon systems. Without the combined experience of the three 
functions at Indian Head, no one would be able to provide this support for the Navy. 
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The primary purpose of the composite propellant and plastic bonded explosive (PBX) 
ordnance materials manufacturing plant complex is to: 

Technical Center Site 

Facility~Equipment 
Nomenclature or Title 

h4ix and cast solid propellants and PBX explosi~~es. 
Assemble rocket motors, warheads, igniters and landhater mine countermeasure 
systems. 
Perform depot level maintenance, regrain, retrofit and rework on rocket motors and 
warheads. 

This facility provides the flexibility to accomplish workload ranging from: 

1 

Indian Head Division, 
hSWC 

Composite 
PropellantPBX 
Processing 

Process development 
Scale-up 
Technical Data Package Validation 
Low Rate Initial Production 
Full Production 

J 

Advanced processing equipment has the capability to produce all cast propellants and 
explosives currently used by the Department of Defense. Some of the products produced 
at this facility for use by the Navy, Army , Air Force and private industry include: 

Mk 107 Torpedo Warhead 
Mk 103 Torpedo Warhead 
Mk 122 Torpedo Warhead 
Mk 1 15 Standard Missile Warhead 
Mk 125 Standard Missile Warhead 
Sidewinder Warhead 
Phoenix Warhead 
Maverick Warhead 
Mk 14 Explosive Device 
5 l'NCW54 Projectile 
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Anti-Personnel Obstacle Breaching System (APOBS) 
Distributed Explosive Technology (DET) Arrays 
Distributed Explosive Mine Neutralization System (DEMNS) 

SR12 1 -NP-112 Jet Assisted Take-Off (JATO) Propulsion System 
Mk 23 JATO 
Mk 128 JATO 
Medium Range Unmanned Aerial Vehicle Booster 

Smokey SAM Simulator 
Sagger SAM Simulator 

In addition to producing new products, these facilities are used to do\inload, regrain, and 
perform depot level rework/maintenance. This work is performed to return overage: 
defective or damaged systems to a ready-for issue condition. 

This facility also produces propellant and explosive items to meet short term emergency 
requirements. The flexibility and diversity of this facility allows for rapid response to 
emerging and quickly changing requirements. These capabilities include rapid process 
development, prototyping and fielding of propellant and explosive systems/subsystems. 
During Operation Desert Storm we accelerated development, manufactured and fielded 
-4POBS and the MK 14 Explosive Devices to defeat new enemy threats. 

This facility is used to manufacture cast compositePBX systems as they transition from 
development to low rate production, such as DEMNS, DET , MK 128 JATO and APOBS. 
New manufacturing processes technologies developed by IHDIV's Pilot Plant are 
incorporated and optimized to ensure a smooth transition fiom development to production. 
This transition involves scaling-up from 30 or 150 gallon development mixes to 420 
gallon production sized mixes. Once the production process is fully defined and 
optimized, low rate initial production verifies the adequacy of the t e c ~ ~ c d  data package 
for full scale production. 

Equipment integral to this facility with a replacement value 2 S500,OOO: 

a. Vented Su~~re s s ive  Shield: This piece of equipment is designed to contain and 
suppress a detonation equivalent to 100 pounds of TNT. The equipment is installed in a 
secure (clearance required) facility. The purpose of the equipment is to house explosive 
operations that would otherwise have to be done in a remote location. It is a fixed asset 
with a cost of $516,000. This piece of equipment is the largest of ins type in the 
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world. No similar piece of equipment exists that would be capable of processing 
tactical warheads in the 25 to 100 pound range. 

b. Vacuum Casting: Svstem: This system is specifically designed to vacuum cast any 
composite explosive or propellant product up to six feet in length and 2,000 pounds. The 
system is designed to be as flexible as possible, thereby minimizing or eliminating 
complete tooling redesign that was always necessary in the past for a new product. This 
is a fixed asset with a replacement cost of $1,349,000. No similar system exists that 
~ ~ l o u l d  be capable of processing as wide a range of tactical warheads and rocket 
motors. 

c. S ~ r a v  Lining Machine: This equipment consists of a computer controlled spray lining 
machine designed to spray single or n~ulticomponent liners onto the inside diameter of 
rocket motor cases ranging in size from 5 inches to 18 inches in diameter and from 3 feet 
to 12 feet long. This is a fixed asset with a replacement cost of $750,000. 

d. 420 Gallon Baker Perkins Vertical Planetarv Mixer: Is used to mix plastic bonded 
explosives and composite propellants for programs such as the MK 1:!2 Torpedo Warhead, 
the MK 125 Standard Missile Warhead, the MK 14 h4ine Clearing Warhead, the MK 107 
Torpedo Warhead, the MK 64 5" Projectile Warhead, SRl21-NP JATO, MK 128 JATO, 
MK 23 JATO, Javelin Rocket Motor, DEMN's Rocket Motor, Smokey SAM Simulator, 
and Sagger SAh4 Simulator. In addition mixes are made as required to support various 
changing developmental efforts. The explosives and propellants can only be made in this 
type of equipment due to the high viscosity of the materials being mixed. This is a fixed 
asset with a replacement value of $1,500,000. 

e. Solid Feed Svstem: This equipment consists of a solids feed system designed to feed 
ammonium perchlorate, RDX, HMX, and other solid components into explosive and 
propellant mixes. This is a fixed asset with a replacement value of $800,000. 

f. Dust Collection System: This piece of equipment consists of five baghouses designed 
and built to collect ground Ammonium Perchlorate (A.P.) from an air transport stream 
after it had been ground to the required particle size in a jet mill. This is a fixed asset 
with a replacement value of $1,000,000. 
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g. Abrasive Blastine Svstem: This piece of equipment was designed and built to use grit 
(steel, sand, glass beads, etc) to remove corrosion from the interior of rocket motor 
chambers prior to further processing. It is a one of a kind system designed to handle 
rocket motor cases from 5 inches to 18 inches in diameter and from 3 to 12 feet in 
length. This is a fixed asset with a replacement value of $600,000. 

i. Radioera~hic Ins~ection Svstem: This equipment consists of radiographic equipment 
installed in a secure (clearance required) facility. The system is configured to 
radiographically inspect warheads. This is a fixed asset with a replacement value of 
$600,000. 

This facility consists of over 30 major processing buildings. The cost of replacing these 
buildings and the "fixed equipment" contained therein ~vould be in excess of 
s 130,000~000. 
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Composite propellant and plastic bonded explosives (PBX) are manufactured in the Cast Plant. 
Within these facilities operations range from ingredient preparation, mixing, 

casting, curing, disassembling, assembling of composite rocket motors and all currently approved 
PBX explosives used in Navy munitions. 
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Certified operators are casting PBX explosive into warhead 
- 

chambers using a vacuum bell. 





This is a composite propellant being vacuum cast from the 
300 gallon vertical mixer into a javelin motor chamber. 
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420 Gallon Baker Perkins 
Vertical Planetary Mixer 



Solid Feecl System 







Radiographic Inspection System 
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~h-lot Plant is used primarily for scale up of propellants, 
pyr echnicsiand chemicals. Research laboratories transfer technology to the 

Plant for~process;development, producibility, technical data verification and event 
transition to ,industry. 



These pictures illustra*te the range of 
capability and the variety of process 

Division's :Pilot Plant. 
equipment that exiists in Indian Head 



1 gallon PBX Venbical Planetary 
Mixer - IHDIV uses this mixer to 
perform process clevelopment and 
scale-up for composite explosives 
and propellants. 



2 gallon PBX Ve:rtical Planetary 
Mixer - IHDIV uses this mixer to 
perform process development and 
scale-up for composite explosives 
and propellants. 



30 gallon PBX Vertical Planetary 
Mixer - IHDIV uses trhis mixer to 
perform process development and 
scale-up for composite explosives 
and propellants. 



150 gallon PBX Vertical 
Mixer - IHDIV uses this 
perform process development an 
scale-up for composite 
and propellants. 





30 Gall011 Melt Kettle - used to 
develop mixing and loading 
processe(s for new melt-cast 
explosivt!~. 



develop mixing and loading 
processes for new melt-cast 
explosives. 



85 Gallon Melt Kettle - used to 
develop mixing and loading 
processes foir new melt-cast 
explosives. 





10 Ton Press - explc~sive pressing 
capability to evaluate pressed 
explosives and deve!lop explosive \ 
pressing processes. \ 



30 Ton Press - explosive pressing 
capability to evaluate pressed 
explosives and develop explosive 
pressing processles. Replicates the 
explosive presses used at Crane 
Army Ammunition Plant to 
manufacture gun1 ammunition. 





2000 Ton Press - explosive pressing 
capability to evaluate pressed 
explosives and {develop explosive 
pressing proces'ses. Largest press 
at any pilot plant facility in the 
U.S. 



Twi~  
auto 
pilot 
proc 
rates 
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Technical Center Site Indian Head Division, 
NSWC 

FacilityIEquipment Ordnance Test & 
Nomenclature or Title Evaluation Facility , 

9 

The ability to test 
evaluation, 

The ordnance test and Division is made up of five 
major components: 

Rocket motor ballistic test 
Environmental test 
Non-destructive test 

The rocket motor ballistic 
development, lot acceptan malhction inves1:igation programs. 
The facility provides the 
simulate the real conditio 
analysis and reduction, v 
characterization of the p 
those units developed o 
programs supported inc 
Missile, HARM, Side 

All new ordnance i st be evaluated at the environmental 
may be exposed in ensure reliable and sa.fe performance durin 

signed to provide this capability for ro 
e propulsion units, and CADS. The facilities 

onse of ordnance items when exposed t 
ydrostatic pressure, and acceleration) 
, thermal shock, salt-fog, wind and r 

test capability which is included in the environme 
discharge (ESD) facility. One of onlly four in the co 

to measure voltage and current during testing. Uni 
ation, surveillance, lot acceptance, and inalfunction pro 
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tests, the ordnance itenis is usually then test fired in one of our 
the effects of the environmental cycling on 
include Standard Missile, Sidewinder, HARM, various 

) facility is required in order to inspect ordnance items and 
assembly, foreign materials, and any other anomalies 
g manufacture, storage, or service use. There are five 
ilized: radiography, dye penetrant, magnetic particle, eddy 
ead has two radiographic (x-ray) sites;, with a total of 
up to five feet :n  diameter, 18 feet long, and 4,000 
ight can be x-rayed. A separate building is used for the 
techniques are ~ ~ s e d  to inspect units after manufacture, 

The combination of these faci Indian Head with the total capability to 
support development, and malfunction investigation for 
ordnance items. 

Equipment integral to this facility & h a replrrcement value 2 $500,000: 

The primary purpose of this 
Missile FCiT. This asset has a 

owned Tomahawk 
FGT capability. 

Com~onent Thrust Vector (Ormond Inc.) - ~ o m a h a k :  This equipment is a multi 
component test stand used in testing the MK 106, 
serviceability. This is a one of a kind test stand 
replacement value of $750,000 - $1,000,000. Th 
multi-component test stand for the Tomahawk 
capability were lost, the Navy could not perform 
evaluation) on the Tomahawk Booster. 

Large Motor Test Digital Data Acauisition Svster 
acquire digital data from rocket motor static-fire ( 
testing of production items, quality evaluation for 
asset is moveable with a replacement value of $2.000,000. 
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r Test Digital Data Acquisition Svstemm (HP-1000): This equipment is used to 
ital data from rocket motor static-fire operations. It supports lot acceptance 
roduction items, quality evaluation for fleet returns and special tests. This 
replacement value of $2,000,000. 

ic Data Acquisition E~gui~ment: This equipment is used to 
rocket motor static-fire operations. It supports lot acceptance 
s, quality evaluation for fleet returns and special tests. This 
lue of $1,200,000. 

Hieh Enerev Real-Time 
radiographic inspection 
million-electron-volts 
manipulator systems 
equipment is to 
detection, signs 
manufactured 

has a replacement value of $3,300,000. 

DigitalIAnalog Vibration Control System includes Shaker: 
The vibration system is used to conduct 
ordnance and inert items to simulate 
be exposed to during its normal service life. 

There are 39 main buildings which comprise the c~rdnance test & eval 
Their estimated replacement values is $ 17,700 K. The equipment 
an estimated replacement value of $ 27,300 K. 
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Component Thrust Vector \ 





\ 4!~mal1 Motor Test Digital Data Acquisition System (HP-1000) 











vibration test system simulates s h e  and vibration experience 
use. Test items include electronics related to ordnance, 

igniters, cartridges, rocket motors, missiles, and warheads. 
\ 



T /This temperature and humidity chamber, part of the Environmental Test Facility 
is 2300 cubic feet and can control humidity from 1 to 99 percent R.H. IHD is presently 

running a 6 month temperature and humidity test for a joint USIUS Harpoon program. 



eoeratur is used to provide 300,000 volt energy so& 
for electrostatic discharge (ESD) test. 
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Technical Center Site Indian Head Division, 
NSWC 

FacilitylEquipment Chemical/Physical 
Nomenclature or Title Characterization 

The major function characterization facilities at Indian Head is 
the performance of cessary to determine the properties of the 
standard energetic sives, pyrotechnics, and chemicals) and the 
raw materials used are processed on a regular basis, whether 

erials for use in energetics are delivered by 
etermine if the material meets 
explosives are made, the materials are 

characterized for t perties (i.e., chemical composition, 
rate). These tests are typically performed 

on each mix of loaded into a motor or warhead to ensure 
quality and performance. 

The facility supports all in-house research an and production programs with 
characterization of energetic materials. or explosives are being 
used in a development program, this material. This 
facility also performs all of the 
monitoring program to ensure 
be certified as an analytical laboratory. 

The performance of chemical and physical analysis on th 
Indian Head is integral to the performance of the produc 
support missions of Indian Head. Without an on-site c 
would be impossible to perform the other work in a s 
be possible to ensure the safety of the ordnance loade 
capability is an inherent part of operating a facility 
processed. 
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Equip ent integral to the facility with replacement value > $500,000: \ 
mill is a machine used to cut propellants and explosives from a 
chine is specially designed to accommodate larger propellant 
rs. The mill is completely versatile and its capabilities are 
ipment is fixed. The machine is set on a special foundation 

and leveled with respect to each other. Remote control 
to the two remote control rooms at the machining facility. 
g mill is $900,000. 

Hi~h-Rate Tester: The used to perform static tests (tensile, compression) on 
propellant and other to define the mechanical behavior of the materials. 
The machine was simulate the stresses and strains propellants would 
encounter upon The replacement value of the equipment is 
$850,000. 

There are seventeen main the ChemicaVPhysical Characterization 
test facility. Their estimated the buildings and equipment is about 
$28,00OK. 
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physica~chemicaUmaterSd characterization ana 
in process materials, and finished products. 
determination of plume signature, ballistic 

smoketgeneration.and mechanical properties. 



Boring Mill 



High-Rate Tester 
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3.5 Expansion Potential 

3.5.1 Laboratory Facilities: Use facilities records as of fourth-quarter FY93 in 
answering the following (in sq fl) for each CSF: (BRAC Criteria 11) 

Space Capacity (KSF) 
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3.5.1.1 Describe the capacity of your activity to absorb additional similar workyears 
categorized in the same common support function with minor facility modification. If 
major modification is required, describe to what extent the facilities would have to be 
modified. (Use FY97 workyears as your requirement) (BRAC Criteria 111) 

Based on peak staffing levels and projected (FY 97) requirements, IHDIV could absorb 
300 workyears of energetics S&T, engineering development, and in-service 
engineering for Explosives and Energetics products in current facilities without 
major modifications. The Navy has the largest in-house explosives development 
capability among the Services. The Navy's primary and most complete explosives 
development lab is IHDIV. 

3.5.1.2 If there is capacity to absorb additional workyears, how many additional 
workyears can be supported? (BRAC Criteria 111) 

IHDIV could absorb 300-500 additional workyears of low rate Energetics production 
(mine & warhead loading, cartridge and propellant actuated devices, rockets, gun 
propellant, specialty chemicals, etc.) by extending to multi-shift operations. 

3.5.1.3 For 3.5.1.1 and 3.5.1.2 (above) describe the impact of military construction 
programs or other alteration projects programmed in the FY95 PBS. (BRAC Criteria 11) 
No impact. 

3.5.2 Land Use: Provide number of buildable acres for additional 
laboratory/administrative support construction at your installation. (BRAC Criteria 11) 

IHDIV has 828 additional buildable acres. 
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3.5.3 Utilities: Provide an estimate of your installation's capability to expand or procure 
additional utility services (electric, gas, water). Estimates should be provided in 
appropriate units -- e.g. KWH of electricity. (BRAC Criteria 11) 

Electric capacity: 25,900 KWH 
Electric demand (peak): 14,450 KWH 
Expansion potential: 1 1,450 KWH 

Gas: None 

Potable water cap'y: 2,467,920 GPD 
Potable water demand (peak): 1,405,000 GPD 
Expansion potential: 1,062,920 GPD 
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SECTION IV: APPENDICES 

A. Macro Process/Schedule 
B. List of Activities 
C. Common Support Functions 
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APPENDIX B 

LIST OF ACTIVITIES 

AIR FORCE 

1 .  Armstrong Lab, Brooks AFB 
2. Armstrong Lab, Tyndall AFB 
3. Armstrong Lab, Wright-Patterson AFB 
4. Armstrong Lab, Williams AFB 
5. Human Systems Center, Brooks AFB 
6. Wright Lab, Wright-Patterson AFB 
7. Wright Lab, Eglin AFB 
8. Aeronautical Systems Center, Wright-Patterson AFB 
9. Aeronautical Systems Center, Eglin AFB 
10. Oklahoma City Air Logistics Center, Tinker AFB (In-service engineering) 
1 1. Ogden Air Logistics Center, Hill AFB (In-service engineering) 
12. San Antonio Air Logistics Center, Kelly AFB (In-service engineering) 
13. Sacramento Air Logistics Center, McClellan AFB (In-service engineering) 
14. Warner-Robins Air Logistics Center, Robins AFB (In-service engineering) 
15. Phillips Lab, Kirtland AFB 
16. Phillips Lab, Hanscom AFB 
17. Phillips Lab, Edwards AFB 
18. Space & Missile Center, Los Angeles AFB 
19. Space & Missile Center, Norton AFB 
20. Sacramento Air Logistics Center, Peterson AFB 
2 1. Rome Lab, Griffiss AFB 
22. Rome Lab, Hanscom AFB 
23. Electronic Systems Center, Hanscom AFB 
24. Sacramento Air Logistics Center, Peterson AFB (In-service engineering) 

ARMY 

1. Army Research Lab (ARL), Adelphi, MD 
2. ARL, Aberdeen Proving Grounds (APG), MD 
3. ARL, White Sands Missile Range, NM 
4. ARL, NASA Langley, VA 
5. ARL, NASA Lewis, OH 
6 .  Natick Research, Development and Engineering Center, Natick, MA 
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7. Aviation Research, Development and Engineering Center, St Louis, MO 
8. Aviation Troop Command, Aeroflight Dynamics Directorate, Moffitt Field, CA 
9. Aviation Troop Command, Aviation Applied Technology Directorate, Fort Eustis, VA 
10. Edgewood Research, Development and Engineering Center, Aberdeen Proving Ground, 
MD 
1 1. Communications Electronics Command Research, Development and Engineering Center, 

Ft Mammoth, NJ 
12. Communication Electronics Command Research, Development and Engineering 
Center - Night Vision EO Directorate, Ft Belvoir, VA 
13. Missile Research, Development and Engineering Center, Redstone Arsenal, AL 
14. Armaments Research, Development and Engineering Center, Picatinny Arsenal, NJ 
15. Armaments Research, Development and Engineering Center, Benet Labs, Watervliet 
Arsenal, NY 
16. Tank-Automotive Command Research, Development and Engineering Center, Warren, MI 
17. USA Research Institute of Infectious Diseases, Ft Detrick, MD 
18. Walter Reed Army Institute of Research, Washington D.C. 
19. USA Institute of Surgical Research, Ft Sam Houston, TX 
20. USA Aeromedical Research Lab, Ft Rucker, AL 
2 1. Medical Research Institute of Chemical Defense Aberdeen Proving; Grounds, MD 
22. USA Research Institute of Environmental Medicine, Natick, MA 
23. Construction Engineering Research Laboratory, Champaign, IL 
24. Cold Regions Research and Engineering Lab, Hanover, NH 
25. Topographic Engineering Center, Alexandria, VA 
26. Waterways Experiment Station, Vicksburg, MS 
27. USA Research Institute for Behavioral & Social Sciences, Alexandria, VA 
28. Simulation, Training and Instrumentation Command (STRICOM), Orlando, FL 

NAVY 

1. Naval Air Warfare Center, Weapons Division, China Lake 
2. Naval Air Warfare Center, Weapons Division, Point Mugu 
3. Naval Air Warfare Center, Aircraft Division, Patuxent River 
4. Naval Air Warfare Center, Aircraft Division, Indianapolis 
5. Naval Air Warfare Center, Aircraft Division, Lakehurst 
6. Naval Research Lab, Washington D.C. 
7. Naval Research Lab Detachment, Bay St Louis 
8. Naval Surface Warfare Center, Carderock Division, Bethesda 
9. Naval Surface Warfare Center, Carderock Detachment, Annapolis 
10. Naval Surface Warfare Center, Crane Division 
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1 1. Naval Surface Warfare Center, Crane Detachment, Louisville 
12. Naval Surface Warfare Center, Dahlgren Division 
13. Naval Surface Warfare Center, Dahlgren Detachment, Panama City 
14. Naval Surface Warfare Center, Indian Head Division 
15. Naval Surface Warfare Center, Port Hueneme Division 
16. Naval Command, Control, and Ocean Surveillance Center, RDT&E Division, San Diego 
17. Naval Command, Control, and Ocean Surveillance Center, In-Senrice Engineering, West 
Coast Division, San Diego 
18. Naval Command, Control, and Ocean Surveillance Center, In-Service Engineering 
Division, Charleston 
19. Naval Aerospace Medical Research Center, Pensacola 
20. Naval Biodynamics Lab, New Orleans 
2 1. Naval Dental Research Lab, Great Lakes 
22. Naval Health Research Center, San Diego 
23. Naval Medical Research Institute, Bethesda 
24. Naval Undersea Warfare Center, Keyport Division, WA 
25. Naval Surface Warfare Center, Carderock, Philadelphia Detachment 
26. Naval Undersea Warfare Center, Newport, RI 
27. Naval Undersea Warfare Center (Newport), New London, CT 
28. Naval Personnel Research and Development Center, San Diego, CA 

DEPARTMENT OF DEFENSE 

1. Armed Forces Radiobiology Research Institute (AFRRI), Bethesda, MD 
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APPENDIX C 

COMMON SUPPORT FUNCTIONS 
/DEFINITIONS LISTED FOLLOWING PAGES) 

Product Functions 

1. Air Vehicles 
- Fixed 

-- Structure 
-- Propulsion 
-- Avionics 
-- Flight Subsystems 

- Rotary 
-- Structure 
-- Propulsion 
-- Avionics 
-- Flight Subsystems 

2. Weapons 
- ICBMsISLBMs 
- Conventional Missiles/Rockets 
- Cruise Missiles 
- Guided Projectiles 
- Bombs 
- Guns and Ammunition 
- Directed Energy 
- Chemical/Biological 

3. Space Systems 
- Launch Vehicles 
- Satellites 
- Ground Control Systems 

4. C41 Systems 
- Airborne C41 
- Fixed Ground-Based C41 
- Ground Mobile C41 
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Pervasive Functions 

1 .  Electronic Devices 

2. Environmental Sciences 

3. Infectious Diseases 

4. Human Systems 

5. Manpower and Personnel 

6. Training Systems 

7. Environmental Quality 

8. Advanced Materials 
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DEFINITIONS 

COMMON SUPPORT FUNCTIONS 

Product Functions 

1. Air Vehicles. Air vehicles are broken out into common support h c t i o n s  for fixed wing 
and rotary wing. Includes but not limited to all science and technology, demonstration and 
validation, engineering development, and production activities which support employment and 
in-service engineering of air vehicles. Included are all air vehicles including their application 
as UAV's and targets. 

- Structures. Includes but not limited to all air vehicles structure technology, engineering 
and production efforts. Include technology and engineering practices which advance structural 
design and analysis; advanced structural concepts and fabrication techniques; and structural 
integrity. 

- Propulsion. Includes but not limited to all technology, engineering and production 
efforts associated with air vehicle propulsion such as turbine engine, rotorcraft power drive, 
and hypersonic propulsion components. Such components include compressors, inlets and 
nozzles, turbines, mechanical systems and control, gears, bearings, shafts, and clutches. In 
addition, include associated subsystems activities such as turborocket, turboramjet and 
rotorcraft transmissions; and supporting technical and engineering disciplines. 

- Avionics. Includes but not limited to all technology, engineering imd production efforts 
associated with the air platform's integrated avionics system. The avionics suite includes but 
is not limited to weapon delivery systems, electronic warfare, navigation, communications, 
radar, electro-optic sensors, signalldata processing and associated software system and support. 
Includes efforts associated with developing the integrated avionics system (i.e. optimizing 
functional partitioning, distribution and integration of avionicslrelated fimctions). 

- Flight Subsystems. Includes but not limited to all technology, engineering and 
production efforts for air vehicle support systems such as landing gear; transparent crew 
enclosures; egress systems; mechanical equipment integrity; electrical component integrity; 
subsystem integration; and aircraft power, pressurization, and temperature control systems. 

2. Weapons. Includes but not limited to all science and technology, demonstration and 
validation, engineering development, and production activities which support employment and 
in-service engineering of ICBMslSLBMs, conventional missiles and rockets, cruise missiles, 
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guided projectiles, bombs, guns and ammunition, directed energy and chemical/biological 
munitions. Include with each weapon as appropriate, all related technology, engineering and 
production activities such as fusinglsafe and arm, missile propulsion, warheads and 
explosives, and guidance and control. 

3. Space. Includes but not limited to all science and technology, demonstration and 
validation, engineering development, and production activities which support employment and 
in-service engineering of launch vehicles, satellites and associated ground control systems 
(satellite control only; ground systems for telemetry of data included in C4I). Include under 
satellites, all technology, engineering and production activities associated with space 
communications and space-based surveillance (and associated sensors) and space-based C4I. 

4. C4I. Includes but not limited to all science and technology, demonstration and validation, 
engineering development, and production activities which support employment and in-service 
engineering of airborne, fixed ground-based and mobile ground based 4241 systems. Include 
all technology, engineering and production activities associated with colmmunications 
networks, radios and links, distributed information systems, data fusion, decision aids, and 
associated computer architectures. 

Pervasive Functions (6.1. 6.2. and 6.3) 

1. Electronic Devices. Includes but not limited to all science and technology activities 
supporting development of semiconductor and superconductor materials for optoelectronic, 
acoustic and microwave devices. Include all associated electronic materialsldevice fabrication 
and processing. 

2. Environmental Sciences. Includes but not limited to all science and technology activities 
to improve measurement, characterization and modeling of the earth atmosphere and space 
environment. Examples include global prediction systems, space effects, and celestial 
backgrounds/astronomical reference sources. 

3. Infectious Diseases. Includes but not limited to all science and technology activities 
which preserve manpower and performance by the prevention and treatment of militarily 
important infectious diseases that occur naturally worldwide. 

4. Human Systems. Includes but not limited to all science and technology activities to 
enable, protect, sustain and enhance human effectiveness in DOD operations. The focus of 
this pervasive, multi-disciplinary area is the human and therefore impacts all DOD systems 
and operations. This area includes: (1) human performance definition, assessment, and 
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aiding; (2) physiologic bioeffects of toxic hazards, ionizing and non-ionizing radiation, 
biodynamic (bio-mechanical) stress, and extreme environments; (3) military operational 
medicine; and (4) generic, human-centered design standards/methodologies for crew station 
subsystems, information management and display, and life support. 

5. Manpower and Personnel. Includes but not limited to all science and technology 
activities which support four broad areas: (1) selection and classification of DOD personnel 
(including pilots); (2) identification of operational tasks performed and requirements for skills, 
knowledge, and aptitudes; (3) matching the right people with the jobs they are best suited for 
according to the needs of DOD, (4) and developing techniques for measuring and enhancing 
the productivity of the operational force. 

6. Training Systems. Includes but not limited to all science and technology which support 
training of personnel, including training strategies, devices and simulators, and computer aided 
intelligent tutoring systems. 

7. Environmental Quality. Includes but not limited to all science and technology activities 
which support the development of technologies to reduce the environmental costs of DOD 
operations while ensuring mission accomplishment is not jeopardized by adverse 
environmental impacts. Specifically, this area encompasses technologies to: (1) identify and 
cleanup sites contaminated with hazardous materials as a result of DOD operations (cleanup); 
(2) ensure DOD compliance with current and anticipated local, national., and international 
environmental laws and treaties (compliance); (3) minimize DOD use of hazardous materials 
and reduce DOD hazardous waste generation (pollution prevention); and (4) provide for 
protection of natural resources under DOD stewardship (conservation). 

8. Advanced Materials. Includes but not limited to all science and technology activities 
related to structural, high temperature, electromagnetic protection, electronic, magnetic, 
optical, and biomolecular materials. Note: excludes materials areas which were included in 
DDR&E decision of 18 Mar 94 related to the Army's Materials Research Facility at Aberdeen 
Proving Ground and the Navy's Materials Facility at Carderock. 
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h e  Navy, uniformed and civilian, who provide information for use in the BRAC-95 process are required 
to provide a signed certification that states "I certify hat h e  information contained herein is accurate and 
complete to the best of my knowledge and belief." 

The signing of this certification constitutes a representation that the cenifying official has reviewed 
the information and either (1) personally vouches for its accuracy and completeness or (2) has possession 
of, and is relying upon, a cenification executed by a competent subordinate. 

Each individual in your activity gencrating information for the BRAC-95 process must certify that 
information. Enclosure (1) is provided for individunl certifications and may be duplicated as necessary. 
You are directcd to maintain'those cenifications at your activity for audit purposes. For purposes of t3is 
certification sheet, the commander of the activity %ill begin the certification process and each reporting 
senior in the Chain of Command reviewing the information will also sign this certification sheet. This 
sheet must remain attached to this package and be forwarded up the Chain of Coinmand. Copies must 
be retained by each level in the Chain of Command for audit purposes. 

I certify that the information contained herein is accurate and complete to the best of my knowledge and 
belief. 

CAPT. D. G. MAXWFII 
NAME (Please type or print) 

COMMANDER 
Title 

INDIAN HEAD DIVISION, NSWC 
Activity 

Date 



21 July 1994 

BRAC95 DATACALL #12 REVISIONS 

1. Revised Mission section 3.0 to add Energetics ProductlFacility matrix 
(pages 7a, 66a, 112a, 169a, 213a) and explain interdependence of functions a t  
Indian Head (page 7, 66, 112, 169, 213). Pagination was changed affecting pages 
8, 67, 68, 113, 114, 170, 171, 214, 215) 

2. Breakout of personnel tables 3.2.1, 3.2.2, 3.2.3 by specific CSF. Total numbers 
were reduced because some personnel previously counted under the Weapons CSF 
could not be aligned to the specific sub-categories under Weapons (i.e., 
Missiles/Rkts, Cruise Missile, Guns & Ammo, ICBM/SLBM, Bombs) that IHDIV 
reported. There were 5 sets of personnel tables that were revised a t  pages 15-17, 
74-76, 120-122, 177-179, and 221-223. 

3. Percentage utilization of facilities shared by different CSF's and other functions 
were identified in a table to supplement the information in section 3.4.1 Major 
Equipment and Facilities. Examples of the NON-CSF functions were provided as 
notes with the table. The same table was used for each of the 5 CSF sections 
(pages 30a, 85a, 136a, 187a, 234a). 

4. The facilities section 3.4.1 for Guns & Ammo was revised to remove references 
to the Composite PropellantPBX Facility since that facility is used only to support 
manufacturing of Guns & Ammo. This revision changed the ta.bles on pg. 136 & 
165. Deleted the facility description pg. 156-159 and the photos that followed page 
159. (not numbered) between page 159 and 160. 

5. The facilities section 3.4.1 for ICBMISLBM was corrected to remove references 
to the Weapons Product Development facility. This revision changed the tables on 
pg. 187 & 209. Deleted the facility description pg. 192-200 and the photos (not 
numbered) between page 200 and 201. 

6. The facilities section 3.4.1 for Bombs was corrected to add the Composite 
Propellant/PBX Processing facility which has been used to load explosives in pre- 
production bombs. Removed references to the Ordnance Test & Evaluation 
Facility and Chemical/Physical Characterization facilities which have no planned 
work in support of the Bombs CSF. These revisions changed the tables on pg. 234 
& 235. Facility description for Composite Propellant/PBX Processing was inserted 
a t  pages 247a-247d and associated photos inserted following page 247d. Deleted 
the facility descriptions pg. 248-252 and the associated photos (not numbered) 
between page 249 and 250 and between page 252 and 253. 
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Revision 
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BRAC-95 CERTIFICATION 

Reference: SECNAVNOTE 11000 of 08 December 1993 

In accordance with policy set forth by the Secretary of the Navy, personnel of the Department of 
the Navy, uniformed and civilian, who provide information for use in the BRAC-95 process are required 
to provide a signed certification that states "I certify that the information contained herein is accurate and 
complete to the best of my knowledge and belief." 

The signing of this certification constitutes a representation that the certifying official has reviewed 
the information and either (1) personally vouches for its accuracy and completeness or (2) has possession 
of, and is relying upon, a certification executed by a competent subordinate. 

Each individual in your activity generating information for the BRAC-95 process must certify that 
information. Enclosure (1) is provided for individual certifications and may he duplicated as necessary. 
You are directed to maintain those certifications at your activity for audit purposes. For purposes of this 
certification sheet, the commander of the activity will begin the certification process and each reporting 
senior in the Chain of Command reviewing the information will also sign this certification sheet. This 
sheet must remain attached to this package and be forwarded up the Chain of Command. Copies must 
be retained by each level in the Chain of Command for audit purposes. 

I certify that the information contained herein is accurate and complete to the best of my knowledge and 
belief. 

CAPT. D. G. MAXWELL 
NAME (Please type or print) 

COMMANDER 
Title Date 

INDIAN HEAD DIVISION, NSWC 
Activity 

Revision to Indian Head Division, NSWC BRAC 95 Data Call #12. 
Changes to section 3.2.1, 3.2.2, 3.2.3, and 3.4.1. See Attached narrative for detailed explanation. 
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BRAC-95 CERTIFICATION 

Reference: SECNAVNOTE 11000 of 08 December 1993 

In accordance with policy set forth by the Secretary of the Navy, personnel of the Department of 
the Navy, uniformed and civilian, who provide information for use in the BRAC-95 process are required 
to provide a signed certification that states "I certify that the information contained herein is accurate and 
complete to the best of my knowledge and belief." 

The signing of this certification constitutes a representation that the certifying official has reviewed 
the information and either (1) personally vouches for its accuracy and completeness or (2) has possession 
of, and is relying upon, a certification executed by a competent subordinate. 

Each individual in your activity generating information for the BRAC-95 process must certify that 
information. Enclosure (1) is provided for individual certifications and may tw duplicated as necessary. 
You are directed to maintain those certifications at your activity for audit purposes. For purposes of this 
certification sheet, the commander of the activity will begin the certification process and each reporting 
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Page 26R Section 3.3.1.2 - "Other": Changed entry for Name or Number column from "Various" 
to the actual number of programs and modified the narrative. 

Page 26aR No Change, page added due to expansion of previous page. 

Page 132R Section 3.3.1.2: "Other": Changed entry for Name or Number column from "Various" 
to the actual number of programs and modified the narrative. 



the functional ground test for the Tomahawk cruise missile 
of program enhancement m d  fleet inventory analysis. 
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25 Oct 94 

NSWC, INDIAN HEAD DIVISION 
DATA CALL 12 AMENDMENT #1 

ENERGETICS CROSS-SERVICE ANALYSIS 

Questions asked during the Indian Head Division, NSWC briefing 
to the Laboratory Joint Cross-Service Group; Energetics Cross- 
Service Analysis. 

1. How did you get the CAD (Cartridge Actuated Device) work at 
Indian Head? 

Answer: In 1966 the Naval Ordnance Plant at Macon, GA was 
closed and their 6.2 R&D work on ignition delay compositions was 
moved to Indian Head. In the early 70s Dahlgren Division trans- 
ferred to IHDIV the engineering responsibilities for Navy CAD 
devices which were a good fit with IHDIV's technical expertise 
with rocket motor igniters and propellant actuated devices. 

In 1973 a Joint Logistics Commanders (JLC) panel on Consoli- 
dation of Functions and Facilities recommended consolidation of 
CAD/PAD logistics, R&D, procurement, production, and ballistic 
test functions. The Army site at Frankford, PA and IHDIV were 
considered. The panel recommended consolidation at IHDIV due to 
larger projected annual savings based on: 

- IHDIV's ability to manufacture propellant for all CAD/PAD 
products. 

- More modern facility with lower maintenance costs. 
- Army not primary CAD/PAD user; Navy was. 
- Frankford was subject to encroachment by city of 
Philadelphia. 

In July 1974 the JLC's approved tri-service consolidation at 
IHDIV. One hundred twenty eight billets were identified to 
transfer from Frankford to IHDIV. 

Further consolidation of engineering functions has cpntinued 
since, including a 1987 Engineering Support Working Agreement 
between IHDIV and the AF's Ogden Air Logistics Center, which 
assigned IHDIV CAD/PAD engineering responsibilities not included 
in the 1974 consolidation. 

2. You said Indian Head developed 6 out of 9 new explosives that . 
have been introduced into weapon systems over the last 14 years. 
Who developed the other three? 

Answer: One by China Lake, N-107 (Harm Missile), and two by 
the Air Force, AFX-708 (Maverick Missile) and AFX--760 (Air 
Launched Cruise Missile). This list of new explosives was limit- 



ed to those introduced into service use. Many more have been 
developed or are in the qualification stage. 

3. Was the decision to move the EOD School to ~glin AFB a BRAC 
decision? 

Answer: No. The present school curriculum is split. between 
Eglin and Indian Head and is planned for consolidation at Eglin 
in FY 97 or 98 pending MILCONs. Present school size at Indian 
Head site is 325 military and 9 civilians. 

4. Are you still making 2.75 inch rocket grains? 

Answer: We just completed a production lot. In 1993 the 
Army SMCA, stating that remaining manufacturing orders for the 
MK90 grain were insufficient to sustain two active producers, 
announced that it would keep production going at Radford Army 
Ammunition Plant (RAAP) in Radford, VA. IHDIV continues to be 
the SMCA1s back-up producer of the grain, and remains the primary 
tri-service engineering agent for the rocket motor. IHDIV has 
the lead in improving the 2.75" rocket motor and propellant and 
the development of the next generation rocket program. 

The current 2.75" rocket motor, and its propellant grain, 
the ~ ~ 9 0 ,  were developed by IHDIV in the late 70s. IHDIV began 
production of the MK90 grain in 1983 under a 1982 MOA between the 
Navy and the Army's Single Manager for Conventional Ammunition, 
and helped RAAP develop its production processes soon thereafter. 
Radford began production in 1986, but the SMCA retained IHDIV as 
an active MK90 production site. In 1987 IHDIV was asked' to ramp 
up production from 7,500 to 15,000 grains per month due to Rad- 
ford's inability to meet production requirements at the time. 
Shutdowns at RAAP periodically left IHDIV as the only producer. 
Most notably, a March 1988 explosion shut down the RAAP MK90 
production facilities for over a year, causing IHDIV to surge to 
30,000 units/month. In 1988, the Army SMCA updated the MOAs with 
the Navy concerning IHDIV, and expanded them to formally include 
IHDIV in the Army's mobilization planning. 

5. What is the size of the EOD Technical Division? 

Answer: As of 30 September 1994 the EOD Technical ~ivision's 
staffing consisted of 87 military and 235 civilians. 

6. Does the $5OM invested in environmental projects at Indian 
Head solve all the problems? 

Answer: We do not have an environmental problem, no consent 
orders, and no notice of violations. We just completed an 
intensive EPA multimedia inspection of our entire environmental 
program with no major findings. One of the inspectors commented 
that our program is 20 years ahead of other local activities and 
they should use us as a model organization. However, the Clean 



Air Act is coming and we're unsure, as is the rest of the 
industry, what this will mean. 

7. What is your ability to scale up? 

Answer: We have the capability to start at the test tube 
level; then small mixes of a pound to 150 pounds; and finally 
full scale production levels. This can be done for almost any 
type of energetic material such as specialty chem.icals, 
explosives, and propellants. No other public or private 
organization can do this. 

8. What is the size of your Center of Excellence for Energetics 
Manufacturing Technology? Is the Army involved? 

Answer: In FY 94 it was funded at $3.4M made up of Manufac- 
turing Technology funds; a portion of this was funded by Nunn 
RDT&E. The Army is involved. (The Thrust Manager for ~nergetics 
from ARDEC Picatinny is on the Board of Directors.) IHDIV 
receives significant additional dollars that are applied to 
MANTECH efforts. IHDIV facilities are product oriented and 
collectively give an unmatched capability to develop process 
technologies concurrently with development of products. Since 
the 1 9 0 0 ' ~ ~  IHDIV has been at the leading edge in developing 
innovative manufacturing technology for energetics. Today we are 
pioneering technologies such as injection loading of PBX in a 
CRADA with Alliant Tech Systems, Supercritical Fluid processing 
of energetics through the SBIR program, and Cryogenic processing 
technology for sensitive pyrotechnic materials. IHDIVts process 
development work coupled with our ties to industry resulted in 
the NAVY establishing Indian Head as the Energetics Manufacturing 
Technology Center of Excellence. 

9. What do you mean by unique facilities? 

Answer: Facilities which are the only source for some 
products or services or are the only facilities un.iquely config- 
ured for such products. The point of this list is two-fold: 

1) This ability to manufacture various items is a byproduct 
of Indian Head's full scale engineering capability. They are 
generally things that are not profitable for the private sector 
or which are critical military materials for which we need to 
maintain an in-house capability. 

2) The list will change with time as new products are 
introduced or as industry loses capability. 

10. Otto Fuel is made by a company in New Jersey and they will 
go out of business if they don't get another contract. Based on 
this how can you say that Otto fuel is unique to Indian Head? 

Answer: Otto Fuel, the fuel for the MK46 and MK48 
torpedoes, was developed at Indian Head in the early 1960s and 



manufactured at Indian Head ever since. IHDIV also serves as the 
in-service engineering agent. In 1985 the backup source, Radford 
m y  Ammunition Plant's nitration facility, was destroyed in an 
accident and 1ndian Head sought another temporary second source. 
The company referred to in the question, ICI/Atlas in 
Pennsylvania, was selected as a second source and in 1988 was 
qualified, at considerable expense, to make a small amount of 
Otto fuel. In 1990 the second source was recompeted but before a 
selection was made the need for Otto fuel diminished greatly and 
Radford had rebuilt their nitration facility at a cost of $30-40M 
canceling the need for the solicited second source. (Had the 
selection been made, Atlas would not have been the selected 
company and Indian Head engineers would have had to qualify 
another source.) The Navy's position was that volume didn't 
warrant a private second source and in-house plants were needed 
for products in addition to Otto fuel. ICI/Atlas is not 
configured to make bulk (vs. drum) Otto fuel which is the 
logistic technique currently used. 

11. We're not making Harpoon anymore. Why is starter cartridge 
propellant for Harpoon on the list? Are there any other errors 
on the list? 

Answer: FMS Harpoon and SLAM (a Harpoon variant) continue 
to be in production. IHDIV produces starter cartridge propellant 
grains for FMS Harpoon and SLAM. The yearly buy i.s between 100- 
200 units. 

12. The Army said they could do (manufacture?) anything that 
Indian Head could do. Is this true? Get together with the 
Army and work out who does what. 

Answer: It is not true. Throughout the array of the Army 
Large Production Plants they have a great deal of capability and 
the potential to make many products, but their facilities require 
expensive, major additions to produce the products currently done 
by Indian Head. For some items, such as PNC, there is no 
capability. 
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FOREWORD 

jFdocments a mission purification study concerning solid propulsion. The study was 
and June 1992 at the Naval Air Warfare Centtr Weapons Division, China Lake, 

a 

LE the study urn to identify any mission overlap areas in solid propulsion worl: betweca 
.' Center Weapons Division, China Lake. and the Naval Surface Warfare Cenur, Indian 
-ults of this study were initially prcsenvd during a video tcleconfennce on 23 June - .  Lake and Indian Head pasomd. 

- .  - 
prepared far timely prcsenoitim of information and is rekased at the wc&ng level. 

J. M Robbins, Head 
Repulsion Systwns Division 
Ordnance Syslcm Departme~ 

I5 August 1992 
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Discussions between N A W O P N S  and NSWC Dahlgren Division have been held to address 
I mission puEcarion issues concerning the "warheads" and the "missiles and missile subsystems" 
\ leadership areas. These discussions used the above referenced documents as clhdon and as a basis far 
1 apanrnt and work transfer. As a rtslrlt of these c,kasdcms, a draft Memorandm of Agnaeat and a 

\ draft Implrmenio. Plan were wri- FimlLadon of the agreemeat was, how-, postponed due to 
i issues with the Indian Head Division of NSWC. AU weapon and weapon subsystems agnements 

be- NSWC and NAWC sbould have a common basis to urslrre a consistcat approach to tbe snpport 1 of Navy weapons and to avoid ' u n w ~ t c d  duplication of effort" as directed in h e  SECNAV 
I Manorandurn. 

I 

Initial discussions between NAWCWPNSJCL and NSWC/MD were held an 15 and 16 January 
i 1992 with the objective to reach a m o d  apemen* regarding rhc best way to implunsnt the dirstion 

contained in the SECNAV Memorandum and the NAVSEA, NAVAIR, and .ASN(RDM) Agnanent 

similnr to the draft document developed with NSWC Dahlgren Divisioa Indiau Head Division 
managemen& however, took the position that their chaner was unchanged (or p b p ~  expanded) and 
referenced the Chief af Naval Operations (OPNAV) Note 5450 dated 23 December 1991 to subsmuthe 
their position. OPNAV Note 5450 stated, in part, that the Indian Head Division was to provide a 
secondary technical capab'ity for all Warfare Centers in sevaal artas incInding propellants and their 
propulsion systenu. 

Additional discussions were held iq early March 1992. NAWCWPNS/CL proposed a task to 
defioe the scope of work conducted in missiin overlap areas, to agree on ovw-artas for frntba study, 
and to a p e  on a transition plan in amndance with the SECNAV dinxtioa Although total aguunent 

, was not reached, it was aged that a team be fmed to evaluate tbe solid rocket propulsion issue. 
Appendix A documents the charter, composition, and plan af action of the tasL team. 

lhis report provides the results of the dm to define the mission ovcxkq areas. 

DISCUSSION 

The W d  pmpulsion study encompassed all solid propulsion, including missiles, unguided 
rockus. aircrew e c a p  systems. targets, and guns at both activities. Data gathered included pvsonnel 
experience, an assessment of facilities (real estate) and equipment involved in support of the solid 
propulsion work, and the m t  workload in solid propulsion. - - 

Personnel experience data wen used as a rough measure of comparison be&een the two 
activities. and showed workyears of experience in che solid propulsion (or a generic discipline wben 
applicable) h k e n  out by scientists and engineers, technicians, and skilled workers The data were 
garhered by listing assigned pasonriel by name and recording tbe number of yean they had been warking -. in the appropriate discipline. 
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Current Workload Evaluation by Phase 

C m n t  workload (FY92) was analyzed in considerable detail, and from several different 
perspectives, in orda to dettct any areas of unwananttd duplicafion of work Ween tbc two activities. 

Note that, in the following discussions, an assessment of the c m t  workload comparability to 
historical workload was not within the scope of the analysis. Additionally, an exmpolation of cumnt 
workload data to fum workload is exmmely tenuous, considering the realities of today's Department of 
Defense budget Accordingly. data ID follow must be viewed as a "snapshot" in time. not necessarily a 
stable or long-term characrerimion 

Table 5 summarizes the workload cumntly assigned to each activity, spread by project phase 
(i.e., research, development, production/production support, and in-service engineering). The total 
workload assigned to NAWCWPNSICL for FY92 is 239.71 workyears, and thar assigned to NSWC/MD 
is 8542. 

TABLE 5. Solld Propulsion Current Workload (FY92) 
by Application In Workyearr. 

NAWCWPNSCL 

Missiles 

Rockets 

AEPS 

Targets 

Guns 

Research 

74.43 

15.28 

1.55 
I 

Devebpment 

-. 

58.13 

0.80 

2.06 

4.76 

0.31 

Totals 

187.39 

17.84 

206 

4.76 

1.86 

Productton/ 
Produd 
Suppofl 

19.50 

1.76 

ISE 

35.33 



FIGURE 3. Percentago of Each 
Activity's Workload by Phase. 

Figuns 4 and 5 are an expansion of the p m m d o n  of Figure 3 and show the workload at each 
activity by project phase and application. NAWCWPNS/CL's workload (239.71 woalryears), &own in 
Figure 4, is predominant in the missile applidon across all phases. Workload in otha applhions and 
pha#s is relatively minor except for the "undirected" application in the resmrch phase. ?his latter effort 
is primarily testing and i n g d h t s  chemical analysis by the Research Department, not assignable to a 
specific application. NSWC/IHD's workload (854.1 workycars). s h e ~ ~ ~ - i n  Figure 5, is predominant in 
the production and ISE phases. Notice that N S W W  is prcdbminandy involved in non-missile 
applications development, produdon, and ISE. A review of Table 5 shows almost no NAWCWPNSKL 
involvement in these project phases. 

Wgure 6 is a summary graphic presented during the Video T e l d c r e n c c  that shows a two- 
dimensional sideby-side view of the daul in Figures 4 and 5. (The y-axes in the four charts are qual so 
that the dative column heights visually relate to each other.) Several poinm made verbalIy during the 
confcraux using - this figure are &uat& bae: 

is predominant in research and development for the missiIe applidon solid 
propulsion wak, and in nsearch for unguided rockets. A majarity of "undktai" research 
is conducted at NAWCWPNWL. - 
Indian Head's "undirected" workyean an in processing technology, mostly iq lam project - 
phases. 
Indian Head is predominant in all other applications and phases. Essentially all 
developmenf, production, and ISE for non-missile applications is conducted at Indian Head, 
as are missile application production and ISE. China Lake's involvement in missile ISE is .. sofnvare-ariented., and includes Tridurt and other test and evaluarion w a k  
Indian Head provides joint service suppon for guns. 
Very linle nsearch is being conducted specifically for non-missile applications. 
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workyean in propulsion units' &velopment the effort is spread m s s  all applications (with very tiale in 
missiles). as was shown in Figure 6. No duplication of effort is seen in this arm 

Percentage of 
E a h  Auivivs 

Worldoad 

FIGURE 7. Percentage of Each Activity's Workload by Category. 

Percent of 
WorWoad in 

Phase 

FIGURE 8. Percentage Workload in Phase Asslgned to NAWCWPNSICL 

14 
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CONCLUSIONS AND RECOMMENDATIONS 

The study described herein revealed no unwarranted duplication of effort. Although both 
NAWCWPNSKL and NSWC/lHD art tasked with and an rtsponsible for several areas of the broad solid 
propulsion discipline, the actual work assigned for the current year (FY92) is not duplicative. 

NAWCWPNS/CL's predominant work in solid propulsion for missiles application is in the 
research and the dtvelopment phases. NSWC/MD's work in missile application is predominantly in the 
productiorJproduction support and ISE phases. 

Moreover. NSWCAHD's work solid propulsion for non-missile applicarions (i.e., unguided 
rockets. aircrew escape propulsion systems, targets (JATO). and guns) focuses on tbe development, * 

pmductio~roduction suppor~, and ISE phases. 

Very linle research work is being conducted at either activity for non-missile applications. 

As was noted in the "Current Warkload Discussion" section, the foregoing comments repsent 
the situation at this time. Past workload comparisons were beyond the scope of this analysis, and 
extrapolation of today's siruation to the fume is considered e x a ~ ~ t l y  tenuous. 

The personnel, facilities, and qhpment in place at both activilies =present a substantial 
investment for the Navy which would be diacult or impossible to replace. ?;be unique capabilities of the 
two activities are listed in Appendix D. 

If furfher analysis of facilities and quipment data presented in this report is requid, it is 
mommended that each activity conduct a reevaluation using a common methodology to ensure rigorous 
compambility . 

Bccmsc uncertainties exist regarding the rigorous comparabiity of fzlcjlities and equipment data, 
prior to making any decisions affecting either activity, a reevaluation for confinnation is strongly 
m3mmenrlni 

It is recommended that a Task Team be established to ensure that fnture (and cumnt) work is 
assigned to NAWCWPNS/CL and/or NSWCAHD to take advantage of each activity's strengths and, 
thereby, acea@kh project goals in the most efficient manner b m  a Navy or Department of Defense 
paspcctive.< - 
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Plan off A~tBow and MBUestones 

f f~ r  NAWGWdPNSlNSWC OHD 

Memorali;udum off Agreement 

o r  9 ~ l Q d  Puopull~low 

, fapad' - --- 
ohn M. Robbins 

9 Apr 92 
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2) Draft a Memorandum of Agreement establishing approphle working rtlarionships 
and involvement of the two Divisions in suppon of b e  Navy's solid propulsion 
and enagcric mataials requirtmars. 

TASK TEAM: 

John Robbins 
'Ihom Boggs 
Chuck Ledebur 

Sttve h4itchell 
Rich Rudnicki 
Jarlr- 
Dave S d e  

APPROACH: 

The Team will review references (1) through (4) to identify areas affecting the two Divisions 
when mission purification has been direct4 or areas of apparent ova@ in mission assignments 

Tbe area of solid propulsion will be studied in detail. C m t  data on NAWCWPNS and NSWC 
MD functions, capabilities, and workload will be compiled in this ana The data will be urilized to 
identify "unwananted duplication of effon" and/or complementary capabilities and facilities of the 
arganhtions. Current workload outside directtd mission areas will be nosed 

An Implementation Plan will be &veloped to establish new chartns, working relationships. 
complementary roles and capabilities of tbe two Divisions toward meeting the Navy's needs in solid 
propulsion, and bansition of existing a future outaf-mission w d  to the lead cognizant field activity, as 
appropriate. Although the study is resuicted to solid propulsion, the o v e d  netds of the DOD will be 
considaed The Plan will include a Munoxandum of Ageemen5 and an implaentation schedule for any 
changes or trar&ions agrtcd upon. 

The Team will meet paiodically at China Lake or Indian Head, as r t q d  Team members will 
carryout individual assignments at their respective sites. Communication wdl be maintained through 
telephone and facsimile wnsmission of data. A rnidtum progress report to NAWCWPNS 03 and NSWC 
IHD TD will bmnducad via video tclcconfemcc. The final npon will be c~mplettd not later than 5 
June 1992. - - 

- 

MILESTONES: 

30 MARCH Kickoff Meeting CL 
28 APRIL Status Meeting (Boggs & Mitchell) M 
12 MAY 3rd Team Meeting M 
22 MAY Midterm Repon to NSWC MD TD and NAWCWPNS 03 VTC 
4JUNE F d  Repon CL 
TBD Report to NAWC HQ/NSWC HQ Washington 
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Appendix B 
SOURCE DATA 
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Equipment Value Summary 
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Equipment Value Code 3212 



NAWCWPNS TM 7373 



NAWCWPNS Th4 7373 

Equipment Value Code 3272 
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Equipment Value Code 3273 



Equipment Value Code 38 



Abrarch D.pnmn1 - Y a i a  EqulpmW 
S o U  P l o p l * b ,  RLD 1 

I 

I SUB-TOTAL 38921 t2.177.701< 
I I 

I 
I 

I 

vdo t&niu I I a1 .w 
v)d.oR.ordr 1 1.4OK 
H i  54 kV P a r  S u a ~ l l  L Fnnq Gm8d Pand I 150.00K 
~ n h l + a h S O I Q P h ~ g m  I S 4 a . W  
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Equipment Value Code 3914 

3914 SimLab Equipment Summary ,Acq Cost, K$ 
I - 

Computers i -- - 
19 Silicon Graphics $1,80OK 
17 Micro VAX II I $350K 
i 5 Micro VAX 1 I I $450K 
jl VAX 780 $500K 
;2  VAX 750 $600K 
j4 Anaiog EAI 780 I 

I $2.400K 
12 Analog EAI 2000 i $ 5 0 0 ~  
7 AD-100 1 $5,300K2 
4 AD-10 I $800K 
3 AD-RTS 
2 PlXAR (imaging) 

$300K 
$200K 

- 
6 Flight Tables i $2,80OK 

,3  Anechoic Chambers I $2,500< 
I I 

Tgt Sim 

Test IADP 

- 
4 RF 1 $3,25OK, 
4 l WE0 1 $1,00OK 
3 Image I $2,00OK 

I 

Various scopes, peripheral discs, I $2,40OK 
Star Cluster, RF Signal Gen, Recorders, PC's I 

I I 
1 

- - - - - I ~ o t a l  $27,15OK - 
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NAWCWPNS Workload by Application 

I-il I YWTEAns 
*5W I APPWTIOM 1 R E 3  1 #Y 1 PROD 1 ISE 1 TOT 

8 
I 1 

39 l S p m ~ . U r R l r U ~ , ~  1YL.k I 2 2 4  
39 IT- 804 P o k  Rknr. S m d d  Mias4 ~Ybsbn = I ~ u u ~ ~ B e e a r . * L , w . g a n B ~ n 8 m  j M b h  

. or IEnghuipS&u,OMJon 1- 
mr ,Enphr.gScinuc D k h a  1 W k  
a IEnahw imScbnmMrblcn I-L. 
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DEPARTMENT OFTHE NAVY 
NAVAL AIR WARFARE CENTER 

WEAPONS DIVISION \ 

CHINA U * E .  CAUFORNIA 935156001 
IN REPLY REFER TO: 
5216 
Ser 327/7351 
13 Jul 92 

From: Director, Weapons. Dfrectcrate 
TO: Comcnder, Saval Scrface Warfare Cecter Indian Bead Division (TD) 

Subj: SOLID PROPULSION MISSION PCRIFIChTION 

Ref: (a) SECNAV Memorandum RDRLE, Engineering and Fleet Su~port 
Aczivities Consolidation of 12 Apr 91 

(b) OPNAVNOTE 5400, Establishment of the Naval Surface and 
Undersea Warfare Centers, Modification of Title and 
Disestablishment of Shore Activities and Detachments of 
23 Dec 91 

(c) OPNAVNOTE 5400, Establishment of the Naval M r  Warfare 
Center, Modification of Title and Disestablisluaerrt of 
Shore Activities and Detachments of 23 Dec 91 

(dl COPQ?AVNR/COXNAVSW Agreement on Missile Leadership 
Assignments of 11 Mar 91 

(el NAWCWPNS ltr 5216 327/19 of 31 Mar 92 
(f) Naval Weapons Center/Naval Ordnance Station General 

Memorandum of Agreement (MOA) on Missile Propulsion 
Development and Support of 12 May 87 

Encl: (1) Videoteleconfereme Briefing Charts of 23 Jun 92 

1. The purpose of this letter is to document the conclusions and 
recommtndations of the Solid Propulsion Hission Purification Task Team. 
The Team was tasked by Naval ilir Warfare Center Weapons Division (NAWCWPNS) 
Weapons Director and Naval Surface Warfare Center Indian Hard (NSWC I D )  
Technical  Director on 5 Uarch 1992 to i d e n t i f y  both dupl i ca t ive  and 
complementary mission areas, as defined in references (a1 through (dl; to 
identify unique capabilities: and to draft a nemoraadum of Agreement (MOA) 
establishing appropriate working relationships and involvement of the two 
Divisions in support of the Navy's solid propulsion and energetic materials 
requirem- Reference (el documented the Task Term's approach and 
promulg&S&A.%s Plan of Action and Milestones. 

- 

2. On 23 June 1992 the Task Team presented it; findings to NAWCWPNS Weapons 
Director and NSWC IXD Technical Director via Videoteleconference (VTC), - 
enclosure (1). Principal conclusions are summmarized below: - 

a In the missile solid propulsion area, NAWCWPNS and NSWC XED are 
working predominantly in Research and Development, and production/in-service 
engineering (ISE), respectively. This is in consonance with reference (f). 

b. In the guns, rockets. target and aircraft assisted takeoff (JATO), 
and aircrew escape propulsion (AEPSI areas NSWC IBD is predominant for 
development, production, and ISE. There is almost no research work on-qoing. 
NAWCWPNS is involved to only a xrnor degree. 



Subj :  SOLID PROPULSION MISSION PURIFICATION 

e. I d e n t f f y  p o i n t s  of c o n t a c t  t o  pursue j o i n t  e f f o r t s  Task Team 
i n  t h e  environmental  and s e r v i c e  l i f e  a r eas .  

5. M r .  Robbins and M r .  Mi t che l l  w i l l  meet i n  l a t e  J u l y  o r  e a r l y  August 
1992 t o  f i n a l i z e  t h e  Task Team Repor t ,  and t o  i n i t i a t e  d i s c t ~ s s i o n s  on Action 
I tems r e l a t i n g  t o  j o i n t  ven tu re s  and coopera t ive  programs. 

DG D. A. GOSS 0- 
Acting 

copy t o :  
NSWC I H D  (26 ,  5830, 620, 630) 

a l i n d  Copy to :  
~ 2 0 2 0  (Ledebur)  

Writer:  J. Robbins, 327, 939-7210 
mist: J. Witwar, 6/30/92 

327 
3273 (McDowall) 
3442 w/o e n c l  
389 
621 



SOLID PROPULSION MISSION PURIFICATION 
STATUS 

TEAM TASKED BY NAWCWPNS 03 AND NSWC IHD TD 5 MAR 92 

KICKOFF MEETING 30 MARCH AT CHINA LAKE 
2 s 

STATUS MEETING 28 APRIL AT WHITE OAK (BOGGS & MITCHELL ONLY) 
8 

3 z 
V) 

WORKING MEETING 18 MAY AT INDIAN HEAD 

STATUS REPORT TO NAWCWPNS 03 AND NSWC IHD TO 21 MAY 

WRAPUP MEETING 3 JUNE AT CHINA LAKE 

VTC FINAL REPORT 23 JUNE 
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SOLID PROPULSION MISSION PURIFICATION 
I ,  l\l\b 

1 ,  , I  

STATUS 
'r 

IDENTIFICATION OF OVERLAP AREAS DONE 
- SOLID PROPULSION (INCL MISSILES, ROCKETS, 

AEPS, TARGETS & GUNS) 
- SPECIAL WEAPONS SUPPORT 
- SIMULATORS 

COLLECTION OF WORKLOAD DATA DONE 

COLLECTION OF CAPABILITIES DATA 
- PERSONNEL 
- FACILITIES & EQUIPMENT 

DONE 

IMPLEMENTATION PLAN OR M.O.A. PENDING 
- DIRECTION ON HOW TO PROCEED REQUESTED 
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SOLID PROPULSION EQUIPMENT 
I Ill A,! 

(LAB EQUIPMENT, HARDWARE, ETC.) 
/ I !  I.., , 

I ' , ''1; jl! 
Approx 
Value 

Code 321 1 Propellant Technology Branch 
Code 3212 Thermal & Process Evaluation Branch 
Code 3214 Properties Analysis Branch 
Code 3271 Missile Performance Branch 
Code 3272 Ordnance Processing Branch 

Composites and Plastics Lab 
Code 3273 Systems Technology Branch 
Code 35904 Composites Fabrication Facility 
Code 3647 Materials ~ngineering Lab 

Code 38 Research Department 

Code 39 Sim Lab 
Code 621 Ordnance T&E Division. 

Total 
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SOLID PROPULSION WORKLOAD 
WORKYEARS by APPLICATION 

- 

MISSILES 

, /bill 
I ? '  

1,111 

GUNS 

ROCKETS 

AEPS 

TARGETS 

TOTALS 1 117.06 1 66.06 ' 1 21.26 

TOTALS I ISE 

15.28 

0 

0 

PROD'N RESEARCH OEVEL 

0.80 

2.06 

4.76 

1.76 

1 

0 

0 ,  

0 

0 

0 





SOUD PROPULSION WORKLOAD RESURCH 

Mtss~les R o a e t s  AEPS Tugwts Guns I)ndtrscrcb I 

1 
I 

I 
SCUD PROPULSlON WORKLOAD. DEVELOPMENT 

. I 

I : I  

tAsvlrs Rockets AEPS fw*r Gum \ ~ n b i r . d d  j 
I 

SOUD PROPULSON WORKLOAD - PAODUCTlON i 

Mss~lrs Rock- AEPS Tugmu 

-- - = =- - 
- - - -- -- 
- - SOU0 PROPULSION WORKLOAD; ISE 

Missiles R&eU AEPS 7 q . U  Gum Wn&.cld 
I 1 



NSWC IHD 
SOLID PROPULSION TASKING 

WORKYEARS by CATEGORY 



NAWC UNIQUE CAPABILITIES 

, 3 ,  'l'lj 

SYNTHESIS OF HlGH ENERGY DENSITY MATERIALS 
MOLECULE TO PILOT PRODUCTION SINGLE-SITE CAPABILITY 
COMBUSTION RESEARCH AND DIAGNOSTICS 
COMBUSTION INSTABILITY, EXPERIMENTAL AND ANALYTICAL 
REDUCED SIGNATURE 
INSENSITIVE MUNITIONS 
THRUST VECTOR CONTROL 
LARGE MOTOR STATIC TESTING 
REAL-TIME RADIOGRAPHY 
IRIRCSNISUAL PLUME MEASUREMENT 
HlGH HAZARD MOTOR TESTING 
COMPUTER TOMOGRAPHY 
COMPOSITE CASE WINDING FACILITY 
MISSILE ACTUATION CONTROL LAB 
COMPOSITESIPLASTICS LAB 
CAD/M I 

1,000,000 ACRES OF REAL ESTATE 
1,700 SQUARE MILES OF AIRSPACE 
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NAWCWPNSlCL Unique Capabilities 

The unique capabilities of the Naval Air Warfare Center. China Lakc. Ca. include the 
following: 

Synthesis of high energy density materials. 
MoItcule to pilot production single-sirc capability. 
Combdon research and diagnosrics. 
Combustion instability, experimental and analytical. 
Redwisignaarre. 
Insensitive munitions. 
ThntstvectofconmL 
Large motor static testing. 
Real-time radiography. 
IR/RCSIvisual plume mcamement 
High haplrd motor testing. 
Computer tomography. 
Composite case winding fhdity. 
Missiie actuation conml laboratory. 
Compositcs/plastics IabomKuy. 
CADIM 
1,000,000 awes of real estate 
1.700 square miles of airspace. 



Navy capabilities in detonation science of military explosives are 
unique and are essential to guide use or current explosives and to 
define benefits of new explosive concepts. Navy expertise is 
recognized nationally and internationally. Project RELIANCE 
Integrates national resources for explosives work, and the RELI- 
ANCE Explosives and Warheads Panel is chaired by the Navy (T. 
Smith of NSWC), TTCP integrates international explosives S&T and 
the TTCP explosives WAG-11 is chaired by Navy. Navy ShEs co- 
ordinate their work nationally to make best use of the national 
resources, and coordinate internationally to take maximum 
advantage of savings that can accrue from cooperative development 
efforts amongst allied nations. Navy national leadership role in 
explosive technology is also demonstrated by high acceptance under 
peer review in activities such as the International Detonation 
symposium (Table 1). 

FACILITIES - NSWC has facilities suitable for performance of 
all work required f o r  the development of new explosives, starting 
from the chemical synthesis and proceeding through to the mixing 
02 pilot plant qunatities of explosive conpositions. A listing of 
NSWC facilities for explosive development work is given in 
Table 2. 

FULL SPECTRUM AND VERTICALLY INTEGRATED PROGRAM - Navy 
expertise is present for all features of explosive development, 
including new ingredients, formulating and mixing, processing, 
scale-up, fundamentals of energy release, energy coupling, 
sensitivity, explosive output predictions and modeling, testing at 
all scales and in all environments, and cooperation with munition 
programs to achieve technology transition. Navy has long history 
of dedicated 6.1 and 6.2 programs in explosives, and in recent 
years has had a strong advanced development program for explosives 
as part of the I M D  Program, 

COMPARISON OF EXPLOSIVES EXPERTISE AND ACTIVITY AMONGST THE 
THREE SERVICES - Table 3 provides a summary of the respective 
three-Service levels of expertise and activity in the set of 
disciplines that comprise full-spectrum development of explosives. 
The Navy has by far the strongest investment in the fundamental 
sciences. The Army 6.1 Chemical Synthesis program is also widely 
respected. All underwater explosive development has been 
performed by the Navy, as would be expected. At the  6 . 2  level, 
both Navy and Army have substantial expertise, and there is 
significant Air Force capability in selected areas. 

COMPARISON OF SERVICE FACILITIES AVAILABLE FOR EXPLOSIVES 
DEVEWPMENT AND TESTING - Table 4 provides an estimate of the 
respective suitability of the facilities of NSWC, ARDEC and Eglin 
AFB for performance of all DOD work. Each agency is equipped to 
perform significant portions of the total work load. However, the 
NSWC capability is clearly the strongest. 

INSENSITIVE MUNITIONS LEADERSHIP - ~nsensitive Munitions is a 
major technology thrust for all Semices. Navy was the instigator 
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TABLE 2 .  FACILITIES TO PERFORM THE WORK 

NSWC* has all the facilities to perfom all the work 
required for the development of  new explosives, starting from the 
chamical synthesis and proceeding through t o  the mixing of pilot 
production quantities of explosive compositions. A listing of 
facilities for explosive development is given below: 

A. Explosive Chemistry - Small-scale chemical synthesis laboratory - Chemical analysis laboratory - Energetic materials chemical synthesis pilot plant - Small-scale fomulations design and development work 

B. Explosive Mixing Facilities - Melt-cast compositions (1 to 3000 gallon) - PBX compositions (half-pint to 150 gallon) - Casting of explosives into warheads 
c .  continuous Processing Facilities - Three twin-screw extruders; one at laboratory level, 

two at pilot plant level 

D. Explosive Pressing Facilities - Laboratory level (25 ton and 300 ton hydraulic 
presses; 8-incheand 6-inch isostatic presses) - Pilot plant level (10 ton to Z O O 0  tan presses) 

E. Explosive Mnchining - NC lathes - NC millipg machines - Other lathes - Saws, drilling machines 

F. Explosive Test Chambers - One chamber for up to 50-pound exp1,osions; modern 
instrumentation for diagnostics; coupled to light 
gas guns for specialized detonation science and 
warhead vulnerabilit studies X - Fiva (5) chambers, w th varied instrumentation, suited 
t o  t e s t i n g  with,up to five pounds of explosives. 

G .  Underwater Explosive Performance Test capability - Water-filled Quarry (under contract) - Underwater explosive performance testing equipment 
in mobile trailers; suitable diag-nostics for obtaining 
prompt (near real time) r e s u l t s  from tests on shot-by- 
shot basis for measurements of underwater shock and 
bubble phenomena. current testing is performed at 
privately owned water-filled quarries. (NSWC test 
capability for underwater environments is unique in 
the world.) 

- Tourmaline gage manufacturing system 
C 



TABLE 3 SERVICE EXPERTISE IN TERM OF PEOPLE/PROGMS 

Techno1 ogy Element 

Synthesf s 
6.1 Process! ng 

Underwater Detonics 
. Physical Chemistry 

Service Capabili ty 
Army Navy Air Force 

Ingredients N A L HA 
Formul at i ng/Mi xi ng 

11 M I1 
6 . 2  

U/W Detonation Science 
n M 11 

Expl . Sensitivity 
D M 81 

Performance (Output) w H tI  

Target Interact ion 
u L . "  

T e s t  Methods 
81 M 

Non-Convent1 onal Designs 
I1 L n 

6.2 
Other 
Expl . 

Ingredients 
Formul ating/Mixing 
Detonation Science 
Sensitivity 
Performance (Output) 
Target Interaction 
Test Methods 
FA€ Techno1 ogy 
Fuze Train Explosives 
Non- Conventional Designs 

Explosives for Mines M L 0 
6.3A Mfssile Warhead Explosives M M+ 0 

Conventional Weapons Explosives 0 It* 14 
Explosives for U/U Weapons N A Mf NA 

KEY: H = HIGH - EXPERTS Iff PLACE; SERVICE NEEDS BEING MET 
Il = HEolUH - SOHE EXPERTISE; HIGH PRIORITY NEEDS BEING HET 
L - LOW - MODEST ACTIVITY; SELECTED NEEDS BEING ADDRESSED 
0 = NO EVIDENCE OF ACTIVITY 

NA - NOT APPLICABLE - 6.38 PROGRAII OF NAVY, BUT IS DEDICATED TO IH AND EMPHASIZES 
EXPLOSIVES ROLE FOR I l l  (AND IS INCLUDED IN OSO TECH BASE PROGRAM) 



TABLE 4 .  COKPARISON OF SERVfCE FACILITIES -AVAILABLE 
FOR EXPIDSIVES DEVELDPMENT AND TESTING 

TECHNOLOGY COMPONENT FACILITY AVAILABILITY 
(Z OF TOTAL DOD NEED) 

LOCATIONS: NSWC ARClEC 'ECLIN 

Chemistry Labs ( 2 0  grams) 6 0  4 0  20 

Physical/Chemical 
characterization Labs 50 SO 10 

Detonation Science Labs 50 20 20  

pilot Synthesis (Energetics) 100 30 10 

Fonnulating/Mixing 100 3 CI 30 
mix cast  press 
machine extrude other 

Formulation Scale-Up 100 30 50 
loading 
process development 

P i l o t  Production Facility 100 
(100 -6000 pounds) 
loading 
process development 

Note: The information of this table was generated during one of 
the ear ly  Project RELIANCE Workshops, where attendance 
included technology leaders from each of the indicated 
agencies. This should used a s  an i n i t i a l  estimate of 
comparative capability, and w i l l  need to be  validated 
before consolidation decisions are finalized. 
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WHY NAVY? - FULL SPECTRU 

THE RECENT MERGER OF WHITE OAK AND INDIAN 
HEAD ENHANCES THE CAPABILITIES OF BOTH BY 
COMBINING S&T AND PRODUCTION SMARTS 

S&T 

PILOT PLANT 

LOW RATE PRODUCTION 
DEMIL AND DISPOSAL 

*ALL EXPLOSIVES PRODUCT LINES 

CHINA LAKE HAS CAPABILITY IN SELECTED 
EXPLOSIVE S&T DISCIPLINES 
PROPULSION CAPABILITY AT CL PROVIDES SOME 
BACK-UP FOR EXPLOSIVES S&T 



THE DOD INVESTMENT IN EXPLOSIVES 

FY 94 FY 95 FY 96 FY 97 FY 98 FY 99 FY 00 

NAVY* 14382 15244 1561 9 15987 16470 1 6770 16970 

AIR FORCE 320 960 960 780 780 780 780 

ARMY 6870 4010 3280 2850 2900 2900 2900 

OSD" 231 0 1965 241 5 2415 1990 1990 1990 

DOE LABS" ~ 1 9 6 5 ~ ~ . J % U ~ ~ Q  

TOTALS 26192 24144 24689 24447 241 30 24430 24630 

'NAVY 6.1 PROGRAM SUPPORTS THE GENERAL FIELD OF ENERGETIC MATERIALS 
*"JOINT MUNITIONS TECHNOLOGY PROGRAMS, I.E. MATCHING FUNDS FROM DOE 


