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BRAC 95 

Joint Cross-Service Group on Test & Evaluation 

Tuesday, June 7,1994 

Minutes 

The fourteenth meeting of the BRAC 95 Joint Cross-Service Group on Test and 
Evaluation convened at 0900. Mr. Lee Frame and Mr. Irv Boyles chaired the meeting. The 
agenda, a list of attendees, and handouts are attached. 

NEW BUSINESS: 

Mr. Frame commented on the proposed optimization model for cross-service analysis. 
Discussion ensued on how the model bands sites as 3-2-1. There was concern that Services 
might band all their installations as 3s (high value). The Group understood that because they will 
determine the inputs to the model and review the results there would be sufficient oversight to 
preclude this from happening. 

Discussion then turned to the instructions currently in draft that explain the use of the 
model. There was concern that the instruction portrays the model as the sole process used in the 
cross-service analysis. It was emphasized that the current instruction does not speak to the entire 
cross-service analysis process as it doesn't take into consideration military judgement or the Cost 
of Base Realignment Actions model. The Group was assured they would have an input to any 
policy or instruction related to the cross-service analysis. 

The subgroup then presented the Group with a status of excess capacity methodology and 
projected workload methodology. The subgroup briefed on three different calculations they 
examined for determining excess capacity. These are Potential Excess Capacity, Historic 
Excess Capacity and Available Excess Capacity. The subgroup recommended the Group not use 
the Potential Excess Capacity calculation to determine excess capacity because the unconstrained 
workload was judged to be an unrealistic assessment. The Group agreed not to use the Potential 
Excess Capacity calculation for determining excess capacity. 

The subgroup then discussed the two remaining alternatives they are examining to 
calculate excess capacity. The subgroup was not prepared at this time to offer a recommendation 
to the Group, therefore the Group agreed to have the subgroup continue working these two 
alternatives and report back at the next meeting. 

The subgroup then informed the Group that they have not made significant progress in 
determining workload projections. The subgroup will continue to meet and work out issues and 
inform the Group of their status at the next meeting. 



'Cr The subgroup then briefed they are still developing weights, measures, and methodology 
for determining functional value and do not have proposals to consider at this time. They will 
continue to work this issue. 

The final discussion centered on a review of previous meeting minutes to determine if 
there are past issues remaining unresolved. The subgroup presented a list of potential open 
items. The Group reviewed the list and determined the following: 

8 Feb 94: Issue: need to verify a change to the Action Plan (not using Board of Directors 
to review BRAC products). Although this issue was left to the discretion of the Co-Chairs, the 
Group agreed that there was no longer a need to use the Board of Directors to review work in 
progress and the Action plan would be revised to remove taskings to the Board. Action: 
Subgroup to submit revised action plan. (Closed) 

22 Feb 94: Issue: What defense agencies conduct T&E? Should we include them in our 
process? Action: None. The Group agreed that the subgroup did review other defense agencies 
as they developed the functional categories. The Group's approval of those categories constituted 
acceptance of applicable defense agencies, therefore no other defense agencies need to be 
considered within the context of this Group. (Closed) 

22 Feb 94: Issue: How do we handle evolving technologies? Action: None. Since the 
Group agreed to use the FYDP as the source of future requirements, the only evolving 
technologies that can be considered are those that are budgeted in the FYDP. (Closed) 

28 Feb and 8 Mar 94: Issue: How do we project workload? No decision on workload 
projection? Action: Subgroup continuing to work issue. (Open) 

28 Feb 94: Issue: How do we handle classified facilities? Action: Mr. Toomer agreed 
to raise this issue to the Steering Group at the June 6 meeting. Additionally, the Service 
representatives were asked to determine if classified facilities were included in the data calls. 
(Open) 

8 Mar 94 and 15 Mar 94: Issue: Assumptions, data analysis, excess capacity 
determination, measures of merit and data elements. Action: Subgroup. All of the above 
except excess capacity determination is closed as a result of the Group's approval of guidance to 
the Military Departments. Excess capacity determination is ongoing by the subgroup. (Open) 

15 Mar 94: Issue: This subgroup would identify a technical baseline for functions, 
identify a workload baseline for excess capacity analysis, and identi@ workload for analysis. 
(Open) 



22 Mar 94: Issue: The Group agreed to the cross-service analysis plan presented by the 
subgroup. Action: Remove statement fiom meeting minutes. The Group agreed this was not the 
case as a cross-service analysis plan was to be issued by the Steering Group and is currently 
being developed by the same. (Closed) 

22 Mar 94: Issue: Milestone Schedule. Action: Since the Steering Group determined 
they will develop an overarching milestone schedule that all cross-service groups can use this 
issue is no longer applicable. (Closed) 

22 Mar 94: Issue: Workload, excess capacity analytical process. Action: Subgroup. 
These two items are currently being developed by the subgroup. (Open) 

OLD BUSINESS: 

The issue fiom the last meeting on membership listings was raised. The Group 
recognized this issue is still open and members are in the process of refining their listing of 
attendees. (Open) 

There being no other items for discussion, the meeting adjourned at 1020. 

Approved: 1 
Lee Frame 
Co-Chairman 

1 6 dUN 1994 
Acting Co-Chairrn 

Attachments 
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BRAC 95 
T&E Joint Cross-Semi ce Group Meeting 

0900, Tuesday, 7 June 1994 
Conference Roam, 1C730, Pentagon 

opening Remarks 

Working Group Status Report 

Assessment of  Previous Minutes 
fo r  Unclosed Actions 

Discussion of  Joint Cross-Service 
Analysis Process 

Action Items / Wrap Up 









Functional Values 

Continuing to Develop Scoring 
Scheme for Quantifying Data Call 
Questions 

Looking for Other Methods that Allow 
us to Focus More Quickly and Simply ' 



Workload Projections 

Agreement to Date 
- 

- FY92/93 Base for Workload and 
Funding 

- Projection lndex = (FY92/93 WL) / 
(FY92/93 $) 

- Projections = (Future Year $) X lndex 
- FYOO, FYOI Same as FY99 

Under Discussion 
- Weighting RDTE vs Procurement 



'Cr 

Advantages: 

Potential Excess Capacitv (PEC] 
[UC-PWL] 

1. PEC provides an estimate of the maximum output capacity of a facility given the existing 
infrastructure and assuming manpower and consumable supplies are unlimited. 

2. PEC may identify the greatest number of potential opportunities for realignment, 
consolidation and closure 

Disadvantages: 

1. PEC utilizes the Unconstrained Capacity calculation which could present an 
unrealistically large capacity picture. This creates the potential for undue audit attention (i.e.: GAO) 
if taken out of context. Misuse of results by auditors/reviewers could result in charges of not taking 
full advantage of the opportunity presented. This approach, which employs a derived estimate, may 
not be as defendable as historical workload data: 

a. PEC utilizes the Unconstrained Capacity calculation which is driven by facility 
downtime rather than personnel staffmg. This artificially drives the "maximum" 
through-put and does not necessarily optimize personnel workload. 

b. The Unconstrained Capacity calculation does not automatically adjust for increased 
downtime due to increased usage. If the Unconstrained Capacity worksheet is not 
filled out correctly, there exist a strong potential that activities will not adjust their 
current downtime to reflect an estimated three shift operation. This will inflate the 
potential capacity. 

...- 

c. Three shift operation for most T&E facilities is unrealistic. 

2. PEC does not ensure retention of surge capability for mobilization purposes. ' 



MINUTES REVIEW 

1 Feb 

8 Feb 

15 Feb 

22 Feb 

28 Feb 

8 Mar 

15 Mar 

22 Mar 

No unresolved issues 

Need to verfiy a change to the Action Plan 
(Not using BOD to review BRAC products) 

No unresolved issues 

Open - What defense agencies conduct T&E? Should we 
include them in our process? 

Open - How do we handle evolving technologies? 

Open - How do we project workload? 

Open - How do we handle classified facilities? 

Open - No decision on workload projection. 

Open - Assumptions, data analysis, excess capacity 
determination, measures of merit, and data elements 

Open - Workload, excess capacity determination, utilization 

Open - This subgroup would identify a technical baseline for 
functions, identify a workload baseline for excess capacity 
analysis, and identify workload for analysis 

Open - The Group agreed to the cross-service analysis plan 
presented by the subgroup 

Open - Milestone schedule 

Open - Workload, excess capacity analytical process 

NOTE: The minutes of each meeting must include all briefing slides presented 
as an attachment. 





DEPARTMENT OF THE NAVY 
O t t l C t  O* ?ME btCI1ETARV - 

WhSLIINOTON. D.C. 201S09t000 

BSATJMS 
9 June 1994 

MEMORANDUM FOR THE CO-CHAIRMAN, T&E JOWf WORKING GROUP 

Subj: NAVY REPRESENTATIVES FOR T&E CROSS-SERVICE EFFORTS 

As quested in the 31 May 1994 T&E Cross-Service Working Group meeting. the 
following information b submitted to satisfy the DOD BRAC Inte.mal Control Plan 
requirements to nolify the OSD BRAC Steering Group of all Navy personnel working in the 
T&E Cross-Sentice area. 

As specified in previous letters, all Navy personnel involved in the Joint Working 
Groups are members of the Navy BRAC team. The Navy BRAC team members were 
selected by the Under Sccrctary of the Navy, to encornpas the expwtise required to make the 
technical and operational rccommcndations for the BRAC process. 

Mr. Gerald Schiefer continues to be the Navy's Principd to the T&E Joint Working 
Group. His Alternate is CAP?' Dave Rose. In addition to these two personnel, CDR Mark 

cV Samuels, Mr. Don DeYoung. Mr. Dave Wennergren and Dr. Ron Nickel will provide support 
in sub-group activities, and other effork as required, 

CDR Samuels will be the Principal for Cross-Service Optimization Model and 
COBRA Model operation. Mr. DeYoung will be the Alternate. Dr. Nickel and Mr. 
Wennergren will provide technical oversight and assistance for these model operations as 
required and ensure coordination with all other Navy efforts associated with other Cross- 
Service W orklng Groups. 

As was discussed during the S&&g Group meeting of 8 June 1994, we share the 
OSD concern with the potential for predecisional public disclosures which open avenues for 
challenges as wcU as outside comment on what is an internal process before decisions are 
announced by the Secretary of Defense. Lack of controls over access to efforts and 
continually changing participants will greatly cootribute to this problem. 

Base Structure Evaluation Comm ttes C 

1 OTAL P. C2 



BRAC 95 

Joint Cross-Service Group on Test & Evaluation 

Tuesday, June 14,1994 

Minutes 

The fifteenth meeting of the BRAC 95 Joint Cross-Service Group on Test and Evaluation 
convened at 0900. Mr. Lee Frame and Mr. John Burt chaired the meeting. The agenda, a list of 
attendees, and handouts are attached. 

NEW BUSINESS: 

The meeting began with an update on the June 8 Steering Group meeting. The first 
discussion pertained to the agreements reached by the Military Departments on cross-service 
analyses. Three specific agreements were that the analyses would be based on Joint Cross- 
Service Group instructions, the Tri-Department teams from the Military Departments BRAC 
offices will conduct the analyses, and the optimization model is a tool to help the JCSGs. The 
optimization model will be run at least twice--unconstrained based on JCSG functional data and 
constrained based on Military Department installation military value. Other agreements reached 
are the optimization model m s  would be in September and JCSG alternatives for Military 
Department consideration would be finalized in October. 

The next discussion turned to four unresolved issues introduced to the Steering Group: 
What role should installation military value play in the model; how many objective functions the 
model would solve; should the model output include sensitivity analysis; and, will use of the 
model be mandatory. The Steering Group discussed the roles of installation military value in the 
model. One point was that it was not needed since installation military values are not 
comparable. The other point was that in practical terms it would be difficult to exclude it from 
consideration. The Steering Group generally agreed that the model will solve for multiple 
objective functions, will include sensitivity analysis and we should consider making it mandatory 
for all JCSGs. No decision was reached on any unresolved issue and in particular on the use of 
installation military value in the model. 

The last discussion on the Steering Group meeting centered on what needs to be 
accomplished next. The Steering Group perceived the next steps to be to hammer out issues on 
what model will be used (a Navy or Air Force proposal), conduct training for JCSGs on how the 
model works, ensure JCSGs begin developing excess capacity and functional value 
methodologies (as well as methodology for using the model), have a Steering Group team review 
these methodologies with JCSGs, have the Steering Group approve the methodologies, and then 
and only then have the Military Departments send the JCSGs data inputs from the data calls. 



w There was considerable discussion within the Group on ensuring the optimization model 
would have all objective functions defined that each of the JCSGs would need. As part of the 
training the Group would receive on the model, notional data runs would be performed to help 
determine if objective functions need to be added. It was also pointed out that joint optimization 
model training with the Laboratory JCSG would be beneficial since the labs and T&E functions 
in some categories are so closely related. It was suggested that there may be a need to run joint 
optimization model runs with the Lab JCSG for this same reason. 

The meeting then turned to the subgroup to update the Group on capacity, workload 
projection and functional value. Discussion ensued on the terminology used by the subgroup in 
their slides. They stated the names may change as definitions are finalized to more accurately 
portray the term. One example was the term "surge" used differently in two places. The 
su.bgroup then briefed the Group on the definitions of the different capacity terms and the factors 
that make up the calculations. 

Discussion then ensued on the pros and cons of Historical Excess Capacity (HEC) and 
Available Excess Capacity (AEC). Upon completion of this discussion the Chairs asked the 
Group members to discuss their support for a capacity methodology. Members' comments 
ranged fi-om HEC not sustainable to HEC not being the best estimate of capacity. The Group 
then agreed that AEC would be used as the excess capacity methodology realizing there will be 
circumstances where judgement will need to be exercised where facilities are on more than a 
single shift. 

QIv As a result of using AEC, the Group discussed how to define a single shift which is a 
component of the AEC calculation. The subgroup developed 2008 test hours as a workyear 
standard. However, the Depot Maintenance JCSG uses 161 5 hours and the Laboratory JCSG 
is using approximately 2080 hours. Discussion ensued on which might be the better figure to 
use. The Group agreed to use 2008 test hours as the workload standard because it more 
accurately reflects the workload based on facility capacity rather than the Depot's figure which is 
more of an personnel capacity measurement. 

The Chairs then discussed the next actions the subgroup needed to pursue. These are to 
define the objective functions that would be required by this Group to incorporate or ensure are 
already incorporated in the optimization model and the development of an action plan that ties 
together the excess capacity, functional value, and optimization model methodologies. These 
will need to be completed by the next meeting for JCSG approval in order to brief the Steering 
Group Chairman at meeting to be determined shortly after June 24th. 

The Chairs also expressed their strong desire to obtain a copy of the optimization model 
so the subgroup can familiarize themselves with the model. Money is not to be an obstacle. Mr. 
Boyles stated he would take the lead on this. 



)V OLD BUSINESS: 

One issue raised fiom last meeting dealing with the rewrite of the Action Plan was 
examined by the subgroup. It was determined that references to what the T&E Board of 
Directors will do for the Group were general enough that it does not require alteration. 

The Army provided a list of their membership to the JCSG and subgroups. Still pending 
are Air Force, Navy and Defense Agencies. (Open) 

There being no other items for discussion, the meeting adjourned at 1056. - 

Co-Chairman 

Attachments 

ohn urt 
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BRAC 95 
T&B Joint  C r o s s  -Service Group Meeting 

0900, Tuesday, 14 June 1994 
Conference Roam, 1C730, Pentagon 

Agenda 

Opening Remarks 

Steering Group Meeting Report / 
Discussion of N e a r  Tenn 
Requirements 

Working Group Status Report 

Open Issues 

Action Items / Wrap UP 





r 

Cross-Service Analyses 

# Bob Bayer sa id  he r e a l l y  considers 
these resolved i n  favo r  o f  t he  
second a l t e r n a t i v e  i n  each case. 

What role should installation military value play in model 
+ Use when running constrained model, or 
+ Not needed as they are not comparable 

I 
How many objective functions model would solve 

I + One - i.e. maximize reduction in excess capacity, or 
+ Multiple - 1.e. minimize sites, maximize values, etc. 

Model output to include sensitivity analysis? 
+ Not required, or 
+ Yes, will aid JCSG's in developlng alternatives 

Use of model 
+ Optional for each JCSG, or 
+ Mandatory 





FOR OFFICIAL USE ONLY - WORKING DRAFT 

14 June 1994 

T&E JWG Briefing Agenda 

I 

-Workload Projection 

-Functional Value 

6/9/94 - WORKING DRAFT 4 3 1  P 



FOR OFFICIAL USE O N L ~  - WORKING DRAFT 

' r-- Capacity Analysis 

Year 

Definitions 

Potential Excess Cap (surge) = UC - Projected WL 
Available Excess Cap = 1 shift standard - Projected WL 
Historical Excess Cap = Peak Workload year - Projected WL 
Max Throughput = Unconstrained capacity 

- WORKING DRAFT 



FOR OFFICIAL USE ONLY - WORKING DRAFT 

4 

T&E JWG STATUS 

DEFINITIONS 

UC - Unconstrained Capacity: Line defined by the Unconstrained 
capacity calculation. UC represents the theoretical maximum 
capacity of a facility given its existing infrastructure assuming 
that manpower and consumable supplies are unlimited 

I 

SS - Single Shift: Line defined by multiplying the total workload per 
facility hour (sum of col. #7 of UC worksheet) by 2008 hours. 
SS represents an estimated single shift operation for the 
facility based on its response to  the UC worksheets. 

6/9/94 - WORKING DRAFT 4:51 P 



FOR OFFICIAL USE ONLV - WORKING DRAFT 

4 

T&E JWG STATUS 

DEFINITIONS (CONT) 

HW - Historical Workload: Curve defined by the historical workload 
as reported by each facility. Represents the workload that the 
facility actually achieved in each year. 

HP - Historical Peak: Line defined by the maximum single year 
workload achieved by the facility as shown on the HW curve. 
Represents the maximum demonstrated capacity of that 
facility for the resource constraints existing within the time 
period reported. 

611 3194 - WORKING DRAFT 4:28 P 



FOR OFFICIAL USE ONLY - WORKING DRAFT 

4 

T&E JWG STATUS 

DEFINITIONS (CONT) 

PWL - Projected Workload: Workload requirements projected 
to FY-2001 

I HEC - Historical Excess Capacity: HP-PWL 

AEC - Available Excess Capacity: SS-PWL 
1 

PEC - Potential Excess Capacity: UC- PWL 

SC - Surge Capacity: UC - {HP or SS) 

6/9/94 - WORKING DRAFT 4:51 P 



FOR OFFICIAL USE O ~ L  f - WORKING DRAFT 

611 3/94 - WORKING DRAFT 12:40 

4 

T&E JWG STATUS 

I 

Capacity 

@ Excess Capacity is defined by either: 

Historical Excess Capacity = Historical Peak - Project Workload 

or 

Available Excess Capacity = Single Shift standard - Proj. WL 



FOR OFFICIAL USE ONLY - WORKING DRAFT 

f 
- - 

T&E JWG STATUS 
Capacity (Cont.) 

HISTORICAL EXCESS CAPACITY 

1. HEC provides excess capacity based 1 HP is a measure of workload 
on demonstrated performance, not completed and does not necessarily 
estimated performance. capture or reflect facility capacity. 

2. By using historical workload, HP 2. The infrastructure that achieved HP 
presents an achievable capacity that may not reflect current infrastructure. 
may not require infrastructure It does not reflect programmed 
enhancements infrastructure. 

3. Although HP represents a full years 
operation, it may not be sustainable for 
multiple successive years 

611 3194 WORKING DRAFT 7:35 A 



FOR OFFICIAL USE 6.-f - WORKING DRAFT 

T&E JWG STATUS 
Capacity (cont.) 

HISTORICAL EXCESS CAPACITY (CONT.) 

3. In utilizing historical (test hours) 4. HEC does not normalize facility 
workyear data, HEC is consistent with capacity across all three military 
the approach being utilized by the departments. 
Lab. JWG. 

4. HEC ensures retention of a surge 
capability during mobilization 
contingencies. 

5. HEC compares facilities based on 
whatever shift scheme has been a utilized. 

f - WORKING DRAFT 4:51 P 



- 
FOR OFFICIAL USE ONLY - WORKING DRAFT 

T&E JWG STATUS 
Capacity (cont.) 

AVAILABLE EXCESS CAPACITY 

1. AEC provides an estimate of excess 
capacity and will not require 
infrastructure enhancements since based 
on existing infrastructure. 

2. AEC normalizes excess capacity data 
across all military departments 

3. AEC is consistent with DoD single shift 
standards which is used by the Depot 
JWG (Depot group specifically asked for 
single shift data) 

AEC ensures retention of a surge 
ability during contingencies. 

1. SS is an estimate versus 
demonstrated data. 

2. AEC assumes downtime can be 
accommodated outside of the single 
shift standard. 

3. Some facilities may not be optimized 
by a single shift standard. 

4. AEC does not reflect programmed 
infrastructure changes. 

- WORKING DRAFT 4:13 P 



FOR OFFICIAL USE O h ~ f  - WORKING DRAFT 

a JWG UNABLE TO REACH CONSENSUS ON WHICH EXCESS 
CAPACITY TO USE 

-Historical vs Available 

JWG REQUESTS JCSG TO DECIDE AND 
PROVIDE GUIDANCE 

NORKING DRAFT 



t 
FOR OFFICIAL USE O k ~ f  - WORKING DRAFT 

T&E JWG STATUS 
Planned Activities 

Planned Activities 14-21 June 94 

- Complete Workload Projection Methodology 

- Formulate Target Reduction Methodology 

- Strawman for Functional Value 

611 3194 WORKING DRAFT 



FOR OFFICIAL USE ONLY - WORKING DRAFT 

4 

Single Shift Standard 

I Workyear standard (test hours) 

Depot- 161 5 hrs (DoD Standard), same as above - vacations 

T&E - 2008 hrs, 8 hrs, 5 day, 52 weeks, less 10 holidays 
- 

611 3194 ' - WORKING DRAFT 





DETERMINATION OF UNCONSTRAINED CAPACITY 

FACIUTV/CAPABILl'lY TITLE: 

ANNUAL HOURS OF DOWNTIME 
AVERAGE DOWNTIME PER DAY (LINE 1 + 365) 
AVERAGE HOURS AVAILABLE PER DAY (24-LINE 2) 

TEST 
TVPES 

TESTS AT 
ONE TIME 

WORKLOAD PER TEST WORKLOAD PER 
PER FACILITY HOUR FACILITY HOUR 

TOTAL C 

UNCoNrnAtNED 
CAPACI'f'Y PER DAY 
(UNE 3 x TOTAL Z) 

ANNUAL 
UNCONSTRAINED 



DEPARTMENT O F  THE ARMY 

OFFICE OF THE UNDER SECRETARY 

WASHINGTON. D.C. 20310-0102 

7 June 1994 

SAUS-OR 

-MEMORANDUM THRU DACS-TABS 

FOR DIRECTOR, TEST AND EVALUATION 

SUBJECT: Army T&E Joint Cross-Service Group 

The services have identified principals for the T&E JCSG 
membership. The JCSG members have support teams to jointly work 
issues associated with BRAC T&E inputs. My T&E JCSG support team 
members are: 

MAJ Essex Fowlks Mr. John Gehrig Mr. Raymond Wagner 
Mr. Tom Roller Mr. Gary Holloway 

The T&E JCSG workload projection and excess capacity sub-working 
group members are: 

Mr. Gary Holloway MAJ Essex Fowlks Mr. Tom Roller 

As needed, technical experts will be called in to provide 
specific requirements in support of the BRAC process. 

Request you endorse these individuals as members of the Army 
BRAC team. 

Point of contact for this action is MAJ Essex Fowlks, 
6 9 5 - 8 9 9 5 .  

mh@s$~ Walt r W. Hollis 
- 
Deputy Under Secretary of the Army 

(Operations ~esearch) 

CF:  
DOT&E 



DEP SECDEF JSCG TASKING (7 JAN 94) 

- ANALYZE CROSS-SERVICE TRADEOFFS 

- DEVELOP ALTERNATIVES AND EXCESS CAPACITY 
TARGETS FOR CONSIDERATION BY THE SERVICES 
IN THEIR MILITARY DEPARTMENT ANALYSES 

- USE TRI-SERVICE TEAM TO CONDUCT ANALYSIS 







I JOINT PROCESS I 

PROPOSED ANALYSIS TEAM STRUCTURE 

1 SECDEF I 
( MILITARY DEPARTMENTS 1 

- APPROVE YODEL 

JCSG JCSG 
- APPROVE ALTERNAWES 

I 

- CONDUCT ANMYSS 
. QEVEL~P~IECOYYENO 

urntun- - PREPARE NW FOR YODELS 

REVIEW 
GROUP 

I i 
I 

JWG 
(Tri-Service) 

AF ARMY NAVY 

[RUN COBRA MODEL 1 MODEL 1 TEAM 1 MODEL 1 TEAM 

I 
STEERING 
GROUP 

RUN OPT MODEL 

CENTRALIZED CONTROL 

DECENTRALIZEDEXECUTION 

I 

TRI-DEPT TEAM 

I 
J 





BRAC 95 

Joint Cross-Sewice Group on Test & Evaluation 

Tuesday, June 21,1994 

Minutes 

The sixteenth meeting of the BRAC 95 Joint Cross-Service Group on Test and Evaluation 
convened at 0900. Mr. Lee Frame and Mr. John Burt chaired the meeting. The agenda, a list of 
attendees, and handouts are attached. 

NEW BUSINESS: 

The meeting began with a review of documentation that outlines the tasks to be 
completed by the Joint Cross Service Group (JCSG). There was considerable discussion on what 
constitutes analysis and what role the JCSG will play in the analysis. Specifically, the January 7, 
1994, kick-off memo under the heading BRAC 95 Joint Cross-Service Grou~s  states that the 
JCSGs will "analyze cross-service tradeoffs." After spirited discussion on what constituted 
analysis, the Group understood the Military Departments will conduct the analyses as defined by 
the Group in their guidance to the Military Departments. Furthermore, it was explained that the 
Tri-Department BRAC Group that will run the optimization model for the JCSGs will be 
appointed by the Military Departments and will receive inputs for running the model from the 
JCSGs. The Tri-Department BRAC Group will then return the output of the runs to the Group 
where it will be reviewed as part of developing alternatives for fiuther analysis. 

The subgroup then provided a status of their work on workload projection methodology. 
Three alternatives for calculating hture workload were discussed. They are: Individual PE 
Method, Weighted TOA Method, and Total TOA Method. After defining each methodology, 
discussion ensued on the advantages and disadvantages of each method. The Group agreed to 
use the Total TOA Method to determine hture workload. The Chairmen asked the subgroup to 
perform a sensitivity analysis on this method to ensure it will provide realistic workload levels. 

The subgroup then discussed their progress on functional value analysis. The subgroup 
stated that they are working toward a method that incorporates modeling tools currently used by 
the Military Departments into a consolidated methodology for determining functional value. The 
subgroup estimated that they will complete the functional value fiamework by July 12. 
Discussion ensued about deadlines on the milestone charts after July 1. There was concern that 
deadlines after July 1, the established time for Services to release data to the JCSGs, would take 
valuable analytical time away from JCSGs. The Group agreed that all July 12 deadlines need to 
be accelerated to July 5 and asked the subgroup to rework the schedule to make this happen. On 
June 28, the Chairmen will be briefing the Assistant Secretary of Defense (Economic Security) 
on how the Group anticipates using the optimization model. Therefore, the Chairmen decided 
the deadline for the functional value framework will be due at the next meeting (June 28). 



The subgroup then briefed the Group on the excess capacity reduction target 
methodology. Mr. Burt was concerned that in some cases there will be instances where a facility 
will show a negative excess capacity because of the nature of the testing. He wanted to ensure 
there is some way to capture these anomalies into our Action Plan so that we don't end up 
making a decision to increasing a facility that shows a negative capacity when as it normally 
operates. The Group decided to accept the reduction target constraints proposed by the subgroup 
and add a fourth reflecting Mr. Burt's concerns. 

Discussion then turned to the testing of the optimization model. Some concerns arose 
that the objective functions are not performing as they should. The meeting on June 28th with 
Mr. Gotbaum, the ASD(ES), is supposed to highlight these type of problems with the 
optimization model. However, everyone was cautioned that before these problems are elevated 
they need to be run through Mr. Ron Nickel of Navy BSAT to ensure the model is being 
correctly utilized. The Chairmen reiterated the need for a crisp assessment of the model and 
encouraged the Laboratory JCSG be brought on-line in this assessment since the June 28th 
meeting will discuss the potential for joint optimization runs. 

The final discussion centered on the use of IDA office space to house the T&E subgroup 
during the analytical phase. A proposed floor plan was introduced along with a request for minor 
construction (knock down some walls, put up security walls, etc.). The Chairmen agreed to the 
plan and funding and a requirements listing for construction will be handed to Mr. Bolino as 
soon as possible. The subgroup was reminded that the more construction asked for will delay the 

(V subgroup fiom going in and working. They were asked to keep the construction to the absolute 
minimum. Depending on manning of the ofice space, there may be room to house the 
Laboratory subgroup for joint analysis. This will be determined later once a final floor plan is 
worked out and members to the T&E subgroup are named. 

OLD BUSINESS: . 
The Navy provided a list of their membership to the JCSG and subgroups. Still pending 

are listings fiom the Air Force and Defense Agencies. (Open) 

items for discussion, the meeting adj 
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since the relevant commission recommendation was made. 
Documentation for such changes must involve clear military value 
or significant savings, and be based on the final criteria, the 
force structure plan and the policy guidance for the BRAC 95 
process. 

The BRAC 95 process must enhance opportunities for 
consideration of cross-service tradeoffs and multi-service use of 
the remaining infrastructure. Since BRAC 95 is the last round of 

. closures authorized under Public Law 101-510, these efforts are 
critical to balancing the DoD base and force structures and to 
preserving readiness through the elimination of unnecessary 
infrastructure. Sharing authority among the Military 
Departments, Defense Agencies and the Office of the Secretary of 
.Defense is essential to sound decision making and taking 
advantage of available cross-service asset sharing opportunities. 
The authorities of the D-omponents and the joint qrouPS 
m i s h e d  by this policy guidance rollow and are depicted in 
Zrppendlx A. -- 
BRAC 95 Review G r o w  

The Under Secretary of Defense for Acquisition and 
Technology (USD(A&T)) will chair a senior level BRAC 95 Review 

(CI Group to oversee the entire BRAC 95 process. The members of the 
BRAC 95 Review Group will be: a senior level representative from 
each Military Department; the chairperson of the BRAC 95 Steering 
Group; the chairperson(s) of each BRAC 95 Joint Cross-Service 
Group; senior representatives from the Joint Staff, DoD 
Comptroller (COMP) , Program Analysis and Evaluation (PA&E) , 
Reserve Affairs (RA), General Counsel (GC), Environmental 
Security and the Defense Logistics Agency (DLA); and such other 
members as the U S D ( A 6 T )  considers appropriate. The BRAC 95 
Review Group authorities include, but are not limited to: 
reviewing BRAC 95 analysis policies and procedures; reviewing 
excess capacity analyses; establishing closure or realignment 
alternatives and numerical excess capacity reduction targets for 
consideration by the DoD Components; reviewing BRAC 95 work 
Sroducts of the DoD Components and BRAC 95 Joint Cross-Service 
Groups; and making recommendations to the Secretary of Defense, 
including cross-service tradeoff recommendations and 
recommendations on submission of below-threshold actions to the 
.I995 Commission. 
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BRAC 95 Steerina Group 

The Assistant Secretary of Defense for Economic Security 
(ASD(ES1) will chair a BRAC 95 Steering Group of study team 
leaders from: the Military Departments; DLA; each Joint Cross- 
Service Group; representatives from the Joint Staff, COMP, PA&€, 
, GC and Environmental Security; an2 such other members as the 
ASD(ES) considers appropriate. The purpose of the BRAC 95 
Steering Group is to assist the BRAC 95 Review Group in 
exercising its authorities and to review DoD Component 
supplementary BRAC 95 guidance. 

BRAC 95 Joint Cross-Service Groups 

BRAC 95 Joint Cross-Service Groups are hereby established in 
4 

six areas with significant potential for cross-service impacts in 
BRAC 95.  

Fl 'obt cross-service tJ T u 

be addressed by each cross-service group; to establish the 
S t i o n s  and bases to ~ d k  
guidelines, standards, assumptions, measures of merit, data 
elements and milestone schedules for DoD Component conduct of 

-s-common sypport iunctions; to o a e e  
omponent cross-service analyses of these comrnbn support 

functions; to identify necessary outsourcing policies and make 
recommendations regarding those policies; to review excess 
capacity analyses; to develop closure or realignment alternatives 
and numerical excess capacity reduction targets for consideration 
in such analyses; and to analyze cross-service tradeoffs. 

The purpose of the economic impact joint cross-service group 
is: to establish the guidelines for measuring economic impact 
and, if practicable, cumulative economic impact; to analyze DoD 
Component recommendations under those guidelines; and to develop 
a process for analyzing alternative closures or realignments 
necessitated by cumulative economic impact considerations, if 
necessary. 

BRAC 95 Joint Cross-Service Groups shall complete the . 
analytical design tasks above and issue guidance to the DoD 
Components, after review by the BRAC 95 Review Group, no later 
than March 31, 1994. The six BRAC 95 Joint Cross-Service Groups 
are : 

o Depot Maintenance: The group will be chaired by the 
Deputy Under Secretary Defense for Logistics (DUSD(L)) with 
members from each Military Department, the Joint Staff and DLA, 
and other offices as considered appropriate by the D U S D ( L ) .  The 
DASD(ER&BRAC) and the Deputy Assistant Secretary of Defense for 
Production Resources will also serve as members. 



w 0 
Test and Evaluation: The group will be jointly chaired 

by the Director, Test and Evaluation (D,T&E) and the Director, 
Operational Test and Evaluation (D, OT&E) with members from each 
Military Department, Defense Research and Engineering (DRCE), and 
other offices as considered appropriate by the chairpersons. The 
DASD(ER6BRAC) will also serve as a member. 

o Laboratories: The group will be chaired by the 
Director, Defense Research and Engineering (D, DRLE) with members 
from each Military Department, T&E, OT&E and other offices as 
considered appropriate by the D, DR&E.. The DASD (ERCBRAC) will 
also serve as a member. 

- -. o Military Treatment Facilities including Graduate 
Medical Education: The group will be chaired by the Assistant 
Secretary of Defense for Health Affairs (ASD (HA) ) with members 
from each Military Department and other offices as considered 
appropriate by ASD(HA).  The DASD(ER&BRAC) will also serve as a 
member. 

o Undergraduate Pilot Training: The group will be 
chaired by the Assistant Secretary of Defense for Personnel and 
Readiness ( A S D ( P & R ) )  with members from each Military Department 
and others as considered appropriate by the ASD (P&R) . The 

- DASD(ER&BRAC) will also serve as a member. 

o Economic Impact: The group will be chaired by Deputy w Assistant Secretary of Defense for Economic Reinvestment and BRAC 
(DASD(ER&BRAC)) with members from each Military Department, the 
Office of Economic Adjustment (OEA) and other offices as 
considered appropriate by the DASD(ER&BRAC). 

I A 
DoD Com~onents - 

The Secretaries of the Military Departments, the Directors 
of the Defense Agenc ies ,  and t h e  Heads o-OD Components 
shall (without delegation) submit their recommendations for base 
r e a l i a n m m o r  c~osurerunder Public Law 101-510, as amended, t o  

* 
the secretary of Defense. Recommendations and supporting 
documentation shall be delivered to the Assistant Secretary of  
Defense for Economic Security f o r  appropriate processing and 
forwarding to the Secretary of Defense. 

Heads of DoD Components will designate the individuals to 
serve on the joint groups as described above. 
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Component and BRAC 95 Joint Cross-Service Group responsibility. 

w DoD Components and BRAC 95 Joint Cross-Service Groups should 
avoid over-categorization in order to maximize opportunities for 
cross-service or intra-service tradeoffs. 

Reserve Component Impacts 

Considerable overall DoD savings can be realized through 
maximizing the use of Reserve component enclaves and through 
joint use of facilities by the Reserve components. However, 
these overall DoD savings may not be identified during the BRAC 
95 process. Consequently, DoD Components should look for 
opportunities to consolidate or relocate Reserve components onto 
active,bases to be retained in the base structure and onto 
closing or realigning bases. 

DoD Components must complete Reserve component recruiting 
demographic studies required by DoD Directive 1225.7 to ensure 
that the impact on the Reserve components of specific closures 
and realignments are considered. - 

- 

Cost of Base Realianment Actions (COBRA) Cost Model 

DoD Components must use the COBRA cost model to calculate- 
the costs, savings and return on investment of proposed closure 
and realignments. The Army is executive agent for COBRA and 
model improvements are Pnderway. 

- 

Communitv Preference 

DoD Components must document the receipt of valid requests 
received from communities expressing a preference for the closure 
of a military installation under Section 2924 of Public Law 101- 
510. DoD components will also document the steps taken to give 
these requests special consideration. Such documentation is 
subject to review by the General Accounting Office, the 
Commission and the Congress. 

pelease of Information, 

Data and analyses used by the DoD Components to evaluate 
rpilitarv installations for closure and realignment will not be 
released until the Secretary's recommendations have been 
forwarded to the 1995 Commission on March 1, 1995, unless 
specifically required by law, The 1995 Commission is required t 
hold public-hearings on-the recommendations. 

The General Accounting Office (GAO), however, has a special 
role in assisting the Cornmlssion in its review-and analysis of 
the Secretary's recommendations and must also prepare a report 
detailing the Department of Defense's selection process. As 
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Internal Control Plan for Managing 

the Identzjication of DoD Cross-Service Opportunities 
as Part of the DoD 1995 Base Realignment and 

Closure Process (BRAC-95) 

Background 

With certain exceptions, the exclusive procedures by which the Secretary of Defense 
(SECDEF) may pursue realignment or closure of military installations inside the United States 
are contained in Part A, Title XXIX of Public Law 101-510. the Defense Base Closure and 
Realignment Act of 1990; as amended by Public Law 102- 190 and Public Law 103-1 60; 
hereafter referred to as the Base Closure Act. The Base Closure Act also includes a provision 
for the Resident to appoint independent Base Closure and Realignment Commissions to review 
the Secretary of Defense's recommendations in calendar years 1991, 1993, and 1995. 

The Deputy Secretary of Defense (DEPSECDEF), in a memorandum dated 7 January 
1994, set fonh guidance, policy, procedures, authorities and responsibilities for recommending 
bases for realignment or closure for submission to the 1995 Defense Base Closun and 
Realignment Commission. The DEPSECDEF guidance included a requirement for the 
establishment of BRAC-95 Joint Cross-Service Groups in six areas with significant potential for 
cross-service impacts in BRAC-95. 

, Five of the Joint Cross-Service Groups are functional areas encompassing Depot 
Maintenance, Test and Evaluation, Laboratories, Military Treatment Facilities including 
Graduate Medical Education, and undergraduate Pilot Training. These functional groups 'w 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 Services to 
reduce capacity; and assign operational units from more than one Service to a single base. A 
sixth Joint Cross-Service Group was formed as a Joint Economic Impact Group to establish 

asuring economic impacts. The fi tional area joint cross-service groups 
by the DEPSECDEF a 

determine the common support f u n c t i o w d  bases to be addressed by each - 
cross-service group: 

establish the guidelines, stan&@, a s m s ,  -ti 
elements and msstone schedules for DoD Component conduct of cross-service . - 
analyses of common suppon functions; 

oversee DoD Component cross-service anal~ses~of these common support 
functions; 

p o identify necessary outsourcing policies and make recommendations regarding 
those policies; 



. . 
o review excess capacity analyses; 

0 develop closurr or realignment alternatives and numerical excess reduction 
targets for consideration in such analyses; and 

o analyze cross-service tradeoffs. 

The economic impact joint cross-service -as been tasked by the DEPSECDEF to: 

0 establish the guidelines for measuring economic impact and, if practicable, 
cumulative economic impac~ to analyze DoD Component recommcn&tions 
under those guidelines; and 

0 develop a process for analyzing alternative closures or realignments 
necessitated by cumulative economic impact considerations, if necessary. 

The DEPSECDEF directed the BRAC-95 Joint Cross-Service Groups to complete the above 
analytical design tasks and issue guidance to the DoD Components, after review by the BRAC- 
95 Review Group, no later than 31 March 1994. The BRAC-95 Review Group reviewed and 
approved the guidance on March 30, 1994. 

I 
I 

The primary purpose of this Internal Control Plan is to provide a consistent set of 
management controls for all Joint Cross-Service Groups and to meet the requirements 
established by the DEPSECDEF regarding the DoD Component cross-service analyses of all 
assets within each category, as annunciated in his Memorandum of 7 January 1994. More 
specifically, the DEPSECDEF directed the Joint Cross-Service Groups to develop and imple- 
ment an Internal Control Plan to ensure the accuracy of data collection for conducting base 
realignment or closure assessments. At a minimum this Internal Control Plan includes: 

0 Uniform guidance defining data and information requirements and sources; 

0 Systems for verifying the accuracy of data and information at all lcvcls of 
command; 

0 Documentation justifying changes made to data received from subordinate 
commands; 

0 Procedures to check the accuracy of the analyses made from the data and 
information; and 

0 Assessment by auditors of the adequacy of this Internal Control Plan. 



/JOINT ANALYSIS PROCESSI 



BRAC SELECTTON CRITERIA 

MILITARY VALUE 

1-CURRENT MISSION REQUIREMENTS 
-FUTURE MISSION REQUIREMENTS 
-IMPACT ON OPERATIONAL READINESS OF DOD TOTAL FORCE 

2-AVAILABILITY AND CONDITION OF LAND 
-AVALLABILITY AND CONDITION OF FACJLITIES 
-AVAILABILITY AND CONDITION OF ASSOCIATED AIRSPACE 

3-ABILITY TO ACCOMMODATE CONTINGENCY 
-ABILITY TO ACCOMMODATE MOBILIZATION 
-ABILITY TO ACCOMODATE FUTURE TOTAL FORCE REQUIREMENTS 

4-COST IMPLICATIONS 
-MANPOWER IMPLICATIONS 

RETURN ON INVESTMENT 

5-EXTENT OF POTENTIAL COSTS AND SAVINGS 
-TIMING OF POTENTIAL COSTS AND SAVINGS 
-NUMBER OF YEARS FOR SAVINGS TO EXCEED THE COSTS 

IMPACTS 

6-THE ECONOMIC IMPACT ON COMMUNITIES 

7-ABILITY OF COMMUNITIES INFFUSTRUCI'URE TO SUPPORT FORCES, MISSIONS 
AND PERSONNEL. 

8- THE ENVIRONMENTAL IMPACT. 



PRAC-95 Review Grou~. The BRAC-95 Review Group is empowered to develop 
ncommendations to the SECDEF regarding cross-service tradeoffs and asset sharing 
opportunities. Only the BRAC-95 Review Group, the Semtuies of the Military Depments ,  
and the Heads of Defense Agencies arc empowered to make specific closun or realignment 
recommendations to the SECDEF. The BRAC-95 Review Group is responsible for ensuring 
that fair and complete cross-service analyses were conducted and considered for every 
recommendation made to the SECDEF involving cross-service tradeoffs or asset sharing. This 
includes overseeing the work of the Steering Group and making decisions regarding definitions, 
assumptions, measures of merit, excess capacity, military value, return on investment, and other 
impacts deemed appropriate. 

PRAC-95 Steerine Grou~. The BRAC-95 Steering Group is a subordinate organization to the 
BRAC-95 Review Group. It will oversee the actions of the Joint Cross-Service Groups. The 
results of such direction and evaluations will be periodically reported to the BRAC-95 Review 
Group. The BRAC-95 Steering Group will rely on the Joint Cross-Service Groups to review 
cross-service analyses and potential cross-service tradeoffs, cross-service asset sharing and 
closure or realignment opportunities. The use of private sector contractors, or any other private 
or public organizarion, to conduct such analyses will not be permitted unless specifically 
authorized by the Chairman of the BRAC-95 Steering Group. Private contractors and outside 
groups will not be used to perform any independent analysis relating to capacity analysis, 
military value, return on investment, and other impacts that may eventually be provided to the 
BRAC-95 Review Group. 

Joint Cross-Service Grou~s. The basic purpose of the Joint Cross-Service Groups is 
to oversee and guide the Military Departments and the Defense Agencies in conducting 
cross-service analyses and in developing kcommended alternatives for consideration by the 
DoD Components. The Joint Cross-Service Groups have been established to identify cross- 
service tradeoff opportunities that will maximize the military value and cost effectiveness of 
operating the entire DoD infrastructun of specified functional areas. The Joint Cross-Service 
Group are subordinate to the direction and guidance of the BRAC-95 Steering Group. q_ther 
OSD elements, M i ] i t a r v e n t s ,  or Defense Anencies will not d i r e m y  particular&a - collectron anal is effort n 
autho ' The Joint Cross-Service Groups may employ any internal organization 

S s h  their tasks, but such subgroups shall comply with the terms of this 
w i p  of any internal organizations or subgroups employed 
the official records of the Joint Cross-Service Groug~. The Joint, Cross- 

for protecting the integrity of the BRAC-95 by preventing 
or coIlection of BRAC-95 data and information. 

/ 

Ins~ector General. DoD. The Inspector GeneraI, DoD will advise the BRAC-95 Steering Group 
and the Joint Cross-Service Groups on the implementation of this Internal Control Plan. As 
such, auditors from the Office of the Inspector GeneraI, DoD will be available to review the 
activities of the Joint Cross-Service Groups to ensure such activities comply with the 
requirements of the Internal Control Plan. 



Access to BRAC-95 Files . 

To protect the integrity of the DoD BRAC-95 process, all fdes, data and materials 
relating to that process arc deemed sensitive and internal to DoD. Any dissemination of 
such data or other materials outside of the established BRAC 95 organizational framework 
shall be made only upon the express authorization of the Chairman of the BRAC-95 Steering 
Group. Pending forwarding to the Defense Base Closure and Realignment Commission by 
SECDEF of his ncommendations for closure or realignment of military installations, ques t s  
under the Freedom of Information Act for release of DoD BRAC-95 data and materials 
should be denied on the basis that both are prcdccisional and arc internal government 
memoranda. This does not apply to basic policy memoranda, such as the Deputy Secretary's 
January 7,  1994, "Kickoff' memorandum and the 1995 Base Realignment and Closure Policy 
Memorandum One. 

of the Joint Cross-Service are entrusted to have 
and data that originated er the Military Departments or the 
nsistent with the organization controls set forth in this Internal Control 

granted to any individuals, to include technical expens, without fust 
informing the BRAC-95 Steering Group. Such access carries a responsibility for ensuring 
that BRAC-95 information and data is treated as sensitive and predecisional. Not only is 
access restricted to those individuals officially approved to take part in the BRAC-95 Process, 
care must also be taken to avoid inadvertent dissemination of sensitive BRAC information 
through either facsimile "FAX" transmissions or electronic "E" mail. Any dissemination of 
information that is not discussed in this Internal Control Plan will only be made with the 
approval of the Chairman of the BRAC-95 Steering Group. The members of the Joint Cross- 
Service Groups are also required to protect the BRAC-95 process from either improper or 

ficlal d~sclosures. 

Audit Access to Records. 

The Base Closure Act includes a requirement that the SECDEF make available to the 
Comptroller General of the United States, the agency head ofcthe General Accounting Office 
(GAO), all information and materials used by DoD in making recommendations for closure 
and reali nment. To meet these requirements, the GAO is being provided full and om2 

all o ficial BRAC-95 records and documentation. In addition to the full and open - z d 5  
access granted to the GAO, such access will be granted to the DoD Inspector General ' 

regarding records, data, information and other materials either collectedor retained by the 
Joint Cross-Service Groups. Information requests -forwarded by the Joint Cross-Service 
Groups to the Military Components and Defense Agencies for processing will be subjected to 
review by the audit agencies cognizant to the Military Components and the Defense Agencies. 
The audit agencies of the Military Departments, the DoD Inspector General, and the Defense 
Agencies will coordinate their effons in a way to avoid audit duplication of the same 
information, data, and other materials. 



WASHINGTON.  D.C. 20301 

M E M O W U M  FOR SECRETARY OF THE ARMY 
SECRETARY OF THE NAVY 

-- SECRETARY OF THE AIR FORCE 
DIRECTOR, DEFENSE NUCLEAR AGENCY-.--- - - -- - -. - . - 
DIRECTOR, DEFEMf E i N F O R M A T I O N  SYSTEMS AGENCY 

SUBiJECT: 1995 Base Realignment and Closure-(B-RAC) Test and 
Evaluation (T&E) Joint Cross-Service Group Guidance 

In accordance with the Deputy Secretary of Defense 
memorandum dated-January 7, 1994, officially initiating the 
B-WC '95 process to address cross-service utilization of 
common support assets, the T&E Joint Cross-Service Group 
established. Attached is guidance for data collection and 
cross-service analysis !or the purpose of identifyin 
alternative ooportunities for closure or realignmentgof 
facllitles on milltary installations that perform test or 
eOdluac!%n. These opportunities for TCE facility closure o 

w realignment will then be ava21able for ransideration b w  
D o D  Military Departments in their analyses fo 
closure or r e a i l m n t ,  This memo complies w 
Secretary of Defense tasking to complete analytical design 
tasks and issue guidance to the DoD components by March 31, 
1994. 

! - .. 
We request that addressees collect and certify the data 

requested from all facilities at any C O N ' S  DoD installation --- p - I- - -- 
that meets the criteria and definitions as a TCE facility/ 
capability provided in the attached guidance package. These 
facilities/ capabilities are those that have performed and are 
still capable of performing or support test and evaluation'of 
air vehicles, electronic combat, and armaments/weapons. We 
also rsquest the sharing of data and participation in 
performing cross-service analyses to determine opportunities 
for T&E facility/capability closure or realignment. Service 
analvsrs should a- c o n s i w  o~oortunities for c o n s o l l d ~  
T&E, lab, depot maintenance test, and training facilities/ 
rca~abilities when common assets are available. 



# ROBERTE. BAYER 
Deputy Assistant kretary of D e f w  for 

Economlc Relavestment and - 

- Base Realignment and Closure 

h v  
June l, 1994 

Memo For: Mike W a k  
Rbbin Pirie 
Jim Boarright 

I apprtciate the effort that each sewice is putting into mhing  an 
agreement on a joint BRAC analysis scheme. I'm hoping that your experts 
can help educate the joint groups on the uses and limits of the proposed 
computer model. In my meeting with the joint groups, they wen 
panicularly con-ed abut  the integrity of the BRAC process. and 
strongly suggested that the Sentices - develop bast military vduc 
calculations and with the joint 6uEs 
developing their hnctional values, I d i z e  that this presents some 
scheduling challenges, but it #so would create a perception that neither 
the Services nor the joint groups wen "gamingn one another, 

I'd be happy to discuss this further. 
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MEMORANDUM FOR CHAIRPERSONS, BRAC 95 JOINT CROSS SERVICE-CROUPS 

SUBJECT: BRAC 95 J o i n t  Cross-Service Analyses 

I wanted t o  fol low up on our meeting of l a s t  week on cross- 
service analyses. 3 have re-done thegeneral briefing charts 
u2ed at our meeting to incorporate your concerns (attached), I 
have also begun cnscussions with the Military Departments on your . 

proposed changes. 

I have scheduled tvo meetings for Monda , June 6,  1994. The 
first with the Military Departments, alone, 1 s Monday morning. 
If you have any further thoughts on exact ly  how we should conduct 
these joint cross-service  analyses, please call m e  direct on 
( 7 0 3 )  697-1771 by close of business Friday. 

The second meeting, scheduled for Monday June 6 ,  1994 at 
4:00 p.m. i n  my office (3E813), i s  t o  reconvene a l l  the 
chairpersons o f  the BRAC 95 Jo int  Cross-Service Groups t o  go over 
what happened at my morning meeting w i t h  the Military 
Departments. 

Both of these Monday meetings are preparatory to tho 
I11 Wednesday BRAC 95 Steering Group meeting where we hope to wrap up 

t h i s  issue. M r .  Gotbaum w i l l  chair this meeting which w i l l  be at 
10 a.m. in room 3D1019, 

Lastly, I suggest each group begin familiarizing themselves 
with the  proposed model. It vould be helpful if each of your 
groups ga ins  some perspective on the  strengths and weaknesses of 
the model before the Wednesday Steering Group Meeting, Mr. Pete . 

Potochney of my staff will help you arrange familiarization 
meetings. He can be reached on (703) 697-8048. 

Chaiman, Special BRAC 95 Task Force 
on Joint Cross-Service Analyses 

cc: 
~ilitary Departments 
Defense Logistics Agency 



OFFICE OF THE ASSISTANT SECRETARY OF DEI 
3300 DEFENSE PENTAOON 

WASHINGTON. DC 20301-3300 _ 

MEMORANDUM FOR BRAC 95 JOINT CROSS-SERVICE GROUP CH 

SUBJECT: Joint Cross Service Optimization Model 

A t  the June 8, 1994, BRAC 95 Steering Group Me 
agreed that a team of Senrice and OSD representaciv 
evaluate and adapt the proposed optimization model ' 

ruoru flexible and therefore of more use as a common 
Joint Cross-Service Group. Each Joint Cross-Servic 
then individually evaluate the model, develop the n 
inputs to the model (functional capacity, functions 
policy imperatives) and report on its utility and h~ 
employed to the Steering Group. . 

The Service/OSD team has completed its evaluat 
incorporated Air Force improvements into the model ' 

resulted in a more flexible and useful tool. I ask 
Joint Cross Service Group perform its own evaluaLio~ 
resulting "Joint Cross Service Analysis Tool" (docu 
attached) in order' to determine how it will be emplt 
specitications and assumptions will be needed for i' 
This evaluation can include 'dry-runs' using notion, 

Dr. Ron Nickel is the -Navy representative to tl 

w Department Team that will run the model on behalf o: 
Cross-Service Group, based on direction of the grou] 
standing by to work with each group. He can be reat 
0494. Please contact him to make arrangements to bc 
evaluations. Due to security concerns, we have arri 
model to be available tor your evaluations only at i 
Naval Analysis building in Arlington. 

Finally, my staff will be in contact with your 
Leaders to arrange individual meetings to discuss tl 
your evaluations. As further agreed to at the Steel 
meeting, I expect these meetings to be'conducted la! 
week of June 20-24. I 

BW 93 Steering ~roul 

, Attachment 

cc: Army, Navy & AP 
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JOINT CROSS-SERVICE I . - -  

PROCESS OVERVIEW (CONT) 
MILDEP PROVIDE JCSG TIIEIR CLOSURE / REALIGN 
ALTERNATIVES UNDER CONSIDERATION AND THE 
ATTENDANT'SITE MILVAL 
TRI DEPT BRAC WILL RUN OPTIMIZATION MODEL 
JCSG CHECK CLOSURE I REALIGN ALTERNATIVES 
UNDER . CONSIDERATION WITH FUNCTIONAL VALUES 
LOOKING FOR ANOMALIES 
- 

JCSG ASK MILDEP9S TO LOOK AT ALTERNATIVES TO 
RESOLVE ANOMALIES . 
TRI-DEPT BRAC WILL CONDUCT FUNCTIONAL COBRA 
ANALYSIS TO DETERMINE COST IMPLICATIONS OF JCSG 
ALTERNATIVES t I 

MILDEP RESPONSIBLE FOR SITE COBRA 9 ECONOMIC, - - -  

COMMUNIT~~-~HFRASTRUCTURE, AND ENVIRONMENTAL ,,,, 
IMPACT ANALYSIS (CRITERIA G97,8) 9 2 9 9 4  

1 
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3 1 Mar 1994 Data Call fomarding memo to MILDEPs 

Attached is the guidance for the purpose of identifying alternative opportunities for 
closure or realignment of facilities on military installations that perform test or evaluation. These 
opportunities for T&E facility closure or realignment will then be available for consideration by 
the DOD Military Departments in their analyses for installation closure or realignments. 

7 Jan 1994 SECDEF memo policy guidance to MILDEPS 

Studies must have as their basis the Force Structure Plan required by Section 2903 of 
.Public Law 101-510; 

Studies must be based on the final criteria for selecting bases for closure and realignment 
required by Section 2903; 

Studies must be based on analyses of the base structure by like categories of bases using; 
objective measures for the selection criteria where possible; the force structure plan; 
programmed workload over the FYDP; and military judgement 

The authorities of the DOD Components and the joint groups established by this policy 
guidance follow and are depicted in Appendix A. ( See Attached.) 

The purpose of the five functional area joint cross-service groups is: to determine the 
common support function and bases to be addressed by each cross-service group; to establish 
the guidlines. standards. assumption, measures or merit, data elements and milestone schedules 

Y for DOD Component conduct of cross-stirvice analyses of common support functions; to oversee 
DOD Component cross-service analyses of these common support functions; to identify 
necessary outsourcing policies and make recommendations regarding those policies; to review 
excess capacity analyses; To develop closure or realignment alternatives and numerical excess 
capacity reduction targets for consideration in such analyses; and to analyze cross-service 
tradeoffs. 

The secretaries of the Military Departments, shall ( without delegation) submit their 
recommendations for base realignments or closures under Public Law 101-510 

DOD components must use the COBRA cost model to calculate the costs. savings and 
return on investment of proposed closures and realignments. 
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GIVENS 

Mr. Bayer and his special task force has not finalized the common analysis framework for all of 
the Joint Service Working Groups. 

Mr. Bayer and his group have determined that the Cobra analysis and the optimization analysis 
for functional alternatives will be performed only by present BRAC personnel and not by 
functional groups, subgroups or extensions of the BRAC. 

Early decisions were made by the review group that the Joint Working Groups were subordinate 
to the Department Secretaries and that the Department Secretaries would send individual reports 
to the Secretary of Defense. 

.Joint Working Groups only propose additional alternatives for the Military Departments to 
consider in their Departments Processes. 

Direction given by the T&E JSWG co-leaders in the Data Call letter to the Department 
Secretaries was "guidance for data collection and cross-service analysis for the purpose of 
identifying alternative opportunities for closure or realignment of facilities on military 
installations that perform test and evaluation.. These opportunities for T&E facility closure or 
realignment will then be available for consideration by the DOD Military Departments in their 
analyses for installation closure or alignment" 

The functional groups, who are subordinate to the Joint Working Groups, can do the capacity 
data processing and suggest facility/functions comparative values. BRAC representives from each 
service will assure law compliance. - 
Present tasking for the subgroup is: 

-Determine questions and methodology for determining capacity and excess capacity. 
-Determine questions for function.facilities evaluation 
-Suggest comparative weights for each question 



DRAFT RECOMMENDATIONS ON MEASURES OF MERIT, GUIDELINES AND 
ASSUMPTIONS FOR CROSS-SERVICE ANALYSIS 

QW 
The first step the T&E Working Group must take is to define 

a process that must be carried out-to be-in accordance with the 
BRAC law. This process must be submitted, in summary, with the 
Secretary of Defense report to the Base Closure and Realignment 
Commission. The process must be auditable and defensible. The 
Commission has responsibility to cite any deviation from the BRAC 
law and the processes defined under it. This is the only way the 
commission can change any recommendations by the Department so 
this is the area of greatest scrutiny. The T&E Working Group 
process must be directed by an Internal Control Plan. It must 
specifically detail the responsibilities of the T&E Working Group 
members and the procedures under which the Working Group will 
-interface with the three Departmentsi internal BRAC processes. 
The three Department Secretaries have ultimate responsibility to 
submit individual reports to the Secretary of Defense. 
Therefore, measures of merit, guidelines and assumptions prepared 
by the Working Group must interlace with the ongoing BRAC 
processes being executed by the three departments. All processes 
must define how only BRAC certified data will be used and that 
any analysis will be based on the Force Structure Plan and the 
approved Criteria. Further, the process should delineate that 
only the DoD mandated COBRA algorithms are used in the scenarios 
for comparative cost analysis. The process must ensure that all 
installations in like categories are treated equally and that 
capacity analysis, military value computations and comparative 
scenarios done by the three. departments incorporate a cross- 
service consideration. Detailed minutes of all meetings are 
required by the process, and no effort should be initiated until 
the process plan is approved and in place. Since the Base 
Closure and Realignment Act requires that all facilities be 
assessed fairly and equally and that BRAC analysis be based on 
certified data, it implies that all recommendations shall be 
based on original BRAC analyses, absent of any influence or data 
from previous non-BRAC analyses or studies, such as the T&E Board 
of Directors study. 

The Navy requests that a joint meeting be held among the T&E 
Working Group, the T&E Board of Directors and representatives of 
General Counsel experienced with the BRAC law, process and 
litigation pitfalls to clarify what actions are legal and what 
processes are appropriate under the BRAC law. This action should 
be accomplished as soon as possible before any additional actions 
are taken regarding T&E facilities. 

Once the process is in place, the interface between other 
OSD BRAC working groups and the three Department processes are 
understood and the internal control plan is established, the T&E 
Working Group can proceed with the generation of the imperatives 
directed by the Deputy Secretary of Defense. 

In this instance, adherence to the BRAC law is much more 
critical than schedule. If the law is breached, the ensuing 
litigation and pressures will stop the Department from completing 
the streamlining it must do to survive future budgets. 
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BRAC 95 
T&E JOINT CROSS-SERVICE GROUP MEETING 

0900,TUESDAY, 21 JUNE 1994 
CONFERENCE ROOM, 1 C730, PENTAGON 

AGENDA 

Opening Remarks 
Comments on 14 June 1994 minutes 

Working Group Status Report 
I - Schedule 

- Workload Projection 
- Functional Value 
- Excess Capacity Target Methodology 

, 

- Optimization Model Evaluation 
- JCSGWG Document Analysis Plan 
- Action Plan 
- JCSGWG Facility 

lssueslRecommendations 
Action ItemsIWrap Up 
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T&E WORKLOAD PROJECTION METHODOLOGY 

1. INTRODUCTION: Inherent to the determination of excess capacity is the 
development of a future T8E workload projection for each of the functional areas being 
examined as part of the T&E joint cross service analysis. This document 

a. describes three altemative techniques for projecting future T8E workload 
requirements, 

b. discusses their relative advantages and disadvantages, and 

c. recommends an altemative for use in the T8E joint cross-service analysis. 

The underlying premise for all altematives is that future T&E workload will 
increaseldeuease in direct proportion to increases/decreases in the Services' budgets. 
The three alternatives differ principally in the degree of funding aggregation done 
within the altemative. 

2. OBJECTIVE: To develop a workload projection methodology that provides a 
quantitative, consistent, and defensible basis for estimating future T8E workload 
requirements. 

3. ASSUMPTIONS: 

a. The amount of workload generated by a fixed dollar amount is constant over 
the period M92 - FY01. 

b. The percentage of total workload for a given functional area that must be 
accomplished by each of the six test resource categories remains constant over the 
period FY92 - FYO1. 

c. m e  T&E JCSG analysis will include minimization of excess capacity at'one 
of its goals; therefore, workload projections must be done at the test resource category 
level. 

d. Outlay rates for FY94 are representative of those for M89 - FY99. 
4. SCOPE: The methodology projects T&E workload throughout the POM period and 
utilizes the workload measures specified in the JCSG T8E data call. The methodology 
draws upon historical workload information contained within the data call and funding .. 
data contained in individual Sewices' FYDPs. Generation of T&E workload projections 
will be the responsibility of the T8E JCSG. 



wf 5. METHODOLOGY: 

5.1 Individual PE Method. The end product of this method is a single T8E workload 
projection index for each functional area for each fiscal year between FY95 - WO1. 
The basic steps in this method are as follows: 

a. Select a functional area (Fh ; i = 1,2,3). 

b. Review each Services' FYDP and identify those funding elements and 
associated dollars, for FYs 90-99, that have been or are expected to be a T8E 
workload driver for this functional area. 

Sort funding elements and associated dollars into the 
following Operations and Maintenance (O&M); Research, 
Development, Test and Evaluation (RDT8E); and 
Procurement. Exclude 6.1 and 6.2 RDT&E funding 
elements as they are not significant T8E workload drivers. 
Crosswalk these funding elements with those identified in 
the T&E JCSG Data Calls to ensure all workload drivers are 
identified; add the funding elements and associated dollars 
generated from the FYDP review. 

.a - i---" "' ' " -3 
~ r o s k f k  -Add .: 

PROCUREMENT - ' Missing Funding , 
., Elements A , ' ..,,,..,,,.......- 4 RDT&E v 

Assume funding totals for MOO and M01 are equal to those for M99 within each of 
these three funding categories. When a funding element drives workload in more than 
one functional area, total program funding will be applied to the total for each functional 
area. 

c. Compute funding totals by fiscal year for each funding category and convert 
into constant FY93 dollars by deflatinglinflating totals with inflation indices provided by 
the DoD Comptroller. 

where FOM,, = total 08M dollars for fiscal year x and functional area i which 
were identified as T&E workload drivers expressed in constant 
FY93 dollars. 

D R A F T  
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FRd = total RDT&E dollars minus 6.1 and 6.2 dollars for fiscal year x 
and functional area i which were identified as T8E workload 
drivers expressed in constant M93 dollars. 

FPd = total Procurement dollars for fiscal year x and functional area i 
which were identified as T&E workload drivers expressed in 
constant FY93 dollars. 

FUNCTIONAL AREA (FAJ 

N 9 0  M91 FY92 FY93 ........................ NO0 FYOl - - 
........................ 08M FOM- FOMoql FOMm FOM- FOMa F O h l  

RDT8E FRm FRoli FRm F b  ........................ F 5  F&i 

Procurement FPm FPoll FPm FPOT ........................ FPa FPOII 

d. Based on historical experience across the three Services, determine what 
fraction of total workload within this functional area is driven by each of the three funding 
categories. 

WOM, = fraction driven by 08M funding 
WR, = fraction driven by RDT&E funding 
WP, = fraction driven by Procurement funding 

e. Multiply the constant dollar amounts from step c by the weighting functions 
(i.e., fractions) from step d and sum. 

where a two-year workload lag is built-in for procurement funding. (If desired, outlay 
rates could be incorporated to provide a better estimate of the workload lag.) 
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f. Compute average funding total baseline (FTB) for FY92 and FY93. 

g. Divide funding total for fiscal year x from step e by the funding baseline from 
step f for fiscal years M 9 5  - FYO1 to get the workload projection index for functional 
area i. 

h. Select test resource category (TRC,; j = 1,2, ....., 6). 

i. Compute total workload baseline for each resource category for FY92 and 
N 9 3  within this functional area by summing over all sites s using data from the T&E 
JCSG Data Calls. 

FY92, Workload TRC, + FY931 Workload TRC, 
WTBi = C 

j. Multiply total workload baseline from step i by the workload projection index 
from step g to get the projected workload W4 for test resource category j for fiscal year 
x and functional area i. 

W# = FY,, Workload TRC, = I,, x WTBl 

k. Repeat steps h through j for each test resource category. 

I. Repeat steps a through k for each functional area. 

D R A F T  
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TOTAL PROJECTED T&E WORKLOAD 

Test 
Functional Resource 

Area Cateaory 

Air Vehicles DMS 
MF 
I L 

H ITL 
ISTF 
OAR 
OMS 
MF 
I L 

H ITL 
ISTF 
OAR 

Arrnament/Weapons DMS 
MF 
I L 

H ITL 
ISTF 
OAR 

Wwi i 
Ww12 
w ~ 1 3  

W-14 
Ww1s 
Wm1r 
WS2l 
wouz 
wwa 
ww74 
wosl, 
wBs2e 
Wwsl 
w%32 

wouj 
w%n 
wwss ~~ 
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5.2 Weighted TOA Method. The end product of this method is a single T&E workload 
projection index for all functional areas for each fiscal year between FY95 - M01. The 
basic steps in this method are as follows: 

a. Compute Total Obligation Authority (TOA) by funding category. 

From DoD FYDP compute the Total Obligation 
Authority (TOA) by funding category (i.e., Operations 
and Maintenance (OM); Research, Development, 
Test and Evaluation (RDT&E); and Procurement). 
Exclude 6.1 and 6.2 RDT8E funding because they 
are not significant T&E workload drivers; also 
exclude those 08M elements that are not T&E 
workload drivers. 

PROCUREMENT 
RDT&E 

(-6.1 & 6.2) 

Assume funding totals for FYOO and M O 1  are equal to those for M99 within each of 
these three funding categories. 

b. Compute funding totals by fiscal year for each funding category and convert 
into constant FY93 dollars by deflatinghnflating totals with inflation indices provided by 
the DoD Comptroller. 

where TOM, = total O&M TOA for fiscal year x expressed in constant 
FY93 dollars. 

TRx = total RDT8E TOA minus 6.1 and 6.2 funding for fiscal year x 
expressed in constant FY93 dollars. 

TP, = total Procurement TOA for fiscal year x expressed in 
constant FY93 dollars. 



TOTAL OBLIGATION AUTHORIW nOA) ' 

......................... FY90 FY91 FY92 FY93 NO0 FY01 - - 

........................ 0&M TOMm T O b  T O k  T O b  TOMa, TOMm 

........................ RDT&E T b  TRn TRQ2 TRQI TRa, T&r 

........................ Procurement TPw TPOI fpor TPm TPa TPOI 

c. Based on historical experience across the three Senrices, determine what 
fraction of total T&E workload driven by each of the three funding categories. 

WOM = fraction driven by 08M funding 
WR = fraction driven by RDT&E funding 
WP = fraction driven by Procurement funding 

d. Multiply the constant dollar amounts from step b by the weighting functions 
(i.e., fractions) from step c and sum. 

R; = TOM, x WOM + TRx x WR + TP(r-2) x WP 

where a two-year workload lag is built-in for procurement funding. (If desired, outlay 
rates could be incorporated to provide a better estimate of the workload lag.) 

e. Compute average funding total baseline (FTB) for P(92 and M93. 

FTo2 + FTm 
FTB = 

2 

f. Divide funding total for fiscal year x from step d by the funding baseline from 
step % for fiscal years FY95 - M 0 1  to get h e  workload projection index for all 
functional areas. 

FTx 
I, = x = N95, FY96, .......... FYO1 

FTB 

g. Select test resource category (TRC,; j = 1, 2. ...... 6) and functional area 
(FA,; i =  l ,2 ,  3) 



h. Compute total workload baseline for each resource category for FY92 and 
FY93 within this functional area by summing over all sites s using data from the T8E 
JCSG Data Calls. 

M92, Workload TRCl + FY931 Workload TRCl 
W B Y  = 

i. Multiply total workload baseline from step h by the workload projection index 
from step f to get the projected workload Wq for test resource category j for fiscal year 
x and functional area i. 

Wq = Wd Workload TRC, = I, x WTBr 

j. Repeat steps g through i for each test resource category and each functional 
area. 

TOTAL PROJECTED T&E WORKLOAD 

Test 
Functional Resource 

Area - Cateaory 

Air Vehicles DMS 
MF 
I L 

HlTL 
ISTF 
OAR 
DMS 
MF 
I L 

HlTL 
ISTF 
OAR 

ArmamenWeapons DMS 
MF 
I L 

HlTL 
ISTF 
OAR 
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5.3 Total TOA Method. The end product of this method is a single T&E workload 
projection index for all functional areas for each fiscal year between FY95 - FYO1. The 
basic steps in this method are as follows: 

a. From the DoD FYDP compute the Total Obligation Authority (TOA) by 
summing Operations and Maintenance (O&M); Research, Development, Test and 
evaluation (RDT8E); and Procurement funding. Assume TOA for FYOO and FYO1 is 
equal to that for FY99. 

b. Convert into constant N 9 3  dollars by deflatinghnflating totals with inflation 
indices provided by the DoD Comptroller. 

where TOM, = total 0&M TOA for fiscal year x expressed in constant 
FY93 dollars. 

TRx = total RDT8E TOA for fiscal year x expressed in constant 
FY93 dollars. 

TPx = total Procurement TOA for fiscal year x expressed in 
constant FY93 dollars. 

TOTAL OBLIGATION AUTHORITY (TOA) 

FY90 FY91 FY92 FY93 ........................ FYOO N O 1  - - 
08M TOMw TOM91 TOMm TOMot ........................ TO& TO& 

........................ RDT8E TRm TRol TRez T%s TRa, TRol 

Procurement TPm TPu TPo? TPm ........................ TPa TPor 

c. Compute TOA for fiscal year x using certified outlay rates provided by the 
DoD Comptroller. 

where OMORk = outlay rate for 08M funding for kth year of the appropriation. 
RORk = outlay rate for RDT&E funding for kth year of the 

appropriation. 
PO& = outlay rate for Procurement funding for kth year of the 

appropriation. 
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d. Compute average TOA baseline (TOAB) for M 9 2  and FY93. 

TO& + TO& 
TOAB = 

2 

e. Divide TOA for fiscal year x from step c by the funding baseline from step d 
for fiscal years FY95 - FYO1 to get the workload projection index for all functional 
areas. 

TO& 
I, = x = FY95, FY96, ...... ..., FYO1 

TOAB 

g. Select test resource category (TRCi; j = 1,2, ....., 6) and functional area 
(FA,; i =  1, 2, 3). 

h. Compute total workload baseline for each resource category for FY92 and 
N 9 3  within this functional area by summing over all sites s using data from the T&E 
JCSG Data Calls. 

FY92i Workload TRC, + FY93, Workload TRCj 
WrB, = 

a 

2 

i. Multiply total workload baseline from step h by the workload projection index 
from step f to get the projected workload W4 for test resource category j for fiscal year 
x and functional area i. 

Wdj = FYd Workload TRC, = I, x WTB, 

j. Repeat steps g through i for each test resource category and each functional 
area. 

D R A F T  - - __ - - 
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TOTAL PROJECTED T&E WORKLOAD 

Test 
Functional Resource 

.................................. Area - Cateaory Ex% - FY96 

Air Vehicles DMS 
MF 
I L 

H ITL 
ISTF 
OAR 

EC DMS 
MF 
IL 

H ITL 
lSTF 
OAR 

ArmamenVWeapons DMS 
MF 
I L 

H ITL 
ISTF 
OAR 
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Total TOA Method 

ADVANTAGES DISADVANTAGES 

1. Simplest approach and more easily 1. Does not reflect funding trend within 
understood by BRAC Commission and individual functional areas; under- or 
affected sites. over-estimates workload in a functional 

area. 

2. Workload projection index can be 2. Assumes Other workload increases1 
' computed independent of data call. decreases in proportion to Services' 

budgets. 

3. Projects total test resource category 3. Does not capture degree to which - 
workload without modification. workload for individual facility is driven by 

individual Service funding. 

4. Requires least effort to generate 
workload projections. 

7. RECOMMENDATION: Adopt the Total TOA Method for projecting future workload 'w requirements for T8E joint cross-service analysis. 

D R A F T  - -. -- . - 



6. ADVANTAGESIDISADVANTAGES: 

Individual PE Method 

ADVANTAGES DISADVANTAGES 

1. Reflects funding trends within each 1. Higher level of detail; may be open to 
functional area; stronger correlation with more challenge by BRAC commission 
T&E sites than TOA and affected sites. 

2. Basic approach verified by historical 2. Requires modification/assumptions to 
Army experience. project workload for the Other T8E and 

Other categories from data call. 

3. Most effort required to generate 
workload projections. 

4. Does not capture degree to which. 
workload for individual facility is driven by 
individual Service funding. 

5. Predictions more uncertain for those 
functional areas where workload is driven 
by a small number of PEs. 

Weiclhted TOA Method 

ADVANTAGES DISADVANTAGES 

1. Simpler approach and more easily 1. Does not reflect funding trend within 
understood by BRAC Commission and individual functional areas; under- or over- 
affected sites. estimates workload in a functional area. 

2. Workload projection index can be 2.. Assumes Other workload increasesf 
computed independent of data call. - decreases in proportion to Services' 

budgets. 

3. Projects total test resource category 3. Does not capture degree to which 
workload without modification. workload for individual facility is driven by 

individual Service funding. 

4. Requires less effort than Individual PE 

w Method to generate workload projections 

D R A F T  - . -  ----- - .- 
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TEST AND EVALUATION FUNCTIONAL VALUE MODEL 

An objective assessment of the hnctional value of each site which supports T&E of Air 
Vehicles, Electronic Combat, or Armarnents/Weapons is required as part of the BRAC cross- 
servicing process. This value, taken together with excess capacity data and recuning and non- 
recurring costs, provides the basis for the development of alternatives for conu>li&ting/realig~ng 
the T&E infrastructure. A model for assessing T&E hnctional value is proposed which is based 
on a site's capability to satisfy the DoD's total T&E requirements in the three stated T&E 
functional areas. The linkage between the model and the T&E data call an shown 

The DoD's T&E requirements can be grouped into three main areas: w, 
technical resources, and maximum throuszh~ut. The natural resources at a site determine its 
capability in t e z  of critical air, land, and sea space to conduct open-air test operations and to 
support evaluations of the performance of the system under test in real-world environments under 
realistic operational conditions. The technical resources at a site determine its capability in terms 
of capital assets to test and evaluate current and hture weapons systems. The maximum 
throughput at a site determines its capability to handle the DoD's total workload requirements. 

The required attributes (measures) against which a given site's capabilities in each T&E 
functional area will be evaluated can be stated based on an aggregation of each Service's current 
and programmed capabilities through the FYDP. The ftnctional experts on the T&E JWG will 
develop these standards. The relative importance of each attribute (weights) will be developed by 
the T&E JWG and approved by the T&E JCSG before access to the Tri-Service data call 
responses has been granted. The weights and measures may be unique to each hnctional area. 

Evaluation of a site's capabilities in each T&E functional area will be performed by 
members of the T&E JWG. at a site, as documented in data call r e s ~ o d o r  
all facilities which fall into the T&E functional area bein- will be compared to the 
required attributes, generally at the T&E facility category level. A score for each attribute will be I 
assigned based on the extent to which the DoD's totd rkuirements are satisfied. Using the 
weights for each attribute, these scores will be aggregated to arrive at a T&E hnctional value for 
each T&E hnctional area at a site. These values can be hrther aggregated to arrive at a T&E 
ftnctional value overall for each site. 

I 
The briefing attached provides details of the approach and representative examples of 

required attributes and linkage to the T&E data call. 

5 
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T&E FACILITY TAXONOMY 

FUNCTIONAL AREAS & RESOURCE CATEGORIES 

T&E 
FUNCTIONAL 
AREAS 

/ TEST \ 

1 T&E FACILITIES 

T&E 
RESOURCE 
CATEGORIES 

' - WORKING DRAFT 
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\ 

MF SIL HlTL ISTF OAF 



Y - WORKING DRAFT 

ROLL-UP HIERARCHY FOR 
T&E FUNCTIONAL VALUE DETERMINATION 

T&E FUNCTIONAL AREA AT A SITE (3) 

I 

TEST FACILITY CATEGORY (6) 

FAC ILlTY 
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FV(NC) = Extent to which a site's natural attributes satisfies Tri-Service 
req'mnts to test current and future weapon systems 

FV(TC) = Extent to which a site's technical capabilities, comprised of its 
facilities, instrumentation and supporting test infrastructure 
satisfies Tri-Sewice req'mnts through the FYDP 

FV(TPC) = Extent to which a site's throughput capability, as defined by its 
unconstrained capacity, can satisfy the TriService workload 
req'mnts through the FYDP 

W,,, W,,, W, = The weight assigned to Natural Capacity, Technical 
Capability, and Throughput Capability 

L Note: Weight will be determined by the JCSG 
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ANALYSIS PROCESS 
OVERALL APPROACH 

DEFINE THE MEASURE OF 
MERIT (MOM) FOR EACH ATTRIBUTE 

COMPILE ACTUAL 
ATTRIBUTES FOR EACH 

SITEIFACILITY 

DEFINE REQUIRED 
ATTRIBUTES BASED ON 

TRI-SERVICE REQUIREMENTS 

COMPARE SlTElFAClLlTY 
ATTRIBUTES WITH THE REQUIRED 

ATTRIBUTES 

SITE ASSESSMENT 
FOR EACH 

T&E FUNCTIONAL AREA 



TRI-SERVICE TECHNICAL 
CAPABILITY REQUIREMENTS 

DEFINED AS THE MINIMUM TECHNICAL CAPABILITY NEEDED TO SATISFY 
ALL THREE SERVICES T&E REQUIREMENTS THROUGH THE FYDP 

- OBTAINED BY AGGREGATING TODAY'S CAPABILITIES IN FY94 ACROSS ALL 

I 

3 SERVICES WITH IMPROVEMENTSlUPGRADES FUNDED IN THE FYDP 

TO BE DEVELOPED BY TRI-SERVICE TEAM OF EXPERTS FOR EACH T&E 
FUNCTIONAL AREA 

- SEPARATE FROM SERVICE DATA CALL 

TO BE DEVELOPED FOR EACH T&E RESOURCE CATEGORY AT A HIGH 
LEVEL OF TECHNICAL SPECIFICATION 

- ADEQUATE TO ASSESS THE CAPABILITY OF A FACILITY OR SUPPORTING 
INFRASTRUCTURE AT A SITE TO SATISFY TRI-SERVICE REQUIREMENTS 

- WORKING DRAFT 



EXAMPLE 
NATURAL ATTRIBUTES 

CRITICAL SPACE 
f 

REQUIRED 
AITRIBUTES 

50x150 NM WITH FTS 
250x350 NM WIO FTS 
SURFACE TO 100K FT ALT 

• 10X100 NM WITH FTS 
100X100 NM WIO FTS 

a SURFACE TO 100K FT ALT 

100X250 NM WITH FTS 
250x250 NM WIO FTS 

a SURFACE TO 100K FT ALT 

200X200 NM WlTH FTS 
300X300 NM WIO FTS 
SURFACE TO 100K FT ALT 

10X1000 NM WITH FTS 
SURFACE TO $OOK FT ALT 

50XlSO NM (LANDISEA) SHORT 
100X400 NM (SEA) MEDIUM 
300X700 NM (SEA) LONG 

6x60 NM (LAND) 
15X100 NM (SEA) 
SURFACE TO 1OOK FT ALT 

TYPE 
WEAPON SYSTEM 

ARMAMENT 
8 
WEAPONS 

1 .  

L 

TESTING 
CAPABILITY 

AIR-TO-AIR (LAND b SEA) 

AIR-TO-SURFACE (LAND 8 SEA) 

SURFACE-TO-AIR (LAND b SEA) 

SURFACE-TO-SURFACE (LAND b SEA) 

CRUISE MISSILES (LAND1 SEA) 

THEATRE MISSILE DEFENSE 

GUNS 
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4 

APPROACH 
111 I 

0 Define Measures of Merit (MOM) for each Element of FV (ie., NC, TC, TPC) 
- MOM is based on comparing the req'd attributes with the actual 

attributes of a site's capabilities 
O Compare the TriService Required Attributes to Projected Workload and 

Capability to Test Current & Future Weapon Systems - Consistent with T&E data call 
O Align Facilities from Data Call with T&E Resource Category for each 

Functional Area - Consistent with T&E Data Call 
Q Compare Actual Attributes with Req'd Attributes and Assign Rating - T&E resource category level for TC and TPC 

- Site level for NC 
O Aggregate TC & TPC to Site Level - Combine with NC and weights to provide rating for each T&E functional 

b level (AV, Mun, EC) 
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COMMERCIAL SOFTWARE: 
DOCUMENTED, USER'S MANUAL 
HELP-LINE AVAILABLE 
TECH SUPPORT AVAILABLE 

- 
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TRIED AND TESTED IN BRAC 91 AND BRAC 93 

USES SIMPLE MATHEMATICAL PRINCIPALS 

j 1. 
%, ,,,% 

I ! , ,  , 4 7 ,  
- - 

AGGREGATES SIMPLE DATA TO REACH COMPLEX RELATIONSHIPS 
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D-PAD MODEL STRENGTHS .. 

PROVIDES SENSITIVITY ANALYSIS 

USES VERY LITTLE HARD DISK SPACE, RUNS FAST 

1 . - - . - - . - .--... ..-- - - -- ARMY DASING ~ 1 t 1 1 ) ~ - ] - ;  - 
2 





EXCESSCAPACITY REDUCTIONTARGET 
METHODOLOGY 

TASKING- Each JCSG tasked to 
- Review excess capacity analyses, and 
- Develop numerical excess capacity reduction targets 

PROPOSED TARGET 
- Reduce all excess capacity as defined below, where cost 

effective \ 

EXCESS CAPACIN DEFINITION 
- Delta between single-shift capacity and projected workload 

REDUCTION TARGET CONSTRAINTS 
- Separate for each T&E functional area 
- Separate for each test facility category within each T&E 

functional area 
- Exclude excess capacity associated with unique, one-of-a-kind 

facilities 
- Reduction targets will consider those facilities that are required 

by the nature of test to operate on more than a single shift basis. 
COST EFFECTIVENESS 
- Based pm total costs, to include non-T&E and customer costs 
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6 June 1994 

SAUS-OR 

MEMORANDUM FOR CO-CHAIRS, BRAC 95 T&E JOINT CROSS SERVICE GROUP 

SUBJECT: Joint Cross Service Analysis Approach 

References: 

a. 2 June 1994 Briefing to T&E Joint Cross Service Group representatives; SAB. 
b. Draft Joint Cross-Service Analysis Approach Proposal dated 2 June 1994. 

During the reference 1 .a briefing, Dr. Ronald Nickel presented an overview of a linear 
optimization model proposed for use as part of the BRAC 95 joint cross service analyws. This 
model is one element of the overall analysis proposal described in reference 1.b; this overall 
analysis proposal was not discussed during the reference 1 .a briefing. 

The draft proposal (reference 1 .b) must be viewed simply as an initial point of departure 
towards the development of a common framework for joint cross service analysis. I believe thc 

w current draft is unacceptable. My major concerns are as follows: 

a. The "DoD BRAC Goals" are incorrectly stated; they are more correctly stated as: 

The goal of the DoD BRAC process is to achieve maximum feasible cost savings 
through: 

- elimination of DoD excess capacity while 
- maintaining a high quality infrastructure, and 
- ensuring that critical airflandlsea space and required capabilities are retained 

b. The definition of "activity" is incorrect. It should be- 'An activity refers to a component of 
the site such as a depot or test organization residing on the site." 

c. Membership of the Tri-Department BRAC Team must include functional area experts 
from the individual joint cross service groups. 

d. Since the Services' versions of the COBRA model are not the same, the COBRA model 
runs should be made using a common model vice being run separately by the i-ldividual 
Military Departments. 



e. The linear optimization model is acceptable for use as one of the tools in the cross semce 
analysis. It must not be used as the decision maker. Development of cross service 
alternatives and the subsequent decision process must allow for military judgements. 

f A common optimization formulation will not work for all joint cross service groups. The 
proposed optimization formulation on page 8 of reference 1 .b will not work for the T&E cross 
semce analysis because it assumes excess capacity for any resource category (e.g., open-air 
range) can accommodate workload fiom any other resource category (e.g., measurement 
laboratory). Each Joint Service Group must have the flexibility to develop itJ own 
optimization formulation. 

g. The Primary Formulation paragraph on page 8 states either site or activity can be used in 
the optimization formulation. This is incorrect because an activity can have components at 
multiple sites; the optimization formulation must be based on sites. 

h. Military values used in the cross service analyses must be supplied by the Military 
Departments. The proposal to determine Value within a fbnctional area by banding only those 
sites under consideration in that hnctional area is unacceptable. 

i. The linear optimization model assumes reduction of excess capacity will result in cost 
savings; this is not true in all cases. It is also true that in some alternatives, the most cost effective 
alternative is achieved by investing in additional capacity at a given site. The linear optimization 
model wiU not generate such alternatives for consideration. 

Since this draft proposal only recently came to my attention, I wanted to make sure you 
understood my concerns prior to the follow-on discussions of this draft proposal scheduled for 
later this week. I have asked Mr. John Gehrig and his support team to be prepared to work with 
you and other members of the T&E Joint Cross Semce Analysis Team to develop a workable 
cross service analysis approach. 

Deputy Under secretary of the Army 
(Operations Research) 
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Test and Evaluation Joint Cross-Service Group 
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Director 
Test and Evaluation 
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Acting Director 
Operational Test and Evaluation 



I. INTRODUCTION 

In previous Base Rcahgnment and Closuns (BRAC) cycles, the analyses and development of 
rtcommendations for closures and realignments have been conducted within tht DoD Components. As a 
r e d &  it has been diflicult for alternatives that involve "cross service" actions to receive fidl assessment. 
As part of the process for the BRAC 95 cycle, the DEPSECDEF has directed that m n g  attention be 
focused on ewmining the cross-service utilization of common support assets. Throughout the BRAC 95 
analysis process, the DoD Components arc to look for cross-service or intra-service opportunities to share 
assets and for oppowities to rely on a single Military Service for support in selected support areas. 

The DEPSECDEF has also directed the formation of a number of Joint Cross-Service Groups 
(JCSGs), led by OSD representatives, to design the cross-smicc analysis approach in selected fuactional 
areas and to ovmet  the conduct of these analyses by the DoD Components. Test and evaluation (mE) 
has been identified as one of the five functional areas that will be examined in the BRAC 95 cross-savice 
analyses. 

An earlier action plandated January 1994, described the actions and milestones for the BRAC 95 
T&E Joint Cross-Service Group and included schedule milestones through the issuance of guidance to the 
services. This plan focuses on the activities associated with conducting cross service analyses, 
formulating recommendations for consideration by the service BRAC teams, and oversight of the process 
by T&E JCSG; culminating in presentation by the services to the Secretary of Defense of their 
recommendations for closures and realignments, and the reallocation of workload and missions necessary 
to implement the closures and realjgnmcnts. Section I1 describes the membership of the group, the group's 
objectives, and the actions that are planned. Section I11 contains tables with the milestones for the T&E 
group's activities. 



11. PLAN OF ACTION 

The BRAC 95 TBE Joint Cross-Service Group will be jointly chaired by the Director, Test and 
Evaluation (D,T&E) and the Director, Operational Ten and Evaluation @,OT&E). Members will be 
representatives from: 

&Y. 
Navy, 
Air Force, 
Ballistic Missile Defense Organization, 
Defense Nuclear Agency, 
Joint Interoperability and Engineering Orgadation, 
Director, Defense Research and Engineering, 
Deputy Assistance Secrekq of Dcfeasc for Economic Reinvestment and BRAC, a d  
Director (PABE). 

Other ofices will be included as considered appropriate by the chairpersons. The Heads of DoD 
Components will designate the individuals to serve as their representatives on the T&E Joint Group. 

PURPOSE 

The T&E Joint Cross-Service Group was established by the Deputy Secretary of Defense to: 

a Determine the common support functions and bases to be addressed by the TBE crou- 
senice analyses; 

a Establish the guidelines, standards, assumptions, measures of merit, data elements, and 
milestone schedules for DoD Component conduct of cross-service analyses of the T&E 
function; 

Establish a consistent analj.tic methodology for, and conduct analyses to formulate 
recommendations for consideration by the DoD Components BRAC teams; 

a Oversee DoD Component cross-service analyses of T&E functions; 

a Identie necessary outsourcing policies and make recommendations regarding those 
policies; 

a Review excess capacity analyses; 

a Develop closure or realignment alternatives and excess capacity targets for consideration 
in such analyses; 

a Recommend workload and mission reallocations necessary to facilitate the mommended 
closures and recommendations,and 

Analyze cross-senfice tradeoff'. 



The DoD Components will conduct d y s a  in accordance with the guidelines provided by the w TBE Joint Cmss-Service Gtoup. 

7he T&E Joint Cross Service Group will perfonn actions that directly relate to the purpose 
described above as identified in DEPSECDEF memorandum: "1995 Base &alignments and Closures 
(BRAC 99," dated 7 January 1994. It is anticipated that the T&E Joint Group will consider a broad range 
of facton which include structural changes, organizational changes, and operational changes. The 
follo~ing paragraphs summarize the actions that the group will undertake durin8 the BRAC 95 activity. 

ACTION 1: 1 
ICC m. The T&E Joint Group w i l l  defme the scope of functions and bases to be addressed 

by the T&E cross-service activity. The T&E Joint Group will develop a preliminary listing of all DoD 
facilities determined to support T&E. W~thin this listing, considcration will be given to those T&E 
facilities that an located at bases outside the Major Range and Test Facility Base (MRTFB), including 
laboratory and depot maintenance facilities. The cumnt efforu from T&E Project Reliance will provide a 
baseline from which to proceed. From this set of facilities supporting T&E, the T&E Gtoup will develop 
a functional list of subsets that uiU be considered for BRAC 95. 

ACTION 2 :  0 . . 

funcuons. The T&E Joint Group will develop analyses criteria and issue guidance to the DoD 
Components. The guidance will  include the following topics: 

General statement of the objectives of analyses in the T&E support area 

Criteria and process to be used to group bases, facilities, and installations into categories 
of bases and into T%E mission areas, to include laboratory and depot maintenance 
facilities as appropriate to performing the T&E mission.. 

Guidelines for the conduct of the analyses. 

Standards: 

Standards for the designation of a facility as a "T&E facility" for consideration in 
analyses. 

,!' 

Bases and facilities closed under previous BRAC actions will not be considered. 

Budget, technology, and threat trends that dnve workload I 



Measures of merit will be developed by the T&E Joint Group. Additional measures of 
merit may be determined in h e  wurst of the Component uralyses in conjunction with the 
Components' BRAC teams. The measures of merit will address common measures to be 
applied to each DoD component's facilities. 

Data: 

Data elements needed to support the analyses by the Componcnu will be developed by 
the T&E Joint Group. 

W h m  feasible, common data elements with Iabotatory and depot mahtcaance group 
will be sought. 

Milestone schedule for the Component analyses and reports to the T&E Joint Group is 
incorporated in the schedule s h o w  in Section 111. Actions by the T&E Join Group to be 
accomplished between promulgation of guidance to the DoD Components on 3 1 Much 
1994 and the presentation of Component recommendations to the Sccntary of Defense in 
Febmary 1995 arc included. 

. . ACTION 3: 0 
w. Thc T&E Joint Group will develop strategies or guidlines that will place a limit on the analyses 
of outsourcing alternatives to be examined. The T&E Joint Group will address the issue of govtrnmcnt 
developmentfowncrship of new or improved T&E facilities as compared to contractor 
derelopment/owmership. A key consideration will be the role of the government versus the private s t o r  
in the conduct of T&E. Conversion of existing government owned and operated facilities to government 
owned contractor operated (GOCO) will also be investigated to deternine potential for advantages to the 
government 

ACTION 4: Define a C- - Select an optimization model for allocation of workload to facilities capable of 
performing the workload. - Develop methodologies for assigning functional values to the various 
bct ional  capabilities. - Develop Workload Projection Methodology - Develop Target Reduction Mclhodology - Develop methodology for translating the Component field data, provided in 
response to the data call, into inputs suiitable for use in the optimization model. - Develop metybodology for assigning military value and applying it to the 
optimization model. - Test the model for validity. 

ACTIONS: D c v v  
. . . . 

- Define a data base consistent with the data elements requested from field 
activities. Where possible, use definitions common with those used by other 
JCSGs, particularly laboratories and maintenance depots. - Host the data base in a fashion that enhances accessibility to those involved in 
the BRAC analjtic process, and populate it with field datr  



- Attempt to automate the interface between the optimization model and tbc data 
base. 

ACTION 6: - Conduct optimization rims on notional data to frmiliuitc the JCSG members 
with its behavior. - Conduct optimization runs without regard to militmy value. - Conduct Optimization runs with military value wiped. - Conduct cross-functional optimizations among the "best" lab and T&E 
alternatives. - Conduct COBRA analyses on all appropriate optimization sccnaios. 

ACTION 7: o~ecommmdations for - Formulate recommendations for closure and realignemnu of firnctional T&E 
(or T&E and lab) capabilities, and identify the expected financial and technical 
implications. - Identify changes to (the allocation of) workload andlor mission assignments 
n e c e s s q  to implement the closures and realignments - Identify special features or aspects of each recommendation for which special 
analyses arc desired - such as contracting out, converting to goco. - Provide to the Components the analytic basis for the JCSG recommendation. 

ACTION 8: 0. 
From the analysis guidance provided by the T&E Cross-Service Group, the DoD Components will conduct 
the analyses of the T&E facilities and bases under the auspices of the T&E Executive Agent Board of 
Directors. During this analysis period, the T&E Joint Group will periodically review the DoD Component 
activity and progress. Following the completion of the Component analyses, the results mil l  be presented 

I to the T&E Joint Cross-Service Group for their review and evaluation 

ACTION 9: -e or r c a l i p n m c n t .  The T&E Joint Group will propose a 
list of potential closure or realignment alternatives, to include consideration of recommendations of the 
T&E Executive Board of Directors. The group will assess excess capacity, and will consider generic 
capabilities, capacity, and workload at the various T&E facilities and bases. Consideration uill be given 
in each of the T&E mission areas. 

COORDINATION 

In pursuing their BRAC 95 work, all of the joint groups and the DoD Components will coordinate 
mith each other and should take into account other analyses or studies external to the BRAC process which 
may impact their deliberations. The T&E Joint Cross-Service Group will closely coordinate its activity 
with the Joint Cross-Service Group for Laboratories, and the Group for Depot Maintcnancc. The T&E 

. Joint Group will also consider inputs fiom the Test and Evaluation Executive Agent Board of Directors 
and coordinate its activities with the Board of Directors. 

It has been agreed that JCSG analysis teams for T&E and Laboratrories will be cotlocatcd, and # 

that analyses will be performed to evaluate the benefits potentially available from joint rccommcndations. 

1 
RECORD KEEPING 



The chain of the T&E Joint Group shall establish h m  membm of their own staffs, a h a t  w for the p u p .  The secretariat shall be led by the Deputy Director, Test Facilities and Resources, (D,T&E), 
with close coordination with the Deputy Director, Resources and Administration, (D,OT&E). From the 
date of receipt of the DEPSECDEF BRAC 95 memorandum, the secretariat will develop pfoceduns and 
methods to maintain the records required by the DEPSECDEF guidance. The secretariat will develop, as 
directed by the TBE Joint Cross-Smicc Group, and keep: 

Minutes of meetings will be kept by the respresentative fiom the DASD(Econornic 
Reinvestment and BRAC), and will not be circulated. Coordination by DT&E and 
DOT&E will be required as a minimum. 

Descriptions of how base realignment and closure policies, guidance, analyses and 
recommendations were made, including minutes of all deliberative meetings; 

All policy, data, information, and analyses considered in making base realignment and 
closure recommendations; 

Descriptions of how DoD Components recommendations met the final selection criteria 
and were based on the final force structure plan; and 

a Documentation that addresses each rtcomrnendation to the Smctary of Defense to realign 
or close a military installation under the law. 

The secretariat will all develop strawman material for use by the group as directed by the co- 
Chain of the Group. 

INTERNAL COMROLS 

The T&E Joint Cross-Service Group must develop G d  implement an internal control plan for b w  
realignment, closure or consolidation studies to ensure the accuracy of data collection and analyses. 

At a minimum, this internal control plan will include: 

Unifonn guidance defining data requirements and somcs; 

Systems for verifying the accuracy of data at all levels of command; 

a Documentation justifying changes made to data received from subordinate commands; 

Procedures for safeguarding and handling data, including its configuration control; 

a Procedures to check the accuracy of the analyses made from the data; and 

a An assessment by auditors of the adequacy of each internal control plan. 





MILESTONES 

Table 111-1 - MILESTONES (TO FEBRUARY 1995) 

ACTUAL 
DATE 

I 

m 

b 
hilLESTONE 

Data Call released to Services 

JCSG reaches agreement on Analysis Approach 

JCSG approves: 
Workload Projection Methodology 
Target Reduction Methodology 
Functional Value Algorithm 

Tri-Service BRAC Team completes design of database for 
field data 

JCSG approves analysis methodology and model 

Tri-Semice BRAC Team completes population of database 

Steering Group reviews and approves JCSG methodologies 

Tri-Service BRAC Team complete Preliminary Analysis 

Smices  provide site military values 

Tri-Semice BRAC Team complete Primary Analysis 
(Optimization Model Runs) 

JCSG recommends alternatives To Semices 

Determine Cross-Service Receiving Capabilities 

Sentice Recommendations To SECDEF 

DUE 
DATE 

31 March 94 

1 June 

15 July 

3 1 July 

3 1 July 

31 August 

15 August 

15 September 

1 September 

30 September 

30 October 

Nov-Dec 

Jan-Feb 95 
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BRAC 95 JOINT CROSS-SERVICE GROUP 
MANAGEMENT CONTROL PLAN 
JOINT ANALYTICAL PROCESS 

I. BACKGROUND: 

The exclusive procedures by which the Secretary of Defense 
(SECDEF) may pursue realignment or closure of military 
installations inside the United States are contained in Part A, 
Title XXIX of Public Law 101-510, entitled the Defense Base 
Closure and Realignment Act of 1990; as amended by Public Law 
102-190 and 103-160; hereafter referred to as the Base Closure 
~ c t .  The Sase Closure Act includes a provision for the President 
to appoint an independent Base Closure and Realignment (BRAC) 
Commission to review the SECDEF recommendations in calendar years 
1991, 1993, and 1995. 

The Deputy Secretary of Defense (DEPSECDEF), in a memorandum 
dated 7 January 1994, set forth guidance, policy, procedures, 
authorities and responsibilities for selecting bases for 
realignment or closure and subsequent submission to the BRAC 1995 
Commission. The DEPSECDEF guidance includes a requirement for 
the establishment of Joint Cross-Service Groups (JCSG) in six 
areas with significant potential for cross-service impacts in 
BRAC-95. 

Five of these groups are functional in nature and the sixth 
was established to examine economic impacts. The five functional 
cross-service groups are Laboratories, Test and Evaluation, 
Maintenance Depots, Undergraduate Pilot Training, and Medical 
Treatment Facilities including Graduate Medical Education. 

11. PURPOSE: 

The prinary purpose of this Management Control Plan (MCP) is 
to provide a set of management controls for the process that the 
five functional BRAC-95 Joint Cross-Service Groups, and (sub 
working teams), will use to meet-the requirements established by 
the DEPSECDEF. This MCP, with its associated joint analysis 
process, provides the necessary checks and balances between the 
JCSG'S and the Military Departments to ensure all possible-- 
zlternatives are considered and auditable. 



111. RESPONSIBILITIES: 

a. Review Grou~: The Review Group is the approving and 
reviewing authority for all procedures, capacity analysis, 
definition of alternatives, all joint group products, and making 
recommendations to the SECDEF and Military Department. 

b. Steerino Grou~: The Steering Group is responsible for 
assisting the Review Group in exercising its authority and 
reviewing any supplementary guidance issues to the Military 
Department with regard to these Joint Cross-Service Groups. In 
addition, the Steering Group acts as an integrator across 
functional areas. 

c. Military De~artments: The Military Departments are 
responsible for assisting the JCSG and must consider all 
recommendations of the JCSG that have been approved by the Review 
Group in the Military Department BRAC submission to the SECDEF. 

d. Joint Cross-Service Grou~s: The joint groups are 
responsible for establishing guidelines, standards, assumptions, 
measures of merit, data elements, and milestones for their 
cross-service functional areas. They will provide the functional 
oversight to the Military Departments in support of the analysis 
of common support functions, capacity analysis, alternative and 
scenario development/analysis, and cross-service trade-off 
analysis. They are responsible for conducting in-depth 
functional reviews of all analytical analysis to ensure that all 
alternatives and scenarios are operationally feasible and meet 
the "common sense" test. This group must review all work 
conducted by any associated working group and used by the JCSG. 

e. Workina Grou~s: This group is a sub-group to the Joint 
Cross-Service Group that conducts detailed work prior to review 
by the Joint Cross-Service Group members. This group is not an 
official group within the Authorized structure described above in 
section I, therefore, is not subject to the same record keeping 
requirements. Additionally, the group can not eliminate any 
action, alternative, or scenario from consideration. Instead, it 
must document the pros and cons of the action for the Cross- 
Service Group decision. 

C 
& .  Trl-Deoartment BRAC Grou~: This group is responsible 

for calculating capacity, requirements, and activity functional 
value as prescribed by each JCSG. They will run the optimization 
and COBRA models for each of the JCSGs. The Tri-Department BRAC 
~roup.will be composed of members or appointed member of the 
Nilitary Department BRAC planning offices, as the designated 
independent BRAC office. This group will have the primary 
function to ensure auditability to the process. 



IV. INTERNAL CONTROLS: 

The Int~rnal Control Plan (ICP), 13 April 1994, was approved 
by the BRAC-95 Cross-Service Steering Group and provides the 
management controls for the BRAC-95 Joint Cross-Service Groups. 
This document provides the controls for development, acquisition, 
certification, and verification of data. The ICP describes the 
procedures for development, approval and dissemination of 
measures of merit, processes, policies and guidance as it refers 
to activities, or facilities. 

V. JOINT ANALYSIS PROCESS: 

This joint analysis process will be used by the Joint 
Cross-Service Groups, it includes the process steps described 
below. The integrity and the auditability of the BRAC process 
will be enhanced by this common analytical framework. The 
process provides a set of standarz tools (s?rzaZsheet, cost 
analysis, and linear programminglto assist the JCSGs to focus 
their functional reviews and allows them to achieve their goals 
as stated in the DEPSECDEF memorandum. A flow diagram with 
milestones in the figure below illustrates the interactions of 
events and provides a time-sequence of events. 

1 JOINT ANALYSIS PROCESS 1 
MILITARY 

DEPARTMENT BRAC PROCESS - JCSG 
IN DEPARTMENT RECOMMENDATION 

TRI-DEPT 
BRAC 
GROUP 

ANALYSIS FOR 
OPERATIONAL 
FEASlBlUlY AND 
ADDITIONAL 

FUNCTIONAL 
'note: Phases 

t UNCONSTRAIWED 
I' UTE CONSTMINE0 

4 



1. Taxonomv: The JCSG will define the-taxonomy needed to 
expand the functional JCSG area. The process to define these 
common support functions (CSF) will begin by the Services w defining their specific view points and then reconcile across the 
Military Departments to develop a joint list. 

2. Hierarchial Structure: The JCSG will identify the 
hierzrchial structure that will be used throughout their 
analysis, to include the activity that relates to each of the 
CSF's described in step 1. In addition, each service will 
identify for each CSF Sub-group whether that area is either a 
core function for that service and must be retained, a candidate 
for out-sourcing, a candidate for cross-service consolidation, or 
possibly an area that could be divested completely. This will be 
a Service view with consideration to other Services or non-DoD 
needs. The Military Department should consider the resource 
requirement to be a smart buyer even if the area is out-sourced. 

3. F-nctionel ?slue: The ZCSG will the2 eevelop the 
measures of merit. These measures will examine the capability of 
the activity, the needs of the Services, the facility 
infrastructure required to maintain the activity, the ability of 
the industrial base to support this business area, and the 
agreement between the Services on measuring the Cost of Base 
Realignment Actions Model (COBRA) input values for the cost 
analysis. The joint group must agree on the weights/importance 
of these attributes to gain a common basis for comparison across 
the Department of Defense. These weights and attributes will 

(I 
describe the Functional Value of each-activity. 

4. Ca~acitv and Reauirements: The JCSG will develop the 
method to calculate capacity and requirements for each-CSF, 

5. JCSG Guidance Document: These four requirements, stated 
above, will be transmitted to the Military Departments as a BRAC 
data call to be released to their Military Department. 

6 .  Excess C a ~ a c i t v  Goals: The JCSG will then review their' 
functional areas for excess capacity. From this review, the 
group will develop excess capacity goals for each CSF, In 
addition, the JCSG will develop the methodology to be used with 
the optimization model described in step 8. This will include 
which combinations objective functions and policy imperatives to 
be considered initially by the JCSG. 

7. Process Data: The Tri-Department BRAC Group will 
conduct an initial analysis, using'the measures of merit in step 

. 3, and return this analysis to the joint group and the Military 
Departments. 

8. O~timization Model: The Tri-Department BRAC Group will 
produce a family of alternatives by using the Jointly approved 

4 



optimization model (dLmented separably). The inputs to this 
model are the funcuonal values of a~tiviti~s, military value of 
sites (installatidns) , activity capacity, and- requirement goals 
that were determined in earlier steps. A family of alternatives, 
and a brief analysis and interpretation of the results, will be 
turned over to the JCSG for their detailed functional review. 
This step will be conducted in two phases, unconstrained and 
constrained. The unconstrained will be conducted first to 
provide the JCSG'S with a pure functional view and comparison of 
their functional area. The second run will be the constrained 
version with site (installation) military value bands that will 
be provided by the Military Departments. This family of 
alternatives will provide alternatives that will be influenced by 
the Military Department determination of the sites that have low 
military value to that Department and thus is under consideration 
for closure by the Military Department. - . .  

9. Functional Review: The JCSG'S will conduct a detailed 
review of these sets of outputs for operational feasibility and 

I I apply a common sense" test to each alternative. This is a key 
step in the process to ensure a workable solution set of 
alternatives. The JCSG must document all review findings as to 
why an alternative was not acceptable. Each JCSG has the 
authority to establish additional alternative sets for 
consideration. The result of this review will be a set of 
operational feasible alternatives to be analyzed by DoD Criteria 
5 ,  return on investment (COBRA). 

10. Functional COBRA: The Tri-Department BRAC Group will 
conduct functional COBRA analysis on each of the alternative 
scenarios to determine which scenario, if any, is cost effective. 
This step will be repeated until all feasible alternatives have 
Seen explored and endorsed by the Joint Cross-Service Group or 

7 recommended for elimination from consideration. 

A i l .  ~ ~ ~ ~ / ~ i l i t a r v  De~artment Coordination: Each JCSG 
n . 3 "  alternative will then be submitted through the Steering Group to 

4>w- the Review Group for approval, with all supporting analysis. 
Once the Review Group approves the recommendation, the Military 

\ Department must consider this proposal in their submission to 
SECDEF. Implicit in this approach is the concept that DoD and 
the gainin5 Military Department must appropriate sufficient TOA 
to support all customers with their Executive Service or Agent 
status. 

12. Zeview of Alternatives: The final step will be the 
review of the Military Department BRAC 95 Recommendation to OSD. 
This review will include the JCSG's ensuring that their 
alternatives were incorporated or at least considered but not 
incorporated'due to other consideration. 



- 6 .  

VI, DOCUMENTATION: 

w Each CSF determined to have cross-service value for 
consolidation will be documented, addressing the following areas. 

a. The activities across DoD that support the CSF. 

b. The justification of the consolidated excess 
capacity analysis for each CSF. 

c. All policies that could affect the analysis. 

6 .  The measures of merit, weights and functional value 
methodology that will be used to evaluate possible alternatives. 

e .  The list of all scenarios associated with each 
alternative. 

f .  Rational why any alternative was eliminated or 
excluded from further review. 

q. The analysis of each scenario to include the cost 
analysis. 

h. The recommendation to the Steering group, and 
Review Group for exclusion or incorporation into the Services 
recommendations. 



ISSUES 

WHAT ARE THE PRODUCTS OF THE JCSG ? 
WHAT CONSTITUTES AN ALTERNATIVE ? 
AT WHAT POINT IS AN ALTERNATIVE 
FORWARDED TO THE MILITARY 
DEPARTMENTS ? 
WHO DOES THE ANALYSIS ? 



RECOMMENDATIONS 

DEFINE THE PRODUCTS OF THE JCSG 
DEFINE AN ALTERNATIVE 
DETERMINE WHEN FORWARD AN 
ALTERNATIVE TO THE MILITARY 
DEPARTMENTS 
DETERMINE WHO WILL DO THE ANALYSIS 
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BRAC 95 

Joint Cross-Service Group on Test & Evaluation 

Tuesday, June 28,1994 

Minutes 

The BRAC 95 Joint Cross-Service Group on Test and Evaluation convened at 0900. Mr. 
Lee Frame and Mr. John Burt chaired the meeting. The agenda, a list of attendees, and handouts 
are attached. 

NEW BUSINESS: 

The meeting began a briefing on the sensitivity analysis performed on the Total Budget 
Authority Method (formerly named Total TOA Method), which was approved for use by the 
Group at the last meeting. The three assumptions used in the sensitivity analysis are 1) the 
change in workload from FYs 1993-2001 will be the same as the projected change in workload 
fiom FYs 1993-1 999 in the FY 1995 President's Budget; 2) the total change in workload for the 
RDT&E, Procurement, and O&M titles roughly equates to the total change in workload at the 
T&E activities; and, 3) the change in workload or workload mix at any single activity will be 
offset by changes at other activities to result in a rough correlation to the total workload mix. 
After a brief discussion, the Group agreed that the change in total outlays for the three titles fiom 

(r FY 1993 to FY 1999 is very similar to the change in only the RDT&E title and that various 
notional workload mix assumptions for the T&E activities does not result in a significantly 
different change than that resulting from the total change in outlays. A detailed writeup is 
attached for more information. 

The discussion then turned to the schedule. The subgroup asked if it would be possible to 
reschedule the July 5th meeting to July 6th because of the July 4th holiday. The Group agreed 
and the schedule reflects the latest action due date of July 6 .  Additionally, the database 
requirement/selection was added since last meeting. The Group ratified its addition and further 
commented that it should be modified to reflect a July 6 suspense also. 

The next discussion pertained to excess capacity reduction target methodology. It was 
noted the bullet pertaining to cost effectiveness was modified to ensure that all costs are captured 
in COBRA scenario data calls. Concern arose on the issue of institutional funding and whether it 
can be fully captured. The discussion ended with the Group stating that they should remain 
aware of potential institutional funding problems associated with COBRA and the excess 
capacity reduction target methodology, as written, is agreed upon. 

The next part of the briefing was on the optimization model. The subgroup related to the 
Group the model's flexibility, projected use, and limitations. One such limitation is that technical 



differences at facilities cannot be captured in the model's objective functions. The Group 
discussed possible solutions to this including the use of military judgement on the model's 
outputs. Issues raised on the use of the model include: 1) the flexibility to use whatever 
objective functions the Groups need; 2) the model only addresses one part of the overall analysis 
- capacity - and does not address capability or cost effectiveness; 3) the model cannot be used to 
optimize across JCSG functional areas; and, 4) it restricts JCSG tradeoffs to functional value and 
it leaves military value tradeoffs to the Military Departments. Other issues discussed pertained to 
JCSG products, what is the overall Tri-Service Analysis Process, and who does what in each 
team (Tri-Service Analysis Team and Tri-Department BRAC Team). A detailed discussion 
ensued on these issues. A step by step description of who (JCSGITri-Dept BRAC TearnMilitary 
Department) will perform what actions was detailed using a previous meetings diagram. After it 
was completed, the Group agreed it should be formally drawn up and presented at the next 
meeting. The Group further agreed that the diagram should include a written description of each 
block or responsibility to explain the relationships between each group. A companion diagram 
was also modified from the last meeting which highlights responsibilities between the Group and 
subgroup and the Tri-Department BRAC Team. This diagram will also be ratified at the next 
meeting. A discussion on functional COBRA runs arose. It was relayed to the Group that this 
has been discussed at the Steering Group level and there is a desire for functional COBRAS to be 
run, but at this time who in the Military Departments and the timing of these runs has not been 
agreed to yet. This Group agreed to recognize a need to address functional cost analysis and 
technical feasibility issues once the action plan has been completed and approved by the Group. 

After the lengthy discussion on the process responsibilities, the Group resolved those 
issues pertaining to JCSG products, what the overall Tri-Service Analysis Process is,. and who 
does what (Tri-Service Analysis TedTri-Department BRAC Team). One issue that was left 
unresolved was optimization across JCSGs. Because the Laboratory and Test & Evaluation 
JCSGs use different measures of capacity the subgroup couldn't determine how to run joint 
optimization model. The Chairs tasked the subgroup to get with the Laboratory Group and 
modelers to see if data could be normalized for cross-JCSG runs of the model are possible. They 
also tasked the subgroup with determining a methodology for cross-service function integration if 
the model could not be adapted. On a final note, the Chairs agreed they would bring this issue up 
to the Assistant Secretary of Defense for Economic Security (ASD(ES)) as a problem the two 
JCSGs are wrestling with. 

The next discussion centered on the functional value framework. There was a proposal 
by the subgroup during this briefing whether throughput value, which was defined as the capacity 
of a site to do work, should be included in the calculation of functional value. It was pointed out 
that the Air Force requested this inclusion to the functional value so that they can use it in their 
determination of installation military value. The subgroup then presented pro's and con's of 
including the throughput value. A main theme presented was that capacity analysis will capture 
throughput, but not place a functional value on it, and throughput considerations can be 
addressed in the weighting of the technical and physical values of the methodology. An 
additional consideration shared was that if the Air Force was requiring this value in our 



functional value analysis were all JCSGs being asked to include it in theirs for consistency. If 
one group were not to add it the installation military value would be suspect if there were to be 
cross-JCSG functions located at the installation. Three options were then introduced that could 
address some of the con's. These options are: accept additional weighting for some objective 
functions, modifl objective functions to eliminate additional weighting, and include throughput 
value in JCSG functional values delivered to the Services, but exclude it when doing 
optimization. Their was no Group agreement on how to resolve this so the Chairs decided to 
bring this up to the ASD(ES) for discussion with respect to total inclusion/exclusion. 

A review of the draft briefing to the ASD(ES) then took place. The Group agreed to the 
briefing as written with the two issues mentioned above added to the Issues chart. The Group 
also asked the status of how classified facilities are to be handled. The Group was informed that 
the Steering Group addressed this issue and the C31 representative would facilitate the analysis of 
classified facilities. The Chairs agreed that this was important enough to add as an issue during 
their briefing. 

OLD BUSINESS: 

The Air Force and Defense Agencies still need to provide a list of their membership to 
the JCSG and subgroups. (Open) 

There being no other items for discussion, the meeting adjourned at 1200. 

Co-Chairman 

Attachments 
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Office of DoD Comptroller 
Program/Budget, Investment Directorate 

June 29, 1994 

MEMORANDUM FOR: CO-CHAIRMEN, TEE JOINT CROSS-SERVICE WORKING 
GROUP 

SUBJECT: Workload Methodology Assessment 

Attached is a summary of my analysis of the sensitivity of 
appropriation weighting in the projection of workload for the 
TEE activities. Based on my concern that the methodology for 
projecting workload that was approved at the June 21 meeting of 
the Joint Cross-Service Working Group may not provide the best 
projection, I performed an analysis of various workload 
methodologies using official outlay projections and notional 
workload alternatives. 

As discussed at the June 21 meeting, the sub-group had 
reviewed three alternatives for projecting workload at the TGE 
activities using data in the Future Years Defense Program 
supporting the FY 1995 President's budget. Alternative 1 
projected workload based on total funding from FYs 1992/93 to 
FY 1999 in a defined set of program elements (specifically those 
that are identified as workload drivers). Alternative 3, the 
approved alternative, would project workload based on the total 
change in outlays for the Operation and Maintenance (OGM), 
Procurement, and Research, Development, Test and Evaluation 
(RDTGE) titles between FYs 1992/93 and FY 1999. Alternative 2 
was a refinement of alternative 3 which provided a weight to 
each of the three titles based on historical experience. 

Since OGM accounts for roughly half of the total of these 
three titles it contributes heavily to the change over the FYDP. 
And since OGM is not the driver for workload at the TEE 
activities, my concern was that the change in total outlays may 
not equate to the anticipated change in total outlays at the TEE 
activities. The analysis that I performed indicated, however, 
that the change in total outlays for the three titles from 
FY 1993 to FY 1999 is ver similar to the change in only the 
RDTGE title (Attachment A 7 . And, further, that various notional 
workload mix assumptions for the TEE activities does not result 
in a significantly different change than that resulting from the 
total change in outlays (Attachment B) . 

Attachment C provides the data used in the calculation. 
This data was provided by the Plans and Systems Directorate of 
the Office of the DoD Comptroller and supports the FY 1995 
President's Budget. Attachment D provides an unofficial 
estimate of the outlays that could be expected for each budget 
activity of the RDTGE total title (by applying the average RDTEE 
outlay rate to each budget activity). These amounts were used 
in page 2 of Attachment A to determine the impact of excluding 



6.1 and 6.2 programs for the calculation. There is some 

w variance in the total workload that would be projected by 
excluding 6.1 and 6.2 or by including only 6 . 3 B ,  6.4 and 
Operations Systems Development programs in the total. However, 
given the other uncertainties inherent in the future funding 
available and the amount of TEE that will be required, the 
difference was not considered significant. 

Attachment E reflects the assumptions inherent in this 
methodology . 

Yr""" Jeanne Karstens 
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T&E Workload Projection Assumptions 

Total Budget Authority Methodology 
(RDT&E, Procurement and O&M Titles only) 

The change in workload (expressed as outlays) from FYs 1993-2001 will be the same as the I 

projected change in workload from FYs 1993-1999 in. the FY 1995 President's Budget. 

The total change in workload for the RDT&E, Procurement and O&M titles roughly equates to 
the total change in workloadtat the T&E activities. 

The change in workload or workload mix at any single activity will be offset by changes a t  other 
I activities to result in a rough correlation to  the total workload mix. 



JCSG Must have Flexibility to Use Whatever 
Objective Functions They Need to Conduct 
Tradeoffs and Define the Best Possible Alternatives 
- Do Not Restrict to "Preliminary" and "Primary" Formulations in 

Current Model 

Model Only Addresses One Part of Overall Analysis 
Process - i.e., Capacity 
- Does Not Address "Capability" or "Cost Effectiveness" of JCSG 

Alternatives 

Model Cannot be Used to Optimize Across JCSG 
Functional Areas 
- Different Measures of Capacity (eg, Test Hrs vs Manyears) 
- Different Capabilities Cannot be Interchanged within a Functional 

Area, Much Less Across Functional Areas 

Restrict JCSG Tradeoffs to Functional Value, and 
Leave Mil Value Tradeoffs to Mil Departments 
- Equal Banding of Mil Value for Functional Sites Could Lead to 

Retention of the Least Desirable Functional Capability I 
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WORKLOAD PROJECTION METHODOLOGY 

EXAMINED SENSITlVlTY OF WORKLOAD PROJECTION INDEX 

PAPER DOCUMENTING METHODS COORDINATED WITH WORKING 
GROUP AND COMMENTS INCORPORATED 

RECOMMEND TOTAL BUDGET AUTHORITY METHODBE ADOPTED FOR 
T&E JOINT CROSS-SERVICE ANALYSIS 



28 June 1994 

T&E WORKLOAD PROJECTION METHODOLOGY 

1. INTRODUCTION: Inherent to the determination of excess capacity is the 
development of a future T&E workload projection for each of the functional areas being 
examined as part of the T&E joint cross service analysis. This document 

a. describes three methods for projecting future T&E workload requirements, 

b. discusses their relative advantages and disadvantages, and 

c. recommends a method for use in the T&E joint cross-service analysis. 

The underlying premise for all methods is that future T&E workload will increase1 
decrease in direct proportion to funding increasesldecreases in the DoD budget. The 
methods differ principally in the degree of funding refinement of DoD budget authority 
included in each method. 

2. OBJECTIVE: To develop a workload projection methodology that provides a 
quantitative, consistent, and defensible basis for estimating future T&E workload. 

3. ASSUMPTIONS: __ a. The amount of workload generated by a fixed dollar amount is constant over 
the period FY92 - NO1. 

b. The percentage of total workload for a given functional area that must be 
accomplished by each of the six test resource categories remains constant over the 
period FY92 - FYO1. 

c. The T&E JCSG analysis will include minimization of excess capacity as one 
of its goals; therefore, workload projections must be done at the test resource category 
level. 

d. Outlay rates used in support of the FY95 President's Budget can be used for 
FYs93 - 99. 

e . Workload for FYOO and FYOI equals that for FY99. 

4. SCOPE: The methodology projects T&E workload throughout the FY95 - FYOI 
period and utilizes the workload measures specified in the JCSG T&E data call. The 
methodology draws upon historical workload information contained within the data call 
and funding data contained in the FY95 - 99 FYDP. Generation of T&E workload 
projections will be the responsibility of the T&E JCSG. 

V 



5. METHODOLOGY: 

5.1 Individual PE Method. The end product of this method is a single T8E workload 
projection index for each functional area for each fiscal year between FY95 - FYOl. 
The basic steps in this method are as follows: 

a. Select a functional area (FA, ; i = 1,2, 3). 

b. Review the FYDP and identify, by fiscal year, those program elements and 
associated dollars that have been or are expected to be a T&E workload driver for this 
functional area. 

Sort program elements and associated dollars into the 
following budget titles: Operation and Maintenance (O&M); 
Research, Development, Test and Evaluation (RDT&E), and 
Procurement. Exclude 6.1 and 6.2 RDT&E program 
elements as they are not significant T&E workload drivers. 
Crosswalk these program elements with those identified in 
the T&E JCSG Data Calls to ensure all workload driven are 
identified; add the program elements and associated dollars 
to those generated from the WDP review. 

w 
PROCUREMENT 

RDT&E 

When a program element drives workload in more than one functional area, total 
program funding will be applied to the total for each functional area. 

c. Compute funding totals by fiscal year for each budget title and convert into 
constant FY95 dollars by deflatinglinflating totals with certified inflation indices 
provided by the DoD Comptroller. 

where FOMd = total O&M dollars for fiscal year x and functional area i which 
were identified as T&E workload drivers expressed in constant 
FY95 dollars. 

FRd = total RDT&E dollars minus 6.1 and 6.2 dollars for fiscal year x 
and functional area i which were identified as T&E workload 
drivers expressed in constant FY95 dollars. 



FP,,, = total Procurement dollars for fiscal year x and functional area i 
- which were identified as T&E workload drivers expressed in 
constant FY95 dollars. 

FUNCTIONAL AREA (FAJ 

........................ FY90 FY91 FY92 FY93 FYOO FYOl - - 
O&M FOMm FOMsll FOMszi FOMW ........................ FOMm FOMoli 

RDT&E F b  FReli F k i  F& ........................ F b  F k l i  

Procurement FPBOi FPefi FPSi FPW ........................ FPm Fp01i 

d. Based on historical experience across the three Services, determine what 
fraction of total workload within this functional area was driven by each of the three budget 
titles. 

WOMi = fraction driven by O&M funding 
WRi = fraction driven by RDT&E funding 
WPi = fraction driven by Procurement funding 

e. Multiply the constant dollar amounts from step c by the weighting functions 
(i.e., fractions) from step d and sum. 

FTA = FOMd x WOMi + FRd x WRi + FP(x.t,i x WPi 

where a two-year workload lag is built-in for procurement funding. (If desired, outlay 
rates could be incorporated to provide a better estimate of the workload lag.) 

f. Compute average funding total baseline (FTB) for FY92 and FY93. 



g. Divide funding total for fiscal year x from step e by the funding baseline from 
step f for fiscal years FY95 - FYOl to get the workload projection index for functional 

V area i. 

n;i 
Id = - x = FY95, FY96, ........., FYO1 

FTBl 

h. Select test resource category (TRC,; j = 1,2, ....., 6). 

i. Compute total workload baseline for each resource category for FY92 and 
FY93 within this functional area by summing over all sites s using data from the T&E 
JCSG Data Calls. 

FY92i Workload TRCj + FY93i Workload TRCj 
W E ,  = 

8 

2 

j. Multiply total workload baseline from step i by the workload projection index 
rrom step g to get the projected workload Wdi for test resource category j for fiscal year 

. x and functional area i. 

W ~ ,  = FYA Workload TRCi = IA x WTBii 

k. Repeat steps h through j for each test resource category. 

I. Repeat steps a through k for each functional area. 
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TOTAL PROJECTED T&E WORKLOAD 

Test 
Functional Resource 

.................................. Area . Cateaoq . FY95 . FY96 . FYO1 

Air Vehicles DMS 
MF 
IL 

HlTL 
ISTF 
OAR 
DMS 
MF 
I L 

H ITL 
ISTF 
OAR 

ArmamenWeapons DMS 
MF 
I L 

H lTL 
ISTF 
OAR 



5.2 Weighted Budget Authority Method. The end product of this method is a single 
T&E workload projection index for all functional areas for each fiscal year between w FY95 - FYO1. The basic steps in this method are as follows: 

a. Compute Budget Authority (BA) by budget title: 

From WDP compute the Budget authority by budget 
title (i.e., Operation and Maintenance (O&M); 
Research, Development, Test and Evaluation 
(RDT&E); and Procurement). Exclude 6.1 and 6.2 
RDT&E funding because they are not significant. T&E 
workload drivers; also exclude those O&M activity 
groups that are not T&E workload drivers. 

PROCUREMENT 
RDT&E 

b. Compute funding totals by fiscal year for each budget title and convert into 
constant FY95 dollars by deflatinglinflating totals with certified inflation indices 
provided by the DoD Comptroller. 

where TOM, = total O&M BA minus those activity groups that are not T&E . 
workload drivers for fiscal year x expressed in constant FY95 
dollars. 

TRx = total RDT&E BA minus 6.1 and 6.2 funding for fiscal year x 
expressed in constant FY95 dollars. 

TPx = total Procurement BA for fiscal year x expressed in 
constant FY95 dollars. 



TOTAL BUDGET AUTHORITY 

FY90 FY91 FY92 FY93 ........................ - FYOO FYOl - 
,O&M TOMm TOMsl TOM* TOMm ... : .................... TOMm TOM01 

........................ RDT&E TRso T k l  T b  TRs3 TRm T&q 

........................ Procurement TPso TPOI TP82 TPs3 TPm TPol 

c. Based on historical experience across the three Services, determine what 
fraction of total T&E workload was driven by each of the three budget titles. 

WOM = fraction driven by O&M funding 
WR = fraction driven by RDT&E funding 
WP = fraction driven by Procurement funding 

d. Multiply the constant dollar amounts from step b by the weighting functions 
(i.e., fractions) from step c and sum. 

FTx =TOMx x WOM + TRx x WR + TP(x-2, x WP 

where a two-year workload lag is built-in for procurement funding. (If desired, outlay 
rates could be incorporated to provide a better estimate of the workload lag.) 

e. Compute average funding total baseline (FTB) for FY92 and FY93. 

FTe2 + FTgj_ - 
FTB = 

f. Divide funding total for fiscal year x from step d by the funding baseline from 
step e for fiscal years FY95 - FYOl to get theworkload projection index for all 
functional areas. 

FTx 
I, = - 

FTB 
.......... x = FY95, FY96, FYOl 



;LO June 1934 

g. Select test resource category (TRC,; j = 1, 2, ....., 6) and functional area 
(FA, ; i = 1,2, 3) 

h. Compute total workload baseline for each resource category for FY92 and 
FY93 within this functional area by summing over all sites s using data from the T&E 
JCSG Data Calls. 

FY92, Workload TRCj + FY93i Workload TRCj 
WTBjj = C 

i. Multiply total workload baseline from step h by the workload projection index 
from step f to get the projected workload Wdj for test resource category j for fiscal year 
x and functional area i. 

Wij = FYd Workload TRC, = I, x WTBU 

j. Repeat steps g through i for each test resource category and each functional 
area. 

TOTAL PROJECTED T&E WORKLOAD 

Test 
Functional Resource 

Area .................................. - Cateaow - FY95 - FY 96 - FYOl 

Air Vehicles DMS 
MF 
I L 

H ITL 
ISTF - 

OAR 
DMS 
MF 
IL 

H ITL 
ISTF 
OAR 

ArmamenWeapons DMS 
MF 
I L 

H ITL 
ISTF 
OAR 



5.3 Total Budget Authority Method. The end product of this-method is a single T&E 
workload projection index for all functional areas for each fiscal year between FY95 - 
FYOI. The basic steps in this method are as follows: 

a. From the FYDP compute the total Budget Authority (BA) for Operation and 
Maintenance (O&M); Research, Development, Test and Evaluation (RDT&E); and 
Procurement funding. 

b. Convert into constant FY95 dollars by deflatinglinflating totals with certified 
inflation indices provided by the DoD Comptroller. 

where TOMx = total O&M BA for fiscal year x expressed in constant 
FY95 dollars. 

TRx = total RDT&E BA for fiscal year x expressed in constant 
FY95 dollars. 

TPx = total Procurement BA for fiscal year x expressed in 
constant FY95 dollars. 

TOTAL BUDGET AUTHORITY 

FY90 N 9 1  FY92 FY93 ........................ WOO FYO1 - - 
O&M TOMm TOM91 TOM= TOMgj ........................ TOMw TOMol 

RDT&E TRoo TRsi TRez TRs3 ........................ TRoo TRor 

Procurement TPm TPsr TPoz TPm ........................ TPw TPOI 

c. Compute total outla'ys for fiscal year x using certified outlay rates provided by 
the DoD Comptroller. 

7 

TBA = (TOMHlr x OMORI + TRn1.r x ROR* + TPH1-k x PO&) 
k=l 

where OMOR = outlay rate for O&M funding for kth year of the appropriation. 
RO& = outlay rate for RDT&E funding for kth year of the 

appropriation. 
PO& = outlay rate for Procurement funding for kth year of the 

appropriation. 
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d. Compute average outlay baseline (AOB) for FY92 and FY93. 

TBAq + TBAsj 
AOB = 

2 

e. Divide total outlay baselin .for fiscal year x from step c by the average outlay 7' baseline from step d for fiscal year? FY95 - FYOl to get the workload projection index 
for all functional areas. 

L 

TBA, 
I, = 

AOB 
x = FY95, FY96, ........., FYOl 

f. Select test resource category (TRC,; j = 1, 2, ....., 6) and functional area 
(FA,; i = 1,2, 3). 

g. Compute total workload baseline for each resource category for FY92 and 
FY93 within this functional area by summing over all sites s using data from the T&E 

w v .  JGSG Data Calls. 

FY92, Workload TRCj + FY93, Workload TRCj 
WTBi, = C 

h. Multiply total workload baseline from step g by the workload projection index 
from step e to get the projected workload W*, for test resource category j for fiscal year 
x and functional area i. 

Wdj = FYxi Workload TRCI = I, x WTB,, 

i. Repeat steps f through h for each test resource category and each functional 
area. 
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. TOTAL PROJECTED T&E WORKLOAD 

Test 
Functional Resource 

.................................. Area . Cateaory . FY95 . FY96 

Air Vehicles DMS 
MF 
I L 

H lTL 
ISTF 
OAR . 

EC DMS 
MF 
I L . HlTL 

ISTF 
OAR 

ArmamentMleapons DMS 
MF 
I L 

HlTL 
ISTF 
OAR 

Wesi i 
We512 

Wesi 3 

West4 

Was15 

West 6 

ws21 

wes22 

Ws23 

w ~ 2 4  

ws25 

Ws26 
Was31 

Ww2 
W8533 

w953.4 

we535 

ws36 



Individual PE Method 

ADVANTAGES DISADVANTAGES 

1. Reflects funding trends within each 1. Higher level of detail requiring more 
tunctional area; stronger correlation with assumptions; may be open to more 
T&E sites than BA. challenge. 

2. Basic approach verified by historical 2. Requires modification/assumptions to 
Army experience. project workload for the Other T&E and 

Other categories from data call. 

3. Does not capture degree to which 
workload for individual facility is driven by 
individual Service funding. 

4. Predictions more uncertain for those 
functional areas where workload is driven 
by a small number of PEs. 

Weiahted BA Method 

ADVANTAGES DISADVANTAGES 

1. Simpler approach and more easily 1. Does not reflect funding trend within 
understood. individual functional areas; under- or over- 

estimates workload in a functional area. 

2. Workload projection index can be 2.. Assumes Other workload increases1 
computed independent of data call. decreases in proportion to Services' 

budgets. 

3. Projects total test resource category 3. Does not capture degree to which 
workload without modification. workload for individual facility is driven by 

individual Service funding. 
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Total BA Method 

ADVANTAGES DISADVANTAGES 

1. Simplest approach and most easily 1. Does not reflect funding trend within 
understood. individual functional areas; under- or 

over-estimates workload in a functional 
area. 

2. Workload projection index can be 2. Assumes Other workload increases1 
computed independent of data call. decreases in proportion to Services' 

budgets. 

3. Projects total test resource category 3. Does not capture degree to which 
workload without modification. workload for individual facility is driven by 

individual Service funding. 

7. RECOMMENDATION: Adopt the Total Budget Authority Method for projecting 
tuture workload requirements for T&E joint cross-service analysis. 



EXCESS CAPACITY' Fr EDUCTION TARGET 
METHODOLOGY 

TASKING- Each JCSG tasked to 

- Review excess capacity analyses, and 
- Develop numerical excess capacity reduction targets 

PROPOSED TARGET . -. 
- Reduce all excess capacity as defined below, where cost 

effective re 

EXCESS CAPACITY DEFINITION 
-, 

- Delta between single-shift capacity and projected workload 
- REDUCTION TARGET CONSTRAINTS 

- Separate for each T&E functional area 
- Separate for each test facility category within each T&E 

functional area 
- Exclude excess capacity associated with unique, one-of-a-kind 

facilities 
- Reduction targets will consider those facilities that are required 

by the nature of test to operate on more than a single shift basis. 
COST EFFECTIVENESS 
- Based on total costs, to include non-T&E and customer costs 



LINEAR OPTIIVIIZATION MODEL 
4 T&E JCSG 

PROVIDES ACCEPTABLE FRAMEWORK WHICH MUST BE ADAPTED 
TO T&E JCSG EFFORTS THROUGH ADDITIONAL OPTIMIZATION 
FORMULATIONS, UNITS NORMALIZATION, AND POLICY IMPERATIVES 

NOTIONAL DATA RUNS BEING MADE TO DEVELOP POLICY 
IMPERATIVES, OPTIMIZATION FORMULATIONS, DATA ANALYSIS 
PROCEDURES, AND DATA PRESENTATION FORMATS 

I 

MULTIPLE OPTIMIZATION FORMULATIONS TO BE RUN; 
ALTERNATIVES TO FOCUS ON AREAS OF LEAST COMMONALITY 
AMONG SOLUTION SETS 

ABSOLUTE MAGNITUDE OF EXCESS CAPACITY REDUCTION NOT 
CONSIDERED IN OPTIMIZATION 



Other Optimization Functions & 
Constraints 

MINXCAP - Minimize ExCap with 
iterative runs that vary # of open sites. 

MAXSFV - Maximize sum of FV for all 
open sites, with iterative runs that vary # of 
open sites. 

MINSITES - Minimize the number of open 
sites. 





FUNCTIONAL VP.LUE FRAMEWORK 
6/27/94 

ArmamenWpns 

FV EC 
- 

FV Air Vehicles 

FV 

Physical Value Technical Value Throughput Value 

cirtical toPo climate encroa enviror SIL HlTL ISTF OA 
landlseal 
air space 

QUESTION I . . . . . . . QUESTION "N" 

I 
I 

TRI-SERVICE DATA CALL - 



FOR OFFICIAL USE C .kY - WORKING DRAFT 

ISSUE: SHOULD THROUGHPUT VALUE (TPV) BE INCLUDED WITH 
I 

PHYSICAL VALUE (PV) AND TECHNICAL VALUE (TV) IN 
DEFlNlTlONlCALCULATlON OF FV, WHERE: 

/ 

RELATE 
ISSUE: 

FV=WWxPV+ WwXTV+ WTw XTPV 

W = RELATIVE WEIGHTS 

TPV = TOTAL SS CAPACITY 

TOTAL DoD PROJ WORKLOAD 

IF TPV INCLUDED IN FV, ADDITIONAL WEIGHT MAY BE 
GIVEN TO CAPACITY DURING OPTIMIZATION FOR 
CURRENT OBJECTIVE FUNCTION IN OPT MODEL 

- but not for other objective functions 
- 

6127194 WORKING DRAFT 1:03 P 
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4 

CONSIDERATIONS 

I 

AF DEPENDENT ON JCSG RANKING OF FV FOR AV, 
MUNITION, EC FOR EACH DoD SlTE TO DETERMINE 
OVERALL MILITARY VALUE (MV) OF SlTE *-. 

b-*@?. 

-FV WITHOUT TPV INCOMPLETE -* 

A F  WILL NOT CHANGE JCSG FV'S TO BE USED IN 
- CALCULATING OVERALL MV 

SAME ARGUMENT CAN BE USED FOR BOTH FV AND MV IN 
OPTIMIZATION MODEL 

-BOTH INCLUDE CAPABILITY CONSIDERATIONS 

6/27/94 ' - WORKING DRAFT 
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4 

ISSUE: SHOULD TPV BE INCLUDED IN FV? 

I 

6/27/94 - WORKING DRAFT 1299  

PRO'S CON'S I 

MEASURE OF SITE CAPABILITY ADDITIONAL WEIGHTING 
TO HANDLE TOTAL WORKLOAD BECAUSE SOME OF 

- THE MORE WORKOAD A SITE OPTIMIZATION MODEL'S 
CAN HANDLE, THE LESS SITES OBJECTIVE FUNCTIONS INCLUDE 
NEEDED AND THUS LESS PRODUCT OF WORKLOAD 
INFRASTRUCTUREICOST (CAPACITY) AND FV 

I I  



- 
FOR OFFICIAL USE ONCv - WORKING DRAFT 

OPTIONS: IF TPV INCLUDED IN FV 

I. ACCEPT ADDITIONAL WEIGHTING FOR SOME OBJECTIVE 
FUNCTIONS 

II. MODIFY OBJECTIVE FUNCTIONS TO ELIMINATE 
I 

ADDITIONAL WEIGHTING 

Ill. INCLUDE TPVIN JCSG FV'S DELIVERED TO SERVICES, 
BUT EXCLUDE IT WHEN DOING OPTIMIZATION 

6124194 f - WORKING DRAFT t:64 A 



. 
r -WORKING DRAFT 

4 

COMPARISON OF OPTIONS 

RETAINS MACRO-MEASURE MAY GNE ADDITIONAL WEIGHT 
OF THROUQHPVT/PRODUCTnmY TO CAPACITY IN OPTIMIZATION 

RETAINS M A C M E A S U R E  REWIRES MODIFYING OBJECTIVE 
OF THROUOHPUTYPRODUCTlVlTY FUNCTiON IN CURRENT 

NAW MODEL 

RETAINS MACRO-MEASURE DIFFERENT FV'S FOR AF 
OF THROUGHPUTPRODUCTIVITY AND JCSO 

REQUIRES NO CHANGES TO 
CURRENT OBJECTIVE FUNCTION 
IN NAVY MODEL 

RETAINS CONSISTENT DEFlNlllONl 
METHOD FOR AF AND JCSG 
CALCULATION OF FV 

8/24/94 - WORKING DRAFT 



T&E FACILITY TAXONOMY 

FUNCTIONAL AREAS & RESOURCE CATEGORIES 

T&E 
RESOURCE 
CATEGORIES 

T&E 
FUNCTIONAL 
AREAS 

I T&E FACILITIES 

P ~ J ~ : - /  ?ha,; a 
74,: c J r i b : c J  rid": ~ccJl .;c> 

- WORKING DRAFT 

M&S MF SIL HITL ISTF 

J 

OAF 
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FUNCTIONAL VALUE HIERARCHY 

FUNCTIONAL VALUE .FOR A SITE 

T 

FUNCTIONAL VALUE FOR EACH 
T&E FUNCTIONAL AREA 

- AV - . EC 
- ARM / WPN 

'r 

MBS MF SIL HlTL ISTF OAR 

\ QUESTION 1 L ...e-*am QUESTION "n" 

L FT 





PURPOSE 
r&E JCSG 

TO PROVIDE OVERVIEW AND STATUS UPDATE FOR TEST 
AND EVALUATION (T&E) JOINT CROSS SERVICE GROUP 
(JCSG) EFFORTS 

- ANALYSIS FRAMEWORK 

- FUNCTIONAL VALUE 

- EXCESS CAPACITY 

- LINEAR OPTIMIZATION MODEL 

- SCHEDULE 

- ISSUES 







EXCESS CAPACITY 
T&E JCSG 

DEFINED AS: 

SINGLE SHIFT CAPACITY - PROJECTED WORKLOAD 

SINGLE SHIFT CAPACITY COMPUTED FROM DATA CALL 

, PROJECTED WORKLOAD (W) COMPUTED FROM FYDP AND DATA 
CALL AS: 

BUDGET OUTLAYS (FY X) 
W (FY X) = W ((FY92 + FY93)12) x 

BUDGET OUTLAYS ((FY92 + FY93)12) 

TARGET IS TO REDUCE ALL EXCESS CAPACITY 
EXCEPT THAT FOR UNIQUE CAPABlLlTlES 



LINEAR OPTIMIZATION MODEL 
T%E JCSG 

PROVIDES ACCEPTABLE FRAMEWORK WHICH MUST BE ADAPTED 
TO T&E JCSG EFFORTS THROUGH ADDITIONAL OPTIMIZATION 
FORMULATIONS, UNITS NORMALIZATION, AND POLICY IMPERATIVES 

NOTIONAL DATA RUNS BEING MADE TO DEVELOP POLICY 
IMPERATIVES, OPTIMIZATION FORMULATIONS, DATA ANALYSIS 

I PROCEDURES, AND DATA PRESENTATION FORMATS 

MULTIPLE OPTIMIZATION FORMULATIONS TO B,E RUN; 
ALTERNATIVES TO FOCUS ON AREAS OF LEAST COMMONALITY , 

AMONG SOLUTION SETS 

ABSOLUTE MAGNITUDE OF EXCESS CAPACITY REDUCTION NOT 
CONSIDERED IN OPTIMIZATION 
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SUMMARY 
TZE JCSG 

ANALYSIS EFFORTS ON TRACK FOR 6 JULY COMPLETION 

- ANALYSIS FRAMEWORK IN PLACE 

- AGREEMENT ON MAJOR ELEMENTS OF FRAMEWORK 

- LINEAR OPTIMIZATION MODEL ADAPTED FOR T&E 

- DETAILS BEING WORKED 
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T&E JCSG Action Plan a 
d 

Addendum June 94 < 

b 
I 

I 
ACTION 1 : Develop an Overall Analysis Methodology that provides c 

capacity, future workload requirements, excess capacity reduction 
t 

6 

targets and functional values for Air Vehicle, Electronic Combat, and 
t 
c 

ArrnamentlMunitions T&E. 
c 
.I ' 
C 

1.1 Develop an analysis framework that uses the FYDP and certified information 
provided in response to the TLE JCSG data call and that leads to the 

I Identification of opportunities for reallgninglconsolldating the T&E 
infrastructure. ! 

5 
I 

1.2 Develop methodologies for: I 

- Projecting future workload requirements 
- Computing excess capacity within each functional area i 

1 

- Establishing excess capacity reduction targets 
- Computing functional value (FV) for each T&E functional area 

1.3 Adapt a linear optlmization model to support the development of T&E cross- 
service realignrnenUconsolidatian alternatlves 

6127194 lNORKlNG ORAFT 6:43 P r 
c 
c 
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T&E JCSG Action Plan 0 
P 

0 
-0 . . 
t- 
U1 

a 
-1 
0 

ACTlON 2: Conduct Analyses Using Notional Data U 

4. 
t- 
0 

0 
P 
Qo 

2.1 Compute functional value using notional data to finalize questions (r 

2.2 Conduct optimization runs using notional data to develop policy $ 
imperatives, optimization formulations, data analysis procedures, C 

C 

and data presentation formats. C 
2 
U + 
8- 
@ 

i 
, 

6127194 - WORKING ORAFT 6:43 P c c 
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T&E JCSG Action Plan 

ACTION 4: Analyze Outputs from Tri-Demrbnent BRAC Team 

Y 4.2 Analyze outputs and develop initial set of realignrnenUconsolldation - 
a1 ternatives. 

I 

I 4.3 Asbs technical and operational feasibility of each alternative, modify, 
revise, or delete alternative as required. 

4.4 Provide revised set of alternatives to Trl-Denartmerit BRAC Team for 
additional optimization and functional COBRA runs. 

4.1 Review inputs of model runs for accuracy. 

- WORKING DRAFT 

I 
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T&E JCSG Action Plan C 
I 

< 

b ' 

t 
c 
c 

ACTION 5: Finalize Alternatives and provide to the Military A k 

Departments 
< 

C 
4 
C 
c 

5.1 Review inputs of model runs for accuracy. 

I 

5.2 ~nalyze final outputs from Tri-Demrhent BRAC barn. > .. 
< 

C 
L 

5.3 Review each alternative to ensure it is technically and operationally 
. 
t 

r 

feasible, retains the ca~abillb to satlsfv future T&E . 
reaultements within each functional area. and is i 
economicallv affordable. 

5.4 Forward approved alternatives along with supporting rationale and 
documentation to the Military Departments. 

6127194 ' - WORKING DRAFT 6:43 P t c 
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N 
a -. 

T&E JCSG Action Plan (D 
+. 

ISSUES 0 
-8 

8- 
01 

c3 
-8 
0 
GI 

Tri-Department BRAC Team --- -who are they? 
I- P 
0 

a 
L 
m 
(II 

Functional COBRA Runs - JWG Runs or MIL DEPs? 

I 5 
JCSG reviews each alternative to ensure it is technically and a a 

operationally feasible, retains the ca~abilitv to satisfy future Z 
cn 

T&E requirements within each functional area and is 9 
economically affordable. g 

I 

- MIL DEP's to accomplish whether T&E capability 
retained is satisfactory and affordable, NOT JCSG 

6128194 WORKING DRAFT 6355 A as 
0 
0 
-i 



MILESTONES FOR CROSS SERVICE ANALYSIS 

TABLE I 

Actu J 
Date 

3 1 Mar 94 

M (LESTONE 

Data Call released to Services 
ACTION 1 Ovcrlll Analysis Framework 
JCSG Approves: 
Capacity C Jculation 
Furun Workload Projection Methodology 
Functional Value 
Target Reduction Methodvloyy 

ACTION 2 
Optimization Notional Data Analyses Completed 
ACTION 3 
Gtaerate inputs for Tri-Department BRAC Team 

Functional Vahrcs 
CapacityIRquiments 
policy i m p d v e s  

ACTION 4 
AnaJya Outputs fiom Tri-Dept~rtmenl RR AC Team 

ACTION 5 
FinalLe Alternatives and pmvidt to Mil Departments 

unconstrained 
canstrained 

Due Date 

3 1 Mar 94 

6 July 94 

15 July94 

15 Au8.94 

1 Oct. 

17 Oct. 





BRAC 95 
Joint Cross-Service Group on Test & Evaluation 

Wednesday, 6 July 1994 

Minutes 

The eighteenth meeting of the BRAC 95 Joint Cross-Service Group on 
Test and Evaluation convened at 0900. Mr. Lee Frame and Mr. John Burt 
chaired the meeting. The agenda, the list of attendees, and the handouts 
are attached. 

Minutes 

It was announced by the co-chairs that the minutes of the meeting of 28 
June have not yet been made available by the BRAC office. 

The co-chairs reiterated the policy of reflecting amendments to meeting 
minutes amendments in subsequent meeting minutes. 

Meetinq with Mr. Gotbaum 

Mr. Burt discussed the meeting on 28 June with Mr. Gotbaum. Mr. Gotbaum 
wants the T&E Joint Cross-Service Group (JCSG) to show facility workload 
capacity using both single shift and other-than-single-shift. That is, 
the T&E JCSG is to include alternatives other than a single shift. Also 
Mr. Gotbaum said the optimization model is not intended to produce hard 
answers; we are allowed to vary the weighing factors. Mr. Gotbaum also 
said that functional value does not include throughput value. Mr. Burt 
also said that there is not much push from higher levels that the 
analysis has to be the same in each Joint Group. They have confidence 
in our ability to tailor the analytic model. That is, they are allowing 
flexibility. 

Mr. Burt also said that Mr. Gotbaum said each JCSG needs to run its own 
optimization model within its own group before looking across groups. 
That is because there are bound to be differences between the groups, 
variances in methodology, so it is better to run the model just for your 
single group first. 

Mr. Burt said he suggested, at the meeting with Mr. Gotbaum, that the 
Labs and T&E Groups get together and try to do a common run of the 
optimization model. 

Mr. Burt reported that it was also mentioned at the meeting with Mr. 
Gotbaum that no response had yet been received from C31 on the handling 
of data from classified facilities. Mr. Toomer and Mr. Bolino are going 
to get with Mr. Cavallini of C31 on the matter. 



ly It was announced that, despite some impression to the contrary, there is 
no Steering Group meeting scheduled on 8 July. However, we should expect 
a meeting with the OSD BRAC organization soon, possibly the next week. 
Several items have been due to the BRAC office by July 8th: weighing 
factors, optimization formulations, scoring criteria, etc . But now it 
looks like the date those are due has slipped later. 

One of the chairs asked the question if all of the data was in. The 
Services each stated where they stood. ~ r m y  and Navy indicated they had 
their data. Air Force indicated they still had a piece due in. 

Schedule 

The T&E JCSG schedule chart (attached) was shown on a slide, showing 
actions accomplished and actions remaining. 

It was agreed to incorporate in Action 5, "Finalize Alternativesn, an 
action to look at data from other Cross-Service groups. 

Discussion arose on what is the baseline of DoD TLE capabilities needed 
in order to compare against it the alternatives that are proposed. We 
do not have a list of needed capabilities. It was pointed out, however, 
that this may well slow down the process. Air Force recommended building 
such a list. It was generally agreed that a list of baseline 
capabilities would be developed. 

It was also pointed out that we need to use the functional COBRA outputs 
to determine whether each particular alternative satisfies DoD T&E 
requirements. It was agreed to change the ~ction Plan to accommodate 
this. 

Action Plan Addendum 

The Action Plan Addendum was briefed on the latest changes. 

It was suggested that we need to insert another action, to validate the 
data, among the milestones. It was generally agreed to do it in parallel 
with Action 3, "Generate Inputs for AnalysisH. It was agreed that 1 
August would be the due date for validation of the data. 

Briefins on the JCSG Analysis Plan 

The chairs stated that it is our understanding that the Steering Group 
will approve the Analysis Plan. 

It was agreed to delete paragraph 3.6 of the draft JCSG Analysis Plan and 
to delete the word "onlyn in paragraph 3.5. 

Discussion arose regarding a 17 October deadline vs. the 1 November 
deadline. It was decided that each Service will go back and determine 
if 17 October is acceptable. 



Joint Analysis Process Chart 

The Joint Analysis Process Chart was presented on the screen and reviewed 
by Dr. Stewart. It was agreed to by the three Services and approved for 
incorporation into the Action Plan. 

It was mentioned by one of the chairs that, as the process accelerates, 
we may need to meet more frequently than once a week. 

It was agreed that after the functional COBRA runs, the results go back 
to the JCSGs. 

The question was raised by one of the chairs--is it envisioned that a 
limited COBRA analysis will be done on every alternative that is 
proposed. The military services all indicated agreement--yes. All 
agreed. 

The issue arose again of making a list of TLE capabilities that need to 
be maintained. A "TLE requirements" list. 

Functional Value 

A briefing was given on the current status of determining Functional 
Value. It was stated that the weighing of individual questions has now 
been taken out of the plan. Weighing will only take place at higher 
levels. 

An example of Functional Value was briefed, including notional weights 
and scores. The issue was brought up of the need to identify exactly who 
in the Services can look at the data. One of the chairs said that the 
lists of names has come in from the Services and a consolidated list will 
be sent back to the three Services so they can see the names. 

The question was raised as to whether Throughput Value will be included 
as a part of Functional Value. The decision was "No". 

The question was raised as to whether every question in the data call 
must be considered or only those that, at this point, have some 
significance. The decision was made that we should use common sense and 
that questions can be thrown out or not considered if they are judged to 
be no longer important. But, one of the chairs pointed out, we must be 
careful as to the amount of the data we throw out. 

A slide showed some preliminary weights that have been drafted up. It 
was agreed that, generally, these weights are within the comfort zone. 
However, one of the chairs said a few of the weights looked questionable 
and advised that those weights be re-looked at. 

O~timization Formulation 

A slide was shown indicating that the schedule calls for completing 
evaluation of alternative optimization formulations by 15 July 94. 
The question was raised of when will there be forthcoming a revised 
writeup by Dr. Ron Nickel of Navy BSAT of the formulation we are going 
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to use in the analysis model. Also, whether it will include everything. 
It was decided that Ron is going to tailor the model to each JCSG. He 
can tailor it exactly. When we submit our plan, we will show exactly how 
we are going to use the model. We are going to give that to Ron. There 
was agreement in the Group on that point. 

Joint T&E Analysis Facility 

A slide showed the room arrangements for the Joint T&E Analysis Facility. 
It was announced that the facility would be ready for occupancy by 20 
July. It was agreed that, right after this meeting, representatives from 
the three Services would meet briefly regarding the layout. 

JCSG Database 

As of now, the database is in hard copies. It was agreed that the Tri- 
Service BRAC Group will get the master. One of the chairs said he 
strongly advised keeping the data in electronic format as long as 
possible. It was agreed that each of the Services will send a hard copy 
and a disk to the repository (of the Tri-Service BRAC Group). 

The issue was raised that, in the definition of Functional Value, it 
doesn't appear that we have allowed for the infrastructure support such 
as roads, electric and water lines, etc. It was pointed out that this 
is generally assumed--that the needed infrastructure support exists for 
any particular TLE facility. One of the chairs said, "We need to be sure 
we capture it, cranking it in." 

The question was raised as to whether we need to allow for the quality 
of the people. It was mentioned that the Lab Group considered quality 
of people at a facility right from the start. Also, that we haven't 
asked that in the data call--we have asked only the number of people. 
It was decided that, no, we don't need to allow for quality of people, 
that quality of the people is less a consideration for T&E than it is for 
Labs. 

One of the chairs pointed out that the critical path right now is 
finishing the Functional Value framework. Functional values must be 
determined for each functional area. 

OLD BUSINESS: 

None 

There being no other items for discussion, the meeting adjourned at 1133 
hours. 
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I. PURPOSE and SCOPE 

QW This addendum updates the Actions and Milestone schedule necessary to support 
identification of opportunities for consolidating/realigning the T&E infrastructure associated with 
Air Vehicle, Electronic Combat and Armament/Weapons testing as part of the FY95 Base 
Reahgnment and Closure (BRAC) joint cross-service analyses. 

This addendum focuses on the activities associated with conducting the T&E cross- service 
analyses, formulating alternatives for consideration by the Military Department's BRAC offices, 
and oversight of the process by T&E Joint Cross-Service Group (JCSG). 

II. ACTIONS 

The major actions required for conduct of the T&E joint cross-service analyses are: 

ACTION 1 : Develop an Overall Analysis Methodology that provides capacity, future workload 
requirements, excess capacity reduction targets and functional values for Air Vehicle, Electronic 
Combat, and Armament/Munitions T&E. 

1.1 Develop an analysis framework that uses the FYDP and certified information 
provided in response to the T&E JCSG data call and that leads to the 
identification of opportunities for realigning/consolidating the T&E 
infrastructure. 

1.2 Develop methodologies for: 
- Projecting future workload requirements 
- Computing excess capacity within each functional area 
- Establishing excess capacity reduction targets 
- Computing functional value (FV) for each T&E functional area 

1.3 Adapt a linear optimization model to support the development of T&E cross- 
service realignment/consolidation alternatives 

ACTION 2: Conduct Analysis Using Notional Data 

2.1 Compute functional value using notional data to finalize questions and weights. 

2.2 Conduct optimization runs using notional data to develop initial policy 
imperatives, optimization formulations, data analysis procedures, and data 
presentation formats. 



ACTION 3: Generate Inputs for Analysis 

3.1 Provide questions, weights, and scoring criteria and compute functional value 
using Decision PAD software. 

3.2 Compute future workload requirements and excess capacity for each functional 
area and test resource category. 

3.3 Provide policy imperatives and other inputs required to run linear optimization 
and functional COBRA models. 

3.4 Provide functional values (FV's) for each functional area for each site to the 
Military Departments. 

ACTION 4: Conduct Analysis Using Real Data 

4.1 Review inputs of model runs for accuracy. 

4.2 Analyze outputs and develop initial set of realignmentlconsolidation 
alternatives. 

4.3 Assess operational feasibility and cost effectiveness of each alternative; modify, 
revise, or delete alternatives as required. The assessment will include a 
determination as to whether the alternative retains the capability to satisfy DoD 
T&E requirements. 

4.4 Provide revised set of alternatives to Tri-Department BRAC Group for 
additional optimization and functional COBRA runs. 

ACTION 5: Finalize Alternatives to be provided to the Military Departments 

5.1 Review inputs of model runs for accuracy. 

5.2 Analyze final outputs from Tri-Department BRAC Group. 

5.3 Review each alternative to ensure it is operationally feasible, retains the 
capability to satisfy DoD T&E requirements within each functional area, and is 
economically affordable. 

5.4 Forward recommended alternatives along with supporting rationale and 
documentation to the Military Departments. 



INTERNAL CONTROLS 

The T&E Joint Cross-Service Group will adhere to the 13 April 1995 OSD BRAC95 internal 
control plan for base realignment, closure or consolidation studies to ensure the accuracy of data 
collection and analyses. 



MILESTONES FOR CROSS SERVICE ANALYSIS 

TABLE I 

MILESTONE 
Data Call released to Services 
ACTION 1 Overall Analysis Methodology 
JCSG Approves: 
Capacity Calculation 
Future Workload Projection Methodology 
Functional Value 
Target Reduction Methodology 

ACTION 2 Conduct Analysis Using Notional Data 
JCSG Approves: 

Questions 
Weights 
Scoring Criteria 
h t i a l  Policy Imperatives 
Optimization Formulations 

ACTION 3 Generate Inputs for Analysis 
JCSG Approves: 

Functional Values 
Capacity/Requirements 
Policy imperatives 

ACTION 4 Conduct Analysis using Real Data 
JCSG Provides: 

Inputs for OptirnizatiodCobra Models 
Functional Values (FV's) for Mil Dept's 

ACTION 5 Finalize Alternatives 
Finalize Alternatives and provide to h.lil Departments 
JCSG Approves: 
Alternatives 
Provide to Mil Dept's 

Due Date 
31 Mar 94 
6 Jul94 

15 Jul94 

15 Aug 94 

15 Oct 94 

1 Nov 94 
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T&E JCSG Action Plan 
Addendum July 94 

ACTION 1 : Develop an Overall Analysis Methodology that provides capacity, 
future workload requirements, excess capacity reduction targets and 
functional values Air Vehicle, Electronic Combat, and ArmamenVMunitions 

1.1 Develop an analysis framework that uses the FYDP and certified information 
provided in response to the T&E JCSG data call and that leads to the 

I identification of feasible opportunities for realigninglconsolidating the T&E 
infrastructure. 

1.2 Develop methodologies for: 
- Projecting future workload requirements 
- Computing excess capacity within each functional area 
- Establishing excess capacity value for each functional area and each test 

facility category at each individual site 

1.3 Adapt a linear optimization model to support the development of T&E cross- 
service realig nment/consolidation alternatives 
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ACTION 3: Generate Inputs for Analysis 

3.1 Provide questions, weights, and scoring criteria for computation of 
functional value using Decision PAD software. 

3.2 Compute future workload requirements and excess capacity for 
each functional area and test resource category. 

3.3 Provide policy imperatives and other inputs required to run linear 
optimization model. 
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T&E JCSG Action Plan 

ACTION 4: Conduct Analysis Using Real Data 

4.1 Review inputs of model runs for accuracy. 

4.2 Analyze outputs and develop initial set of realignmentlconsolidation 
alternatives. 

4.3 Assess operational feasibility and cost effectiveness of each alternative; 
modify, revise, or delete alternatives as required. The assessment will 
include a determination as to whether the alternative retains the 
capability to satisfy DoD T&E requirements. 

4.4 Provide revised set of alternatives to Tri-Department BRAC Group for 
additional optimization runs and functional COBRA runs. 
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MILESTONES FOR CROSS SERVICE ANALYSIS 

TABLE I 

MILESTONE 
Data Call released to Services 
ACTION 1 Overall Analysis Methodology 
JCSG Approves: 
Capacity Calculation 
Future Workload Projection Methodology 
Functional Value 
Target Reduction Methodology 

ACTION 2 Conduct Analysis Using Notional Data 
JCSG Approves: 
Questions 
Weights 
Scoring Criteria 
Initial Policy Imperatives 
Optimization Formulations 

ACTION 3 Generate Inputs for Analysis 
JCSG Approves: 

Functional Values 
CapacityIRequirements 
Policy imperatives 

ACTION 4 Conduct Analysis using Real Data 
JCSG Provides: 
Inputs for Optimization/Cobra Models 
Functional Values (W's) for Mil Dept's 

ACTION 5 Finalize Alternatives 
Finalize Alternatives and provide to Mil Departments 
JCSG Approves: 
Alternatives 
Provide to Mil Dept's 

Due Date 
31 Mar 94 
6 Jul94 

15 Jul94 

15 Aug 94 

15 Oct 94 

1 Nov 94 
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T&E JOINT CROSS-SERVICE GROUP 
ANALYSIS PLAN 

1.0 BACKGROUND 

1.1 In a 7 Jan  94 memorandum entitled "1995 Base Realignment and 
Closures (BRAC 95)", the DEPSECDEF established Joint Cross Service 
Groups (JCSGs) in six areas with significant potential for cross-service 
impacts in BRAC 95. Each JCSG was tasked to accomplish the following: 

- To determine the common support functions and bases 

- To establish the guidelines, standards, assumptions, measures of 
merit, data elements, and milestone schedules for DoD Component 
conduct of cross-service analysis of these common support functions. 

- To oversee DoD Component analyses of the common support 
functions 

- To review excess capacity analyses 

- To develop closure and realignment alternatives and numerical 
excess capacity reduction targets for consideration in such analysis 

- To analyze cross-service tradeoffs 

1.2. The purpose of this plan is to outline how the analysis tasks will be 
accomplished and to describe the methodologies to be used in completing 
these tasks. 

2.0 JOINT TEAM STRUCTURE 

2.1 Attachment 1 summarizes the joint team structure and responsibilities 
for accomplishing the DEPSECDEF analysis tasks. Overall responsibilities 
of the Steering Group, Review Group, Military Departments, and Joint Cross 
Service Groups in the BRAC cross-servicing process are documented in the 
7 Jan 94 DEPSECDEF Memorandum. 

2.2 The Joint Working Group (JWG) is comprised of DoD Component 
members and reports directly to the T&E JCSG. It's principal role is to 
support the T&E JCSG in the development and conduct of the analysis, 
subject to the approval of the T&E JCSG. The T&E JCSG will also document 
all results and decisions for the record. 
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. . 

2.3 The Tri-Department BRAC Group is comprised of BRAC members from 
each Military Department who report directly to their Military Department. 
They are responsible for controlling data and running the optimization and 
functional COBRA models for each JCSG. T&E inputs for the model will be 
provided by the T&E JCSG. Model outputs will be provided to the T&E 
JCSG for review and analysis by the JWG. 

3.0 JOINT ANALYSIS PROCESS 

3.1 Steps in the joint analysis process are summarized in Attachment 2. 

3.2 The T&E JCSG will develop guidance for joint T&E data calls to support 
the joint analysis process. The Military Departments will conduct the data . 

calls and provide the responses to the Joint Cross Service Group through the 
Tri-Department BRAC Group for control. 

3.3 The T&E JCSG will use the methodologies presented in Appendices A-C 
to  compute T&E Functional Value (FV), Excess Capacity, and Projected 
Workload (PWL) based on information from the joint data call and the 
Future Years Defense Plan. They will also develop optimization 
formulations and policy imperatives to support optimization model runs (see 
Appendix D). 

3.4 Notional data will be used to develop the optimization formulations and 
initial policy imperatives. Unconstrained runs using real data will then be 
conducted using inputs from the T&E JCSG to develop alternatives 
satisfjrlng workload requirements. Additional runs m&wmw&y using site 
military values provided by the Military Departments will also be run. 

3.5 Collocation of T&E resources needed to support the test process in a 
T&E functional area (i-e., Air Vehicle, ArmamentNVeapons, or Electronic 
Combat) will be accomplished to the maximum extent possible in each 
alternative. Resources will be retained at other sites only when 
geographically constrained, needed to satisfjr workload, economically 
prohibitive to move, or for other operational reasons. 

3.6 The impact of proposed consolidation/realignment alternatives on 
customers and stakeholders will be taken into consideration to preclude the 
suboptimization of the T&E functions and overall DoD costs/savings. Costs 
will include non-T&E, customer and program costs, to the extent possible, in 
addition to  T&E infrastructure costs. 

3.7 An operational feasibility assessment will be conducted by the T&E 
JCSG to ensure the capability to satisfy DoD T&E requirements is retained. 

DRAFT 



WORKING DRAFT 

Shortfalls in capability will be identified and necessary solutions developed 
to retain viable alternatives. A top-level concept of operations (CONOPS) will 
be generated for each alternative and will address MILCON, personnel 
movement and termination, equipment relocation, customer and stakeholder 
impacts, etc. The CONOPS-Tkis will provide the basis for a Functional 
COBRA data call to determine if an alternative is cost effective. 

3.8 Alternatives that satisfy the DoD T&E workload and capability 
requirements and provide an acceptable return-on-investment from a T&E 
perspective will be recommended to  the Military Departments for their 
consideration and integration into their closure/realignment candidates and . 
alternatives from the other JCSGs. 

4.0 Schedule 

4.1 Key milestones are shown in Attachment 3. 

APPENDICES 

A - T&E Functional Value Methodology 
B - T&E Workload Projection Methodology 
C - T&E Excess Capacity and Target Reduction Methodology 
D - T&E Optimization Formulations 

DRAFT 
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JOINT ANALYSIS TEAM STRUCTURE 
I SECDEF I 

GROUP I 
STEERING 

GROUP 
*DEVELOP POLICY & GUIDANCE 
*APPROVE JCSG ACTION & ANALYSIS PLANS 

MILITARY DEPARTMENTS 
I 

I I I RECOMMENDED 1 

FUNCTIONAL 
COBRA 

I 

T&E 
ALTERNATIVES I I 1 

JCSG MODEL 
-APPROVE DATA CALLS 

INPUT1 
OUTPUT 

AF ARMY NAVY 
-APPROVE METHODOLOGIES, ETC. 
*APPROVE MODEL INPUTS 
*APPROVE RESULTSIALTERNATIVES 
-DOCUMENT FOR RECORD 

I 

JOINT WORKING GROUP 
.DEVELOP METHODOLOGIES, WEIGHTS, & 
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MILESTONES FOR CROSS SERVICE ANALYSIS 

TABLE I 

MILESTONE 
Data Call released to Services 
ACTION 1 Overall Analysis Methodology 
JCSG Approves: 
Capacity Calculation 
Future Workload Projection Methodology 
Functional Value 

Due Date 
3 1 Mar 94 
6 Jul94 

Target Reduction Methodology 
ACTION 2 Conduct Analysis Using Notional Data 
JCSG Approves: 
Questions 
Weights 
Scoring Criteria 
Initial Policy Imperatives 

15 Jul94 

Optimization Formulations 
ACTION 3 Generate Inputs for Analysis 
JCSG Approves: 

Functional Values 

~ l t e r n d v e s  
Provide to Mil Dept's 

15 Aug 94 

Capacity~Requirements 
Policy imperatives 

ACTION 4 Conduct Analysis using Real Data 
JCSG Provides: 
Inputs for OptimizationlCobra Models 
Functional Values (FV's) for Mil Dept's 

ACTION 5 Finalize Alternatives - 

Finalize Alternatives and provide to Mil Departments 
JCSG Approves: 

15 Oct 94 

1 Nov 94 







FOR OFFICIAL USE ONLY - WORKING DRAFT 

JOINT ANALYSIS TEAM STRUCTURE 
I SECDEF I 

STEERING 
GROUP 

-DEVELOP POLICY & GUIDANCE 
-APPROVE JCSG ACTION & ANALYSIS PLANS 

MILITARY DEPARTMENTS 

FUNCTIONAL 
COBRA 

I 
I I RECOMMENDED 

DEPOT 
JCSG 

d 

T&E LAB 
JCSG 

ALTERNATIVES I 

I 

JOINT WORKING GROUP 
.DEVELOP METHODOLOGIES, WEIGHTS, & 

OPTIMIZATION FORMULATIONS 
.DEFINE POLICY IMPERATIVES 
.PREPARE INPUTS FOR MODELS 
CALCULATE EXCESS CAPACITY, PWL & FV'S 
.DEVELOP ALTERNATIVES 
.DEVELOP DATA CALLS 
*ASSESS OPERATIONAL FEASIBILITY 

I 

7 - 
TRI-DEPARTMENT BRAC GROUP 

CONTROL DATA & MODELS 
oRUN MODELS 

7/5/94 

JCSG MODEL 

*APPROVE DATA CALLS 
INPUT1 
OUTPUT 

.APPROVE METHODOLOGIES, ETC. 

AF 
*APPROVE MODEL INPUTS 
*APPROVE RESULTSIALTERNATIVES I 
-DOCUMENT FOR RECORD 

ARMY 

I ! 

NAVY 







FOR OFFICIAL USE Oh. . - WORKING DRAFT 

JOINT ANALYSIS PROCESS 
KEY POINTS (CONT'D) 

OPERATIONAL FEASIBILITY ASSESSMENT 
- ENSURE CAPABILITY TO SATISFY DoD T&E REQUIREMENTS 

RETAINED 
)) IDENTIFY, CAPABILITY SHORTFALLSISOLUTIONS 

- BASIS FOR FUNCTIONAL COBRA DATA CALL/MODEL RUNS TO 
ASSESS COST EFFECTIVENESS 

ALTERNATIVES PROVIDED TO MIL DEPTS MUST 
- SATISFY PROJECTED DoD T&E WORKLOAD /CAPACITY) 
- SATISFY DoD T&E REQUIREMENTS (m 
- PROVIDE ACCEPTABLE RETURN-ON-INVESTMENT FROM T&E 

FUNCTIONAL PERSPECTIVE 
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I OPEN ISSUES 

1. BASELINES TO SUPPORT FEASIBILITY ASSESSMENT OF 
ALTERNATIVES 

- DoD T&E CAPABILITY 
- FUNCTIONAL COSTISAVINGS 

2. INTEGRATION ACROSS 3 T&E FUNCTIONAL AREAS AT A 
SITE (AV, ARMMIPNS, & EC) 

3. ROLE OF MIL VALUE TRADEOFFS IN JOINT ANALYSIS 
PROCESS 
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5 . 0  Other euuipmem as needcd to lnpimmt the locd area L.hV (Xo enernai cornn1uniwi"ns exccgr 
one swso aione systm) 

6.0 Securitv Access 
6.1. One locking large ennu@ to noid the nerwor~ server hard drive 

j i . 1 . Govemmenz is rc~uoxwbie for securing at cnd of dav and b o o ~ g  each mornins 
6 . 2 .  ra& . r&ed . lu bc.opm oriy to d a i g ~ a l e d  rnanbm and apprmm visitors 

G 2.  : . Govcramen will grovlje the namn of ihese penonnet paiodicailv 
e;.:.:. Ues imcd  - team rneznbers vnii havc access through cipher iocir 
6.2.:. llsitors \ . n i l  be cscorad by a designated team member 

6.; rndiv~duai locks for encn room. 

7.0 FuraimreiO ffice 
7 1. Funwre ~iacemun snouid be :'or optimum space udizmnn 

A 

7.1. I. personnel wiii be .ii>~,:urea u rnown in Attachman 1, ; zeouie per room. cxceat 3 in 
room i+ 835 - . . 1 .:. room xiil re~urre s 48" round table with ~hrec chairs 

7 . 2 .  Ofices shouid conrain: 
- - .  , -. . ~ ~ ~ k ~ ~ b  for a iv idus i .  nirh desk drawen svaiiahie for personai Gliay - m * ._.-. .I boolir;hcif or a riling unwer 
-I- 

I , .:. A wasco3siceT 
7 . ; .  Each oGce snvlid have a wht: 'cloara 
7 4 \feelins sworn 

7 . 4  1 Should have seversi whire boards and ar leas1 one buileth board 
O.4 3. S'nouid have an "rla~runic:' -.x-hi~e boara 
7.4.:. Shouid have an o~erneaa projector and screen 
7.4.4. Should have ui aiecoun,ic overneao pro!cnor. tvilh dcdicatea bmc workstauon ana 

s s s o c i d  soibare drivers 
7 . 5  BRIG Carntica Data Storage room w m  5 a. 5 !3 high tuokvleives (room e TBD) Tris arm will 
be usec as M comroileti data storage s e r v d r p o n ~ o ~  ror el cemfiea &a. 



8.0 ParMnq 
8.1. Free p a r h g  is nMed for UJ to 10 vehicles . d d y  . 

S.L.!. Occmmal visltors wiii neeti free partmg 

3.0 Fncilitv Lavout I.Atch 201 
9. l Pro~osed lavocr ro sea me Cove reauircnrens a arrackeu 

9.1. I .  Con  of born upgradirl$ [he fdciiin: and renrmng n ro its onghai iavour borne by the 
governern 

Cornat1 Joe Dowdm. a 4 51 $4821'2 for hai lavout conriguntion ?nor KO bitahtion 
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ykXAGE;\I.E,YT CITORiVL4TION SYSTEM FOR t&E JCSG 

Hardware: 
14 PC i186DW 66 MILIII; 2.:" S 5.2:" Disk 11rives. and w k h  a1 !east 16hl RA,&l& JOOM 
IIatc Drive, 

PC @:::~m 90 hl& j .5"  )L 5.25'. Disk Diives and riiia at ian 161vl RAM & 400 31 
Hard Ilrivc, 
1 F i l m e r  iJY6D,U'66 ?.m wrh l4>i Ui a d  3G Hard D&t! 
I Synoptic 3000 

a 1 Netnroric A'Manaycment ?Aodule 
6 Fiber (.)PC Hosts (LaaijSez !jO+ST Elherner Fiber Hosts) for 13 users 
1 Elgu LTS Madei 2Ot6E-i 2.1 KvA 

- 
icj Ekerncr Cards iin~ei Erher =xvloress) - 1 Spuc 
! 5 Ti~rscexven 
2 0  2%. jumpem ('Drop czoies~ 
5 Laser m e r s  (HP Lser Jcr :Si or 4% 
5 E=h=et Cuds for Prinrers 

! ' l ' a~e aackup \!rut . i PC (236 jy,Ybl .ii for i n m e t  connecu\ity tush3 14.4 Ias Y0flan ur h e l  
!W 

S oltw are: 

Sovei Site License fcr 1: zscrs 
\ficmsofi OEce for i5 users ilncludcs Powerpoint 4.0. Excei 5.0. =a Word 60) 

Sfi~nsori P~C)!ECL ti7r iS Eers 
Wordcc+f: 5.2 car 3 I\;av; uses 

D-PAD far I3 urns 
; PC Vu!g3I,Ih Projecror U~lir r SVGA coior 1 
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Physical Value ( Technical Value 

I QUESTION i 1 . . . . . . . I QUESTION "N" I 

critical 
air/land/ 
sea space 

I I- TRI-SERVICE CERTIFIED DATA 

top0 climate encroa environ M&S MF SIL HlTL ISTF OAR 



FUNCTIONAL VALUE EXAMPLE 
NOTIONAL WEIGHTS AND SCORES 

I FUNCTIONAL AREA SCORE = 74.1 1 

I CRITICAL 
AIRILANDI 
SEA SPACE 

70.5 X 60% 42.3 31.8 79.5 X 40% 
PHYSICAL CAPABILITY I TECHNICAL CAPABILITY 

POINTS 

NORMALIZED 4 

POINTS 

TOP0 CLIMATIC I 
SCORE = 75 
I 

ENCROACH ENV 

, I I 
NORMALIZED 

8 $ SCORE= 100 

DM&S 

SCORE-40 
MAX SCORE-60 

SCORE=lO 

11 QUESTION 1 11 

MF 

SCORE-160 
MAX SCORE=?OO = WORKING DRAFT 

I L HlTL ISTF OAR 
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FOR OFFICIAL USE 2 - WORKING DRAFT 

a RAISED AS AN ISSUE IN 28 JUN T&E JCSG 
MEETING 

SUBSEQUENTLY ADDRESSED IN MEETING WITH 
MR. GOTBAUM 

a DECISION? 
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a THROUGHPUT VALUE IN FUNCTIONAL VALUE 

SCORING METHODOLOGY 
- USE OF EVERY QUESTION IN DATA CALL 
- USE OF QUESTIONS NOT ASKED SPECIFICALLY 

IN DATA CALL 
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STATUS OF T&E OPTIMIZATION FORMULATIONS 

AGREE IN PRINCIPLE ON SET OF FORMULATIONS, INCLUDING 
OBJECTIVE FUNCTIONS AND CONSTRAINT EQUATIONS 

PLAN TO CONDUCT RUNS WITH NOTIONAL T&E DATA USING 
OPTIMIZATION PROGRAM AMPL TO CHARACTERIZE BEHAVIOR 

I 

OF FORMULATION ALTERNATIVES 

SCHEDULE CALLS FOR COMPLETING EVALUATION OF ALTERNATIVE 
OPTIMIZATION FORMULATIONS BY 15 JUL 94 I 



T&E OPTIMIZATION FORMULATIONS 

OVERVIEW 

MAXSFV: MAXIMIZE FUNCTIONAL VALUE SUM FOR OPEN SITES 

MINXCAP: MINIMIZE EXCESS CAPACITY FOR OPEN SITES 

MINSITE: MINIMIZE THE NUMBER OF OPEN SITES 
I 

MINNMV: MAXIMIZE MILITARY VALUE (MV) BY MINIMIZING ITS 
NEGATIVE PLUS 4 TO KEEP NMV POSITIVE 



TABLE 6. 
T&E COMMON-SITE ANALYSIS 

FOR ALTERNATIVE OPTIMIZATION FORMULATIONS 

(AN EXAMPLE WITH NOTIONAL DATA) 

MINXCAP MAX FV N SITESIN 
MAX MIN SITE SITEIE-6' (SITES = COMMON 

'ITE (ALL SITE) (ALL SITE) LQ.4D.W 

A 1 1 1 1 1 1 6 

B 1 1 0 0 0 0 2 
C 1 1 1 1 1 1 6 
D 1 1 1 0 1 0 4 
E 1 1 1 1 1 1 6 

F 1 1 1 1 1 1 6 

G 1 0 0 1 0 1 3 
H 1 1 0 0 0 0 2 
I 1 1 1 1 1 1 6. 

J 1 1 1 1 1 1 6. 

K 1 1 0 0 0 0 2 

L I 0 0 0 0 0 1 
M 1 0 0 0 0 0 1 

N 1 1 1 1 1 1 6* 

0 1 1 1 1 1 1 

NUMBER OF 15 12 9 9 9 9 
SITES OPEN 

SUM OF 
FUNCTIONAL 1589 1358 1206 1359 

VALUES 

RATIO OF 
CAPACITY SUM 8.1 5.3 

TO 
REQUIREMENT 

SUM OF 
WORKLOAD- 
WEIGHTED 1318 1112 1215 1112 1086 1181 

FUNCTIONAL 
VALUE 

I 

6* 

8 SITES IN 
COMMON 
(FLAGGED 

WITH *) 





TABLE 1. 
1 1 1 - 1 1 1 1 1 1 1 1 1 1 - 1 ~ 1 1 ~ ~ ~ ~ - I I 1 1 I . I . . . I - 1 . . . -  

MAX SFV OPTIMIZATION FORMULATION 

C C C [ ~ ~ - ~ - ~ ~ ~ ~  + w t hfr fvsf Maximize 
withrespectto s f r reqfr 

os, lsfr 
1, 

where s is the site index, 
f is the functional area index, and 
r is the test facility category index 

wi and w2 are weights assigned 
for each optimization run, 

os is the open - site decision variable 
for each site s , 

fv~f is the functional value for site s 
and functional area f ,  

lsfr is the workload assigned to site s 
for functional area f and 
test facility category r , 

rewr is the workload re uirement for 
functional area ? and 

test facility category r 



TABLE 2. 
- - - - - - - - - - - - - - - - - - - - I - - - - - - - - - - - - - - - - - - - - - - - - -  

MIN XCAP OPTIMIZATION FORMULATION 

CCC[ w l * o s - ~ a p s f r -  w 2-lfr-JLsf 

Minimize 
with respect to s f r 

r e q f r  

Os, bfr 

I , 
where s is the site index, 

f is the functional area index, 
r is the test facility category index 

wi and w2 are weights assigned 
for each optimization run, 

os is the open - site decision variable 
for each site s , 

fv~f is the functional value for site s 
and functional area f ,  

lsfr is the workload assigned to site s 
for functional area f and 
test facility category r , 

cap* is the capacity of site s for 
functional area f and 
test facility category r 



TABLE 3. --. . - -11.-1-.--1.11.1.. . . . . .~-. . -- . . . .1 

MIN SITE OPTIMIZATION FORMULATION 

w z  bfr fvsf 

Minimize 
with respect to s f r reqfr 

os,eSfr 

I 
where s is the site index, 

f. is the functional area in'dex, 
r is the test facility category index 

wi  and w2 are weights assigned 
for each optimization run, 

os is the open - site decision variable 
for each site s , 

fvsf is the functional value for site s 
and functional area f ,  

&/I is the workload assigned to site s 
for functional area f and 

test facility category r , 
rewr is the workload re uirement for 

functional area? and 
test facility category r 



TABLE 4. 
- - - - 1 - - - 1 1 - - - 1 - - - 1 - . - - - - - - - - - - - - - - - - - -  

MIN NMV OPTIMIZATION FORMULATION 

w t  hfr fvsf 
Minimize 

with respect to s f r reqfr 
os,hfr 

I , 
where s is the site index, 

f. is the functional area index, 
r is the test facility category index 

w i  and w2 a re  weights assigned 
for each optimization run,  

os is the open - site decision variable 
for each site s , 

nmvs is e ual to (4 - mv) for site s 
an 8 mv is its military value 

(assigned as  1, 2, o r  3), 

fvsf is the functional value for site s 
and functional area f ,  

f is the workload assigned to site s 
for functional area f and 

test facility category r , 
r e v  is the workload re  uiremen t for  

functional area? and 
test facility category r 



TABLE 5. 
- 1 1 1 1 1 1 1 1 1 1 1 - 1 1 1 - - - - - - - - - 1 1 - - - 1  

T& E CONSTRAINT EQUATIONS 

C os-capsfr t reqfr, for all f , r  
S 

C Lsfr = reqfr, for all f , r  
S 

0 I PsfrI OS-cap~fr ,  f o r a l l s ,  f , r  

os = { 0 or 1 } for all s 

C C kfr 2 os ,  for all s 
f r  

C 0s = ?$ limit , 
S 

where -nlimit is assigned as a run 

limit on the number o f  sites 
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T&E JSCG DATABASE 

- JOINT WORKING GROUP CONTINUE TO DISCUSSIDETERMINE 

DATABASE REQUIREMENTS 

- FINAL DATABASE REQUIREMENTS TO BE APPROVED BY THE JCSG 

- HARD COPIES OF QUESTIONNAIRE RESPONSES WILL BE THE 

PRIMARY DATABASE 

- ELECTRONIC DATABASE IS OPTIONAL 



JOINT ANALYSIS FACILITY REQUIREMENTS 

FOR 

T&E CROSS-SERVICE ALTERNATIVE ANALYSIS 

28 JUNE 94 

SERVICE CONCURRENCE: 

(I A 

ARMY 

A% 
6 / 3 0 / P y  
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T&E Excess Capacity and Target Reduction Methodology 

1. Introduction: Excess capacity is the arithmetic J iCkren~ between Capacity and Projected 
Workload. Appendix B outlines the method for determining Projccred Worklo& This 
document describes the method selected for establishing T&E facility category Capacity 
wirhin the thrce functional areas identified for STOSS-service analysis. Capacity will be , 

calculated on an estimated single shift standard. 

a A standard single workyear is 2008 hours, which does not include Icavc or 
adminismtiw and training time. 

h- Workload per facility hour remains constant over the period of FY93 through FYOl 

3. Scope: The methodology estimates the workload capacity of a T$E facility/capabiliiy by 
using the workload per faciliry hour of that facihty/capability and extrapolating it over an 
annual single shift operation. This value is then allocated by T&E Functional Area and TBE 

tw Test Facility Category as indicartd on Cht: General Information Worksheet supporting that 
facility/capabiiity. This capacity is then compared to the projected wotkload to detminc the 
excess capacity. 

4, Methodology: 

a CAPACITY: ?he method to be used generates a single estimated T&K capacity 
for each T&E Test Facility Category within each T&E Functional Area. The basic steps in 
this method are as follows: 

(1) Total FaciliwtCa~abilitv Ca~acitv (TFCC): Compute the TFCC by taking 
the "Totat figure from Column 7 on the Deterinination of Unconsaained Capacity 
worksheet, and multiplying it by 2008. 

(2) Total TSrE Caoacitv (TEC): Compute the TEC by multiplying TFCC by 
the pcrccnt of T&E usage of the faciIity/copabiUty as hciicatect in the General Information 
worksheet 

Appendix C 
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(3) TOW T&E Ca~acitv All~CaEd by Functional Area: C 0 m p ~  the total 
T&E capacity of the facility/capabiIity to be allocated to cach functiod m a  (AVCAP for 
Air Vehrcles, RTPCAP for ArmanentlWeapons & ECCAP for Electronic Combat) by 
multiplying k TEC by the percentage indicated for each functional ares in the General 
Information worksheet. 

(4) Sum the above functional area crtpacities for a l l  sites to generate the T&E 
Test Facility Category totals, within each functional ares. 

b. EXCESS CAPACITY: The method to be wed generaw a single T&E excess 
capacity for each T&E Test Facility Caregory within each T&E Functional Area The basic 
step in this method is to subtract the projected workload for the appropriate T&.E Test Facility 
Category within a Tm Functional Area from the total T&E capaciry al1ociitr.d to that same 
T&E Test Facility Caqory within the .same T&E Functional Area 

c. TARGET REDUCTION: Targets far reducing excess capacity wiU be de~rmined 
based on the methodology outlined in Attachment 1 to this Appen&. Spccial attention will 
be given to facilitiedcapabilities thaf show a negative cxccss capacity as a raulr of the nature 
of their operations. 

5. Execution: The above algorithm will be incorporated into an MS Exccl sprcndshcct &at 'I will auromatically calcul~fe and prorate the capacities using the foilowing inputs: 

a. TOTSUhl: Workload pcr facility hour. Taken from column 7 of the 
Determination of Unconstrained Capacity worirsheet. 

b. %T&E: Percentage of TgiE usage of b e  facility/tapability. Tizksn from the 
"PERCE-WAGE USE:" row of the General Lnfom-ation worksheet. 

c. %AV: Pencntage of TBE usage for Air Vehicle I&E. Tken from the "Ta" 
column of the "BREAKOUT BY T$E FLWCTIONAL AREA (95):" section of the General 
Infomation worlrsheet. 

d. %WEP: Percentage of T&E usage for ArmamenVWeapons T&E, Taken from the 
"T&EW column of the "BREAKOUT BY T&E FUNCTIONAL AREA (3ti:" section of the 
General Information worksheet. 

c. %EC: Percentage of T&E usage for Electronic Combai T&E. Taken from the 
"T&Er column of the "BREAKOUT BY T&E mCTIONAL AREA (c/o):" secson of the 



General Information worksheet. 

f. PWL: Pmjected workload for each intersection of TBtE Test Facility Categories 
and T&E Functional Areas (a row irI 1% inputs). 

Appendix C 



EXCESS CAPACITY R&DUCTION TARGET 
METRODOLOGY 

Tasking - Each JCSG has been tusked to: 
- Review excess capacity analyses, and 
- Develop numerical excm capacity reduction targets 

Propad Target 
- Reduce all excess capaciry as defined blow, What cost effective 

Excess Capacity -tion 
- Delta between single-shift capacity and projected workload 

Reduction Target Conshints 
- Separate for each T&E function& area 
- &%parate for each rest facility category within each T&E functional area 
- Exdude excess capacity associated with unique, onesl-a-kind facilities 

QW 
Cwt EffectCveness 

- Based on totd costs, to include non-T&E and customer costs 

Attachment 1 

mw 
Appendix C 



APPENDIX D 

T&E OPTIMIZATION 
FORMULATIONS 
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OPTIMIZATION FORMULATIONS 

The T&E JCSG will use a series of optimization formulations to assist in the development of 
alternatives for analysis and sensitivity studies. These optimization formulations are listed below: 

1. MAXSFV. Maximize a weighted sum of functional value multiplied by the open site 
decision variable plus a weighted sum of functional value multiplied by the workload 
assigned, where the sums can be taken over all sites, functional areas, and test facility 
categories, subject to constraints on workload requirements, with iterative runs varying the 
number of open sites as a constraint. The workload assigned to each site for each test facility 
category in a fbnctional area is divided by the workload requirement for each test facility 
category in the same fbnctional area, so that differences in workload units will not affect the 
optimization across different test facility categories or across different hnctional areas. If the 
value of weight wl is set equal to 0 and weight wz is set equal to 1, then the objective 
function is equivalent to just maximizing the sum of functional value multiplied by the 
workload assigned (or conversely, set wl equal to 1 and wl equal to O and the objective 
fbnction reduces to maximizing the sum of functional value multiplied by the open site 
decision variable). By varying the values of the two weights, parametric studies may be 
conducted for this optimization formulation. Table 1 contains the objective function for this 1w optimization formulation and Table 5 contains the constraints. 

2. MINXCAP. Minimize the weighted sum of site capacity multiplied by the open site 
decision variable minus a weighted sum of functional value multiplied by the workload 
assigned, where the sums can be taken over all sites, functional areas, and test facility 
categories, subject to constraints on workload requirements, with iterative runs varying the 
number of open sites as a constraint. The total capacity and the workload assigned to each 
site for each test facility category in a fbnctional area are divided by the workload 
requirement for each test facility category in the same fbnctional area, so that differences in 
units of capacity and workload will not affect the optimization across different test facility 
categories or across different fbnctional areas. The relative weights can also be varied for the 
sum of site capacities and the sum of fbnctional values multiplied by the workload assigned, 
similarly to the MAXFSV optimization formulation. Table 2 contains the objective function 
for this optimization formulation and Table 5 contains the constraints. 

3. MINSITE. Minimize the number of open sites for each functional area (sum of open site 
decision variables) minus a weighted sum of functional value multiplied by the workload 
assigned, where the sums can be taken over all sites, fbnctional areas, and test facility 
categories, subject to constraints on workload requirements. The workload assigned to each 
site for each test facility category in a fbnctional area is divided by the workload 
requirement for each test facility category in the same hnctional area, so that differences in 

- 'T WORKING DOCUMENT 01:17 
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workload units will not affect the optimization across different test facility categories or 
across different fbnctional areas. The relative weights can also be varied for the number of 
open sites and the sum of fbnctional values multiplied by the workload assigned, similarly to 
the MAXFSV optimization formulation. Table 3 contains the objective function for this 
optimization formulation and Table 5 contains the constraints. 

4. MINMV. Minimize the weighted sum of site military value multiplied by the open site 
decision variable minus a weighted sum of functional value multiplied by the workload 
assigned, where the sums can be taken over all sites, fbnctional areas, and test facility 
categories, subject to constraints on workload requirements, with iterative runs varying the 
number of open sites as a constraint. The workload assigned to each site for each test facility 
category in a functional area is divided by the workload requirement for each test facility 
category in the same hnctional area, so that differences in units of capacity and workload will 
not affect the optimization across different test facility categories or across different functional 
areas. The relative weights can also be varied for the sum of site military values and the sum 
of functional values multiplied by the workload assigned, similarly to the MAXFSV 
optimization formulation. Table 4 contains the objective hnction for this optimization 
formulation and Table 5 contains the constraints. 

Functional values (see Appendix A) will be normalized to a maximum range of 100 points. This 
allows combination of functional values across different test facility categories in the same 
hnctional area in the optimization formulation. For all alternatives generated using the various 
optimization formulations, corresponding figures of merit for each alternative should be calculated 

'I 
- the number (and set) of open sites, the ratio of the sum of open-site capacities to the 
requirements for each functional area (a measure of excess capacity), the sum of functional 
values for each set of open sites generated as a solution as well as the sum of functional 
values multiplied by workload assigned, and the sum of military values for each set of open 
sites. Composite statistics such as mean and rms values, as well as graphical aids such as bar 
graphs, can be used to aid the analysis of the results. 

The MINSITE model will generate one solution for a given set of requirements and capacities, 
although sensitivity studies can be performed by varylng the requirements and capacities. The 
minimum number of sites from the MINSITE solution can then be used as a site limit (constraint 
equation) for subsequent runs using other optimization formulations. Analysis of these 
alternatives and their figures of merit (such as the ratio of open-site capacity to requirement and 
sums of functional value) will include identification of those sites that are consistently selected by 
the various formulations for workload assignment and those sites that are consistently not 
selected. More detaiIed analyses will be required to understand the reasons why a subset of the 
sites are selected for workload assignment for some alternatives and not others. In particular, 
analysis of the assignments of workload for different alternatives need to be cross-checked for 
feasibility and validity. An example of the results of such a comparison of several optimization 
formulations is given in Table 6. 
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The results of these analyses will be used to reduce the number of alternatives to a smaller set of 
promising options. Assessments on the feasibility of each option to satis@ total DOD T&E Needs 
will be conducted, followed by a hnctional COBRA analysis to assess cost effectiveness. 

The actual optimization runs will include the assignment of relative priorities for one objective 
hnction over another and to use parametric variations in the weights to find "breakpoints" that 
cause transitions from one set of open site selections to another. Special constraints may be 
required to implement different "policy imperatives" that are identified as part of the BRAC 
process. Policy imperatives are classified as workload or site selection constraints that are 
imposed on an individual site or on a subset of the sites. Policy imperatives may include a 
requirement to maintain a minimum level of capability for a particular kind of test. 

. 3  
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TABLE 1. 
-l-lll-llllll-lllll---I--------l.I.I.I 

MAX SFV OPTIMIZATION FORMULATION 

~ ~ ~ [ w l o s * ~ v s f  + w 2 hfr fvsf Maximize 
with respect to s f r rewr 

os, l f r  

I, 
where s is the site index, 

f is the functional area index, and 
r is the test facility category index 

wi and w2 are weights assigned 
for each optimization run, 

os is the open - site decision variable 
for each site s , 

fvsf is the functional value for site s 
and functional area f ,  

hfi is the workload assigned to site s 
for functional area f and 
test facility category r , 

rewr is the workload re uirement for 
functional area ? and 

test facility category r 

' ! 
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TABLE 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MIN XCAP OPTIMIZATION FORMULATION 

ccc[ w i*os-capsfi- w 2-lsfr +sf 

Minimize reqfr 
with respect to s f r 

Os, kfr 

I ,  
where s is the site index, 

f. is the functional area index, 
r is the test facility category index 

wi and w2 are weights assigned 
for each optimization run, 

os is the open - site decision variable 
for each site s , 

fvsf is the functional value for site s 
and functional area f ,  

1fr is the workload assigned to site s 
for functional area f and 
test facility category r , 

capsfr is the capacity of site s for 
functional area f and 
test facility category r 

4 $ 
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TABLE 3. 
- 1 1 1 - 1 1 1 - - 1 - 1 1 1 1 1 1 1 - 1 - - 1 - 1 1 - 1 - - 1 - - 1 - - -  I I MIN SITE OPTIMIZATION FORMULATION 1 

~2 ls/r fvsf 
Minimize 

with respect to s f r reqfr I , 
where s is the site index, 

f. is the functional area index, 
r is the test facility category index 

wi and w2 are weights assigned 
for each optimization run, 

os is the open - site decision variable 
for each site s , I 

fvsf is the functional value for site s 
and functional area f ,  

Lb/l is the workload assigned to site s 
for functional area f and 

test facility category r , 
reqfr is the workload re uirement for 

functional area? and 
test facility category r 
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~ TABLE 4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
MIN NMV OPTIMIZATION FORMULATION 

w 2 kfr fvsf 
Minimize 

with respect to s f r r e q f r  
0s ,kjr 

I , 
where s is the site index, 

f is the functional area index, 
r is the test facility category index 

w i  and w2 a re  weights assigned 
for each optimization run,  

os is the open - site decision variable 
for each site s , 

nmvs is e ual to (4 - mv) for site s 
an 1 mv is its military value 

(assigned as  1, 2, o r  3), 

fvs -  is  the  functional  value for  s i te  s 
and functional area f ,  

kf is the workload assigned to site s 
for functional area f and 

test facility category r , 
regfr is the workload re uirernent for 

functional area? and  
test facility category r 
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TABLE 5. 

T& E CONSTRAINT EQUATIONS 

) , os capsfr 2 reqfr , for all f , r 

), hfr = reqfr, for all f , r  

0 I Psfr 5 os capsfr , for all s, f , r 

os = { O or 1 , for all s 

C C Qr > o ~ ,  for all s 

C 0 s  = n limit , 
S 

where-n~i~it is assigned as  a run 

limit on the number of sites 
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TABLE 6. 
T&E COMMON-SITE ANALYSIS 

FOR ALTERNATIVE OPTIMIZATION FORMULATIONS 

(AN EXAMPLE WITH NOTIONAL DATA) 

MINXCAP MAX FV N SITESIN MAX MIN SITE SITE+E6* (SIT - COMMON 'ITE (ALL SITE) (ALL SITE) LoAD*FV 

A 1 1 1 1 1 1 6 
B 1 1 0 0 0 0 2 
C 1 1 1 1 1 1 6 

D 1 1 1 0 1 0 4 
E 1 1 1 1 1 1 6 
F 1 1 1 I 1 1 6 

G I 0 0 1 0 1 3 
H 1 1 0 0 0 0 2 

I 1 I 1 1 1 1 6* 
J 1 1 1 I 1 1 6* 
K 1 1 0 0 0 0 2 

L 1 0 0 0 0 0 1 
M 1 0 0 0 0 0 1 

N 1 1 1 1 1 1 6* 
0 I 1 1 1 1 1 

NUMBER OF 15 
SITES OPEN 

12 9 9 9 9 

SUM OF 
FUNCTIONAL 1589 1358 1206 1358 1206 1359 

VALUES 

RATIO OF 
CAPACITY SUM 8.1 

TO 
3 5.2 3 4.8 5.3 

REQUIREMENT 

SUM OF 
WORKLOAD- 
WEIGHTED 1318 1112 1215 1112 1086 1181 

F U N f f  IONAL 
VALUE 

6* 

8 SITES IN 
COMMON 
(FLAOGED 

WITH *) 
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Joint Cross-Service Group on Test & Evaluation 

Tuesday, July 12,1994 

Minutes 

The BRAC 95 Joint Cross-Service Group on Test and Evaluation convened at 0900. Mr. 
Lee Frame and Mr. John Burt chaired the meeting. The agenda, a list of attendees, and handouts 
are attached. 

The meeting began with a review of the action and analysis plan. The Group agreed to 
approve the action plan with a few minor modifications. The analysis plan was approved less the 
weights and measures portion. These will be added as an appendix when completed. 

Discussion then ensued on the status of questions, weights and scoring processes. The 
Group agreed to optimize for test and evaluation in the three functional areas. Therefore the first 
bullet under AIM was removed from consideration. 

Significant discussion then began on how the raw data will be handled. The area of 
concern is the final bullet under Scoring Process. Suggestions arose regarding individual safes 
versus a single safe for Services at the TEC Facility. The Group agreed that a single safe 

(r maintained by an OSD Administrator appointed by the Chairmen will suffice. Furthermore, Mr. 
Burt stated he forwarded the Service membership lists to Mr. Gotbaum and wanted this list 
entered into the minutes. The individuals listed will be the only ones with access to the T&E 
area in the TEC Facility. The letters of appointment are attached. Mr. Burt went on to say that a 
letter will be made outlining OSD participants that will have access to the TEC Facility. The 
Group agreed to remove the final bullet. Mr. Burt agreed to take the lead in determining a 
suitable person as the OSD Administrator of the T&E area in the TEC Facility. 

A discussion of functional value questions then took place. There was concern by 
subgroup members that the level of detail the questions covered required the Group's guidance. 
The Group agreed to have the subgroup go back and derive questions using the data call 
questionnaires and the advice that a site will get credit for what they control or own and what 
they have available for use. 

The subgroup then briefed the Group on the notional data run approach and schedule. 
The Chairs reminded the subgroup that thcy are testing the methodology and not testing for 
answers so the notional run need not reflect actual bases or facilities. 



The next briefing given was on the database management. The Group agreed that this 
will be included as an appendix to the analysis plan. The Group further agreed to the appendix as 
presented. 

The final discussion related to the schedule for subgroup actions. The subgroup 
requested that three actions be extended to July 19. Without a firm date for a Steering Group 
meeting, the Chairs agreed to extend the deadline for all actions to Monday, July 18. This would 
allow enough time for a briefing and approval if a Steering Group convened on July 19. The 
Group agreed to place a TBD in the database management process since it is not required to be 
done immediately. 

The Chairs asked all members to review the July 7 version of the Joint Cross-Service 
Analysis Tool write-up to ensure the T&E optimization formulations were included and reflect 
what we as a group need them to do. 

There being no other items for discussion, the meeting adjourned at 1045. 

Approved: 

Co-Chairman 

Attachments 
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Mr. John Burt, Co-Chair 
Mr. Nick Toomer, Co-Study Team Leader 
Mr. John Bolino, Co-Study Team Leader 
LTG (Ret) Howard Leaf, Air Force 
Mr. Dan Stewart, Air Force 
Mr. Joe Dowden, Air Force 
Mr. Doug Nation, Air Force 
Lt Col George London, Air Force 
Mr. Michael Wallace, Air Force 
Mr. Walt Hollis, Anny 
Mr. Gary Holloway, Army 
MAJ Essex Fowlks, Army 
Mr. Tom Roller, Army 

'' Mr. Gerald Schiefer, Navy 
CAPT Dave Rose, Navy 
Mr. Don DeYoung, Navy 
CDR Mark Samuels, Navy 
Mr. Ron Nickel, Navy 
Mr. Mike McAndrew, ODASD(ER&BRAC) BCU 
Mr. Joe Moore, OSD DOT&E 
Mr. Irv Boyles, OSD DT&E 
Ms. Kathleen Ruemmele, BMDO 
Mr. Frank Lewis, OSD PA&E 
Mr. Mark Flohr, OSD DNA 
Mr. Dave Vincent, DoD IG 
Ms. Jeanne Karstens, OSD Comptroller 



T&E JOINT CROSS-SERVICE GROUP MEETING 
0900, TUESDAY, 12 JUNE 1994 

CONFERENCE ROOM, 1 C730, PENTAGON 

AGENDA 
Opening Remarks 
Comments on 28 June and 6 July Minutes 
Working Group Status Report 
- Schedule 
- Action Plan Addendum 
- JCSG Analysis Plan 

>> Functional Value Methodology 
>> Workload Projection Methodology (no change) 
>> Excess Capacity and Target Reduction 

Methodology (no change) 
>> Optimization Formulations 
>> Questions, Weights and Scoring Process 
>> Database Management Process 
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AGENDA 

Other Activities 
- Notional Data Set 
- COBRA Model 

I - Functional Value Weighting 
lssueslRecommendations 
Action ItemsMlrap Up 
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1. PURPOSE and SCOPE - 
w This addendum updates the Actions and Milestone schedule necessary to support 

identification of opportunities for consolidating/realigning the T&E infrastructure associated with 
Air Vehicle, Electronic Combat and Armarnent/Weapons testing as part of the FY95 Base 
Realignment and Closure (BRAC) joint cross-service analyses. 

This addendum focuses on the activities associated with conducting the T&E cross- service 
analyses, formulating alternatives for consideration by the Military Department's BRAC offices, 
and oversight of the process by T&E Joint Cross-Service Group (JCSG). 

11. ACTIONS 

The major actions required for conduct of the T&E joint cross-service analyses are: 

ACTION 1 : Develop an Overall Analysis Methodology that provides capacity, hture workload 
requirements, excess capacity reduction targets and functional values for Air Vehicle, Electronic 
Combat, and Arrnament/Weapons T&E. 

1 .  I Develop an analysis framework that uses the FYDP and certified information 
provided i n  response to the T&E JCSG data call and that leads to the 
identification of opportunities for realigninglconsolidating the T&E 
infrastructure. 

1.2 Develop methodologies for: 
- Projecting fbture workload requirements 
- Computing excess capacity within each hnctional area 
- Establishing excess capacity reduction targets 
- Computing hnctional value (FV) for each T&E fbnctional area 

1.3 Adapt a linear optimization model to support the development of T&E cross- 
service realignment/consolidation alternatives. 

ACTION 2: Conduct Analysis Using Notional Data 

2.1 Compute functional value using notional data to finalize questions and weights. 

. 2.2 Conduct optimization runs using notional data to develop initial policy 
imperatives, optimization formulations, data analysis procedures, and data 
presentation formats. 



ACTION 3: Generate Inputs for Analysis 

3.1  Review data call responses for completeness and site coverage. Request 
clarification for additional details fiom sites as necessary. 

3.2 Provide questions, weights, and scoring criteria and compute hnctional value 
using Decision PAD software. 

3.3 Compute hture workload requirements and excess capacity for each hnctional 
area and test resource category. 

3.4 Provide policy imperatives and other inputs required to run linear optimization 
and hnctional COBRA models to the Tri-Department BRAC Group. 

3.5 Provide hnctional values (FV's) for each hnctional area for each site to the 
Military Departments. 

ACTION 4: Conduct Analysis Using Real Data 

4.1 Review inputs of model runs for accuracy. 

4.2 Analyze outputs and develop initial set of realignment/consolidation alternatives 
and initiate coordination with other JCSGs 

4.3 Assess operational feasibility and cost effectiveness using hnctional COBRA 
model for each alternative; modi@, revise, or delete alternatives as required. 
The assessment will include a determination as to whether the alternative 
retains the capability to sat is^ DoD T&E requirements. 

4.4 Provide revised set of alternatives-to Tri-Department BRAC Group for 
additional optimization and hnctional COBRA runs. 

ACTION 5: Finalize Alternatives to be provided to the Military Departments 

5.1 Review inputs of model runs for accuracy 

5.2 Analyze final outputs fiom Tri-Department BRAC Group. 

5.3 Review each alternative to ensure it is operationally feasible, retains the 
capability to satisfy DoD T&E requirements within each hnctional area, and is 
economically affordable. Coordinate alternatives with other Joint Cross- 
Service Groups. 



5.4 Forward recommended alternatives along with supporting rationale and 
documentation to the Military Departments. 

INTERNAL CONTROLS 

The T&E Joint Cross-Service Group will adhere to the 13 April 1995 OSD BRAC95 internal 
control plan for base realignment, closure or consolidation studies to ensure the accuracy of data 
collection and analyses. 



MILESTONES FOR CROSS SERVICE ANALYSIS 

TABLE I 

Future Workload Projection Methodology 

Assess Inputs for OptimizationICobra Models 
Develop initial alternatives and coordinated with other 

Assess operational feasibility and cost effectiveness of 

Coordinate alternatives with other JCSGs 
Approves final alternatives 
Provide alternatives to Military Departments 
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T&E JOINT CROSS-SERVICE GROUP 
ANALYSIS PLAN 

1.0 BACKGROUND 

1.1 In a 7 J a n  94 memorandum entitled "1995 Base Realignment and Closures 
(BRAC 95)", the DEPSECDEF established Joint Cross Service Groups (JCSGs) in 
six areas with sigmficant potential for cross-service impacts in BRAC 95. Each 
JCSG was tasked to accomplish the following: 

- To determine the common support functions and bases 

- To establish the guidelines, standards, assumptions, measures of merit, data 
elements, and milestone schedules for DoD Component conduct of cross- 
service analysis of these common support functions 

- To oversee DoD Component analyses of the common support functions 

- To review excess capacity analyses 

- To develop closure and realignment alternatives and numerical excess 
capacity reduction targets for consideration in such analysis 

- To analyze cross-service tradeoffs 

1.2 The purpose of this plan is to outline how the analysis tasks will be 
accomplished and to describe the methodologies to be used in completing these 
tasks. 

2.0 JOINT TEAM STRUCTURE 

2.1 Attachment 1 summarizes the joint team structure and responsibihties for 
accomplishing the DEPSECDEF analysis tasks. Overall responsibihties of the 
Steering Group, Review Group, Mihtary Departments, and Joint Cross Service 
Groups in the BRAC cross-servicing process are documented in the 7 J a n  94 
DEPSECDEF Memorandum. 

2.2 The Joint Working Group (JWG) is comprised of DoD Component members and 
reports directly to the T&E JCSG. It's principal role is to support the T&E JCSG in 
the development and conduct of the analysis, subject to the approval of the T&E 
JCSG. The T&E JCSG will also document all results and decisions for the record. 

2.3 The Tri-Department BRAC Group is comprised of BRAC members from each 
Military Department who report directly to their Military Department. They are 



responsible for c o n t r o h g  data and running the optimbation and functional 

w COBRA models for each JCSG. T&E inputs for the model will be provided by the 
T&E JCSG. Model outputs will be provided to the T&E JCSG for review and 
analysis by the JWG. 

3.0 JOINT ANALYSIS PROCESS 

3.1 Steps in the joint analysis process are summarized in Attachment 2. 

3.2 The T&E JCSG will develop guidance for joint T&E data calls to support the 
joint analysis process. The Military Departments will conduct the data calls and 
provide the responses to the Joint Cross Service Group through the Tri-Department 
BRAC Group for control. 

3.3 The T&E JCSG will use the methodologies presented in Appendices A-C to 
compute the T&E Functional Value (FV), Excess Capacity, and Projected Workload 
(PWL) based on information from the joint data call and the Future Years Defense 
Plan. They wdl also develop optimization formulations and policy imperatives to 
support optimization model runs (see Appendix D). Questions, weight, and scoring 
criteria presented in Appendix E wdl be used to calculate functional values. All 
data wdl be documented IAUT Appendix F. 

3.4 Notional data will be used to develop the optimization formulations and initial 
policy imperatives. Unconstrained runs using real data will then be conducted 
using inputs from the T&E JCSG to develop alternatives satis&ing workload 
requirements. Additional runs using site mihtary values provided by the Military 
Departments will also be run to refine alternatives. 

3.5 b".'-$ ollectio of T&E resources needed to support the test process in a T&E 
functional area (i.e., Air Vehicle, ArmamentIWeapons, or Electronic Combat) will 
be accomplished to the maximum extent possible in each alternative. Resources 
will be retained a t  other sites when geographically constrained, needed to satisfj- 
workload, economically prohibitive to move, or for other operational reasons. 

3.6 Sensitivity analysis will be conducted throughout the process to ident* risk 
areas. 

3.7 An operational feasibility assessment will be conducted by the T&E JCSG to 
. ensure the capability to satisfy DoD T&E requirements is retained. Shortfalls in 

capability will be identified and necessary solutions developed to retain viable 
alternatives. A top-level concept of operations (CONOPS) will be generated for each 
alternative and will address MILCON, personnel movement and termination, 
equipment relocation, customer and stakeholder impacts, etc. The CONOPS will 
provide the basis for a Functional COBRA data call to determine if an  alternative is 
cost effective using the COBRA Model. The functional COBRA will consist of 



COBRA runs using simplified input data sets and asscmptions. These data sets 
and assumptions will be developed by the JWG and approved by the T&E JCSG. 
An approved version of COBRA will be used for these runs. 

3.8 Alternatives that satisfy the DoD T&E workload and capability requirements 
and provide an acceptable return-on-investment from a T&E perspective will be 
recommended to the Military Departments for their consideration and integration 
into their closure/realignment candidates and alternatives from the other JCSGs. 

4.0 SCHEDULE 

4.1 Key milestones and schedules are shown in Attachment 2. 

APPENDICES 

A - T&E Functional Value Methodology 
B - T&E Workload Projection Methodology 
C - T&E Excess Capacity and Target Reduction Methodology 
D - T&E Optimization Formulations 
E - Questions, Weights and Scoring Process (To Be Provided) 
F - Data Base Management 

1 ATTACHMENTS 

(1) Joint Analysis Team Structure 
(2) Joint Analysis Process 
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APPENDIX A 

T&E FUNCTIONAL VALUE 
METHODOLOGY 
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FUNCTIONAL VALUE- 

METHODOLOGY AND FRAMEWORK 

An objective assessment of functional value for each site which supports T&E of air 
vehicles. electronic combat, or armament/weapons is required as part of the Base 
Reali-pment and Closure (BRAC) cross-service analysis process. This value will be used 
to suuport the development of alternatives for consolidating/realigning the T&E 
&uucture. 

2. DEFIYITIOY: The standard dictionary definition of "value" is: 

a Worth in usefulness or importance to the possessor; and 

b. A principle. standard or quality regarded as worthwhile or desirable. 

.\ppiying this standard definition. functional value for T&E joint cross-senice 
anaivsis is defined as the value of performing T&E in one of the three functional areas 
(Air i'ehicles. Electronic Combat. and PLrmamentlWeapons) at a given site. 

3. PURPOSE: 

This document describes rhe methodology the T&E JCSG will use to arrive at 
functional \values based on cenified data from the Military Depanments. 

This methodology and h e w o r k  provides a quantitative. consistent. and defensible 
basis for generating functional values for each site which performs Air Vehicles. 
Electronic Combat. and Azmament/Weapons testing. 

4. SCOPE: 

The methodology senerates functional values for each site and each functional area 
using certified data submitted in response to the T&E JCSG data call. 

The framework for calculating functional value is based on a top down approach 
which captures the principal attributes required to support T&E \vithn each functional 
area. The framework (see Figure 1)  is comparable to a work brekdown structure (WBS). 
At the top level. two broad functional values (Physical and Technical) are required: 



L FUNCTIONAL VALUE FRAMEWORK 

I 
4 

Physical Value 1 Technical Value 

M I S  MF SIL HlTL ISTF OAR 

sea spami 

( QUESTION 1 1 .. . . . . . ( QUESTION .Nm I 

TRI-SERVICE CERTIFIED DATA 

a. Phvsicai Value. This caregoy captures the intrinsic value o i r te  sir. land. and sea 
space 2s well as the varied topography and climates at a site as they reiate to those 
reauirea to suppon test and evaluation of system performance in red-worid en\lronments 
under resiisric conditions. Encroachment and environmental cateeories artempt to capture 
to  what extent future T&E operations might be affected by these factors. 

b. Technical Value. This catenory captures the value of the man-made assets at each 
site in terms of their capability to suppon test and evaluation of current and future 
weapon systems. 

These two top level categories (Physical and Technical) are funher broken down into 
. sub-catenones. - Physical value is based on a roll-up of critical airilandfsea space. 

topopraphy. climate. encroachment, and environmental sub-catepories. Technical value is 
based on a roll-up of six T&E test facility categories as defined in the T&E Data Call: (1) 
Modelintz and Simulation (MBrS). (2) Measurement Facilities (MF), (3) System 
1ntecrat;n Laboratories (SlL). (4) Hardware-In-The-Loop (-1. ( 5 )  Installed 
systems Test Facilities (ISTF) . and (6) Open Air Ranges (OAR).; 

Each of the sub-categories will be scored based on a set of questions unique to the 
functional area (air vehicles. electronic combat - and armament/weapons j. 



Inci.;ied in the functional vaiuc framework is a set of weighting facrors assigned in a 
top d c n  process to the top two levels. The relative imponance of each capability 
detexir.es its weight. The weights will be the same for all three funconal areas. At 
lower itveis. questions and scoring criteria may be different within erch functional area. 

;Ul :-estions. weinins. - and scoring criteria as approved by the TCE JCSG are 
contmzri in Appendix E. Notional data will be used to suppon the development of the 
queni;:s. weights. and scoring criteria. 

6. SCORNG PROCESS: 

lroposed T6E functional value scoring process is shoum in Figure 2. Each site's 
data czil responses uill be scored by the T&E JWG using the scoring critena given in 
App:zii.x E. Relevant data for a facility whch conducts testing in more than one 
funcconal ares will be scored in each area. Decision Pad (D-PAD) s o h a r e  will be used 
to faciiitate scoring site responses and rolling up scores into functional values for each 
site. 

TBE JCSG FUSCTIOSAL VALILCE SCORING PROCESS 

DATA CALL 
7 - Data (SCORISG PROCESS 

T&E JW'C wil Jo~nrly 
I Score Each TLE 

I Funcnonal Artr: 
A\ '  Fc L4v I 

VALUES 

AIR VEHICLES RECORDnC TOOL 
ELf n R O N I C  

D.4TA BASE COXIBAT 
ARSUXIESTI 



7. WEIGHTMG NORMALIZED SCORES: 

The mathematical formula for summing functional value scores is shorn  below. In 
addition, the framework consistently measures each site against the same set of questions. 
and the method is reproducible. All resulting functional values arc between 0 and 100. 

FUNCTIONAL VALUE WElGHTlNGlSCORlNG 

1. NOR- ALL SCORES 
2 EACH SCORE HAS AN ASSOCIATED WEIGHT 
3. WEIGHTS ARE DECIMAL FRACTIONS LESS THAN ONE 

1-x. I , J . ~  . 

2 mi 
FV z x[Wi( Wi. j[lOO( k = l  

ni. j 
)I)] 

i = 1  j = 1  x Pi, j. 
W. r WEIGHT ASSOCIATED WlTH CAPABlLlN - P V a n d N  

C W .., ~ 1 . 0  
W,, r WEIGHT ASSOCIATED WlTH CAPABIUN CATEGORY 
, = 1 THROUGH NUMBER OF CAfEGORlES 

X+ r SITE'S SCORE AGAINST QUESTION X 

P ,  r MAXIMUM SCORE FOR QUESTION X 
L r 1 THROUGH NUMBER OF QUESTIONS 

FV r FUNCTIONAL VALUE FOR A PARTICULAR FUNCTIONAL AREA 
SUCH AS AIR VEHICLE, ELECTRONIC COMBAT. OR 
ARMAMENTMlEAPONS 

8. SUMMARY: 

In summary; the functional value methodology and m e w o r k  provides complete 
visibility into the relative importance. or weight, of each capabilir).. Weights esrablish 
which capabilities are most critical to DoD: The site's functional values represent its 
inherent worth to DoD in three key functional areas: air vehicles. electronic combat. and 
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APPENDIX B 

T&E WORKLOAD PROJECTION 
METHODOLOGY 



T&E WORKLOAD PROJECTION METHODOLOGY w 
1. INTRODUCTION: Inherent to the determination of excess capacity is the development 
of a future T&E workload projection for each of the functional areas being examined by the 
T&E Joint Cross-Service Group (JCSG). This document describes the method selected for 
projecting future workload requirements for the T&E joint cross-service analyses. The 
underlying premise for this method is that future T&E workload will increase1 decrease in 
direct proportion to funding increases/decreases in the DoD budget. This method was 
selected based on its ability to provide a quantitative, consistent, and defensible basis for 
estimating future T&E workload. 

2. ASSUMPTIONS: 

a. The amount of workload generated by a fixed dollar amount is constant over 
the period FY92 - FYOI. 

b. The percentage of total workload for a given functional area that must be 
accomplished by each of the six test resource categories remains constant over the 
period FY92 - FYOI . 

c. The T&E JCSG analysis will include minimization of excess capacity as one 
of its goals; therefore, workload projections must be done at the test resource category 'w level. 

d. Outlay rates used in support of the FY95 President's Budget can be used for 
FYs93 - 99. 

e . Workload for FYOO and FYOI equals that for FY99. 

3. SCOPE: The methodology projects T&E workload throughout the FY95 - FYOI 
period and utilizes the workload measures specified in the JCSG T&E data call. The 
methodology draws upon historical workload information contained within the data call 
and funding data contained in the FY95 - 99 FYDP. Generation of T&E workload 
projections is the responsibility of the T&E JCSG. 

4. METHODOLOGY: The method to be used in the T&E joint cross-service analysis 
generates a single T&E workload projection index for all functional areas for each fiscal 
year between FY95 - FYOI. The basic steps in this method are as follows: 
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a. From the FYDP compute the total Budget Authodty {BA) for Operation and 
Maintenance (08M); Research, Development, Test and Evaluation (RDTBE); and 
Procurement funding. 

b. Convert into constant FY95 dollars by deflatinglinflating totals with certified 
inflation indices provided by the DoD Comptroller. 

where TOMx = total 08M BA for fiscal year x expressed in constant 
FY95 dollars. 

TRx = total RDT&E BA for fiscal year x expressed in constant 
FY95 dollars. 

TPx = total Procurement BA for fiscal year x expressed in 
constant FY95 dollars. 

TOTAL BUDGET AUTHORITY 

........................ FY92 FY93 FYOO FYOl FY90 FY91 - 
O&M TOMg0 TOMgl TOMg2 TOMg3 ........................ TOMm TOM01 

........................ RDT&E TRm TR91 TRgz TR93 TRoo TRoi 

........................ Procurement TPW TP91 TP92 TP93 TPm TPOI 

c. Compute total outlays for fiscal year x using certified outlay rates provided by 
the DoD Comptroller. - - 

where OMORk = outlay rate for 0&M funding for kth year of the appropriation. 

RORk = outlay rate for RDT&E funding for kth year of the 
appropriation. 

PORk = outlay rate for Procurement funding for kth year of the 
appropriation. 
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d. Compute average outlay baseline (AOB) for FY92 and FY93. 

TB&2 + TBA93 
AOB = 

2 

e. Divide total outlay baseline for fiscal year x from step c by the average outlay 
baseline from step d for fiscal years FY95 - FYOl to get the workload projection index 
for all functional areas. 

TBA, 
I, = 

AOB 
x = FY95, FY96, ........., FYOl 

f. Select test resource category (TRCj; j = 1, 2, ....., 6) and functional area 
(FAi ; i = I, 2, 3). 

g. Compute total workload baseline for each resource category for FY92 and 
FY93 within this functional area by summing over all sites s using data from the T&E tw JCSG Data Calls. 

FY92i Workload TRCj + FY93i Workload TRCj 
WTB, = C 

h. Multiply total workload baseline from step g by the workload projection index 
from step e to get the projected workload WGi for test resource category j for fiscal year 
x and functional area i. 

Wxij = FYxi Workload TRCj = I, x WTBij 

i. Repeat steps f through h for each test resource category and each functional 
area. 
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TOTAL PROJECTED T&E WORK~OAD 

Test 
Functional Resource 

Area Category 

Air Vehicles DMS 
MF 
I L 

HlTL 
ISTF 
OAR 
DMS 
MF 
I L 

H ITL 
ISTF 
OAR 

ArmamenWeapons DMS 
MF 
I L 

HlTL 
ISTF 
OAR 

FYOl . 
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TgLE Excess Capacity and Target Reduction Methodology 

1. htroduction: Excess capacity is the arithmetic diffmnce between Capacity and Projected 
Worltloacl. Appendix B outlines the method for determining Projected Workload, This 
document describes the method selected for establishing T&E facility category Capacity 
within the three functional areas identified for ctoss-smwke analysis. Capacity will be 
calculated on an estimated single shift standard. 

2. Assumptions: 

a. A standard single shift workyear is 2008 hours, which does not include leave or 
administrative and mining time. 

b. Workload per facility hour remains constant over the period of FY93 through 
FYo1. 

3. Scope: The mcrhodology estimarcs the workload capaciry of a T&E faciIiry/capabiliry by 
using the workload per facility hour of that facilitylcapability and extrapolating it over an 

J 
annul single .shift operation. This value is then alloeared by T&E Functional Arra and T&E 
Tcst Facility Catcgory as iadicatcd on thc Gcncral Infomation Worhhcet' .supporting that 
facilitylcapability, This capacity is then wmpared to the projected workload to determine the 
excess capacity. 

4. Methodology: 

a CAPACITY: Tbe method to be used generates a single estimated T&E capacity 
for each T&E Test Facility Category within each T&E Functional Area The basic steps in 
this mcttod arc as follows: 

(1) 1 Compute the TFCC by taking 
the "Total figure from Column 7 on zhc Dctmnhation of Unconstrained Capacity 
worksheet', and multiplying it by 2008. 

(2 )  TOW T&E Ca~atitv CTEC): Compute the TEC by multiplying TFCC by 

-- 

a See T&E JCSG Data Call of 31 March 1994. 

1 



w 
thc pcramt of T&E usage of the facilitylcapability as indicated in the General Information 
worlcSbeet 

(3) Total T&E Ca~acihr Allocated bv Functional Arca: Compute the total 
T&E capacity of the facilityfcapability to be allocated to each functional area (AVCAP for 
Air Vehicles, WEPCAP for ArmanenVWeapons & ECcAP for Electronic Combat) by 
m~ltipl~ving the TEC by the percentage indicated for each functional area in the General 
Information worksheet 

(4) Sum the above functional zuu capacities fur all sites tu gemrate thc T&E 
Test Facility Category totals, within each functional area 

b. EXCESS CAPACITY: The method to be used generates a single TBtE excess 
capacity for each T&E Test Facility Category within each T&E Functional Area 'Ihe basic 
step in chis method is to subtract the projected workload for the appropriate TBiE Test Facility 
Category within a T&E Functioaal Arca from the total T&E capacity allocmd to that same 
T&E Test Facility Cakgory within the same T&E Functional Area. 

c. TARGET REDUCTION: Targets for reducing exces! capacity will be determined 
based on rhe methodology outlined in Auachment 1 to this Appendix. Special attention will 
be given to facilitieslcapabilities that show a negative excess capacity ss a result of thc nature 
of their operations. 

V 
5. Execution: The above algorithm will be incorporated into an MS Excel spreadsheet that 
will aulomatically colcula~e and prur-te Iht: capacilies using the following inputs: 

I 

a TOTSUM: Workload per facihty hour. Taken from column 7 of the 
Determination of Unconsuained Capacity worksheet. 

b. RT&E: Percentage of T&E usage of the facilitylcapt~bility. Taken from the 
"PERCE5iTAGE USE;" row of the CSerleral Ir~urrnalion wurksheeL 

c. 5 A V :  Percentage of T&E usage for Air Vehicle T&E. Taken from the "T&E" 
column of thc "BRFMCOUT BY T&E FUNmONAL AREA (a):" bection of the General 
Informarion worksheet. 

6 %WEP: Percentage of T&E usage for Annamcnt/Weapn. T a .  Taken from the 
T&En column of the "BREAKOUT BY T&E FUNCIIONAL AREA (%):" section of thc 
General Infomation worksheet. 

Appendix C 



t. %EC; Percentage of T&E usage for Electronic Combat TU. Taken from the 
"T&Ee column of the "BREAKOUT BY T&E FUNCTIONAL AREA (9%):" section of the 
General Informadon worksheet. 

f. PWJ ,: Projected workload for each intersection of T&E Test Facility Categoies 
and T&E Funcdonal Anas (a total of 18 inputs). 

Appendix C 



Background - Each JCSG has been tasked to: 
- Review excess capacity analyses, and 
- Develop numerical excess capacity reduction targets 

Propwed Target 
- Reduce all excess capacity as defmed below, where cost effective 

Excess Capacity Definition 
- Delta between single-shift capacity and projected workload 

Reduction Target Constraints 
- .Separate for each T&E functional area 
- Separate for each test facility category within each T&E functional area 
- Exclude excess capacity associated with unique, one-of-a-kind facilities 

Cost Enectivews - Rased on total costs, to include non-T&E and customer costs 

Attachment 1 
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APPENDIX D. T&E OPTIMIZATION FORMULATIONS 

1. INTRODUCTION: To assist in the generation of cross-service hnctional alternatives for 
consideration by the Military Departments, a common analytical tool based on mixed integer, 
linear programming has been adopted by the Joint Crqss-Service Groups (JCSGs). This 
document describes the specific adaptation of this common tool to support the T&E joint cross- 
service analysis process. 

2. ASSUMPTIONS: 

a. Policy imperatives agreed to by the T&E JCSG can be incorporated into the 
optimization formulations in the form of additional constraints. 

b. The following data will be available for all of the sites and T&E hnctional areas: 

Data Elements Description 
m va Military value of site s expressed as 3 (high), 2 (medium), or 1 (low). 
fig Functional value for performing hnction f at site s expressed as a number 

from 0 (low) to 100 (high). 
Capsf .  Capacity of site s to perform fbnctionjusing test facility category r 
reer Total DoD requirement to perform function f using test facility category r 

'w The military value of a site, ntv, , measures the overall value of the site to the department and will 
be provided by the Military Departments. The methods to be employed by the T&E JCSG to 
determine the functional value, capacity and workload requirements are described in other 
appendices. 

3. SCOPE: Different optimization formulations (as described in the following section) have 
been selected to suppon the identification of cross-service alternatives and to provide a full 
understanding of the effect of individual parameters (eg, hnctional value, capacity, workload, etc) 
on the benefitslrisks associated with each alternative. 

Optimization model runs will be performed by the Tri-Department BRAC Group using 
AMPL and inputs as approved by the T&E JCSG. During the course of the analysis, 
modifications, revisions, and additions to the optiniization formulations and policy imperatives 
may be required to support the identification and refinement of viable cross-service alternatives. 
All modifications, revisions, and additions will be approved by the T&E JCSG prior to 
implementation. 

4. OPTIMlZATION FORMULATIONS: The four optimization formulations described below 
vary only in the specification of the objective hnction. Some of the objective fbnctions involve 
summing terms across different types of test facilities and functional areas, where the terms 
including factors for the workload assigned or workload capacity are measured in units that 



-- 

reflect a different cost basis. These workload factors are always normalized in the objective 
fbnctions by dividing by the corresponding workload requirements, so that the objective fbnctions 
will only sum terms with consistent relative workload units. All four of the optimization 
formulations support a parametric variation in the relative weights (w and I -w) applied to a pair of 
terms in each objective hnction. This allows the T&E JCSG to develop alternatives which 
evaluate the impact of composite objective fbnctions; for example, minimizing the number of 
open sites as a primary objective while maximizing the hnctional value of the workload 
assignment as a subordinate objective. The weight w i s  constrained between the values of 0 and 1 
to avoid any distortion of the scale or units for the components of the objective functions. 

Objective Functions. 

a. The MAXSFV formulation. This formulation maximizes the sum of the fbnctional 
values for all of the retained sites. The objective function for this formulation is given in Table 1. 
If the number of sites to be retained is not included as a constraint, all of the sites will be retained 
in the solution because the objective fbnction is maximized when o, = 1 for all sites. Obtaining 
meaningful results with this formulation, therefore, requires a constraint on the number of sites 
retained. If w = 1, then this formulation reduces to maximizing the functional value sum over the 
open sites. If w = 0, then the objective fbnction maximizes fbnctional value weighted by the 
fraction of required workload assigned to the site. 

b. The MINNMV formulation. This formulation will find a small number of sites having 
the highest military value that can accommodate the DoD required workload. In addition, it will 
assign the DoD requirement for each cross-service function to the retained sites (or activities) 
having the highest functional value for that function. The purpose of this formulation is to assign, 
to the extent possible, the cross-service functional requirements to sites or activities having high 
military value and high hnctional values. 

The objective fbnction for this formulation is given in Table 2. This formulation is 
referred to as MlNNMV because it minimizes the sum of 4 - ttmv, for retained sites or activities. 
Sites or activities having a high military value (3) will have 1 as their value for nmv, while sites 
with low military values (1) will have 3 as their value for nmv. 

If w = 1, then the objective hnction includes only military value as a term. If w = 0, then 
the objective fbnction is identical to MAXSFV with its w = 0. 

c. The MINXCAP formulation. If the parameter w is set to a large value (eg, w = 0.9), 
this problem formulation will find the set of retained sites having the smallest total fbnctional 
capacity but still able to perform the DoD functional requirement. Depending on w, functional 

. assignments are also optimized. The objective function for this formulation is given in Table 3. 

If w = 0, this formulation - like the MINMNV formulation - is also equivalent to the 
MAXSFV formulation with its w = 0. If w is set to a large value, excess capacity is reduced as 
much as possible with minimal regard for functional value. 



-. 
d. The MINSITES formulation. This formulation, depgndi-ng on the value of w, will find 

the minimum-sized set of sites that can perform the DoD hnctional requirement. The objective 
(111 function for this formulation is given in Table 4. 

If w is set to a large value (eg, 0.9), the cross-service fbnctional workload is assigned to 
the smallest number of sites, with minimal regard for hnctional values. 

Constraints. The constraint equations common to alEfour optimization formulations are given in 
Table 5 .  The constraint on the number of sites will be dCactivated for some optimization runs - in 
particular, for the MINSITES formulation which seeks the minimum number of sites to be 
retained as part of the solution. 
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TABLE 1. ----------------------------.-.---- 

I MAXSFV OPTIMIZATION FORMULATION 

1 - (1 - w ) -  bjr hsf 
Maximize w - O S - f v q +  

with respect to s f r reqrr 
01, Lfi 

where s is the site index, 
f is the functional area index, and 
r is the test facility category index, 

w  and 1 - w are weights assi ned 
for each optimization run b < w  I I), 

I os is the open - site decision variable 
for each site s , I 

fvsf is the functional value for site s 
and functional area f ,  

1fr is the workload assigned to site s 
for functional area f and 
test facility category r , 

rewr is the workload re uirement for 
- functional area ? and 

test facility category r 



TABLE 2. 

MINNMV OPTIMIZATION FORMULATION 

( 1 -  w)-lrfr*fvs/ 
Minimize 

with respect to s f r reqfr J 
where s is the site index, 

f is the functional area index, 
r is the test facility category index, 

w and 1 - w a re  weights assi ned % for  each optimization run ( w I I) ,  

US is the open - site decision variable 
for  each site s , 

nmvs is e ual to (4 - mv) for  site s 
an 3 mv is its military value 

(assigned as 1, 2, o r  3), 

fvq  is the functional value for  site s 
- -  and functional area f, 

lrfr is the workload assigned to site s 
for  functional area f and 

test facility category r , 
req(t is the workload re  uirement for  

functional area? and  
test facility category r 



- 

TABLE 3. 
- 9 - 9 1 - 1 1 1 9 - . - - . m - - . . . - . - - - - - . . . . - - - - - - m m I )  

MINXCAP OPTIMIZATION FORMULATION 

ccc[ w-0s-cap* ( 1- w ).tsfr f v s f  

Minimize reqjir 
withrespectto s f r 

Os, lsfr 

I 
where s is the site index, 

f is the functional area index, 
r is the test facility category index, 

w and 1- w are weights assi ned 
for each optimization run 6 5 w I I), 

os is the open - site decision variable 
for each site s , 

f v ~ j  is the functional value for site s 
and functional area f ,  

b/r is the workload assigned to site s 
for functional area f and 

test facility category r , 
capo/r is the capacity of site s for 

functional area f and 
test facility category r 



TABLE 4. 
L I I I I o I I I I I I I . ~ ~ I ~ ~ o ~ o I ~ I ~ ~ ~ o ~ ~ ~ . I - o - ~  

L - 
MINSITES OPTIMIZATION FORMULATION 

(1 - W )  tkfr fvsf 
Minimize 

with respect to s f r reqfr 
0s,Lfr 

where s is the site index, 
f is the functional area index, 
r IS the test facility category index, 

w and 1 - w are weights assi ned 
for each optimizatron r u n  18 5 w I I), 

or is the open - site decision variable 
for each sites , 

fvsf is the functional value for site s 
and functional area f ,  

lrfr is the workload assigned to site s 
for functional area f and 

- test facility category r , 

rewi is the workload re uirement for 
functional area? and 

test facility category r 
t 



TABLE 5. -----...------.-----..----...--- 
CONSTRAINT EQUATIONS 

os-capsfi 2 reqfi, for all f , r  

A bfr = reqfr, for all f , r  

0 I hfr ft 0s -  capsf. , for all s, f ,r 

os = { 0 or 1 ) , for all s 

C C b-r t 0 s .  for a11 s 

S 
where n1i.1, is assigned as a run 

limit on the number of sites 
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STATUS OF 
QUESTIONS, WEIGHTS, & SCORING PROCESS 

TO DERIVE FUNCTION& VALUES FOR EACH FACILITY RESOURCE 
CATEGORY WI'IRIN EACH FUNCTIONAL AREk 

TO DcYRlTZ FLUCTZONAL VALUES FOR EACH FUNCTPONAL AREA FOR EACH 
Sl'l-E. 

- PHYSICAL AND TECHhIC-LV. VALUE QUESTIONS HAVE BEEN WRITTEN FOR 
-4V, EC, A/W 

- TECHNIC& IhTORhlATION FORM IS EXPECTED TO PROVIDE DATA FOR 
QLESTLONS THAT ARE NOT EXPLICITLY ASKED IN THE DATA CALL. 

- RELATIVE WEIGHTING 02 Q'LrESTIONS (HIGH, MEDXIJM, LOW) NOT YET 
D E T E m D .  

HOWEVER, NOTIONAL WEIGHTS HAVE BEEN DISCUSSED. 

- POIXTS VALUES NOT YET DETEfLVmED. (1-3, 1-5, ... ) 

- S C U G  METHODS NOT YET DETE- (&MAX. MIN-MAX....) 
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STATUS OF 
QUESTIONS, WEIGHTS, & SCORING PROCESS 

IV. SCORING PROCESS 

- AGREEMENT TO USE 3 TEAMS (AV, EC, A/W) OF ONE OR TWO MEMBERS 
FROM EACH MILITARY DEPARTMEKT. 

- EACH TEAM MEMBER WILL SCORE IMIEPEJYDENTLY, AFER WHICH THE 
TEAM WILL JOINTLY REVlEW THE SCORING. 

- SCORING TEAM WILL USE A CONSEVSUS APPROACH, 'WITH 
IXSAGREEME!!TS RESOLVED BY THE THREE SESers IN THE WORKING GROUP. 

- SCORING TO BE DONE AT IDA'S TEC USING COPES OF TRI-SERVICE 
CERTIFIED DATA 

V. QUESTIONS, WEIGHTS, AND SCORING PROCESS ARE BEING 
DOCUMENTED IN THE T&E ANALYSIS PLAN. 



SAMPLE FUNCTIONAL VALUE (FV) QUESTIONS 

* COMMON TO AIR VEHICLES, ELECTRONIC COMBAT, 
ARMAMENTI WEAPONS 

(1) HOW M A W  SQUARE MILES OF AIRSPACE ARE AVAILABLE TO SUPPORT TEST 
OPERATIONS? (4O.l.G. 1) (RAMP) 

(2 )  UOkS UOV OWN OR CONTROL ALL OF THE LAND UNDER THE WTRICTED 
AIRSPACE? (# 3.1.G.2) WIN - x POINTS) 

DOES DOD OWN OR COhTROL SOME OF THE LAND UNDER TRE RESTRICTED 
AIRSPACE? (# 3.1 .G.2) (Y/N - y POINTS) 

DOES DOD OWN OR CONTROL NONE OF THE LAND UNDER THE RESTRICTED 
AIRSPACE? (# 3.1.G.2) (YM-zPOMT) 

' mv 
(3) WHAT IS THE MAXIhlIM STRAIGHT LINE SEGMENT IN THE AIRSPACE IN 

r(r AIR VEHICLES 

(1) FACIL.ITY TESTS FIXED WING AIRCRAFI'? (#3.2.C. 1) (YM - w POINTS) 
FACILITY TESTS ROTARY WING AIRCRAFT? (#3.2.C.1) (YM - x POWTS) 
FACILITY TESTS UNMANNED AIR VEHICLES? (#3.2.C.l) (YfN - y POINTS) 
FACILITY TESTS CRUISE MISSILES? (#3.2.C.1) (Y/N - Z POINTS) 

(2) FACILITY CONDUCTS AIRFRAME TESTING? (#3.2.C.l) (YM - x POINTS) 
' FACILITY CONDUCTS PROPULSION TESTING? (lt3.2.C.1) (YM - y P O W )  
FACILITY CONDUmS AVIONICS TESTING? (#3.2.C. 1) (Y/N - z POINTS) 

SOME ADDITIONAL QUESnONS, OTHER TnAN THOSE SPECIFIED IN DATA C4U MAY 

(I 
BE ADDED. 



SAMPLE FUNCTIONAL VALUE iFV) QUESTIONS 

* ELECTRONIC COMBAT 

(1) WHICH OF T H E  FOLLOWING SPECTRA ARE AVAILABLE TO TEST AGAINST RF. 
EO, IR, MMW, W, LASER? (#33.k2,#.3.3.B.4) (RAMP or Y/N) 

(2) WHAT IS THE MAXIMUM SIGNAL DENSITY THAT CAN BE PROVIDED? 
(#3.3.A2) (RAW) 

(3) DOES 'THE FACILITY HAVE CLOSED-LOOP THREAT SIMULATORS? 
(#3.3.k4) WIN - x POINTS) 

DOES THE FACILllY HAVE OPEN-LOOP THREAT SIMULATORS? 
(#3.3.A.4) CYfN - Y P o r n )  

DOES THE FACILITY HAVE REAC27VE OPEN-LOOP THREAT SIMULATORS? 

1- 
(#3.3.A.4) (YIN - z POINTS) 

SOME ADDl77ONAL QUES77ONSs OTHER M WOSE SPECIFIED IN DATA CALL, MAY 
BE ADDED. 

* ARMAMEkTS/ WEAPONS 

(1) 92/93 AVERAGE NUMBER OF TEST MSSIONS WITH SAFETY FOOTPIUhTS 
COMPARABLE TO LIVE GUIDED WEAPON? (3.4.B.2.A) (RAMP) 

(2) 92/93 AVERAGE NUMBER OF TEST MSSIONS WITH SAFETY FOOTPRINIS 
COMPARABLE TO LONG-RANGE MLSSLE WHICH WERE CONDUCTED A B M  20,000 
%r MSL. (3.4.B.2.A) (RAMP) 

(3) MAXLMUM RANGE OVER LAhPISEA (IN NAUTICAL MILES) SITE CAN USE TO 
TEST AIR-TO-AIR hlISSILES (#3.4.B. 1 .C) ( R A M P )  



- 
SAMPLE FUNCTIONAL VALUE (FV QUESTIONS 

A/IIY QUESl7ONS HA VE BEENDEWLOPELI M T  WERE NOTEXPLICmYASKED IN THE 
DATA CALL. 

FOR EXAMPLE; 

(1) SlTE PR0VTI)ES ARMAMENT/WEAPONS RF HITL T&E CAPABILITIES 
(EXPECTED FROM FACILITY FORMS) (Y/N - x POINTS) 

(2) SITE HAS THE CAPABILITY TO PERFORM CFD/3-D HYDROCODES IN SUPPORT OF 
ARMkVEhlTVWEAPONS T&E- 

(EXPECTED FROM FACILITY FORMS) (Y/N - x POINTS) 
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- APPENDLX F 

T&E DATABASE MAKAGEMEhT PROCESS 

This document describes the process to be used for the storage, retried, and disposition 
of the data/information used for T&E cross-service analysis. 

2. Scope: 

The database is the repository for all information used to conduct the T&E cross-service 
analysis and will consist of both hard and sofi copy information, where all T&E data is 
stored and retrieved for use in the analysis. Specifically, the database will serve as 
repository for the T&E data call responses; F D P  infirmation, computed hnctional 
values, capacity, excess capacity, and workload; finctional COBRA inputs and outputs, 
and optimization model inputs and outputs (See Atch 1). In addition. the database will 
maintain an audit trail for all data and model runs by the Joint Working Group (JWG) 

3. Approach: 

3.1 Initid Database Iaputs: 

The initial database inputs are the responses fiom the data cd and pertinent information 
' mV fiom the FYDP (e.g.. Program Elements) Thee data will be provided by the Tri- 

Department BRAC Group 

3.2 Database Outputs: 

Data will be retrieved Born the database to compute finctional value, capacity, excess 
capacit~, and workload This computed information will also be stored in the database 
and provided to the Tri-Department BRAC Group as inputs to the optimization model. 

3.3 Database Inputs: 

The database mill also contain the computed data and the results provided from the 
bnctional COBRA runs. The computed data as-defined herein includes hctional values. 
capacity, excess capacity, required workload, optimization model results, and the results 
of the bctional COBRA runs. 

4:08 Phl 



3,4 Configuration Contml: - 
w 

The data will be kept in a locked storage area with limited access A data administrator 
will be appointed by the JCSG to insure that data is properly controlled and maintained 
The data administrator will keep track of revisions and maintain an audit trail on all 
changes to the database. The data administrator will m e  as principal database interface 
with the Td-Pcpnrtmeet BRAC Group and will maintain a log of control numbers for 
model runs. 

The working database wilt be managed by the JWG during the scoring, computation of 
required data, optimization and sensitivity analysis, functional COBRA adysis, and 
development of alternatives. 

4,O Databuc Disposition at End of Study: 

The requisite database information, including alternatives, input and output data, and other 
pertinent information, will be submitted to the Tri-Department BRAC Group. All 
working copies of the database and its supporting documentation will be destroyed. 
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BRAC 95 
T&E JOINT CROSS-SERVICE GROUP MEETING 

0900, TUESDAY, 12 JUNE 1994 
CONFERENCE ROOM, 1 C730, PENTAGON 

NOTIONAL DATA SET 
GOALS 
- Validate T&E optimization formulations 
- Verify model ,can handle complete data set 
- Refine data analysis procedures and presentations 
- Identify initial policy imperatives 

APPROACH I 

- Each Service JWG rep provide notional data (FV, MV, 
capacity, and projected workload) for its sites i 

- Tri-department BRAC group construct notional data set 
Tri-department BRAC group run T&E optimization 
formulations 
SCHEDULE 
- Inputs due to Tri-Service BRAC group by 13 Jul 
- Complete initial runs by 15 Jul 





BRAC 95 
T&E JOINT CROSS-SERVICE GROUP MEETING 

0900,TUESDAY, 12 JUNE 1994 
CONFERENCE ROOM, 1 C730, PENTAGON 

DATABASE MANAGEMENT 
Appendix F to Analysis Plan 
Central repository for T&E data 
- T&E data call responses 
- FYDP information 
- Functional values 
- Capacity 
- Excess Capacity 
- Projected Workload 
- Functional COBRA inputs 
- Alternatives 

Format 
- Hard copies 
- Spread sheets for computations 



BRAC 95 
T&E JOINT CROSS-SERVICE GROUP MEETING 

0900, TUESDAY, 12 JUNE 1994 
CONFERENCE ROOM, 1 C730, PENTAGON 

DATABASE MANAGEMENT 

Configuration Control 
- Data administrator appointed by JCSG 
- Locked storage area 

Disposition 
- Official database to Tri-Department BRAC Group 
- Working copies to be destroyed 



OFFICE OF THE UNDER SECRETARY OF DEFENSE 

3000 DEFENSE 'PENTAGON 
WASHINGTON DC 2030t-3000 

w 
ACQUlOmON AND 

TECHNOLOGY 

MEMORANDUM FOR ASSISTANT SECRETARY OF DEFENSE (ECONOMIC SECURITY) 

SUBJECT: Service Joint Cross-Service ~epresentatives 

Attached are the Army, Navy and Air Force representatives 

for the T&E Joint Cross Service Membership. 

/~Gector 
Test and Evaluation 

Attachments 
as stated 



DEPARTMENT OF THE N A V Y  
OFFICE OF fHE__SECREt#RY 

WASHINGTON. D.C. 20330-1000 - 

MM-0209-F4 
BSAT/MS 
9 June 1994 

MEMORANDUM FOR THE CO-CHAIRMAN, T&E JOINT WORKING GROUP 

Subj: NAVY REPRESENTATIVES FOR T&E CROSS-SERVICE EFFORTS 

As requested in the 31 May 1994 T&E Cross-Service Working Group meeting, the 
following information is submitted to satisfy the DOD BRAC Internal Control Plan 
requirements to notify the OSD BRAC Steering Group of ail Navy personnel working in the 
T&E Cross-Service area. 

As specified in previous letters, all Navy personnel involved in the Joint Working 
Groups are members of the Navy BRAC team. The Navy BRAC team members were 
selected by the Under Secretary of the Navy, Lo encompass the expertise required to make the 
technical and operational recommendations for the BRAC process. 

Mr. Gerald Schiefer continues to be the Navy's Principal to the T&E Joint Working 
Group. His Alternate is CAPT Dave Rose. In addition to these two personnel, CDR Mark 
Sarnuels, Mr. Don DeYoung, Mr. Dave Wennergren and Dr. Ron Nickel will provide support 
in sub-group activities, and other effork as required. 

CDR Samuels will be the Principal for Cross-Service Optimization Model and 
COBRA Model operation. Mr. DeYoung will be the Alternate. Dr. Nickel and Mr. 
Wennergren will provide technical oversight and assistance for these model operations as 
required and ensure coordination with all other Navy efforts associated with other Cross- 
Service Working Groups. 

As was discussed during the Steering Group meeting of 8 June 1994, we share the 
OSD concern with the potential for predecisional public disclosures which open avenues for 
challenges as well as outside comment on what is an internal process before decisions are 
announced by the Secretary of Defense. Lack of controls over access to efforts and 
continually changing participants will greatly-contribute to this problem. 

Base Structure Evaluation Comm ttee I 



DEPARTMENT OF THE A13 FORCE 
WASHINGTON DC 20330-101)6 

- 

OCFKE OF m c  ASSISTANT SECRETARY 28 Jul\i 1934 

MEMORQNDUM FOR THE T&E JCSG CO-CHAIRMAN 

FROM: SAF/MII 

SUBJECT: T&E JCSG Air Force Representatvies 

The services have identified principals for the T&E JSCG membership. 
Mr. Parker Horner is designated as Lt Gen Leafs alternate on the T&E 
JCSG due to the retirement of Mr. Cirroll Jones. The JCSG members have 

I support teams to jointly work issues associated with BRAC T&E inputs. The 
approved T&E JCSG support team members have been briefed on BRAC 
policy and they are: 

Dr. Dan Stewart 
Col Wes Heidenreich 
Lt Col George London 
Mr. Doug Nation 
Mr. Robert Lee 
Mr. Joe Dowden 
Mrs. Sharon Brooks 
Mr. Carlos Tines 

AFDTC, Eglin AFB 
AFDTC 
AFIIXR, Pentagon 
AFDTC 
AFFTC, Edwards AFB 
m c  
AFDTC 
AEDC, Arnold AFB 

As needed, technical experts will be called in and identified to you to 
provide specific requirements in support of the BRAC process. 

My point of contact for this action is Lt Col John Plummer, 695-6766. 

AMES F. BOATRIGHT - 
Deputy Assistant Secretary of the Air Force 
(Installations) 

cc: 
AF/XOOR 
AF/TE 



Defense Nuclear Agency 
6801 Telegraph Road 

Alexandria. Virgln~a 22310-3390 - 

- 

DFTD 22 June 1994 

MEMORANDUM FOR DIRECTOR, OPERATIONAL TEST & EVALUATION 

SUBJECT: Designation of DNA Personnel Assigned BRAC Duties 

The following personnel have been involved with the '95 BRAC 
review process and will continue to carry out BRAC related duties 
for DNA. Dr. Don A. Linger, Director for Test, is the primary 
BRAC POC at DNA and Mr. Thomas E. Kennedy is his alternate. 
Dr. Linger has been primarily involved with the Joint Cross- 
Service Group for Test & Evaluation. Mr. Kennedy, Chief, Test 
Requirements Division (TDTR), has been primarily involved with 
the Joint Cross-Service Group for Laboratories. Mr. Mark D. 
Flohr, TDTR, has also served as an alternate for Dr. Linger as 
the DNA representative in the T&E Group and the T&E Working 
Group. 

In summary the DNA BRAC personnel who will be involved at 
the BRAC Group and Working Group levels are: 

Dr. Don A. Linger - Director for Test 
Mr. Thomas E. Kennedy - Chief, Test Requirements 

Division 
Mr. Mark D. Flohr - Assistant Chief, Test 

Requirements Division 

Any questions concerning this assignment can be addressed 
to any one of these three. They can be reached byjcalling 



OlCFAllTMINT O F  THE ARMY 

OFFICE O r  THC UNDER 8 E C R m R V  
WASHlNOTON. 0.C. 108100101 - -  

7 June 1994 - 

SAUS-OR 

FOR DIRECTOR, TEST AND EVALUATION 

SUBJECT: Army T&E Joint Cross-Service Group 

The services have identified principals for the T&E JCSG 
membership. The JCSG members have support teams to jointly work 
issues associated with BRAC T&E inputs. My T&E JCSG support team 
members are: 

MAJ Essex Fowlks Mr. John Gehrig Mr. Raymond Wagner 
Mr. Tom Roller Mr. Gary Holloway 

The T&E JCSG workload projection and excess capacity sub-working 
group members are: 

Mr. Gary Holloway MAJ Essex Fowlks Mr. Tom Roller 

As needed, technical experts will be called in to provide u specific requirements in support of the BRAC process. 

Request you endorse these individuals as members of the Army 
BRAC team. 

Point of contact for this action is MAJ E s s e x  Fowlks, 
695-8995 .  

Deputy Under Secretary of the Army 
(Operations Research) 

CF: 
DOT&E 



7 July 1994 12:15 PM 

Joint Cross-Service Analysis Tool - 
w 

Executive Summary 

Background 

The integrity of the BRAC process will be enhanced if each of the Joint Cross-Service 
Groups (JCSG) uses a common analytical approach to assist in the generation of cross-service 
functional alternatives for consideration by the Military Departments. Defending base closure 
and realignment recommendations before the BRAC Commission, Congress, and the affected 
communities requires an analyhcal approach that can be audited, that generates results that can 
be reproduced, and that ensures compatibility across multiple JCSGs. This document describes 
an analyhcal tool that will aid the JCSGs in meeting these criteria. 

- 

DoD BRAC Goals 

Goals of the DoD BRAC process include: 

elimination of DoD excess capacity, 

maintaining a highquality infrastructure, 

making sure that required capabilities are retained, and 

being in compliance with aU BRAC legislation and directives. 

WV W e  it is true that the JCSGs are to focus on common support functions, it is also true 
that BRAC is about the closure and realignment of bases and installations. An analpcal ap- 
proach that does not give consideration to opportunities to close bases and installations is not 
likely to lead to any sigruficant reductions in infrastructure. The shuftling of functions from one 
site to another does not, in general, require the burden of the BRAC process. The formulations 
described here will provide families of solutions for consideration by the JCSGs. Each solution 
will correspond to a different cross-service functional workload assignment. 

Role of the Joint Cross-Service Groups 

The JCSGs have been given the following responsibilities by the Deputy Secretary: 

Establish common data elements for analysis of assigned cross-service 
functions, 

Establish excess capacity reduction targets for their assigned functions, and 

Develop cross-service functional alternatives for consideration by the Military 
Departments. The JCSGs do not recommend installation or site closures. 
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The Military Departments have a number of responsibilities to support the work of the 
JCSGs. These include: 

Participate as members of each JCSG, 

Provide data as directed by the JCSGs, 

Provide analyt~cal support to the JCSG such as running the analyhcal tool 
described here, 

Provide the JCSGs with the military value of their installations or sites, and 

Analyze cross-service functional alternatives within their BRAC process as 
directed by the JCSGs. 

Analytical Approach 

A standard resource allocation tool comprises the core of the analyhcd approach de- 
scribed in detail in the main body of this document . A standard tool used to find optimal so- 
lutions to complex allocation problems is the mixed-integer, linear program (h'llLP). Allocation 
of common support functional requirements to military department sites and activities is a com- 
plex allocation problem. 

The MlLP formulation described in the main body of this document can be used to 
generate cross-service functional alternatives. The data elements required for this approach are 'I derived fi-om the c e d e d  data available to the JCSGs. Policy imperatives agreed to by the 
members of the JCSGs and any other JCSGunique considerations can be incorporated into a 
formulation in the form of additional constraints. This will allow the tailoring of the formula- 
tions to accommodate the unique perspectives of each JCSG. 

While each JCSG will develop their model formulations independently, the structure of 
the analyhcal approach would allow the functional data and constraints from each JCSG to be 
combined into a single formulation that models all of the functions from all of the JCSGs. With- 
out a common formulation, it is possible that cross-service functional alternatives generated from 
individual JCSG formulations will be inconsistent, i.e., one wiU be moving functions into a site 
or activity while the other is moving them out. If the outputs from different JCSGs are inconsis- 
tent, a common formulation could be run to resolve the inconsistencies. 

The objective function for a formulation can be varied to obtain families of solutions. A 
solution defines a set of functional allocations and identification of sites or activities where cross- 
service functional workload could be assigned. An objective function that combines military 
value of sites and activities with functional values is discussed in the main body of this docu- 
ment. This particular objective function will tend to consolidate common support functions into 
high military value sites or activities. At the same time, this objective function will assign com- 
mon support functions to sites having hlgh functional values. The weighting between these two 
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goals can be parameterized to obtain f d e s  of solutiok for further - consideration by the 
JCSGs. 

- 

Other objective functions that the TCSGs may wish to consider in addition to the one ., - 
mentioned above, include minimizing excess functionaI capacity, minimizing the total number of 
sites performing crossservice functions, and maximizing the sum of functional values. This tool 
will also allow the JCSGs to explore the sensitivity of the optimal solution for a given formula- 
tion to particular model inputs. 

The JCSGs will use the MILP formulation described in the body of this document as the 
basic analpcal tool to generate cross-service functional alternatives to be assessed by the mili- 
tary departments. 
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V Document Organization 

An overview of the analpcal process proposed in this document is presented in the next 
section. That section describes the products of the process. The section also discusses tenninol- 
ogy relating to what a site or activity is relative to a function. 

The next section describes the basic data elements that are used in the process. This 
section discusses the data elements in terms of what these elements are meant to represent. This 
section also discusses who would be responsible for dete-g how to calculate the data 
elements. 

The different optimization problem formulations that the JCSGs may choose to use to 
explore alternatives are discussed in the next section. These include finding a small set of high 
military value sites or activities that can perform the functional requirement, minimizing excess 
capacity, and minim@ng the number of sites. All of these formulations are parameterize_d in 
such a way that the JCSGs can explore trade-offs between different factors, such as military 
value or excess capacity, and assignments of functional requirement based upon functional 
value. This section also discusses the incorporation of policy imperatives in the optimization 
problem formulations. 

The next section uses an example to demonstrate the application of each of these formu- 
lations. The last section idenaes the commercial software product used to find the optimal so- 
lutions to the optimization example problems. Input fiies for this package used to prepare the 
examples are included in the appendtces. 

willv Analytical Process Overview 

The optimization formulations described in this document require a set of data elements 
as inputs. All of the formulations require a functional value and functional capacity for each site 
capable of performing that specific cross-service function. The DoD requirement for each cross- 
service function is required. Some of the formulations wiU also require the military values for 
each site as determined by the Military Departments. 

A preliminary formulation that allocates cross-service functional requirements based 
upon functional capacities and functional value will be conducted. The objective function.of 
this formulation will assign the DoD requirement for each cross-service function to sites or activi- 
ties having the highest functional value for each function. These assignments will only be con- 
strained by the functional capacities at each site. ?%.is analysis will not require the military 
values for the sites. 

The primary formulations optimize the assignment of cross-service functions based upon 
military values of sites, functional values, and capacities. These formulations are very flexible in 
that multiple objective functions and policy imperatives modeled as constraints may be used to 
explore different solutions. 

A standard resource allocation tool comprises the core of the analyhcal approach. A 
standard tool used to find optimal solutions to complex allocation problems is the mixed-integer, 
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linear program (MTLP). Allocation of common suppo~functional.iequirements to military de- 
partment sites and activities subject to constraints is a complex~idlocation problem. 

Process Products 

The following table lists the various products of the analyt~cal approach defined in this 
document. 

Hierarchical Structure 

Process products 

Capacity analyses 

Requirements 
analyses 

Functional value (FV) 
assessments 

Optimize functional 
requirement alloca- 
tiom (preliminary 
formulation) 

Optimize allocations 
of functional require- 
merits to high 

sites Or 

ties (primary 
formulations) 

The Office of the Secretary of Defense (OSD), the departments, and other groups all use 
different terms to describe the various components of infrastructure that are to be considered by 
the JCSGs. In this document a site refers to an installation, base, or station. An activity refers 
to a component of the site such as depot or test facility residing on the site. A site may have 
one or more activities. Afunction is the capability to perform a particular support action or 
produce a particular commodity. A common support function is a function. An activity in- 
cludes a collection of functions. For example, a depot (an activity) may repair engines and air- 
frames. These would be two functions performed at this activity. A function may be further 
broken down into subfunctions or facilities required to perform functions, but the approach de- 
scribed here does not consider the subfunctions or facilities. Subfunctions or facilities can be 
incorporated into the process described here if the appropriate data is available. The following 
diagram illustrates this hierarchical structure. 

Description 

Develop methodology to measure the capacity of a site or activ- 
ity to perform a function. Use data call responses to calculate 
capacities. 

For each function, develop methodology to estimate the out- 
year DoD requirement to perform the function. Calculate the 
required capacity and i d e n q  excess capacity reduction goals. 

Develop measures and weights for assessing the value of per- 
fonning a function at a site or an activity based upon data call 
responses. Compute FV for all appropriate functions and 
sitelactivity combinations. 

Find the best allocation of functional requirements to sites or 
activities based solely upon functional capacities and functional 
values. 

Develop solutions based upon the k t  three products, above, 
and policy imperatives. Solutions will be developed using the 
optimization formulations described later in this document as a 
tool to explore alternatives. 
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Data Elements . 

The analyhcal approach assumes that the following data will be available for all of the 
sites and functions under review by the JCSGs: 

Data Description 
Elements 

~ V S  Military value of site s expressed as 3 (hlgh), 2 (medium), or 
1 (low). 

f v f  Functional value for performing function f at sitelactivity s 
expressed as a number fiom 0 (low) to 100 (hlgh). 

capsf Capacity of site/activity s to perform function f. 

le9f The total DoD requirement or goal to perform function f. 

The d t a r y  value of a site, mu,, should measure the overall value of the site to the department 
in terms of the four DoD criteria: readiness, facilities, mobilization, and cost and manpower. 
Since sites that remain open after the BRAC process is complete will be the only resources avail- 
able for many years into the future, it is imperative that this analyt~cal process make the best use 
of those sites having the highest utility to the department. Each department should plan to band 
all of their sites under consideration by any joint cross-service group into three relatively equal- 
sized. sets. 

The JCSGs will develop methods to determine the functional value for performing func- 
tions at sites or activities. The methodologies must use data that is available in the joint data 
call responses. The Military Departments will provide the military value for each site. 

The fvd functional value for performing function f at site (or activity) s should measure 
the capability and quality of performing work of type f at site (or activity) s. Since the formula- 
tions described below consider capacity in the allocation of cross-service functions to sites or ac- 
tivities, functional capacity should not be an element of functional value. Capacity to perform a 
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specialized subfunction that is not one of the functions called out id the formulation can be con- 

w sidered in calculating functional value. 

Optimization Formulations 

The mixed integer linear programming (MLP) model formulations, that are described 
below, wiU serve as the basic analyhcal tools to be used by the JCSGs. The JCSGs may mocLfy 
these formulations with the consent of all of the military departments. Moddlcations would in- 
clude the incorporation of policy imperatives.' 

Preliminaxy Formulation. 

The preliminary formulation of the optimization problem will be solved once the initial 
data Cfvq , capsf, repf ) are available. This formulation, called MA- will maximize the func- 
tional values weighted by the assigned workload and normalized by the functional requirement. 
No constraints other than the functional capacities at each site and the requirement to meet the 
DoD requirement for each cross-service function are included in this formulation. The output 
from this formulation will be provided to the JCSGs and the departments to be used at their dis- 
cretion. This solution will serve as a baseline of what is possible if no other factors, such as mili- 
tary values of sites or costs, are considered. 

For each function, this formulation will load as much of the functional DoD requirement 
as it can into the site or activity having the hlghest functional value for that function. If that site 
or activity does not have the capacity to accommodate the full requirement, the site or activity 

1- 
having the next highest functional value will be allocated any remaining requirement up to its 
capacity, and so on. 

The mathematical description of this formulation follows: 

subject to  : 

CsEs lsf = reqf : for all functions f E F, 

C f G ~  lSf < oS x CgEF capq : for all  sites s E S, 

o, I C f E F  Zq : for all sites s E S, 

0 I lf I capq : for all functions f E- F and sites s E S; 

050, I1, integer: for all sitess E ,!$ 

where 

'ApoliGy imperative is a statement that restricts the solutions that are acceptable and that can be modeled as a con- 
straint in the fornulation. An example of a policy imperative is included in one of the examples. 
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- 

S= The set of all sites under consideration by joink cross-service groups; 

F = The set of all functions under consideration by joint cross-service groups; 

o, = 1 if any functional requirement is assigned to the site, and 0 otherwise; 

Decision variable 

lsf = amount of the DoD requirement for function f to be assigned to site s. 

The o, variables are included in this formulation only to keep count of the number of 
sites that actually have some functional requirement assigned to them. Their inclusion in the 
model does not sect the assignment of the functional requirement to sites or activities. The 
two constraints involving the o, variables are used to ensure that these variables are set to the 
correct values. 

Primary Formulations - 

These formulations will also be used by the JCSGs to explore potential cross-service 
functional alternatives. The basic formulation is shown below. Specification of the objective 
function, f(os, I%, k*), will create a different optimization problem. 

Minimize f(o,, I&, k*) 
05, I,, kuh 

subject to 

ZSEs l4 = repi : for all functions f E F , 
ZfEF I$ I oS x ZgaF capsg : for all sites s E S , 
0, I CfEF Isf : for all sites s E S, 

0 < lsf I kg x capg : for all functions f E F and sites s E S, 

0 I o, I 1, integer : for all sites s E S, 

0 5 kSf 5 1, integer : for all sites s E S and functions f E F, 

where 

S= The set of all sites under consideration by joint cross-senice groups; 

F = The set of all functions under consideration by joint cross-service groups; 

Decision variables 

0, = 1 if any cross-service functional requirements are assigned to the site or 
activity, 0 otherwise; 

lg = amount of the DoD requirement for function f to be assigned to site or 
activity s. 

kg = 1 if any DoD requirement for function f is to be assigned to site s, 0 
otherwise. 
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Three different optimization formulations are &cussed next-that vary only in the specs- - 
w cation of the objective function. 

The MINNMV Formulation. This formulation will find a small number of sites having 
the highest military value that can accommodate the DoD required workload. In addition, it 
will assign the DoD requirement for each cross-service function to the retained sites (or activities) 
having the highest functional value for that function. The purpose of this formulation is to as- 
sign, to the extent possible, the cross-service functional requirements to sites or activities having 
high military value and high functional values. The rationale for this approach is that sites hav- 
ing high military value are the ones most likely to be retained by the military departments. The 
objective function for this formulation is as follows: 

where 

0 I w I 100 Weight parameter used to vary the emphasis between military 
value and functional value, 

u1207up20 u1=CseS(4-mvS),u2=C maxfug 
f E F  SEA' 

This formulation will be referred to as the MINNMV model since it minimizes the sum 
of 4 - mu, for retained sites or activities. Site or activities having a high military value (3) will 

' w have 1 as their value. Site or activities with low military value (1) will have 3 as their value. 

The parameters ul and uz are used to scale the two components of the objective function. 
Scaling the components of the objective function enhances the ability of the solver to find a solu- 
tion. Apart &om the weight parameters, these scaling parameters will scale the components of 
the objective function to values near 1.0 . 

The weight parameter, w, can be varied to change the emphasis the formulation gives to 
military value versus functional value. If w = 0, this formulation matches the preliminary for- 
mulation (MAXFV) as site military value would have zero weight. Conversely, if w is set to a 
large value (w = 99), functional value would have little weight. The MAXFV and M I N N W  for- 
mulations are the same formulation, only differing in the parameter w . Varying win the for- 
mulation allows the model to be used to create a family of solutions. These points are illustrated 
by an example in the next section. 

The component of the objective function that addresses military value of sites, 
ZsGS O, x nmv, = CSes o, x (4 - mu,), affects the optimal solution as follows. (For this discussion 
we will ignore the functional value component of the objective function, 
-CtEs CgEF Ztg x fug/reqg . If there were no constraints in the formulation, i.e., satisfy the 
DoD requirement, the minimum value of the objective function would be achieved by setting 
o, = 0 for all sites since 4 - mu, 2 1 for all sites. Given that some sites have to be open, all else 
being equal, it is better to open a site with mu, = 3 because it increases the objective function by 
the least amount. 
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The MINXCAP Formulation. If the parameter w is set to alarge value (w = 99), &us 
problem formulation will h d  the set of retained sites having th;? smallest total functional capac- 
ity but st111 able to perform the DoD functional requirement. Dependmg on w ,  functional assign- 
ments are also optimized. The objective function for this fonnulation is: 

100-w Minimize f(05,1p, k*) = (5)  x Z 5 E s o ~  x (zfE~Capsf/reqf) - (T) Z ~ E S ~ ~ E I - ~ &  xfv&/re!?g 

Zf w = 0, this formulation, like the MINNMV formulation, is also equivalent to the 
MA= formulation. If w is set to a large value, excess capacity is reduced as much as possible 
without regard to functional values. As in the MINNMV formulation, ul and u2 are used to 
scale the components of the objective function. For this formulation ul = CSEs GF capsf/reqf. 
The other scale parameter u2 is set to the same value for all formulations. 

The MlNSlTES Formulation. This formulation, depending on the value of w ,  wid h d  
the minimum-sized set of site or activities that can perform the DoD functional requirement. As 
in the previous formulations, if w = 0, this formulation is also equivalent to ~&A,XFV. The objec- 
tive function for this formulation is given by: 

100-w Minimize f(05, lC, k,) = (E) x ZsEs 0s - (,) x Z ~ E S  Z ~ E P  ~fvdre!lg 

If w is set to a large value, the cross-service functional workload is assigned to the small- 
est possible number of sites regardless of functional values. For this formulation u l  = ISI, the 
number of sites in the set S. 'w' The MAXSFV formulation. This formulation maximizes the sum of the functional val- 
ues for all of the retained sites. The objective function for this formulation is given by: 

100-w Maximize f(os, I,, k*) = (E) X Z5Es(0~ X x f ~ ~ f v d  + (F) Z ~ E S  x g ~ ~  I& xfv&/re!lg 

05, I&, k* 

For this formulation ul = Cf,FXs,s fvd .  If the number of sites to be retained is not con- 
strained, all of the sites will be retained in the solution since the objective function is maximized 
when 0, = 1 for all sites. Obtaining meaningful results with this formulation, therefore, requires 
a constraint on the number of sites retained. 

Policy Imperatives 

A policy imperative is any statement that can be formulated as a constraint in the model. 
The model described here is very flexible in its capacity to handle imperatives. Examples of 
imperatives that can be modeled include: 

assigning functions in groups, 

increasing the average DoD military value of the sites assigned any 
cross-service functional workload, 



7 July 1994 12:15 PM 

requiring the weighted functional value for &given common support function 
to be at least as great as some value, 

limiting the number of sites that have any cross-service functional workload 
assigned to them, 

requiring that each department's average military value is not allowed to go 
below some level, 

requiring a certain number of sites in a geographic area to remain open, and 

requiring the distribution of functional workload to follow a certain pattern, 
e.g., in one department, in one location, or on both coasts. 

This is not an exhaustive list of the possibilities for policy imperatives. An example of a 
policy imperative added to the MINNMV formulation is given in the following section. 

- 
Consistent Alternatives 

The functional data and constraints from all of the JCSGs may be combined into a single 
formulation since the functions of different JCSGs should be independent. In the event that two 
JCSGs obtain solutions that are inconsistent in that the solutions have a site or activity receiving 
cross-service functional workload in one and losing all of its cross-service functional workload in 
the other, this capability can be used to resolve the inconsistency. 

Optimization Examples 
'I 

The following examples use representative, notional data to demonstrate the fomula- 
tions. Three different depa&nents, X;Y, and Z each have 5 sites (A, B, C ,  D, and E). Six 
functions are considered: air vehicles, munitions, electronic combat, fixed-wing avionics, conven- 
tional missiles and rockets, and satellites. Table 1 shows the basic data for these sites. Table 1 
also shows the DoD requirement by function and the percent of excess capacity. Percent excess 
capacity is calculated as --- 

loo x ( = S ; ; ; ~ J ~  - 1) . 

Preliminary Formulation (MAXFV). 

Results for the MAXFV formulation are shown in table 2. If there is no functional re- 
quirement assigned to a site, the capacity for that function is shown as zero at that site even if 
the site has requirements for other functions assigned. Notice that, for this solution, all sites have 
some cross-service functional workload assened. 

The column in table 2 labeled W F V  shows the weighted functional value for each 

function. Wgt FV for function f E F = I: 
2 f . s f V # f X ~ ~ ~ , f  . Wgt FV is an indicator of the quality of 

s€S fC4r/ 
the cross-service allocation of the functional requirement across all sites and activities. The 
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-- 
average FV, the weighted average FV, and the weighted perce~t excess capacity are also shown 
in the table. These three numbers are gross measures of the quality of the solution. 

Primary Formulation (MINNMV). 

Table 3 shows the data for the optimal solution to the MINNMV formulation with 
w = 99. The number of sites having cross-service functional workload assigned has been re- 
duced from 15 to six. Excess capacity is greatly reduced. The weighted percent excess capacity 
is only 31 percent compared to 60 for the MAXFV formulation. The DoD military value average 
is increased by 28.8 percent. The rmlitary value averages for the two departments with any sites 
retained have both been increased. The weighted functional value scores are not as good as the 
scores obtained from the MAXFV formulation. The average FV score is almost 14 points lower 
than for the MAXFV formulation. 

Primary Formulation (MINNMV) with Policy Imperative - 

As an example of a policy imperative, consider the following. Suppose the JCSG re- 
sponsible for the missile function determines that only two sites should perform the conventional 
missiles and rockets function. The optimal solution to the original MINNMV formulation as- 
signed the missile function to four different sites. Modlfylng the - formulation such that 
only two sites are allowed to perform the missile function results in the solution shown in table 
4. The optimal solution still requires only six sites to perform the cross-service functions, but the 
sites are different. Only four of the sites are common to both solutions. Since the model has an 
additional constraint, the average military value has decreased compared to the original 

1 M I N N l W  fo~mulation. 

Parameterization of the MINNMV Formulation 

Table 5 summarizes the results of varying the parameter w in the MINNlMV formulation 
over the values 0, 2, 3, 5, 10, 20, 30, 40, 60, and 99 . As is to be expected, the number of sites 
and activities with cross-service functional workload assigned and weighted functional value de- 
crease as w increases. The average military value generally increases as w increases. Though 
these results pertain only to this particular example, they clearly illustrate qualitative differences 
between the MAXFV and MINNMV formulations. The optimal solutions to the formulation do 
not change as w varies over the range of 60 to 99. 

This example illustrates how the parameter w can be used to generate a family of cross- 
service functional solutions. For instance, a JCSG with table 5 before it could decide that from 
this family of solutions, the solution obtained by setting w = 20 is worth exploring further since 
the weighted functional values are very close to the best values obtained in the MAXFV formu- 
lation and the weighted average percent excess capacity has been reduced from 60 to 17 per- 
cent. Table 6 displays the full output from this formulation. 

Figure 1 displays this information in graphical form. The figure shows the sharp de- 
crease in the average functional value for conventional missiles and rockets when w is changed 



from 20 to 30. The figure also displays the increase in average&tary value that is achieved by 
using the MINNMV formulation. 

Primary Formulation (MINXCAP) 

Table 7 shows the output of the =CAP formulation with w = 99. As would be ex- 
pected, this formulation produces a solution that greatly reduces excess capacity, but the 
weighted functional values have suffered. The weighted average percent excess capacity has 
been reduced to almost 6 percent. 

Primary Formulation (MINSITES) 

The results of using the MfNSlTES formulation with w = 99 are given in table 8. The opti- 
mal solution retains only six sites. The sites are different than the sites retained in the MINNMV 
solution. - 

Primary Formulation (MAXSFV) 

The results of using the MAXSFV formulation with the number of retained sites con- 
strained to be no more than six are displayed in table 9. 

Summary of Formulation Results 

Optimization Software 

The following table summarizes the basic statistics for the five formulations. 

The solutions to these optimization problems were obtained using the cornmercially- 
available, IBM Optimization Subroutine Library (OSL)' interfaced with AMPL3. The text file 
describing these formulations in the AMPL format is contained in appendix A. Note that aIl of 
the different objective functions are defined in this single text file. The AMPLformat data fde 

- - 

20ptimizatwn with OSL by Ming S. Hung, Walter 0. Rom, and Allan D. Waren, published by The Scientific Press. 

lMAXSFV 

6 

24.1 

62.9 

2.67 

3AMPL A Modeling Language for Mathematical Programming by Robert Fourer, David M. Gay, and Brian Ker- 
nighan, published by The Scientific Press, 1993. 

Ir) 

MINXCAP 

7 

6.11 

74.2 

2 

MINNMV 

6 

31.39 

73.9 - -- 

2.83 

Statistics 
Sites retained 

Weighted avg. 
percent excess 
capacity 

Weighted aver- 
age FV 

Average d- 
tary value 

MINSITES 

6 

12.14 

76.5 

2.67 

MAXFV 

15 

60.37 

84.7 

2.2 
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for the example is given in appendix B. These files are processed by the AMPVOSL package 
to produce the outputs discussed in the examples section of this document. 



Table 1. Joint Cross-Service Groups Analysis Examples 
Basic Data 

Function FV Scores 
Air vehicles 50 70 68 0 0 57 72 0 0 0 81 92 0 86 0 

Munitions 88 71 58 0 0 54 0 88 0 0 72 0 7 5  0 0  
Electronic combat 67 0 ; 0 0 0 91 0 0 0 0 52 0 0 78 77 

Fixed-wing avionics 0 0 92 94 0 0 0 78 69 0 72 93 0 66 71 
Conv. missileslrockets 0 0 62 0 89 0 0 59 93 92 56 59 50 65 91 

Satelites 0 0 71 58 0 0 0 64 0 0 85 61 0 73 93 

Department Military Value 3 3 3 2  1 2 1 3 2 1 3 3 2 3 1  

Totals 

- 

Function 

DoD Pct. 
Function req. excess 

Air vehicles 9,463 137.8 
Munitions 5,503 79.0 

Electronic combat 3,234 133.9 
Fixed-wing avionics 3,775 301.3 

Conv. missileslrockets 3,743 164.5 
Satelites 2,480 206.5 

Capacities 
Air vehicles 450 7000 2500 0 0 5000 500 0 0 0 3000 1200 0 2857 0 22,507 

Munitions 850 200 4500 0 0 300 0 2000 0 0 1000 0 1000 0 0 9,850 

Electronic combat 3000 0 0 0 0 1000 0 0 0 0. 2000 0 0 1543 20 7,563 
Fixed-wing avionics 0 0 250 3500 0 0 0 400 3500 0 1000 4000 0 2000 500 15,150 

Conv. missileslrockets 0 0 200 0 3000 0 0 200 100 2000 3000 700 200 300 200 9,900 
Satelites 0 0 300 4000 0 0 0 500 0 0 250 50 0 300 2200 7,600 

Department 
X I Y I z 

A I B I C I D I E I A I B l C l D l E I A I B l C l D l E  



CI 
3 
0. * a - 
2 
2 

rc o m  o o o 51 m m a o o m &  m101n1nmrc 
f m w r c ~ n ~ z  

1000 $ 8 3  r c * c ~  
O b r n ~ r c r c *  

4 r"='mmmN P C  
u 

2 +j 3 0 
2' 

N ( D b Q ) a D O N b  
~ > 4 d d * i o c i w d  

10 In 

r r 0 0 0 0 0 0  0 0 0 0 0 0  
g g  N 0 0  

N N M  
m  & o m o o g  b O r n 0 0 ~  

a 3  0 
N r 

3 
N r  

r N  0 0 0 0 0 0  0 0 0 0 0 0  * a  
8 8 A? 
r .- 

r ( 3  O O O g O O  g 0 0 ~ 0 0  
8 0 $! N 
C * 

F m  0 0 0 0 0 g  0 0 o o o o o g  0 0 
N z s  N g z  

r r 0 0 0 0 8 0  O O O O g O  
0 0 
N N 

r N 0 0 0 0 8 0  O O O O g O  
r r 

0 O O O O O O  o o o o o o  2~ 
0 
o N 8 N 

r r 0 0 0 0 0 0  0 0 0 0 0 0  
0 0 

w 
- 
n - 

- 
m 
- 
u 

W 

- 
a 

$ 2 -  

5 Q 

Pi 
al 
B 
I-" 

a g  
N 

N O  

;,o 

a 

0 - 
U 

x o  

"OS: 
m a  ~ u _ a b b m m Q ) O D O D  

0 4 c n c n -  c n U )  cn c n -  end" 
2 = s . j a  !k S o .s $ Z ~ € o o g  0 5 2 . 2 2 . ~  - 8 A E.- o OZ 
a, 5 8.2 2 %  c a, 5 8 ' : g g  C G S  > 3* rn > L I . 2  ma, ; .kr .g  ma, - u  

c l r c  3 g . ~ ~  ga g . 5 ~  
5 B .E u $ B . Z  
2; E : 2;E w.x > UJ .x > d LL 

c g LLc 

S S 6 
3 

- 
u 

W 

- 
n 
- 

- 
m 
- 

r N  0 0 0 0 0 0  0 0 0 0 0 0  

8 0 

r z 
r r o o o o g o  o o o o m o  

S: 3 r 
N o o o g o o  --  o o o g o o  

In m  
m  m  

r m  o g o o o o  0 ~ 0 0 0 0  3; 
10 * 
t 

m  0 0 0 0 0 0  $ g o o 0 0  
0 0  
O N  
b Z N  

r m  0 0 0 0 0 0 O O r O O O  
100 mrc 



Table 3. MINNMV Model Output 

< 

DoD average MV 
Percent change 

DoD weighted FVs 
I wst 

Retained 
totals 

6 

Percent 
excess 

9557 0 1 .O 
6350 15.4 
4543 40.5 
7500 98.7 
4200 12.2 
4900 97.6 

Wgt. avg. 31.39 

Totals 
9463 
5503 
3234 
3775 
3743 
2480 

Function 

Retain=l , Close=O 

Department Mil. Val. 

Capacities 
Air vehicles 

Munitions 
Electronic combat 

Fixed-wing avionics 
Conv. missileslrockets 

Satelites 

Workload assigned 
Air vehicles 

Munitions 
Electronic combat 

Fixed-wing avionics 
Conv. missiles/rockets 

Satelites 

Department avg. MV 
Percent change 

Function I FV 
Air vehicles 1 80.6 

I satelites 1 64.2 1 
Average FV 72.3 

Z 
A I B I C I D I E  

1 1 0 1 0 

3 3 2 3  1 

3000 1200 0 2857 0 
0 1 0 0 0  0 0 0 0 

0 0 01543 0 
0 4 0 0 0  0 0 0 

3000 700 0 300 0 
250 50 0 300 0 

3000 1200 0 2857 0 
0 1 0 0 0  0 0 0 0 

0 0 01543  0 
0 2 7 5  0 0 0 

2543 700 0 300 0 
250 50 0 300 0 

3.0 
25.0 

X 
A I B I C I D I E  

1 0 1 1 0  

3 3 3 2 1  

0 0 2500 0 0 
850 0 4500 0 0 

3000 0 0 0 0  
0 0 0 3500 0 
0 0 200 0 0 
0 0 300 4000 0 

i 

0 0 2406 0 0 
850 0 3653 0 0 

1691 0 0 0 0  
0 0 0 3500 0 
0 0 200 0 0 
0 0 300 1580 0 

2.7 
11.1 

Munitions 
Electronic combat 

Fixed-wing avionics 
Conv. missileslrockets 

Weighted aig. N 73.9 

~epartment 
Y 

A 1  B I C ( D I E  

0 0 0 0 0 

2 1 3 2 1 

0 0 0 0 0 
0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

0 0 0 0 0 
0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

0.0 
-100.0 

65.2 
72.2 
93.9 
57.8 



Table 4. MINNMV Model with Policy lmerative Output 

DoD average MV 
Percent change 

t DoD weighted FVs wgt 
I 

Retained 
totals 

6 

excess 
12857 r 9  35.9 
5700 3.6 
3543 9.6 
4750 25.8 
6000 60.3 
4850 95.6 

Wgt. avg. 33.70 

Totals 
9463 
5503 
3234 
3775 
3743 
2480 

- - - -  

Function 

Retain=l , Close-0 

Department Mil. Val. 

Capacities 
Air vehicles 

Munitions 
Electronic combat 

Fixed-wing avionics 
Conv. missileslrockets 

Satelites 

Workload assigned 
Air vehicles 

Munitions 
Electronic combat 

Fixed-wing avionics 
Conv. missileslrockets 

Satelites 

Department avg. MV 
Percent change 

I satelites ( 64.1 ( 
Average FV 74.0 

Munitions 
Electronic combat 

Fixed-wing avionics 
Conv. missileslrockets 

Weighted avg. FV 74.7 

Z 
A I B I C I D I E  

0 1 0 0 1  0 

3 3 2 3  1 

3000 0 0 2857 0 
1000 0 0 0 0 
2000 0 0 1543 0 
1000 0 0 0 0 
3000 0 0 0 0 
250 0 0 300 0 

3000 0 0 2857 0 
0 1 0 0 0  0 0 0 0 
0 1 6 9 1  0 01543 0 
0 2 5 0  0 0  0 

743 0 0 0 0 
250 0 0 300 0 

3.0 
25.0 

X 
A I B I C I D I E  

0 1 1 1 1 

3 3 3 2 1 

0 7000 0 0 0  
0 200 4500 0 0 
0 0 0 0 0  
0 0 250 3500 0 
0 0 0 0 3000 
0 0 300 4000 0 

0 3606 0 0 0  
0 200 4303 0 0 
0 0 0 0 0  
0 0 250 3500 0 
0 ,  0 0 0 3000 
0 0 300 1630 0 

2.3 
-6 3 

61.0 
64.4 
93.7 
82.4 

Department 
Y 

A I B C I D I E  

0 0 0 0 

2 1 3 2 1 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

0 0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

0.0 
-100.0 



Table 5. Parameterization of the MINNMV Model 

Siteslactivities open 

Percent excess 
Air vehicles 

Munitions 
Electronic combat 

Fixed-wing avionics 
Conv. missileslrockets 

Satelites 
Wgt. avg. % excess 

Weighted N 
Air vehicles 

Munitions 
Electronic combat 

I Fixed-wing avionics 
Conv. missileslrockets 

Satelites 
Average N 

Weighted avg. N 

DoD average MV 

72.0 
98.7 
41.6 
10.9 

60.37 

81.2 
79.6 
79.7 
93.9 
90.8 
92.0 
86.2 
84.7 

2.20 

72.0 
98.7 
38.9 
10.9 

58.24 

81.1 
79.6 
79.7 
93.9 
90.7 
92.0 
86.2 
84.6 

2.31 

72.0 
6.0 

38.9 
10.9 

45.83 

81.1 
79.6 
79.7 
93.0 
90.7 
92.0 
86.0 
84.5 

2.33 

72.0 
6.0 

38.9 
10.9 

29.1 6 

80.6 
79.2 
79.7 
93.0 
90.7 
92.0 
85.9 
84.2 

2.27 

72.0 
6.0 
4.2 

10.9 
21 .OO 

80.6 
76.1 
79.7 
93.0 
85.4 
92.0 
84.5 
82.9 

2.44 

41.1 
6.0 
4.2 

10.9 
17.46 

80.6 
76.1 
72.3 
93.0 
85.4 
92.0 
83.2 
82.1 

2.50 

41.1 
6.0 

22.9 
10.9 

19.94 

80.6 
76.1 
72.3 
93.0 
59.6 
92.0 
78.9 
78.6 

2.71 

41.1 
6.0 

17.6 
10.9 

12.14 

80.6 
65.2 
72.3 
93.0 
59.5 
92.0 
77.1 
76.5 

2.67 

40.5 
98.7 
12.2 
97.6 

31.39 

80.6 
65.2 
72.2 
93.9 
57.6 
64.2 
72.3 
73.9 

2.83 

40.5 
98.7 
12.2 
97.6 

31.39 

80.6 
65.2 
72.2 
93.9 
57.6 
64.2 
72.3 
73.9 

6 

2.83 

I 

. 
1 



Weight on military value component 

4 

-+ Avg. percent excess capacity -C Average military value 

+E- Average FV +E- Missilelrocket FV - 

Figure 1. Parameterization of MINNMV 



Table 6. MINNMV Model Output with Weight = 20 

DoD average MV 
Percent change 

DoD weighted FVs 
I Wat 

Retained 
totals 

8 

Percent 
excess 

9557 
0 1 .o 

8350 51.7 
4563 41.1 
4000 6.0 
3900 4.2 
2750 10.9 

Wgt. avg. 17.46 

Totals 
9463 
5503 
3234 
3775 
3743 
2480 

,- 

Function 

Retain=l, Close-0 

Department Mil. Val. 

Capacities 
Air vehicles 

Munitions 
Electronic combat 

Fixed-wing avionics 
Conv. missilestrockets 

Satelites 

Workload assigned 
Air vehicles 

Munitions 
Electronic combat 

Fixed-wing avionics 
Conv. missiles/rockets 

Satelites 

Department avg. MV 
Percent change 

I Function I FV 
Air vehicles 1 80.6 

I satelites 1 92.01 
Average N 83.2 

Z 
A I B I C I D I E  

1 1 0 1 I 

3 3 2 3 1 

3000 1200 0 2857 0 
1000 0 0 0 0  

0 0 01543  20 
0 4000 0 0 0 
0 0 0 300 200 

250 0 0 300 2200 

3000 1200 0 2857 0 
0 1 0 0 0  0 0 0 0 

0 0 01543 20 
0 3775 0 0 0 
0 0 0 300 200 

250 0 0 30 2200 

2.5 
4.2 

X 
A B I C I D I E  

1 0 1 0 1 

3 3 3 2 1 

0 0 2500 0 0 
850 0 4500 0 0 

3000 0 0 0 0  
0 0 0 0 0  
0 0 200 0 3000 
0 0 0 0 0  

0 0 2406 0 0 
850 0 1653 0 0 

1671 0 0 0 0 
0 0 0 0 0 
0 0 200 0 3000 
0 0 0 0 0 

2.3 
-2.8 

Munitions 
Electronic combat 

Fixed-wing avionics 
Conv. missiles/rockets 

Weighted avg. N 82.1 

Department 
Y 

A I B  I C I D I E  

0 0 1 0 0 

2 1 3 2 1 

0 0 0 0 0 
0 0 2000 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 200 0 0 
0 0 0 0 0 

0 0 0 0 0 
0 0 2000 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 43 0 0 
0 0 0 0 0 

3.0 
66.7 

76.1 
72.3 
93.0 
85.4 



Table 7. MINXCAP Model Output 

DoD average MV 
Percent change 

Department Mil. Val. 

0 0 0  
Conv. missileslrockets 0 200 0 3000 

DoD weighted FVs 
I wgt  

Satelites 

Workload assigned 
Air vehicles 

Munitions 
Electronic combat 

Fixed-wing avionics 
Conv. missileslrockets 

Satelites 

Department avg. MV 
Percent change 

Function I FV 
Air vehicles 1 64.9 

0 0 300 0 0 

263 0 2500 0 0 
850 0 4500 0 0 

2214 0 0 0 0 
0,  0 0 0 0  
0 0 200 0 3000 
0 0 280 0 0 

2.3 
-2.8 

I Satelites 1 90.51 
Averaae FV 78.4 

Munitions 
Electronic combat 

Fixed-wing avionics 
Conv. missiles/rockets 

Weighted a%. FV 74.2 

0 0 0 0 

5000 500 0 0 0 
153 0 0 0 0 

1000 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

1.5 
-16.7 

62.5 
74.5 
93.0 
84.9 

0 0 0  0 0 2200 

0 1 2 0 0  0 0 0 
0 0 0 0 0  

0 0 0  0 0 2 0  
0 3775 0 0 0  
0 343 0 0 200 
0 0 0 0 2200 

2.0 
-16 7 

2500 0.8 
Wgt. avg. 6.1 1 

Totals 
9463 
5503 
3234 
3775 
3743 
2480 



Table 8. MlNSlTES Model Output 

4 

DoD average MV 
Percent change 

Function 

Retained 
totals 

6 

Percent 
excess 

9557 
0 1 .o 

6350 15.4 
4563 41 .I 
4000 6.0 
4400 17.6 
2750 10.9 

Wgt. avg. 12.14 

Totals 
9463 
5503 
3234 
3775 
3743 
2480 

r 

Function 

Retain-1, Close=O 

Department Mil. Val. 

Capacities 
Air vehicles 

Munitions 
Electronic combat 

Fixed-wing avionics 
Conv. missiles/rockets 

Satelites 

Workload assigned 
Air vehicles 

Munitions 
Electronic combat 

Fixed-wing avionics 
Conv. missiles/rockets 

Satelites 

Department avg. MV 
Percent change 

I Satelites ( 92.0 1 
Average N 77.1 

Munitions 
Electronic combat 

Fixed-wing avionics 
Conv. missiles/rockets 

Weighted avg. N 76.5 

--- - 
Z 

A I B I C I D l E  

1 I 0 I 1 

3 3 2 3  1 

3000 1200 0 2857 0 
0 1 0 0 0  0 0 0 0 

0 0 01543 20 
0 4000 0 0 0 

3000 700 0 300 200 
250 0 0 300 2200 

3000 1200 0 2857 0 
0 1 0 0 0  0 0 0 0 

0 0 01543 20 
0 3775 0 0 0 

2343 700 0 300 200 
250 0 0 30 2200 

2.5 
4.2 

X 
A I B I C I D I E  

1 0 1 0 0 

3 3 3 2 1  

0 0 2500 0 0 
850 0 4500 0 0 

3000 0 0 0 0  
0 0 0 0 0  
0 0 200 0 0 
0 0 0 0 0  

0 0 2406 0 0 
850 0 3653 0 0 

1671 0 0 0 0  
0 0 0 0 0  
0 '  0 200 0 0 
0 0 0 0 0  

3.0 
25.0 

65.2 
72.3 
93.0 
59.5 

Department 
Y 

A I B I C I D I E  

0 0 0 0 0 

2 1 3 2 1 

0 0 0 0 0 
0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

0 0 0 0 0 
0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

0.0 
-100.0 



Table 9. MAXSFV Model Output 

Department Mil. Val. I 
Capacities 

Air vehicles 
Munitions 

Electronic combat 
Fixed-wing avionics 

Conv. missileslrockets 
Satelites 

Retained 
totals 

Workload assigned 
Air vehicles 

Munitions 
Electronic combat 

Fixed-wing avionics 
I Conv. missileslrockets 

Satelites 

4 

Department avg. MV 
Percent change L 

- -- 

Function 

Department 

DoD average MV 
Percent change 

X I Y 
A 1 B I C I D I E I A I  B I C I D I E  

I 

DoD weighted FVs 
I wst 

Z 
A I B l C l D l E  

Function I FV 
Air vehicles 1 64.9 

1 Satelites ( 58.0 1 
Averaae FV 62.3 

Munitions 
Electronic combat 

Fixed-wing avionics 
Conv. missileslrockets 

Weighted avg. FV 62.9 

59.6 
61.9 
73.1 
56.6 

4000 61.3 
Wgt. avg. 24.10 

Totals 
0 9463 
0 5503 
0 3234 
0 3775 
0 3743 
0 2480 
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# JCSG Model Example -- 

# Ron Nickel y # 7-6-94 

set X-sites; 
set Y-sites; 
set Z-sites; 

# The set of Department X sites, 
# The set of Department Y sites. 
# The set of Department Z sites. 

set SITE := X-sites union {Y-sites union Z-sites); 
# The set of all labs and T&E sites. 

set FUNC; # The set of functions. 

set SITE-CAP within {SITE, FUNC) ; # The set of site/function 
# combinations that are 
# meaningful. 

param CAPAC {SITE-CAP); # The functional capacity at each site for each - 
# meaningful site/function combination. 

param no-func := card(FUNC); # The number of function types. 

# Define the set performing missile functions. 

set MISSLE-FUNC within {FUNC); 

param missile-sites >= 0, default 15; 
# Number of sites allowed to perform the 

w # missile function. Used in the policy 
# imperative example (missile-sites = 3). 

param max-sites >= 0, default card(S1TE); 
# Number of open sites allowed in the 
# solution. 

param REQ {FUNC); # The DoD requirement for each function. 
--- 

param MV {SITE); # Military value for each site. 

param NMV {s in SITE) := 4 - MV[s]; # Negative MV scoring. 

param W {SITE-CAP) z= 0.0; # Functional value by site and function. 

# 
# Calculate upper bounds for the objective function components. 
# 

param MINNMV-UB := sum {s in SITE) ~MVlsl; 

param MINSITES-UB : = card (SITE) ; 

param MINXCAP-UB : = sum { (s , f ) in SITE-CAP) CAPAC [s , f 1 /REQ [f 1 ; 

param MAXSFV-UB := sum {(s,f) in SITE-CAP} FV[s,f] ; 

param MAXFV-UB := sum {f in FUNC) max {(s,f) in SITE-CAP) W[s,fI; 

- 

v ,  
Page 1 



- - 
# 
# Use WGT-PCT to weight the functional value and non-functional value 
# components of the objective functions. 
# 

param WGT-PCT >= 0, <= 100, default 99; # Percent of weight to put on 
# non-functional-value portion of the objective function. 

param WGTl := WGT-PCT; # Weight for non-FV portion of the objective 
# functions. 

param WGT2 := 100-WGT1; # Weight for FV portion of the objective functions. 

# 
# Decision variables 
# 

var OPEN {SITE) binary >= 0; # Open or closed decision variable for - 
# each site. 

var SITE-LOAD {(s,f) in SITE-CAP) >= 0.0, c= CAPAC[s,fl; 
# Amount of the requirement for function f to 
# be assigned to site s . Amount assigned 
# is limited by capacity of site s to perform 
# function f. 

var SITE-FUNC { (s,f) in SITE-CAP} binary; 
# 1 if any assignment of workload for function 
# f is made to site s; 0 otherwise. 

# 
# Objective Functions. 

< #  

# Minimize total open site negative military value and 
# maximize the normalized FV-weighted assignment of functional workload 
# to sites. 

minimize MINNMV: 
(WGT~/MINNMV-UB) * sum {s in SITE) OPEN[sl*NMV[sl 
- (WGT~/MAXFV-UB) * Sum { (t , g) in SITE-CAP } FV [t, gl 
* (SITE-LOAD[t,gI /REQ[gI ; 

# Minimize the number of open sites and maximize the normalized 
# FV-weighted assignment of functional workload to sites. 

minimize MINSITES: 
(WGTI/MINSITES-UB) * sum {s in SITE) OPEN[sl 
- (WGTZ/MAXFV-UB) * sum {(t,g) in SITE-CAP} FV[trgI 
* (SITE-LOAD[~,~~ /REQ~I ; 

# Minimize total capacity and maximize the normalized FV-weighted 
# assignment of functional workload to sites. 

minimize MINXCAP : 
(wGT~/MINXCAP-UB) * sum {s in SITE) OPEN [sl * 

- 
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(sum { (sf f in SITE-CAP) CAPAC [s, f I /REQ [f 1 
- (WGT~/MAXFV-UB) * sum {(t,g) in SITE--) FV[t,gI- 
* (SITE-LOAD [ t , gl /REQ [gl ; T 

w 
# Maximize functional value without workload assignment weightings 
# and maximize the normalized FV-weighted assignment of functional 
# workload to sites. 

maximize MAXSFV: 
(WGTI/MAXSFV-UB) * sum {(s,f) in SITE-CAP) M[s,fl 
- (WGT~/MAXFV_UB) * sum { (t,g) in SITE-CAP) ~ ~ [ t , g l  
* (SITE-LOAD [t , gl /REQ [gl) ; 

# 
# Constraints 
# 

# The requirement for each function has to be met. 

subject to func-assgn {f in E'UNC): 
sum {(sf£) in SITE-CAP) SITE-LOAD[s,fI = REQ[f]; 

# Cannot assign functional workload to a site unless 
# the site is open for assignment of that function. 

subject to func-open { (s,f) in SITE-CAP): 
SITE-LOAD[s,f] c =  SITE-FUNC[s,f]*CAPAC[s,f] ; 

# Sites with no functional requirement assigned 

subject to site-closed {s in SITE): 
OPEN[sl <= sum {(s,f) in SITE-CAP) SITE - mTNC[s,fl ; 

# Allocation of functional requirements cannot be made 
# to sites that are not open. 

subject to site-open { (s, f) in SITE -- CAP) : 
SITE-F'UNC [sf f ] <= OPEN [s] ; 

# This constraint is an example of a policy imperative. 
# Constrain the number of sites doing munitions work. 
# This constraint only constrains the model if 
# 
# missile - sites c card(S1TE) . 

subject to missile-2 {f in MISSLE-E'UNC): 
sum {(s,f) in SITE-CAP) SITE-FUNC[s,f] c= missile-sites; 

# This constraint is used to constrain the number of 
# open sites in a solution. max-sites has a default 
# value equal to card(SITE), i.e., it does not constrain 
# the solution unless max-sites is set to a lower value. 

subject to no-sites: w sum {s in SITE) OPEN[sl <= max-sites; 

- 
Page 3 

'. 



-- 

Appendix B 

AMPL Data Input File 

U k U - U ' A  

7 July 1994 12:15 PM 



# Data file for JCSG optimization examples. 
- - 

# Ron NIckel 

set X-sites := 

x-A 

set Y-sites := 

y-A 
y-B 
y-c 
y-D 
Y-E ; 

set Z-sites := 

Z P  
z-B 
z-c 
z-D 
Z-E ; 

set FUNC := 

Air-Veh 
Mun 
E_Cmbt 
Avion 
Mis 
sat ; 

set SITE-CAP : 

x-A 
x-B 
x-c 
x-D 
x-E 
y-A 
y-B 
y-c 
y-" 
Y-E 
2-A 
z-B 

Air-Veh 
+ 
+ 
+ 

Mun E--t 
+ + 
+ - 
+ - 
- - 
- - 
+ + 
- - 

# Used to model the policy imperative. 

set MISSLE-FUNC := Mis; 

Avion Mis 
- 

1 param 
Ai r-Veh Mun E-Cmbt Avion Mis 

X-A 450 850 3000 

Sat := 
- - 
- - 
+ + 
- + 
+ - 
- - 
- - 
+ + 
+ - 
+ - 
+ + 
+ + 
+ - 
+ + 
+ +; 

Sat := 

Page -1 



- 

X-E - 
Y-A 5000 

Avion Mis Sat := param FV: 

x-A 
x-'3 
x-c 
x-D 
x-E 
y-A 
y-B 
y-c 
y-D 
y-E 
z-A 
2-B 
z-c 

Air-Ve h 
5 0 
70 
6 8 

Mun 
8 8 
71 
5 8 

param REQ : = 
Air-Veh 9463 
Mun 5503 
E-Cmbt 3234 
Avion 3775 
Mis 3743 --- 
Sat 2480; 

# Banded military values for each site. 
# 3 is good, 1 is bad. 

param MV : = 
X-A 3 
X-B 3 
x-c 3 
X-D 2 
X-E 1 

Y-A 2 

- 
Page 2 



- 
Page 3 





Ir 

BRAC 95 

Joint Cross-Sewice Group on Test & Evaluation 

Tuesday, July 19,1994 

Minutes 

The BRAC 95 Joint Cross-Service Group on Test and Evaluation convened at 0900. Mr. 
Lee Frame and Mr. John Bolino chaired the meeting. The agenda, a list of attendees, and 
handouts are attached. 

The meeting began with a review of the schedule. The subgroup informed the Group that 
they have completed notional data runs of the optimization model, but have not run the DPAD 
model. They anticipate no problems with DPAD because the Army has used this model in 
previous BRAC rounds. 

The subgroup then began briefing the Group on the weights and questions for functional 
value analysis. The Chairmen requested that an offline instructional meeting with him and 
subgroup principles be set up to provide a more detail briefing on how questions and weights 
were developed. A deliberative meeting will be scheduled for Friday, July 22, to formally 
approve the weights and questions. The Group agreed to this proposal. 

Discussion then turned to how the weights assigned balanced between the functional 
areas, specifically between the Physical and Technical Values categories. The Group agreed that 
a written record of the importance of each category and subcategories relative to the weighing 
factors assigned. 

The subgroup then briefed the Group on the section of the plan entitled Scoring Process. 
The Group agreed that the term Scoring Team will be changed to Working Group or Joint 
Working Group. Discussion then turned to the data and TEC Facility. The anticipated date for 
the subgroup to move in is July 20. A question arose on whether the Services have agreed to the 
configuration of the facility in order to release data. The Navy and Army will be performing a 
walk-through of the facility later this week to satisfy themselves the facility is adequate for 
storing raw data. The discussion then turned to handling of raw data. The Chairmen agreed that 
Mr. Joe Moore, DOT&E, will the primary Data Administrator with Mr. Irv Boyles, DT&E, as 
backup. The Group then discussed the role of the data administrator. Services could not come to 
agreement on how data will be retrieved and disseminated within the facility. The Chairmen 
requested that each Service representative find out from their respective BRAC principal what 
minimum requirements are necessary for sharing data within the TEC Facility. This will be 
discussed at the next meeting on Friday. 



C- 

The subgroup then briefed the unresolved issue in calculating functional value. The issue 
has to do with scoring the Air/Land/Sea Space. The subgroup asked for clarification on what 
credit will be given for "control" of airspace and what credit will be given for "available" 
airspace. Principle disagreement centered on how to define "available." After considerable 
discussion, the Chairmen agreed to table this issue until Friday's meeting. This will allow the 
Group principles to become more familiar with the issue and formulate alternatives. 

The next issue briefed by the subgroup was on access to and location of the data. This 
was previously discussed in the meeting. The Chairmen reiterated their position equating the 
TEC Facility like a closed box with rigid control of what and who enters and exits the box, but 
little constraint on conduct of business within the box. The idea is to trust one another to get the 
job done. 

The notional data run results were then briefed. The subgroup stated the model behaved 
as they expected. The subgroup discussed an issue of unusually high unconstrained excess 
capacity values. There are several reasons this could happen. The subgroup will compare the 
notional data against historic data to see if they can determine an apparent anomaly. The 
subgroup discussed an issue of including OT&E capabilities in the data. Because two of the 
three Services could not distinguish between DT&E and OT&E capabilities in their data the 
Group decided to include OT&E capabilities in optimization model runs. 

The final discussion centered on policy imperatives required to constrain the optimization 
model runs. The initial policy imperatives briefed were removed by the Group because they 
pertained to the overall process objective and not just constraining the model. The subgroup will 
continue developing policy imperatives for the next meeting. 

There being no other items for discussion, the meeting adjourned at 1225. 

Co-Chairman 

Attachments 

w Acting Co-Chairman 
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T&E Joint Cross Service Group Meeting 
0900, Tuesday 19 July 1994 

Working: Grow Status Report Agenda 

* Schedule 

* Analysis Plan (wl following Appendicies): 
- Functional Value Methodology 
- Workload Projection Methodology 
- Excess Capacity and Target Reduction Methodology 
- Optimization Formulations 
- Functional Value Questions, Weights & Scoring Process 

- ISSUE: AirlLandISea Space scoring 
- Data Base Management Process 

- ISSUE: Access to and location of T&E JCSG Data base 

* Notional Data Runs 
- ISSUE: a) Apparent excessively high capacities b) OT&E I DT&E 

* Action Plan 

* Classified Data Procedures 

* Initial Policy Imperatives 
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Near-Term Schedule 

Occupy TEC Facility 

ApproveIRelease Certified Data 
Initiate Joint Scoring 

20 July '94 
22 July '94 

25 July '94 
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T&E JOINT CROSS-SERVICE-GROUP 
ANALYSIS PLAN 

1.0 BACKGROUND 

1.1 In a 7 J an  94 memorandum entitled "1995 Base Realignment and 
Closures (BRAC 95)", the DEPSECDEF established Joint Cross Service 
Groups (JCSGs) in six areas with significant potential for cross-service 
impacts in BRAC 95. Each JCSG was tasked to accomplish the following: 

- To determine the common support functions and bases 

- To establish the guidelines, standards, assumptions, measures of 
merit, data elements, and milestone schedules for DoD Component 
conduct of cross-service analysis of these common support functions 

- To oversee DoD Component analyses of the common support functions 

- To review excess capacity analyses 

- To develop closure and realignment alternatives and numerical excess 
capacity reduction targets for consideration in such analysis 

- To analyze cross-service tradeoffs 

1.2 The purpose of this plan is to outline how the analysis tasks will be 
accomplished and to describe the methodologies to be used in completing 
these tasks. 

2.1 Attachment 1 summarizes the joint team structure and responsibilities 
for accomplishing the DEPSECDEF analysis tasks. Overall responsibilities 
of the Steering Group, Review Group, Military Departments, and Joint Cross 
Service Groups in the BRAC cross-servicing process are documented in the 7 
J an  94 DEPSECDEF Memorandum. 

2.2 The Joint Working Group (JWG) is comprised of DoD Component 
members and reports directly to the T&E JCSG. It's principal role is to 
support the T&E JCSG in the development and conduct of the analysis, 
subject to the approval of the T&E JCSG. The T&E JCSG will also document 
all results and decisions for the record. 



2.3 The Tri-Department BRAC Group is comprisedof BRAC members from w each Military Department who report directly to their Military Department. 
They are responsible for controlling data and running the optimization and 
functional COBRA models for each JCSG. T&E inputs for the model will be 
provided by the T&E JCSG. Model outputs will be provided to the T&E 
JCSG for review and analysis by the JWG. 

3.0 JOINT ANALYSIS PROCESS 

3.1 Steps in the joint analysis process are summarized in Attachment 2. 

3.2 The T&E JCSG will develop guidance for joint T&E data calls to support 
the joint analysis process. The Military Departments will conduct the data 
calls and provide the responses to the Joint Cross Service Group through the 
Tri-Department BRAC Group for control. 

3.3 The T&E JCSG will use the methodologies presented in Appendices A-C 
to compute the T&E Functional Value (FV), Excess Capacity, and Projected 
Workload (PWL) based on information from the joint data call and the Future 
Years Defense Plan. They will also develop optimization formulations and 
policy imperatives to support optimization model runs (see Appendix D). 
Questions, weight, and scoring 
criteria presented in Appendix E will be used to calculate functional values. 

'I All data will be documented IAW Appendix F. 

3.4 Notional data will be used to develop the optimization formulations and 
initial policy imperatives. Unconstrained runs using real data will then be 
conducted using inputs from the T&E JCSG to develop alternatives satisfying 
workload requirements. Additional runs using site military values provided 
by the Military Departments will also be run to refine alternatives. 

3.5 Collocation of T&E resources needed to support the test process in a T&E 
functional area (i.e., Air Vehicle, Armamentl'eapons, or Electronic Combat) 
will be accomplished to the maximum extent possible in each alternative. 
Resources will be retained a t  other sites when geographically constrained, 
needed to satisfy workload, economically prohibitive to move, or for other 
operational reasons. 

3.6 Sensitivity analysis will be conducted throughout the process to identlfy 
risk areas. 

3.7 An operational feasibility assessment will be conducted by the T&E 
JCSG to ensure the capability to satisfy DoD T&E requirements is retained. 
Shortfalls in capability will be identified and necessary solutions developed to 



retain viable alternatives. A top-level concept of ocerations (CONOPS) will 
be generated for each alternative and will address MILCON, personnel 
movement and termination, equipment relocation, customer and stakeholder 
impacts, etc. The CONOPS will provide the basis for a Functional COBRA 
data call to determine if an alternative is cost effective using the COBRA 
Model. The functional COBRA will consist of COBRA runs using simplified 
input data sets and assumptions. These data sets and assumptions will be 
developed by the JWG and approved by the T&E JCSG. An approved version 
of COBRA will be used for these runs. 

3.8 Alternatives that satisfy the DoD T&E workload and capability 
requirements and provide an  acceptable return-on-investment from a T&E 
perspective will be recommended to the Military Departments for their 
consideration and integration into their closurelrealignment candidates and 
alternatives from the other JCSGs. 

4.0 SCHEDULE 

4.1 Key milestones and schedules are shown in Attachment 2. 

APPENDICES 
- 

A - T&E Functional Value Methodology 
B - T&E Workload Projection Methodology 
C - T&E Excess Capacity and Target Reduction Methodology 
D - T&E Optimization Formulations 
E - T&E Questions, Weights and Scoring Process 
F - T&E Data Base Management Process 

ATTACHMENTS 

(1) Joint Analysis Team Structure 
(2) Joint Analysis Process 
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APPENDIX A. FUNCTIONAL VALUE 

METHODOLOGY AND FRAMEWORK 

1. INTRODUCTION: An objective assessment of hnctional value for each sitelactivity 
which supports T&E of air vehicles, electronic combat, or armarnentlweapons is required 
as part of the Base Realignment and Closure (BRAC) cross-servicing process. This value 
will be used to support the development of alternatives for consolidatinglrealigning the 
T&E infrastructure. 

2. DEFINITION: The standard dictionary definition of "value" is: 

a. Worth in usefulness or importance to the possessor; and 

b. A principle, standard or quality regarded as worthwhile or desirable. 

Applying this standard definition, functional value for T&E joint cross-service analysis 
is defined as the value of performing T&E in one of the three fbnctional areas (Air 
Vehicles, Electronic Combat, and ArmarnenttWeapons) at a given sitdactivity. 

3. PURPOSE: 

This document describes the methodology the T&E JCSG will use to arrive at 

' w fbnctional values based on certified data from the Military Departments. 

This methodology and framework provides a quantitative, consistent, and defensible 
basis for generating hnctional values for each sitelactivity which performs Air Vehicles, 
Electronic Combat, and ArmamentIWeapons testing. 

4. SCOPE: 

The methodology generates fbnctional values for each fhnctional area at each 
sitelactivity using certified data submitted in response to the T&E JCSG data call. 

5. FRAMEWORK: 

The framework for calculating fbnctional value is based on a top down approach 
which captures the principal attributes required to support T&E within each fbnctional 
area. The framework (see Figure 1) is comparable to a work breakdown structure 
(WBS). At the top level, two broad functional values (Physical and Technical) are 
required: 



I 

FV- EC 

FVE~ Air Vehicles 

N~~ 

- I Technical Value I Physical Value I 
1 I 1 

critlcai bpo climate encroa environ M I S  MF SiL HiTL lSTF OAR 
airnandl 
sea space 

Ww.a WW,T Ww.c Wwacc 4 WWW Ww.tm Ww,w Ww., W ~ n n  Ww.mm Ww.mn 

I QUESTION 1 I .. . . . (QUESTION 'N" I 

F& TRlSERVlCE CERTIFIED DATA 

Figure 1 

Y 
a. Physical Value. This category captures the intrinsic value of the air, land, and sea 

space as well as the varied topography and climates at a site as they relate to those 
required to support test and evaluation of system performance in real-world environments 
under realistic conditions. Encroachment and environmental categories attempt to capture 
to what extent future T&E operations might be affected by these factors. 

b. Technical Value. This category captures the value of the man-made assets at each 
sitelactivity in terms of their capability to support test and evaluation of current and future 
weapon systems. 

These two top level categories (Physical and Technical) are hrther broken down into 
sub-categories. Physical value is based on a roll-up of critical airflandlsea space, 
topography, climate, encroachment, and environmental sub-categories. Technical value is 
based on a roll-up of six T&E test facility categories as defined in the T&E Data Call: (1) 
Modeling and Simulation (M&S), (2) Measurement Facilities (MF), (3) System 
Integration Laboratories (SIL), (4) Hardware-In-The-Loop (HITL), (5) Installed 
Systems Test Facilities (ISTF) , and (6) Open Air Ranges (OAR). 



Each of the sub-categories will be scored based on a setbf questions unique to the 
fbnctional area (air vehicles, electronic combat, and armament/weapons). 

Included in the hnctional value fiarnework is a set of weighting factors assigned in a 
top down process to the top two levels. The relative importance of each capability 
determines its weight. The weights will be the same for all three hnctional areas. At 
lower levels, questions and scoring criteria may be different within each functional area. 

All questions, weights, and scoring criteria as approved by the T&E JCSG are 
contained in Appendix E. Notional data will be used to support the development of the 
questions, weights, and scoring criteria. 

6. SCORING PROCESS: 

The proposed T&E functional value scoring process is shown in Figure 2. Each 
site'slactivity's data call responses will be evaluated against hnctional area scoring criteria 
and scored by the T&E JWG. Relevant data for a facility which conducts testing in more 
than one functional area will be scored in each area. Decision Pad @-PAD) software will 
be used to facilitate scoring data call responses and rolling up scores into fbnctional values 
for each sitdactivity. 

T&E JCSG FUNCTIONAL VALUE SCORING PROCESS 

DATA CALL 
SCORING PROCESS 

1 
Data 
I 

T&E JHiG win Jointly 
Score Each T&E 
Functional Area: - 

CRITERIA 

[E 
DATA BASE 

AIR VEHICLES RECORDING TOOL 
ELECTRONIC D-PAD 

COMBAT I 
ARMAMENTI 

WEAPONS 

Figure 2 



7. WEIGHTING NORMALIZED SCORES: & 

w 
The mathematical formula for summing functional value scores is shown below. In 

addition, the framework consistently measures each sitelactivity against the same set of 
questions, and the method is reproducible. All resulting hct ional  values are between 0 
and 100. 

FUNCTIONAL VALUE WEIGHTINGISCORING 

1. NORMALIZE ALL SCORES 
2. EACH SCORE HAS AN ASSOCLATED WEIGHT 
3. WEIGHTS ARE DECIMAL FRACTlONS LESS THAN ONE 

- W, = WEKSHT ASSOCIATED CAPABlUTY 

=PVandW 
W,, = WEKiHT ASSOCIATED WITH CAPABILITY CATEGORY 

1 = 1 THROUGH NUMBER OF CATEGORIES 

X+ SITE'SIACTMWS SCORE AOAlNST QUESTION I 
P*, = MAXIMUM SCORE FOR QUESTION I 

1 = 1 THROUGH NUWER OF QUESTK)NS 
FV FUNCTONAL VALUE FOR A PARTICULAR FUNCTK)NAL AREA SUCH AS 

AIR VEHICLE, ELECTRONIC COMBAT. OR ARMAMENTMAPONS 

8. SUMMARY: 

In summary, the hnctional value methodology and fiamework provides complete 
visibility into the relative importance, or weight, of each capability. Weights establish 
which capabilities are most critical to DoD. The site'dactivity's functional values 
represent its inherent worth to DoD in three key hnctional areas: air vehicles, electronic 
combat, and armamentlweapons. 
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1. INTRODUCTION: Inherent to the determination cf excess capacity is the development 
of a future T&E workload projection for each of the functional areas being examined by the 
T&E Joint Cross-Service Group (JCSG). This document describes the method selected for 
projecting future workload requirements for the T8E joint cross-service analyses. The 
underlying premise for this method is that future T&E workload will increase1 decrease in 
direct proportion to funding increases/decreases in the Do0 budget. This method was 
selected based on its ability to provide a quantitative, consistent, and defensible basis for 
estimating future T&E workload. 

2. ASSUMPTIONS: 

a. The amount of workload generated by a fixed dollar amount is constant over 
the period FY92 - FYO1. 

b. The percentage of total workload for a given functional area that must be 
accomplished by each of the six test resource categories remains constant over the 
period FY92 - FYO1 , 

c. The T&E JCSG analysis will include minimization of excess capacity as one 
of its goals; therefore, workload projections must be done at the test resource category 
level. 

d. Outizy rates used in support of the FY95 President's Budget can be used for 
FYs93 - 99. 

e . Workload for FYOO and FYOl equals that for FY99 

3. SCOPE: The methodology projects T&E workload throughout the FY95 - FYO1 
period and utilizes the workload measures specified in the JCSG T&E data call. The 
methodology draws upon historical worklcad information contained within the data call 
and funding data contained in the FY95 - 99 FYDP. Generation of T&E workload 
projections is the responsibility of the T&E JCSG. 

4. METHODOLOGY: The method to be used in the T8E joint cross-service analysis 
generates a single T&E workload projection index for aH functional areas for each fiscal 
year between FY95 - FYOI hacir. stens in this method are as follows: 



Wv a. From the FYDP compute the total Budget Authority (BA) for Operation and 
Maintenance (O&M); Research, Development, Test and Evaluation (RDT&E); and 
Procurement funding. 

b: Convert into constant FY95 dollars by deflatinglinflating totals with certified 
inflation indices provided by the 000 Comptroller. 

where TOM, = total O&M BA for fiscal year x expressed in constant 
FY95 dollars. 

TR, = total RDT&E BA for fiscal year x expressed in constant 
FY95 dollars. 

f P, = total Procurement BA for fiscal year x expressed in 
constant FY95 dollars. 

TOTAL BUDGET AUTHORIT\! 

........................ - FY90 FY91 FY92 FY93 - FYOO FYOl 

1 J 08M TOMw TOM9, TOMm TOMN ........................ TOMoa TOMol 

........................ RDT&E TRoo TRai TR92 TRm TRoo TSl  

........................ Procurement TPso TPSI TPo2 TPm TPw TPoi 

c. Compute total outlays for fiscal year x using certified outlay rates provided by 
- the DoD. Comptroller. 

where OMORt = outlay rate for O&M funding for kth year of the appropriation. 

ROR, = outlay rate for RDT&E funding for kth year of the 
appropriation. 

PO& = outlay rate for Procurement funding for kth year of the 
appropriation. 



d. Compute average outlay baseline (AOB) for FY92 and FY93. 

T B k  + TBAm 
AOB = 

2 

e. Divide total outlay baseline for fiscal year x from step c by the average outlay 
baseline from step d for fiscal years FY95 - FYOl to get the workload projection index 
for all functional areas. 

TBA, 
I, = 

AOB 
x = FY95, FY96, . .. . . . . .. , FYOl 

f. Select test resource category (TRC,; j = 1, 2, ....., 6) and functional area 
(FA, ; i = 1, 2,  3). 

. - 

g. Compute total workload baseline for each resource category for FY92 and w FY93 within this functional area by summing over all sites s using data from the T8E 
JCSG Data Calls. 

FY92, Workload TRCl + FY93i Workload TRCj 
W B i j  = C 

h Multiply total workload baseline from step g by the workload projection index 
from step e to get the projected workload W, for test resource category j for fiscal year 
x and functional area i. 

W,, = FY. Workload TRCj = I. x w~~~ 

i .  Repeat steps f through h for each test resource category and each functional 
area. 



TOTAL PROJECTED 

Test 
Functional Resource 

Area Cateaory FY95 . 
Air Vehicles DMS 

MF 
I L 

H ITL 
l STF 
OAR 

EC DMS 
MF 
IL 

HlTL 
ISTF 
OAR 

ArmamentMleapons DMS 
'MF 

~ . IL 
HlTL 
ISTF 
OAR 

T&E WORKLOAD 

w011.1 

Wor 12 

w0113 
w0114 

WOI 15 

w0116 

w0121 
Woin 
Worn 
w0124 

Wot 25 

w0126 

w0131 
w o t  32 

W0733 

w 0 1 3 J  

w0135 

w0136 
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Appendix C: T&E Excess Capacity and Target Reduction 

Methodology 

1. Introduction: Inherent to the determination of excess capacity is the determination of 
upper and lower limits in order to measure the arithmetic difference. Appendix B outlines the 
method for determining the lower limit, called Projected Workload. This document describes 
the method selected for establishing the upper limit, called T&E facility category Capacity. 
Excess capacity is the arithmetic difference between Capacity and Projected Workload. The 
T&E JCSG has determined that capacity will be calculated on an estimated single shift 
standard. 

2. Assumptions: 

a. A standard single shift workyear is 2008 hours, which does not include leave or 
administrative and training time. 

b. Workload -- per facility hour remains constant over the period of N 9 3  through FY01 

c. Capacity of the facilitylcapability will be prorated to the T&E Functional Area and 
I- 

T&E Test Facility Category as indicated on the General Information Worksheet of the data 
call. 

d. MS Excel software will be used to input and compute capacity values. 

3. Scope: The methodology estimates the workload capacity of a T&E facilitylcapability by 
using the workload per facility hour of that facilityfcapability and extrapolating it over an 
annual single shift operation. This value is then allocated by T&E Functional Area and T&E 
Test Facility Category as  indicated on the General Information Worksheet supporting that 
facilitylcapability. This capacity is then compared to the projected workload to determine the 
excess capacity. 

4. Methodology: 

a. CAPACITY: The method to be used in the T&E JCSG calculations generates a 
single estimated T&E capacity for each T&E Test Facility Category within each T&E 
Functional Area. The basic steps in this method are as follows: 



(1) Total FacilitvICa~abilitv Ca~acitv (TFCC): Compute the TFCC by taking 
the "Total C" figure from Column 7 on the Determination of Unconstrained Capacity 
worksheet, and multiplying it by 2008. 

(2) Total T&E Ca~acitv CIEC): Compute the TEC by multiplying TFCC by 
the percent of T&E usage of the facilitylcapability as indicated in the General Information 
worksheet. 

(3) Total T&E Capacitv Allocated bv Functional Area: Compute the total 
T&E capacity of the facilitylcapability to be allocated to each functional area (AVCAP for 
Air Vehicles, WEPCAP for ArmanentNeapons & ECCAP for Electronic Combat) by 
multiplying the TEC by the percentage indicated for each functional area in the General 
Information worksheet. 

(4) Add the above functional area capacities to the respective T&E Test 
Facility Category totals, within each functional area, as indicated on the General Information 
worksheet. 

b. EXCESS CAPACITY: The method to be used in the T&E JCSG calculations 
generates a single T&E excess capacity for each T&E Test Facility Category within each 
T&E Functional Area. The basic step in this method is to subtract the projected workload for 
the appropriate T&E Test Facility within a T&E Functional Area from the total T&E capacity 
allocated to that same T&E Test Facility within the same T&E Functional Area. 

c. TARGET REDUCIION: Targets for reducing excess capacity will be determined 
based on the methodology outlined in Attachment 1 to this Appendix. Special attention will 
be given to facilities/capabilities that show a negative excess capacity as a result of the nature 
of their operations. 

5. Execution: The above algorithm will be incorporated into an MS Excel spreadsheet that 
will automatically calculate and prorate the capacities using the following inputs: 

a TOTSUM: Workload per facility hour. Taken from column 7 of the 
Determination of Unconstrained Capacity worksheet. 

b. %T&E: Percentage of T&E usage of the facility/capability. Taken from the 
"PERCENTAGE USE:" row of the General Information worksheet. 



c. %AV: Percentage of T&E usage for Air Vehicle T&E Taken from the "T&En 
column of the "BREAKOUT BY T&E FUNCTIONAL AREA (96):" section of the General 
Information worksheet. 

d. BWEP: Percentage of T&E usage for ArmamentfWeapons T&E. Taken from the 
"T&EW column of the "BREAKOUT BY T&E FUNCTIONAL AREA (96):" section of the 
General Information worksheet. 

e. %EC: Percentage of T&E usage for Electronic Combat T&E. Taken from the 
"T&EW column of the "BREAKOUT BY T&E FUNCTIONAL AREA (96):" section of the 
General Information worksheet. 

f. PWL: Projected workload for each intersection of T&E Test Facility Categories 
and T&E Functional Areas (a total of 18 inputs). 



EXCESS CAPACITY REDUCTION TARGET 
METHODOLOGY 

Tasking - Each JCSG has been tasked to: 

- Review excess capacity analyses, and 
- Develop numerical excess capacity reduction targets 

b Proposed Target 

- Reduce all excess capacity as defined below, where cost effective 

Excess Capacity Definition 

- Delta between single-shift capacity and projected workload 
- 

' w Reduction Target Constraints 

- Separate for each T&E functional area 
- Separate for each test facility category within each T&E functional area 
- Exclude excess capacity associated with unique, one-of-a-kind facilities 

Cost Effectiveness 

- Based on total costs, to include non-T&E and customer costs 

Attachment 1 
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APPENDIX D. T&E OPTIMIZATION FORMULATIONS 

1. INTRODUCTION: To assist in the generation of cross-service functional alternatives for 
consideration by the Military Departments. a common analytical tool based on mixed integer. 
linear programming has been adopted by the Joint Cross-Service Groups (JCSGs). This 
document describes the specific adaptation of this common tool to support the T&E joint cross- 
service analysis process. 

a Policy imperatives agreed to by the T&E JCSG can be incorporated into the 
optimization formuiations in the form of additional constraints. 

b. The following data will be available for all of the sites and T&E functional areas: 

Data Elements Description 

~ V J  Military value of site s expressed as 3 (h~gh), 2 (medium), or 1 (low). 

fi;l Functional value for performing function f at site s expressed as a number 
from 0 (low) to 100 (high). 

CaPsfi 
- Capacity of site s to perform function f using test facility category r 

T f i  Total DoD requirement to perform function f using test facility category r 

The military value of a site. mv, , measures the overall value of the site to the department and 
will be provided by the Military Departments. The methods to be employed by the T&E JCSG 
to determine the functional value. capacity and workload requirements are described in other 
appendices. 

3. SCOPE: Different optimization formulations (as described in the following section) have 
been selected to support the identification of cross-service alternatives and to provide a full 
understanding of the effect of individual parameters (eg, functional value. capacity, workload. 
etc) on the benefitslrisks associated with each alternative. 

Optimization model runs will be performed by the Tri-Department BRAC Group using 
AMPL and inputs as approved by the T&E JCSG. During the course of the analysis, 
modifications, revisions, and additions to the optimization formulations and policy imperatives 
may be required to support the identification and refinement of viable cross-service alternatives. 
All modifkations, revisions, and additions will be approved by the T&E JCSG prior to 
implementation. 

4. OPTIMIZATION FORMULATIONS: The four optimization formulations described 
below vary only in the specification of the objective hc t ion .  Some of the objective hcrions 
involve summing terms across different types of test facilities and functional areas, where the 



terms including factors for the workload assigned or workloactc~acity are measured in units 
that reflect a different cost basis. These workload factors are always normalized in the objective 
functions by dividing by the corresponding workload requirements, so that the objective 
functions will only sum tenns with consistent relative workload units. All four of the 
optimization formulations support a parametric variation in the relative weishts (w and 1 -w) 
applied to a pair of terms in each objective function. This allows the T&E JCSG to develop 
alternatives which evaluate the impact of composite objective functions; for example, 
minimizing the number of open sites as a primary objective while maximizing the functional 
value of the workload assignment as a subordinate objective. The weight w is constrained 
between the values of 0 and 1 to avoid any distortion of the scale or units for the components of 
the objective functions. 

Objective Functions. 

a. The MAXSFV formulation. This formulation maximizes the sum of the functional 
values for all of the retained sites. The objective function for this formulation is given in Table 
1. If the number of sites to be retained is not included as a constraint, all of the sites will be 
retained in the solution because the objective function is maximized when o, = 1 for all sites. 
Obtaining meaningll results with this formufation, therefore, requires a constraint on the 
number of sites retained. If w = 1, then this formulation reduces to maximizing the functional 
value sum over the open sites. If w = 0, then the objective function maximizes functional value 
weighted by the fiaction of required workload assigned to the site. 

b. The MINNMV formulation. This formulation will find a small number of sites 
havine - the highest military value that can accommodate the DoD required workload. In 
addition. it will assign the DoD requirement for each cross-service function to the retained sites 
(or activities) having the highest functional value for that function. The purpose of this 
formulation is to assign, to the extent possible. the cross-senice functional requirements to sites 
or activities having high military value and high functional values. 

The objective function for this formulation is given in Table 2. This formulation is 
referred to as MINNMV because it minimizes the sum of 4 - nmv, for retained sites or activities. 
Sites or activities having a high military value (3) will have 1 as their value for nmv. while sites 
with low military values (1) will have 3 as their value for nmv. 

If w = 1, then the objective function includes only military value as a term. If w = 0. then 
the objective function is identical to MAXSN with its w = 0. 

c. The MINXCAP formulation. If the parameter w is set to a large value (eg, w = 0.9), 
this problem formulation will find the set of retained sites having the smallest total functional 
capacity but still able to perform the DoD functional requirement. Depending on w, functional 
assignments are also optimized. The objective function for this formulation is given in Table 3. 



If w = 0, this formulation - like the MINMNV fonnuliItion - is also equivalent to the 
MAXSFV formulation with its w = 0. If w is set to a large value, excess capacity is reduced as 
much as possible with minimal regard for functional value. 

d. The MINSITES formulation. This formulation, depending on the value of w, will 
find the minimum-sized set of sites that can perform the DoD hctional requirement. The 
objective function for this formulation is given in Table 4. 

If w is set to a large value (eg, 0.9), the cross-service functional workload is assigned to 
the smallest number of sites, with minimal regard for functional values. 

Constraints. The constraint equations common to all four optimization formulations are given 
in Table 5. The constraint on the number of sites will be deactivated for some optimization runs 
- in particular, for the MINSITES formulation which seeks the minimum number of sites to be 
retained as part of the solution. 
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where  s is the si te index,  

f is the functional  area index,  and 

r is the test  facility category index,  

w and 1 - w are weights assigned 

for each optimization run (0 I w I l ) ,  

U I  is calculated from 1 1 f v u ,  
f 

u2 is calculated from 1 1 fv-=, 
f r 

o, is the open - site decision variable 

for each site s , 

fv1j is the functional  value for site s 

and functional  area f ,  

h r  is the workload assigned to site s 

for  functional  area f and 

test facility category r , 

reqfr is the workload requirement f o r  
functional  area f and 

test facility category r 

.. 
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w h e r e  s is t h e  s i t e  i n d e x .  

f is t h e  f u n c t i o n a l  a r e a  i n d e x ,  
r is t h e  t e s t  f a c i l i t y  c a t e g o r y  i n d e x .  

w a n d  1  - w a r e  w e i g h t s  a s s i g n e d  

f o r  e a c h  o p t i m i z a t i o n  r u n  ( 0  I w I I ) ,  

U I  is c a l c u l a t e d  f r o m  n m  v s  , 
5 

u :  is c a l c u l a t e d  f r o m  1 1 fvm.=. 
f r  

o 5  is  t h e  o p e n  - s i t e  d e c i s i o n  v a r i a b l e  

f o r  e a c h  s i t e  s , 

n r n v ,  is  e q u a l  t o  ( 4  - m v )  f o r s i t e  s 

a n d  m v i s  i t s  m i l i t a r y  v a l u e  
( a s s i g n e d  a s  1 ,  2 ,  o r  3 ) ,  

fv5/ is  t h e  f u n c t i o n a l  v a l u e  f o r  s i t e  s 

a n d  f u n c t i o n a l  a r e a  f ,  

L/r i s  t h e  w o r k l o a d  a s s i g n e d  to  s i t e  s 

f o r  f u n c t i o n a l  a r e a  f a n d  
t e s t  f a c i l i t y  c a t e g o r y  r , 

reqjr is  t h e  w o r k l o a d  r e q u i r e m e n t  f o r  

f u n c t i o n a l  a r e a  f a n d  

t e s t  f a c i l i t y  c a t e g o r y  r 
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where  s is the s i te  index,  

f is the funct ional  area index ,  

r is the test facility category index .  

w and I - w are weights  assigned 

for each opt imizat ion run (0 I w I 1). 

U I  is calculated  fro^ 
7 

I 
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ur is calculated from C C '-A - .  

o s  is the open  -s i te  decision variable 

for  each si te  s , 

fv,r is the funct ional  value for  s i te  s 

and funct ional  area f ,  

LI, is the workload  assigned to  site s 

for funct ional  area f and 

test-facility category r , 

capl/, is the capaci ty of  site s for  

funct ional  area f and 

test facility category r 
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where  s is the  s i te  i n d e x ,  

f  is the  func t iona l  a r ea  index ,  
r  is the  tes t  facili ty ca tegory  index ,  

w and 1 - w a re  weights  ass igned  
fo r  e a c h  op t imiza t ion  run  (0 I w I l ) ,  

ul is ca lcu la ted  from 1 , 
I 

ur is ca lcu la ted  from fv... , 
f r 

o, is the  o p e n  - s i t e  dec is ion  var iab le  
for  each  site s , 

f v ~ f  is the  func t iona l  va lue  for  s i te  s 

a n d  .functional a r ea  f ,  

L/r is the work load  a s s igned  to s i te  s 

fo r  func t iona l  a r ea  f  and 
test  facility ca tegory  r , 

reqfr is the  work load  r equ i r emen t  fo r  
func t iona l  a r ea  f and  

test  facility ca tegory  r  
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where nil,, is assigned as a run 

limit on the number of sites 
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Appendix E: Questions, Weights, and Scoring Process 

1. INTRODUCTION: 

This appendix provides the questions, weights, and scoring process used by the JCSG to 
derive functional value (see Appendix A for a discussion of functional value (FV) methodology 
and framework). The questions, weights and scoring process provides a quantitative, consistent, 
and defensible basis for generating functional values for each site/activity which performs Air 
Vehicles, Electronic Combat, and ArmamentlWeapons testing. 

2. QUESTIONS: 

The questions were developed as a means to assign T&E FV to physical and technical 
capabilities of each responding sitelactivity within each of the three functional areas in which it 
performs work. The questions were derived from the official T&E JCSG Data Call of 31 March 
1994, and are to be used in the scoring of the FV for functions at each sitdactivity. 

The data used to answer these questions comes only from the certXed data received from 
each sitelactivity. Data not used to answer these questions will be evaluated in the configuration 
scenario phase of the study. This is the phase of the evaluation process in which technical and w military judgment is exercised to ensure that the required DoD T&E capability is retained for 
each proposed alternatives. 

The actual questions are administratively sensitive and are held separately within an 
Annex to this Appendix. 

3. WEIGHTS: 

Weights were approved by the T&E JCSG based on recommendations from the T&E 
JWG. The weights measure relative importance of the major elements of physical value, the 
T&E test facility categories, and the sitelactivity's physical and technical value. 

The actual weights are administratively sensitive and are held separately within an Annex 
to this Appendix. 

4. SCORING PROCESS: 



Consistent with the Internal Control Plan, a disciplined and controlled process for scoring 
and evaluating the data will be used in order to preserve the integrity of the process and to 
control access to the certified data. The following describes elements of the scoring process: 

A. Scoring Team. 

Each functional area -- Air Vehicles, Electronic Combat, and AnnamentJWeapons -- will 
have a Scoring Team comprised of one or two members from each Military Department. Scoring 
Team members are to be designated in writing by each Military Department BRAC office to the 
OSD Co-Chairs prior to the start of the scoring process. 

Each team member will score the T&E questions independently, after which the Team 
will jointly review the scoring. The Scoring Team will use a consensus approach, with 
disagreements resolved by the lead member of the JWG from each Military Department. 

B. The Data. 

The data gsed in the scoring process will be extracted only from hard copies of the 
certified data call responses provided by the BRAC ofices from each Military Department. The 
BRAC offices will provide only one hard copy of each activity's data call response. Due to the 
sensitive nature of the data, the Office of the Secretary of Defense will designate an 
Administrator who will serve as a central control point for the data. 

The Administrator will be charged with maintaining the integrity of the data by storing 
the data, with accompanying questions, weights, score sheets, and computer disks, in a safe to 
which udy 9 e  AdrrlinJsfrator has by providing T&E Data Call responses only to the 
designated Scoring Team members from the Military Department that "owns" the data, and by 
recording the time of the data's "check-outw and to whom it was released. The Administrator 
will be available to perform this function in a manner that does not adversely affect the efficiency 
and effectiveness of the scoring process. 

C. Physical Facility. 

Scoring will be done in a common area within IDA'S Test & Evaluation Center (TEC), 
where members of the Scoring Teams will have unrestricted access to all the T&E data after 
check-out by the Administrator, provided a representative of all three Military Departments are 
present. Access to the TEC and T&E JCSG data, will be limited to Military Department BRAC 



personnel as identified, in writing, to the T&E JCSG Co-Chairs, including the OSD appointed 
administrators. The Scoring Teams will have unlimited access to the TEC. During the scoring 
process, or any other time, no data or working papers will be removed from the scoring 
workspace without concurrence from all members of the Scoring Team. At no time will official 
scoring be conducted without a member from all three Military Departments being present. 

D. The Scoring Procedures. 

The score sheets will be maintained and controlled with the data call responses. They 
shall be initialed by each scoring team member when the member completes the evaluation. 
There will be at least two reviews of the data. The first review will be for obvious errors and 
for comprehensiveness of the activity's data call response. This will also serve as an indication 
of the consistency with which sites/activities interpreted the data call questions. 

If clarifications of the data are required, the parent Military Department's BRAC office 
will obtain the clarification using procedures established by individual Service BRAC process. 
The Scoring Team members from all three Military Departments must agree on clarification 
requests. Requested ~ l ~ c a t i o n s  can be initially submitted by FAX but must be followed up 
with a fully certified copy, as required. Memos-to-the-File must be prepared and signed by all 
three Military Departments to document minor clarifications received via telephone or fax. 

Some criteria for requesting data clarification are as follows: (1) data is not provided by 
T&E test facility category; (2) data is missing, inconsistent or incomplete; (3) an inappropriate 
NIA response was provided; (4) data is not in the comct format, e.g., wrong units; and (5) other 
errors or trends are contained which would impact the analysis and are agreed to by all members 
of the Scoring Team. 

The second review will be for the FV scoring of the certified data. If, during scoring, 
further clarifications are required, the clarification procedure described above will be followed. 
Finally, when the scoring process is completed, the data on the scoring sheets shall be entered 
into D-PAD software which will be used to facilitate scoring sitdactivity responses and rolling 
up scores into functional values for each sitelactivity. D-PAD is a commercially available 
product used by the Department of the Army in BRAC-91 and BRAC-93. 

Throughout this process the lead member of the JWG from each Military Department will 
conduct quality reviews, provide guidance and resolve issues and disagreements raised by the 
scoring teams. If necessary, issues and disagreements will be presented to the T&E JCSG for 
final resolution. 



w 
When the above procedures are complete, the JCSG-approved Air Vehicles, Electronic 

Combat, and ArmamentNeapons FV scores for each sitelactivity will be provided to the Tri- 
Department BRAC Group as inputs to the optimization model. 

1 Annex: Functional Value questions & weights (To be held: CLOSE HOLD - FOUO) 
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NOTIUNAL UA'I'A RUNS 

OUTPUT 

5 FORMULATIONS WERE RUN 

ACTIVITIES 
FORMULATION OPEN 

MAXSFV; 18 
MAXFV 9 
MINSITES 7 

, MI- 7 
MINXCAJ? 9 

6 ACTIVITIES REMAINED OPEN FOR ALL FOR,MULAT][ONS 



NOTIONAL DATA RUNS 

WORK REMAINING 

IMPLEMENTATION OF POLICY IMPERATIVES 

RUNNING OF "SENSITIVITY" EXCURSIONS 

DEVELOPMENT OF MORE COMPREHENSIVE REPORTS 



NOTIONAL DATA RUNS 

OPEN ISSUES 

EXCESSTVELY HIGH UNCONSTRAINED CAPACITY VALUES 

EXCESS CAPACITY METHODOLOGY 

INTERPRETATION OF DATA CALL 

INCLUSION OF OT&E CAPABILITIES 
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1. Purpose: 

This document describes the process to be used for the storage, retrieval, and disposition 
of the datafinformation used by the T&E Joint Cross-Service Group (JCSG) and its Joint 
Working Group (JWG) for T&E cross-service analysis. 

2, Scope: 

The database is the repository for all working data/information used to conduct the T&E 
cross-service analysis and will consist of hard and soft copy information. Specifically, the 
database will serve as repository for working copies of the T&E data call responses; 
FYDP information; computed hnctional values, capacity, excess capacity, and workload; 
hnctional COBRA inputs and outputs; and optimization model inputs and outputs (See 
Atch 1). In addition, the database will maintain an audit trail for all data and model runs 
by the JWG. Copies of all T&E JCSG approved data/information will be provided to the 
Tri-Department BRAC Group for inclusion into its official database. 

A separate database will be established and maintained for classified data/information. 
Strict need to know rules will be applied to control access to this classified information. 

The initial database inputs will be the certified responses from the data call and certified 
pertinent information from the FYDP. These initial data will be provided by the Tri- 
Department BRAC Group. 

Requisite data will be retrieved from the database to compute functional value, capacity, 
excess capacity, and workload. This computed information will also be stored in the 
database and provided to the Tri-Department BRAC Group as inputs to the optimization 
model. Results of the optimization runs will be stored in the database and used to develop 
realignrnentlconsolidation alternatives. Functional COBRA runs will be conducted for the 
alternatives using data call responses and computed data extracted from the database. 
Results of functional COBRA runs will also be stored in the T&E database. 

3.2 Configuration Control: 



- 
w The data will be kept in a locked storage area with limited access. A data administrator 

will be appointed by the JCSG to insure that data is properly controlled and maintained. 
The data administrator will keep track of revisions and maintain an audit trail on all 
changes to the database. The data administrator will serve as principal database interface 
with the Tri-Department BRAC Group and will maintain a log of control numbers for 
model runs. 

4. Database Disposition at End of Study: 

All the requisite database information will be submitted to the Tri-Department BRAC 
Group for their record. This database information will include alternatives, input and 
output data, and other pertinent information. All working copies of the database and its 
supporting documentation will be destroyed. 



FOR OFFICl- USE ONLY 

Attachment 1 

DATABASE MANAGEMENT PROCESS 



NOTIONAL DATA RUNS 

INPUTS 

DEPARTMENT NUMBER OF 
ACTMTIES 

ARMY 9 
NAVY 7 
AIR FORCE - 7 

23 

SOME ACTIVITIES WERE NOT INCLUDED 

RANGE OF FUNCTIONAL VALUES 5 TO 95 

RANGE OF CAPACITIES 3 TO 6,700,000 

RANGE OF PROJECTED WORKLOAD 6,300 TO 3.9M 
MMED METHODOLOGIES USED: 

PERCENTAGE OF SINGLE-SHIFT CAPACITY 
FY 92193 ACTUAL WORK PROJECTED TO FY99 

TEST FACILITY CATEGORIES 96 OF 414 (1 TO-13 PER ACTIVITY) 
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I. PURPOSE and SCOPE - 
w 

This addendum updates the Actions and Milestone schedule necessary to support 
identification of opportunities for consolidatinglrealigning the T&E infi&tructu;eassociated with 
Air Vehicle, Electronic Combat and Armament~Weapons testing as part of the FY95 Base 
Realignment and Closure (BRAC) joint cross-service analyses. 

This addendum focuses on the activities associated with conducting the T&E cross- service 
analyses, formulating alternatives for consideration by the Military Department's BRAC offices, 
and oversight of the process by T&E Joint Cross-Service Group (JCSG). 

II. ACTIONS 

The major actions required for conduct of the T&E joint cross-service analyses are: 

ACTION 1 : Develop an Overall Analysis Methodology that provides capacity, fbture workload 
requirements, excess capacity reduction targets and functional values for Air Vehicle, Electronic 
Combat, and ArmamentA4unitions T&E. 

1.1 Develop an analysis framework that uses the FYDP and certified information 
provided hi response to the T&E JCSG data call and that leads to the 
identification of opportunities for realigning/consolidating the T&E 
inf?astructure. 

1.2 Develop methodologies for: 
- Projecting future workload requirements 
- Computing excess capacity within each fbnctional area 
- Establishing excess capacity reduction targets 
- Computing fbnctional value (FV) for each T&E fknctional area 

1.3 Adapt a linear optimization model to support the development of T&E cross- 
service reaIignment/consolidation alternatives 

ACTION 2: Conduct Analysis Using Notional Data 

2.1 Compute fbnctional value using notional data to finalize questions and weights. 

. 2.2 Conduct optimization runs using notional data to develop initial policy 
imperatives, optimization formulations, data analysis procedures, and data 
presentation formats. 



- 
ACTION 3: Generate Inputs for Analysis 

3.1  Provide questions, weights, and scoring criteria and compute fbnctional value 
using Decision PAD software. 

3.2 Compute future workload requirements and excess capacity for each fbnctional 
area and test resource category. 

3.3 Provide policy imperatives and other inputs required to run linear optimization 
and fbnctional COBRA models. 

3.4 Provide fbnctional values (FV's) for each fbnctional area for each site to the 
Military Departments. 

ACTION 4: Conduct Analysis Using Real Data 

4.1 Review inputs of model runs for accuracy. 

4.2 Analyze outputs and develop initial set of realignment/consolidation 
alternatives. 

4.3 Assess operational feasibility and cost effectiveness of each alternative; modifl, 
revise, or delete alternatives as required. The assessment will include a 
determination as to whether the alternative retains the capability to satisfj. DoD 
T&E requirements. 

4.4 Provide revised set of alternatives to Tri-Department BRAC Group for 
additional optimization and fbnctional COBRA runs. 

ACTION 5: Finalize Alternatives to be provided to the M i l i w  Departments 

5.1 Review inputs of model runs for accuracy. 

5.2 Analyze final outputs fiom Tri-Department BRAC Group. 

5.3 Review each alternative to ensure it is operationally feasible, retains the 
capability to satisfi DoD T&E requirements within each hnctional area, and is 
economically affordable. 

5.4 Forward recommended alternatives along with supporting rationale and 
documentation to the Military Departments. 



INTERNAL CONTROLS 

The T&E Joint Cross-Service Group will adhere to the 13 April 1995 OSD BRAC95 internal 
control plan for base realignment, closure or consolidation studies to ensure the accuracy of data 
collection and analyses. 



--- - 

MILESTONES FOR CROSS SERVICE ANALYSIS 

TABLE I 

* 

MILESTONE 
Data Call released to Services 
ACTION 1 Overall Analysis Methodology 
JCSG Approves: 

Capacity Calculation 
Future Workload Projection Methodology 
Functional Value 
Target Reduction Methodology 

ACTION 2 Conduct Analysis Using Notional Data 
JCSG Approves: 

Questions 
Weights 
Scoring Criteria 
Initial Policy Imperatives 
Optimization Formulations 

ACTION 3 Generate Inputs for Analysis 
JCSG Approves: 

Functional Values 
CapacityRequirements 
Policy imperatives 

ACTION 4 Conduct Analysis using Real Data 
JCSG Provides: 

Inputs for OptimizationICobra Models 
Functional Values (FV's) for Mil Dept's 

ACTION 5 Finalize Alternatives 
Finalize Alternatives and provide to Mil Departments 
JCSG Approves: 

Alternatives 
Provide to Mil Dept's 

Due Date 
3 1 Mar 94 
6 Jul94 

15 Jul94 

15 Aug 94 

15 Oct 94 

1 Nov 94 



FOR OFFICIAL USE ONLY -- WORKING DRAFT 

Issue 

Definitions of "Available" and "Restricted" 
used for critical AirILandlSea space in data 
call and Functional Value determinations 



f FOR OFFICIAL USE ONL T -- WORKING DRAFT 

Concerns 
Major contributors to FV 
Ambiguous terminology could lead to major 
inconsistencies across service sites 

L 

"Restricted" airspace typically applies to 
overland 
- Could be interpreted to exclude "Warning Areas" over 

water, even though "controlledlscheduled" by site I, 

"Available" airspace can be interpreted as i v, 

any airspace available for use, regardless of 
I 

who tccontrols/schedules" the airspace or 
where it is located 
- i.e., "All" airspace is "available" to any site 
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NOTIONAL DATA RUNS 

CONCLUSIONS 

FORMULATIONS VALIDATED 

ISSUES IDENTIFIED 

ADDITIONAL WORK REMAINS 
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APPENDIX D. T&E OPTIMIZATION FORMULATIONS 

1. INTRODUCTION: To assist in the generation of cross-service functional alternatives for 
consideration by the Military Departments, a common analytical tool based on mixed integer, 
linear programming has been adopted by the Joint Cross-Service Groups (JCSGs). This 
document describes the specific adaptation of this common tool to support the T&E joint cross- 
service analysis process. 

2. ASSUMPTIONS: 
-. 

a. Policy imperatives agreed to by the T&E JCSG can be incorporated into the 
optimization formulations in the form of additional constraints. 

b. The following data will be available for all of the sites and T&E hnctional areas: 

Data Elements Description 
mvs Military value of site s expressed as 3 (high), 2 (medium), or 1 (low). 
f i ~  Functional value for performing function f at site s expressed as a number 

from 0 (low) to 100 (high). 
CTsfr  

- Capacity of site s to perform function f using test facility category r 
Total DoD requirement to perform function f using test facility category r 

The military value of a site, mv, , measures the overall value of the site to the department and will 
be provided by the Military Departments. The methods to be employed by the T&E JCSG to 
determine the fbnctional value, capacity and workload requirements are described in other 
appendices. 3 

3. SCOPE: Different optimization formulations (as described in the following section) have 
been selected to support the identification of cross-service alternatives and to provide a hll 
understanding of the effect of individual parameters (eg, fhnctional value, capacity, workload, etc) 
on the benefitdisks associated with each alternative. 

Optimization model runs will be performed by the Tri-Department BRAC Group using 
inputs as approved by the T&E JCSG. During the-course of the analysis, modifications, revisions, 
and additions to the optimization formulations and policy imperatives may be required to support - 
the identification and refinement of viable cross-service alternatives. All modifications, revisions, 
and additions will be approved by the T&E JCSG prior to implementation. 

4. OPTIMIZATION FORMULATIONS: The four optimization formulations described below 
vary only in the specification of the objective function. Some of the objective functions involve 
summing terms across different types of test facilities and functional areas, where the terms 
including factors for the workload assimed or workload capacity are measured in different units. 





BRAC 95 
Joint Cross-Service Group on Test & Evaluation 

Friday, 22 July 1994 

Minutes 

The twenty-first (21st) meeting of the BRAC 95 Joint Cross- 
Service Group on Test and Evaluation convened at 0900. John Burt 
was absent; Lee Frame and John Bolino co-chaired the meeting. The 
list of attendees, the agenda, and the handouts are attached. 

Variances in Assigned Weishts 

Mr. Frame referred to the weighing portion of the T&E JCSG 
Analysis Plan and pointed out where the same question, in three 
different functional areas, produces answers with three different 
weights. It was then discussed whether substantial differences 
between the weights can be justified. The Navy Representative 
then put up a slide he had put together on the integrity of the 
BRAC 95 process. He stated that the key elements of the BRAC 
process must be such that the Service Principles can defend them 
before the BRAC Commission, the Congress, the public, etc. He 
said the Services should be comfortable with, and able to defend, 
"every question, methodology and decision associated with the . 
Mr. Frame then suggested that perhaps the TfE sub-group should go 
back and review again the rationale for each of the questions in 
order to produce a clearer understanding of the questions and 
answers. Navy pointed out that, we have not yet had a discussion 
on rationale for the weights. It was then agreed that the T&E 
sub-group would go back through those questions where there are 
different weights for the same question in different functional 
areas. A representative of the sub-group said that such a review 
could be accomplished by COB today. It was then agreed that the 
review of weights would be accomplished by noon on Monday, in 
advance of the next T&E JCSG meeting on 26 July. 

Data Administration 

The issue was raised of the administration of data during the 
cross-service analysis process. The Army representative 
maintained that the previously discussed arrangement regarding the 
data administration area, located at the TEC Building, needed to 
be changed. The Co-Chairmen said there would be separate safes 
for the T&E data and the Lab data, with each Group (T&E and Labs) 
making their own rules for the handling of data. They said the 



w separation would be more for administrative reasons rather than 
for security reasons. With regard to the T&E data, they said that 
each Service could work with their own data any time they choose. 
Air Force argued for free access on the part of each Service to 
the data from the other Services. It was decided that each 
Service can get access to any T&E data, even from another Service, 
without any representative of the other Service being present. 

Weiqhinq of Airspace 

The Air Force representative said we are giving more weight or 
credit to airspace that is owned and controlled by a site and less 
to airspace that is now owned or controlled by another site but 
is available for use. We are treating airspace as a resource 
differently than we are treating other resources, such as 
facilities, in that a site does not get credit for use of another 
site's facilities in the determination of functional value. The 
Army representative stated that airspace "customarily availablel1 
should be given weight or value. 

Irv Boyles then distributed a memorandum he had prepared, subject 
InAirspace Scoring for BRAC 9Snn (see attachment). Time was allowed 
for each attendee to look at this memorandum. 

At this time there were distributed copies of a draft unsigned 
memorandum, subject "Framework for Scoring Airspace for BRAC 95"  

'w (see attachment). Mr. Frame explained that this memorandum 
reflects the position of Mr. Burt (who is not present today) on 
the matter of scoring airspace. Mr. Frame said he was inclined 
to have the same position on this matter as indicated in the 
memorandum. After some further discussion, it was decided that 
there would be further work done on the wording of the memorandum 
explaining the framework for scoring airspace. 

Appendix G: Classified Data Handout 

A handout was distributed titled, "Appendix G: Classified Data 
Analysisnn (see attachment) . This was a draft of an appendix to 
the T&E JCSG Analysis Plan. After review by each attendee, Navy 
said that Section 2, "Policy Imperative' needed to be looked at 
very carefully for security, that it was really not necessary to 
have this policy statement here in this Appendix. After 
discussion, it was decided that Air Force would go back and look 
at that Section to see if any changes should be made to it. 

Section 4 of the Appendix, with regard to personnel to be granted 
access to the data, was then discussed. It was decided to leave 
Section 4 as it is. 



w 
Excess Capacity Calculation 

There was then a brief discussion, on the subject of "Excess 
Capacity Calculationsaa, as to whether test hours or man hours 
should be used. It was decided to use test hours rather than man 
hour6 . 

Workload Proiections 

The issue was discussed of whether the workload projections should 
extend out to FY 1997 or FY 1999. It was decided to stay with 
using workload projections out to FY 1999. 

Service Oserational Test Aqencies 

It was agreed that the Military Service operational test agencies, 
since they have no facilities, are to be "taken off the tableM as 
far as being considered for BRAC 95. That is, they would not be 
included in the arena of consideration. 

It was further decided that, at the next meeting of the T&E JCSG, 
there would be discussed any additional facilities to be 
considered-for removal from consideration. 

Topics for Discussion at Steerinq Group Meetinq 

Discussion then turned to the upcoming BRAC 95 Steering Group 
Meeting expected to be held on 28 July. It was pointed out by the 
Co-Chairmen, and agreed to by all, that not every JCSG is required 
to use the analysis model in the same manner. It was agreed that 
the T&E JCSG will use the model according to the writeup in our 
Action Plan. 

The problem was discussed of too many notional runs being 
requested from Dr. Ron Nickel of Navy's CNA, causing a queuing 
problem. It was decided to let the T&E sub-group take the lead 
in resolving the problem and further agreed that just one person 
from the T&E sub-group would contact Dr. Ron Nickel for notional 
runs. 

It was decided that, at the next T&E JCSG meeting next Tuesday 
morning, there would be a presentation of the slides and narrative 
to be presented to the Steering Group meeting on 28 July. An Air 
Force representative said the A.F. would take the lead in 
preparing the materials. 



Action Items 

It was then agreed upon that the following are Action Items that 
will be followed up on after this meeting: 

1. The rationale for the weights and questions will be 
developed and provided to the OSD DOT&E/DT&E offices by noon 
Monday, 25 July. The sub-group will prepare this rationale. 

2. The memorandum, subject, "Airspace Scoring for BRAC 95In, 
will be revised; IN Boyles will take the lead on that. 

3. The Air Force will re-look at the Section 4, "Securityn1, 
portion of the Appendix G handout with an eye toward making 
revisions. 

Fax and Copier in TEC Facility Area 

Discussion followed on the advisability of a fax machine and a 
copier in the data administration area at the TEC Facility. It 
was decided that the issue will be resolved in the very immediate 
future . 
The meeting adjourned at 1005 hours. 

Approved : 

Co- Chairman 
- 

Acting Co-Chairman 

Attachments 
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I TOPICS FOR T&E JSCG 22 JUL MEETING 

Appendix G: Classified Data Analysis 

- Request JCSG Approval 

Major Issues 
- Scoring of Critical Airspace 
- T&E JCSG Data Issue (Access & Handling) 
- Excess Capacity Calculations (Test Hrs vs Man Hrs) 
Concern 
- Workload Projections (FY97 vs FY99) 

Questions, Weights & Scoring Process 

( - Recommend JWG Products Be Accepted By JCSG 





on the  i n t eq r i t y  of the  P R D C  urocess. 
Presented a t  22 Ju lv  34 weet ino O F  T8E JCS 

5 - 
The BRAC effort is basd on an act of congress and is therefore a legal process unlike other 
general studies heretofore performed. BRAC is then a very disciplined process with checks and 
balances and with oversight by various investigative groups including service audit yexks, cLc 
DOD IG and the General Accounting Office. These agencies can have access to any data , it- 
process information, and personnel at any time. The entire process, its data, deliberative minutes 
and results are open to Commission, Congressional and public scrutiny on 15 Mar 1995. 
Hearings will be held in all affected areas and community/personnel expressions of concerns are 
welcomed and considered. The Commission is charged by law with trying to find areas where 
the process may have deviated from a fair and defensible effort. Any impacted site will 
challenge the process and look for any imbalance and indications of unfairness and deviations 
from disciplined procedures. There is already many pemnnel in communities near sites covered 
by the T&E and Lab Joint Cross-Service Groups that are poised with their consultants, lawyers 
and delegations waiting for any indications of impropriety. Therefore, the Joint BRAC effort 
must be balanced, squeaky clean, and cannot have the slightest appearance of unfairness. 

With the above preamble in mind, there are areas concerned with weights and questions 
for the T&E scoring process that must be discussed. The questions and their weights and the 
oeneral weighting smcture will be defended by the JCSG Co-Chairs and probably Service t 

Principals, to the Commission, its staff; any member of congress and their staffs and the lawyers 
representing communities across the country. It is imperative that the JSCG principals have 
ownership, and can recite and defend the rationale, for every question, weigh& methodology and 
decision. associated with the 'process. 

There is agreement that Air-Land-Sea space is an irreplaceable asset and sbould haw high 
weighting. But that weighting must be balanced with technical and mwt llso be distributed 
rationally across all of the sub elements it contains. Thuc weights and questions must appear fair 
to all sites and not have the appearance of favoring one over the other. However, they must also 
be able to determine relative functional value so they m w  show some discrimination. What 
was presented to the JCSG was a quick and dirty strawman with just general discussion and no 
detailed look for balance and proper treatment across all categories. This detailed look is 
important because the various Departments perform different and multiple functions in their 
facilities and categorize them with different titles. Even within a Department the same type 
functions can be performed in different facilities so when a higher weight is given to orre 
category that weight can be proper for one site but not proper for another s i t .  that performs the 
same function in a facility with a different title. 

Measurement facilities in many cases are also very dependent on the physical attributes 
of land and air just like open air ranges. Horizoml and look down radar cross section mw, 
aircraft/weapons survivability complexes, propulsion firing complexes, gun fuing complexes, 
fuze encounter simulation laboratories, electro-magnetic pulse test complexes, sled tracks, and 
.warhead and magazine test arenas are examples. Much higher weighting must be given to this 
category than was shown in the strawman. 

ISTF was given the next highest value to outdoor ranges. Primarily because the facilities 
are big and cannot be moved easily. Many of the measurement facilities are equally as large and 
harder to move. The MESA t'aciIity and the radar cross-section range at China Lake and the 



MEMORANDUM FOR JOINT CROSS-SERVICE GROUP FOR TEST AND EVALUATION 

SUBJECT: Framework for Scoring Airspace for BRAC 95 

The positions of each of the three military departments have 
been reviewed on how airspace should be scored during analysis by 
the Joint Cross-Service Group for Test and Evaluation. 
Considering the arguments and features from each, the following 
framework has been accepted for use. 

Heaviest weight is to be assigned to airspace available to a 
site or activity (not necessarily owned or controlled by that 
site or activity) to perform testing routinely (maybe 95% of the 
test missions) against DoD-wide test requirements. And some 
points (small weight) for having contiguous airspace 
available/a~cessible for the rare occasional extraordinary 
missions that might require expansion temporarily or linking 
ranges together to provide a flight corridor. Inability of a site 
or activity to perform tests or requiring the testing to be 
conducted at another location because of available airspace 
constraints should a major discriminator between sites and 
activities. Features should be: 

A maximum number of points that a site or activity can 
achieve for routinely used airspace will be the same for all 
sites and activities (e.g., 100 points) per functional area, 
and will be based of the maximum safety footprint and 
maneuvering envelope determined by agreement by all Services 
required to routinely test weapons in the FYDP per each 
functional area. Scoring will be by percentage of available 
airspace used routinely against the DoD-wide requirements . 

For the extraordinary test missions, again a uniform 
maximum number of points will be established for all sites 
and activities, and scoring will be based on percentage 
available/accessible to support maximum envelope and safety 
footprint to satisfy DoD-wide requirements agreed to by all 
Services for that functional area. 



A site or activity should receive no points for deploying 
tests to other sites or activities because of airspace 
constraints, even though they may retain the responsibility 
for conducting the tests. 

For the foregoing, available airspace per functional area is 
any airspace that is useable on a routine basis, regardless of 
who owns or controls it. Airspace that does not support safety 
footprints and maneuver requirements should not be considered as 
available. 

The key part of the foregoing approach will be to achieve 
tri-Service agreement of the required routine available airspace 
to satisfy DoD-wide test requirements for each functional area 
for weapons systems expected during the FYDP. This should be 
accomplished prior to the beginning of the analysis process using 
real data from the data call - -  working group members per each 
functional area should propose values to the Joint Cross-Service 
Group for Test and Evaluation for approval. Extraordinary 
airspace requirements for each functional area should also be 
identified. 

John A. Burt 
Director 
Test and Evaluation 

Director 
Operational Test and Evaluation 



OFFICE OF THE UNDER SECRETARY OF DEFENSE 

MEMORANDUM FOR DIRECTQR OF TEST AND BVALUATION 
DIRECTOR OF OPERATIONAL TBST AND BVALUATION 

THRU DEPUTY DIRECTOR, TEST FACILITIES AND RESOURCES 

SUBJECT: Airspace Scoring for BRAC 95 

Each of the three military departments have offered their 
positions on how airspace should be' scored during analysis by the 
Joint Cross-Service Group for Test and Evaluation (Attachments 1- 
3 ) .  All three positions are different; however, the positions of 
the Army,and the Navy are close, and could be used as a basis for 
a fourth compromise position. Sumnary of the three positions 
follow : 

AIR FORCE 

Controlled/ 
owned + 
accessible 

J 

Restricted and 
Warning Areas 

Maximum Credit 

Minimum credit 
if not 
controlled/ 
owned by site 

NAW 

Footprint 
Needed 

Irrelevant 

No credit 

t available to 
maxneeded in 
FYDP 

b 

ISSUE - 

F 

Available 
Airspace 

Controlled/ 
Owned 

Controlled/ 
owned 

Available 
Airspace 

i 

ARMY 

Space 
routinely used 

Irrelevant 

No credit 

t available to 
max needed - 



5 - - - 
Reconmended compromise position is as ~ O ~ ~ O W S .  Heaviest 

weight to airspace available to a site or activity (not 
necessarily owned or controlled by that site or activity) to 
perform testing routinely (maybe 95% of the test missions). And 
some points (small weight) for having airspace available/ 
accessible for the rare occasional extraordinary missions that 
might require expansion temporarily or linking ranges together 
to provide a flight corridor. Features could be: 

A maximum number of points for routinely used airspace 
that a site or activity can achieve will be the same for 
all, and will be based of the maximum safety footprint and 
maneuvering envelope determined by agreement by all Services 
required to routinely test weapons in the FYDP at that site. 
Scoring will be by percentage of available to required. 

For the extraordinary test missions, again a uniform 
maximum number of points will be established for all sites 
and activities, and scoring will be based on percentage 
available/accessible to support maximum envelope and safety 
footprint agreed to by all Services for that site or 
activity. 

* 

The foregoing approach uses features from all three Service 
positions. I feel it levels the playing field giving all sites 
and activities (i.e., all Services) equal opportunity to score 
maximum points (e.g., Army ranges do not require the same 
airspace as needed for testing high performance aircraft), 
discriminates against those that are inadequate to conduct the 
test missions in their workload projections over the FYDP, and 
doesn't greatly reward sites and activities for having more 
airspace available than needed for their routine test missions, 
The hardest part will be to achieve tri-service agreement of the 
required routine available airspace at each site prior to seeing 
the data. 

Irvin Boyles 
Staff Speciali 
Test ~acilities and Resources 

Attachments: 
1-3 Positions from Services 
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BRAC 95 
Joint Cross-Service Group on Test & Evaluation 

Tuesday 26 July 1994 

Minutes 

The twenty-second (22nd) meeting of the BRAC 95 Joint Cross- 
Service Group on Test and Evaluation convened at 0900. Lee Frame 
and John Burt co-chaired the meeting. The list of attendees, the 
agenda, and the handouts are attached. 

Chanses to Minutes of Previous Meetinus 

With regard to the minutes of the meeting of 19 July, in the third 
paragraph from the end, bottom line of paragraph, it was agreed 
that the sentence should end "the Group decided to study whether 
to include OT&E capabilities in the optimization model runsu. 

Consensus on Analysis Plan 
- 

The question was raised as to whether the Analysis Plan is an 
"agreed-uponu document. Air Force said they did not agree with 
the document with reference to airspace scoring, believing we are 
treating the scoring of airspace different from the scoring of 
facilities. (This issue was addressed later in the meeting; see 
minutes under "Airspace Scoring".) 

Scorinq 

The question was raised as to whether all Services have to be 
present during any scoring. It was decided that each Service can 
do its own preliminary scoring separately and "bring their scores 
to the table". When, however, the final official scoring is done, 
all three Services must be present. It was agreed that the 
Analysis Plan will so reflect. 

Chanqes to Appendix E of Analysis Plan 

On page E-2 of the Analysis Plan, second paragraph, it was decided 
to add the word "finalu. 

On page E-2 of the Analysis Plan, it was decided to change the 
last paragraph to strike out "that owns the data". 



On page E-3 of the Analysis Plan, it was decided that no one will 
take data out of the secure facility designated for BRAC 95 T&E 
joint cross-service analysis. Data should not leave the secure 
facility except to go to the Tri-Department BRAC Group. Paragraph 
1 was changed on this page to reflect this. It was also agreed 
that all scoring sheets should be destroyed except the final for- 
the-record copies. 

Classified Data Analysis 

Irv Boyles said he talked to the Special Programs Office of the 
OUSD(A&T). He said the guidance from them was that we should not 
identify sites that have classified facilities because it will 
tend to call unneeded attention to those highly classified 
facilities. 

Finalization of Appendix G to Analysis Plan 

Appendix G of the Analysis Plan was reviewed and finalized. 
Agreement was reached on the final version. 

Airspace Seorinq 

Airspace scoring was reviewed by Irv Boyles. See attached slide. 

The Air Force representative said we are treating sites that have 
land and airspace differently from the way we are treating sites 
that have facilities. If there is an anechoic chamber, the site 
gets credit for it. However, if there is airspace, you don't get 
credit for it if you don't control it but just have access to it, 
which is often the case. It was resolved and agreed upon that 
points will be awarded based on availability of airspace, not 
ownership or control of airspace. It was further decided that Irv 
Boyles of DT&E, OUSD(A&T) and Gary Holloway of Army will sit down 
and go over the Airspace Scoring process. They will attempt to 
come up with a final version of "Airspace Scoring" as a paragraph 
in the T&E JCSG Analysis Plan. 

Army then presented a slide, "Scoring Scales--Air/Land/Sea Spacen1 
showing the scoring of air, land- and sea space using a curve or 
exponential to give slightly greater credit for the first 
increments of such space and less credit for the farthest out 
amounts. The Co-Chair made the point that every site seems to 
have a large quantity of claimed airspace so it wouldn't make much 
of a difference. There was no determination with regard to the 
Army's proposal. 



Rationale for Questions and Weiuhinq 

The issue was discussed as to whether, with regard to technical 
capability, there should be a primary question and then more 
detailed questions. The decision was that we should ensure that 
every area has at least one substantive or detailed question. 
What we are really looking for is capability and limitations. 

On Page 4 in the Section on Air Vehicles, under "Open Air Ranges1', 
the point was made that no questions have to do with 
instrumentation. Further, that 72% of the weight is on the 
capability of the air field. It was decided that the T&E sub- 
group should go back and review the questions and weights one more 
time . 

Paue-by-Paue Review of Attachments to Appendix E 

At this point the Co-Chair led a page-by-page review of the 
attachments to Appendix E, listing the questions and weights. The 
point was made that the questions should not be worth both "Zero 
to Max1# and also a specific point value for each sub-category of 
the question. (An example is in question 1.2 on page 2 under 
Armaments/Weapons.) The decision was made that it should be one 
or the other. 

w The Co-Chair thereupon said the review to be conducted by the sub- 
group needs to ensure consistence of scoring. 

'Functional Value FrameworkM Chart 

The llFunctionalValue Framework1I chart, showing top-level scoring, 
was put up on the screen. It was decided to let representatives 
of the three Services go through the questions to be sure all 
members of the JCSG agree on the terminology being used and that 
it is accurate terminology. 

TEC Facility 

It was announced that the TEC facility, where the cross-service 
analysis will be conducted, will be ready for occupancy at noon 
today. However, it was agreed that the Administrator need not be 
on site until the Analysis Plan is signed and approved and until 
data is ready to be delivered to the TEC facility offices. That 
will not be before Friday. 



Briefinu to Steerinq Group 

There was then presented to the Co-Chairs a draft of the briefing 
to be given to the BRAC 95 Steering Group on Thursday, 28 July. 
Several minor changes were made and it was decided that the sub- 
group will have the revised charts ready for delivery to the OSD 
BRAC office by noon the next day, 27 July 1994. 

Action Items 

It was also decided that the final version of the Analysis Plan 
will be delivered to the T&E JCSG Co-Chairs by early afternoon, 
Thursday, 28 July 1994. 

Approved : 

Co-Chair 

Attachments 
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T&E JOINT CROSS-SERMCE ,GROUP 

ANALYSIS PLAN 

1.0 BACKGROUND 

1.1 In a 7 Jan  94 memorandum entitled "1995 Base Realignment and 
Closures (BRAC 95)", the DEPSECDEF established Joint Cross Service 
Groups (JCSGs) in six areas with sigrdicant potential for cross-service 
impacts in BRAC 95. Each JCSG was tasked to accomplish the following: 

- To determine the common support functions and bases 

- To establish the gudelines, standards, assumptions, measures of 
merit, data elements, and milestone schedules for DoD Component 
conduct of cross-service analysis of these common support functions 

- To oversee DoD Component analyses of the common support functions 

- To review excess capacity analyses 

- To develop closure and realignment alternatives and numerical excess 
capacity reduction targets for consideration in such analysis 

- To analyze cross-service tradeoffs 

1.2 The purpose of this plan is to outline how the analysis tasks will be 
accomplished and to describe the methodologies to be used in completing 
these tasks. 

2.0 JOINT TEA34 STRUCTURE 

2.1 Attachment 1 summarizes the joint team structure and responsibilities 
for accomplishing the DEPSECDEF analysis tasks. Overall responsibilities 
of the Steering Group, Review Group, Military Departments, and Joint Cross 
Service Groups in the BRAC cross-servicing process are documented in the 7 
Jan 94 DEPSECDEF Memorandum. - 

2.2 The Joint Working Group (JWG) is comprised of DoD Component 
members and reports directly to the T&E JCSG. It's principal role is to 
support the T&E JCSG in the development and conduct of the analysis, 
subject to the approval of the T&E JCSG. The T&E JCSG will also document 
all results and decisions for the record. 
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2.3 The Tri-Department BRAC Group is comprisebof'BRAC members from 
each ,Military Department who report directly to their Military Department. 
They are responsible for controlling data and running the optimization and 
functional COBRA models for each JCSG. T&E inputs for the model will be 
provided by the T&E JCSG. Model outputs wdl be provided to the T&E 
JCSG for review and analysis by the JWG. 

3.0 JOINT ANALYSIS PROCESS 

3.1 Steps in the joint analysis process are summarized in Attachment 2. 

3.2 The T&E JCSG will develop guidance for joint T&E data calls to support 
the joint analysis process. The Military Departments wdl conduct the data 
calls and provide the responses to the Joint Cross Service Group through the 
Tri-Department BRAC Group for control. 

3.3 The T&E JCSG will use the methodologies presented in Appendices A-C 
to compute the T&E Functional Value (FV), Excess Capacity, and Projected 
Workload (PWL) based on information from the joint data call and the Future 
Years Defense Plan. They wdl also develop optimization formulations and 
policy imperatives to support optimization model runs (see Appendix D). 
Questions, weight, and scoring 
criteria presented in Appendix E will be used to calculate functional values. 
All data will be documented IAW Appendix F. 

3.4 Xotional data will be used to develop the optimization formulations and 
initial policy imperatives. Unconstrained runs using real data will then be 
conducted using inputs &om the T&E JCSG to develop alternatives satisfying 
workload requirements. Additional runs using site military values provided 
by the Military Departments will also be run to refine alternatives. 

3.5 Collocation of T&E resources needed to support the test process in a T&E 
functional area (i.e., Air Vehicle, hmamentIWeapons, or Electronic Combat) 
will be accomplished to the maximum extent possible in each alternative. 
Resources will be retained a t  other sites when geographically constrained, 
needed to satisfy workload, economically prohibitive to move, or for other 
operational reasons. 

3.6 Sensitivity analysis wlll be conducted throughout the process to identify 
risk areas. 

3.7 -In operational feasibility assessment wlll be conducted by the T&E 
JCSG to ensure the capability to satisfy DoD T&E requirements is retained. 
Shortfalls in capability will be identfied and necessary solutions developed to 



retain viable alternatives. A top-level concept of operations (CONOPS) will 
be generated for each alternative and will address MILCON, personnel 
movement and termination, equipment relocation, customer and stakeholder 
impacts, etc. The CONOPS will provide the basis for a Functional COBRA 
data call to determine if an alternative is cost effective using the COBRA 
Model. The functional COBRA wdl consist of COBRA runs using simplified 
input data sets and assumptions. These data sets and assumptions will be 
developed by the JWG and approved by the T&E JCSG. tin approved version 
of COBRA wlll be used for these runs. 

3.8 ,Alternatives that satisfy the DoD T&E workload and capability 
requirements and provide an acceptable return-on-investment from a T&E 
perspective wxll be recommended to the Military Departments for their 
consideration and integration into their closure/realignment candidates and 
alternatives from the other JCSGs. 

4.0 SCHEDULE 

4.1 Key milestones and schedules are shown in Attachment 2. 

APPENDICES 
.- 

A - T&E Functional Value Methodology 
B - T&E Workload Projection Methodology 
C - T&E Excess Capacity and Target Reduction Methodology 
D - T&E Optimization Formulations 
E - T&E Questions, Weights and Scoring Process 
F - T&E Data Base Management Process 
G - T&E Classzed Data Analysis 

(1) Joint Analysis Team Structure 
(2) Joint Analysis Process 
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APPENDIX A. FUNCTIONAL VALUE 

METHODOLOGY AND FRAMEWORK 

1. I?URODUCTION: An objective assessment of bct ional  value for each site which 
suppons T&E of air vehicles, electronic combat. or marnentJweapons is required as part 
of the Base Realignment and Closure (BRAC) cross-servicing process. This value will 
be used to support the development of alternatives for consolidating/realigning the T&E 
infrastructure. 

2. DEFINITION: The standard dictionary definition of "value" is: 

a Worth in usefulness or importance to the possessor; and 

b. A principle, standard or quality regarded as worthwhile or desirable. 

Applying this standard definition, functional value for T&E joint cross-service 
analysis is defined as the value of performing T&E in one of the three hctional areas 
(Air Vehicles, Electronic Combat, and ArmamentNeapons) at a given site. 

This document describes the methodology the T&E JCSG will use to arrive at 
functional values based on certified data from the Military Departments. 

This methodology and framework provides a quantitative, consistent, and defensible 
basis for generating functional values for each site which performs Air Vehicles, 
Elecuonic Combat. and Armament/Weapons testing. 

4. SCOPE: 

The methodology generates functional values for each site and each functional area 
using certified data submitted in response to the T&E JCSG data call. 

5. FRAMEWORK: 

The framework for calculating functional value is based on a top down approach 
which captures the principal attributes required to support T&E within each functional 
area. The framework (see Figure 1) is comparable to a work breakdown structure (WBS). 
At the top level, two broad functional values (Physical and Technical) are required: 
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A FUNCTIONAL VALUE FRAMEWORK 

ArmamentrWpns 

FVEC Air Vehicles 

I Physical Value I Technical Value I 

QUESTION 1 . . . . . . . QUESTION "N' 

critical 
airnand1 
sea space 

€9 TRlSERVlCE CERTIFIED DATA 

Figure 1 

top0 

a. Physical Value. This category captures the intrinsic value of the air, land, and sea 
space as well as the varied topography and climates at a site as they relate to those 
required to support test and evaluation of system performance in real-world environments 
under realistic conditions. Encroachment and environmental categories attempt to 
capture to what extent future T&E operations might be affected by these factors. 

b. Technical Value. This category captures the value of the man-made assets at each 
site in terms of their capability to support test and evaluation of current and future 
weapon systems. 

climate 

These two top level categories (Physical and Technical) are fiuther broken down into 
sub-categories. Physical value is based on a roll-up of critical airnandfsea space, 
topography, climate, encroachment, and environmental sub-categories. Technical value 
is based on a roll-up of six T&E test facility categories as defrned in the T&E Data Call: 
(1) Modeling and Simulation (M&S), (2) Measurement Facilities (MF), (3) System 
Integration Laboratories (SIL), (4) Hardware-In-The-Loop (HlTL), (5) Installed 
Systems Test Facilities (ISTF) , and (6) Open Air Ranges (OAR). 

encroa environ M I S  MF IL HlTL lSTF OAR 



Each of the sub-categories will be scored based on a set'of questions unique to the 
functional area (air vehicles, electronic combat, and annarnent/weapons). 

Included in the functional value framework is a set of weighting factors assigned in a 
top down process to the top two levels. The relative importance of each capability 
determines its weight. The weights will be the same for all three hct ional  areas. At 
lower levels, questions and scoring criteria may be different within each functional area 

All questions, weights, and scoring criteria as approved by the T&E JCSG are 
contained in Appendix E. Notional data will be used to support the development of the 
questions, weights, and scoring criteria. 

6. SCORING PROCESS: 

The proposed T&E functional value scoring process is shown in Figure 2. Each site's 
data call responses will be evaluated against functional area scoring criteria and scored by 
the T&E JWG. Relevant data for a facility which conducts testing in more than one 
functional area will be scored in each area Decision Pad @-PAD) software will be used 
to facilitate scoring site responses and rolling up scores into functional values for each 
site. 

T&E JCSG FUNCTIONAL VALUE SCORING PROCESS 

T&E JWG will Jointly 
Score Each T&E 
Fuoctiooal Area: 

Site 1 x x x 

FUNCTIONAL 

AIR VEHICLES - RECORDING TOOL 
ELECTRONIC 

Figure 2 



7. WEIGHTING NORMALIZED SCORES: 
6 

The mathematical formula for summing fbnctional value scores is shown below. In 
addition, the framework consistently measures each site against the same set of questions. 
and the method is reproducible. AIl resulting functional values are between 0 and 100. 

FUNCTIONAL VALUE WEIGHTINGISCORING 

1. NORMAUZE ALL SCORES 
2. EACH SCORE HAS AN ASSOCIATED WEIGHT 
3. WEIGHTS ARE DECIMAL FRACTIONS LESS THAN ONE 

- W. = WUGHT ASSOCIATED WITH CAPABILITY 
= PVand N 

W, = WEIGHT ASSOCIATED WITH CAPABILITY CATEGORY , = 1 THROUGH NUMBER OF CATEGORIES 
X,A = SITE'S SCORE AGAINST QUESTION r 
P+ = W M U M  SCORE FOR QUESTION r 

= 1 THROUGH NUMBER OF QUESTIONS 
W = FUNCTlONAL VALUE FOR A PARTICULAR FUNCTIONAL AREA 

SUCH AS AIR VEHICLE. ELECTRONIC COMBAT, OR 
ARMAMENTMlEAPONS 

8. SUMMARY: 

In summary, the functional value methodology and b e w o r k  provides complete 
visibility into the relative importance, or weight, of each capability. Weights establish 
which capabilities are most critical to DoD. The site's functional values represent its 
inherent worth to DoD in three key functional areas: air vehicles, electronic combat, and 
armament/weapons. 
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APPENDIX 6. T&E WORKLOAD PROJECTlON METHODOLOGY 

1. INTRODUCTION: Inherent to the determination of excess capacity is the development 
of a future T&E workload projection for each of the functional areas being examined by the 
T&E Joint Cross-Service Group (JCSG). This document describes the method selected for 
projecting future workload requirements for the T&E joint cross-service analyses. The 
underlying premise for this method is that future T&E workload will increaseldecrease in 
direct proportion to funding increases/decreases in the DoD budget. This method was 
selected based on its ability to provide a quantitative, consistent, and defensible basis for 
estimating future T&E workload. 

2. ASSUMPTIONS: 

a. The amount of workload generated by a fixed dollar amount is constant over 
the period N92 - FYO1. 

b. The percentage of total workload for a given functional area that must be 
accomplished by each of the six test facility categories remains constant over the period 
FY92 - N01 .  -- 

c. The T&E JCSG analysis will include minimization of excess capacity as one 
of its goals; therefore, workload projections must be done at the test facility category 
level. 

d. Outlay rates used in support of the FY95 President's Budget can be used for 
FYs93 - 99. 

e . Workload for FYOO and FY01 equals that for FY99. 

3. SCOPE: The methodology projects T&E workload throughout the FY95 - FYO1 
period and utilizes the workload measures specified in the JCSG T&E data call. The 
methodology draws upon historical workload information contained within the data call 
and funding data contained in the FY95 - 99 FYDP. Generation of T&E workload 
projections is the responsibility of the T&E JCSG. 

4. METHODOLOGY: The method to be used in the T&E joint cross-service analysis 
generates a single TBE workload projection index for all functional areas for each fiscal 
year between FY95 - FYO1. The basic steps in this method are as follows: 

FOR OFFICIAL USE ONLY 



w a. From the FYDP compute the total Budget ~ u t h i r i t ~  (BA) for Operation and 
Maintenance (08M); Research, Development, Test and Evaluation (RDTBE); and 
Procurement funding. 

b. Convert into constant FY95 dollars by deflatinghflating totals with certified 
inflation indices provided by the DoD Comptroller. 

where TOM, = total O&M BA for fiscal year x expressed in constant 
FY95 dollars. 

TR, = total RDT&E BA for fiscal year x expressed in constant 
FY95 dollars. 

TP, = total Procurement BA for fiscal year x expressed in 
constant FY95 dollars. 

TOTAl BUDGFT AUTHORITY 
- 

FY9Q FY91 p192 P(93 ........................ !Xu EYQl 
........................ O&M TOMg0 TOM9, TOMg2 TOMg3 TOMoo TOMol 

........................ RDT&E TRgo TRg, TRs2 TR93 TRoo TRoi 

........................ Procurement TP,, TP9, TP92 TP93 TPoo TPOI 

c. Compute total outlays for fiscal year x using certified outlay rates provided by 
the DoD Comptroller. 

where OMOR, = outlay rate for O&M funding for kth year of the appropriation. 

ROR, = outlay rate for RDTBE funding for kth year of the 
appropriation. 

POR, = outlay rate for Procurement funding for kth year of the 
appropriation. 



V d. Compute average outlay baseline (AOB) for w92  and FY93. 

TBAg2 + TBAg3 
AOB = 

2 

e. Divide total outlay baseline for fiscal year x from step c by the average outlay 
baseline from step d for fiscal years FY95 - FYO1 to get the workload projection index 
for all functional areas. 

TBA, - I, - - 
AOB 

f. Select test facility category (TRC,; j = 1, 2. ....., 6) and functional area 
(FA,; i = 1,2, 3). 

g. Compute total workload baseline for each test facility category for FY92 and 
lU N 9 3  within this functional area by summing over all sites s using test hour data from 

the Historical Workload form in the T&E JCSG Data Calls. 

FY92, Workload TRC, + FY93i Workload TRCj 
WTB, = C 

5 

2 

h. Multiply total workload baseline from step g by the workload projection index 
from step e to get the projected workload W,,, for test facility category j for fiscal year x 
and functional area i. 

Wxij = FYxi Workload TRCi -= I, x W B s  

i. Repeat steps f through h for each test facility category and each functional 
area. 
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TOTAL PROJECTED T&E WORKLOAD 

Test 
Functional Resource 

.................................. Area QkgQIy  FY95 

Air Vehicles DMS 
MF 
I L 

HlTL 
ISTF 
OAR 
DMS 
MF 
I L 

HlTL 
ISTF 
OAR 

AnnamenWeapons DMS 
MF 

.. IL 
H ITL 
ISTF 
OAR 
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Appendix C: T&E Excess Capacity and Target Reduction 
Methodology 

1. Introduction: Inherent to the determination of excess capacity is the determination of upper 
and lower limits in order to measure the arithmetic difference. Appendix B outlines the method 
for determining the lower limit, called Projected Workload. This document describes the method 
selected for establishing the upper limit, called T&E facility category Capacity. Excess capacity 
is the arithmetic difference between Capacity and Projected Workload. The T&E JCSG has 
determined that capacity will be calculated on an estimated single shift standard. 

2. Assumptions: 

a X standard single shift workyear is 2008 hours, which does not include leave or 
administrative and training time. 

b. ~ o r k l o a d  per facility hour remains constant over the period of FY93 through FYO1 

c. Capacity of the facilitylcapability will be prorated to the T&E Functional Area and 
T&E Ten Facility Category as indicated on the General Information Worksheet of the data call. 

d. his Excel sofnvare \\ill be used to input and compute capacity values. 

3. Scope: The methodology estimates the workload capacity (calculated in units of test hours) 
of a T&E facilitylcapability by using the workload per facility hour of that facilitylcapability and 
extrapolaring it over an annual single shift operation. This value is then allocated by T&E 
Functionai Area and T&E Test Facility Category as indicated on the General Information 
Worksheet supporting that facilitykapability. This capacity is then compared to the projected 
workload to determine the excess capacity. 

4. Methodology: 



a. CAPACITY: The method to be used in the T&E JCSG calculations generates a single 
estimated T&E capacity for each T&E Test Facility Category within each T&E Functional Area. 
The basic steps in this method are as follows: 

(1) Total c m  (TFCCZ 
. . 

Compute the TFCC (in units of 
test hours) by taking the total of the "Test At One Time" from Column 3 on the Determination of 
Unconstrained Capacity worksheet, and multiplying it by 2008. 

(2) Total T&ECaDacltv,CL Compute the TEC by multiplying TFCC by the 
percent of T&E usage of the faciIity1capability as indicated in the General lnformation 
worksheet. 

(3) Total T&E Capacity Allocated bv Functional Compute the total T&E 
capacity of the facilitylcapability to be allocated to each functional area (AVCAP for Air 
Vehicles, WEPCAP for ArmanentlWeapons & ECCAP for Electronic Combat) by multiplying 
the TEC by the percentage indicated for each functional area in the General Information 
worksheet. 

- 
(4) Add the above hctional area capacities to the respective T&E Test Faciiity 

IW Category totals, within each functional area as indicated on the General Information worksheet. 

b. EXCESS CAPACITY: The method to be used in the T&E JCSG calculations 
generates a single T&E excess capacity for each T&E Test Facility Category within each T&E 
Functional Area. The basic step in this method is to subtract the projected workload for the 
appropriate T&E Test Facility within a T&E Functional Area from the total T&E capacity 
allocated to that same T&E Test Facility within the same T&E Functional Area. 

c. TARGET REDUCTION: Targets for reducing excess capacity will be determined 
based on the methodology outlined in Attachment 1 to this Appendix. Special attention will be 
given to facilities/capabilities that show a negative excess capacity as a result of the nature of 
their operations. 

5. Execution: The above algorithm will be incorporated into an MS Excel spreadsheet that will 
automatically calculate and prorate the capa'dities using the following inputs: 



a T O T S W  Workload or Test At One Time (per facility hour). Taken from column 5 
of the Determination of Unconstrained Capacity worksheet. 

b. %T&E. Percentage of T&E usage of the facilitytcapability. Taken fiom the 
lVPERCEYTAGE USE:" row of the General Information worksheet. 

c. %AV; Percentage of T&E usage for Air Vehicle T&E. Taken fiom the "T&EW 
column of the "BREAKOUT BY T&E FUNCTIONAL AREA (%):" section of the General 
Information worksheet. 

d. %W,P: Percentage of T&E usage for ArmamentIWeapons T&E. Taken fiom the 
"T&EW coiumn of the "BREAKOUT BY T&E FUNCTIONAL AREA (%):" section of the 
General Information worksheet. 

e. O E  Percentage of T&E usage for Electronic Combat T&E. Taken fiom the "T&EV 
column of the "BREAKOUT BY T&E FUNCTIONAL AREA (Yo):" section of the General 
Information worksheet. 

- - 
f. PW, ;  Projected workload for each intersection of T&E Test Facility Categories and 

w T&E Functional Areas (a total of 18 inputs). 



EXCESS CAPACITY REDUCTI0.N TARGET 
METHODOLOGY 

3 Tasking - Each JCSG has been tasked to: 

- Review excess capacity analyses, and 
- Develop numerical excess capacity reduction targets 

3 Proposed Target 

- Reduce all excess capacity as defined below, where cost effective 

3 Excess Capacity Definition 
- 

- Delta between single-shift capacity and projected workload 

3 Reduction Target Constraints 

- Separate for each T&E functional area 
- Separate for each test facility category within each T&E functional area 
- Exclude excess capacip associated with unique, one-of-a-kind facilities 

> Cost Effectiveness 

- Based on total costs, to include non-T&E and customer costs 

Attachment 1 



- - 
These workload factors are always normalized in the objective knctions by dividing by the 
corresponding workload requirements, so that the objective hc t ions  will only sum terms with 
consistent relative workload units. All four of the optimization formulations support a parametric 
variation in the relative weights (w and 1-w) applied to a pair of terms in each objective function. 
This allows the T&E JCSG to develop alternatives which evaluate the impact of composite 
objective functions; for example, minimizing the number of open sites as a primary objective 
while maximizing the functional value of the workload assignment as a subordinate objective. 
The weight w is constrained between the values of 0 and 1 to avoid any distortion of the scale or 
units for the components of the objective functions. 

Objective Functions. 

a. The MAXSFV formulation. This formulation maximizes the sum of the functional 
values for all of the retained sites. The objective fbnction for this formulation is given in Table 1. 
If the number of sites to be retained is not included as a constraint, all of the sites will be retained 
in the solution because the objective fbnction is maximized when o, = 1 for all sites. Obtaining 
meaninghl results with this formulation, therefore, requires a constraint on the number of sites 
retained. If w = 1, then this formulation reduces to maximizing the functional value sum over the 
open sites. If w = 0, then the objective hnction maximizes fbnctional value weighted by the 
fraction of required workload assigned to the site. 

b. The MINNMV formulation. This formulation will find a small number of sites having 
the highest military-value that can accommodate the DoD required workload. In addition, it will 
assign the DoD requirement for each cross-service hnction to the retained sites (or activities) 

1(1 having the highest functional value for that function. The purpose of this formulation is to assign, 
to the extent possible, the cross-service fbnctional requirements to sites or activities having high 
military value and high fbnctional values. 

The objective fbnction for this formulation is given in Table 2. This formulation is 
referred to as MINNMV because it minimizes the sum of 4 - nmv, for retained sites or activities. 
Sites or activities having a high military value (3) will have 1 as their value for rzmv, while sites 
with low military values (1) will have 3 as their value for nmv. 

If w = 1, then the objective hnction includes only military value as a term. If w = 0, then 
the objective fbnction is identical to MAXSFV with its w = 0. 

c. The MINXCAP formulation. If the parameter w is set to a large value (eg, w = 0.9), 
this problem formulation will find the set of retained sites having the smallest total fbnctional 
capacity but still able to perCorm the DoD hnctional requirement. Depending on w, fbnctional 

. assignments are also optimized. The objective fbnction for this formulation is given in Table 3. 

If w = 0, this formulation - like the MINMNV formulation - is also equivalent to the 
MAXSFV formulation with its w = 0. If w is set to a large value, excess capacity is reduced as 
much as possible with minimal regard for functional value. 



d. The MINSITES formulation. This formulation, depending on the value of w, will find 
the minimum-sired set of sites that can perform the DoD hctional requirement. The objective 
hnction for this formulation is given in Table 4. 

If w is set to a large value (eg, 0.9), the cross-service hnctional workload is assigned to 
the smallest number of sites, with minimal regard for functional values. 

Constraints. The constraint equations common to all four optimization formulations are given in 
Table 5. The constraint on the number of sites will be deactivated for some optimization runs - in 
particular, for the MINSITES formulation which seeks the minimum number of sites to be 
retained as part of the solution. 

Policy Imperatives. A policy imperative is any statement that can be formulated as a constraint 
in the model and is added to the basic set of constraints given in Table 5. Policy imperatives are 
generally imposed on an individual site or subset of the sites. 
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where  s is the site index,  

f is the  funct ional  area index,  and 

r is the  test facility category index,  

w and 1 - w are weights  assigned 

fo r  each optimization run (0 5 w 5 I), 

U I  is calculated from 11 f v ~ f  , 
J f 

u ,  is calculated from fv.*=, 
f 

o ,  is the open  - s i t e  decision variable 

fo r  each site s , 

fv,j - i s  the functional  value  fo r  si te s 
and functional  area f ,  

Lfi is the workload assigned to si te s 

fo r  functional  area f and 

test  facility category r , 

req* is the workload requirement  fo r  

functional  area f and 

test facility category r 
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w h e r e  s is  t h e  s i t e  i n d e x ,  

/ i s  t h e  f u n c t i o n a l  a r e a  i n d e x .  

r i s  t h e  t e s t  f ac i l i ty  c a t e g o r y  i n d e x ,  

w a n d  1 - w a r e  w e i g h t s  a s s i g n e d  
f o r  e a c h  o p t i m  i z a t i o n  r u n  ( 0  5 w 5 1). 

U I  i s  c a l c u l a t e d  f r o m  C nm v s  . 
I 

u 2  is  c a l c u l a t e d  f r o m  f v m . ~ ,  
f r  

o ,  i s  t h e  o p e n  - s i t e  d e c i s i o n  v a r i a b l e  
f o r  e a c h  s i t e  s , 

n m v ,  i s  e q u a l  to ( 4  - m v )  f o r  s i t e  s 
a n d  m v is  i t s  m  i l i tary  v a l u e  

( a s s i g n e d  a s  1 ,  2 ,  o r  3 ) ,  

f v , ~  i s  t h e  f u n c t i o n a l  v a l u e  f o r  s i t e  s 

a n d  f u n c t i o n a l  a r e a  f ,  

Lfi i s  t h e  w o r k l o a d  a s s i g n e d  to s i t e  s 
f o r  f u n c t i o n a l  a r e a  f a n d  

t e s t  f ac i l i ty  c a t e g o r y  r , 

reqr, i s  t h e  w o r k l o a d  r e q u i r e m  e n t  f o r  
f u n c t i o n a l  a r e a  f a n d  

t e s t  f ac i l i ty  c a t e g o r y  r 
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where  s is the  site index ,  

f is the funct ional  area i ndex ,  
r is the test facility category index ,  

w and 1 - w are weights  assigned 
fo r  each optimization run (0 5 w .5 I), - 

c cap'fr 
ul is calculated from ' 

/ r reqfr 

C f~ a ax 

u z  i s  calculated from x 
r reqfr 

0 2  i s  the o p e n  - s i t e  d e c i s i o n  variable  

f o r  each  site s , 

f v , ~  is the func t iona l  va lue  fo r  site s 
and  funct ional  area f ,  

&/I is  the work load  assigned to site s 
for  funct ional  area f and 

test facility category r , 

c a p ~ r .  is the capacity of site s for  
func t iona l  area f and  

test facility category r 
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f is t h e  f u n c t i o n a l  a r e a  i n d e x ,  
r i s  the  t e s t  fac i l i ty  c a t e g o r y  i n d e x ,  
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a n d  f u n c t i o n a l  a r e a  f ,  

t,+ i s  t h e  w o r k l o a d  a s s i g n e d  t o  s i t e  s 

f o r  f u n c t i o n a l  a rea  f a n d  
tes t  fac i l i ty  c a t e g o r y  r , 

reqf. i s  t h e  w o r k l o a d  r e q u i r e m e n t  f o r  
f u n c t i o n a l  a r e a  f a n d  

tes t  fac i l i ty  c a t e g o r y  r 
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CONSTRAINT EQUATIONS 

xos.capsf i  a r e p ,  for all f ,r 
s 

C~fi = reqfi, for allf,r 
s 

0 5 Lfi 5 os.capsfi, for all s, f , r  
- 

os = { 0 or 1 ) , for all s 

Cx~fi  a 0,.  for all s 
f r  

C o s =  n.-, 
S 

where nht is assigned as a run 

limit on the number of sites 
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Appendix E: Questions, Weights, and Scoring Process 

1. INTRODUCTION: 

'Ibis appendix provides the questions, weights, and scoring process used by the T&E Joint 
Cross-Senice Group (JCSG) to derive bctional value (see Appendix A for a discussion of 
functional value (FV) methodology and Wework). The questions, weights and scoring process 
provides a quantitative, consisten& and defensible basis for generating T&E functional values for 
each sitelactivity in the areas of Air Vehicles, Electronic Combat, and ArmamenWeapons testing. 

2. QUESTIONS: 

The questions were developed as a means to assign T&E FV to physical and technical 
capabilities of each responding sitelactivity within each of the three functional areas in which it 
performs work. The questions were derived from the T&E JCSG Data Call of 3 1 March 1994. and 
are to be used in the scoring of the T&E FV for common functions at each site/activity. 

- 

The data used to answer these questions comes only fiom the certified data received h m  
each site'activity. Data not used to answer these questions will be cvaiuated in the operanonal 
feasibility phase of the study. This is the phase of the evaluation process in which technical and 
military jud-pent is exercised to ensure that the required DoD T&E capability is retained for each 
proposed alternatives. 

fie actual questions are aahinisrratively sensitive and are held separately within an =innex 
to this Appendix. 

3. WEIGHTS: 

Weights were approved by the T&E JCSG based on recommendations from the T&E Joint 
Working Group (JWG). The weights measure relative importance of the major elements of 
physical value, the T&E test facility categories, and the sitdactivity's physical and technical value. 

73re actual weights are aahinish-atively sensitive and are held separately within an -4nnex 
to this Appendk. 



4. SCORING PROCESS: 

Consistent with the Internal Control Plan, a disciplined and controlled process for scoring 
and evaluating the data will be used in order to preserve the integrity of the process and to control 
access to the certified data. The following describes elements of the scoring process: 

A. ScorirPg by the JWG. 

Each hctional area - Air Vehicles, Electronic Combat, and ArmamentNeapons - udl be 
scored by one or two IWG members fiom each Military Department. JWG members are 10 be I 
designated in writing by each Military Department BRAC office to the OSD Co-Chairs prior to the 
start of the scoring process. 

Each JWG member will score the T&E questions independently, after which the scores will 
be jointly reviewed. A consensus approach will be employed. with disagreements resolved by the 
lead mem'm ofthe JWG fiom each Military Department. 

B. The Data. 

The data used in the scoring process will be esutracted only from hard copies of the certified 
data call responses provided by the Tri-Department BRAC group. They will provide only one hard 
copy of each activity's data call response. With this transfer of the data's control. the Office of the 
Secretq of Defense (OSD) assumes responsibility for the integrity of the information. Due to the 
sensitive nature of the &!a, the Office of the Secretary of Defense will designate an Adminimator 
who will serve as a central control point for the data. 

The Administrator will be charged with maintaining the integrity of the data by storing the 
data. \+ith accom~anvin . . questions. weights. score sheets. and computer disks. in a sate ro which 
only the .~dminisrrator has access. by providing T&E Data Call res-muses only to the designated 
JiVG members from the Military Deparanent that "ottns" the data. and by recording the time of the 
data's "check-out" and to whom it  as r e i d .  The Administrator will be available to pertom 
this function in a manner that does not adversely aEect the efficiency and effectiveness of the 
scoring process. 



C. Physical Facility. 

Scoring will be done in a common area within IDA'S Test & Evaluation Center (TEC), 
where JWG members will have unrestricted access to all the T&E data after checksut by the 

I Administrator, provided a representative of all h e  Military Departments are present. Access to 
the TEC and T&E JCSG data. will be limited to Military Department BRAC personnel as 
identified, in writing, to the T&E JCSG Co-Chairs. including the OSD appointed administrators. 
The JCSG and JWG members (as designated above) will have unlimited access to the TEC. 
During the scoring process, or any other time, no data or working papers will be removed &om the 
scoring workspace without concurrence from all members of the JWG. At no time will official 
scoring be conducted without a IWG member from all three Military Departments being present 

D. The Scoring Procedures. 

The score sheets will be maintained and controlled with the data call responses. They shall 
be initialed by each JWG member when the member completes the e\faluation. There will be at 
least two reviews of the data The first review will be for obvious erron and for 

llrr 
comprehensiveness of the activity's data call response. This will also serve as an indication of the 
consistency with which sites/acti\ities interpreted the data call questions. 

If clarifications of the data are required, the parent Military Department's BRAC office will 
obtain the clarification using procedures established by individual Senice BRAC process. .At least 
two of the three Military Departments must agree on clarification requests. Requested clarifications 
can be initially submitted by FAX but must be followed up with a fully certified copy, as required. 
Memos-to-the-File must be prepared and signed by all three Military Departments to document 
minor clarifications received via telephone or fax. All changes made to reported data, with an 

accompanying justification for those changes, shall be transmitted back to the respective BRAC 
office(s) for any necessary amendments to the official data call responseis). 

Some criteria for requesting data clarification are as follows: (1) data is not provided by 
T&E test facility category; (2) data is missing, inconsistent or incomplete; (3) an inappropriate N/A 
response \MIS provided; (4) data is not in the correct format, e.g., wrong units; and (5) other mrs 
or trends arc contained which wvodd impact the analysis and are agreed to by the JWG lead 
members or their design=. 



The second review will be for the FV scoring of the certified data If, during scoring, 
further clarifications are required the clarification procedure described above will be followed. 
Finally, when the scoring process is completed, the data on the scoring sheets shall be entered into 
D-PAD software which will be used to facilitate scoring sitdactivity responses and rolling up 
scores into functional values for each sitdactivity. D-PAD is a commercially available product 
used by the Department of the A m y  in BRAC-91 and BRAC-93. 

'Ihroughout this process the lead member of the JWG h m  each Military Department will 
conduct quality reviews, provide guidance and resolve issues and disageements raised in the 
scaring process. If necessaxy, issues and disagreements will be presented to the T&E JCSG for 
final resolution. 

When the above procedures are complete, the JCSG-approved Air Vehicles, Electronic 
Combat, and Armament/Weapons FV scores for each sitelactivity will be provided to the Tri- 
Department BRAC Group as inputs to the op t inh ion  model. 

.Irr 
1 Functional Value questions & weights (To be held: CLOSE HOLD - FOUO) 
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ANNEX to A ~ ~ e n d i x  E: Functional Value Questions & 
Weights 

1. INTRODUCTION: *- 
be used by the T&E JCSG to derived- 

Functional Value 

the weights and points to be used in the 
calculation of FY k+F&WW& 7 

/ *  
b. The weights to be applied to each T&E Test Facility Category (TFC) &meat for the 

calculation of Technical Value 0 and to each element of Physical Value (PV) (i.e.: 
Critical Air/Land/Sea Space, Topography, Climate, etc.). 

c. The FV questions with the maximum points and scoring method for each question. 

2. DISCUSSION: - 
+l" '3 

The value of r T&E sid is composed of tbne unique aetsao; 

a Phvsicd - As desaibed,i-ndix +- $7 2 A a@* to s e  b w m m  the physical d A h  
c k w e h t b  of a kite-. These indude Critical Air/Laud/Sea 
Space. Topography, Climate, Encroachment, and Environment charac tedstics which 

w\u.;r:, combine to produce the PV of the s iq / t -  
nc 

b. Technical . - . As also desai  la c . inapendix A to %dcyunetf ~ h n i c a l  v" 
dwmnswx of a site p --ma&- -of the RkE- 
TFC5of Modeling & Simulation ('Ma), Measurement Facilities (IW. Integntion 
Labs (IL), Hardware-in-the-Loop (HITL) Facilities, Installed Systems Test Facilities 
(ISTF), and Open Air Ranges (OAR). which combine to' produce the TV of tbe sitew 

Py b?? 
c Peo~le - l a e  personnel who conduct and support the T&E ac&mWs provide the 

intellectual value of the site/h-cu,.x 

Physical characteristics that are esseqtial for the conduct of test missions are 
impossible to relocate and consolidate at another site. ?berefore, physical C ~ C S  are 
given higher weig&ig when determining FV. Technical charactaistiics. for the most pa% 

L' 



were constructed or acquired at a site and can be relocated with v8fyir1g de- of cost and 
difficulty depnding upon the complexity of the ~~ r q e d  to support them, 4-1 

+v 

Thlfore, technical characteristics are given a lowe&~$gE&~ Peop are the a t  mobile ,+Is + 
e 

b t  They can be moved w q w d y - d  at k cost* onstitu ono e +Y *- 
w & * C 4  

intellectual skills required o suppo test missions can be accomplished anywhere that has c . ~ ;  M. . uu 
existing T&E sites period of time. Therefore. this is not 
used in the calculation of FV. &W"b& 

Section 3 below provides the assigned weights and rationale for PV, TV, and their 
associated elements. Section 4 provides the rationale for the points assigned to each FV 
question. Figure 1 of Appendix A to the basic document provides a graphic view of how the 
points and weights are rolled-up to obtain FV for a particular Functional Area 

3. RATIONALE FOR WEIGHTS: 

The following paragraphs provide the basis for the T&E JCSG determination of 
appropriate FV weights. 

a. Physical Value - It is of paramount importance that the DoD retain a 
sufficient quantity of air, land, and sea space with broad diversity of physical and 
climatological environments to replicate all geogtaphic regions that tk U.S. Anned Forces 
may be called upon to operate weapons, platforms and sensorsit Such a capability must be 
retained not only for equipment that is currently in the inventory, but also for those under 
deveb ment ' within the period covered by the FYDP. The DoD must retain 
t h e s ? ~  tes=ents while concumntly being nsitive to the developmentA& 
environmental concerns of the land it is steward of and &gionai communities. 
. Such quantities and diversity of space are irreplaceable, and should not be threatened by 
encroachment from community development or environmental limitations 
Therefore PV is given a higher weight to ensure that higher FV is assigned to those sites 
which a a  fully satisfy the physical requirements. 

(1) Critical AirhdlSes S~ace (xx%l- The re~uirement for suff~cient 
quantities of space to conduct test operations is considered the strongest driver in the 
ksignment  of'^^. At some point in time the equipment that has be& subjected to a broad 
battery of focused testing must be fully exercised in realistic operational environments. Such 
testing areas must be Iarge enough. and at times g ! .  emu h. to contaia the test and enmn 

p u b ~ b  safety. h e  avaitabiUy of d . . space is of particular concern.fm -2 Therefore. Critical AidLand(Sea Space was assigned the highest 
weight. 

ANNEX to Appendix E 



(2) T o ~ ~ m a u h v  & Climate (xx% each1 - nK worldwide employment of U.S. 
Anned F o ~ a  requixes that TBE,fi@.i .  be able to test equipment in tbe diverse zbJ,.y 
topographies and ciimat(uonu tbu they will be employed& No single T&E site~&-+ 
support all required operational environments Therefore, the&? two elements wkre each 
given a -lower weight than the element of Critical Air/Land/Sea Space. 

(3) Encroachment & Environment E&E) (xx% each) - Although very 
were deemed to play a secondary 

role in the develop or sea areas that most T&E sites operate in 
gioaal planning and regulatory 

to E&E issues that do not d c t  or inhibit a sites ability 
es are not "driversn in the formulation 
comprehensive impact of these issues 

will be fully addressed in each Military Departments treatment of the installations that their 
T&E facilities are located on. Accordingly, the elements E&E were each 8SSiPnQd r&&v&+ 
low weights. 

&p.?~ ̂ i ~ 4  Adyr;*ai &--+ 

b. ~eehnidl Value m%] - TV elements are typically infrastructuM$ependent 
They require a b & a g  of some sort to house equipment used for testing equipment - 
sometimes in controlled environments Although the elements of TV are very important to ' the overall value of a site, some are relocatable 
physical characteristics. However, some of . . diversity of land forms and availableelevati 

For these reasons the T&E JCSG 
weight in recognition of its #mq$ influence, the ove 
T&E site. C)N 7iE8!Fer 

-(+I-"- 
w s  & 

S*A-- ' - 
(1) Modeline & Simulation Facilities - MgtS facilities,p not 

hfmtructure intensive and are very transportable. cases they require no more 
investment than that required for normal office s fore, M U  facilities were 
assigned  low weight 

(2) Measurement Facilities MF are dependent 
on the physical characteristics of air intensive 
due to the unique design and support structnres that support 

em. Due the size of some of these as some ISTEjb 
are h p k e & h w  very expensive to replicate at another site. Therefore, MF were 

-- 
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(3) Intemation Laboratories (-1 - Most IL facilities are less infm~ucture 
Although they typically 

integration functions acJ N ,iF. 
Therefore, IL were 

C P  
(4) Hardware-in-the-LOOD Facilities (w%1- Hm f a t i e s  amalso b 

infrastructure intensive with sizable equipment investments that are integral to the facilities 
that support them. They typically ~pport  integration at t b e M 8 f s t e m s  level 
Therefore, HlTL facilities were assigned a -weight 

w* 
(5) Installed Svstems Test Facilities (w%) - . . However, those that do exist are as infrastructure intensive as 

HITL facilities. ISTF typically support integration within the weapon platform. Therefore, 
ISTF were assigned a dn t i vdy  kigh weight. 

-* 
, . Air Ranges (wB) - OAR represent an extensive investment in 

iosmunentahoap e enhanced by tbe diversity of azimuth 
and elevation at air/Iand/sea space it supports. In most 
cases it's the of its physical characteristic 
Therefore, OAR facilities were -!A+ d b ~ ~ ~  

'v C ~ Q L -  A, & ~ ~ ; t q  +, & i ~ ~ h  I 4 4  ,LJb*k 9 

4. RATIONALE FOR QUESTIONS & POINTS: ,w - 
zN-b--. 

Attachments 1, 2 & 3 provide the FV questions with points and scoring method for 
each. The attachments will be used to score the functional areas of Air Vehicles, Electronic 
Combat, and  uniti ions respectively. 

&-- 
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a. SCORING SCALES FOR FUNCTIONAL VALUE. 

w Four t_vpes of scoring scales will be used to determine TBsE functional values: 
Yes/No, 0-Max, Hybrid, and 0-Max with Threshold. These scales will be used 
to determine what portion of the total points available to a given question are 
credited to a sitelactivity within a given functional area. Yes/No and 0-Max 
are applied to the great majority of the T&E functional value questions and are 
therefore discussed first. 

(1) YesfNo. This scale is applied to questions for which only a binary 
response is possible. Depending on the sense of the question, all of the 
available points will be credited to a "Yes" response with none being credited to 
a "No" response (e.g., "Is the facility equipped to sup ort TOP SECRET or P Special Access work?"); or, all of the available points wil be credited to a "No" 
response (e.g., Does the facility have limiting environmental characteristics?"). 

(2) 0-Max. This scale is applied to questions for which a continuum of 
responses is possible. Generally, this scoring approach assigns credit on a 
"bigger is better" basis. For example, "What is the ramp space available?" In 
this case, the site with the most ramp space will be credited with all the points 
available to that question. Credit to all other sites will be apportioned linearly 
(i.e., y = m), such that a site with half the amount of ramp space as that of the 
site with the most ramp space will get exactly half of the points available to 
that question. A site with no ramp space will get no points. 

In the "bigger is worse" case, (e.g., "What is the total population inside a 50 
mile radius of the facility?"), the site with no population within the 50 mile 

'I radius will be credited with all of the points available. The site with the most 
population will get no credit. For scoring purposes, responses to questions 
which were cast in the negative sense (bigger is worse) will be converted to the 
positive sense (bigger is better) prior to application of the 0-Max scoring scale. 
This will give functional value credit for the inherent positive value of a site's 
characteristic. For example, responses to "What percent of test missions were 
canceled due to encroachment in the past two years?" are easily converted to 
correspond to the more appropriate (from a functional value perspective) 
question, "What percent of test missions were not canceled due to 
encroachment in the past two years?" 

(3) Hybrid. A hybrid of the preceding two scoring scales has been 
developed to cover a very few questions. It is applied to questions which seek 
"yes/no" responses to a given set of sub-questions. For example, "How many of 
the following spectra are available to test against: RF, EO, IR, MMW, UV, 
laser?" is equivalent to asking six separate "yes/no" sub-questions. If no 
sitelactivity has all six spectra, then the site/activity with the maximum 
number of spectra will set the "maximum" and will get all of the available 
points. Sites/activities with fewer available spectra will be scored on a 0-Max 
basis. 

(4) 0-Max with Threshold. A variation of the 0-Max scoring approach 
can be applied when the capabilities of any given site/activiw exceed the DoD 
requirement (threshold). In this case, a portion of the points available to a 
question (e.g., x %) can be assigned linearly based on a 0-Threshold approach. 
The remaining points (100-x %) can be assigned linearly on a Threshold-Max 
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basis. An example of this is airspace. The site/wtivity with the most airspace 

QV would get all of the points available to that question. A sitelactivity with an 
amount of airspace which just meets the airspace re uirements for the most 

available to that question. 
9 stressing weapon system, current or in the MDP wou d get x % of the points 
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b. QUESTION POINTS FOR FUNCTIONAL VALUE. 

( 1) PHYSICAL VALUE 

(a) Critical Air/ LandISea Space 

Critical air/land/sea space is the most important physical value of 
any other physical subcategory (i.e., topography, climate, encroachment, and 
environment) because it represents an irreplaceable asset that must be 
maintained to support/satisfy DoD test requirements within each of the three 
functional areas -- Air Vehicles, Electronic Corn bat, and Armament/ Weapons. 

(b) Topomaphy 

Air Vehicles. Five out of six types of topography included in the 
Data Call's question were land and one type was water. Therefore, it was 
reasonable to make sea topography count twice as much as any one type of 
land topography. All types of land topography are equally valued and, 
therefore, equally weighted. Since there is only one question in this category, it 
receives the full 100 points. 

Electronic Combat. Same a s  Air Vehicles. 

Armament/ Weapons. Same as Air Vehicles. 

(c) Climate 

Air Vehicles. Two questions were used to define the climatic 
category. One addresses visibility greater than three miles in order to identlfi. 
VFR flight conditions and atmospheric conditions which support photo-optic 
tracking. The other addresses percentage of time test missions are canceled 
due to weather. To air vehicles, which routinely use VFR conditions, visibility 
greater than three miles is weighted higher than missions cancelled. 

Electronic Combat. To electronic combat, test missions can be 
conducted under IFR conditions without adverse impact to mission eficiency 
or data quality. Therefore, the question regarding visibility greater than three 
miles was eliminated. The other question addressing the percentage of time 
test missions are canceled due to weather, was the only question used so it 
received the full 100 points. 

Armament/Weapons. Two questions were used to define the 
climatic category. One addresses visibility greater than three miles in order to 
identie VFR flight conditions and atmospheric conditions which support 
photo-optic tracking. The other addresses percentage of time test missions are 
canceled due to weather. To annament/weapons the questions are equally 
important. 

(d) Encroachment 



w Air Vehicles. Historical test mission impacts due to 
commercial/public use and encroachment are direct indicators of current 
encroachment and are weighted twice a s  high as the indirectlfuture 
encroachment indicators related to total population within 50 and 100 miles 

Electronic Combat. Same as Air vehicles. 

Armament/ Weapons. Same as Air Vehicles. 

(e) Environmental 

Air Vehicles. One question addresses the environmental 
limitations and receives 100% of the points. 

Electronic Combat. Same a s  Air Vehicles. 

Armament/ Weapons. Same as  Air Vehicles. 



(2) TECHNICAL VALUE 

(a) Digital Models and Simulations 

Air Vehicles. DM&S facilities that are critical to the operational 
effectiveness of the armed forces of the U.S. are valued highly and received the 
highest number of points. The capability to perform Top Secret and/or Special 
Access work gives the facility higher value than the possession of specialized 
facilities. 

Electronic Combat. Same as  Air Vehicles. 

Armament/Weapons. Same as Air Vehicles. 

(b) Measurement Facilities 

Air Vehicles. Measurement facilities that are critical to the 
operational effectiveness of the armed forces of the U.S. are valued highly and 
received the highest number of points. The capability to erform Top Secret 
and/or Special Access work gives the facility higher value an the possession 
of specialized facilities. 

8 
Electronic Combat. The question regarding specific spectra to 

test against drives, to a large extent, the value of a given facility (replacement 
cost) as well as whether EC testing can be done at one location or work must 
be distributed among many, which is more costly and the data is difficult to 
correlate. Therefore, the majority of the value (and points) are associated with 
the technical capabilities. Less value (and points) are associated with the 
critical, Top Secret/Special Access, and specialized facilities answers. Specific 
technical test areas are equally weighted. 

Armament/Weapons. The majority of the value (and points) are 
associated with the technical capabilities for armament/weapons. Less value 
(and points) are associated with the critical, Top Secret/Special Access, and 
specialized facilities answers. Specf fic technical test areas are equally 
weighted. 

(c) Integration Laboratories 

Air Vehicles. Integration laboratories that are critical to the 
operational effectiveness of the armed forces of the U.S. are valued highly and 
received the highest number of points. The capability to rfonn Top Secret 
and/or Special Access work gives the facility higher value an the possession 
of specialized facilities. 

ti? 

QW 
Electronic Combat. Same-as Air Vehicles, except questions 1 and 

2 are weighted equally due to the significantly increased cost involved with 
enabling an integration lab to accommodate TOP SECRET I S A  R ~ x r n t b  



F - 

Armament/ Weapons. Same as ~1Gtronic Combat. 

(d) Hardware-in-the-Loop Capabilities 

Air Vehicles. Hardware-in-the-Loop facilities that are critical to 
the operational effectiveness of the armed forces of the U.S. are valued highly 
and received the highest number of points. The capability to perform Top 
Secret and/or Special Access work gives the facility higher value than the 
possession of specialized facilities. 

Electronic Combat. Questions 1 and 2 are weighted higher 
because they are the primary cost and capability drivers for HTIL capabilities 
(question 1 more so than question 2, as additional labs are enerally required 

Top Secret/Special Access, and specialized facilities answers. 
d for additional spectra). Less value (and points) are associate with the critical, 

Armament/Weapons. A s  with EC, the majority of the value (and 
points) are associated with the technical capabilities for armarnent/weapons. 
Less value (and points) are associated with the critical, Top Secret/Special 
Access, and specialized facilities answers. Specific technical test areas are 
equally weighted. 

(e) Installed Systems Test Facilities 

w Air Vehicles. Installed Systems Test facilities that are critical to 
the operational effectiveness of the armed forces of the U.S. are valued highly 
and received the highest number of points. The capability to perform Top 
Secret and/or Special Access work gives the facility higher value than the 
possession of specialized facilities. 

Electronic Combat. Questions 1 through 4 are weighted higher 
because they are the prima.ry cost and capability drivers (especially MILCON) 
for ISTF's. Therefore, the majority of the value and points are associated with 
these required technical capabilities, which are equally weighted. Sub-areas of 
a technical question are also evenly weighted. Of less value and oints are the 

SECRET/ Special Access Required, and specialized facilities. 
P questions associated with test types and higher than irreparab e haxm, TOP 

Armament/Weapons. As  with EC, the majority of the value and 
points are associated with these required technical capabilities, which are 
equally weighted. Sub-areas of a technical question are also evenly weighted. 
Of less value and points are the questions associated with test types and 
higher than irreparable harm, TOP SECRET/Special Access Required, and 
specialized facilities. 

( f )  Open Air Ranzes 

Air Vehicles. OAR facilities comprise the most important 

'u technical value category for air vehicle testing. In addition to required physical 



attributes, the primary drivers behind an CARS capability and cost are length 

w of runway, ramp area available, hangar spacey instrumentation, etc. TOP 
SECRET/Special Access Required is not a major capability or cost driver for an 
OAR and therefore receive less points. 

Electronic Combat. In addition to required physical attributes, 
the primary drivers behind an OAR'S capability and cost are threat simulators 
and instrumentation. These assets are the topics for questions 1 through 8 
(question 8 actually corn bines attributes of physical and technical threat 
simulator capabilities). Questions 9 and 10 are not major capability or cost 
drivers for an OAR and therefore receive less points. 

Armament/Weapons. Maximum value and points are again 
associated with the technical capabilities of an OAR. The types of 
armarnent/weapon tests which a site conducts/scheddes are the highest value 
technical questions, since ability to conduct/ schedule a substantial quantity of 
Air Armament tests is an indicator of infrastructure capability, completeness, 
quality, and uniqueness. The individual (specific) r" s of tests are equally 
weighted. Validated targets and maximum number o simultaneous missions 
requiring telemetry are valued lower than the capability associated with test 
types and higher than irreparable harm, TOP SECRET/ Special Access 
Required, and specialized facilities. 

- 
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ANNEX to Amendix E: Functional Value Questions & 
Weights 

1. INTRODUCTION: 

Appendix E provided the scoring process to be used by the T&E JCSG to derive the 
Functional Value (FV) for T&E sites/activities. This ANNEX pmvides; 

a. The rationale supporting the assignment of the weights and points to be used in the 
calculation of FV. 

b. The weights to be applied to each T&E Test Facility Category (TFC) for the 
calculation of Technical Value 0 and to each element of Physical Value (PV) (i.e.: 
Critical Air/Land/Sea Space, Topography, Climate, etc.). 

c. The FV questions with the maximum points and scoring method for each question. 

2. DISCUSSION: 

' w The value of a T&E sitdactivity is composed of three unique resources: 

a. Phvsical - As described in Appendix A to the basic document, the physical value of a 
site is comprised of its natural characteristics. These include Critical AirLandfSea 
Space, Topography, Climate, Encroachment, and Environment characteristics which 
combine to produce the PV of the sitdactivity. 

b. Technical - As also described in Appendix A to the basic document, the technical 
value of a site is composed of its man-made characteristics. These include all of the 
T&E TFC of Modeling & Simulation (M&S), Measurement Facilities (MF), 
Integration Labs (IL), Hardware-in-the-Loop (HITL) Facilities, Installed Systems Test 
Facilities (ISTF), and Open Air Ranges (OAR), which combine to produce the TV of 
the sitdactivity. 

c. Peoole - The personnel who conduct and support the T&E mission provide the 
intellectual value of the sitdactivity. 

Physical characteristics that are essential for the conduct of test missions are 
impossible to relocate and consolidate at another site. Therefore, physical characteristics are 

- 
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given higher weighting when determining W. Technical characteristics, for the most par-  
were constructed or acquired at a site and can be relocated with varying degrees of cost and 
difficulty depending upon the complexity of the infrastructure required to support them. 
Therefore, technical characteristics are given a lower weighting. People are the most mobile 
resource. They can be moved at lower cost. Reconstitution of the intellectual skills required 
to support test missions can be accomplished anywhere that has existing T&E sites over a 
period of time. Therefore, this resource is not used in the calculation of FV. 

Section 3 below provides the assigned weights and rationale for PV, TV, and their 
associated elements. Section 4 provides the rationale for the points assigned to each FV 
question. Figure 1 of Appendix A to the basic document provides a graphic view of how the 
points and weights are rolled-up to obtain FV for a particular Functional Area. 

3. RATIONALE FOR WEIGHTS: 

The following paragraphs provide the basis for the T&E JCSG determination of 
appropriate FV weights. 

a. Physicid Value ax%) - It is of paramount importance that the DoD retain a 
sufficient quantity of air, land, and sea space with broad diversity of physical and 

lr) climatological environments to replicate aIl geographic regions that the U.S. Armed Forces 
may be called upon to operate weapons, platforms and sensors. Such a capability must be 
retained not only for equipment that is currently in the inventory, but also for those under 
development within the period covered by the FYDP. The DoD must retain the capability to 
test these equipments while concurrently being sensitive to the development & environmental 
concerns of the land it is steward of and their regional communities. Such quantities and 
diversity of space are irreplaceable, and should not be threatened by encroachment from 
community development or environmental limitations. Therefore PV is given a higher weight 
to ensure that higher FV is assigned to those sites which most fully satisfy the physical 
requirements. 

(1) Critical Air/Land/Sea Space (xx%) - The requirement for sufficient 
quantities of space to conduct test operations is considered the strongest driver in the 
assignment of FV. At some point in time the equipment that has been subjected to a broad 
battery of focused testing must be fully exercised in realistic operational environments. Such 
testing areas must be large enough, and at times secure enough, to contain the test and ensure 
of public safety. The availability of DoD controlled space is of particular concern. 
Therefore, CriticaI Air/Land/Sea Space was assigned the highest weight. 
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(2) Tovogravhv & Climate (xx% each1 - The worldwide employment of U.S. 
Armed Forces requires that T&E facilities be able to test equipment in the diverse 
topographies and climatic zones in which they will be employed. No single T&E sitelactivity 
may be able to support all required operational environments. Therefore, these two elements 
were each given a lower weight than the element of Critical Air/Land/Sea Space. 

(3) Encroachment & Environment (E&E) (xx% each) - Although very 
important to the long-term availability of a site, E&E issues were deemed to play a secondary 
role in the development of FV. The comprehensive impact of these issues will be fully 
addressed in each Military Departments treatment of the installations where their T&E 
facilities are located. Furthermore, the large land or sea areas that most T&E sites operate in 
are large enough to enable the site to coordinate with regional planning and regulatory 
agencies to develop solutions to E&E issues that do not restrict or inhibit a sites ability to 
fully support its T&E mission. Therefore, E&E issues are not "drivers" in the formulation of 
T&E FV. Accordingly, the elements E&E were each assigned low weights. 

b. Technical Value (YY %) - TV elements are typically infrastructure and/or 
instrumentation dependent They require a capital investment of some sort to house 
equipment used for testing equipment - sometimes in controlled environments. Although the 
elements of TV are very important to the overall value of a site, some are relocateable and 

1 
can be built anywhere independent of the physical characteristics. However, some of them do 
depend on the diversity of land forms and available elevations. For these reasons the T&E 
JCSG gave TV a lower weight in recognition of its influence on the overall FV of a T&E 
site/activity. 

(1) Modeling & Simulation Facilities (~561- M&S facilities typically consist 
of computer software and hardware components, and are very transportable and not 
infrastructure intensive. In cases they require no more investment than that required for 
normal office space. Therefore, M&S facilities were assigned a low weight. 

(2) Measurement Facilities (w%l- In some instances MF are dependent on 
the physical characteristics of air and land space. They represent a broad spectrum from 
simple to complex facilities, and can be infrastructure intensive due to the unique design and 
support requirements of the buildings and structures that support them. Some of these 
facilities, due their large size (some of which are as large as some ISTFs), would be very 
expensive to replicate at another sitelactivity. Therefore, MF were assigned a medium 
weight. 

(3) Integration Laboratories (w%l- Most n. facilities are less infrastructure 
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intensive and can be relocated, albeit with some degree of difficulty. Although they typically 
only do integration at the component level, some perform integration functions up to the 
system level. Therefore. IL were assigned a low weight. 

(4) Hardware-in-the-LOOD Facilities ( ~ 8 1 -  HlTL facilities can also be 
infrastructure intensive with sizeable equipment investments that are integral to the facilities 
that support them. They typically support integration at the more complex sub-systems level. 
Therefore, HlTL facilities were assigned a medium weight 

(5) Installed Systems Test Facilities ( ~ 9 6 1 -  ISTFs are typically used to test 
a fully integrated weapons system platform, and are also infrastructure intensive. Therefore, 
ISTF were assigned a medium weight. 

(6) Open Air Ranges (yy% 1 - OAR represent an extensive investment in 
instrumentation and supporting infrastructure. The value of the instrumentation is driven by 
quantity and complexity, and is enhanced by the diversity of azimuth and elevation at which 
it can be placed relative to the airnandfsea space it supports. In most cases it's the OAR that 
enables a site to take full advantage of its physical characteristics, and ultimately replicate the 
real world environment. Therefore, OAR facilities were assigned the only high weight for 
w. - 

II 
4. RATIONALE FOR THE SCORING SCALES & POINTS TO FUNCTIONAL 
QUESTIONS: 

Attachments 1, 2 & 3 provide the FV questions to be used to score the functional 
areas of Air Vehicles, Electronic Combat, and ArmamenVMunitions respectively. The 
following paragraphs provide the basis for the T&E JCSG determination of appropriate N 
points and scoring scales used to score the FV questions. 

a. SCORING SCALES FOR FUNCTIONAL VALUE. 

Four types of scoring scales will be used to determine T&E functional values: 
YesMo, 0-Max, Hybrid, and 0-Max with Threshold. These scales will be used to determine 
what portion of the total points available to a given question are credited to a site/activity 
within a given functional area. Yes/No and 0-Max are applied to the great majority of the 
T&E functional value questions and are therefore discussed fust. 

( 1  YesMo. This scale is applied to questions for which only a binary response is 
possible. Depending on the sense of the question, all of the available points will be credited 
to a "Yes" response with none being credited to a "No" response (e-g., "Is the facility 
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equipped to support TOP SECRET or Special Access work?"); or, all of the available points 
will be credited to a "No" response (e.g., Does the facility have limiting environmental 
characteristics?"). 

(2) 0-Max. This scale is applied to questions for which a continuum of responses 
is possible. Generally, this scoring approach assigns credit on a "bigger is better" basis. For 
example, "What is the ramp space available?" In this case, the site with the most ramp space 
will be credited with a l l  the points available to that question. Credit to all other sites will be 
apportioned linearly (i.e., y = mx), such that a site with half the amount of ramp space as that 
of the site with the most ramp space will get exactly half of the points available to that 
question. A site with no ramp space will get no points. 

In the "bigger is worse" case, (e.g., "What is the total population inside a 50 mile radius of 
the facility?"), the site with no population within the 50 mile radius will be credited with all 
of the points available. The site with the most population will get no credit. For scoring 
purposes, responses to questions which were cast in the negative sense (bigger is worse) will 
be converted to the positive sense (bigger is better) prior to application of the 0-Max scoring 
scale. This will give functional value credit for the inherent positive value of a site's 
characteristic. For example, responses to "What percent of test missions were canceled due to 
encroachment in the past two years?" are easily converted to correspond to the more 
appropriate (from a functional value perspective) question, "What percent of test missions 
were not canceled - due to encroachment in the past two years?" 

(3) Hybrid. A hybrid of the preceding two scoring scales has been developed to 
1- cover a very few questions. It is applied to questions which seek "yes/non responses to a 

given set of sub-questions. For example, "How many of the following spectra are available to 
test against: RF, EO, IR, MMW, W, laser?" is equivalent to asking six separate "yes/noW 
subquestions. If no sitelactivity has all six spectra, then the sitdactivity with the maximum 
number of spectra will set the "maximum" and will get all of the available points. 
Sitedactivities with fewer available spectra will be scored on a 0-Max basis. 

(4) 0-Max with Threshold. A variation of the 0-Max scoring approach can be 
applied when the capabilities of any given site/activity exceed the DoD requirement 
(threshold). In this case, a portion of the points available to a question (e.g., x 96) can be 
assigned linearly based on a 0-Threshold approach. The remaining points (100-x %) can be 
assigned linearly on a Threshold-Max basis. 

b. QUESTION POINTS FOR FUNCTIONAL VALUE. 

(1) PHYSICAL VALUE 

(a) Critical Air/Land/Sea S P ~ &  

Critical airflandfsea space is the most important physical value of any other 
physical subcategory (i.e., topography, climate, encroachment, and environment) because it 
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represents an irreplaceable asset that must be maintained to supportlsatisfy DoD test 
requirements within each of the three functional areas -- Air Vehicles, Electronic Combat, and 
Armamenti Weapons. 

Air Vehicles. All questions dealing with air, land, and sea space are valued 
highest, since physical resources are not replaceable (cannot be duplicated). Questions with 
altitude limits and supersonic airspace were given a medium weighting. The length of 
straight line segments was not considered significant for air vehicles, and the T&E JCSG gave 
them low weightings. 

Electronic Combat. All questions dealing with air, land, and sea space are 
valued highest, since physical resources are not replaceable (cannot be duplicated). Questions 
with altitude limits and supersonic airspace were given a medium weighting. The length of 
straight line segments was not considered significant for Electronic Combat, and the T&E 
JCSG gave them low weightings. 

Arrnament/Weapons. All questions dealing with air, land, and sea space are 
- valued highest, since physical resources are not replaceable (cannot be duplicated). Unlike 

Air Vehicles and Electronic Combat, maximum straight line range questions are heavily 

w valued for Armaments/Munitions. Of lesser value were altitude and supersonic corridors, 
since these areas are less of a differentiator among sites. ArmamentJweapons questions deal 
with restricted air space, to include warning areas, since armamentfweapons must be launched 
within restricted airspace (warning area). Also, since armamentlweapons must impact on 
DoD land space, the associated question reflects this requirement. 

(b) To~omaphv 

Air Vehicles. Five out of six types of topography included in the Data Call's 
question were land and one type was water. Therefore, sea was given twice as much weight 
as any one type of land topography due to its importance the naval warfare. All types of land 
topography are equally valued and, therefore, equally weighted. Since there is only one 
question in this category, it receives the full 100 points. 

Electronic Combat. Same as Air Vehicles. 

ArmamentJWeapons. Same as Air Vehicles. 

(c) Climate 

- 
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Air Vehicles. Two questions were used to define the climatic category. One 
addresses visibility greater than three miles in order to identify VFR flight conditions and 
atmospheric conditions which support photo-optic tracking. The other addresses percentage of 
time test missions are canceled due to weather. To air vehicles, which routinely use VFR 
conditions, visibility greater than three miles is weighted higher than missions cancelled. 

Electronic Combat. To electronic combat, test missions can be conducted 
under IFR conditions without adverse impact to mission efficiency or data quality. Therefore, 
the question regarding visibility greater than three miles was eliminated. The other question 
addressing the percentage of time test missions are canceled due to weather, was the only 
question used so it received the full 100 points. 

ArmamenWeapons. Two questions were used to defme the climatic 
category. One addresses visibility greater than three miles in order to identify VFR flight 
conditions and atmospheric conditions which support photo-optic tracking. The other 
addresses percentage of time test missions are canceled due to weather. To 
armament/weapons the questions are equally important. 

(d) Encroachment 

Air Vehicles. Historical test mission impacts due to commercial/public use 
- and encroachment are direct indicators of current encroachment and are weighted twice as 

high as the indirectlfuture encroachment indicators related to total population within 50 and 

QW 
1.00 miles 

Electronic Combat. Same as Air vehicles. 

ArmarnentWeapons. Same as Air Vehicles. 

(e) Environmental 

Alr Vehicles. One question addresses the environmental limitations and 
receives 100% of the points. As stated in Section 3, the comprehensive impact of 
environmental issues will be fully addressed in each Military Department's treatment of the 
installation on which their T&E facilities are located. 

Electronic Combat. Same as Air Vehicles. 

ArmamentWeapons. Same as Air Vehicles. 
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(2) TECHNICAL VALUE 

(a) Didtal Models and Simulations 

Air Vehicles. DM&S facilities that are critical to the operational effectiveness 
of the armed forces of the U.S. are valued highly and received the highest number of points. 
The capability to perform Top Secret andor Special Access work gives the facility higher 
value than the possession of specialized facilities. 

Electronic Combat. Same as Air Vehicles. 

ArmamenWeapons. Same as Air Vehicles. 

(b) Measurement Facilities 

Air Vehicles. Measurement facilities that are critical to the operational 
effectiveness of the armed forces of the U.S. are valued highly and received the highest 
number of points. The capability to perform Top Secret andlor Special Access work gives the 
facility higher value than the possession of specialized facilities. 

El&tronic Combat. The question regarding specific spectra to test against 
drives, to a large extent, the value of a given facility (replacement cost) as well as whether 
EC testing can be done at one location or work must be distributed among many, which is 
more costly and the data is difficult to correlate. Therefore, the majority of the value (and 
points) are associated with the technical capabilities. Less value (and points) are associated 
with the critical, Top Secret/Special Access, and specialized facilities answers. Specific 
technical test areas are equally weighted. 

ArmamenWeapons. The majority of the value (and points) are associated 
with the technical capabilities for armarnentlweapons. Less value (and points) are associated 
with the critical, Top Secret/Special Access, and specialized facilities answers. Specific 
technical test areas are equally weighted. 

(c) Integration Laboratories 

Air Vehicles. Integration laboratories that are critical to the operational 
effectiveness of the armed forces of the U.S. are valued highly and received the highest 
number of points. The capability to perform Top Secret andor Special Access work gives the 
facility higher value than the possession of specialized facilities. 

Electronic Combat. Same as Air Vehicles, except questions 1 and 2 are 
weighted equally due to the significantly increased cost involved with enabling an integration 
lab to accommodate TOP SECRETISAR work. 

- 
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Arrnament/Weapons. Same as Electronic Combat. 

(d) Hardware-in-the-Loop Capabilities 

Air Vehicles. Hardware-in-the-Loop facilities that are critical to the 
operational effectiveness of the armed forces of the U.S. are valued highly and received the 
highest number of points. The capability to perform Top Secret andlor Special Access work 
gives the facility higher value than the possession of specialized facilities. 

Electronic Combat. Questions 1 and 2 are weighted higher because they are 
the primary cost and capability drivers for HITL capabilities (question 1 more so than 
question 2, as additional labs are generally required for additional spectra). Less value (and 
points) are associated with the critical, Top SecretISpecial Access, and specialized facilities 
answers. 

Armament/Weapons. As with EC, the majority of the value (and points) axe 
associated with the technical capabilities for armarnent/weapons. Less value (and points) are 
associated with the critical, Top SecretISpecial Access, and specialized facilities answers. 
Specific technical test areas are equally weighted. 

(e) Installed Systems Test Facilities 

Air Vehicles. Installed Systems Test facilities that are critical to the 
operational effectiveness of the armed forces of the U.S. are valued highly and received the 
highest number of points. The capability to perform Top Secret and/or Special Access work 
gives the facility higher value than the possession of specialized facilities. 

Electronic Combat. Questions 1 through 4 are weighted higher because they 
are the primary cost and capability drivers (especially MILCON) for ISTF's. Therefore, the 
majority of the value and points are associated with these required technical capabilities, 
which are equally weighted. Sub-areas of a technical question are also evenly weighted. Of 
less value and points are the questions associated with test types and higher than Irreparable 
Harm, TOP SECRETISpecial Access Required, and specialized facilities answers. 

ArmarnentfWeapons. As with EC, the majority of the value and points are 
associated with these required technical capabilities, which are equally weighted. Sub-areas 
of a technical question are also evenly weighted; Of less value and points are the questions 
associated with test types and higher than Irreparable Harm, TOP SECRETlSpecial Access 
Required, and specialized facilities. 

(f) Open Air Ranges 

- 
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Air VeNdes. OAR facilities comprise the most important technical value 
category for air vehicle testing. In addition to required physical attributes, the primary drivers 
behind an OAR'S capability and cost are length of runway, ramp area available, hangar space, 
instrumentation, etc. TOP SECRETISpecial Access Required is not a major capability or cost 
driver for an OAR and therefore receive less points. 

Electronic Combat. In addition to required physical attributes, the primary 
drivers behind an OAR'S capability and cost are threat simulators and instrumentation. These 
assets are the topics for questions 1 through 7 (question 7 actually combines attributes of 
physical and technical threat simulator capabilities). Questions 8, 9 and 10 are not major 
capability or cost drivers for an OAR and therefore receive less points. Additionally, question 
2 (although appearing redundant to the sum of questions 3 through 6) is necessary because 
some threat simulators are electronically able to simulate more than one type of threat, but 
not simultaneously. Thus, question 2 provides information concerning overall signal density, 
while questions 3 through 6 address specific types of threats (question 6 being related 
primarily to early warning, ground controlled intercept, acquisition, and command and control 
threats, and the other questions to categories of actual shooters.) 

ArrnamentiWeapons. Maximum value and points are again associated with 
the technical capabilities of an OAR. The types of armament/weapon tests which a site 
conducts~schedules are the highest value technical questions, since ability to conduct~schedule 
a substantial quantity of Air Armament tests is an indicator of infrastructure capability, 
completeness, quiility, and uniqueness. The individual (specific) types of tests are equally 
weighted. Validated targets and maximum number of simultaneous missions requiring 

!' 
telemetry are valued lower than the capability associated with test types and higher than 
Irreparable Harm, TOP SECRET/Special Access Required, and specialized facilities answers. 

ANNEX to Appendix E 
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AfRJEHICLE EVALUATION O ~ S T I O N B  
47/ fJ73 - 

tam' 1. PHYSICAL 

a. CRITICAL AIR/ LAND / SEA SPACE 

/& 1) How many square miles of land space are available to support test 
operations? (3.1 .G. 1) (0 to Max) 

/-f 
/ 

2) How many square miles of sea space are available to support test 
operations? (3.1.G. 1) (0 to Max) 

7 3) Does DoD own or control none, some, or all of the land under the - restricted airspace? (3.1 .G.2) (0, 1/2 ,1) 

4) How many square miles of restricted airspace (including warning areas) / 

are available to support test operations? (3.1.G.3) (0 to Max) 

'7 - 5) What altitude limits are associated with the restricted airspace 
(including warning areas) ? (3.1.G.3) (0 to 100 K - height of block) 

5 6) How many square miles of available airspace are over land? (3.1 .G.5) 
/ (0 to Max) 

7) How many square miles of available airspace are over water? (3.1 .G.5) 
(0 to Max) 

- 

2.5 8) What is the maximum straight line segment in the airspace, in nautical 
/ 

Iclr miles? (3.1.G.7) (0 to Max) 

7 9) Do supersonic areas and/or corridors exist? (3.2 .A. 1) (N/Y) - 
7 10) What altitude limits are associated with the supersonic airspace? 
e (3.2.A.3) (0 to lOOK - height of block) 

1.5 11) What is the maximum straight line segment in the supersonic 
---C airspace, in nautical miles? (3.2.A.4) (0 to Max) 

7 12) What is the minimum altitude allowable in the restricted airspace - (including Warning Areas) (3.1 .G.3) (0 to Max) 

b. TOPOGRAPHICAL 

/e 1) How many of the following types of topography and ground 
cover/vegetation exist within your test airspace: mountains, 
forest/jungle, cultivated lowland, swamp/nverine, desert, or sea? 
(3.l.H.l) (1,1,1,1,1,2) 

c. CLIMATIC 

1) What is the average percentage of days per year that visibility is greater 
than 3 miles? (3.1 .H.8) (0 to Max) 

+4)- 2) What is the percent of test missions ,1986 - 1993, canceled due to 
weather? (3.1 .H.6) (0 to Max) 

I ---a , -. 



OFFICIAL USE ONLY DRAFT WORKING DOCUMENT r5gd, 
- 

-.- - 
'Y 

d. ENCROACHMENT 

3g 
/ 

1) What is the average percentage of test missions per year canceled due 
to commercial or public use over the period reported? (3.1 .C.5) (0 
to Max) 

% 2) What percent of test missions were canceled due to encroachment in 
the past two years? (3.1.C.6) (0 to Max) 

/A' - 3) What is the total population inside a 50 mile radius of the facility? 
(3.1.C.4) (Max to 0) 

/5/ - 4) What is the total population inside a 100 mile radius of the facility? 
(3.1 .C.4) (Max to 0) 

e. ENVIRONMENTAL 

(00 1) Does the facility have limiting environmental characteristics? (3.1.C. 1) 
(N IY)  



OFFICIAL USE ONLY DRAFT WOMNG-~~CUMENT & 1.( 1730 8 I -  

qw a. DIGITAL MODELS AND SIMULATIONS 

55 1) Does the facility provide a T&E product or service without which 
irreparable harm would be imposed on any mission (other than test) 
deemed critical to the operational effectiveness of the armed forces 
of the US? (2.3.B.2) (N/Y) 

33 2) IS the facility equipped to support TOP SECRET or Special Access - Required work? (3.1 .E.3) (N/Y) 

26 3) DO YOU have specialized facilities which are required to support you in - conducting your test operations at your facility? (3.1.D. 1) (N/Y) 

b. MEASUREMENT FACILITIES 

L o  1) Does the facility provide a T&E product or service without which 
irreparable harm would be imposed on any mission (other than test) 
deemed critical to the operational effectiveness of the armed forces 
of the US? (2.3.B.2) (N/Y) 

30 2) I s  the facility equipped to support TOP SECRET or Special Access 
Required work? (3.1 .E.3) (N/Y) 

20 3) Do you have specialized facilities which are required to support you in 
conducting your test operations at your facility? (3.1.D. 1) (N/Y) 

' b 0  c. INTEGRATION LABORATORIES 

<o 1) Does the facility provide a T&E product or senrice without which 
irreparable harm would be imposed on any mission (other than test) 
deemed critical to the operational effectiveness of the 
armed forces of the US? (2.3.B.2) (N/Y) 

32 2) I s  the facility equipped to support TOP SECRET or Special Access 
Required work? (3.1. E.3) (N/Y) 

zz 3) DO you have specialized facilities which are required to support you in 
conducting your test operations at your facility? (3.1.D. 1) (N/Y) 

d. HARDWARE-IN-THE-LOOP CAPABILITIES 

-9 1) Does the facility provide a T&E product or service without which - 
irreparable harm would be- imposed on any mission (other than test] 
deemed critical to the operational effectiveness of the armed forces 
of the US? (2.3.B.2) (N/Y) 

31. 2) I s  the facility equipped to support TOP SECRET or Special Access - 
Required work? (3.1 .E.3) (N/Y) 

3) Do you have specialized facilities which are required to support you in 
'V conducting your test operations at your facility? (3.1 .D. 1) (N/Y) 
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'w 
1 5 1) Can the facility support fighter/helo-sized aircraft testing? (3.2.C.3 &. 

Fat form) (N/Y) 

2) Can the facility su port B-1 bomber/cargo-sized aircraft testing? P (3.2.C.3 86 Fac o m )  (N/Y) 

5 3) Does the facility provide a T&E product or service without which 
/ 

irreparable harm would be imposed on any mission (other than test) 
deemed critical to the operational effectiveness of the armed forces 
of the US? (2.3.B.2) (N/Y) 

2 4) I s  the facility equipped to support TOP SECRET or Special Access 
Required work? (3.1 X.3) (N/Y) 

2 5) Do you have specialized facilities which are required to support you in - 
conducting your test operations at your facility? (3.1.D. 1) (N/Y) 

f. OPEN AIR RANGES 

U 1)) How many of the following types of airvehicles can be tested: fured 
wing, rotary wing, unmanned, cruise missile? (3.2.C. 1) (1,1,1,1) 

/ 1 2) What is the length (in feet) of available concrete runway? (3.2.B. 1) (0 
L- 

to Max) 

'w - /9 3) What is the ramp area available (in sq ft)? (3.2.8.1) (0 to Max) 

/P 4) What is the hangar space available (in sq ft)? (3.2.B. 1) (0 to Max) - 
/ b 5) Are ground facilities available to support preflight checkout and/or - rehearsal of test missions? (3.2.C.2) (N/Y) 

6) Does the facility provide a T&E product or service without which 
irreparable harm would be imposed on any mission (other than test) 
deemed critical to the operational effectiveness of the armed forces 
of the US? (2.3.B.2) (N/Y) 

3 7) I s  the facility equipped to support TOP SECRET or Special Access C 

Required work? (3.1. E.3) (N/Y) 

t 8) Do you have specialized facilities which are required to support you in - 
conducting your test operations at your facility? (3.1.D. 1) (N/Y) 
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a. CRITICAL AIWLAND/SEA SPACE 

L5 1) Haw many square miles of land space are available to support test operations? 
(3.1 .g.l) (WMax Ramp) 

/5  - 2) How many square miles of sea space are available to support test Operations? 
(3.l.g.1) (O/Max Ramp) 

8.75 3) Does DoD own or wntml all, some. or none of the land under the restricted airspaca - 
(induding warning areas)? (3.1 .g.2) (3,2, f ) 

/5 - 4) How many square mi!es of restricted airspace (including warnkg ereas) are available 
to support test operations? (3.4 4.3) (Ramp) 

S. 75 5)  What altitude limits are assbCia?ed with the restricted ainpace (induding warning - 
areas)? (3.1 -9.3) (Ramp - height of block) 

6) How many square miles of available airspace are over land? i3.1 .g.5) (Ramp) 
- 

7 7') How many square miles of available airspace a n  over watef? (3.1.g.5) (Ramp) 

'IJ j 8) What is the maximum shight line segment in the airspace, in nautid miles? 
/ 

(3.1.g.7) (Ramp) 

8. - 7s 9) What is the minimum altitude allowable in the restficted airspace (including warning 
areas)? (3.1 .g.3) (Ramp) 

10) DO supersonic P M S  and/or corridors exisi7 (32.8.1) (YM) 

/ 00 b. TOPOGRAPHICAL: How many of the following type; of topography and ground -- 
cover/vegetation exist within your test airspace: mountains, forestqungle, cultivated 
lowland, swamplriverine, desert, or sea? (3.7. h.1) (1,1,1,1,1,2) 

/ - 00 c. CLINIATIC: What is the percent of test missions, 1986 - 1993, canceled due to weatbefl 
(3.1 .h.e) (Mad0 Ramp) 

3 - 5 1) What is the average percentage of test missions per year canceled due to cornmeml 
or public use over the period reported? (3.1 .c.5) (Max/O Ramp) 

35 - 2) What percent of test missions were canceled due to encroachment in the past two 
yean? (3.l.c.6) (Mad0 Ramp) 

(w - 3) What is the population inside a 50 mile radius of t4e facility? (3.1 x.4) (Maw0 Ramp) 
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- fw '3 4) What is the populahon inside a 9 0 0  mile radrus of ffte tacilrty? (3.1 X.4) (Mad0 Ramp) 

a. ENVIRONMENTAL: Does the facility have Smiting environmental charactsristics7 
(3.1 .c. l)  C(/N) 

a. DIGITAL MODELS AND SIMULATIONS 

% 1) Does the facility provide a T&E pmdud or service without which irreparable ham 
would be imposed on any mission (other than test) deemed critical to the operatlanai 
effectiveness of the armed forces of the US? (2.3.b.2) 

30 .- 2) Is the facility equipped to support TOP S E C R t  of Special Access Required work? 
(3.1 .e.3) (NN) 

za - 3) Are specialized facilities available to support EC test operations? (3.1 .d. 1) (NrT) 

b. MEASGREMENT FACIUTIES 

YE 1) How many of the following spectra are available b test against: RF, EO, IR, MMW. 
UV, laser? (3.3.a.2, 3.3.b.4) (7,1,1,1,1,1) 

- 

3- - 2) Does the facility provide a T&E produd or swvice without ~rhich irreparabie ham 

'43 would be imposed on any mission (other than tes!) deemed critical to the operstionai 
effectiveness of the amed forces of the US? (2.3.b.2) (NM) 

' 'L - 3) Are specia:rred facilities available to support EC test operations? (3.l.a.A) (NrT) 

3 - 4) 1s the faciiity equipped to support TOP SECRET or Special Access Required wcrk? 
(3.1 .e.3) (NN) 

t. INTEGRATION LABORATCRIES - 

5 c  - 1) Does the facility provide a T&E product or service without whim imparable harm 
would be imposed on any mission (other than test) deemed cntkai to the operational 
effectiveness of the armed forces of the US? (2.3.b.2) (NN) 

s -- 2) is the facility equipped to support TOP- SECRET or Special Access Required work? 
(3.7 -9.3) (NN) 

Lf. - 3) Are specialized facilities available to support EC test opera ti or?^? (3.1 .d.l) (NiY) 

d. HARDWARE-IN-THE-LOOP CAPAB!LITIES 

6. - 1) How many of the following speck- are availabb to test against RF. EO, IR, MMW, 
UV, laser? (3.3.a.2, 3.3.b.4) (1,1,1,1,1) 
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35 2) Does the facility have closed4oop threat simulators? (3.3.a.4) (NN) mlv 
5 - 3) Does the faality provide a T8E produc: or service without which irreparable harm 

would be imposed on any mission (other than tesi) deemed critical to the operational 
effectiveness of the amed forces of !ne US? (2.3.b.2) (Nilc) 

3 - 4) Is the facility equipped to support TOP SECRET or Special Access Required worn? 
(3.1 .e.3) (NN) 

2 5) Are specialized facilities available to support EC test opemons? (3.1 .d. 1) (NN) - 
e. INSTALW SYSTEMS TEST FACILITIES 

36 - 1) How many of the following spectra are available to test against: RF, EO, IR, MMW 
UV, lasen (5.3.a.2, 3.3.b.4) (1,1,1,1,1) 

/ $  - 2) Are radio frequency threat signals radiated, injected. or both? (3.3.a2) (1-2) 

/S .- 3; Can the fadlit); support fighterhelicopter-sized aircraft testing? (3.2.c.3.3.3. b. 1, fac 
forms) (NN) 

4) Can the facility support 8-1 bornber!caqo-sized airaaft testing? (3.2.c.3, 3.3.3.1, fac 
forms) (W 

- 

5 - 5) Does the faality provide a f &E pmduct or service without which imparable hann 

IJ would be imposed on any missior, (other than test) deemed critical to the oper~tional 
effectiveness the amed farces of the US? (2.3.b.2) (NN? 

3 6) Is the f a a l i  equipped to support TOP SECRET or Special Access Rewired work? 4 

(3.1 .e.3) (NN) 

L 7) Are specialized facilities ava~lable to support BC test operations? (3.1.6.;) (Nm 

f .  DPEN AIR W N G g  

/9 - 1) How many of the follo-Jving spectta are avaiiable to test against RF, EO, 113, MM\N, 
GV, laser? (3.3.a.2, 3.3.b.4) (1,1,1,1,1,1) 

3 2) is the facility equipped to suppori TOP SECaET or Special Access Required writ? 
(3.1 .e.3) (N/Y) 

4 3) H m  many simultaneous thrsals can be simulated? (3.3.a.2) (CUM= Ramp) 

/Z 4) How many surface-to-air missile threats =n be simulated simultaneously? (3.3.a.2) - 
(O:Max Ramp) 

5) How many airborne interceptor threats can be simulated simultaneously? (3.3.a.2) - 
(0;Max Rar~p) 
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Points Absolute vs 
Relative 

WaturaI (Physical) Value 

1.1 Critical Air/Land/Sea Space 

1.1.1 How many square miles of restricted air space (inc!udhg w h g  15 0-klax 
areas) are available to support test operations? (3.1. G.3, 3.  I .G.4, 
Data Forms) 

1.1.2 How many square rniles of DoD land space are available to 15 0-Max 
support test operations? (3 l.G.1. 3.1.G.2. 3.4.8.1.4 Dm 
Forms) 

1.1.3 How rrany square miles of sea warning area space are wailable to 15 0-~Max 
support test operations? (3.1 .G. 1. 3.1 .G.4, 3.4.B.1 .A, Data 

1.1.4 Wnar is the maximum mraighr line range (in nautical miies) that 3 0 @Mix 
the site can use to test the follcwing? 13.1.G.7, 3.4.R.  1 .C, Data 
f onns) 

a. Air-to-air missiles (1 0 points) 

b. Air-to-surEace weapons ( I0 poims) 

c. Surface-to-air missiles (1 0 points) 



1 . 1 5  - What h d e  huts arc associated with rumcted airspaw 10 3-Xlw 
@iclluling waning areas)? m u m  altitude- minip& 
altitude) (3.1 .G.3,3. i.G.4, Data f o m )  

a Over land ( 5  points) 

b. Over sea ( 5  points) 

1.1.6 What is the site's largcst supersonic area? [length X width in 
nautical milssl(3.2.A.4, Data Forms) 

1 1.7 Nhat is the minimum to maximum altitude wirhin site's supersonic 
coiridor or area which is used to conduct tesiing? ~ k i r n u r n  
altitude - minimum altitude] (3.2.A. 3, Data Forms) 

1.2 Topographical 

How many of the f~llowiny types of topography a..d ground 
wcrlvegetation exist with  your test airspace? (3.1 .H. 1 ) 

a. Mountainous (: 4 poks)  
- 

b. Forested or jung!e ( I  4 points') 

c. Cultivilted lowland (farmland) ( 1  3 points) 

d Swamp or riveriae 14 points) 
C 

e. Desert ( I  4 points) 

f Sea (30 points) - a 

1.3 Climatic 

13.1 What is the average percentage of test missions pw year canceled 
due to weather? (3. I .H.6, Data Forms) [10G0' /ominus (% derived 
fiom # of test missions canceled in FY8G-93 divided by #t oftest 
missions FY86-93)] 



1.3.2 What is the average number oida)*s per year (1985-1993) the 
bisibiiity is greater than 3 miles? (3.1 .H 8. Data Forms) 

Encroachment 

t lkit  is the average percentage of test rissions per year canceled 
due to commercial or public use ? Cia@% minus (C/o derived from # 
of test missions canceled divided by the rr" of test missions over 
period reported)] (3. I .C. 5 ..% Data Forms) 

What percent of test missions were cariceled du3 to mcroachmect 
in the past t-.vo yevs [ 100% tninus (S6 derived from sum of 92 and 
93 canceled missions divided by the sum of 92 and 93 ten 
missions)] (3.1 .C.6, Data Forms) 

What is the total pcpulation inside a 50 mile radius of rhe fac i l iv  
(3. I .C.4) 

What is the totai populajon inside a 100 mile radius of the 
fkcility? (3.1.C.4) 

Environment 

Does the facility have limiting enviromentzl characteristics7 
(3.1.C.1.) 



wPt.0 Technical Value 

2.1 D i g i d  Models and Simulations 

2.1 1 Does ihe facility provide a T&E producr or senice mjthout w h ~ h  5 0 Xoll'es 
ineparable hann wouid be imposed or! any mission (other than re%) 
deemed criricai to the operational eZkctiveness of the aimed furczs 
of the L'S? (2.3.B.2) 

2.1.2 Is the f a d t y  equipped to support Top Secret or Speclal.4ccess 39 XoiYes 
Required work? (5.1 .E. 3) 

2.1.3 Does the facility have speciaiized facilities to stipprt conduct of 30 YoNes 
test operations? (3.1 .D. 1 ) 



Measurement Facilities (MF) 

Site's mamectlweapons T&E measuremmt facdities ccndcct how 90 O-'Vax: 
many of the following? (Dara Fonns) 

a. Environmenral T&E (9 points) 

b. Sdfety T&E (9 points) 

c. Warhead performance T&E (9 points) 

d. Fuze T&E (9 points) 

e. Seeker, sensor and guidance'control performance a d  
targevback~ound signature characterization T&E (9 points) 

f. Propulsion performance T&E (9 points:) 

g. himamdaerodyPamiclaerothem~ performance TdrE 
across subsonic, transonic, and hypersonic regimes 

(9 points) 

h. Gun paformance T&E(9 pohts ) 

i, Electromagnetic Environmeritd Effects (9 roints) 

j. Directed energy (9 points) 

Does the facility provide a T&E p r ~ d u c t  or senice without which 5 P i ~ i  Y es 
irreparable harm would be imposed on any mission (other than test) 
deemed critic& to the operariond effictiveness of the med forces 
of the US? (2.3 B.2) 

Js the fadty equpped to support Top Secret or S p e d  Access 3 So/Yes 
Required work? (3.1 .E. 3) 

Does the fa&@ have specialized faciiities to support conduct of test 2 K0;Yes 
operations? (3. l .D. 1) 

htcgratiou Labs (IL) 



w3 1 
Does the facility provide a T&E product or senice without %hick[ 5 0 Yo/Y es 
irreparable harm would be unposed on any mission (other than te:it) 
decmed cntical to the operational effectiveness of the armed fcrccs 
of the US? (2 3 .B .2) 

2,3.2 Is the facility equipped to support Top Secret cr Special Access 5 0 YaNes 
Required work? ( 5 . 1  .E.3) 

3 -.3%5 Does the facility have specialized fifilities to sapport conduct of test 20 So/Y es 
operations? (3.1 .D. I)  

2.4 Hardware-Ln-The-Loop (HTTL) 

2 4 1  Does the facility provide armarnent/weapors HITL T&E c3pabil;ties 30 0-Ma. 
in rhe foilowing areas? (3.3 .B 4, Data Forms): 

a. RF (1 5 points) 

b. IR (1 5 points) 

c. Laser (1 5 points) 

d. MMW ( I5  points) 

e. EOIvisible (1 5 points) 

f. Midcourse Iner?tial/GPS ( 1  5 points) 

2.4 2 : Does the facility provide a T&E product or smice without whil;h - No:Yes 
irreparable h a m  would be imposed on my misslon (sther than lesr) 
deemed critical to the operntionai effectiveness of the anned forces 
of tihe US? (2.3 B.2) 

3 2.4.: Is the facility equipped to suppon Top Secret or Spenal Accex; .'JoNes 
Required work3 (3 .1  X . 3 )  

2.3.4 Does the facility have specialized faciliues to support conduct of test - Noi'Yes ? 

operations? (3.1 .D. 1) 



Installed Systems Test Facilities OSTF) 

How many of the foUowin8 spectra are available t o  test against? 
(3.3.A2, 3.3.B.4) 

a. RF (6 points) 

b. E0 (6 points) 

c. IR (6 points) 

d. MMW (6 points) 

e. UV (6 points) 

f. Laser (6 points) 

,Qe radio frequency threat signals. (3.3-4.2) 

a. radiated? (9 points) 

b. injected? (9 points) 

Can the facility support fighter/helicopter-sited aircraft testing '! 
(3 .3 .8 .1)  

Can t4e facility support rndtipie fighter-sized and stategic 
bombericargo-sized aircraft testing? (3.3 .B. 1) 

Does the faciliry protide a T&E produa or servce without which 
irrep~rable harm would be imposed or. any mission (other than test) 
deemed critical to the operational effectiveness of the armed for,ces 
ofthe US? (2.3.B 2) 

18 3 o N e s  

18 NoNes 

Is the fanlity equipped to support Top Secret or Special A c c ~ s : ~  3 No/Y es 
Required work? (3.1.E.3) 

25.7 Does the fad ty  have specialized faciiities to suppor, conduct of test 2 NoNes 
operations? (3.1 .D. 1) 



Open Air Ranges (OAR) 

2.6.1 How many of the following types of tests can the site schedule? 
(3.4.B.2.A) 

a Ungulded 2000-lb class ballistic neapons (13 points) 

b. Guided weapons (1 4 points) 

c. S tand-off weapons ( 1  4 points 

d. Short-range missiles (14 points) 

e. Long-range missiles(l4 pointsj 

Does the facility provide the tbllowing validated targets? (3.1 D.;:, 
3.1 .D 2.A) 

a. Specialized land targets (5 points) 

b. Specialized airborne targets (5  points) 

What is the maximum ntlmber of simultaneous missions the fabiity 
can suppon ;hat require telemetry? (3.2.C.6) 

Does the facility provide a T&E prcduct cr senice without whdi 
irreparable ham would be imposed on any mission (other than rest) 
deemed critical to the operational effecriveness of the armed forces 
of the US? (2.3.B.2) 

Is the facility equipped to support Top Secret or Special Access 
Required work? (3.1 .E.3) 

Does &e facility have specialized facilities to support cosduct of test 
operations? (3.1 .D. 1) 
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APPENDIX F. T&E DATABASE AWAGEMENT PROCESS 

1. Purpose: 

This document describes the process to be used for the storage, remeval. and disposition 
of the &ta/information used by the T&E Joint Cross-Service Group (JCSG) and its joint 
Working Group (JWG) for T&E cross-service analysis. 

2. Scope: 

The database is the repository for all working datdiiormation used to conduct the T&E 
cross-service analysis and will consist of hard and soft copy information. Specifically, 
the database will serve as repository for working copies of the T&E data call responses; 
FYDP information; computed functional values, capacity, excess capacity, and workload: 
functional COBRA inputs and outputs; and optimization model inputs and outputs (See 
Atch 1). In addition, the database will maintain an audit trail for ail data and model runs 
by the JWG. Copies of all T&E JCSG approved data/iiorrnation will be provided to the 
Tri-Department BRAC Group for inclusion into its official database. 

A separate database will be established and maintained for classified data/'iormation. 
Strict need to know rules will be applied to control access to this classified information. 

3. Approach: 

The initial database inputs will be the certified responses fiom the data call and certified 
pertinent information from the FYDP. These initial data wiIl be provided by the Tri- 
Department BRAC Group. 

Requisite &ta will be retrieved fiom the database to compute functional value, capacity, 
excess capacity, and workload. This computed information will also be stored in the 
database and provided to the Tri-Department BRAC Group as inputs to the optimization 
model. Results of the op-tion runs will be stored in the database and used to 
develop reaiignment~consolidation alternatives. Functional COBRA runs will be 
conducted for the alternatives using data call responses and computed data extracted fiom 
the database. Results of functional COBRA runs will also be stored in the T&E database. 



- 

3 3  Contiguntion Control: 

The data will be kept in a locked storage area with limited access. A data administrator 
will be appointed by the JCSG to insure that data is properly controlled and maintained. 
?he data administrator will keep track of revisions and maintain an audit trail on all 
changes to the database. The data administrator will serve as principal database interface 
with the Tri-Department BRAC Group and will maintain a log of control numbers for 
model runs. 

4. Database Disposition at End of Study: 

All the requisite database information will be submitted to the Tri-Department BRAC 
Group for their record. This database information will include alternatives, input and 
output data, and other pertinent infoxmation. All working copies of the database and its 
supporting documentation will be destroyed. 
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APPENDM G: CLASSIFIED DATA ANALYSIS 

1. INTROIIUCTION: This appendix provides the data analysis process used by 
the T&E Joint Cross-Service Group (T&E JCSG) to utilize classiiled data (as 
required) to supplement the overall data analysis process as described in the T&E 
Analysis Plan. This classified data analysis process provides a quantitative and 
defensible basis for incorporating classified data into the T&E functional value 
analysis and alternative evaluation process while requiring minimum exposure of 
sensitive information. 

2. POLICY IMPERATIVE: There are classified T&E locations (hereafter referred 
to as "Sites") whch classified BRAC data pertains. As these classified sites are 
DoD unique and geographically constrained, and the rationale for existing 
capabilities there to remain in place is itself classfied, a policy imperative will be 
established for use during the optimization process and subsequent evaluation of 
alternativesand scenarios. This policy imperative will specify the need for the sites' 

' w continued existence under any optimization or scenario outcome, and establish that 
T&E capabilities at  these sites will not be subject to closure or relocation. Test 
workload h m  other locations may be relocated to the sites as capacity allows, and 
certain other T&E capabilities can be relocated there depending upon requirements. 

3. DATA: 

a. CIassified information used for workload and capacity analysis comes only 
from certified data received from the Sites in response to the official T&E JCSG 
Data Call of 31 Mar 94. Due to the classified nature of this data, it will be 
maintained by SAFIAAZ. 

b. SAFIAAZ will arrange for appropriately cleared hcilities for data review, 
when required. Only appropriately designated (in writing to the T&E JCSG Co- 
Chairs) and cleared BRAC team members will have access to the data, and 
SAFIAXZ will record to whom and when access was granted. At no time will 
classified data be removed from SAF/PiAZ control. 

c. A minimum level of required information pertaining to the sites' 
workloads and capacities maybe incorporated into other data for optimization runs 
and alternative development purposes. Classiiled material may be identified only 
in generic terms (i.e., as Site "A*) and, of course, classified information cannot be 
included. 



4. SECURITY: 

a. Personnel in the following positions should be granted program access 
(assuming appropriate clearance levels): 

1) One member from each Service to serve on the Analysis Team 

2) The principal Service members on the T&E Joint Working Group 

3) The principal OSD and Service members on the T&E JCSG 

b. The names, rankdgrades, social security numbers, organizations, home 
stations, phone numbers, dates and places of birth, citizenship, and types and levels 
of clearances and security investigations for personnel serving in the above 
positions should be forwarded to Col Wes Heidenreich of the Air Force BRAC Team 
at (703) 416-8481, fax 416-8485, not later than two weeks before access to classified 
data is required. 
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I. PURPOSE and SCOPE 

This addendum updates the Actions and Milestone schedule necessary to support 
identification of opportunities for consolidating'realigning the T&E infrastructure associated 
with Air Vehicle, Electronic Combat and Armarnent/Weapons testing as part of the FY95 Base 
Realignment and Closure (BRAC) joint cross-senice analyses. 

This addendum focuses on the activities associated with conducting the T&E cross- service 
analyses. formulating alternatives for consideration by the Military Department's BRAC oEces, 
and oversight of the process by T&E Joint Cross-Service Group (JCSG). 

11. ACTIONS 

The major actions required for conduct of the T&E joint cross-service analyses are: 

ACTION 1 : Develop an Overall Analysis Methodology that provides capacity, future workload 
requirements, excess capacity reduction targets and f ic t ional  values for Air Vehicle, Electronic 
Combat. and ArmarnentlMunitions T&E. 

1.1 Develop an analysis framework that uses the FYDP and certified information 

IW provided in response to the T&E JCSG data call and that leads to the 
identification of opportunities for realigninglconsolidating the T&E 
infias truc ture . 

1.2 Develop methodologies for: 
- Projecting future workload requirements 
- Computing excess capacity within each functional area 
- Establishing excess capacity reduction targets 
- Computing functional value (FV) for each T&E hnctional area 

1.3 Adapt a linear optimization model to support the development of T&E cross- 
service realignment/consolidation alternatives 

ACTION 2: Conduct Analysis Using Notional Data 

2.1 Compute functional value using notional data to finalize questions and 
weights. 

2.2 Conduct optimization runs using notional data to develop initial policy 
imperatives, optimization formulations, data analysis procedures, and data 
presentation formats. 
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ACTION 3: Generate Inputs for Analysis 

3.1 Provide questions, weights. and scoring criteria and compute functional value 
using Decision PAD software. 

3.2 Compute hture workload requirements and excess capacity for each functional 
area and test resource category. 

3.3  Provide policy imperatives and other inputs required to run linear optimization 
and functional COBRA models. 

3.4 Provide functional values (FV's) for each fimctional area for each site to the 
Military Departments. 

ACTION 4: Conduct Analysis Using Real Data 

4.1 Review inputs of model runs for accuracy. 

4.2 Analyze outputs and develop initial set of realignment~consolidation 
alternatives. 

w 4.3 Assess operational feasibility and cost effectiveness of each alternative; 
modify, revise, or delete alternatives as required. The assessment will include 
a determination as to whether the alternative retains the capability to satisfy 
DoD T&E requirements. 

4.4 Provide revised set of alternatives to Tri-Department BRAC Group for 
additional optimization and functional COBRA runs. 

ACTION 5: Finalize Alternatives to be provided to the Military Departments 

5.1 Review inputs of model runs for accuracy. 

5.2 Analyze final outputs from Tri-Department BRAC Group. 

5.3 Review each alternative to ensure it is operationally feasible, retains the 
capability to satisfy DoD T&E requirements within each functional area, and is 
economically affordable. 

5.4 Forward recommended alternatives along with supporting rationale and 
documentation to the Military Departments. 



111. INTERNAL CONTROLS 

The T&E Joint Cross-Service Group will adhere to the 13 April 1995 OSD BRAC95 internal 
control plan for base realignment, closure or consolidation studies to ensure the accuracy of data 
collection and analyses. 



MILESTONES FOR CROSS SERVICE ANALYSIS 

TABLE I 

MILESTONE 
Data Call released to Services 
ACTION 1 Overall Analysis Methodology 
JCSG Approves: 

Capacity Calculation 
Future Workload Projection Methodology 
Functional Value 
Target Reduction Methodology 

ACTION 2 Conduct Analysis Using Notional Data 
JCSG Approves: 

Questions 
Weights 
Scoring Criteria 
Initial Policy Imperatives 
Optimization Formulations 

ACTION 3 Generate Inputs for Analysis 
JCSG Approves: 

Functional Values 
Capaci tymequirements 
Policy imperatives 

ACTION 4 Conduct Analysis using Real Data 
JCSG Provides: 

Inputs for OptimizatiodCobra Models 
Functional Values (FV's) for Mil Dept's 

ACTION 5 Finalize Alternatives 
Finalize Alternatives and provide to Mil Departments 
JCSG Approves: 

Alternatives 
Provide to Mil Dept's 

Due Date 
3 1 Mar 94 
6 Jul94 

15 Jul94 

15 Aug 94 

3 Oct 94 

17 Oct 94 

k 



PROCEDURAL ISSUES 

SCORING: ALL THREE SERVICES PRESENT? 
REMOVAL OF DATA OR WORKING PAPERS 
FROM TEC 
- "CONCURRENCE BY JWG" OR 
- PROHIBITED 

CHECKOUT OF T&E DATA 
- DATA ADMINISTRATOR OR 
- INDIVIDUAL LOGOUT 

SCORING PER FUNCTIONAL AREA 
- BY SPECIFIC FUNCTIONAL TEAMS 
- BY ALL 

ACCESS BY MIL DEPT BRAC PERSONNEL 



AIRSPACE SCORING 

ISSUE 

TYPES OF AVAILABLE 
AIRSPACE SCORED 

SCORING BASIS 

SCORING 

ALCM, GLCM, SLCM 

DT&E FRAMEWORK 

ROUTINELY NEEDED AND 
EXTRAORDINARILY NEEDED 
(EG, CRUISE MISSILES, 
STANDOFF WEAPONS, NASP) 

AGAINST DOD-WIDE DEFINED 
REQUIREMENTS PER 
THRESHOLD (THRESHOLDS) 
FOR SAFETY AND 
MANUVERING ENVELOPE FOR 
ROUTINE (-95%) AND 
EXTRAORDINARY 

PERCENTAGE OF DOD-WIDE 
REQUIREMENT SATISFIED 
FOR ROUNTINE AND 
EXTRAORDINARY (VIA 
CONTIGUOUS ACCESSIBLE 
AIRSPACE) 

HANDLED AS EXTRAORDINARY 

SERVICES 

NEEDED FOR TEST MISSION 
AND EXCESS 

AGAINST "PRACTICAL" 
SAFETY FOOTPRINT ANTI 
MANEWERING ENVELOPE OF 
WEAPONS IN FYDP 

PERCENTAGE OF 
"PRACTICAL" REQUIREMENT 
SATISFIED PER SITE PLUS 
EXTRA POINTS (UNDEFINED 
BASIS) FOR "EXPANSION 
CAPBILITY" 

PART OF "PRACTICAL"? 



FUNCTIONAL VALUE FRAMEWORK 
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Purpose 

Present T&E JCSG Plans 
Request approval 
- Analysis Plan 
- Action Plan 

Authorize services to exchange data and 
begin analyqis 
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Agenda 

Analysis Plan 
Issues 
SummarylRecommendation 
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JOINT ANALYSIS TEAM STRUCTURE 
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AF ARMY NAVY 
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-DOCUMENT FOR RECORD 
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JOINT WORKING GROUP 
*DEVELOP DATA CALLS 

TRI-DEPARTMENT BRAC GROUP 
*DEVELOP METHODOLOGIES, WEIGHTS, & 

*CONTROL DATA & MODELS 

OPTlMlZATlON FORMULATIONS *RUN MODELS 

*DEFINE POLICY IMPERATIVES 
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Appendix B -- T&E Workload Projection 
Methodolgy 

Assumptions 
- Amount of work generated by a fixed dollar amount and the 

percentage of work accomplished by each functional area 
category are constant 

- Workload for FYOO and FYOI are the same as that for FY99 

Projected workload (W) computed from FYDP and data 
call as: 

Budget Outlays (FY99)* 
W (FY(99)) = W ((FY92 + FY93)12) x 

Budget Outlays ((FY92 + FY93)12)* 

* Constant FY95 dollars 

Certified inflation indices and outlay rates provided by 
DoD comptroller 
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Appendix C -- Excess Capacity 
- 

Methodology 

Capacity is based on the number of representative 
tests a T&E test facility can conduct simultaneously, 
using an estimated single shift standard of 2008 facility 
hours per year 
Capacity is based on the existing infrastructure 
Assumes that the downtime can be accomodated 
outside of the single shift time period 
Excess Capacity = Capacity - FY2001 Projected 
Workload 
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Excess Capacity Reduction Target 
Methodology 

Excess Capacity Definition 
- Delta between single-s hift capacity and projected 

workload 

Reduction Target Constraints 
- Separate for each T&E functional area 

I 

- Separate for each test facility category within each 
T&E functional area 

- Exclude excess capacity associated with unique, 
one-of-a-kind facilities 
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Appendix F -- Database management process 
Database serves as repository for working copies of: 
- T&E data call responses 
- FYDP information 
- Functional Values 
- Capacity and Excess Capacity 
- Workload projections 
- Functional COBRA inputsloutputs 
- Optimization model inputsloutputs 
- Maintains audit trail 

Control of Database 
- T&E JCSG appoints data administrator 
- Data locked in storage area with limited access (TEC complex) 
- Data administrator maintains log of data and model runs 

Disposition of database at end of study 
- Record copies submitted to Tri-Dept BRAC Group 
- Working copies of databaselsupporting documents will be 

destroyed 
7125194 6:05 PM 12 
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Appendix G -- Classified Data Analysis 

DoD unique and geographically constrained 

T&E capabilities not subject to closure or relocation 
(rationale is classified) 
May absorb workload or other capabilities 
Proposed access 
- One member for each Service analysis team 
- Lead Service member on T&E JWG 
- Principal OSD and Service members on T&E JCSG 

Defines procedure for 
- Data handlinglstoragelanalysis 
- Cleared facility 
- SAFIAAZ OPR for both 
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Issues 

FY99 (T&E) vs FY97 (LablDepot) for sizing 
infrastructure 
Schedule -- I month behind 




