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The: Ilonorable Caspar W. Weinberger 
Secretary of Defcnsc 

Dear Mr. Sc:c:retary: 

We have reviewed the Army’s Area Oriented Depot (AOD) modernization 
program, which is expected to cost over $500 million. The program is to 
provide three new, highly mechanized distribution centers at Sharpe, 
New Cumt)orland, and Red River Army Depots located at Lathrop, Cali- 
fornia; New Cumberland, Pennsylvania; and Texarkana, Texas, 
respectively. 

This program was justified by the 1J.S. Army Materiel Command (AMC) 

and the I J.S. Army Depot Systems Command (DFXCOM) primarily on the 
basis that these new centers would be the most cost effective approach 
to respond to pro,jected 1990 peacetime work load increases resulting 
from ongoing Army force modernization initiatives. The Army estimated 
an annual work load increase of 68 percent, from 7.3 million receipts 
and shiljmcnts to 12.3 million receipts and shipments, between 1980 to 
1990. Fulure mobilization work load was another consideration cited by 
Army officials to justify these projects. In addition, Army officials testi- 
fied that, t,he existing facilities and material handling equipment were 
old and needed replacement. 

Construction of the distribution centers will be staggered and is antici- 
pated to begin at Sharpe and New Cumberland in 1986 and at Red River 
in mid-l 9$7. Each project, is expected to take about 30 months to com- 
plete. Our review concentrated on the Sharpe and New Cumberland 
projects because they are the first and largest, respectively. 

_. _ ._ .___.. ..~ .._ ..- ._.._ ..__. - ..-_-. --.-.- 
New F’acilities May Not, Wtt found important weaknesses in the analyses, assumptions, and docu- 

ment.al,ion used to just,ify these projects. These raise serious doubts 
abou1 whct,hrtr the current scope of the AOD modernization program is 
al)propriat.tt in terms of cost and need. Specifically, we found the 
following: 

l The projected 1990 peacetime work load increases used in Sharpe’s and 
Now Cumbcrland’s original economic analyses and two subsequent 
rc!cornplltat,ions appear to be overstated because of questionable 



assumptions and procedures used in the computation process. The pro- 
,jected work loads are key factors because they must materialize by 
fiscal year 1990 to justify the new construction. (See app. II.) 

. Although wartime mobilization requirements for fiscal year 1990 were 
not developed to support the need for these distribution centers, the ccn- 
ters are being designed with mobilization capacities equal to three times 
their projected 1990 peacetime work loads. Current AOD capacity 
exceeds current mobilization requirements, which are based on a factor 
of 1 .G times current peacetime work load. (See app. III.) 

. Claimed problems with the AODS' equipment had not been documented, 
and existing material handling systems and facilities did not appear to 
have degraded AOD performance. Problems appeared to be limited to 
material handling systems which could be replaced. Further, substantial 
funds have been spent in the past several years for new equipment at 
Sharpe and New Cumberland. Some of this equipment would still be 
used if the distribution centers become operational; however, much of it 
would not. (See app. IV.) 

l Contrary to Army regulations, the economic analyses done to justify the 
AOI) program (1.) did not identify viable, less costly alternatives to the 
new centers, other than maintaining the status quo, (2) excluded major 
costs directly attributable to the Sharpe and New Cumberland projects, 
i.e., design and software development costs, which would affect the eco- 
nomic viability and payback period for the new facilities, and (3) did not, 
reflect the sensitivity of either alternative to changes in estimated costs, 
although relatively minor cost increases could reverse the analyses’ con- 
clusions regarding the preferred alternative. (See app. V.) 

l Based on our analyses of the work loads at the two AOIH, the highly 

I mechanized operations being designed into the new centers might be 
unnecessary. (See app. VI.) 

l Existing ACM') work load distribution imbalances which create operational 
inefficiencies, such as significantly higher processing costs at Sharpe, ryi 
would likely be perpetuated under the modernization program. (See app. 
VII *) 

donclusions and 
tiecommendations 

-._* ..___ _,-.-_._ __... _.,“__-.-----~ -.-.------.---_ .---.. ------.-- ..--. --- .--._. ----- 
We do not question the need to improve certain aspects of current, AOI) 
operations; however, our work suggests that viable and less costly altor- 
natives to the current program exist and should be fully considered. 
Further, the decision supporting a program of this scope should be 
based on analyses using sound principles which can be documented. 
Therefore, we recommend that before significant construction begins at 
Sharpe, the Secretary of Defense ensure that 
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. auditable ACM peacetime work load projections are developed using sta- 
tistically valid forecasting principles, 

. the information necessary to identify the amount of excess capacity or 
capability needed to support emergencies and mobilization is developed, 

l options for improving the efficiency and capability of existing facilities 
to satisfy any projected work load increases developed in the effort rec- 
ommended above are examined and the cost effectiveness of these 
options is compared with the current estimated cost of constructing IWW 

distribution centers, and 
9 the AODS current operations and work load distribution imbalances are 

analyzed to identify potential economies and efficiencies to be gained by 
further consolidation or realignment of the AOD system. 

..--- __. 
Agency Comments and DOD agreed with most of our key findings concerning the analyses, 

Our Evaluation 
assumptions, and documentation originally used to justify the AOD mod- 
ernization projects. For example, DOD stated that (1) the documentation 
to support the peacetime work load projections contained in the original 
economic analyses, as well as the two subsequent recomputations by the 
Army, were not complete and the analyses raised questions about the 
need for the AOD modernization program, (2) mobilization requirements 
ha.d not been developed to support the size and capacity of the planned 
distribution centers, (3) current AOD equipment maintenance problems 
were ill defined, (4) only two alternatives had been considered in the 
economic analyses performed to justify these projects, (5) the savings- 
to-investment ratios for the modernization projects were marginal, and 
(6) investment costs of $56.3 million, which were directly attributable to 
these projects, had been omitted from the economic analyses done to jus- 
tify them. 

Since DOD agreed that, the different forecasting methodologies used in 
the original economic analyses and the two used in the Army’s response 
to GAO'S tentative findings raised questions about the AODS' work load 
projections, DOD decided to review the peacetime work load projections 
as suggested in our first recommendation. According to DOD, only 
auditable supporting documentation was used in this effort to substan- 
tiate the Army’s requirement. DOD'S review was made from November 
18 to 22, 1985, and generated a fourth methodology and a fourth esti- 
mate of the AODs 1990 work load, as well as selective modifications to 
the original economic analyses. 

IHJD concluded that its effort verified the need for and cost effectiveness 
of the AOI) projects. ‘I’hertlforc, DOD disagreed with our rccommc~ndation 
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to delay the program to examine options for improving the efficiency 
and capability of existing facilities. In fact, the Army awarded the con- 
tract for the Sharpe Depot project before DOD provided official com- 
ments on our draft report. finds programmed for Sharpe total $117 
million, a 29-percent increase over the projected cost of $90.4 million 
developed about 1 year earlier. This increase was the result of cost 
underestimation, not an increase in the scope of the project, and 
required AMC to reprogram about $26 million from other activities. 

Our evaluation of the fourth projection of the AODS' peacetime work load 
presented by DOD raised a number of the same questions regarding the 
adequacy of the analyses, assumptions, and documentation that we 
identified with the three previous computations. Our concerns about the 
work load projections and the assumptions used by DOD and the Army 
are discussed in appendix II. 

DOD also disagreed with our recommendation to analyze the AOD'S cur- 
rent work load distribution, citing a recent Army study which recom- 
mended maintaining the three AOD system. As discussed in appendix VII, 
we do not believe the study cited supports DOD'S position but actually 
supports the need for further refinement of the system. Since we had 
many of the same questions about WD'S work load computation analysis 
as with three previous analyses, we are retaining our recommendations. 

The important points raised by DOD regarding each area discussed in this 
report are evaluated in each appendix. We have made changes to reflect 
DOD comments where appropriate. 

As you know, 31 U.S.C. 8 720 requires the head of a federal agency to 
submit a written statement on actions taken on our recommendations to 

* 

the House Committee on Government Operations and the Senate Com- 
mittee on Governmental Affairs not later than 60 days after the date of 
the report and to the House and Senate Committees on Appropriations 
with the agency’s first request for appropriations made more than 60 
days after the date of the report. 

Page 4 GAO/NS- Army Depots 
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We are sending copies of this report to the Chairmen of the above Com- 
mittees and of the House and Senate Committees on Armed Services and 
to the Director, Office of Management and Budget. 

Sincerely yours, 

Frank C. Conahan 
Director 

Page 5 GAO/NSW Army Depots 
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Background 

The Army’s Area Oriented Depot (AOD) Modernization Program, 
expected to cost over $500 million, is a project to provide three very 
sophisticated, mechanized distribution centers at the Sharpe Depot, 
Lathrop, California; the Red River Depot, Texarkana, Texas; and the 
New Cumberland Depot, New Cumberland, Pennsylvania. Construction 
is planned to start at Sharpe and New Cumberland in 1986 and at Red 
River in 1987. 

The basic function of the three AODS, which were established in 1976, is 
to receive, store, and ship secondary items (primarily repair parts and 
other support-type items) in response to Army unit requisitions for 
Army-managed items, such as repair parts for aircraft, missiles, and 
vehicles, plus some frequently used Defense Logistics Agency (WA) and 
General Services Administration (GSA) items. Requisitions are filled 
either from inventories maintained at the ~01:)s (referred to as mission 
stock) or shipments from other sources, such as vendors and other 
depots. Sharpe and New Cumberland also serve as consolidation points 
for the containerization of overseas shipments. The ~01)s are the custo-, 
dian of mission stocks; however, they do not establish requisitioning 
objectives, order items to maintain inventories, or determine what items 
will pass through their consolidation points. These functions are per- 
formed by the Army’s materiel readiness commands (MICS) 

According to Army Materiel Command (AMC) and Depot Systems Com- 
mand (IXSCOM) officials, the planned AOI) distribution centers are the 
most cost effective method to respond to the current force moderniza- 
tion initiatives, which the Army states will increase the AOD peacetime 
work load 68 percent- from 7.3 million receipts and shipments in fiscal 
year 1980 to 12.3 million in fiscal year 1990. The Army is designing 
these centers to handle this entire work load on a single 8-hour shift 
with second and third shifts available for emergencies and mobilization. b 
According to the Army, the major savings associated with the new dis- 
tribution centers will be the cost avoidance of employing fewer people to 
process the forecasted 1990 work loads than would be required using 
the existing facilities. 

According to project justifications (1) present facilities would have to 
operate on a three-shift basis to meet the projected peacetime work load, 
leaving little or no flexibility for responding to emergency or mobiliza- 
tion demands, and (2) most existing material handling equipment would 
have to be replaced whether or not new facilities are constructed. Total 
funding requirements for the modernization program, as of October 
1984, are shown in table I. 1. 
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Table 1.1: Total Funding Requirements 
for Modernlratlon Program, as of 
October 1 tI84 

Dollars in Millions ._ .._ _ 
Military Army 

construction mocurement Total 
Sharpe 

New &r$&ark 
Red Hi”;; ‘. _ 

Total 

$49.0 $41.4 $90.4 

93.8 79.1 lI2.9 

87.7 52.7 1404 

$z30.5 $173.2 $403.7 

In addition, the Army had programmed $84.4 million for transition, 
facility design, and systems software development costs. 

AOD Inventory and 
Work Load 
Characteristics 

.------~ ---.- --_..-_ -.---- _____.. . .._. .._. .-_- _. -- ..^ -.- _.............. ._-.- 

The AODS’ work load is measured in terms of the number of receipts, 
shipments, and transshipments processed during a fiscal year. C;encbr- 
ally, receipts consist of items the MHCS ship to the depots to store as 
mission stock. Shipments consist of items issued directly from depot 
mission stocks to customers in the continental IJnited States or issued to 
the Containerization and Consolidation Point (CCP). Transshipments are 
all items which pass through the CCP for consolidation before being sent 
overseas. New Cumberland and Sharpe have CCP sections; Red River 
does not; however, overseas shipments are made from that facility. 

We compiled the following information on the inventory and work load 
characteristics for the Sharpe and New Cumberland AODS: 

Y 

. At the end of fiscal year 1984, the largest AOD, New Cumberland, 
stocked a total of 182,409 lines,’ including 105,546 Army-managed items 
and 53,375 nLA/GSA-managed items. 

l At the end of fiscal year 1984, the smallest AW, Sharpc, stocked 122,2 15 
lines, including 90,835 Army items and 30,680 I&A/GSA items. Ir 

l Of the lines stocked at New Cumberland and Sharpe, about 96 percent, 
weigh less than 45 pounds per individual item. 

. Most of the lines stored have low demand. During fiscal year 19X4, H 1.13 
percent of the lines stored at New Cumberland and Sharpe expc~~.il.lrrr:nci 
nine or fewer demands; 41.7 percent of the total had no demands. 

l A considerable part of the activity at each AOD was attributable to ICI,/ 

GSA-managed lines. These items accounted for about 44 pcrcxml, and 21 
percent of all 1984 shiprnents at New Cumberland and Sharpe, respcc- 
tively, or about 40 percent for both AODS. ILA/GSA iterns, according t,o 
work load projections used in the economic analyses, were expcc:t.c:d to 

- 
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remain stable at or near the fiscal year 1984 level for the foreseeable 
future. 

. From 1980 to 1984, the number of Army-managed lines shipped from 
both AODS increased 3.3 percent-an average increase of less than 1 per- 
cent a year. As a percentage of total shipments, Army-managed lines 
dropped from 63 percent to 68 percent over this period. 

Objectives, Scope, and Our objectives were to evaluate the Army studies and other documenta- 

Methodology 
tion addressing the justification for the AOD modernization program. 
Specifically, we sought to determine how work load projections, both 
peacetime and mobilization, had been used to justify this program and 
evaluate these analyses for soundness in program plans, cost analysis, 
and facility design concept. 

Initially, our survey work focused on Sharpe’s project because it would 
be the first one constructed and later included New Cumberland’s 
because it was the largest in size and cost. We also obtained work load 
statistics and other background data for Red River for comparisons with 
the two other AODS. In addition to performing work at Sharpe and New 
Cumberland, we performed work at AMC, Alexandria, Virginia; DESCOM, 

Chambersburg, Pennsylvania; the U.S. Army Aviation Systems Com- 
mand, St. Louis, Missouri; and the U.S. Army Tank-Automotive Com- 
mand, Warren, Michigan. 

Our work included interviews with officials at the above locations and 
an examination of records pertinent to our objectives. The Army’s Logis- 
tics Control Activity at the Presidio of San Francisco, California, pro- 
vided fiscal year 1984 worldwide shipment data for the Sharpe, New 
Cumberland, and Red River AODS. 

We toured the Defense Logistics Agency’s Automated Warehousing and 
Retrieval System at Richmond, Virginia, to become familiar with the 
sophisticated material handling and other features of a modern distribu- 
tion center. We also interviewed officials at DlLA Headquarters at Cam- 
eron Station, Alexandria, Virginia. 

Our review was performed in accordance with generally accepted gov- 
ernment auditing standards. Fieldwork on this assignment was per- 
formed from April 1984 through March 1986. On May 8, 1986, we gave 
the Commander, AMC, a statement of our tentative findings. We did addi- 
tional work through August 1986 to evaluate new data contained in 
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Appendix I 
Back@ound 

- -  

AMC'S response. Additional work was also done in January 1986 evalu- 
ating new data presented in DOD'S official agency comments. A summary 
of AMC'S and DOD'S response and our evaluation is contained at the end 
of appendixes II through VII. 
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Questionablk l?ex&tk~le ‘Work Load Projections 

.._ .“..““.. ., ,_. ..--. ._ .._,. ..__ -___-. I- _____.._.-__- --_~ 
The projected I990 peacetime work load increases used in the economic 
analyses to justify the need for and size of the new distribution centers 
at, the Sharpe and New Cumberland depots appeared to be overstated 
because of the questionable assumptions, procedures, and methodologies 
used to compute the forecasts. For example, we found the following: 

. AM(J could not document the validity of two key assumptions used to 
support thrr grojoctcd AOL) work load increases, which are the primary 
justifications for the modernization program. These assumptions con- 
cern (I) the number of new lines expected to enter the Army’s inventory 
as a result of force modernization and (2) the number of these new lines 
that would be stocked by each AOD. 

. I Iigh demand lines managed by DIA were included in the historical 
receipt and shipment data used to project the anticipated work load 
associated with Army-managed items for New Cumberland. We believe 
this was improper since inclusion of DLA-managed lines significantly 
inflated the projected work load because Army-managed lines at New 
Cumbcrland, in general, experience a much lower demand than those 
managed by ILA. 

. I)w<:(.)M used two different methodologies to forecast the work load 
inerelzses for New Cumbcrland and Sharpe, each of which assumed that 
( 1) contrary to past experience, the number of new lines entering the 
Army’s inventory because of force modernization would not be offset by 
some current lines becoming inactive or less active and (2) the average 
activity for new lines would be the same as those currently in the 
inventory. 

Y 

The pro,jected work loads for the new facilities are key factors because 
the economic analyses for the two projects showed that the ratios of 
savings in operating costs to capital investment for the new distribution 
centers used to justify their construction were marginal and depended yr 
on the projected peacetime work load increases materializing by fiscal 
year 1990. E’or example, at least 90 percent of Sharpc’s projected 1990 
work load must be achieved in order to reach the break-even point, that 
is, for operating cost savings to equal the capital investment. Similarly, 
New (l~urnbt?rlarrtl must realize at least 83 percent of its projected work 
load to be economically viable. 
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Force Mdernization 
Tmpaet on Army 
hvcntory and AOD 
Operations Not 
~hcumented 

-~-. 

The significant increase projected to occur in AOD activity from 1980 to- 
1990 was attributed by DESCOM and AMC officials to the number of new 
lines expected to enter the Army’s total inventory as a result of force 
modernization, According to DFXJOM, the primary rationale for the mod- 
ernization program was based on two key assumptions: (1) about 
172,000 new lines would enter the inventory to support approximately 
MO new Army systems, with the AOD system stocking 125,000 of the 
new lines, and (2) each AOD would continue to stock the same percentage 
of Army lines in 1990 as it did in 1980. For example, New Cumberland’s 
forecast was based on the assumption that this depot would stock 
tiB,250 (or about 53 percent) of the 126,000 lines in 1990, which is the 
same percentage of Army items New Cumberland stocked in fiscal year 
1980. However, neither AMC nor DESCOM could document either 
assumption. 

--.. “-_--._l--- - 

Fwecast Techniques The projected peacetime work loads used in the economic analyses to 

Appear to Overstate 
justify and determine the size of the distribution centers appeared to be 
overstated as a result of questionable forecast techniques used by 

hx~jections INWOM. While these projects are of standard design and were justified 
on the same basis (i.e., increased peacetime work load), different 
methods were used to project the work load for New Cumberland and 
Sharpe. These different methods produced different results. For 
example, New Cumberland’s projected work load would have been 
reduced by about 27 percent if Sharpe’s methodology had been used. 

The following sections discuss how the fiscal year 1990 peacetime work 

Y loads were computed for the New Cumberland and Sharpe AODS and 

4 why we believe the methodologies were flawed. 

I. 1 I.. ..~. _.. .,. .._, l.l I .” .,.- I.“._-” -.-- “-.“l.-l__--___- - ui 

Nqw Cumtw+uu.i Army To compute its 1990 design year work load, New Cumberland used fiscal 

I hipot E’r,recast year 1980 as the base year for calculating several averages and ratios. 

Mktlrodolo~y rl CJomputations applying these factors and several assumptions were used 
to develop the 1990 work load projections. 

lVojcr:t~i SlGI)rrrt?nts In computing design year shipments, New Cumberland’s economic anal- 
ysis assumed that the 127,000 lines that were active’ in 1980 (55 per- 
cent of total stocked lines) would account for the same number of 
shipments in 1990 as they did in 1980. It was also assumed that new 



lines entering the inventory due to force modernization would average 
the same number of shipments that active lines in 1980 averaged. That 
is, since the 127,000 active inventory lines in 1980 averaged 19.71 ship- 
ments, the 1990 projection assumed the 66,260 new lines from force 
modernization would also average 19.71 shipments annually. The New 
Cumberland projection for fiscal year 1990 also included 202,737 ship- 
ments for the Package Processing Point2 Thus, 1990 shipments were 
computed as shown in table II. I. 

TabIs 11.1: Computatlon of 1990 
Shipmentr From New Cumberland 1980 actual shmnerils 2.5b%826 

Projected .increase (66,250 X 19.71) 1,305,787 

Package Processing Point work load 202,?37 

1990 projected shipments 4,011,350 

We question the assumptions that all active lines in a base year will con- 
tinue to be active 10 years later and that activity increases proportion- 
ally to the number of new lines received. Analysis of historical data at 
New Cumberland does not support these assumptions. For example, in 
fiscal year 1982, about 20,000 new lines entered the invent,ory at New 
Cumbttrland, yet total shipments in fiscal year 1983 were only 27,588 
higher than in fiscal year 1982--not 394,200 that would be obtained by 
multiplying the average shipments (19.71) by the 20,000 new lines. 
Additionally, over 40 percent, of the lines stored in fiscal years 1980-83 
were not active, which suggests that new lines received are not totally 
additive because marry inventory lines also become inactive. If the New 
Cumborland (lconomic analysis had assumed that the percentage of inac- 
tive lines would remain constant through fiscal year 1990, as was 
assumed for other work load relationships, only about 36,400 more 
active lines would ho added to the inventory by 1990---considerably less yu 
than the 66,2fiO additional lines the economic analysis used. Applying 
the 19.71. average to the 36,400 new lines reduces the projected 1990 
shipment increase of 1 .3 million by about 600,000 shipments, or 46 
pc!rccnt.. 

Hased on the assumptions the Army used to compute the number of new 
lines entoting New Cumberland’s inventory, we believe the 19.71 
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Appendix II 
c$ut!nl,ionable I’c?rcr!tirne Work 
InHId PrOj~?CtionW 

average used to project shipments was invalid because it would over- 
state shipment projec:tions for Army lines. While projection computa- 
tions assumed that, the majority of new lines would be managed by the 
Army, the 19.71 average included the high activity generated by DLA/ 

Gsn-managed items. These lines accounted for over 43 percent of New 
Cumberland’s shipments between fiscal years 1980 and 1984, although 
they constituted less than about one-fourth of the total lines stocked. 
Therefore, we believe including DIA/GSA activity in the average ship- 
ment figure intlated the 1990 shipment projection, because our analysis 
showed that the average activity per line in storage for fiscal years 
1980-84 was 30 percent, higher when MA/GSA lines are included. 

Wc believt: it wouLd be more appropriate to base projections of Army- 
managed lines on the demand associated with such items. Similarly, 
shipment projections for ma/Gstz-managed items should be based on the 
demand associated with the limited numbers of WA/GSA lines which 
could rnecl; the criteria set forth in I)LA/GSA stockage agreements with 
New Cumbcrlarrd if a determina,tion is made that those items will be 
stored at, Nt-:w Cumberland. 

1‘0 estimate design yctar receipts, New Cumberland applied a ratio of the 
fiscal year 1980 lines shipped and lines received to its projected fiscal 
year 1990 design year shipments which ‘were developed as described 
above. Thus, 1990 receipts were computed as follows: 

“. _.. ...l..l I. _--__I .._. “_“. 
iti& 11.2:‘Computatlon of 1990 

--..- _.._ ..“I --.....- I..- ..__ .._“_---_ _ ..-.. - .---- .-... --..-._---l-l_---.-----.~- 

Reqelpts for New Cumberland 
I I 

1 

1980 shipments " .. ~- 
_-..-.. ___.. ..___. ._ ..____ .._ ._...-___ ._.^__._.___. .._._._______ 

2,502,826 = 9.44 
1980 r&A+ 265,044 - . _ _. - . .-... _.... __..._... ̂_ ._.... -_.- __....._ -___- 

1990 projected shipments 4,011,350 = 424,931 li 
I!386 k& above '- 

..-_. .---.. ..-.-. . . ..__..... - ..-._ . _.....-.-...... .-__ .-... 
9.44 

Our analysis of the shipment and receipt data for fiscal years 1979-84 
indicated that there was not; a stable ratio between shipments and 
rcccipts. Although shipments increased each year, primarily because of 
increased I)IA item activity, receipts decreased in 2 of 6 years. For 
instance, in fiscal year 1984, New Cumberland’s shipments were 8 per- 
cent, higher than irr 1980 but receipts for 1984 were 14 percent lower. 
Further, the ratios for the period 1979-84 ranged from 9.44 to 12.07. 
IJsing these ratios, the projected receipts would range between 424,931, 
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as shown in the economic analysis, and 332,341 -a work load 22 per- 
cent lower than projected by New Cumberland. This, coupled with the 
fact that these receipt projections were based on the shipment projec- 
tions, which we believe are erroneous, raised questions about the 
validity of the receipts computation. 

I’rqjW~d (;(:I’ Work In,ad In computing its forecast of the design year C:CP work load, New Cumber- 
land assumed that shipments through the CCP in fiscal year 1990 would 
increase at the same rate as all shipments. Thus, actual fiscal year 1980 
U:P shipments of 1,838,223 were increased by the same 60.27-percent 
factor calculated for other shipments. The 1990 CCP projection was com- 
puted a*(i follows: 

Tabia 11.3: Computation of 1990 CCP 
Woik Load for New Cumbarland 1990’shipment increase (1,508,524) =: 60.27% 

1980 shipments (2,502,826) 

(1,838,223)X(.6027) + (1,838,223) = 2,946,120 

This projection appeared to be overstated because it is based on the 
questionable shipment projections discussed earlier and applied the 
computed growth factor to I&A/GSA line activity, which was projected to 
remain stable over this period. This is a significant factor because of the 
high percentage of DIA/GSA overseas shipments that were processed 
through the CCPS at both New Cumberland and Sharpe, as shown in 
table 11.4. 

,,“““” ; ,,,, I I -... I.” -.-.- -.-----~-- ------ _-----~-__- 
Tabjle Il.4:rFY 1994 Overseas Shipments 
Fro 
Ma ager [ 

New, Cumberland and Sharpe by Number of Items in Thousands . .._.............. ..- ._- . . ..- .-.... 
DLAIGSA managed Army managed-. Total no. of 

No. of items Percent No. of items Percent items Y 

New 
Cumberland 738 59.4 505 40.6 1,243 

Sharpe 
. .._. ..~... ..-~ - - -. 

.48 
~. ..-._. -_ .._ ._ 

26.5 132 73.5 180 

..” “&“. . . -... -__-._- . .._..._ _ __-_--__._,..-. _,--.--_---“- -----_ 
SkqN? Army Depot Sharpe used an entirely different methodology to compute its 1990 

E’curecast Methodology design year work load, which was based on receipt and shipment fore- 
casts provided by the MRCS for fiscal years 1984-88. DESCOM provided 
estimates for fiscal years 1989 and 1990. Sharpe also included a projec- 
tion for its Package Processing Point work load, which we believe was 
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overstated. AMC and DOD have deleted this work load in their updated 
forecasts. 

Our review of fiscal years 1984-88 work load projections at the two 
largest of the six Army MIZCS, which manage Sharpe’s work load, showed 
that; generally the projections were based on historical receipt and ship- 
ment work load data (fiscal years 1980-82) adjusted to reflect increases. 
However, the adjustment factors in the MRC forecast methodology were 
not documented and, therefore, it was not possible to evaluate their 
validity. 

Work loads for fiscal years 1989 and 1990 were projected by DESCOM 

using a straight-line average of the annual increase shown by the MHCS' 

forecasts for fiscal years 1984-88. The projections showed 1.2 million 
receipts and shipments for Sharpe in fiscal year 1988. Of the 1.2 million, 
630,000, or 44 percent, were merely straight-line projections of earlier 
periods. Most of this work load consisted of DIA/GSA lines which showed 
no work load change from 1984 through 1988. This shows that DESCOM 

did not forecast an increase in DLA/GSA work load due to force moderni- 
zation for Sharpe in computing fiscal year 1990 work load projections. 
However, as discussed earlier, New Cumberland’s 1990 forecast was 
increased significantly by including DIA/GSA line activity in its work load 
forecast. 

--___ ------_ ---- 

A&E Views and Our In response to our statement of tentative findings of May 8, 1985, AMG 

ETalu’ation 
stated that it had decided to update the three AODS' 1990 peacetime 
work load forecasts and to disregard the projections previously devel- 
oped, along with the methodologies used to compute them. AMC prepared 
another forecast for each AOD based on a different methodology and Y 
reversed a number of basic assumptions used in the earlier economic 
analyses. We found the new methodology to also be flawed and the 
resulting projections equally questionable. Specific AMC comments and 
our evaluation follow. 

_. I ._... ._^_-......... I . . -_.--.-_-.-..--...-.-..-_-.-_--_- -.- -- 

Impac’t of Force AM(: reiterated its contention that new line items entering the Army 

Modernixation inventory to support new systems would not be offset by current line 
items becoming less active as well as inactive. To support this conten- 
tion, AMC stated that replaced systems would be (1) used as war 
reserves, (2) redistributed to Reserve components, and (3) made avail- 
able to other countries through foreign military sales. 

Ibye GAO/NSIAD-86-S4 Army Depots 



We questioned the validity of this position for the following reasons: 

. The first two actions cited above by AMC, using material as war reserves 
and for Reserve components, should result in a net reduction in the 
activity of lines currently stored, not an increase in AOD activity. This is 
because (1) fewer parts are required as systems are placed in war 
reserve storage as compared with usage by active units and (2) systems 
placed in Reserve components are used less frequently than when oper- 
ated by active forces. Historically, foreign military sales have been a 
small part of Aon activity--only 4 to 7 percent. 

l AMC'S contention also requires acceptance of what we believe to be ques- 
tionable assumptions, i.e., that systems in the Army’s inventory (1) have, 
an infinite useful life and (2) do not become technically obsolete. 

l AMC'S assumptions were inconsistent with the fact that huge quantities 
of inactive stocks have been accumulating at both New Cumberland and 
Sharpe. For example, in recent years, New Cumberland has reduced the 
number of lines stocked from almost 240,000 at the beginning of fiscal 
year 1984 to 165,000 (as of April 1985) mostly by eliminating “dead” or 
inactive st,ocks; this was a mission stock reduction of almost 33 percent. 
PurLher, in 1984, almost 42 percent of the combined total lines stocked 
at Sharpe and New Cumberland experienced no demands at all. 

I Y 
I 

( 1 
I 

With regard to force modernization, AMC, in its response to our tentative 
findings, increased its projection of the number of force modernization 
systems to be fielded from 860 to 1,200 and reduced the number of 
repair parts associated with modernization from 172,000 to 70,000. 
However, these changes had no effect on the work load projections, as 
discussed below. AMC officials stated that these changes were based on 
the latest Army Modernization Information Memorandum and other doc- 
ummts. llowcver, when we contacted AMC to validate these revisions, 
AMC was unable to provide auditable documentation. Iyr 

.*__ _ * . - .  “ “ *  I  , , , . . .  “_ll-,_ll .l”ll_-- . . - _  _.-~_~-l~.“~.lll_--l~---l--_l_-“l . . - . . _  - l - - - . - - . -_ l .  -_ _.__- I - . . - -  ._--_ - . ._~_--~_-~---_-- - . - - - -  

D$A and GSA Requirements While AMC: agreed that DLA/GSA lines accounted for a significant amount 
of AU) work load, it reversed its earlier position that DLA/GSA work load 
would remain relatively stable over the foreseeable future. AMC com- 
mented that, such activity would be higher due to force modernization 
systems. AM(: offered no estimate of how much higher this work load 
would be. 

AMC also commented that the increase in active Army divisions would 
increasr! l.)I,A/GSA item requirements. In our opinion, an increase due to 
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Appendix II 

this factor seems highly unlikely. The Army, as reflected in recent con- 
gressional hearings, is establishing four new active light infantry divi- 
sions; however, these divisions are, for the most part, being established 
by conversions and modifications of existing units and will require no 
increases in personnel or quantities of force modernization systems. 
According to Army testimony, they will be much smaller, both in terms 
of people and equipment, than existing infantry divisions; thus, they 
should not require significant increased support. 

l--_*l_--_l.“-._____I “ ._ ”  -----_--_-___- --__._ -  _ . - .  -_-._.-___- -__-._--- . -_-_- 

Revised Work Load ANC: stated it had developed and applied a different methodology to sup- 

Computations port work load projections for each AOI) that, overall, supported a work 
load level that was 102 percent of the original fiscal year 1990 work 
load forecasts used in the economic analyses. Further, AMC provided 
another computation using adjusted MRC work load forecast data for all 
Army depots. Using this second approach, AMC computed a work load 
forecast, for fiscal year 1990 that was 93 percent of the forecast used in 
the economic analyses. As discussed below, we believe each of these 
computations was flawed. 

Rather than compute separate forecasts for receipts and shipments, as 
was done in previous projections, the new methodology combined these 
two elements into one forecast. This new methodology was based on the 
premise that AOI~ work loads would increase due to increased require- 
ments for customer support associated with current lines stocked in the 
supply system, as well as increases associated with new lines entering 
the supply system as a result of force modernization. AMC referred to 
these increases in activity, presumed not to be associated with force 
modernization, as “mission growth.” 

The computations used to forecast “mission growth” were based on 
,fiscal years 1980 and 1984 actual receipts and shipments for the three 
AODS combined. The percentage increase between 1980 and 1984 was 
computed and then divided by 4 to determine the average growth per 
year, which was 2.8 percent. Fiscal year 1984 actual receipt and ship- 
ment work loads were used as the base to project mission growth by 
assuming 2%percent average growth for the 6 fiscal years 198590. 
I’hus, the fiscal year 1990 combined work load for the three AODS associ- 
ated with mission growth was projected to be 6,485,OOO. 

We believe this procedure was unsound and did not represent a long- 
term trend or consider work load fluctuations in the intervening years. 
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For example, New Cumberland’s fiscal year 1984 shipment work load 
increased 5 percent due to one-time shipments made t,o other depots to 
clear a site for constructing the new distribution center. Also, if the 
period between fiscal years 1981-85 had been chosen, rather than USC)- 
84, growth would have been only 1.7 percent per year. Thus, fiscal year 
1090 receipts and shipments would have been reduced by 39 percent per 
year, or by about 364,000, by 1990. 

AMC's modernization work load methodology assumed that line item 
activity due to force modernization was not included in the “mission 
growth” inercase discussed above, although a number of force moderni- 
zation systems have been in the fielding process for a number of years. 
Table II.5 shows how fiscal year 1990 receipts and shipments due to 
force modernization were calculated by applying a ratio of the receipts 
and shipments per line items stored for fiscal year 1984 to the 70,000 
new lines AMC: now said would result from force modernization. 

Table 11.5: Projected 1990 AOD 
Receipta and Shipments Due to Force 
Modernization 

Receipts and Shipments in Thousands 

AOD 

Average 
number of 

receipts and 
shipments 1990 force 

per line modernization 
stored (FY receipts and 

New lines 1984) shipments 
New Cumberland 
Red River 

Sh&oe 

70,000 15.8 ~ 1,106 ~.- 
70,000 8.9 ‘. 6% 

70.000 7.1 497 

Total 2,226 

We believe this methodology used to compute the fiscal year 1990 force Iy 

modernization work load was questionable because it assumes that each 
AOI) will store all new modernization items, whereas the prior work load 
assumptions and economic analyses assumed that the AODS would store 
only a portion of the new lines. For example, in prior computations, it 
was assumed that New Cumberland would store 53 percent and Sharpc 
35 percent of the new lines associated with modernization equipment. 
None of the AODS has stored all line items in the past. 

Also, the average number of receipts and shipments per line shown in 
table II.5 above for New Cumberland was inflated by the recent stock 
relocation of 70,000 lines of “dead” or inactive stocks to clear space for 
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the new distribution center. These items accounted for nearly 30 percent 
of line items stored at New Cumberland at the time of relocation. 

(XX” Work Ix,acl In revising fiscal year 1990 estimates for the CCP work load, AMC offi- 
cials essentially used the same methodology used to compute mission 
growth. However, computations were based on each AOD instead of an 
aggregate of the three AODS. AMC computed the percentage increases in 
c:(:P work load for New Cumberland and Sharpe during fiscal years 1980- 
84. These percentages were divided by 4 to compute an average growth 
per year of 9 percent for New Cumberland and 10 percent for Sharpe. 
These percentages were then multiplied by 6 to reflect the average 
annual growth during fiscal years 1984-90. Table II.6 shows the results 
of this computation, 

- .+ _ I I -  . I  _ . . -  I . .  I_ . . -  - . -  . “ . . . - -~~~_.~- - - . . .  1_1-- 

fatble ll.6: Projected 1990 CCP Growth 
at $ew Cumberland and Sharpe Average 

annual 
percentage 
increase in 

CCP Percenta e 
P 

CCP shipments 
shipments growth to Y (thousands) 

FYs 1900-04 1990 FY 1984 FY 1990 
New Cumberland 

..- . -.. _. . - . . _.... ..__ ._ _ 
9 54 2,501 3,852 

Sharoe 10 60 740 1.184 

Using the above methodology, the Army’s revised CCP work load was 32 
percent higher than in the original forecasts used in the economic anal- 
yses. We believe this computation was questionable because AMC chose 
to use simple averages which do not address significant fluctuations in 
(XI work load between fiscal years 1980 and 1984. For example, during 
fiscal year 1984, there was a huge increase in CCP work load at New 
Cumbcrland and Sharpe accounting for over half the growth for the 4- I 

year period. However, AMC had not documented the reason this took 
place or determined whether it would occur again between 1984 and 
1990. Once again, applying AMC'S methodology to another period would 
result in significant differences. For example, if the work load for fiscal 
years 1980-83 were substituted for New Cumberland, the average 
annual increase for the period would be 4 percent, reducing New Cum- 
berland’s projected increase by almost 50 percent. 

V&dating Computation To further support its contention that the original receipts and shipment 
projections were valid, DFXCOM officials compared their projections 

GAO/NSIAD-%S4 Army Depots 



l”*-l”-_ . - . . -  . - . - .  . - - -  _ ._ .  . I _ .  “ I . .  _ . . .  I ” .  I ” .  . I  I . ”  “ I  I  I I  .  . . - . . .  . . _ I . . . .  - - -  - . . - - - . - - - . - - - - - -  . . - -  . - - -  -  .  ~- - . - - - l .  . -  ___-_ I  ____-- 

Appendix II 
QueHtionabk? I'eart?1.i1nr Work 

IA)Hd I'rcrJw!ttoIm 

against computations based on forecasts by the MRCS. Hecause they con- 
sidered these forecasts to be significantly understated, AMC raised them 
based on the varianctts computed between what the MIZCS had forecast 
and the actual receipt and shipment work load for the last three fore- 
casting cycles. IHLSCOM assumed that the MRCS forecasts did not include 
force modernization items; therefore, DEXOM computed the projected 
activity associated with the 70,000 force modernization line items 
entering the inventory and added this amount to the adjusted MRC 

forecasts. 

AMC: stated that this further supported the work load projections used in 
the economic: analyses, since the two projections were within 7 percent 
of each other. We question how this second computation could validate 
either the original projections or the revised projections for the fol- 
lowing reasons: 

l The second computation was based on MHC forecasts which AMC chose to 
disregard in computing its first revised computation in responding to 
our statement of tentative findings because it considered them unreli- 
able. IJurtAer, AMC could not document that the ~1~:s had not considered 
forct! modernization items in their forecasts. In discussions with the two 
MRCS we visited, we were told that force modernization items had been 
included in tlkcir AO~ work load forecasts. 

l While the first and second revised computations were within 9 percent 
of each other, the receipts and shipments activity associated with force 
modernization in the first computation was 4 times greater than in the 
st~ond computat,ion--2,22~j,OOO to 563,000-because of different proce- 
dures used to project this impact of force modernization items on MI) 
work load. We beliovc this raised more questions about the validity of 
these forecasts. 

y1 
__“. “...I _..., “__ ._.-. -... _.. ._ .,...._ .” --.-_-.- ____.. - _... -._--~ ._--- _ -___,-- ~ .___ ----_- 

Afgency Comments and Ix)I) agreed that documentation to support the work load projections 

Our Evaluation 
contained in the economic analyses and AMC'S response to our tentative 
st,at,ttmttnt of findings, dated May 8, 1985, was not complete. According 
to I)(M), a validation process was therefore undertaken to address the 
force modernization, mission growth, DLA/GS~Z work loads, and CCP work 
load. The results of this process were as follows: 

l I”(~~~~~.-~!~-~lf’l’n~~~~c~1!. IWKOM personnel identified the number of unique 
(additive!) resupply repair parts expected to incur failures for 120 force 
modernization systems, some of which had been fielded and some which 
had not. DOI’) said this process had identified about 36,950 lines, or an 
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average of 308 per system. According to TX)D, the number of individual 
force modernization systems requiring wholesale supply support ranged 
between 276 and 649. Therefore, the number of additional force mod- 
ernization lines to be stocked at ,the AOIIS was estimated to range 
between 85,008 (276 x 308) and 199,892 (649 x 308). DOD stated that, 
according to U.S. Army Materiel Command Regulation 740-4, the 
stockagc and issue of secondary items to support field activities world- 
wide would be lirnited to New Cumberland, Red River, and Sharpe Army 
I)epots. Based on this policy, DOD said each AOD would receive 100 per- 
cent stockage of secondary items entering the inventory as a result of 
force modernization. 

. Mission Growth_. DOI) stated that 1985 had been selected as the base year 
because it ha.d been the most current and a zero growth factor was 
assumed for mission stock to compensate for an unknown amount of 
items displaced by force modernization. 

l ul,l\_l(isQOther Work Load. In its revised work load computation, DOD _-__ __(-_ -_- “.._“. ,.__ _.- -- ._ __““-- 
used an increase of 15 percent (3 percent a year) between 1986 and 
1990 in u&managed item activity at each of the three AODS. DOD stated 
that IH,A had forecast a work load increase of 6 percent a year for items 
it managed. IX)I) stated that it assumed only half of this growth, or 3 
percent per year, for its new computation. According to DOD, this &per- 
cent growth FActor was further supported by the fact that DLA/GSA 

receipts and issues had increased at a rate of about 3 percent a year 
from fiscal year 1980 to fiscal year 1985. 

l ~(“1’ Work Load i.)or) agreed that the initial analysis posed questions. ‘L -.---- _.__.” I........-..’ 
1 Iowevcr, 1x11) stated that additional analysis of Sharpe and New Cum- 
bcrland C(:P work load from fiscal years 1976 to 1985 confirmed the rea- 
sonablenc?ss of’ AMC’S projections in response to our tentative findings. 
Further, the 1985 (x:1” work load was 86 percent and 89 percent of the 
original economic analysis projection for New Cumberland and Sharpe, 
respectively. IJsing the average growth from 1978 to 1985, the CCP at yu 

Sharp<! can expect to process 112 percent of the economic analysis 
volume and New Cumberland can expect to process 121 percent of the 
economic analysis volume. The net effect of the revised forecast is that 
the potential cost savings cited in the economic analyses are 
understated. 

Hased on the above, r)c)t) stated that it believed the results of this effort 
supported t,he need to continue the planned AOD modernization program. 

The Army and WI.) have made a total of four work load computations 
using varied estimates of and assumptions about; (1) the number of new 
systems the Army plans to introduce as part of its modernization 
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efforts, (2) the number of new spare parts that will be associated with 
these systems, and (3) how these systems and parts will influence the 
~01’)s’ work load. 

In its original projection of the 1.990 AOD work load, the Army assumed 
that its force modernization program consisted of 860 new systems that, 
would generate 172,000 new spare parts, of which 125,000 would be 
stocked by the AODS. We questioned the validity of these figures because 
the Army could not document the source or basis for assuming the addi- 
tion of 172,000 new spare parts to its inventory. AMC subsequently dis- 
carded these assumptions and provided new work load projections 
which assumed that force modernization consisted of 1,200 systems for 
which 70,000 line items could be identified for stockage at the ~01)s. We 
questioned these assumptions and the validity of the computations in 
which they were used because the Army could not provide auditable 
documentation. 

Y 

Regarding DOD’S computation, which was the fourth done, we question 
the method used to estimate the number of new repair parts assumed to 
be associated with Army force modernization. The 120 systems used to 
develop the 308 average parts per system were not selected on a random 
basis. Therefore, it cannot be assumed, with any degree of confidence, 
that the average is representative of the systems universe. Accordingly, 
the range of new parts projected by DOD using that average is not statis- 
tically valid. Further, the lines identified were not screened to determine 
if they would be managed by the Army, as opposed to ILA or other item 
managers. In addition, we question DOD’S contention that 100 percent of 
the repair parts which will enter the Army’s inventory between 1985 
and 1.990 will be stocked at each AOD. This assertion is counter to past, 
experience as discussed on pages 15 and 22. More importantly, the draft 
AMC Regulation 740-4 cited by DOD does not support this contention. * 
While the draft regulation states that stockage of repair parts would be 
limited to the three AODS, it does not state that each AOI) will stock 100 
percent of the items. The draft regulation states that stockage at each 
AOD, both in terms of the range and quantity of items, would be based on 
customer demand data. 

Second, we believe that IX)I) and the Army overstated the number of 
total repair parts that are projected for the Army inventory and that 
will be handled by the AODS. The mission growth assumptions do not 
account for any decrease in the stockage of repair parts which are asso- 
ciated with old and/or obsolete equipment that is being and will be 
replaced/superseded by new and product-improved systems. For 
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example, the Army is buying thousands of IIigh Mobility Multipurpose 
Wheeled Vehicles (IIMMWVS) and Commercial IJtility Cargo Vehicles 
(crrcvsj to replace thousands of older vehicles, such as the 1-l/4-ton 
M56l/M762 Gamma Goat trucks and the M880 pick-up-type trucks 
which have been in service for many years. The HMMWVS and C~ICVS will 
require new repair parts; however, stockage and use of repair parts 
unique to Gamma Goats and other replaced equipment will likely be 
reduced as customer demand decreases. 

Third, according to IX)D’S comments, the latest work load computations 
are based upon systems which have been fielded or are projected to be 
fielded but are not yet affecting AOD work load. Thus, IXID’S comments 
suggest that Army modernization is an event expected to occur some- 
time after 1985. Army modernization is a continuing process and has 
been going on for some time. For example, since the late 1970’s and 
early 1980’s, the Army has fielded, and is in a continuing process of 
fielding, many new and/or improved systems including, among others, 
(1) the UH-60 Black Hawk helicopter, (2) the Stinger missile system, (3) 
the M6OA3 and Ml tanks, (4) the AH-E version of the Cobra helicopter, 
(5) the M88A2 tank recovery vehicles, (6) the CH-47D helicopter, (7) the 
Ml 13A2 personnel carriers, (8) the Ml10A2, M109A1, and Ml98 howit- 
zers, and (9) the improved Tovv vehicle, as well as the improved ‘IQW 
and TXlW-2 missiles. During this period (1979-86), the increase in the 
number of active Army-managed items was about 53,000-from about 
342,000 to about 395,000. For the same period, the AODS’ receipts and 
shipments increased an average of about 2 percent a year-far less than 
the approximate 7-percent average that would have been required to 
coincide with the Army’s original forecast. For the ACIDS to achieve DOD’S 

latest 1990 work load projections, an annual average increase in the 
range of 10 and 22 percent will be required between 1986 and 1990. 

Fourth, we are concerned with DOD’S projection of DIJ\ work load growth 
at the AOI)S. r)on did not provide any rationale for the assumption that 
AOI) work load could be expressed as a percentage of DLA’S work load. 
We are also concerned about the projections of growth in I)LA activity at 
any of the ~01)s other than possibly at New Cumberland. The Army has 
no agreement with ILA to allow it to stock additional I)LA items at the 
Sharpe and Red River ~01)s. 

The DIVA items now stocked at these two AOIB were once Army-managed 
items and are stocked there a~ the result of an item manager transfer 
program in the early 1980’s. IHA and the Army do have an agreement at 
New (:urnberland to allow that A(X) to stock certain high dtmanri INJI 



Appendix II 
Questionable Peacetime Work 
Load Pro.jt?ceions 

items to support Europe only.3 However, DI,A officials have stated that 
new LLA items would likely be stored at DLA’s nearby depot in 
Mechanicsburg, Pennsylvania- not New Cumberland. Thus, in our view, 
there is not a sound basis to assume increasing DLA work loads at the 
Sharpe and Red River AODS and potentially no basis for increases at New 
Cumberland. 

Further, we do not agree that DOD’S analysis of CCP trends confirms the 
reasonableness of the ~XP computations. DOD’S analysis does not address 
the reasons that fluctuations have occurred or why they would con- 
tinue. Its analysis did not address why CCP has grown to near 1990 
levels. DOD’S analysis also included the start-up period where CCP work 
load was growing at a much higher rate than it would normally. We do 
not believe that the periods DOD analyzed can be used as a representa- 
tive baseline until the sources of the CCP growth are defined. Further, 
while the WI’ has grown to levels near that computed in the economic 
analyses, the current CXP sections appear to have adequate capacity to 
process it. For example, while CCP has increased from 2.16 million ship- 
ments in 1983 to 2.61 million shipments in 1986 at New Cumberland, the 
UP work force has decreased about 19 percent during this period, 

31n 1976, a memorandum of understanding was initiated establishing &&age of certain high demand 
DIA lines (defined aq six annual demands per line) at New Cumberland in support of Europe. 
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Mobilization Requirements Not Developed 

The size of each new distribution center was based on its ability to pro- 
cess the projected 1990 peacetime work load on a single shift, leaving 
second and third shifts available for potential emergencies and wartime 
mobilization. Thus, each A011 will have a mobilization capability equal to 
three times the projected 1990 peace time work load, a planning factor 
almost twice the 1.6 multiplier now used in current readiness assess- 
ments. However, projected 1990 mobilization requirements have not 
been developed or analyzed. 

Thus, the economic analyses did not address mobilization requirements, 
and we found no evidence to indicate that any evaluation had been 
made of the trade-offs between a. facility with a single shift capacity 
versus a smaller capacity facility requiring multiple shifts to process 
peacetime work load. Further, the new distribution facilities may have 
to operate on multiple shifts to process priority requisitions arriving late 
in the day even though the capacity would exist for a single shift opera- 
tion. Therefore, in our opinion, there is no assurance that the new facili- 
ties will be optimally sized or that they can be justified in terms of 
supporting mobilization. 

-~.---------- ..---- ~-.---- 

Readiness Assessments Recent AMC: Readiness Evaluation System reports show that the existing 
facilities at each of the three AODS have more than sufficient capacity to 
meet current mobilization requirements and could be classified as “fully 
ready.” In fact, current capabilities considerably exceed current require- 
mcnts. However, DWCOM has downgraded the reports’ readiness ratings 
citing facilities, personnel, equipment, and automatic data processing 
problems. As discussed on page 33, we could not document how these 
factors had negatively affected performance of depot operations. 

A 
The AMC: Readiness Evaluation System permits readiness ratings to be 
changed on the basis of the command’s or unit commanders’ subjective 
evaluations of such factors as facilities, personnel, equipment, and ADP 
status. For example, in 1982, DWOM assigned a “marginally ready” 
rating to supply missions at the three AODS, although the commanders at 
both New Cumberland and Red River had considered their supply mis- 
sions to be “fully ready” because capacities far exceeded 100 percent of 
their stated mobilization requirements. DESCOM did not require the AODS 

to submit readiness reports in 1983. In 1984, when the AODS again sub- 
mitted the readiness reports, the three AODS still had more than enough 
capacity to handle mobilization requirements and computations 
reflected a “fully ready” posture. This occurred even though DE%XIM 

increased the mobilization work load over the requirements submitted 

Page29 GAO/NSIAJM6-84 Army Depots 



~” “. _. .-_. ._ . -. .I ..__.._. - ..___.. ..___... .._ .._._.. ..___ 
Appendix III 
MrMlhtlorr Ibc~ulremcv~t,~ Not. Ibdr~ped 

by the MHCS, because it considered the MRCS forecasts to be unrealisti- 
cally low. DI1;SC:OM's revised forecasts were based on a mobilization work 
load multiplier of 1.6 of normal peacetime activity for the AODS. This is 
considerably below the work load multiplier capacity of 3 that will be 
available in the new facilities. 

The Army has not developed fiscal year 1990 mobilization work load 
requirements to support its need for a second and third shift capability 
at its ACIDS to meet mobilization requirements. Consequently, the Army 
has no way of knowing whether the size of its new distribution centers 
will meet or exceed its requirements. 

Furthermore, even though the capacity would exist, the AODS may never 
be able to operate on a single shift basis because certain priority work 
loads are subject to priority processing over which the AODS have little 
or no control. Sharpe uses a swing shift of about 60 people to process 
priority shipments that arrive late in the day. According to Sharpe, 
there will probably always be a need to stagger shifts, even in the new 
distribution centers, to meet priority shipment demands that cannot be 
processed during normal working hours. 

AMC Views and Our 
Ekaluation 

I 
I I 

/ 

AMC agreed that the mobilization work load was not a factor in sizing the 
distribution centers and stated that peacetime work load projections 
were the basis for determining the amount of space needed. Although no 
documentation was provided, AMC stated that operating on a single shift 
was Army policy and was consistent with industry practice, AMC com- 
mented that multiple shift operations should be avoided because of 
increased labor costs and excessive equipment wear. 

b 
While we agree that second and third shift operations would result in 
increased costs and equipment wear, no evidence was provided to indi- 
cate that an evaluation had been made of the trade-offs of a single shift 
versus a multiple shift operation in a smaller facility to handle total 
work load requirements. 

Regarding mobilization planning, AMC officials stated that the 1.6 multi- 
plier used to forecast current mobilization requirements was based on 
executing only the European Theater LDGPLAN and that requirements 
would be considerably higher if additional I.JXI%ANS were used in the 
projections. However, they did not state the likelihood of additional 
II.)GI’LANS being implemented which might warrant a mobilization 
work load tllree times peacetime requirements. They also did not 
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load increase percentage. The study did indicate that the overall mobili- 
zation work load would increase about 376 percent; however, it also con- 
cluded that, the proposed streamlined distribution system had sufficient 
capacity to process this increase. The study also acknowledged that its 
mobilization projections were likely to be overstated because its method- 
ology did not address the degree to which (1) shipments to customers 
would bypass depots during mobilization and (2) individual shipments 
would get larger and heavier rather than increase in number. 

IWD did not provide any rationale or documentation to indicate how a 
mobilization increase computed in the late 1970’s for all service depots 
could be used to determine mobilization requirements for the Army GODS 
in 1990. 
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Claimed Problems With EIqtipment Were 
Not Documented 

DOOM officials, in fiscal year 1986 hearings before cogmzant House and 
Senate committees, testified that the material handling equipment sys- 
tems in the three AODS were old and needed replacement. But we found 
that the Army had spent considerable amounts in recent years on new 
AOD equipment and related facilities modifications. F’urther, the Army 
could not identify or document any extensive problems with most of the 
existing equipment. 

Our review indicated that equipment problems were limited to two spe- 
cific systems which could be replaced without constructing new distri- 
bution centers. Further, we found that performance standards at the 
AODS were being met with existing equipment. 

During fiscal years 1979-84, New Cumberland spent about $6.2 million 
and Sharpe about $3.8 million on new equipment and improvements for 
AOD operations. Specific accomplishments include the following: 

l Sharpe replaced one-third of its forklifts at a cost of $762,000 and pur- 
chased $28 million worth of other material handling equipment, 
including a mechanized storage carousel. 

. New Cumberland established the Package Processing Point section at a 
cost of about $2 million with new storage equipment similar to that at 
Sharpe, including an automatic guided vehicle system. 

l New Cumberland acquired mainframe computer hardware for about $1 
million. 

l New Cumberland also acquired forklifts and stock selector vehicles at a 
cost of about $1 million. 

Except for a major conveyor system, called an overhead power free con- 
veyor, at both Sharpe and New Cumberland, and a sortation and 
retrieval device at New Cumberland, we could not identify any signifi- yr 
cant problems associated with other material handling equipment or 
systems at either depot. Performance factors used to evaluate supply 
operations indicate that New Cumberland and Sharpe were operating 
satisfactorily and that Army goals for processing release orders had 
been routinely met or exceeded. The conveyor system at each depot con- 
tinued to be a problem; however, a recent project analysis at Sharpe 
showed that the system could be replaced for about $600,000. 
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AMC agreed that AOI:, equipment problems had not been documented; 
however, officials stated that personnel familiar with the systems knew 
the systems were inefficient and that labor intensive measures must be 
used to keep the equipment operational to meet performance standards. 

AMC officials said that much of the equipment purchased since 1979 for 
the AODS, such as forklifts, would continue to be used both within and 
outside the distribution centers once the new centers became opera- 
tional. They said past material handling equipment modernization 
projects at Sharpe had resulted in equipment items and subsystems, 
such as the power free conveyor, with different maintenance and opera- 
tional characteristics and controls. This has caused integration and 
interfacing problems, including differences in throughout, reliability, 
and remainjng useful life. 

Regarding the overhead power free conveyors, AMC stated the conveyor 
at Sharpe was being removed and the one at New Cumberland was now 
bypassed for all high-priority and dedicated truck shipments because it 
was faster to use conventional forklift transporters. AMC commented 
that while replacing these and other subsystems in existing facilities 
might appear less costly than installation of equiprnent to provide the 
same function in the new centers, other factors or disadvantages, such 
as continued lack of system integration, disruption to current operations 
during construction, and no increase in capacity, must be considered. 
AMC stated that these disadvantages would occur not only during 
replacement of the overhead conveyor, but would apply to every sub- 
system as the systems became inoperable. Therefore, according to AM<:, 
it was decided to build the new highly mechanized centers. 

Y 

We do not believe that an assumption can be made that replacement of 
I older equipment in the present facilities is not a viable solution without * 

a cost-benefit or cost-effectiveness analysis. 

I -._. __I . ..-. __- -..... ., ,,_ ..-- .._ “,..I- ..-.. -I..I_ ..__.__.. - _..-.__ -- _____ - .__.___ --_-_- .__- - -___.. _‘.-..,. ll___-l.-.,.l-- ,.,.._. _. -_.. -,_ ..__. 

Ahency Comments and IX)I) agreed that A(X) equipment maintenance problerns were ill defined. 

Otir Evaluation 
It concluded, however, that the economic analyses rightly assumed that 
existing equipment would need to be replaced to meet the projected 
work load because the existing equipment was inefficient or inoperable. 
IMU stated that even if this equipment was replaced, as envisioned in the 
economic analyses, this equipment would not have the capability neces- 
sary to handle anticipated work load increases. 
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fShhortmdnga in Ikmnomic Analyses May Not 
Khnm the Moat Ckwt Effective Akmmative 

Table) V.l: Estimated Ona-Time Costs 
for Altsrnatlva 1 at Sharp@ and New 
Cumberlsnd 

- 

Dollars in Thousands “” ..- “_.- . ..-.. - _..-_ -- .-.. -...-.--.-.--.._----.- ~-~- ---. -.-._- 
New 

SharDe Cumberland Total 
Material handling equipment ii 8,443 .- .._..__. _._. _” ._.-_.. _._---.. __- -... --.-_-- - ______ --_.-_- ~_ 
Information systems 2,174 

$13,968 $22,411 _--..--l-- 
1,979 4,153 .._I .._ _ _....... - . . ---. -. - _ ._...___~I~._..._._^__~,. --__----.. --.~- 

Disruption costs 543 5,073 5,616 .._. I.. ._ 
Rewarehousina 5577 1.718 7,295 

Tots1 $10,737 $22,738 $39,475 

Fiscal year 1990 annual operating costs for this alternative, which pri- 
marily consist of personnel, were estimated to be $31,948,000 and 
$66,696,000 for Sharpe and New Cumberland, respectively. 

Alternative 2 was to build new sophisticated distribution centers. The 
estimated costs for this alternative are shown in table V.2. 

Table V.2: Eatlmsted One-Time Costs 
for Alternative 2 at Sharpe and New 
Cumberland 

Dollars in Thousands 
New 

Sharp@ Cumberland Total 
Constructicn ‘. 

._ . .- ..---._-- ..__ - _._ ._.._ - _.--__.______... l”“,__._ ____-._.__._.._ -_-._-.-. 
$45,752 $72,240 $117,992 _ ._ . __ .._ __ ._ _. .._ ___ .-._ - .-......... -.-_-~---.-.---...- .-__.__. -._- --.. 

Material handling equipment 37,932 72,026 109,958 . 
lnformati& systems 

._ ..__-. -.-.- --.. -~...-..--.--.-..- .._ .._- ..- 
3,116 8,116 11,232 

Personnel training 360 570 930 . . . _. _ - _ __ ..- -.._....- --.. 
Rewarehousing/disruption 3,140 5,397 8,537 _... 
S/te’k&aration 

. . ..-.. -._ _-.---.-..----.-----,.- ____. -...--.-..~_-----...-.--- 
0 6.674 6.674 

I I 

Total $90,300 $185,023 $255,323 

The annual operating costs for alternative 2, which were primarily for 
personnel, are estimated to be $19,130,000 and $29,120,000 for Sharpe 
and New Cumberland, respectively. Ir 

Savings-to-investment ratios were computed by dividing the present 
value of the estimated savings of the project over the lo-year life of the 
new equipment, by the present value of the estimated cost of the invest- 
ment. For Sharpe, the analysis estimated that the savings-to-investment 
ratio was only 1.11 and that the payback period for alternative 2 would 
be about 8 years by using present value analysis. For New Cumberland, 
the figures were 1.20 and 7.2 years. 
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Costs Not Included in ‘I’be analyses for Sharpe and New Cumberland did not include signifi- 

Economic Analyses 
cant software development, design, and other costs associated with 
alternative 2. For example, the following costs were not included: 

l software development costs for new ADP systems, which were esti- 
mated to cost $29.2 million; 

* project, design costs of $25.4 million, of which about $13 million were 
associated w&h Sharpc’s project alone; 

l estimated costs of $7.4 million incurred to relocate about 70,000 line 
items to other depots to make space for construction of New Cumber- 
land’s distribution center; 

l the cost of hiring additional personnel for several years to oversee con- 
struction Sharpe anticipated that 13 new personnel would be hired, 
which we estimated will cost about $1.7 million. This does not include 
six additional positions which may be necessary. We based our estimate 
on new position projections provided by Sharpe for its distribution 
center project office and Office of Management and Budget Circular No. 
A-76 (Cost Comparison Handbook) procedures for computing personnel 
costs. 

Our evaluation of Sharpe’s economic analysis showed that by including 
the above costs and using the Army’s methodology, it would take about 
20 years after the center became operational, or about the year 2008, 
before the cumulative costs of alternative 1 exceeded the costs of alter- 
native 2. This payback period compares with the 7.96 years shown in 
the Sharpe economic analysis and assumes that the equipment in the 
facility would be replaced at the end of its lo-year useful life. For New 
Cumherland, our analysis showed a payback period of almost 11 years 
under the same equipment replacement assumption compared with the 
7.22 years shown in the economic analysis. 

I I _ .,-. I_, .--_, “I_ __.I__ _.._-_. -~---..- 

hpact of’ Changes on Conclusions of’ the economic analyses did not reflect sensitivity to 

IYojccted Chnstructic~n 
changes in the costs of either or both alternatives. Our analysis showed 
that relatively minor escalation, particularly for Sharpe, in construction 

arld Uperating Costs and/or recurring costs could change the analyses’ conclusions regarding 
the prof’crrcd alternative. 

Our analysis showed that if the Army’s total estimated initial costs of 
$90.3 million for the Sharpe facility for alternative 2 increased about 11 
percent--about $10.1 million -or more (and there was no other change 
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DOD’S determination is based on the economic analyses assumption that 
replacing existing equipment with like equipment will not achieve any 
productivity gains. If current equipment breaks frequently and is often 
inoperable, then replacing that equipment with new equipment should 
produce some gains in productivity since the newer equipment should be 
operational for longer periods. We believe the economic analyses should 
include any gains in productivity from new equipment if the current 
equipment problems are affecting productivity. 
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Shortcomings in Economic Analyses May Not 
Ensure the Most Cost Effective Alternative 

Alternatives evaluated by the design engineering firm in the economic 
analyses for DESSCOM’S New Cumberland and Sharpe projects compare (1) 
minimum capital investment by replacing existing equipment with like 
eq,uipment in current facilities-the status quo-and (2) construction of 
the new distribution centers. We found the following: 

l The estimated costs of the new distribution centers used in the economic 
analyses did not include significant software development, design, and 
other costs directly attributable to these projects. Review of the eco- 
nomic analyses showed that distribution center cost increases, particu- 
larly at Sharpe, could reverse the conclusion regarding the most cost 
effective alternative. 

. The analyses did not consider alternatives to constructing new centers, 
such as upgrading existing facilities to provide features like bar coding, 
redesign of work flow, and computer-aided scheduling and progress 
reporting to increase efficiency and reduce cost of operations. 

,.__-_I_ -_._-.- __.-- --_.- --__~---- 

Objectives of Economic According to Army Regulation 1 l-28, economic analysis is a systematic 

Analysis 
approach to the problem of choosing how to employ scarce resources 
and includes an investigation of the full implications of achieving a 
given objective in the most efficient and effective manner. Efficiency 
and effectiveness are determined by systematically identifying the bene- 
fits and costs associated with alternative programs, missions, and func- 
tions. The analysis should address all feasible alternatives and examine 
the cost for each in detail. 

_ I l.ll*.ll --..- -l__-“-_--.“l_.-.~---~- 

I 

Cdsts bf Alternatives The economic analyses for Sharpe and New Cumberland considered two 

Ckjnsidered 
alternatives. Alternative 1 would involve remaining in the existing facil- 
ities and replacing existing equipment with equivalent new equipment. 
The increased work load projected for fiscal year 1990 would be han- L 

dled by increasing staff and operating on three shifts. According to the 
Army, this alternative would provide no extra capacity for surges and 
mobilization. The estimated one-time costs, developed by the design 
engineering firm for this alternative at Sharpe and New Cumberland, 
are shown in table V. 1. 
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Appendix v 
Hhortcumings in Fkxmomic Analyses May Not 
I’:nfmre the Most C’brt Effectfve Alternative 

in costs), alternative 1 would become more cost effective than alterna- 
tive 2.’ If the annual recurring costs of $31.9 million estimated for alter- 
native 1 were decreased by 5 percent, or about $1.6 million (without any 
change in other costs), alternative 1 again would become more cost 
effective than alternative 2. 

Our review of New Cumberland’s economic analysis indicated that it is 
less sensitive to cost changes. Specifically, our analysis showed that a 
change of about 20 percent in either initial costs or recurring costs of 
alternative 2 would be required to change the analysis’ conclusion 
regarding choice of alternatives. 

Limited Alternatives 
Chsidered 

---------._--_-.I_.------ -- 
The economic analyses for Sharpe and New Cumberland did not analyze 
how the work load could be handled more efficiently in the existing 
facilities by the use of bar coding and bar code scanners, redesign of 
work flow, different material handling systems, or computer-aided 
scheduling and progress reporting. An examination of certain design 
features of the new AODS suggests that the economic analyses should 
have explored other alternatives because the modernization program 
may be overly sophisticated for the AODS’ basic operations and, in fact, 
may be less capable than current facilities in certain circumstances. (See 
app. VI.) 

The potential for improved efficiencies at relatively small cost are evi- 
dencc?d by (1) an October 1976 modernization plan prepared for Sharpe 
and (2) a L&A warehouse project called Automated Warehousing and 
IZetrieval System (AWAKES). 

A 
The purpose of the 19’75 plan at Sharpe was to evaluate productivity- 
enhancing equipment which would enable the depot to handle an 
increased work load without a commensurate growth in personnel. The 
plan showed that for an investment of $6.7 million, efficiency could be 
increased and labor requirements reduced by an estimated 136 to 195 
positions depending on work load variance assumptions. A similar 
effort, AWAI~ES, was recently completed at one of DLA’S least automated 
facilities. An existing warehouse which received, stored, and shipped 
items with characteristics (in terms of size, weight, and demand) similar 

“I’hc! Army awarded tho contract in December 1986. Total programmed cost is approximately $117 
million, or about $27 million higher than the cost estimate in the Sharpe economic analysis. 
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to those of an AC)I) was modernized through upgrading various func- 
tional areas within the system. Improvements included the installation 
of a now conveyor system, increased computer capability, and acquisi- 
tion of new material handling equipment which incorporates bar code 
t,echnology. This effort cost about $14.6 million and, according to DIA 
officials, increased productivity. 

We could not d&ermine why alternatives such as these or similar ones 
had not been provided by INSCOM to the architect-engineer firm for con- 
sideration in the economic analyses. Personnel at Sharpe speculated that 
AMC’S goal to standardize operations at the three AODS may have limited 
the number of alternatives for consideration. 

.I” --. ll”“. ,- ..” _ ,... ..““. _ .._. “““1 ..-. __--------_ ---. - 
A$JC Views and Our AM: cor1curx’c~1 that certain costs had been omitted from the economic 

EGaluation 
analyses. It was of the opinion, however, that some of these costs should 
bc applied to both alternatives, thus having a minimal effect on the eco- 
nomic analyses. Specifically, it believed that the following costs should 
have also been considered in alternative 1: 

. 50 percent of software design costs, 

. an unspecified portion of the facility design costs, 

. all the equipment design costs, and 
l all the st,ock relocation costs at New Cumberland. 

I’urthcr, AMC commented that there were certain desirable intangible 
bcnofits, such as rttduccd security losses and transportation costs, which 
wcrc associated with alternative 2. 

Wc believe norw of the software, facility, or equipment design costs 
apply to alt,crnat;ivc 1 as this alternative is conceived in the present eco- * 
nomic analyses. ‘l’hc AMC: comments assumed that significant modifica- 
tions and upgrades would be made under alternative 1 that would have 
enhanced productivity, if alternative 2 were not selected. This was not 
the assumption used in the economic analyses which evaluated 
replacing existing equipment, with like equipment providing no produc- 
tivity increases, Any significant facility or equipment upgrade should 
result, in productivity gains, which would reduce operating costs under 
alternative 1. We believe that without such an analysis and inclusion of 
prodiictivity gains, it would not be proper to include the associated costs 
in altornativc 1 . 
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Agency Comments and 
Our Evaluation 

I . 

AMC said that stock relocation costs for New Cumberland should also be 
included in alternative 1 because the stock relocation was planned 
regardless of whether the new distribution center was constructed. 
However, these “relocated” items were included in the 1990 projected 
stoekage levels in New Cumberland’s economic analysis, If these items 
had not been included, a $7 million annual recurring cost associated 
with outside storage would not be incurred, based on IXsCOM's computa- 
tions under alternative 1 in the economic analysis, Exclusion of these 
costs would stretch the payback period for alternative 2 past 20 years. 

AMC; also stated it; had adequately considered all alternatives for 
processing the increased work load. However, the documentation pro- 
vided to us included the same alternatives that were in the economic 
analyses. AMC: further said the reason the 1975 modernization plan for 
Sharpc had not been implemented was that it did not meet its long-term 
requirements (greater than 10 years). However, according to the eco- 
nomic analyses, the economic life of the equipment in the new centers 
will be only 10 years. 

-.-_” -.... _... ._...-. “_._ .___ .._---_--_.-._---_---..-.-. _.- 
DOI) agreed with our findings that the original Sharpe and New Cumber- 
land ttctmomic analyses had omitted $56.3 million attributable to the 
new distribution centers, had marginal savings-to-investment ratios of 
1.11 and 1.2, and considered only two alternatives-the status quo and 
the new distribution center. Therefore, DOD recalculated the analyses by 
including the costs originally excluded and making other major altera- 
tions to the original economic analyses. These alterations included 

adding a construction project to the status quo alternative at a cost of 
$74 million for New Cumbcrland and $23 million for Sharpe; 
c~xtt!nrling the! economic life for each alternative and for some of the h 
material handling equipment from 10 to 25 years; and 
modifying selected costs estirnatcs originally used in the economic anal- 
yses, including escalating the labor costs 3 percent a year. 

IKID disagreed that the cost to relocate the 70,000 line items was an 
~XIXSWX.~ only to alternative 2 but did adjust its analysis to eliminate the 
$7 million annual cost, a,ssociated with the outside storage of these items 
under altornativc 1. 



Shortcomings in Economic Andysc~s May Not 
Ensure the Most Cost Effective Alternlttivr 

The results of IX)I)‘s recalculated analyses showed alternative 2 to still 
be more cost effective at each location, but the savings-to-investment 
ratio for Sharpe dropped from I. 11 to 1.03, while it increased at New 
Cumberland from 1.2 to 1.8. 

1~01) agreed that the formal economic analysis for each AOD had consid- 
ered only two alternatives-- the status quo and the new distribution 
center; however, methodologies developed to meet the projected work 
load had considered 19 major functional subsystems within the distribu- 
tion centers. IN)I) stated that each subsystem analysis had included a life 
cycle cost evaluation of numerous types of alternative material handling 
equipment. 

DO(I) contended that Sharpe’s 1975 project considered a short-term solu- 
tion to the increased work load projection for that time and today’s 
work load exceeded the capability discussed in Sharpe’s 1976 project. In 
addition, IK)I) stated that the AWAHW project at DLA was considered 
incomplete in terms of meeting AOD operational requirements and that 
DLA was undertaking a major effort to enhance AWAHFS to achieve many 
of the benefits sought by the Army. However, DOD contended that an 
enhanced AWARE;‘; would not give the Army all the benefits that the new 
distribution centers would. 

We question DOD’S assumptions and believe the revised assumptions sig- 
nificantly alter the original analyses. The major changes to the original 
analyses follow. 

. \;Varehousqs. A large storage warehouse was added to the status quo 
alternative for each location because MI) maintained the warehouses 
would be necessary to store the new lines the AODS expected to store and 
to establish a covered storage utilization rate of 85 percent without 
storing any items outsideS These buildings were sized at 1.9 million 

e 

square feet for New Cumberland and 600,000 square feet for Sharpe. 
Including the buildings raised the savings-to-investment ratio 50 percent 
for New Cumberland and 2 1 percent for Sharpe. For comparison pur- 
poses, the warehouse included for New Cumberland would be larger 
than the proposed distribution center in square footage and probably 
could not be placed at New Cumberland because of the lack of available 
land. These sizes appear to be based on large increases, due to force 
- --.. --------~.---~- --I--- -. --- 
“Storage utilization is the p!rcerWge of potential storage capacity that is occupied. A goal of 85 per- 
ccmt way deemed optimal to allow adequ&? space! to rect?ivt: new shipments without having to shift 
existing stocks ttr accommodate: them. 
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Appwdix V 
Stwrtcornin~~ III Economic Adym May Not. 
fhnlrr4~ the! Most <:ost Iwft?et,ivc~ Altc?nlatlv4~ 

. 

modernization, in the number of lines to be stored at each location. As 
mentioned in appendix II, DOD and the Army have used methods which 
appear to overstate the estimated number of lines to be stored at each 
depot. Further, current stockage levels may be unnecessarily high. 
Sharpe, for instance, has accumulated significant amounts of dormant 
stock. New Cumberland has reduced its stockage by 120,000 lines since 
fiscal year 1984 by eliminating dormant stocks from its inventory, as 
well as transferring slow-moving r.%A-managed lines back to DIA. A sim- 
ilar relocation of dormant stocks from Sharpe could significantly reduce 
the number of lines stored there. Further, Sharpe has a significant 
amount, of LKA lines stocked there which, according to ILA officials, 
could bc acc:ommodat,ed in IKA facilities if necessary. Further, as we 
point out in appendix VII, many out-of-area shipments have been made 
and may be the result of stock being positioned improperly. New Cum- 
berland, for instance, in 1984, had more out-of-area shipments than the 
other two AODS combined. We, therefore, believe the proposed storage 
warehouses may be unnecessary and that other management options are 
available and could be explored to reduce storage levels at the AODS. 
Economic Life I.)c)I) officials decided that one-half of the material han- __----..--“...---_..--’ 
dling equipment (primarily stationary items, such as storage racks and 
bins) would last the 25 years of the project, rather than the IO-year eco- 
nomic lift, originally used. Because most of the equipment costs are asso- 
ciated with alternative 2, this change makes alternative 2 more 
favorable. The revised expected equipment life is counter to the pro- 
ject’s justification that most existing equipment needs replacement 
simply because it is past its lo-year economic life. This methodology, in 
light of the number of improvements made at Sharpe and New Cumber- 
land since 1979, suggests that the urgency of the project may be over- 
stated. (See app. IV.) 
Alternatiyss Considered. While the Army may have considered different -- -.---.--- 
configurations and types of material handling equipment to be used in 
the new distribution centers, no similar types of analyses were done to 
examine t,hc! life cycle costs associated with the different layout and 
eqlliprncnt options available in the existing facilities,. Therefore, WC 
believe that the! full range of options was not considered. While the 1975 
Shwpt! study may have addressed only conditions (in terms of work 
load and technology) in 1.975, the study showed that using productivity- 
enhancing tquipmcnt and improved flow management in existing facili- 
ties could Itlad to substantial savings through increased productivity. 
Further, this principle is presently demonstrated by IKA in its AWAWS 
facility in Richmond, Virginia, where an existing facility was upgraded 
to incorporate more current technology to produce productivity gains. 
While the Army has concluded that AWARES (as it exists at Richmond) is 
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Shortcow in Economic Analyses May Not 
Enmwe the Moat Cod Effective Alternative 

-- - 
incomplete for its needs, no attempt was made to see if the same princi- 
ples could be expanded and upgraded as DLA is doing in its proposed 
integrated materials complex proposed for Mechanicsburg, 
Pennsylvania. 

Y 
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&uestionable Design Features in the New 
Distribution Centers 

Despite the extensive mechanization being built into the new distribu- 
tion centers, representing 43 percent of projected cost, the most active 
items will be stored in a manual pick area while slower moving items 
will be processed mechanically. This suggests that some of the highly 
mechanized features being designed into the new facilities may be incon- 
sistent and overly sophisticated for the basic AOD mission. The original 
distribution facility design for the new AODS provided quite limited elec- 
trical backup capability. According to DOD, additional capacity has since 
been identified which should allow adequate capability for most 
situations. 

_- _--_._.._...- -_-I__..- ---. ----_---~~-______-_--__ -- 
Most Active Items to Extensive mechanization is planned throughout the facilities; however, 

Be Handled Manually 
the most active lines will be stored in a special manual pick area, where 
a stock selector will walk through the aisles with a pushcart and manu- 
ally select items for shipment. 

This feature was based on the design engineering firm determination 
that ( 1.) 1.6 percent of the lines stored at New Cumberland accounted for 
31 percent of the work load and (2) a manual pick method for high 
activity items offered greater efficiency than a mechanized system. Our 
analysis of fiscal year 1984 work loads for the two AODS showed results 
similar to the design engineer’s and also showed that most lines had few 
or no demands, as shown in table VI. 1. 

_~*“~-.....~-.---_---~~“-__--~~- -___.__...-- 
Table VI.1: QAO Analysis of FY 1984 
D~emands for Lines Stocked at Sharpe Percenta 

f 
es of stocked 

abd New Cumberland -~ ines -__- 
New 

I Y Demands per line Sharpe Cumberland 
I 1 None ~ 55.4 33.3a 

1-g --' 33.6 
, 

44.2" yr 

10-19 4.9 9.3 
Zd’and over 

- _....... . .._ _ ._-.-.-.-.-_---I .- ..-. ~-.-.-- ___..___.-__ -.__-. 
6.1 13.2 

Total -’ 
. _ _....... - ___. .- - __.__ -.--._-_-- -... --_-------" .._,-.---._. 

100.0 100.0 

“Adjusted to reflect status before dormant stock relocation program was implemented during the 
summer of 1984. 

AMC Views and Our 
Evaluation 

.l-_l__ - - . . . .  _ . -  - . - -  

AM: officials stated that it was an industry-accepted standard that a 
manual pick method was the most efficient in an area where there were 
a restricted number of high-moving lines. They said this method was 
more efficient because items could be stored in a relatively restricted 
area and picked manually faster than with moving mobile equipment. 
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While this may be the case, we still have reservations about the need for 
highly mechanized facilities where most of the line items have nine or 
fewer demands in a year, including a high percentage which have no 
demands. 

-~ 

Agency Comments and DOD agreed with the facts as reported but not with our conclusions 

Our Evaluation 
According to nob, cost analyses of available material handling systems 
which could accommodate the Army’s AOD mission were developed 
during the facility design phase and were used to select the most eco- 
nomical degree of mechanization. The Army rationale for selecting a less 
mechanized pick operation in the highly active storage area and the 
more mechanized computer-controlled vehicles in the high-rise areas is 
based upon industrial engineering analyses. DOD stated that despite the 
relatively low demands per line, about 66 percent of the issue activity 
was in the high-rise storage area where travel distances supported 
mechanized movement as the most efficient method. Conversely, in the 
restricted-space high-volume area where travel distance is minimal, the 
handpick operation is the most efficient. 

The cost analyses used to select the material handling systems for the 
new distribution centers were based on the large peacetime work load 
increases projected to occur by 1990. As discussed in appendix II, we 
believe these projected work loads are overstated due to weaknesses in 
the Army’s assumptions and computations used to develop the fore- 
casts. Accordingly, we believe that less sophisticated and less costly sys- 
tems may bc more appropriate for the basic AOD mission, Further, an 
analysis in the DODMDS study (see p. 3 1) indicated that small items gener- 
ally used more conventional handling and storage concepts and that the 
potential to significantly reduce labor costs through mechanization was 
small. I 
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r\jqlf~nclix VII - “I “._” ,” “__. “. -_lll.l_.--,--- __.-- ----.-----.._---.- .__.__...._.. - 

Current InefficienCieS” in AOD Operations 
to Continue 

- . . . “. . . .._ _(.“--.-__- ----- --“.--- - 
The Army justified the establishment of the three AODS, each with spe- 
cific geographic areas of responsibility, on the bases that operational 
economies could be achieved and transportation costs would be reduced. 
IIowever, we found that since 1975, the work load distribution among 
the AOIM has shifted significantly from Sharpe and Red River to New 
Cumberland. This shift appeared to be the result of the high level of out- 
of-area shipments (shipments from one AOD to locations assigned to 
another AOD), as well as the transfer of responsibility for supporting 
Latin America from Red River to New Cumberland. As a result, oper- 
ating costs and efficiency at the AODS varied widely. For example, the 
coat to process a material release order at Sharpe was about 65 percent 
Ilighcr than at New Cumberland. 

The planned AOD modernization program will tend to build in or perpet- 
uate these disparities and inefficiencies because the current work load 
distribution is projected to remain stable through the 1990 design year. 
Accordingly, we believe that an overall analysis should be made of the 
current organizational structure and operation of the AODS to address 
such issues as whether (1) three AODS are still required, (2) the geo- 
graphic support areas should be reviewed to redistribute the work load, 
and (3) the extensive modernization currently planned is required for 
each A01). 

--_._. .._..... ..- ---._“” ..~------- .----.~- 

OutAM-Area Shipments During fiscal year 1984, 26.4 percent of all continental United States 
and 11.3 percent of all overseas shipments were out of area. Table VII.1 

I is our analysis of the percentage of each AOD'S fiscal year 1984 out-of- 
arca shipments. 

t 
ble VII,l: Percentage of Total 

hlpments Which Were Out-Of-Area 
F;rom AODs In FY 1984 

Numbers in f%rcent 

AOD 
New Curnhorland 
S hkpe 

fled River 

I 
Continental United States Overseas 

Line items Tons Line items Ton< 
39.0 49.5 2.6 4.1 

30.7 36.0 20.1 28.8 _......_ _.- __..... _ _^_._...... ._.._... --.. 
13.9 19.7 100.0 100.0" 

Wxl Rlvcr’s Overseas shipping responsibilities were transferred to New Cumberland in 1982; thus, all 
shipments ov(frseas are out of area. 

Table VII.2 shows our analysis of some of the locations to which signifi- 
cant, percentages of the total number of shipments were out of area 
during fiscal year 1984. 

l”a#? 47 
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Aypt?ndix VII 
Current Inrfffcienciies in AOI) Operatime I) 
to <kmt.lnue 

Table V11.2: Examples of Locations 
Recelrlng Out-Ol-Area Shipments in 
FY 1984 

Percent of Percent of 
Shipped to all line item8 all tons Should be shipped from 
Japan$Ikinawa .’ 27.4 55.5 Sharpe 

Korea. ” 
.” _.. ̂ . ._. .._. -... .- - ._-._ ._ -.__-..._-. --..--- --..--..-” --.-- -.- 

29.0 34.1 Sharpe Germany ._. .._ ..- ..-.. _.-._ ..- . .-- ._._. -.- _ _____. __-----_.-_“_-.-- .._ .-.._- 
9.1 19.0 New Cumberland 

Ge&& 
_ ..-.... _.._ - _._ . ..__ -.---- _--_---- __...^ -- 
32.6 25.4 Red River 

California 29.0 60.7 Sharpe TEtxas. ^.. _ .-..... .^... ..-..-..--_...-._....-..-. 
27.5 24.6 Red River 

In many cases, out-of-area shipments were routinely scheduled ship- 
ments. For example, Sharpe had three weekly truckload shipments to 
New Cumberland and New Cumberland had three weekly truckload 
shipments to California, inchrding two for Sharpe. These out-of-area 
shipments have contributed to a shift in the work load distribution and 
operating costs among the three GODS. 

.“. _ II.. / _“_“.. _. _._. ““1 _... *.. I .._. _” “,_ . “_.. -*--ll__.--_ .__ .,-. ..l”l--.-.-_~,- .--... _-.-l_---“--~---_.. 

Work Load Ihtribution and Since the AOUS began operations in 1976, the majority of the work load 

Costs of Operation has shifted to New Cumberland-from 40 percent in 1976 to about 62 
portent in 1984. TmX'nM'S projected work loads for the three AODs show 
that New Cumberland had and will continue to have, for the foreseeable 
future, a larger percentage of the work load than the other two AODS 
combined. Table VII.3 compares past, present, and future work load dis- 
tribution at the three AoDS. 

_ I . . . . .._.. ._...._. .- ._--..." . .._.. l__"._- ,__._ "".l __-,-. "l"-..-l"-_-l_.".- .-_- ------~~-_ 
Tebl~‘VII.&~ Work Load Distributiona 

Numbers in-Percent 
I Y FY 1984 

~ 1 FY 1976 
Chy$; 

FY 1976 FY 1990b 
New Cumberland 39.8 52.2 +12.4 52.3 I 

Red River 46.6 32.1 -8.5 31.9 .-. . _. ._. _ ..___ ._ __. _. ._ __. .._ 
Sharoe 19.6 15.7 -3.9 15.8 

Total 100.0 100.0 100.0 

aDoes not tncludo CCP work load. 

“Projected. 

Table VII.3 shows that (1) since fiscal year 1976, Sharpe and Red 
River’s percentages of the work load have decreased by about 12 per- 
cent, while New Cumberland’s percentage increased by a like amount 
and (2) New Cumberland is expected to continue handling the major 
portion of the total AC)D work load. 
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New Cumberlancl’s work load increase has had a significant impact on 
the operating costs for the three AODS. Historically, material release 
order processing costs for the AODS have been the highest for Sharpe, 
which has the lowest work load. Table VII.4 compares fiscal year 1984 
processing costs per material release order for shipments from Sharpe 
and New Cumberland. 

Matsrlal Release Order for FY 1984 New 
SharDe Cumberland 

Direct cost 
Indirect co& 

Tot& 

$13.76 $9.34 _..-... .._ -” .._.. -. 
13.48 7.13 

$27.23 $16.47 

Sharpe officials attributed the differences shown in table VII.4 to both 
higher labor and overhead costs per material release order at Sharpe; 
however, Sharpe’s average cost per labor hour was only about 7 percent 
higher than that at New Cumberland. 

A comparison of the number of similar line items processed per worker 
in the supply functions of the two AODS during fiscal year 1984 showed 
that New Cumberland processed about 67 percent more lines per labor 
hour than Sharpe. Although the number of short tons per labor hour at 
Sharpe was higher than that at New Cumberland, costs to process a 
short, ton at, Sharpe during fiscal year 1984 were more than double those 
at New Cumberland-“$465.00 versus $221.30. -.--.-~--_.-._~._-~-.--------- ---- 

4 MCViews and Our AMC St,at,ed that the AOD concept was not intended to provide equal dis- 

valuation 
tribution of work load among the AODS. Further, AMc stated that out-of- 
area shipments were not a sign of inefficiencies because they often were * 
made due to availability of less costly means of transportation or need 
to ensure timely delivery to customers. AMC also stated that higher mate- 
rial release order costs at Sharpe were a natural result because costs 
were spread over a smaller work load but that this did not necessarily 
mean higher overall costs to the Army. 

We agree that the A011 concept was not intended to provide equal distri- 
bution of work load among the AODS. However, we believe that when one 
depot has only 16 percent of the total work load in a three-depot system, 
the depot with the significantly smaller work load cannot achieve the 
economies of scale of the one with the larger work load. We believe the 
variances in material release order costs are indicators of this situation 

Page 49 GAO/NSIAD86-84 Army Depotn 



and are a me&sure of inefficiency. AMC said a higher material rcleasc 
order cost at a depot did not necessarily mea,n a higher overall cost, to 
the Army. We believe such a determination cannot accurately be made 
without analysis. Further, since a significant, amount of out-of-area 
shipments were being made- regardless of t11e reason-we believe that 
benefits to be gained by further consolidation cannot be gauged unless 
an overall review of the system’s operation is performed. We further 
believe that such an evaluation should be performed before the Army 
undertakes the AOI) modernization program as currently planned. 

_.__-.__,. ____-_. _ _..__ lr __..,....._. “_. _” ..___,._.._.-_ - -_I_ --..--._-__-._.- _._. .__--.. -.- . _- .__... I __ ...__.I._I.._.. _ _-_, .._.. 

Agwcy Comments and DOI) agreed that in a three-depot system, an activity with only 1 A per- 

Our’ Evaluation 
cent of the work load cannot achieve the economies of scale of” the depot 
with a larger work load. However, MN) did not. agree that the Army 
should conduct, a system distribution analysis. I)C)I) stated that the Army 
had recently completed a 7-month study of its wholesa.le stock posi- 
tioning and distribution policies and conchnded that the existing three 
AOI) depots should be retained, even though it also concluded that effort, 
is required to improve the out-of-area shipment condition described in 
our draft report. According to DOD, the current Army A013 concept posi- 
tions materiel closer to the customers, thereby alleviating user order- 
ship-time delays and increases in transportation cost. DOD further com- 
mented that as indicated in AMC’S response to our tentative findings, the 
AODS satisfied over 86 percent of the demand from their respective geo- 
graphic areas. 

The Army’s 7-month study of its wholesale stock positioning and distri- 
bution policies was a cost-benefit analysis performed on the cont,inental 
United States physical distribution system for Army Class IX items 
(repair parts) to evaluate the impact, of expanding the nrnnber of depots 
in which stocks were positioned. The study considered expanding the 
number of depots to as many as eight to see whether savings could be 
achieved by stocking items closer to customers, thereby reducing trans- 
portation costs and order-ship time. 

The study concluded that any potential savings were offset by increased 
initial start-up costs and recurring costs associated with transportation 
and supply depot operations. Further, the study concluded that as the 
number of stock positioning points increased, tota. supply costs 
increased significantly. Accordingly, the existing distribution network 
was considered superior to an expanded one. However, the study also 
concluded t,hat because of less than perfect, stock positioning in the 
existing three depot-system, a considerable volume of shipments was 



.-.. I. .-. ._ _. - ..-. .l,“. .._. ,,I *I I - .*_,...,.. _.._._“l,,l-. -. ---. I.-.- .-~ ___~___ .___-- ---. -.._ - 
crossing geographical depot service boundaries, i.e., out-of-area ship., 
merits, which, if reduced, could significantly reduce total supply cost 
and time. 

‘I’hc study pointed out that the current goal for distribution effectivc- 
ness WM 85 percent and that the 15-percent noneffectiveness repre- 
senting out-of-area shipments, cost the Army about $1.5 million per year 
a.nd added about one-half day to the average order-ship-time for ship- 
ments. It, further stated that the distribution effectiveness rate (for the 
cont,inontal IJnited States only) for 1984 was actually less than the 85- 
percent goal and that the New Cumberland Depot accounted for about 
half of all out-of-area shipments. Accordingly, the study recommended 
that further research be done to improve distribution effectiveness of 
the existing system and that policy changes, such as AOD boundary 
adjustments, as we suggested, be considered. 



Clkxnments F’rom the Department of Defense 
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ASSISTANT SECRETARY OF DEFCNSE 

WASHINGTON. D.C. 20301-8000 

LM/SD 
iC:OUlSlTlON AND 

I OGISI^ICS 13 JAN I986 

Mr. Frank C. Conahan 
Director, National Security and 

International Affairs Division 
General Accounting Office 
Washington, D.C. 20548 

Dear Mr. Conahan: 

This is the Department of Defense response to the General 
Accounting Office (GAO) draft report, "The Army Area Oriented 
Depot Modernization Program Should be Reevaluated," dated 
November 5, 1985 (GAO Code 393001) - OSD Case 6876. 

A contract for the Sharpe Depot modernization project was 
planned for the week following the receipt of the draft report. 
Award of that contract, therefore, was postponed and personnel 
from the Army Materiel Command, the Army Depot System Command, 
and Mew Cumberland, Sharpe and Red River Army Depots, under the 
direction of my staff, met to address the issues contained in the 
draft report. 

These personnel reviewed the Army workload projections and 
economic analyses, as well as each of the findings contained in 
the draft report. We were concerned that the draft report 
pointed out a lack of supporting documentation for the workload 
projections and the economic analyses. My staff, therefore, was 
insistent that this response be supported by auditable 
documentation. The results of the review are that the Army Area 
Oriented Depot (AOD) modernization effort is required, the Army 
workload projections were conservative and the program is cost 
effective. 

The Department, therefore, does not agree that the program 
shouLd be delayed in order to examine other options for improving 
and enhancing the efficiency of existing facilities or to explore 
realignment of the Army AOD mission. First, as shown in the 
enclosure (response to Finding H), the planned AOD Modernization 
Program is cost effective when compared with a status quo 
alternative of replacing existing equipment with new equipment. 
Except for reduced maintenance, this alternative would not 
provide for increased efficiency of operations. The addition of 
efficiency features would most likely increase the cost to the 
status quo alternative and thus make the planned AOD 
modernization more cost effective. In addition, a further delay 
in proceeding with the planned program, particularly at Sharpe, 
will increase its cost. 

___--_ ____. -_ I .._ -___-.-___-...-_..-".-_._--__-_1~~_1-.-~~--------..- - 
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Appendix VIII 
Cmmmenta From the Department of Defense 

As to conducting a distribution system analysis, the Army 
recently completed a seven-month study of its wholesale stock 
positioning and distribution policies. The Army concluded that 
the existing three AOD depots should be retained and that 
follow-up effort is required to improve the out-of-area shipment 
condition described in the draft report. The Department supports 
the three AOD concept as it positions materiel closer to the 
customers and thereby precludes user order-ship-time delays and 
increases in transportation cost. 

Specific responses to individual findings and 
recommendations contained in the draft report are enclosed. 

Sincerely, 
A +>u* 

James P. Wade, Jr. 

Enclosure 
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GAO DRAFT REPORT - DATED NOVEMBER 5, 1985 
(GAO CODE 393001) - OSD CASE 6876 

"THE ARMY AREA ORIENTED DEPOT MODERNIZATION 
PROGRAM SHOIJLD BE REEVALIJATED" 

DOD COMMENTS 

FINDINGS 

FINDING A: The Area Oriented Depot Modernization Program 
bMaNot Be Needed. GAG reported that the Army Area Oriented 
DepoTGOD) Modernization Proqram is a $488 million project to 
provide three very sophisticated mechanized distribution centers 
at Sharpe Army Depot (SHAD) in California, Red River Army Depot 
(RRAD) in Texas, and New Cumberland Army Depot (NCAD) in 
Pennsylvania. GAO noted that the basic function of the AODs is 
to consolidate and ship secondary items managed by the Army 
Materiel Readiness Commands (MRCS), the Defense Logistics Agency 
(DLA) and the General Services Administration (GSA). According 
to GAO, Army justified and planned AOD distribution centers on 
the basis that they are the most cost effective method to respond 
to the current force modernization initiatives, which Army 
projected will increase AOD peacetime workload 68 percent. GAO 
found that the major savings, projected by Army, would be in the 
cost avoidance of employing fewer peopLe to process the projected 
1990 workloads. GAG also found that the new centers are being 
designed to handle the entire workload on a single 8-hour shift. 
After reviewing the Army analyses for the AOD Modernization 
Program (concentrating on SHAD and NCAD), GAO concluded that 
there are serious doubts about whether the current scope of the 
AOD Modernization Program is appropriate in terms of both cost 
and need. (Pr?* 1, 2 Letter and l-3 Appendix I, GAO Draft Report) 

DOD POSITION: Partially concur. The DOD concurs that the 
initial Army analyses raised these types of questions. After 
corrections, however, the need for the Area Oriented Depot 
Modernization project is evidenced by the increasing workloads 
resulting from mission growth and force modernization discussed 
elsewhere in this response. Though all the analyses of this 
project , including CRO'3, look to the year 1990 as a basis for 
need, growth beyond 1990 should be expected and planned for. The 
Area Oriented Depot modernization design allows processing of the 
conservative workloads, which have been corrected, on a one shift 
basis. The status quo with quick fixes and 3-shift operations 
wouLd not bci capa1rl.e of handling the peacetime workload 
pro jecti ens, much Less store the materiel. Mobilization 
requirements, yt~acet.iroe growth beyond 1990, deteriorating 
equipment and systems I and inefficient facilities designed and 
huil.t ov(:r 40 years ago support continuing with this program. 
Added to these i-lrq the benefits derived from modernization, which 
il r t! not Wldressotl in t:lle economic analyses, but which are real 
when coqxirin~ st:iitlis quo t:o the modernization effort. Improved 
J nverrtory r~ccur;l~~y, accountabi Zity, visibiLity over operations, 
nnd rerhl time c:,iptil)ilit:y t-0 respond to emergency requirements are 
I,ut.. ii few of these henefi ts. 
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FINDING B: Workload Projection Methodology for AOD Justification 
is Questionable. GAO found that Army, ' in response to GAO's 
tentative findings of May 8, 1985, performed a second economic 
analysis of the AOD Modernization Program. In this second 
analysi5, GAO found that Army forecast receipt and shipment 
workload together. GAO also found that Army projected both an 
increased use of current line items called "mission growth" and a 
separate increase in workload by adding Force Modernization items 
to the inventory. GAO further found that: 

-- Army was unable to provide documentation of either the number 
of new systems (end items) or the number of new Army supply items 
associated with those end items: 

-- Army assumed that new line items entering the supply system 
wouLd not be offset by current line items becoming less active or 
inactive: 

-- Army included high demand DLA/GSA managed lines in the 
historical data used to project anticipated Army items demand 
rates: 

-- Army considered Force Modernization demand separate from 
mission stock demands; 

-- Army considered that DLA/GSA item demand would increase due to 
the impact of Force Modernization and due to new active Army 
divisions; and, 

-- Army assumed that all new lines would be stocked at each AOD. 

GAO found, however, that historically, Army did not stock all 
lines at al.1 three AODs. GAO concluded, therefore, that such an 
assumption is questionable. GAO pointed out the large quantities 
of dormant stock, and found that depot demand history shows many 
items with little or no activity. GAO concluded, therefore, that 
the assumption that new stocks, force modernization and mission 
growth are totally additive is flawed. GAO also disagreed that 
force modernization demand could appropriately be considered 
separate from mission growth, since history includes both. GAO 
further concluded that including DLA/GSA demand in historical 
data, used to forecast Army demand, is inappropriate, and 
concluded that Army and l&A/GSA demands should be forecasted 
separately. GAO also concluded that since the new Army divisions 
are, for the most part, being created by conversion/modification 
of existing units there should be no new demand increases or 
increases in personnel or equipment. GAO finally concluded that 
for these reasons, the AOD distribution center workload 
projections are questionable. (PP. 4, 8-14, 17-23 Appendix II, 
GAO Draft Report) 
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DOD POSITION: PartiaLly concur. The DoD agrees that 
documentation to support the workload projections contained in 
the economic analyses and the Army's response to the GAO findings 
was not complete. A validation process, therefore, was 
undertaken to address force modernization, mission growth, and 
DLA/GSA workload. The resuLts of this validation process are as 
foLLows: 

Force Modernization m-m 

Since issuance of the GAO tentative findings in May 1985, NQ 
Depot System Command (DESCOM) initiated efforts to obtain more 
concrete data on force modernization workload. Using the 
automated data base of ALL secondary items in the Army supply 
system and Provisioning Master Record Files provided to the HO 
U.S. Army Materiel Command's Materiel Readiness Activity from the 
Materiel Readiness Commands, HQDESCOM personnel were able to 
identify the number of unique (additive) resupply repair parts 
expected to incur failures for 120 force modernization systems. 
According to these automated files, about 36,950 line items or an 
average of 308 lines per system will be entering the inventory. 
Additionally, reviews of force modernization systems already 
fielded that have not yet significantly affected AOD workload 
showed the number of individual systems requiring wholesale 
supply support ranged between 276 and 649 systems fielded after 
October 1983 (fielding dates for the 373 systems were not readily 
available). Therefore, the number of additional force 
modernization Line items to be stocked at the AOD's is estimated 
to range between 85,OOS (276 x 308) and 199,892 (649 x 308) lines. 
According to U.S. Army Materiel Command Regulation 740-4, the 
stockage and issue of secondary items to support field activities 
worldwide will be limited to New Cumberland, Red River and Sharpe 
Army Depots. Based on this policy, each AOD will receive 100 
percent stockage of secondary items entering the inventory as a 
result of force modernization. This projected workload is 
probably understated, as some of the additive secondary items for 
support equipment (test, measurement, components, etc.) were not 
included in the correct workload computations. For example, 
DESCOM identified at Least 241. additive items of associated 
support equipment for the AHF64 Attack Helicopter that will enter 
the inventory as a result of force moderni zation, but that are 
not included in thi s projected workload. 

Mission Growth ---_--I-- 

FY 1985 actual receipts and shipments were used as the base year. 
This year was selected because it was the most current and did 
not have the unusual. FY 1384 workload associated with the New 
Cumberland Army Depot transfer of about 70,000 dormant and high 
cube Line i tems. i.lr1L.i ke prior caleuLations, a zero growth factor 
for Army mission stocks was used. (Though historically there 
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has been mission growth, the zero growth factor was used to 
compensate for an unknown amount of items displaced by force 
modernization.) 

DLA/GSA/Other Workload 

DLA forecasts a 6 percent increase in workload per year for items 
under ita management. To remain on the conservative side, only 
half of this growth, or 3 percent per year, was used for 
computation purposes. This 3 percent growth factor is further 
supported as DLA/GSA receipts and issues have increased at a rate 
of about 3 percent a year from FY 1980 to FY 1985. The 
accumulative impact was a 15 percent growth added to the FY 1985 
DLA/GSA workload to achieve a FY 1990 projection. All other 
stocks, including those owned by the Air Force, Coast Guard, 
Marines and Navy, were assumed to have a zero growth from FY 1985 
workload levels. 

Workload Computations 

As a resul.t of the new information available on force 
modernization, the following is a corrected FY 1990 workload 
projection for New Cumberland, Red River and Sharpe. 

NEW CUMBERLAND 

The workload projections show that FY 1990 receipts and issues 
range between 4.0 and 5.5 million. This workload is thus between 
90 and 124 percent of that projected in the Second Army economic 
analysis. The computations are as follows: 

ARMY: 

Mission 

Lines in Storage (30 Sep 1985) = 117,212 
PY 1985 Army Issues 1,358,328 
FY 1985 Army Receipts 156,858 

Total Transactions 1,515,186 

Transactions/Line Item 1,515,186 + 117,212 = 12.93 

Force Modernization 

Average Lines/System 308 
Systems Supported 276 to 649 
New Line Items 85,008 to 199,892 
Times Transaction Rate (12.93) 
Projected Workload 1,099,153 to 2,584,604 

4 
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DLA/GSA: 

Lines in Storage (30 Sep 1985) = 45,351 
FY 1985 DI,A/GSA Issues 1,075,987 
FY 1985 DLA/GSA Receipts 44,927 

Total Transactions 1,120,914 

Transactions/Line Item 1,120,914 t 45,351 = 24.72 
Projected Workload Increase 3%/Year (FY 1985 - FY 1990 = 
15%) 
15% x 45,351 * 6803 Lines 
6803 x 24.72 = 168,170 Transactions 

FY 1990 DLA/GSA Projection: 1,120,914 (FY 1985) 
168,170 (Increase) 

1,289,084 

OTHER: 

FY 1985 Receipts 26,255 
FY 1985 Issues 72,170 

98,423 
(No increase projected) 

TOTAL FY 1990 PROJECTION: 

FY 1990 Projected Workload (Receipts and Issues) 
(in Millions) 

HIGH LOW 

Army Mission 
Force Modernization 
DLAjGSA 
Other 

Total 

Economic Analysis 
Difference 

1,515,186 1,515,186 
2,584,604 1,099,153 
1,289,084 1,289,084 

98,425 98,425 
5,487,299 4,001,848 

4,436,OOO 
+24% -10% 
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RED RIVER 

The workload projections show that FY 1990 receipts and issues 
will be between 2.8 and 4.0 million. This workload is between 
101 and 144 percent of that projected in the Army economic 
analysis. The computztiono are as follows: 

ARMY: 

Mission 

Lines in storage (30 Sep 1985) = 170,400 
FY 1985 Army Issues 1,374,137 
FY 1985 Army Receipts 386,735 

Total Transactions 1,760,872 

Transactions/Line Item 1,760,872 + 170,400 = 10.33 

Force Modernization 

Average Line Items/System 308 
Systems to Support 276 to 649 
Line Items to Support 85,008 to 199,892 
Times Transaction Rate (10.33) 
Projected Workload 878,133 to 2,064,884 

DLA/GSA: 

Lines in Storage (30 Sep 1985) = 21,831 
FY 1985 Issues 157,259 
FY 1985 Receipts 

Total Transactions 
11,543 

168,802 

Transactions/Line Item 168,802 * 21,831 = 7.73 

Projected Workload Increase (FY 1985 - FY 1990 = 15%) 
15% x 21,831 x 7.73 = 25,313 Transactions 

FY 1990 DLA/GSA Projections: 168,802 (FY 1985) 
25,313 (Increase) 

194,115 

OTHER: 

Total FY 1985 receipts and issues 646 
(no projected increase) 
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Army Mission 
Force Modernization 
DLA/GSA 
Other 

Total 

Economic Analysis 
Difference 

TOTAL FY 1990 PROJECTION: 

Total FY 1990 Projected Workload (Receipts and Issues) 
(in Millions) 

HIGH LOW -- 

1,760,872 1,760,872 
2,064,884 878,133 

194,115 194,115 
646 646 

4,020,517' 2,833,766 

2,800,OOO 
+44% +l% 
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SHARPE 

The workload projections show that FY 1990 receipts and issues 
will be between 1.4 and 2.1 million. This workload is between 
111 and 165 percent of that projected in the Army economic 
analysis. The computations are as follows: 

ARMY: 

Mission 

Lines in Storage (30 Sep 1985) = 117,877 
FY 1985 Army Issues 
FY 1985 Army Receipts 

Total 

587,622 

Transactions/Line Item 713,768 + 117,877 = 6.06 

Force Modernization 

Systems to Support 
Line Items to Support 
Times Transaction Rate 

Average Line Items Per System 308 
276 to 649 
85,008 to 199,892 

(6.06) 
515,149 to Y.,211,346 Projected Workload 

DLA/GSA: 

Lines in Storage (30 Sep 
FY 1985 Issues 
FY 1985 Receipts 

Total Transactions 

1985) = 26,338 
148.510 

13;890 
162,400 

Transactions/Line Item 162,400 t 26,338 = 6.17 

Projected Workload Increase (FY 1985 - FY 1990 = 15% 
15%-x 26,330 x 6.17 * 24,376 
FY 1990 DLA/GSA Projection: 162,400 (FY 1985) 

24,376 (Increase 1 
186, 

OTHER: 

Total FY 1985 receipts and issues 660 
(no projected increase) 
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TOTAL FY 1990 PROJECTION: 

FY 1990 Projected Workload (Receipts and Issues) 
(in Millions) 

Army 
Force Modernization 
DLA/GSA 
Other 

Total. 

Economic Analysis 
Difference 

Y 
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713,768 713,768 
1,211,346 515,149 

186,776 186,776 
660 660 

2,112,550 1,416,353 

1,278,OOO 
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Nowonp 16 

FINDING Cr Package Processing Point Workload Should Not Be 
Included. GAO found that the workload projection8 at NCAD 
included shipments from the Package Processing Point (PPP). GAO 
also found that most of the PPP workload will be handled in a 
recently renovated existing facility and will not be included in 
the proposed new distribution center. GAO concluded, therefore, 
that it appears inappropriate to include this workload as part of 
the justification for a new facility. (The Army removed this 
workload from its later calculations as noted in its reply to 
GAO’ 8 tentative findings. The Army also informed GAO that many 
items destined for the PPP, now termed the Unit Material Fielding 
Faint (UMPP) , will be received and processed in the depot before 
being issued to the UMFP, thus creating workload not addressed in 
the computations.) (pp. lo-12 Appendix II, GAO Draft Report) 

DOD POSITION: Partially concur. The UMFP is integrated into the 
designed Sharpe distribution center and, as such, its workload 
should be and is included in the justification for the facility. 
The report notes correctly that the New Cumberland UMFP facility 
is new and will not be integrated into the distribution center 
and, therefore, UMFP workload should not be included in the 
distribution center workload. The New Cumberland distribution 
center UMPP related workload provided in the Army’s response to 
GAO’s tentative findings includes only issues from depot stock to 
the UMFP and receipts processed by the distribution center for 
the UMFP. 
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FINDING D: Container Consolidation Point Workload Calculation is 
Questionable. GAO found that in revising 1990 workload estimates 
'for the Container Consolidation Point (CCP), Army computed the 
average annual workload increase over fiscal years 1980 to 1984, 
and using 1984 as a base year, projected the 1990 CCP workload. 
GAO found an increase in CCP workload at NCAD and SHAD during FY 
1984 accounting for over half of the total growth for the I-year 
period. Because Army neither documented the reason why this took 
place nor determined that it would reoccur between 1984 and 1990, 
GAO concluded that including this one-time increase renders this 
calculation questionable. (pp. 23, 24 Appendix II, GAO Draft 
Report) 

DOD POSITION: Parti.aLly concur. The DOD agrees that the initial 
analysis posed questions. Additional analysis of Sharpe and New 
Cumberland CCP workload data from FY 1975-FY 1985 confirms the 
reasonableness of the workload projections cited by the Army in 
response to GAO's tentative findings. Changes in CCP workload 
from one year to the next do vary substantially, but the overall 
tcrend is clearly increasing. In FY 1985, Sharpe and New 
Cumberland processed 86% and 89%, respectively, of the projected 
1990 workload cited in the Army economic anaLyses (EA). This 
demonstrates the conservative nature of the Army EA forecasts. 
Using the FY 1978-FY L985 versus FY 1981-FY 1984 average annual 
increase, which would be an even more conservative estimate of 
expected annual. growth (6.0 percent for Sharpe and 7.2 percent 
for New Cumberland), indicates both depots can expect workload 
volumes greater than those used in the economic analysis. Using 
this latter basis, Sharpc can expect to process 112% and New 
Cumberland can expect to process 121% of the EA volume. 
Recognizing that short term fLuctuations do not affect the Long 
term growth in CCP workload, and the conservative nature of the 
methodology used to validate this growth, the CCP workload 
caLcuLations are not questionable. (The net effect of the 
revised forecast methodology is to under state the potentiar cost 
aavings cited in the EA.) 
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Now; on ppI 23-24 

FINDING E: Use of MRC Forecasts And Great Differences In Force 
Modernization Workload Between Methodologies Raises Questions. 
GAO found that Army, to further support its contention that the 
original receipts and shipment projections were valid, compared 
the projections with computations based on forecasts by the 
Materiel Readiness Comaands (MRCs). GAO further found that 
because Army considers the MRC forecasts to be understated, they 
were adjusted upward based on the variances between the MRC 
forecast and the actual workload for the last three years. GAO 
also found that a projected workload for force modernization was 
also calculated and added (assuming that force modernization is 
not included in the MRC forecast), resulting in a total 
calculated workload within 7 percent of the original economic 
analyses. According to GAO, Army concluded that this result 
validates the original calculations. GAO, however, pointed out 
that: 

-- the second computation is based on MRC forecasts that Army 
disregarded in the original calculations because they were 
considered unreliable: 

-- Army could not document that force modernization is not 
included in the MRC forecasts and, in fact, GAO was told by 
the two MRCs visited that force modernization is included in 
the forecasts of AOD workload: and 

-- while the first and second revised estimates are within 8 
percent of each other, the force modernization workload in the 
first computation was four times greater than in the second 
-- because of the different methodologies for projection, 
raising more questions about the validity of these forecasts. 

GAO concluded, therefore, that it is questionable how this second 
computation can validate either the original or the revised 
projections. (pp. 24-26 Appendix II, GAO Draft Report) 

DOD POSITION: Concur. The DOD agrees that the different 
forecasting methodologies used in the Economic Analyses and the 
Army response to GAO's tentative findings raise questions about 
the ROD workload projections. Consequently the subsequent DOD 
review used only auditable data to substantiate the Army's 
requirements. Based on the methodology contained in this report, 
the Army's 1990 projections are conservative. 
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Now~on pp,, 29-31 

FINDING F: Mobilization Requirement Not Determined And 
Mobilization Capability May Be Excessive. 

GAO found that the AOD distribution centers were sized to process 
the projected 1990 peacetime workload in one shift, leaving two 
work shifts available for potential emergencies and to meet 
mobilization needs. GAO also found that projected 1990 
mobilization requirements have not been developed or analyzed. 
GAO found no evidence to indicate that any evaluation had been 
made of the trade-offs of a single shift versus a multiple shift 
operation in a smaller facility to handle total projected 
workloads. GAO concluded, therefore, that each AOD will have a 
mobilization capability of three times the peacetime workload, 
which is nearly twice the planning factor of 1.6 currently in use. 
GAO further concluded that Army has no way of knowing whether the 
sizes of the new distribution centers will meet or exceed the 
requirements. In reporting the Army responses to GAO's tentative 
findings, GAO noted that Army agreed that mobilization workload 
was not a factor in sizing the distribution centers. GAO also 
noted the Army stated that operating in a single shift is 
Department of the Army policy and consistent with industry 
practice, although no supporting documentation was provided. GAO 
agreed that multiple shift operatione increase costs and 
equipment wear, but reiterated that no evaluation had been made 
of the trade off between single and multiple shift operations. 
According to GAO, Army stated that the 1.6 mobilization workload 
planning factor was based on executing only the European theater 
LGGPLAN, and requirements would be considerably higher if 
additional LOGPLANs were used in the projections. GAO agreed 
that workload would be higher if additional LOGPLANs were 
implemented simultaneously with Europe. GAO pointed out, 
however, that DOD guidance does not anticipate such an occurrence. 
GAO concluded, therefore, that it is inappropriate for Army to 
use multiple LOGPLANs as justification for constructing 
facilities with capacities far in excess of the 1.6 workload 
planning factor. (pp. 27-30 Appendix III, GAO Draft Report) 

DOD POSITION: Partially concur. The GAO correctly notes that 
the AOD modernization plan will accommodate a workload surge of 
approximately three times peacetime requirements and that no 
mobilization requirements were developed to justify the aizing of 
the Area Oriented Depots. Though the Army points out that 
mobilization requirements were not a factor in sizing, multiple 
shift capability could accommodate a surge of about 200 percent. 
In contrast, the last major distribution study specifically 
addressing mobilization, the 1975-1978 Joint Logistic Commanders' 
Department of Defense Materiel Distribution System (DODMDS) 
study, indicated that DOD depot system-wide issues would increase 
under mobilization by 99.2 to 375 percent, depending on the 
scenario. The 200 percent factor, therefore, is inadequate in 
some scenarios. In addition, the DOD does not concur that the 
defense guidance restricts mobilization planning beyond the 
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European LOGPLAN. Given that the Army has a three AOD concept of 
storing and resupplying materiel, the mobilization impact on 
these three depots will be greater than the system-wide DODMDS 
projections. The Army, accordingly, properly did not restrict 
its planning to only the European scenario. The GAO in 
evaluating the Army’s response to the tentative findings, 
apparently misinterpreted the statement that “Army policy and 
standard industry practices were justifications used in sizing 
the facilitiee...” to mean that ” . . .operating on a single shift 
is Department of Army policy...” This is not the case. A 
multiple shift operation will be required at Sharpe to process 
the 1990 peacetime priority requirements. 
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Navy on pp. 33-34. 

Y 

FINDING G: AOD Equipment Problems Not Documented. GAO reported 
that Army officials testified, in FY 1985 hearrngs before House 
and Senate Committees, that the material handling equipment 
system in the AODs were old and needed replacement. GAO found 
that during fiscal. years 1979-1984, NCAD spent about $5.2 million 
and SHAD about $3.8 miLlion on new equipment and improvements in 
AOD operations. GAO further found that equipment problems were 
limited to two specific systems -- an overhead power free 
conveyor at SHAD and NCAD, and a sortation retrieval device at 
NCAD. GAO found that Army could not identify or document any 
significant problems associated with other material handling 
equipment or systems at either depot. Further, GAO found that 
performance standard5 at the AODa were being met with existing 
equipment. According to GAO, Army's response to the tentative 
finding5 agreed that AOD equipment problems had not been 
documented. However, GAO noted, Army officials commented that 
personnel familiar with the systems know they are inefficient and 
that labor intensive measures must be taken to keep the equipment 
operational and to meet the performance standards. Army further 
commented that past installation of equipment items and 
subsystems of differing characteristic5 causing problems in 
system integration and interfacing. Army also commented that 
replacement of these systems in existing facilities may appear 
less costly than installation of new equipment, but other factors 
or disadvantage5 must be considered --continued lack of 
integration, disruption of operations during construction and no 
increase in capacity. Therefore, GAO noted, Army decided to 
build new, highly mechanized centers. GAO concluded that it is 
inappropriate to assume that replacement of older equipment in 
the present facilities is not a viable solution without a 
cost-benefit or cost-effectiveness analysis. GAO also concluded 
that much of the new equipment purchased for NCAD and SHAD over 
the past 5 year5 may not be used if the planned new center5 
become operational. (pp. 31-34 Appendix IV, GAO Draft Report) 

DOD POSITION: Partially concur. The DOD agrees that AOD 
equipment maintenance problems are ill defined: however, the 
economic analyses for the AOD modernization projects provide 
adequate documentation. Under Alternative I, it is assumed 
rightly that existing inefficient or inoperable equipment or 
equipment exceeding its economic life will be repLaced and 
additional equipment will be procured to meet forecasted 
workloads. Further, meeting work standards with existing 
equipment around which the standards have been developed does not 
indicate the Lack of need for equipment with enhanced 
capabilities. The workload expected from current force 
modernization initiatives is beyond the capability of the AODs 
to handle by merely upgrading existing facilities as envisioned 
in Alternative I. Under Alternative II, existing operable 
equipment will be used throughout the distribution center and in 
nonmechanized bulk storage warehouses. The DOD, therefore, also 
does not agree that current equipment will not be used if the new 
centers become operational. 
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Now+ on pp. 36-39 

FINDING H: Economic Analyses Show Marqinal Cost Effectiveness. 
GAO noted that the Army economic analyses for SHAD and NCAD 
considered two alternatives: (1) remaining in existing 
faciLities and replacing existing equipment with equivaLent new 
equipment, and (2) building new sophisticated distribution 
centers. GAO found that Army calculated savings-to-investment 
ratios (SIRS) based on an economic life of ten years, and under 
alternative two, the SIR for SHAD is only 1.11 with an S-year 
payback period and the SIR for NCAD is 1.2 with a 7.2 year 
payback period. GAO concluded that the SIRS are, at best, 
marginal. GAO, however, also found that significant investment 
costs were omitted -- at least $63.7 million of software 
development, design and associated costs, as well as the cost of 
hiring additional personnel to oversee construction and the cost 
of relocating 70,000 items from NCAD. According to GAO, Army 
agreed that certain costs were omitted from the economic 
analyses: however, most of these costs, Army contended, should be 
applied to both alternatives and would have a minimal overall 
effect on the analyses. GAO disagreed, concluding that none of 
the software, facility or equipment design costs are applicable 
to alternative one as conceived in the present economic analyses. 
GAO also concluded that Army should not include the 70,000 
relocated items and the resulting $7 million recurring outside 
atorage cost in its NCAD analysis without also including the 
additional $7.4 milLion of one-time relocation cost for the items. 
GAO pointed out that excluding both the recurring storage cost 
and the nonrecurring relocation cost causes the NCAD payback 
period to exceed 20 years. GAO also pointed out that, if all the 
costs are included in the NCAD and SHAD analyses, the SHAD 
breakeven point is about 20 years and the NCAD breakeven point is 
about 11 years. Finally, GAO concluded that relatively minor 
esc!alation in construction and/or recurring costs, particularly 
for SHAD, could change the preferred alternative, i.e., if the 
initial $90.3 million SHAD distribution center cost was increased 
approximately 11 percent to about $100.4 million, alternative one 
would be preferable. GAO noted that, as of October 1985, 
contractor bids have been considerably higher than $100.4 
million. (As of November 8, 1985, the OSD staff estimated the 
cost of SHAD to be $117 million.) (pp. 35-40, 42, 43 Appendix V, 
GAO Draft Report) 

WD POSLTION: Partially concur. The DOD agrees that the SHAD 
and NCAD Economic Analyses considered two alternatives, a "status 
CJUO” and new sophisticated distribution centers. The DOD also 
agrees that the SI Rs for SHAD and NCAD are 1.11 and 1.2 
respectively, for 10 year economic lives, and that the SIRS are 
marginal. In addition, the DOD agrees that certain investment 
costs were omitted -- software development, design, and the cost 
of hiring amounting to $56.3 million. These costs have, 
therefore, been included in the current analyses. The DOD, 
however, disagrees with including the cost of relocating about 
70,000 line items from NCAD since it is a cost to both 
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alternatives and, therefore, may correctly be omitted. To allow 
storage space to house these items at the optimum storage space 
utiLization rate of 85%, which is already exceeded at each of the 
affected depots, a warehouse construction project was added to 
aLternative one, and the recurring annual outside storage cost 
was eliminated. In addition to these alterations, the DOD 
restructured the Sharpe and New Cumberland Army Depots economic 
anaLyses, extending the economic life of each alternative to 25 
years, assuming replacement of automated data processing and 
depot equipment at LO year intervals, including escalated annual 
Labor costs of a constant 3 percent and making several other 
aLternations of a conservative nature. All the changes were in 
accordahce with, or permitted by, the DOD regulations. If SHAD 
costs are escalated to an estimated $117 million, the 
restructured analysis indicates that the western distribution 
center is economically viable, with an estimated savings to 
investment ratio of 1.03. For the Eastern Distribution Center, 
using the same method showed a savings to investment ratio of 
1.0. 



FINDING I: Economic Analyses Did Not Treat All Viable 
ALternatlL'ves . GAO found that the SHAD and NCAD economic analyses 
did not consrder aLternatives for more efficiently handling the 
workload in the existing facilities. GAO pointed out 
possibilities for bar-coding, redesign of work flow, different 
material handling systems and computer aided scheduling and 
progress reporting. GAO noted a 1975 SHAD modernization plan, 
that for an investment of $5.7 million, estimated a labor 
requirements reduction of 136-195 positions. GAO also noted a 
similar effort, the Automated Warehousing and Retrieval System 
(AWARES), recently completed at one of DLA's least automated 
depots. The AWARES improvements, according to GAO, included a 
new conveyor system, increased computer capability and material 
handLing equipment with bar-coding capability at a cost of $14.6 
mi LLion. According to GAO, DLA officials also claim increased 
Productivity. GAO concluded that the economic analyses should 
address all feasible alternatives and examine the cost of each in 
detail. Army, in commenting on the GAO tentative findings, 
advised that all alternatives for processing the increased 
workload were considered. GAO disagreed, noting that the 
documentation provided by Army showed the same alternatives were 
considered in both the original and revised Army analyses. (PP. 
35, 36, 40-44 Appendix V, GAO Draft Report) 

DOI~ POSITION: Partially concur. The DOD agrees that the formal 
Economic Analysis for each AOD documented savings for only two 
alternatives, i.e., the status quo and the distribution center; 
however, the development of methodologies to meet the projected 
forecast considered numerous alternatives. In addition to the 
economic analyses, the Area Oriented Depot design development 
documentation included three discrete volumes, which provided 
engineering and cost analysis for 19 major functional subsystems 
within the distribution center. Each subsystem analysis included 
a Life cycle cost evaluation of numerous types of alternative 
material handling equipment. GAO described two projects that 
Provided evidence of the potential for improved efficiencies: a 
1975 SHAD project entitled "Modernization Plan for the Western 
Distribution Facilities," and a 1980 DLA project entitled 
"Automated Warehousing and Retrieval System" (AWARES). The 1975 
SHAD Project considered a short term solution to increased 
workload known at that time. The SHAD line item workload today 
is more than double what it was in 1975 and exceeds the 
capability discussed in the SHAD 1975 project. An Army review of 
AWRRES found it to be incomplete in terms of meeting Area 
Oriented Depot operational requirements. Originally conceived as 
the "Defense Lntegrated Storage and Retrieval System (DISARS) in 
1974, a contract for the project was awarded in July 1978. The 
selected contractor was unable to successfully implement the full 
scope of the project, resulting in termination of the contract. 
Redesignated as AWARES, the equipment and facility requirements 
nave been completed while software development proceeded as an 
in-house effort to a lower scope than initially conceived under 
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Appendix VIII 
Gmmente From the Department of Defense 

DISARS. DLA is now undertaking a major effort to enhance AWARES 
to achieve many of the benefits sought by the Army. However, 
such benefits will not include all, those resulting from 
implementation of Area Oriented Depot function8 (e.g. 
Consolidation and Containerization Point operations, receiving, 
and transportation), 
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Now~ on pp, 45-46 

Appendix VIII 
Chnments Frem the Department of DePense 

FINDING J: Modernization Mechanization May Be Overly 
Sophisticated for The Basic AOD Mission. GAO found that despite 
the extensive mechanization being built into the new distribution 

'centers, the most active items will be stored in a manual picking 
area. GAO noted that, according to the Army's design-engineering 
firm (1) 1.6 percent of the lines stored at NCAD accounted for 31 
percent of the workload, and (2) the pick method for high 
activity items would offer greater efficiency than mechanization. 
GAO found that most Army line items had few or no demands in FY 
1984, aa follows: 

Demands Per Line Per Year Percentage of Stocked Items 

SHAD NCAD 

None 
l-9 
10-19 
20 and over 

55.4 23.3 a/ 
33.6 44.2 -/ 

4.9 9.3 
6.1 13.2 

100.0 loo.0 

II/ Adjusted to reflect status before dormant stock relocation 
program implementation in summer of 1984. 

GAO concluded that some of the highly mechanized features being 
designed into the new facilities may be inconsistent and overly 
sophisticated for the basic AOD mission. In responding to GAO's 
tentative findings, Army officials advised it is an industry 
accepted standard that the manual pick method is most efficient 
in an area where there is a restricted number of fast moving 
lines. GAO concluded that this may be the case, but continued to 
have reservations about the need for highly mechanized facilities 
where most of the line items have nine or fewer demands in a year 
(89 percent for SHAD, 77.5 percent for NCAD). (pp. 45-47 
Appendix VI, GAO Draft Report) 

DOD POSITION: Partially concur. The DOD agrees with the facts 
but not with the GAO conclusions. During the facility design, 
cost analyses of available material handling systems which could 
accommodate the Army's AOD mission were developed. The 
complexity of systems analyzed ranged from labor intensive to 
highly mechanized systems. These analyses were utilized to 
select the most economical degree of mechanization. The Army 
rationale for selecting a less mechanized pick operation in the 
highly active storage area and the more mechanized computer 
controlled vehicles in the high-rise areas is based upon 
industrial engineering analyses. Despite the relatively low 
activity per line item, approximately 65 percent of the issue 
activity is in the high-rise storage area where travel distances 
support mechanized movement as the most efficient method. 
Conversely, in the restricted-space, high-volume area where 
travel distance is minimum, the hand pick operation is the most 
efficient. 

--- -- 
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FINDING K: Lack of Backup Electrical Power Makes Modernized AODs 
Less Capable In A Power Outage Than The Present Depots. GAO 
?ound that the new distribution centers will deoend verv heavilv 
on electrical. power due to the new materiaL handling and other * 
equipment. GAO also found that because of limited backup power 
availabLe at SHAD, the new distribution center will operate at 
about 50 percent of normal. capability during power emergencies 
-- NCAD wiL1 have an even Lesser capability. GAO noted that in 
current facilities, with 20-foot high storage areas and battery 
or gasoline powered present equipment, work couLd continue. GAO 
concluded that because of the increased dependency on electrical 
power and only limited backup capabiLity being provided, some of 
the features of the new centers may cause the facilities to be 
less capable in certain situations than the current facilities. 
According to GAO, in commenting on the tentative findings, Army 
said that sufficient provisions have been made to minimize the 
effect of power disruptions, and power outages are not a problem 
at the depots. GAO, however, concl.uded that a loss of power for 
any extended period of time will significantly degrade the 
performance of the depots, particularly if the disruption occurs 
during a period of mobilization. (pp. 45-48 Appendix VI, GAO 
Draft Report) 

DOD POSITION: Nonconcur. Both SHAD and NCAD have highly 
reliable electrical power sources with onl.y SHAD experiencing a 
sustained power outage in the last decade. With additional 
electrical generation provided with the Sharpe Area Oriented 
Depot project, the distribution center will have emergency 
backup electrical power to satisfy almost 80 percent of the total 
electrical. load. SHAD will, therefore, be capable of sustaining 
full peacetime workload with limited overtime and will have the 
capability to provide mobilization support. The New cumberland 
Area Oriented Depot will be provided with emergency backup 
electrical. power to satisfy over 56 percent of the total load. 
Additional portable generation can be provided within 24 hours to 
sustain full operation. Despite the increased reliance on 
electrical power in the distribution centers, the avaiLabLe 
generation capacity wil.l. ensure the modernized Area Oriented 
Depots will not suffer greater degradation of performance than 
the present depots in a power outage. 
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ApptwJJx VlJJ 
(kmunentn From the Jhbpnu-tmrnt. of DefenrJe 

Now on pp. 4730 

FINDING L: An Evaluation Of The Current Organizational Structure 
AndOperatiorOf The AODs Should Be Made Before Moderniza-;ion (?c . . 
The Depots Is Be*. GAO found that since 1975, the workload -.F--"- dl stributiG=ong the ADDS has shifted significantly from SHAD 
and RRAD to NCAD (NCAD had 40 percent of the workload in 1976, 
increasing to about 52 percent in 1984). GAO also found that 
during FY 1984, 25.4 percent of CONUS and 11.3 percent of 
overseas shipments were out-of-area (shipments from one AOD to 
locationn assigned to another AOD). GAO concluded that this 
workload shift appears to be the result of the high level of 
out-of-area shipments and the transfer of responsibility for 
supporting Latin America from RRAD to NCAD. GAO noted Army 
forecasts that NCAD will continue having a workload greater than 
the other AODa combined. This workload shift, GAO concluded, has 
resulted in a wide disparity in operating costs and efficiency 
among the AODs (SHAD material release order (MRO) costs were 
$27.33, vice $16.47 at NCAD). Because the current workload 
distribution is projected to remain stabLe through 1990, GAO 
concluded that the planned AOD Modernization Program will tend to 
perpetuate these disparities and inefficiencies. GAO further 
concluded, therefore, that an overall analysis should be made of 
the current organizational structure and operation of the AODS. 
GAO reported that Army, in commenting on the tentative findings, 
atated that (1) the AOD concept was not intended to equalize 
workload among the AODs, (2) out-of-area shipments are not a sign 
of inefficiencies, and (3) higher MRO costs at SHAD are a natural 
result of costs being spread over a smaller workload, but this 
does not necessarily mean higher overall costs to the Army. GAO 
agreed that the AOD concept was not instituted to provide al.id 
equal diatribution of workload among AODs. GAO concluded, 
howeverI that in a three depot system, the depot with only 16 
percent of the workload cannot achieve the economies of scale of 
the depot with a larger workload, and the variances in MRO costs 
are basic indicators of this situation and a measure of 
inefficiency. GAO also concluded that the Army statement of a 
higher MRO costs at a depot not necessarily meaning a higher 
overall cost cannot be made without analysis. GAO reiterated its 
earlier conclusion that since a significant amount of out-of-area 
shipments are made--regardless of the reason--the benefits to be 
gained by further consolidation cannot be gauged unless an 
overall review of the system is performed. GAO finally concluded 
that such an evaluation should be performed before the Army 
undertakes the AOD Modernization Program as currently planned. 
(pp. 49-54 Appendix VII, GAO Draft Report) 

DOD POSITION: Partially concur. The DOD agrees that in a three 
depot system, an activity with only L6 percent of the workload 
cannot achieve the economies of ecale of the depot with a larger 
workload. Specific calculations are not required, however, for 
the Dar) to know that the economics involved in any diversio,~ of 
workload from the Larger to the smaller Army depots wouLd be 
offset. by existing economy of scale benefits, and would resul.t in 
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additional transportation costs due to longer shipping distances 
and would reduce the level of service to the customer. In August 
1.985, the Army completed a seven month study of its wholesale 
stock positioning and distribution policies and concluded that 
the existing three AOD system should be maintained, after 
recognizing that out-of-area shipments have a detrimental effect 
in totaL supply coet and customer service. As indicated in the 
Army response to GAO’s tentative findings, however, the AODs 
satisfy over 85 percent of the demand from their respective 
geographic areas. 

RECOMMENDATIONS 

RECOMMENDATION 1: GAO recommended that the Secretary of the Army 
direct the Commander, United States Army Materiel Command to 
reevaluate the AOD peacetime workload projections using 
statistically valid forecasting principles and develop capacity 
or capabiLity needed to support emergencies and mobilization. 
(P. 4, GAO Draft Report) 

DOD L’OSIT1ON: Cone ur. The recommended review was conducted 
during November 18 - 22, 1.985, at New Cumberland Army Depot, 
PennsyLvania, under the direction of the Office of the Assistant 
Secretary of Defense (Acquisition and Logistics). This review 
demonstrated the reasonableness of the Army projected 1990 
workLoad (see response to Findings B, C, D, and E) and addressed 
the amount of excess capacity or capability needed to support 
emergencies or mobilization (see response to Finding F). 

RECOMMENDATION 2: GAO recommended that the Secretary of the Army 
direct the Commander, United States Army Materiel Command to 
examine options for improving and enhancing the efficiency and 
capability of existing facilities and compare the cost 
effectiveness of these options to the total cost of constructing 
new distribution centers. (p. 4, GAO Draft Report) 

DOD POSITLON: Nonconcur. The Department does not agree that the 
program should be deLayed further in order to examine other 
options for improving and enhancing the efficiency of existing 
facilities or to explore realignment of the Army AOD missions. 
First, as shown in the response to Finding H, the designed AOD 
modernization pl.an is cost effective when compared with a 
status-quo alternative of replacing existing equipment with new 
equipment. Except for reduced maintenance, this alternative does 
not provide for increased efficiency of operations. The addition 
of efEiciency features to the status-quo alternative would make 
the pLanned AOD modernization more cost effective. Furthermore, 
a deLay in proceeding with the planned program, particularly at 
Sharpe, will increase the program cost. 
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RECOMMENDATION 3: GAO recommended that the Secretary of the Army 
direct the Commander, United States Army Materiel Command to 
analyze the AOD's current operations and workload distribution 
imbalances to identify potential economies and efficiencies to be 
gained by further consolidation and realignment of the AOD system. 
(p. 4, GAO Draft Report) 

DOD POSITION: Nonconcur. The Department does not agree that the 
Army should conduct a distribution system analysis. The Army 
recently completed a seven-month study of its wholesale stock 
positioning and distribution policies and concluded that the 
existing three AOD depots should be retained, even though it also 
concluded that effort is required to improve the out-of-area 
shipment condition described in the draft report (Finding L). 
The current Army AOD concept positions materiel Closer to the 
customers, thereby alleviating user order-ship-time delays and 
increases in transportation cost. 
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