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V. Jackson
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Subject; Draft Repùrt coordination - Boeing Wichita Division, Tooling Audit at A1#-b
ucommun, Audit Report, Prpject 994-022.

n e enclosed draft apdit repcrt is provided for your review and comment prior 'to formal release
.The pllrpcse is to obtain your concurrence with tbe contents of the repolt lncludinq the

condltions and action items. Action items in the report are called M anagement Actlons
. Nof

ormal or written response to the action items is requested at this t
-tme. However, completiondates fbr M anagement Actions completed during the audit or Cémmitted Completion Dates

(CCDs) for Management Actions that have already been planned, are req'ui/èd before the audit
report is released. '

n e executive jummary section of this report will bo included'in a monthly report addressed or
copied to the following: '

S. Belyamani
S. E. Carson
W . B. Gillette
J. M. J'amieson
L. T. Koellner
D'. J. M ikov
R C. M itchell
S. L. Mizgta
J- J. M orris

A. R. M ulally
E. E. M ulloy
E. R Otis
J. R. Phillips
D. Sanchez
T. E. Schick
R. Swindler
J. L. Turner

Please review the draft and

o Make comments directly on the draft-

o Initial and date the frdnt page.

Return the draft report to the undeaigned in Cömpany offices lnternal Audit
(M/S K79-23) by (August 23, 2000 - close of business).

lf no comments are made, please indicate your concurrenoe with the report as writien.

It is important that copies not be znade of tllis dèaft
v as distribution of draft reports isIi

mited lo.those witb direct input If you have any questions or want to discuss the report
,please contact the undersiglfed.

Sonja Alspike
1-914:, K79-23
Phone: 523-1644
FAX: 523-3503

Enclosure: (l) Draft Audit Report

Tammy Norman
1-914:, 11.79-23
Phone: 523-351 6
FAX: 523-3503

BOETNG PROPRIFTARY

EXHIBIT

'g y
- t'tf- ':' i'l.! ()-- i-i-

YNFDENYIAL
Bubiectlaprdecbve lhllerinils :1.954971-< 8m-1294..112
Xnol tlylx' diràxe except mder tenns qf Poteclive older TBC 017450 '



August 2 la 2000
Audit Report 99-8-028

R. C. Brunton
V Jackson

D. Becker
R. J. Bunio
C. T. Chilton
R. Dodds
C. X. Harms
L. T. Koellner
'Deloitte.& Touche
j. L. Tttrner

113240
Kl5-:0

K15-14
38-UT
6H-TC
K11-60
K16-13
10-18
1F-37
K15-30

CC*

Subject: Boeing Wjchita Division, Tooling Andit at Supplier AHF-bucommun,
Audit Report 99-8-028

Purpose and Seope

This review emerged as a result of a concern in the area o? toolinj proçurement. A
Boeing stipplier, AH# -Ducommun, Iocated in Gardenia, Califonlia, was. tested for
contracttzal complianoe. The scqpe included inventory accountability; evaluation of tool
usage, storage, and quality; manufacturing plalming and processes; and 'tooling costs.

Background

AlV -Ducomrnun spicializes in Iarge stretchform operations. Boeing Commrrcial
Airplanes - Wichita Division (BCA-WD) currently has a s-yearv $90 million contract
with Ale -Duoommun for 241 part numbers, of which 172 are 737 Next Generation
chords, frames and bearstraps. The remaining part nulnbers are 757 and 767 doublers
and triplers.

A cross-fanctional team was created to perform a physical audit of Boeing-owned
accountabie tooling at Alœ-Ducommun. ''f'he team consisted of highly experienced
personnel from Toolings Manufacturing Research and Development IMR&DI,
Procurement Quality Assurance (PQA), and Supplier Management and Procurelnent
(SM&P). The activities of the team were sponsored by the Wichita SMAP Director.
lnternal Audit worked closely with the team in the development of audit strategy and
executicn.
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To: R. C. Bruntonn et a1. Page 2 of 10 Audit Report 99-2-028

Exvcutive Summsr
.y

The severity of anornalies discovered .at Alv -Ducornmtm is such
in the amount bf $5.3 milliot is being pursued by BcA-Wichita SM&P- Evidence
of misrepresentation was discovered. Tools cpntractu. ally represented to be
required for a numericbl contro'l (NC) machine process were found being used as
temphtes. Planning documents that were provided to the audit team ihdicated NC
machine processing, NC machine-type tools, atld NC prokamming tapes.
Howevera planning doouments on the shop floor at Alx -Ducomnw n indicated
otherwise. M illions of dollars have been paid to Ar -Ducommun for machine
processing and expensive machine. procqss tooling. Observations at A1-1F-
Ducommun revealed' a labonintensive hand-route/form prpcess where machining-
tools are used as shop-aids and contour templates. lnsuKcient processes, along
with inadequafe manufachlring and inspections, were found to exist at AHF
Ducommun and place the Company at risk.

thaj restitution

The results of the review reveal
. ed defcienoies both externally and internally- '

Audit observations are discussed furtber in tbe Audit Results section of this
report.

Respnnse Requiremçlits

Boeing Ctknjany-wi'de Procedure PRO-I 873, Rlnternal Audit Responsibilitiçs,''
req.uires a wntten response to tlvis report by October Ar.X 2000. Your written
reply shopld be direèted to the undersigned and inclnde detailed plans and
committed cornpletîtn dates for each management action listed below and
described in this report. The committed completion dates you provide will be
used to trac'k open action îtems. A schedgle showing significant npilestones
should be prepared for and management action expected to be complete 130 days
or more àfter the date of thîs repod. Following comyletion of a management
action, ple%e notify the undersigned in writîng

, includmg in your sabmittal the
basis (Jn wh.ich you recorhmend the action be closed.

Soùja K. Alseike
1-914% K79-23
(3l 6) 523-1644

Tammy Norman
1-9148 K79-23
316) 543-:5516(
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To2 R. C. Bnanton, et al. Page 3 of 10 Audit Report 99-8-022

Response Requieements (continued)

Action Responsibility:

(99-B-34-01)
(99-2-3.4-92 through -03)
(99-2-34-04 through -05)
(99c3-34-0*6 through -07)
(99-2-34-08 through -09)
(99-3-34-10 through -19)

' R. C. Brunton
V. Jackson
R. C. Brunton
V  Jackson
R. C. Brunton
V. Jackson
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To: R. C. Brunton, et al. Page 4 of 10'

Audit Results

Atidit Rejox't 99-8-028

1.0 Cfmtrol Environm ent

T'he control environment set.s the tone of an organization by influencing the con-
trol consciousness cjf its people. This audit was conducted with the snpport and
cooperation of the W ichita SM&P Director and thé Senior Procurement Manager
responsible for contracts. However, resistant and d efensive attitudes were
ef countered in dealings with the lower levels of procurement contract
management. '

Management Action

None.

2-p control Activiiics

Cnntrol activities consist of policies, procedures, and practices egtablished to
ensure that lnanagement directives are carried out as intended. Control activities
reviewed included appfovalsa authorizations, verifcations, management reviews,
and segregation of dut'y considerations.

Inventory Results

A complete and comprehensive physical inventory for tooling was performed by
the cross-functional team. A tool inventory list provided by Al-lF-Ducommun
was incomplete and failed to identify current locations and serial numbers. Tool
storage was inadequate and interspersed with tools identified as scrap as well as
tools owned by other colupanies. Using a Boeing Contract on Line Tûol List
(CTO'L), and the AllF-Ducommun inventol'y list, the team physicàlly searched for
ail tools. Fifty-five accountable tool s oould not be located

, and 1 42 tools were
identified that were not on the CTOL. Al-lF-Ducommun has since located 45 of
the 55 lost tools. The Gnancial impact of the ten lost tools is $87,209.

M anagement Action 99-8=034-01 R. C. Brunton

Rectify the current tool storage condition at the Al-p-Ducommun façility, jerD33200
0 RBoeing Suppliers' Tooling Document'' and ensure proper dispositton7

of scrap tools.

Management Action 99-8-034-02 V  Jackson

Recover costs in the amount of $87,209 for the ten lost tools.
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To: R. C. Brunton, et a1. Page 5 of l 0

Audit Results

Audit Report 99-8-028

lnventoly Results (Continued)

Management Action 99-8-03403

Ensure AHF-Ducommun implements an
adequate tool accountabilitp

Evaluation of Tooling .

D33041, RBoeing Tool Identification Cqdes'', requires tooling to be identified.
Examination of tooling revealed incomplete identiticatibn, multiple tool codes
knd tool tags on the same tool, and missing component parts. D33061, 'Tooling
Material. Catalof', and D32042, KBoein'g Stretchforn) Blocks (STFB) and
Postform Block (FB) Tooling D. ocumebt'', govern the proper materiais to
c' onstruct tools. Tool quality was poor in that many tools were fabricated with
iqcorrect material. T he severity of thesè conditions is documenied via
photographs and poses a quality risk to the pro' duction of quality airplane parts.

Y. Jackson

apiomated 'systtm that allows for

Required design drawings could not be provided for l28 tools. Category' 1 tools
require designs per D33é00, iiBoeing Suppliers' Tooling Document'' Section
1 .l4 & WMFM 404. A total of $251.761 was paid for non-existent Category I
tool designs. '

M anagement Action 99-8-034-0
.4 R. C, Brunton

Identify tools per D331 91-40, ttBoeing Tooling Procedure Standards'' and
applicable fabrication docunpents. Apply correct tool code per D33041-1 thru
- 1 3. Ensure multiple component tooling parts are stored with tlle base tool.

M anagement Action 99-8-034-05 R. C. Brunton

Ensure tools used in current manufacturing process are in compliance with
D3306 l -0 thru -52 and 532042-1 thru -20.

M anagement Action 99-8-034-06 V. Jackson

Recover tool design charges paid to AlllmDucommun in the arnount of $251,761.

M anufacturing Plalming and Processes

Two sets of planning documents we're found to exist. Planning providgd to BCA-
Wichita indicated numerioal control (NC) manufacturing process. P'lanning used
by Al-lF-Ducommun production personnel ' indicated a hand-route/form
lùanufacturing process. Obseiwatipns, interviews, and process evaluation
revealed a labor-intensive manufacturing jrocess that includes hand-routea hand-
form using ball-peen steel hammers, scrjbing of the profile, and hafld-sandîng
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Audiï Results

Audit Report 99-2-022

Manufacturing Planning and Processes (Continued)

with a belt sander. ' If requîred
, ATA holes are hand-drilled ôn a m ill fixture

(intended for NC maohininj). 'This manufaoturing process was subs-tantiated by
AHf-Dtlcomnzun production personnel as being the ffstartdard practicer f0r
production of Boeing-W ichita parts. The use of steel ball-peen hammers against
steel parts changes the molecular structure- AHlcDucommun management
contends that Boeing parts are NC machined. Contractual and financial
agreements are based on NC machined production and not on manufacturing
techniques AHF-Ducdmmun currently deploy' s. Misrepreseniation of the
manufaduring prooess jeopardizes the integrity of airplane parts arfd inoms
unnecessary fnancial impact.

M anagement Action 99-8-03+07 V. Jacltson

Correct the manufacturing plmming dooumentation to reflect the current and
actual manufacturing process.

M anagement Action 99-8-034-08 R
. C. Brunton

Ensure and verify the usage of steel ball-peen hammers on W ichita Division parts
is eliminated immediately.

2.4 Delegation of Authority - Product Acceptance

In 1996, AfW -Ducommun was given fnll delegation of product acoeptance based
,in part

a on their nnmerically controlled @ C) manufacturing business process.
Initial production used the N C process to atlairl First Article Inspection

. Once the
First Article Inspection was obtained

, it is believed Al-lF-Ducommum revel-ted to
the current manufacturing process stated above. The current manufacturîng
process does not meet the criteria fol- which the delegai:d authority was granted.

Cun'entlya Al-lF-Ducommun uses tools for the acceptance of parts
. These tools

were fotind to be out of calibration and inadequate to assure dimenqional accuracy
of production parts. ATA lloles are checked back to production tooling

, which is
not' in compliance with 500-10432, Gçllequirements For Product Acceptqnce To
Statjsticaj Tolerance,'' a supplement that provides interpretation of statistical
tolerances per BDS-1065 and defines the approved methods for determining if
product meets the statistical drawing rekuirements-
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Audit Results

Audit Repol't 99-8-028

Delegation of Authority - Product Acceptance (Continued)

M anagement Action 99-8-034-*  R. C- Bruuton

lmplement additional controls to ensure there is adequate suppli,er oversight, and
immediately remove delegàtion authority of . product acceptance from AHF-
Ducommun. Conduot a Fjrst Article lnspection to identify the current
manufacturing process 'tset Management Actiom 994-:34-()7). Jnstruct AHF-
' Duoommun to cease acceptance of parts using tools that are out of calibration.

Excçssive an'd Unnecessary Tools

lncorrezt tool coiies can resuli in excessive tool costs. For exanpie
? AHF-Duconmfun coded a mill.fixture that w% bpilt as a typical h>nd-router fixturr. A

hand-router fixture cost is far below that of a mill fixture. Estirnated excessive
charges for these types of situations identified during the physical aud, it are
$1,016,645 and should be roimbursed.

Alsov a detailed financial analysfs of correctly coded tools revealed inflated
charges. Tools were estimated in three categories: simple, a. verage, and oornplex.
A ten-year histov by tool code and complexity for tools built in-house (Wichita),
was used as a baseline. Tooling rates for the Southern California arqa were used
in the calc'ulations. Raw material and NC programming costs were also included.
Comparîsim of tlae estimated shoul. d cost to the actu@.l cost resulted in a delta of
$1,415,056 i11 excessive charges. The current toollng procurement process at
BcA-W ichita lacks interhal controls to prevent 'this situation from recurriag-

Unnecessary tools were discovered. For example, one form die was identified
thit could produce a fanily of parts. However, seven tools were made by AHF-
Ducommun witl: the sqme contour to allegedly support their productjon process.
Additional examples ioclude straighteàing fjxtures, STFB*S, M E's, and two sets
of stairs. Total e' xeess cost of unnecessal'y tools to Boeing W géhita is $894,195-

BcA-Wicll,ita paid over $1 million for non-accountable tools. Of that, $998,195
was paid for NC programmîng and NC tapes. However, the actual manufacturi,ng
process that Al-lF-Ducommun is using today does not require N C programming or
NC tapes, as the' y .do not manufacture parts oyt an NC machine. ln addhiou, NC
tapes were included in overhead and included in the cost of individual tools.

M anagement Action 99-8-034-10 V . Jacltson

Recover $1 ,4I 5,056 from AHF-Ducömmun in overcharges for incorrectly coded
toolîng.
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Audi't Results

Audit Report 99-8-622

2.5 Excessive and Unneceismy Tools (Continued)

M anagement Action 99-8/034-11 V  Jacltson

Recover $8.94, 195 from' Alx -Ducummun in overcbarges for umlecessary tooling
.

M anagement Aetion 99-8-03+ 12 V. Jacltson

Recover $992,195 from Alv-Ducommun in overcharges for non-accountable
tcoling. .
Management Action 99-8-034-13 V lacltson

Colvect tbe tooling procurement process to ensure detailed fabrioatioll cost
b. reakdowns are Fumished by the supplier prior to fabrication of tool- Supplier
proposals for toolinj paokages 'should be 'qnoted as Gnot to exceed,'' subject tod
ownward negotiation by Boeing. Emyloyees with the coinmensurate level o'f
expertise should be included in the process for determining the need for tooling
and aassociateb. tooling cost's.

3.0 M onitoring

Monltoring d. etermines the adequacy and effectiveness of the internal control
system over time through evaluatjons by manqgement of the process-

The cross-functional tea.m created to 'jerform the physical audit of Boeing-owned
tooling at AHfkDucornrnun used a slgniicant amotmt of Company resources to
perform this audit. AHF-Ducommun is a delegated sourcè and has partpered with
Boeing for many years. Condhions identified during this audft should never exist
with suppliers partnered wit'h Thq Boeing Company. & In Ppical monitoring
situations at suppliers, Company resources would not have been expended in
travel ajld ovedime.

M anagem ent Action 99-8
. 
-034-14 V Jackson

Recover the audit team's travel and overtime costs from AHF-Ducommun in the
amount of $74.000. '

Contracted versus Purchase Order Pricing

Negotiated tools and corresponding prices were plaçed on a contract witl: AFIF
Ducommun iri an initial total price. Boeing perscmnel requested unnecessary
tooling be deleted from individual purch' ase orders. lt appears purchase order
prices for the remaining tools were increased by AHF-Ducommun at a later date
to take advantage of the initial total price. Tbis resulted in an unneoessary cost of
$324,074. Procurement system controls tlmt monitor pricing are iftadequate.
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Atldit Results

Audit Report 99-8-02:

Contracted versus Purchase Urder Pricing (Conlinued)

Controls within the oontyàct/purchase order system do not exist. In additign,
changes made within the procurement system, such 'as purchase order pricing, do
not require employee identification for accountability. The iack of intmmal
controls regult in an ability to make anonymous transactions-

M anagement Adion 99-8-034-1.5. V- Jaclûson

Recover coits from AlV -Ducommun, due to increased. pricing of individual tools,
in the amotmt of $324,074.

M ampgement Actilm 994-034-16 V  Jacltson

Ensure the BcA-Wichita contract/purchase order systems require user
identificajion for alI transactions.

4.0 Obsew ations and Conterns

Pricing of the proposed tools is reviewed aùd approved
, but the fundamental

question of whether the tool is required to support actual production remaims
unchallenged. No intemal. oontro) is in place to assist in tbe ftmdarnental
procurement decisjon. This deficiency has been validated, and has existed for
yeap. .

Accomplishments and actions taken during the course of this review inclbde the
formation of a tooling task team by the BcA-W ichita SM &P Director. Team
mèmbers 'are currently engaged in the corrzction of deficiencies in the tooling
procurement process and iasked to examine and amend existing procedures and
implement any pew procedures required. 0 bjectives of the team inolude
producing a tooling audit progran) for use with al1 BcA-W ichita suppliers to
ensure tool accotmtability and verification of tcioling costs.

As. a result of the critical findings of this audit, and the civil penalties proposed as
a result of a receat special audit performed by the Federal Aviation
Administration citing the Company with inadequate supplier oversight, this
situation cannot be ignored- BcA-W ichita should not continue status quo with
Al-lF-Ducommun. The integrity of AlllF-Ducommun as a partnered supplier
places The Boeing Coixpany at risk.
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Audit Results

Audit Report 994-022

zI.0 Obsez-vations and Conèerns (Continued)

M anagement Actîon 99-5-034-17 ' V- Jaclcson

Ensure recommendations made by the tooling task teqm are implemented.

M anagement Action 99-8-03+18 V- Jaclkson

Immediateiy cease all new business qctivity with AHluDucommun and consider
disengagement. A business case to cbntint!e an adversarial supplier relationship
With Alv -Ducommun should be provided in the event that disengagement doès
not occur. -

M anagement Aciion 99-8-034-19

Notify a1l Boeiqg Divisions o/the audit findings in order to identify total impact
to The Boeing Company.
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