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(1)

REPORT OF THE PANEL TO REVIEW THE
V–22 PROGRAM

TUESDAY, MAY 1, 2001

U.S. SENATE,
COMMITTEE ON ARMED SERVICES,

Washington, DC.
The committee met, pursuant to notice, at 10:09 a.m., in room

SH–216, Hart Senate Office Building, Senator John Warner (chair-
man) presiding.

Committee members present: Senators Warner, Smith, Inhofe,
Santorum, Roberts, Allard, Sessions, Collins, Bunning, Levin,
Lieberman, Reed, Akaka, Bill Nelson, E. Benjamin Nelson, and
Dayton.

Committee staff members present: Romie L. Brownlee, staff di-
rector; Judith A. Ansley, deputy staff director; Anita R. Raiford,
deputy chief clerk; and Scott W. Stucky, general counsel.

Professional staff members present: Charles S. Abell, Charles W.
Alsup, John R. Barnes, Ambrose R. Hock, George W. Lauffer, Patri-
cia L. Lewis, Thomas L. MacKenzie, and Richard F. Walsh.

Minority staff members present: David S. Lyles, staff director for
the minority; Peter K. Levine, minority counsel; Creighton Greene,
and Michael J. McCord, professional staff members.

Staff assistants present: Beth Ann Barozie, Thomas C. Moore,
Jennifer L. Naccari, and Michele A. Traficante.

Committee members’ assistants present: Dino L. Carluccio, as-
sistant to Senator Smith; John A. Bonsell, assistant to Senator
Inhofe; Robert Alan McCurry, assistant to Senator Roberts; Doug-
las Flanders and Charles Cogar, assistants to Senator Allard; Arch
Galloway II and Scott Douglass, assistants to Senator Sessions;
Kristine Fauser, assistant to Senator Collins; Derek Maurer, assist-
ant to Senator Bunning; Menda S. Fife, assistant to Senator Ken-
nedy; Barry Gene (B.G.) Wright, assistant to Senator Byrd; Fred-
erick M. Downey, assistant to Senator Lieberman; Elizabeth King,
assistant to Senator Reed; Davelyn Noelani Kalipi, assistant to
Senator Akaka; William K. Sutey, assistant to Senator Bill Nelson;
Eric Pierce, assistant to Senator Ben Nelson; and Brady King, as-
sistant to Senator Dayton.

OPENING STATEMENT OF SENATOR JOHN WARNER,
CHAIRMAN

Chairman WARNER. Good morning.
The Armed Services Committee meets today to receive testimony

on the report prepared by The Panel to Review the V–22 Program.
The panel is chaired by Gen. John R. Dailey, United States Marine
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Corps (Retired), who is currently the Director of the National Air
and Space Museum. We welcome you, General Dailey. He is joined
by Norman Augustine, former Chairman and Chief Executive Offi-
cer of both the Martin Marietta Corporation and Lockheed Martin
Corporation. We welcome you, Norm.

Gen. James B. Davis, United States Air Force (Retired), who has
a long career of public service both in the military and since his
retirement. We welcome you, General Davis.

Dr. Eugene E. Covert, Professor Emeritus in the Department of
Aeronautics and Astronautics at the Massachusetts Institute of
Technology. We welcome you.

Gentlemen, I appreciate your public service on behalf of not only
the Department of Defense, but all Americans who are deeply con-
cerned about this program. We are fortunate to hear your views
discussed here today.

Appearing on the second panel of today’s hearing are Gen. James
L. Jones, the Commandant of the Marine Corps, and Gen. Charles
R. Holland, Commander in Chief of the United States Special Oper-
ations Command. These two branches of our military are the initial
users of this aircraft. General Jones and General Holland will offer
their responses to the panel’s conclusions and recommendations
and such other views as each wish to share.

The Panel to Review the V–22 Program was established by then-
Secretary of Defense Cohen, a former member of this committee, in
December 2000 after a second tragic and fatal mishap involving the
V–22 in the span of 8 months: one in April 2000 and the second
in December 2000. Twenty-three marines died in these two mis-
haps.

The committee this morning, once again, expresses our compas-
sion to the families and their loved ones. Mishaps, accidents, and
tragedies such as this are the risks that our men and women of the
Armed Forces must share, but it is our responsibility in every way
possible to limit those risks when it is humanly possible, and that
is why we are here today.

Secretary Cohen asked the panel to address several aspects of
the V–22 program affecting the strategy and effectiveness of the
aircraft. These aspects included training, engineering, design, pro-
duction, quality control, suitability to satisfy operational require-
ments, performance, and safety of flight. The panel conducted its
duties in public, in accordance with the Federal Advisory Commit-
tee Act. Secretary Cohen chose a distinguished group of individuals
to serve on this panel, and we are privileged to have them with us
today.

I remain greatly concerned, as I have throughout a number of
years of service on this committee, about this program. I recognize
that it offers considerable performance improvements in range,
speed, and payload over the helicopters currently in use. I must
question, however, whether the increased performance is worth the
additional cost and apparently the increased risk to those who
must operate these aircraft associated with this dramatic tech-
nology.

I recognize that this technology is one of a kind, and if it is suc-
cessful, the United States of America will have cutting edge tech-
nology which far transcends the use by the U.S. military and per-
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haps other militaries. If it works, this technology has the oppor-
tunity to be introduced into the private sector and civilian aircraft.
Therefore, there is more at stake than just the service require-
ments.

I have had the opportunity to review the panel’s report, which
was posted on the Internet at midnight last night. There are nu-
merous conclusions and recommendations, key among these being
that the program is not ready for either full-rate production or
operational use at this time. I am concerned whether the issues
identified by the panel report can be resolved even with a restruc-
tured program. There appear to be significant issues with design,
engineering, production, training, and reliability.

General Dailey, I understand that as panel chairman, you will be
making a statement for the entire group.

Now, Senator Levin and I have been on this committee for 23
years. We have seen a number of times when issues have been
brought before this committee which, you might say, have high
drama, but it is my hope—and I talked it over with my distin-
guished ranking member—that we are not here today for drama.
We are here to receive the facts as a part of our oversight respon-
sibilities.

In due course, this committee will receive the report of the In-
spector General and then eventually we will receive the views of
the Secretary of Defense, with whom I spoke first thing this morn-
ing about this hearing. So, we should not judge this hearing as one
which will be dispositive of this program. There is much hard work
to be done. I hope we can do it in a very objective and fair way.

But we come back again to what we are asking of our young men
and women of the U.S. military in this program and in others as
we proceed to push the cutting edge of technology, which is a nec-
essary responsibility of this Nation if we are to remain free to work
with our allies in that cause.

Senator Levin.

STATEMENT OF SENATOR CARL LEVIN

Senator LEVIN. Thank you, Mr. Chairman.
This is, indeed, a very important hearing. Lives have been lost

through accidents and through tragic failures. The V–22 program
is operating under a significant cloud of doubt right now. We will
have to decide whether to proceed with the program and, if so,
how.

I have supported the V–22 program in the past. It was my belief
that, if it could be made to work safely and reliably, the V–22 had
the potential to provide significant capability to the Marine Corps
and our Special Operations Forces. I also joined others in the hope
that the aircraft might have the potential for spinning off to sup-
port civilian aviation applications.

Whether I continue to support the V–22 program will depend on
whether this hearing, as well as subsequent hearings, develop suf-
ficient facts to make conclusions as yet to be determined. I hope to
explore a number of significant questions about the program, in-
cluding the following:

• How did we get within a couple of weeks of approving
entry into full-rate production for a program with the sig-
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nificant safety problems identified by The Panel to Review
the V–22 Program—including crash-worthy fuel tanks,
flight control system reliability, downwash concerns and
production quality—and open questions about combat ef-
fectiveness—including reliability, availability, and main-
tainability?
• Why were we flying the aircraft with 19 people on board
last April when it is clear, at least from hindsight, we did
not have a good understanding of the vortex ring state con-
dition within the V–22 flight envelope?
• When and using what benchmarks will we be able to de-
cide whether the V–22 program should move forward?
• What caused the squadron commander to tell mainte-
nance personnel in the squadron to falsify maintenance
data to make the V–22 look more reliable?
• Were there others involved in keeping the truth about
maintenance reliability data from decisionmakers?

Some of those issues are going to be explored this morning. Oth-
ers are going to be explored in later hearings and by other panels.

These latter questions raise such serious doubts that they needed
to be addressed outside of the Department of the Navy and outside
of the Marine Corps. That is why Senator Warner and I wrote to
Secretary Rumsfeld on January 24 to urge that he conduct an ex-
ternal review. The Department Inspector General is now engaged
in such a review. This is an important step, because only an exter-
nal review of the allegations about the program can reestablish
confidence in the program on the part of Congress, the public, the
military, and the families who have lost loved ones.

We are going to clearly have to hear from others before we can
make a decision on the future of the V–22 program. That includes
hearing from the DOD Inspector General, V–22 acquisition offi-
cials, and, as the chairman said, Secretary Rumsfeld himself.

I join the chairman in expressing appreciation to the panel mem-
bers for their continuing service to this Nation in their review of
the V–22 program. They are highly qualified and well-known to the
members of the committee. We look forward to reviewing the re-
sults of their independent judgments on this program.

Thank you, Mr. Chairman.
Chairman WARNER. Thank you, Senator Levin. I would like to

take this opportunity to note that the opening statements of Sen-
ator Thurmond and Senator Kennedy will be inserted in the record
in their entirety, as they were not able to be here today.

[The prepared statements of Senator Thurmond and Senator
Kennedy follow:]

PREPARED STATEMENT BY SENATOR STROM THURMOND

Thank you, Mr. Chairman:
Mr. Chairman, I find it ironic that the committee is again holding a hearing on

the V–22. It was 10 years ago that Secretary Cheney sought to cancel the V–22 pro-
gram on the grounds of affordability. Today, almost 20 years after the program was
started by the Army, the committee is again considering the state of the program.

In the early 1990s, I supported Secretary Cheney’s effort to cancel the program.
I did so because of cost and the uncertainty of the technology. Today, despite the
tragic loss of life as a result of a series of crashes, I believe we need to continue
the development of the program. In my judgment, it has demonstrated the very ca-
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pabilities that make it essential to our Marine Corps and our Special Operations
Forces.

I want to congratulate the members of The Panel to Review the V–22 Program.
Their exhaustive report provides the foundation for not only continuing the pro-
gram, but also ensuring that the appropriate corrective actions are taken.

Mr. Chairman, Secretary Rumsfeld is concluding his strategic review of our na-
tional security requirements. I appreciate the difficult decisions that he is facing,
however, as he is considering the challenges facing our Armed Forces, I hope he will
consider the V–22 as an integral part to the continued viability of our Marine Corps.

Thank you, Mr. Chairman.

PREPARED STATEMENT BY SENATOR EDWARD M. KENNEDY

I welcome the committee’s hearing on this important issue. I look forward to re-
viewing the findings and recommendations of The Panel to Review the V–22 Pro-
gram, and to our committee’s consideration of the status and future of the V–22 pro-
gram.

Clearly, there is a need to transform our military to more effectively meet the
threats and challenges of the future, and I believe that tiltrotor technology can play
a significant part in this transformation. But, as with any new development in tech-
nology, tiltrotor aircraft should be extensively and thoroughly tested to minimize the
problems and the risks to those who fly on these aircraft.

Unfortunately, the current V–22 program turns out to have been a classic case
of ‘‘buy before you fly’’. What has taken place, so far, in this program is disappoint-
ing, and we cannot continue in this way. The pressure to move forward by cutting
corners in order to maintain timelines puts lives at unnecessary risk, and wastes
money.

As a result of the second tragic accident last year, concerns about V–22 reliability
and maintainability began to be adequately addressed, and redesign of the suspect
hydraulic system was finally considered. We have a much better opportunity now
to evaluate the entire program objectively and consider recommendations for the fu-
ture of this program. Hopefully, the lessons being learned from this program will
be applied to other vital programs of the Department of Defense overall.

[Whereupon, at 10:20 a.m., the committee recessed, to reconvene
in executive session, and resumed the hearing at 10:22 a.m.]

Chairman WARNER. Thank you General Dailey for waiting. We
are ready to receive your report.

STATEMENT OF GEN. JOHN R. DAILEY, USMC, (RET.), PANEL
CHAIRMAN; ACCOMPANIED BY NORMAN R. AUGUSTINE,
PANEL MEMBER; GEN. JAMES B. DAVIS, USAF, (RET.), PANEL
MEMBER; AND DR. EUGENE E. COVERT, PANEL MEMBER

General DAILEY. Thank you, Mr. Chairman, distinguished mem-
bers of the committee. We are pleased to appear today to discuss
the findings and recommendations of The Panel to Review the V–
22 Program. Secretary of Defense Cohen determined that the acci-
dent history of the V–22 aircraft and other testing issues required
an independent review of the program. I would like briefly to re-
view our activities.

The panel was commissioned on December 15, 2000, and met
with the Deputy Secretary of Defense on December 28, 2000. Fact-
finding activities started on January 11, 2001. These consisted of
briefings on the Marine Corps and Special Operations Command
mission requirements, the ability of the V–22 aircraft to meet the
requirements, and the program status. We were briefed by the Pro-
gram Manager, the Director of Operational Test and Evaluation,
and the General Accounting Office. We spoke to the Naval Air Sys-
tems Command, test personnel, pilots, maintainers, and contrac-
tors.
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In March we conducted site visits. We visited the training squad-
ron at Marine Corps Air Station, New River, North Carolina, and
the Special Operations Command at MacDill Air Force Base, Flor-
ida. After a visit at Bell Helicopter in Fort Worth and Amarillo,
Texas, we concluded our visits at Boeing Helicopter in Philadel-
phia, Pennsylvania. During this time, we toured the flight line,
training facilities, maintenance spaces, factories, and engineering
laboratories, and flew the V–22 simulator.

On March 9, 2001, we conducted an open meeting to provide the
general public the opportunity to submit information to the panel
about the V–22 program.

On April 18, 2001, we held an open meeting to conduct public de-
liberations in preparation for submitting our recommendations to
the Secretary of Defense. Our purpose today is to present a sum-
mary of our findings, conclusions, and recommendations and, with
your permission, submit a copy of our report for the record.

Chairman WARNER. Without objection, it will be admitted.
[The Report of The Panel to Review the V–22 Program follows:]
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General DAILEY. We recommended that the program be contin-
ued but restructured. We found no evidence of an inherent safety
flaw in the V–22 tiltrotor concept, that the requirement is justified,
and that the V–22 has demonstrated its ability to satisfy the re-
quirement. However, we found that the V–22 lacks the maturity
needed for full-rate production or operational use.

We recommended temporarily reducing production to a minimum
sustaining level which will provide funds for the maturation pro-
gram while keeping the number of aircraft requiring retrofit to a
minimum. To recover program cost and schedule, we recommended
that the program ultimately procure at a higher, more efficient rate
with a firm, fixed-price, multiyear contract. We also recommended
implementation of a phased approach to return to full-rate produc-
tion and operation.

Mr. Chairman, this concludes my statement on behalf of the
panel, and we are now ready for your questions.

[The prepared statement of General Dailey follows:]

PREPARED STATEMENT BY GEN. JOHN R. DAILEY, USMC (RET.)

Mr. Chairman and members of the committee, we are pleased to appear today to
discuss the findings and recommendations of The Panel to Review the V–22 Pro-
gram. The panel is composed of four members: Norman R. Augustine, Dr. Eugene
E. Covert, Gen. James B. Davis, USAF (Ret.), and myself as the Chairman. Sec-
retary of Defense Cohen determined that the accident history of the V–22 aircraft
and other testing issues required an independent review of the program.

I would like briefly to review our activities. The panel was commissioned on De-
cember 15, 2000 and met with the Deputy Secretary of Defense on December 28,
2000. Fact-finding activities started on January 11, 2001. These consisted of brief-
ings on the Marine Corps and Special Operations Command mission requirements,
the ability of the V–22 aircraft to meet the requirements and the program status.
We were briefed by the Program Manager, the Director of Operational Test and
Evaluation, and the General Accounting Office. We spoke to the Naval Air Systems
Command, test personnel, pilots, maintainers and contractors.

In March we conducted site visits. We visited the training squadron at Marine
Corps Air Station, New River, North Carolina and Special Operations Command at
MacDill Air Force Base, Florida. After a visit at Bell Helicopter in Fort Worth and
Amarillo, Texas we concluded our visits at Boeing Helicopter in Philadelphia, Penn-
sylvania. During this time we toured the flight line, training facilities, maintenance
spaces, factories and engineering laboratories and flew the V–22 simulator.

On March 9, we conducted an open meeting to provide the general public the op-
portunity to submit information to the panel about the V–22 program.

On April 18, we held an open meeting to conduct public deliberations in prepara-
tion for submitting our recommendations to the Secretary of Defense. Our purpose
today is to present a summary of our findings, conclusions and recommendations
and with your permission, submit a copy of our report for the record.

We recommended that the program be continued, but restructured. We found no
evidence of an inherent safety flaw in the V–22 tiltrotor concept, that the require-
ment is justified, and that the V–22 has demonstrated its ability to satisfy the re-
quirement. However, we found that the V–22 lacks the maturity needed for full-rate
production or operational use.

We recommended temporarily reducing production to a minimum sustaining level,
which will provide funds for the maturation program while keeping the number of
aircraft requiring retrofit to a minimum. To recover program cost and schedule, we
recommended the program ultimately procure at a higher, more efficient rate with
a firm, fixed-price multiyear contract. We also recommended implementation of a
phased approach to return to full-rate production and operation.

Mr. Chairman, this concludes my statement on behalf of the panel and we are
now ready for your questions.

Chairman WARNER. Thank you very much.
Many people are following this hearing who do not have the ben-

efit of all of the background and documents that we have before us
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to draw a conclusion. In just your own simple expression of terms,
is it the judgment of yourself and the panel that this technology
can, at some point in time, be made safe and that an operational
fleet of these aircraft can be manufactured?

General DAILEY. It is the opinion of the panel that this is so.
Chairman WARNER. Do you have a period of time in which you

would hope that this technology will be established as ready to go
into full production?

General DAILEY. We recommended that the production be re-
duced at this point until the deficiencies in the current design are
corrected.

I think it is important to point out here, sir, that we are not talk-
ing about technology. These are not technological barriers that are
being faced. These are production issues that have arisen as a re-
sult of the dense packing of the nacelle primarily with hydraulic
lines, wire bundles, and fasteners that hold them in place. So, this
is not a rewinging or technology issue of that magnitude. However,
there is significant indication that work needs to be done in these
areas.

This is a 5,000 pound hydraulic system which is the wave of the
future. The F–18E/F and the F–22 are using this pressure also, as
opposed to the 3,000 pounds that we had in previous aircraft. It
provides you the opportunity to use smaller actuators so you can
get a more compact packing or density of the nacelle and the ad-
vantages it provides.

But there are still things to be learned. They are using titanium
lines, which are very strong and light, but they are also more brit-
tle than stainless steel and more subject to chafing. Therefore,
when the fasteners do not hold the parts in the proper position,
they rub against each other, which is what happened in one of the
accidents.

We recommend reengineering the nacelle. We suggest going back
in and taking a look at all of these systems that are in the nacelle
to see how they interoperate and how they are placed, and to deter-
mine the operational environment in terms of temperature, vibra-
tion, and acoustics. This has been done, but perhaps more is re-
quired.

Chairman WARNER. You used the term very carefully, and it is
clearly understandable—there were deficiencies in design—that is
a finding by this panel.

Mr. Augustine, you have spent a lifetime with firms that do de-
sign, research and development, test and evaluation, and produc-
tion. The panel has determined that these deficiencies existed, and
I would like to get a clear understanding as to why they were not
detected beforehand. To enlighten the committee and all those fol-
lowing this hearing, why were they not discovered by others and
remedied before this aircraft was utilized in such a way as to put
at severe risk those operating it?

Mr. AUGUSTINE. Mr. Chairman, that is a question that we have
all thought about a good deal these past 4 months. I think the first
thing I need to observe is that this is a very complex machine. It
is very complex aerodynamically and it is very complex mechani-
cally.
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There were certain things that were not done that in retrospect,
I am sure the designers wish they had done. One of those things
was to do more analysis, of what we in the trade call ‘‘single-point
failures’’—in other words, where one single failure can have a cata-
strophic result. In most cases aircraft are designed to have two; in
the case of this aircraft, often three failures are required before you
can lose the aircraft. Had a more thorough single-point failure
analysis been done, I think that we could have had a better status
today.

A second thing that I believe was not done was to evaluate off-
nominal conditions in the software. The software is complicated—
that is true of many systems today. I would submit that one can
look at code by the hour and not find the subtleties that contrib-
uted to one of the accidents. I think one has to test over and over
and over, but particularly in off-nominal conditions where some-
thing has gone wrong and you are in a mode you had not expected
to be in.

The third thing I would submit would be that, over the years, the
test program for defense systems has turned into one where it is
more a case of filling out a report card—and if you do not fill in
this square properly, your program will be canceled. Whereas, in
the past, test programs focused more on what can we break, how
can we break it, and can we fix it, and can we break it safely and
test. I think today, testing is much more cautious and less exhaus-
tive, less probing than it used to be.

Those would be the three principal things that come to my mind.
Chairman WARNER. The findings of this panel can be utilized

throughout our whole military procurement program in terms of
testing.

Mr. AUGUSTINE. I think even more broadly than that, Mr. Chair-
man. We put together a list of 17 characteristics where we see
problems in the acquisition program as a whole, and we compared
the V–22 with that list. In most cases, the V–22 was not particu-
larly dissimilar from other aircraft. In fact, even the accident rate
at this point for the V–22 is not that much greater than other air-
craft.

I think the big difference is, in my own case where I am more
familiar, for example, with the F–16, when you lose an early F–16,
which is a tragedy, usually there is only one person on board. It
is a pilot and often a test pilot. In this case, you had a large num-
ber of marines riding in the back.

Chairman WARNER. My last question, General Dailey. As I am
sure you are aware, there is an ongoing investigation by the De-
partment of Defense Inspector General concerning an allegation of
falsification of maintenance records for the V–22. Did your panel
also look into this allegation, and if so, is there any potential that
this maintenance record falsification, if the allegation proves to be
true, could have contributed to the V–22 tragic accidents of April
or December?

General DAILEY. We did not look specifically into this allegation,
sir. It is being covered by the Inspector General, and we do not
have the report. However, they had our report and they reviewed
it. We have a letter from the Inspector General saying there are
no inconsistencies with our findings and theirs.
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Chairman WARNER. Thank you very much.
Due to the large number of Senators, we will adhere to a 6-

minute rule very carefully.
Senator Levin.
Senator LEVIN. Has the Inspector General concluded his report?
General DAILEY. I don’t believe so.
Senator LEVIN. How could they then say that there are no incon-

sistencies between their conclusions and yours if they have not yet
finished their report?

General DAILEY. I believe that they have proceeded to the point
where they are writing their report and have not completed it, but
they have the findings and were able to determine that we are con-
sistent with what they found.

Senator LEVIN. I would like to ask some questions about the ac-
quisition system itself. Since there were so many problems with
significant safety issues that you identified, such as those with the
hydraulic systems on the aircraft, how did the V–22 ever graduate
to engineering and manufacturing development and begin flying
troops in training missions, given that state of affairs? How could
it have gotten to that point?

General DAILEY. I think that it is important to point out that in
testing there were 13 key performance parameters that are re-
quired for the airplane to meet. It met all 13 of those. There are
241 additional thresholds that must either be met or modified by
the customer as not being necessary. Out of those 241, 230, or 90
percent, were met, and there are 11 remaining that have either not
been tested—for example, icing was not tested because it was in
the summertime and there was no ice available. That was sched-
uled for later this fall. The maneuvering envelope for defensive air-
craft maneuvering has not been tested but is scheduled.

Of those 11, none of those were issues that would keep the air-
plane from actually being fielded at this point because they were
going to be tested prior or they could be determined to be unneces-
sary. Those were things that were not absolute requirements in
order for the aircraft to proceed.

The maintenance problems that have been identified on the hy-
draulic system, which is the most talked about, have been in work,
in one case, since 1999 they have been working on fixes for this.
But they have been learning, as they have been going, in terms of
the problems and how they are being manifested.

One of the things that has been found—and I think it is impor-
tant to point out—we did not uncover any issue that was not iden-
tified to us by the program manager when we started this process.
When we had our open meeting for the public, we gave everyone
an opportunity to come in, and anything that wanted to be said
about this program could be said. Our goal was to get every issue
that we had heard or could find in writing or that had been stated
in one way or another, and then run it to ground to find out what
the facts are. That is what we have done in our report. We have
taken every issue that we know of and we have taken it to a con-
clusion and a recommendation.

We concentrated on those things that have been identified as de-
ficiencies, not those things that have been identified as being actu-
ally best in class in terms of the program. An example would be
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the risk management program—interestingly enough, it is of such
quality we have recommended that it be incorporated into the De-
fense Management College course for program management at Fort
Belvoir.

So, there were things that were being done on this program that
have been underway for quite some time. But there were things
that were learned also that perhaps should have been learned ear-
lier in a test program than they were.

Senator LEVIN. Secretary Cohen, as I understand it, did not ask
you to look into the question of falsification of maintenance data
in the operational squadron. Is that correct?

General DAILEY. That is correct, sir.
Senator LEVIN. Did you get any information from the Inspector

General’s investigation about the alleged attempts to falsify main-
tenance data?

General DAILEY. No, sir. We have no information from the IG.
Senator LEVIN. Now, if you do not have that information, what

confidence do you have that the maintenance data that you used
in arriving at your conclusions was honest?

General DAILEY. The maintenance data itself was not critical to
our findings. It was the maintenance support system, including the
technical publications, the device by which this information is dis-
played—which is essentially a laptop computer—and the training
devices being utilized for maintenance training, which are all in
great need of improvement before this system can be fielded. As a
matter of fact, probably the major deficiency in terms of the reli-
ability and supportability is the inability of the maintenance people
to use the system that was put in place to support this aircraft.

It is interesting to note that a new airplane was being introduced
at the same time a new maintenance support system was being in-
troduced to support that aircraft. The electronic display system is
also new.

So, I guess it was a case of not having any constants in the pro-
gram. Everything was a variable. Therefore, the difficulty in work-
ing the system on a new aircraft where there was very low experi-
ence level has been the primary cause of problems that we have
seen.

We did not address the data itself as being critical to our find-
ings.

Senator LEVIN. During your review, did you come across any at-
tempt to suppress or modify data to the Navy acquisition chain or
to Congress on specific problems, such as the fact that the V–22
had been experiencing hydraulic system problems well before that
crash in December 2000?

General DAILEY. No, sir, we did not. We were given all of the in-
formation by the program office, both contractors, and the training
squadron. All of this information was made available to us.

Senator LEVIN. You came across no efforts to suppress, change,
or modify any information that was provided either to Congress or
to the acquisition chain?

General DAILEY. We have no information of that type, no, sir.
Senator LEVIN. Finally, why should we go ahead with any pro-

duction of the V–22, including minimum sustaining rate produc-
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tion, until we can be assured that any new design will be safe
enough to carry troops?

General DAILEY. I think that the most important point here is
that they have made significant progress in their learning curve
and production. In our review we found that the initial aircraft
that were delivered had about 35 discrepancies upon the accept-
ance check by the receiving unit. The last aircraft that was pre-
sented had four discrepancies. The people who are doing this work
have come along significantly in terms of their ability to produce
these airplanes.

This is a workforce that we feel is important to keep in place.
Now, they do not have to work three shifts a day, but a one-shift,
5-day-a-week operation to keep that workforce in place and to keep
the benefits of the learning curve that have already been developed
are probably our principal reason for recommending that the line
be kept open rather than shut down. Mr. Augustine may want to
elaborate on that.

Mr. AUGUSTINE. Well, I think that the General has really stated
what there is to be said.

Senator LEVIN. Thank you. Thank you, Mr. Chairman.
Chairman WARNER. Thank you, Senator Levin.
Just from a procedural standpoint General Dailey, I suppose

many of the questions will come to you, but if other members of
the panel wish to enter the colloquy with a Senator propounding
a question, just indicate that to the Senator, and I am certain that
you will be recognized either by the chair or by that Senator be-
cause we value the contribution of all of you. Thank you very
much.

Senator Santorum.
Senator SANTORUM. Thank you, Mr. Chairman.
Thank you, members of the panel, for your service.
I am chairman of the Subcommittee on Airland. One of the

things that I and my colleague, Senator Lieberman, have expressed
concern about was mentioned just very briefly in one of your com-
ments, the F–22, and the deferral of testing—I believe the concern
about the use of simulation, modeling, and all the other things, as
opposed to the actual testing. It is in a somewhat earlier stage of
development than the V–22. That raises some concern from my
perspective, given what we saw with V–22, deferral of testing,
maybe too much use of simulation and modeling, that we may be
getting into the same problem.

You made a comment that the hydraulic system used on the V–
22 is similar to the one that is being used on the F–22?

General DAILEY. The pressure of the system.
Senator SANTORUM. The pressure—and that is new?
General DAILEY. Yes, it is.
Senator SANTORUM. I just wanted to make sure that I understood

that correctly and raised that concern.
Could you tell me what areas of testing were deferred to poten-

tially get us into this current problem and whether there are some
lessons to be learned from other programs with respect to that sub-
ject?

General DAILEY. Yes, sir. I think that the testing that was de-
ferred was that portion that was not considered necessary to go to
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the next step in whatever the program was. An example of this
would be in the vortex ring state, which is an issue with one of the
mishaps. The envelope was expanded to 40 knots of air speed or
less and 800 feet per minute rate of descent. That was the envelope
that was cleared to go to the next phase of operations. We are rec-
ommending that that be taken much farther and that the charac-
teristics of this vortex ring state be fully investigated before pro-
ceeding with operational pilots flying the airplane again.

Usually in these cases, where we are trying to get from one point
to the next in terms of a schedule, the testing is taken to the point
where it is considered adequate to certify an envelope of operations.
That requires agreement from everyone involved before they pro-
ceed. I think that was probably the case here.

By the way, one of the things that we have also recommended
is more simulation than was done with this airplane because there
are high fidelity simulators now that are available at the contractor
facility.

Senator SANTORUM. But not in lieu of actual testing.
General DAILEY. No. It would be a combination. But this is a

place where you can do some of the more hazardous testing to
make sure that you understand it completely before you actually go
to the flight testing.

Senator SANTORUM. Any other deferments or any other waivers
of testing that we should be aware of and learn from?

General DAILEY. I think it is the process.
Senator SANTORUM. You are suggesting that the process of meet-

ing these particular benchmarks is actually driving a short-cutting
of testing, just so you can reach that benchmark so you can go to
the next stage?

General DAILEY. It can. I would say that it certainly could hap-
pen because testing costs money. It depends on the funding for the
program. It depends on the schedule and what is enough to get you
to the next step. I think that is one of the things that Mr. Augus-
tine covered in the recommendations in terms of the entire acquisi-
tion system that we——

Senator SANTORUM. So, it is a minimalist approach. In other
words, let us get to the next stage and then we will worry about
those other tests. We are not looking at it from a more comprehen-
sive point of view? Mr. Augustine, you seem to want to jump in
here.

Mr. AUGUSTINE. Yes. I was just going to say that there are really
two very critical decision points in an acquisition program. The
first is to begin engineering development, and the second is to
begin production. There has been a tendency, I believe, to focus on
performance, meaning how far does it go, how high, how fast, and
so on, at the expense of paying attention to is its reliability—can
it be maintained? Particularly at the second of those two mile-
stones, it is every bit as important to be sure that the system is
reliable, that it is safe, that it is maintainable. I think we placed
too much focus on the more traditional performance parameters. I
believe that has been one of the problems that this program has
suffered, and it is certainly not the first program that has suffered
in that regard.

Senator SANTORUM. General Davis.
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General DAVIS. Senator, in the past I was with the F–16 pro-
gram, and we not only tested the envelope that we had to get to
operational evaluation (OPEVAL), but we actually worked the
edges. That is where a great deal of learning comes, especially in
the flight testing.

In the software testing, they had a good test setup, but there was
not a man in the loop originally, at least as much as there should
have been. Boeing has changed that. I think that if they had had
a man in the loop, they might have predicted this difficulty they
had in December, but it was a test that just was not done. It has
been done and will continue to be done, and I think that is very
important. If you have a lot of software where it goes fail/operate,
fail/safe, you need to, as the chairman of the panel said, work the
off-nominal testing to make sure that airplane is ready to go.

Senator SANTORUM. Dr. Covert.
Dr. COVERT. Sir, if I may. You made a reference to a comparison

of the V–22 and the F–22. I think it is important to realize as ad-
vanced as the F–22 is, it still falls within a lot of experience we
have had with other airplanes. I think it is important to realize the
V–22 is an entirely new kind of machine. It can take off like a heli-
copter. It can cruise like an ordinary propeller-driven airplane. As
such, I think that the testing requirements are larger for some-
thing new because we do not always know what to expect. So, I
think there is a tendency to look at this as just another airplane,
and I think that is a bad thing to do and it probably has resulted
in some of the decisions that have been made, sir.

Senator SANTORUM. My time has expired. Thank you, Mr. Chair-
man.

Chairman WARNER. Thank you very much, Senator.
Senator Reed.
Senator REED. Thank you very much, Mr. Chairman.
Gentlemen, thank you for your report. I think we all recognize

that we have to get this right. This is an important potential asset
to the Marine Corps, and it is something we have to do for the 23
marines and their families to make sure we have all the answers
and go forward with that information.

Let me try to put it in context and ask General Dailey or Mr.
Augustine or anyone else—in your experience, have we seen com-
parable problems in other systems that have successfully gone on
to full production? I do not want to infer that this is routine, but
is this within the scope of previous experience? Mr. Augustine.

Mr. AUGUSTINE. In my experience, I would say it is within the
general range. There are some things here that are more extreme
probably for the reason that we have a more complex system and
a new concept. But if I look back at any number of programs that
I have observed, accident rates in this general range have not been
uncommon early, unfortunately. If one goes back 20 or 30 years,
the accident rates were much, much higher than we are experienc-
ing here. If I looked at a lot of programs that have been very suc-
cessful—the Polaris, the overhead programs, the Sidewinder—I
could list a number that had long streaks of failures that today I
think would have guaranteed cancellation—once they had wrung
the problems out, they turned out to be very good.
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I think the key point is whether the problems are due to engi-
neering implementation or whether they are conceptual, and that
is the tough issue to address.

Senator REED. I presume from your report that you feel it is
more an engineering than a conceptual problem. Is that correct?

Mr. AUGUSTINE. That was, of course, one of the fundamental
questions that we had to address. There have been four accidents,
with the V–22 and one with the XV–15 that was a precursor proto-
type. Of those five accidents, four quite clearly were not connected
with the concept. One arguably was or was not.

Given that, I think the strongest thing I could say is that there
is no evidence of a conceptual flaw. That does not guarantee there
is not one, but there is certainly no evidence that there is a concep-
tual flaw with the V–22.

Senator REED. When you talk about conceptual flaw, another
way is a design defect rather than some type of engineering defect.

Mr. AUGUSTINE. Is it something that good engineering should be
able to solve or are you trying to fight the laws of nature?

Senator REED. In that concept, as you looked at your review of
the design of the aircraft, did you measure against the full range
of operational tests or operational environments that this aircraft
would operate in? General Dailey, perhaps you could respond.

General DAILEY. The testing that has been conducted does do
that, with the exception of the icing test, as I mentioned, they are
waiting for the cold weather to get the environment. But the per-
formance parameters that are required as the primary require-
ments for the airplane have been met and thoroughly tested.

Senator REED. Mr. Augustine alluded to this. One of the real
tragedies is that unlike some other programs, where the nature of
the aircraft was a single-seater and there was an experienced test
pilot, we lost 19 young marines in the incident in Arizona in a
more operational test. That is what I am getting at in terms of the
operational arena that this aircraft might be employed in.

You are confident that, given all the missions posited for this—
bringing marines over the beach, inserting special operations
troops by various means—that there is not a design flaw with re-
spect to those operations.

General DAILEY. Yes. As a matter of fact, it is the design that
is going to probably make them more successful in those types of
operations than they would be with the current systems because of
the speed, range, and payload. The survivability of this airplane is
significant. The testing that has been done there with live-fire tests
have indicated that the survivability is going to be greatly en-
hanced over the existing systems.

Senator REED. Just a final point and maybe a conclusory point.
You all seem to be saying that this is now an engineering chal-
lenge, well within the capability and capacity of our technology and
our expertise in building aircraft to master. Is that fair? I do not
want to put words in your mouth, but is that a fair assessment?
Dr. Covert, you are the aeronautical engineer.

Dr. COVERT. I think that I would answer your question by saying
that the problems that we have encountered so far have been prob-
lems primarily related to several aspects. One is that you want to
build this machine as light as possible in order to make recovering
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practical, and this causes you to want to go to a 5,000 psi hydraulic
system.

One of the things that is almost impossible to calculate is the en-
vironment in the nacelle. What is the noise level? What is the vi-
bration level? What is the acoustic level? What is the temperature?
This is a little bit at odds with the idea of how do we make it as
dense and compact as possible.

The sort of problems that have been surfaced are those due to
the fact that the noise and vibration levels are higher than antici-
pated, that the manufacturing process that they use called ‘‘click
studs’’ to hold the little bits of fasteners there so you keep the wire
where you want it or you keep the hydraulic tube where you want
it. This process probably could be refined or perhaps a new proce-
dure used. But it is that level of detailed engineering that we are
talking about. It is not the grand level of—Mr. Chairman, may I
say let the record show I was waving my arm at this point?

Chairman WARNER. Yes, very clearly.
Dr. COVERT. Thank you, sir.
It is not the grand concept that is important or where the short-

comings are. It is this detail that is not uncommon to encounter in
other airplanes as well.

Senator REED. Just a final point. As you reviewed the informa-
tion and looked carefully at this system, did you discover any other
areas that should be looked at as potential problems in the future
in terms of a very complicated platform?

Dr. COVERT. I do not think we encountered any areas that had
not been previously reported in flight testing and OT&E or other-
wise. It is just that the chafing of the titanium tube called itself
dramatically to our attention as a result of the last December inci-
dent.

Senator REED. Mr. Augustine.
Mr. AUGUSTINE. I would agree with the professor and his com-

ments. I would add that our understanding of that slip stream and
downwash is somewhat limited. It is extremely complex, and there
is more attention that needs to be paid in determining the exact
consequences that it has.

Senator REED. General Davis.
General DAVIS. Senator Reed, the one thing that stands out in

this program is the abilities, the maintainability and reliability.
They put three complex systems on top of each other, and that in
itself does not produce a safety hazard. But it is something that
you ought to look into with other programs to try to make sure we
do not end up in that sort of square corner. You have a completely
electronic manual that has only been 15 percent manually vali-
dated and 85 percent simulated that plugs into a machine that we
have very difficult codes to translate. Then on top of it, we have
a force reporting system that is so brand new that the Marine
Corps does not even have the manuals to properly interpret it. It
is a very difficult situation.

There is a real problem in trying to predict what the minority
member basically said. How do you know that data is right and
how can you analyze it and properly fix it? If you take anything
away, it is let us not do that again.

Senator REED. Gentlemen, thank you very much.
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Chairman WARNER. Thank you very much, Senator.
Senator Roberts.
Senator ROBERTS. Thank you, Mr. Chairman, and I want to

thank you for holding this hearing.
My fear is that with the full and the justified attention paid to

the tragedies and the mistakes that are associated with the Os-
prey, that without a full understanding of the viability and the
soundness of this program, that minds are understandably closing
to the concept and the technology that the V–22 represents. I think
you have done a good job here this morning trying to set the record
straight. No one wants to sign on to this program if the technology
is not sound, if the aircraft is not flyable by the men and women
of the military services, nor if it does not really represent a capabil-
ity not really resident in other aircraft.

I hope that there can be an assurance to the public, to the mem-
bers of this committee, and to the military that the V–22 can be
made safe and technologically sound and will give the military ca-
pabilities not yet found in aircraft of today.

Now, Mr. Chairman, April 25, 1980. American armed forces at-
tempted to rescue 53 citizens being held hostage by terrorists at
the U.S. Embassy in Teheran. After the mission had moved to a
staging area at a deserted airstrip in the Iranian desert—Desert
One—it was terminated because of equipment failure. In the proc-
ess of withdrawal, two aircraft collided, a massive blaze erupted,
eight servicemen died, and one was permanently disabled.

When the Air Force operators, Army operators and marines at
Desert One returned to their home bases, they commemorated the
sacrifice of their colleagues and created the Bull Simons Scholar-
ship Fund for the 17 surviving children. Now there is a Warrior
Foundation offering scholarship assistance to 83 children of the
special operators that were killed. That is a tragedy just as severe
and just as tragic as the 19 losses in Arizona.

The President of the United States in 1995 said to those assem-
bled, we are all here to thank our men and women in uniform for
the rescue of Captain Scott O’Grady. He went into it in consider-
able detail. An F–16 pilot in Captain O’Grady’s Triple Nickel
Squadron picks up a faint radio signal and relays it to an AWACS
plane. Within minutes the AWACS operators positively identified
Captain O’Grady, and hours later 40 airplanes and helicopters are
airborne, led by a combat search/rescue team from the 24th Marine
Expeditionary Unit commanded by Colonel Martin Burnt. The
AWACS aircraft, a marvel of our technology—emphasize the word
‘‘technology’’—guides two Super Stallion helicopters within 50
yards of Captain O’Grady. At the end of it, Captain O’Grady said,
‘‘Mr. President, I want to say one thing: The United States is the
greatest country in the world, and God bless America.’’

These are the kinds of missions that the Marine Corps tells me
that this aircraft is uniquely qualified for. These are the kinds of
missions that were described to me when the Commandant of the
Marine Corps and I took a test flight or a demonstration flight over
by the Pentagon. That flight really knocked my socks off in terms
of its capabilities.

You have indicated that we recommended that the program be
continued but be restructured. We found no evidence of an inherent
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safety flaw in the V–22 tiltrotor concept, that the V–22 has dem-
onstrated its ability to satisfy the requirement. Then you also say,
however, that we found that the V–22 lacks the maturity needed
for the full-rate production or operational use. You have a list of
suggestions.

This is the same question asked by Senator Reed and others on
the committee. It is repetitive. I think, Dr. Covert, you have al-
ready answered it. Is this technology such that we should continue
this program for the missions that I have described?

General DAILEY. Yes, sir, we believe it is.
Senator ROBERTS. The bottom line, in terms of your paragraph

here, number seven in your report, basically is the bottom line de-
spite the stain that we have on the program. Stains are a hard
thing to wipe out—you can scrub and scrub. No one knows that
better than the Commandant of the Marine Corps, but I think it
is a stain that must be removed. We need a new fabric not only
for the Marine Corps but for the military, and I commend you for
your work and your conclusions.

I would be happy to let you respond.
General DAVIS. Sir, one comment needs to be made. If it was

going to take 3 days to do the Desert One operation, this aircraft
could have done it in one period of darkness. That, in itself, is a
major step forward.

Senator ROBERTS. Well, that is my fault for not really pointing
that out. I thought that was self-evident. Also, with Scott O’Grady.
You could do the same thing in regards to what? The NEO evacu-
ation such as we have seen in Africa or the recovery of downed pi-
lots, not to mention a host of other positive things. Those are the
kinds of dramatic incidents in which we can see a lot of personal
tragedies if we do not have this kind of capability in the future.

I thank the chairman.
Chairman WARNER. Thank you very much, Senator Roberts.
Senator Nelson.
Senator BEN NELSON. Thank you, Mr. Chairman. I would like to

thank the members of the panel for your diligent efforts to review
the V–22 program, and I want to thank the Marine Corps leader-
ship for coming here today to focus on these briefings and their
findings.

Obviously, our thoughts are with the families, certainly with all
of the marines who have lost their lives during these mechanical
accidents.

There are two major issues here that are important. Number one
is a question of safety, obviously, and reliability. In many respects
they go together. Clearly, when the reliability factor is in doubt,
the safety issue is there as well.

In terms of the downwash question, when the V–22 is in heli-
copter mode, is that a technological issue such as the one that you
have raised that is now being worked on that may have positive
implications when it is worked through to other craft as well—by
having technology that will transfer from one craft to another in
terms of hydraulics? That appears to be manageable and can be en-
gineered, hopefully. What about the downwash? Is that a factor
that can be dealt with in a similar fashion?
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Dr. COVERT. Yes, sir. I believe so. But I think in making that an-
swer, we have to make clear that the downwash is related to the
size and load on the rotors, and because of the shipboard require-
ments to store the rotors, these rotors have been optimized to be
somewhat smaller than you might use if it was not to used in ship-
board.

Senator BEN NELSON. You get a concentration as a result of that.
Dr. COVERT. That is right.
But the downwash is the price you pay for sustentation. That is

lift. I guess I should have used a one-syllable word instead of sev-
eral. But anyway, the downwash is the reaction to carrying the
load. I think that is well understood under normal flight cir-
cumstances.

Do you want to add anything, Mr. Augustine?
Mr. AUGUSTINE. Yes. I would just say that the particular

downwash characteristics of this aircraft are quite fundamental to
the aircraft. It is unlikely they will be changed significantly.

You mentioned hydraulics.
Chairman WARNER. Excuse me. I am going to have to make an

administrative announcement. We now have a vote. I am going to
quickly go over and come back. Senator Levin will recognize Sen-
ators in my absence, but we are going to keep the hearing going
straight through the vote.

Mr. AUGUSTINE. With regard to the hydraulics that you men-
tioned, there probably is nothing that is terribly unique about this
aircraft other than the density in those nacelles.

Senator BEN NELSON. But the density factor and the technology
that it represents does have application to other craft for the fu-
ture. Hopefully we can engineer around the density issue for safety
and reliability purposes. I have just been concerned that we get
that behind us because of the unique characteristics of the craft for
downwash purposes, that it does not create other reliability and
safety issues as well.

Mr. AUGUSTINE. I think the most important thing we could say
is there is no evidence of any fundamental flaw in the tiltrotor con-
cept, and second, make no mistake. This is an aircraft that, in
terms of reliability and maintainability, is not ready for operational
use or for production.

Senator BEN NELSON. Thank you.
General DAVIS. Senator, if I might add, the downwash may very

well be an offensive capability because when you put troops on the
ground, you create confusion with that downwash. But it is man-
ageable. The Marine Corps has tested that, and they are able to
do those things they need to do.

Senator BEN NELSON. Thank you.
Senator LEVIN [presiding]. Thank you, Senator Nelson.
Senator Allard.
Senator ALLARD. First of all, before I ask a question, I just want

to associate my remarks with many members of this committee,
and so I will not repeat what they have already stated.

I do think that we have a certain responsibility to make sure to
make the V–22 as safe as possible. It is a little difficult sometimes
to know where the acceptable risk might be.
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You have listed a number of things that you think should be im-
proved. When I was reading the summary report, I did not get the
idea that they were particularly prioritized. Do you have a priority
as to how they should move forward?

General DAILEY. Actually, they all need to be corrected. I think
it is an either/or type thing. You cannot fix just the hydraulic sys-
tem. It has to be an integrated redesign of that nacelle so that ev-
erything works together and accommodates the concerns that have
been expressed by some of the panel members in terms of the oper-
ating environment within the nacelle.

Beyond that, in the flight control system and the software that
goes with that, that needs to be completely revalidated.

They have the ability to do this. The good news is they have a
good handle on what the problems are, and because of the fidelity
of the simulators they have, they can run these programs very ex-
tensively so they understand, before the contractor test pilots actu-
ally get into the flight testing mode again, what they are going to
anticipate with some of these situations. This has not been the case
in the past.

We intentionally did not prioritize our recommendations because
it is a package that we believe has to be accomplished and in a
phased approach. We laid out what needs to be done before the test
pilots start flying it again, and then what needs to be done before
the operational pilots start to fly it, and then what needs to be
done before it is fielded operationally with a squadron deploying.

Senator ALLARD. Does anybody else want to comment on that?
[No response.]

Also, one of the panel members—I think it was you, General
Dailey—had commented that the crash rate was not much more
than other aircraft. I wonder if perhaps you would elaborate on
that specifically, in relation to new types of aircraft, not just their
variations.

General DAILEY. Yes, sir. Actually I believe it was Mr. Augustine
who said this, so he may want to elaborate.

Senator ALLARD. I apologize.
General DAILEY. We tried to run a comparison of similar and dis-

similar type aircraft to show at this stage of development where
the V–22 fit. It is difficult because the recordkeeping is different
today, for example, with the CH–46, which is the airplane this V–
22 will replace. They did not keep track of accidents back before
it actually became a production aircraft. All the development acci-
dents were not listed. The CH–46 had 44 accidents, but the entire
aft pylon had to be completely reengineered and replaced, similar
to a rewinging of an airplane. Now, this was back in 1965. We have
made great strides since then.

If you took a more modern aircraft like the UH–60, for example,
which is a very fine helicopter, its accident rate was much less. It
approaches zero, but again we do not have apples-to-apples com-
parisons here in terms of what happened. Since then, there have
been operational accidents with loss of Army personnel.

It is very difficult to get any kind of a comparison where there
is no exception to what you are trying to say. We have laid out a
table within the report. The F–14 is a complex airplane, in terms
of the way it operates, with a swing-wing design. There was some
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concern about that—the F–14 is the only aircraft that we have
found that at this stage of development actually had a worse acci-
dent rate than the V–22 in terms of accidents per flying hour.

It is because this airplane only has 3,500 flying hours. If you
take all of the tiltrotor flights of about 5,000 hours, it makes it a
little better, but still it is the low flight time and with four acci-
dents total, counting two while it was still in development with the
contractor and then two operational accidents.

I know I have wandered around with this, but this is not one
where we can give you a quantitative ‘‘this is it’’ in where it fits.
But we believe—and I believe Mr. Augustine said—that this is not
unlike what we have experienced in our past with other aircraft
being introduced into the inventory.

Senator ALLARD. Mr. Augustine, do you want to elaborate on
that?

Mr. AUGUSTINE. I might just quote some of the numbers briefly
that we did gather. We gathered data that are included in our re-
port on three other aircraft, and we have data on aircraft beyond
that. The number of mishaps per 100,000 flight hours are, I would
say, within statistical significance of being quite comparable with
being the same range. For example, the three other aircraft are
fixed wing fighters. They have accidents per 100,000 flying hours
of 79, 50, and 61, and the V–22 is 77.

Now, as the General said, one has to be careful because there are
some definitional issues one could question. But based on my own
experience, I really do not see anything that is totally out of family.
I think the big difference here is when you have a lot of people fly-
ing in the back of an airplane that is very immature, the con-
sequences of accidents are just escalated enormously.

Senator ALLARD. Mr. Chairman, I see my time is expired.
Senator LEVIN. Thank you, Senator Allard.
Senator Collins, you are now chairing.
Senator COLLINS [presiding]. A frightening thought. [Laughter.]
Thank you, Senator Levin.
I will be brief because we do have a vote in progress with very

little time remaining.
First, gentlemen, I want to thank you for your very important

and valuable service as members of The Blue Ribbon Panel.
Your report makes clear that you found no evidence that the V–

22 concept is fundamentally flawed, but it seems to me that there
is considerable evidence that the development and testing process
was fundamentally flawed. In particular, Mr. Augustine, I was
struck by your comments this morning that there was not enough
focus on reliability, maintainability, and safety and that instead,
the focus was on the capability of the aircraft. That leads me to two
questions.

First, did you find specific flaws in the process that caused this
flawed development?

Second, and perhaps more troubling, is it likely that these flaws
in the acquisition process are not just characteristic of the V–22 de-
velopment, but rather indicative of more systemic flaws that may
be affecting the development of other new concept weapons sys-
tems? General or Mr. Augustine, either of you may respond.
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Mr. AUGUSTINE. With regard to your last question, I think there
are systemic difficulties in the acquisition process that the V–22
suffered from that are not terribly unique to the V–22. One of them
does have to do with the issue of reliability and the emphasis
placed on it, as well as maintainability.

There was a good deal of testing done—and we should make that
clear—on reliability and maintainability. We were given a good
deal of data about it. I think the issue is the extent to which that
data is used in making decisions, and I think the decisions tend to
focus perhaps too much on classical performance parameters—I use
that term reluctantly—but speed, payload, range, and so on, at the
expense of reliability, maintainability, and safety. Those would be
the principal concerns that I would cite.

Senator COLLINS. Did you find evidence, as some press reports
have suggested, that data suggesting these problems existed were
not taken seriously enough, or were discounted in the effort to get
this aircraft operational?

Mr. AUGUSTINE. No, I would not say that. One does observe—and
again, I do not think it is unique to this program—a trend over the
years that testing is becoming a matter of whether you are per-
mitted to continue with the program, are you permitted to go to the
next phase, does the program live; whereas, earlier in my career,
the purpose of testing was to find out what was wrong and fix it.

Senator COLLINS. To work out those problems?
Mr. AUGUSTINE. You intentionally tried to break things in a safe

fashion. Today, in my judgment, there is not enough of that done.
I think the V–22, as I said, did not do anything terribly different
from what most programs do.

Senator COLLINS. Doctor, did you have something you wanted to
add to that?

Dr. COVERT. Well, I want to second everything that Mr. Augus-
tine said.

I want to also remind everyone of something that we found that
I believe General Dailey remarked on, and that is that not only
was a new type of airplane being put into service, but at the same
time, people were trying to take advantage of advances in informa-
tion technology. So, instead of a paper handbook, they had some-
thing that was on a computer, and instead of what we used to call
a yellow sheet—the pilot comes off the airplane and he writes down
his complaint—this is information that is being read directly from
a diagnostic system within the airplane. No attempt as yet seemed
to have been made—and I emphasize ‘‘seemed to have been
made’’—to make these things integral with each other. The new
code, for example, in the diagnostic system is not consistent with
the maintenance system.

The maintenance system does not seem to be organized to favor
the people trying to maintain it. We watched a sergeant try to get
a drawing and a part number, and after 60 steps, he was defeated
by the system.

I am not arguing that the maintenance and reliability system of
the V–22 is what it should be, but I think at the same time, the
people who are trying to maintain the V–22 have done a magnifi-
cent job working with what I would consider to be a frightfully im-
mature system itself.
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Senator COLLINS. But that is exactly my concern. It sounds like
we are rushing the process rather than taking the time that is
needed to resolve these problems, and that part of the impetus for
rushing the process is the fear that we in Congress or DOD will
cancel the project if it is not moving along at a very rapid pace.

Dr. COVERT. Well, if I may, ma’am, I think that it is always hard
for me to judge some of these issues.

But I do think that it is not always wisest to introduce two or
three new things all at once on a new program. I think that wheth-
er that was an act in haste or an act of optimism on the part of
what the new system was going to do or what it was, I cannot say,
but I think it is imprudent to introduce all these things at once.

Senator COLLINS. Thank you. Do any of you have further com-
ments you would like to add? Yes, General Davis.

General DAVIS. Again, I think Mr. Augustine covered it, but the
process has changed. When we brought the F–16 on, we lost nine
aircraft. Those were engineering problems and consequently were
fixed, and it turned out to be a wonderful airplane not only in the
United States but everywhere else. The process has changed be-
cause we have become more critical of the process, and one of the
reasons we are more critical is because the process costs more
money. Consequently, as Mr. Augustine said, you test it, you try
to break it, and then you try to fix it. There is a tendency, possibly,
to avoid those regimes.

Now, for instance, the flight envelope was not fully tested, as you
have heard. It was not required to be tested to get an operational
evaluation (OPEVAL), but it would have been smart in hindsight
that we did fully test all the regimes of flight. We should do the
vortex ring state (VRS) or the high rate of descent testing long be-
fore we get an OPEVAL.

Senator COLLINS. Thank you, Mr. Chairman.
Chairman WARNER [presiding]. Thank you very much, Senator.

They are holding the vote for you. Worry not. In the opening com-
ment, General Dailey, I copied down the note that this panel iso-
lated deficiencies in design. Am I not correct in that?

Now, were the accidents in your judgment attributed to these de-
ficiencies in design? I will let each member of the panel answer
that question because it is key.

General DAILEY. Well, I will start then. The deficiencies in de-
sign—it is important for us to point out those are routing of cables,
wire bundles, and this sort of thing, not deficiency in the design of
the wing elasticity or——

Chairman WARNER. I understand that. You isolated certain defi-
ciencies in the design of this aircraft.

General DAILEY. Yes, sir. They were identified to us. We did not
actually determine anything that had not already been discovered.

Chairman WARNER. That is the second part of this question.
Again, the question is were the accidents in any way, in your col-
lective judgment, attributed to those deficiencies?

General DAILEY. The failures of the hydraulic system and the
software anomaly were contributing factors to one of the mishaps.

Chairman WARNER. Now, I will go over to Dr. Covert, then
across. Do you concur with that observation?

Dr. COVERT. Sir, I concur with that observation.
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Mr. AUGUSTINE. One of the things I have learned in my career
is there is no such thing as a random failure. So, yes, there had
to be design problems.

General DAVIS. I agree, sir.
Chairman WARNER. Now, you said that those deficiencies were

brought to your attention by the program manager. Your exact lan-
guage was you ‘‘did not uncover any issue not covered by the pro-
gram manager.’’ That is what I understood you to say, and Dr. Cov-
ert, I listened very carefully. You used the words ‘‘they were pre-
viously reported.’’

Dr. COVERT. Yes, sir.
Chairman WARNER. Well, we have present here today the pro-

gram manager, as I understand it, Admiral Enewold. The program
manager is the one who briefed you, identified the deficiencies. The
Admiral is, so to speak, the next up in the chain of command hav-
ing oversight of this program, together with other programs. Am I
not correct on that, Admiral?

Admiral ENEWOLD. Correct.
Chairman WARNER. This leads to an inference, maybe a deduc-

tion that if this knowledge were in the possession of the program
manager, it was in the possession of the Admiral. It was known,
presumably, all the way up the chain of command of the Marine
Corps and the chain of command the Admiral reports to. I just
make that observation, having been here for 23 years and having
spent 5 years and 4 months in the Navy Department myself.

This leads to this observation, which I will give the program
manager and the Admiral an opportunity at the stand to respond
to, if they knew about it and dutifully reported it up the chain, why
did somebody not take corrective actions before the accidents which
you, General Dailey, said were the causal result of these defi-
ciencies? Does anybody have any observation about that? Yes.

Mr. AUGUSTINE. Yes, I started to make this comment before to
lend balance to my earlier remarks. I am glad to have the oppor-
tunity to respond.

One of the great advantages that you are so well aware of is that
our military has is a technological lead, and it is a very perishable
lead. Semiconductor integrated circuits are kind of the heart of to-
day’s technology. One generation is 30 months. So, there is a great
pressure to get technology into the field, and I am sure on those
commanders, and I felt this when I was in the Pentagon. If there
is another Desert One, you would probably like to have a V–22. So,
there is obviously a pressure to go ahead with the program.

Chairman WARNER. I understand that but we have, of course, to
examine the balance between that pressure, the balance between
military necessity, and the risks that we subject all those involving
the operation of the aircraft to. That is the fundamental question.

Mr. AUGUSTINE. Absolutely.
Chairman WARNER. Does anyone else wish to comment on that?
General DAILEY. Sir, may I?
Chairman WARNER. Yes.
General DAILEY. I think it is important that we say that these

things were known. The software anomaly was not known. That be-
came known after the mishaps.

Chairman WARNER. I judged that.
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General DAILEY. In the case of, for example, the hydraulic sys-
tem, there are engineering change proposals that have been under
development for quite some time, and work was being done. Fund-
ing was an issue as being able to fund these to get them incor-
porated, to get them moving through the process by which they had
to be reviewed. But it was not a case of inactivity that we have de-
tected. Also perhaps the severity was not recognized at that point.

As Mr. Augustine pointed out, this aircraft has triple redundancy
in its hydraulic system. That is unusual for any aircraft. There was
a level of confidence that the aircraft could survive some fairly sig-
nificant combat damage or failures of systems.

We did not find a lack of activity or intent in terms of correcting
these, but it was just the fact that they had not been incorporated
and were deemed to be appropriate to proceed. There were no inci-
dents that we know of where these systems failed and caused near
misses or that sort of thing.

Chairman WARNER. I understand, but there is still the inference
out there that a decision was made to continue the test program
and, indeed, go beyond that and have some operational at the time
the passengers were killed. Operational is a part of the overall
OPEVAL.

The point is, do we still go ahead when there is a convergence
of knowledge that we have deficiencies, which you have acknowl-
edged were the cause of at least one accident? Those are judg-
ments. We are sitting here with the benefit of hindsight. But that
judgment obviously was made at various levels from the program
manager up.

General DAILEY. Yes, sir. In fact, you have hit upon a very im-
portant point here, sir. The aircraft involved in that accident where
we lost the marines was a production aircraft. It was not a test air-
craft. The decision had been made that the aircraft had reached an
adequate design state where it was ready to proceed to production.
That is a very important point.

Chairman WARNER. I have gone back and I will provide for the
record a detailed analysis of the various congressional actions
taken with respect to the funding. At least since 1997, Congress
has authorized, this committee, and I presume the House, and has
appropriated funds for the V–22 program at or above the Presi-
dent’s request.

[The information referred to follows:]
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Chairman WARNER. Did you develop any reviews regarding the
adequacy or the inadequacy of the funding levels for this program
as contributing causes to these accidents?

General DAILEY. We did, sir. We feel that there are several indi-
cators that this program has been underfunded throughout the
years. The most significant indicator is the fact that they have
been trading aircraft to stay within their funding constraints to op-
erate the program. They have decided to use actual aircraft as
maintenance trainers as opposed to buying maintenance training
devices. There are good and bad points to that. We are not saying
that is necessarily bad, but it is unusual, and we think it is an in-
dication of a funding problem.

[The witness provided the following information to supplement
the record.]

The panel found no direct correlation between the mishaps and the lack of fund-
ing. However, inadequate funding is the predominant reason why design maturity
was deferred to production. No reserves in development and inadequate reserves for
engineering changes in low-rate production delayed design maturity. Problems were
identified and in many cases the fixes were deferred due to lack of funding.

Chairman WARNER. That was also tied to spare parts. I have
read through all of these records and found where they had to can-
nibalize and had to ground aircraft, one of them I think for 72
hours, for the want of a screw no bigger than this.

General DAILEY. That is correct.
We actually based our recommendations on the Navy Center for

Cost Analysis estimates that have the spares on the Navy side, the
marine side, underfunded. In fact, the Air Force was properly fund-
ed by their estimate. Now, the Air Force operates on a different
concept. They use detachments which go out with 100 percent
packup, so they have a higher level of sparing normally.

But we think that spares are definitely an area that require at-
tention. Now, this is a difficult problem too because, when you have
a brand new airplane, you do not know what is going to break on
it. You have an analysis that says certain things are going to
break, but until you develop some experience, you may be buying
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parts that you are never going to use. That has happened in the
past. So, we have gone to a system of getting experience and then
properly sparing, and that still could take place.

Chairman WARNER. Let me ask you to readdress the question of
broken parts. Very often in the case of spares, there is a deter-
mined life span in which they are operable and then are replaced
prior to a breakage. I think what you are saying is that in an or-
derly course of the spares program, there were deficiencies either
in the adequacy of the procurement or the distribution or the like.

But my question was really directed at the money needed for de-
sign, the money needed for research and development, for
OPEVAL, and so forth. Did you see any severe funding deficiencies
that could have in any way contributed to these accidents?

General DAILEY. That is difficult.
Chairman WARNER. You can take that for the record and study

it because this hearing is not trying to determine culpability or
fault in any final way. But we have to look into whether or not
Congress did not fund this program adequately and if that was
brought to the attention of Congress by the executive branch which
has the initial responsibility to recommend to Congress a level of
funding.

My records show that since 1997 Congress met the requests—
and this is not a political question in any sense—of the administra-
tion. We have, as the Secretary of Defense during a period of that
time, Mr. Cohen, who is well-known to this committee and whose
integrity I would not question for a second. Knowing of his long-
standing working relationship with the Commandant, I am con-
fident that there was a review of the funding level either by him
personally or his senior staff to determine the adequacy of the level
of funding.

Does anybody else wish to question on the funding?
General DAVIS. Sir, nothing that contributes to the accidents, but

the program is estimated to be $600 million short of spares over
the lifetime of the program. There was no reserve fund to take care
of small engineering things, and the Department of the Navy and
the Department of Defense obviously were trying to live within the
program but with some cost growth, which always occurs with your
long experience, Mr. Chairman. The Navy tried very hard not to
bust the budget, and that is why they deferred some airplanes to
later buy. But it was a constrained funding.

Chairman WARNER. I think that is a fair observation, General,
and you are certainly one who is eminently qualified to make that
observation and we accept it.

Mr. Augustine, did you indicate you wanted to contribute?
Mr. AUGUSTINE. I would like to follow your suggestion and pro-

vide for the record a statement on this. But I would go ahead to
say that it is clear that the lack of funds and particularly the lack
of reserves caused cost increases and caused schedule delays. But
knowing what I know today, I would have a hard time directly cou-
pling the lack of funding to the accidents.

Chairman WARNER. I appreciate that.
Senator Inhofe, are you ready to proceed?
Senator INHOFE. Yes, Mr. Chairman.
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I became interested in this issue, Mr. Chairman, back in 1987
when they were talking about it. I happen to have over 40 years
experience in aviation, so I look at these new technologies when
they come up, and I look at the needs that are out there. In looking
at this, I can remember, Mr. Chairman—at that time I was in the
House. We talked about the commercial application of this, having
nothing to do with military, the fact that we have more and more
airports, we have more and more people to serve, more and more
people are flying, noise requirements and everything else. This ca-
pability is a totally new technology in terms of application.

We looked at it and felt at that time some other countries—and
I do not remember which ones were talking about getting in on the
initial funding. At that time the big issue was, at least over in the
House in our Transportation Committee, that we wanted to keep
control of this. That was one of the motivations in the very begin-
ning.

In 1991 I had occasion to emulate Wiley Post’s around-the-world
flight. I remember coming back from across the Bering Strait into
Alaska. I went up to Juneau and went into our Coast Guard group
there, and the Commandant there said, if we can get the V–22 in
the Coast Guard, virtually every function that we perform, oil spill
containment, search and rescue, it would replace every vehicle that
we have.

I do not know if someone has talked about some of these other
applications or not because I know you were more confined to just
the military application, what the marines are going to be doing
with it.

If I remember correctly, even going back to the F–117, there
were about four or five accidents at that time, and yet we know
what happened later on, how it performed in the Persian Gulf. I
can remember when the same questions were being asked about
the C–17 and the B–2.

Did you cover in this report anything really dramatically dif-
ferent, when you are researching a new platform, a new tech-
nology, about this than many of the other rather dramatic changes?

Second, do you not agree that there are going to be accidents in
any type of a radical change in a technology?

Number three, if we do not do this, some of the other countries
who would be doing this might get this technology and put us in
a disadvantageous position? Any of the above?

General DAILEY. Well, yes, sir. We did not specifically address
the requirements for other countries or other programs. Actually
we looked at the program and its status from the performance of
the stated requirements of the military, and we found that it will
meet them and it has demonstrated that capability. We did not
find any inherent flaw in the design of the tiltrotor concept, but
that there were engineering changes that needed to be incorporated
to make the aircraft reliable and maintainable for operational use.

Senator INHOFE. But you have been involved in developing or
working with the development of other platforms prior to this as
well. I guess the question is—it is awfully difficult to go through
this period of time without something like this happening. The one
that comes to my mind is the 117 because we had several accidents
that almost killed the program.
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General DAILEY. Yes, sir. We had a fairly lengthy discussion on
this particular issue. We have laid it out to the best of our ability
in the report, but it is difficult to compare aircraft, particularly one
that is a hybrid like this one where it is neither an airplane nor
a helicopter, but both. We found it to not be inconsistent with what
we have experienced in other aircraft in this development stage.

Senator INHOFE. Yes, General Davis.
General DAVIS. Sir, knowing you are a pilot, you would under-

stand it, but if there is no CV–22, if the program is canceled, then
this Congress, this Department of Defense is going to be faced with
aging aircraft and trying to find more aircraft to do the mission.

But as the chairman pointed out, this thing is a national asset
to general aviation, because it is quieter than most of the aircraft
that we have to fly in. It does not need a runway, if you will, and
that is probably our biggest problem in aviation today. We do not
have enough runways. The packing of those runways is just atro-
cious. There is no known country that is playing with the same
technology.

Clearly it is a national asset, but more importantly, it is a na-
tional asset that can do things with better survivability, like Desert
One, like Somalia, if necessary, that it can do in one period of dark-
ness, and we just do not have that capability. Plus, you do not have
the visibility of lots of tankers, C–5s, taking airplanes apart to do
this mission. This mission can self-deploy, retrieve whatever you
want to retrieve, and get back out in one period of darkness.

Senator INHOFE. I can remember taking the time to fly down to
Fort Worth in the very early stages of this program. At that time,
the Japanese had expressed a lot of interest. Is this something that
is not happening now?

General DAVIS. No, sir. They are using a different approach.
They have not gone to this system at all.

Senator INHOFE. Lastly, Mr. Chairman, we get around in a lot
of these CH–46s, and they are getting pretty old. Did you cover
specifically in there——

Chairman WARNER. Excuse me, Senator. You might state for the
record, because this is a very important question, just what are the
aging periods for that class of aircraft. The Commandant can add
further information, but I think you ought to put this in this ques-
tion.

Senator INHOFE. Yes. Well, it has been around for 30 years, and
we know now there are parts problems. Of course, the technology
is not anything. At the time that we were developing this, though,
I remember this, Mr. Chairman. I was not here at that time, but
there were several accidents, quite a few, and quite a few since
then in the CH–46 that were pretty serious.

I guess you have stated what we would do in the absence of this.
What is the alternative to this platform? Keep using the 46s?

General DAILEY. Yes, sir. The Program Analysis and Evaluation
group in DOD is doing a cost evaluation at this time. We provided
them with our recommendations and they say that the rec-
ommendations we have come up with are consistent with what
they are finding in terms of alternatives, which there are none that
will actually do the mission. There is a combination of aircraft that
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could do parts of it, but there is no single aircraft that could meet
the entire requirement.

Senator INHOFE. Thank you very much. Thank you, Mr. Chair-
man.

Chairman WARNER. Thank you very much.
Senator Levin.
Senator LEVIN. Thank you very much, Mr. Chairman.
I would like to ask you to compare some of your findings with

the findings of the Director of Operational Testing and Evaluation,
who until recently was Phil Coyle. It seems to me he has come to
some different conclusions than you did. I am wondering whether
you have assessed those conclusions and can explain why you differ
with him, where there are differences in your report.

I have not had a chance to see that side-by-side yet. Did you do
that in your report?

General DAILEY. Yes, sir. We met with him very early in our
process because we were very interested in what their findings had
been so that we could pursue them.

First of all, when they conduct a test, they have very stringent
requirements as to how they report things and the criteria by
which they make their judgments, and it is set.

One of the things that comes out of that is a figure on mean time
between failure, which is the term that is used. This is the flying
hours between the time something actually fails.

The thing is that there is no differentiation between a light bulb
or an engine failing. So, if you have a single failure, it could have
been a light bulb that was not required for a daytime flight or an
engine that failed, but you get the same mark for both. We do not
believe that those are the most important numbers to concentrate
on. We think that—and we specifically recommend this—that the
focus be on mean time between mission abort, in other words, how
often does the airplane fly when you need it and then how long
does it take to fix it when it breaks? That was part of our rec-
ommendation.

In going back and evaluating the fixes that go into this airplane,
we think those are the important criteria to use as opposed to some
of the standard or traditional numbers. I think that Mr. Coyle
agreed with us in terms of what we were saying as to our approach
and our recommendations.

Senator LEVIN. Let me just explore with you for a few minutes
some of what I understand to be the differences, and perhaps you
can clarify them.

One relates to the downwash problem. Many of the missions that
this plane is designed to handle depend on landing in unimproved
areas, carrying external cargo, conducting so-called ‘‘fast rope oper-
ations.’’ Based on the DOT&E’s evaluation, some of those oper-
ations could be precluded by the current levels of downwash. Would
you agree with that?

General DAILEY. ‘‘Could be’’ I think is the operative term there.
The downwash is a factor.

Senator LEVIN. Do you agree that they could be?
General DAILEY. Under some circumstances, yes.
Senator LEVIN. Is that something we should live with? I think

Mr. Augustine said there is a downwash problem. I think it was
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your testimony. He said it was something we just have to live with.
Should we live with that ‘‘could be,’’ that we may not be able carry
out some of the missions intended?

General DAILEY. I think that the other half of that answer is
there are also capabilities on this airplane that would enable you
to do things you cannot do with current airplanes in terms of carry-
ing out the mission. There are situations right now where the 46
cannot do it.

But this is a different downwash and it is a different situation.
In the case of the fast rope, which is one of the examples I believe
the Senator used, the requirement is to do fast rope on three ropes
simultaneously. It was found during the testing that coming out of
the cabin door directly under the rotors was not a good idea, and
so it was decided not to do it.

Whether they could put a deflector above the door—whether it
would be necessary—so, one of the things that we recommended is
that the users validate these requirements before they start spend-
ing money to make sure that we can meet them. That is an exam-
ple. They were able to go simultaneously off the back ramp with
two. So, is two good enough to do this, or do you want to spend
more money and get three? That is what we meant by the revalida-
tion of the requirements.

Now, the landing in unimproved surfaces, a ‘‘brownout’’ as they
call it, when you land in the sand or a whiteout in the snow, exists
for any helicopter. It is different for each one because of the
downwash pattern. This airplane has references for the pilot that
do not exist in other helicopters in terms of forward-looking
infrareds and heads-up displays on his windshield that give him
actually a better capability or potential to carry this off.

But in any case, when you get into a downwash where you are
blowing the snow or sand up, you are along for the ride for the last
few feet, and that is the way you do it. You set it up. You know
what you are going to do, and then you put it down. There is risk
because there could be a hole in the ground or a crevice or some-
thing, and this happens to helicopters. But that is what I meant
when I said it ‘‘could be’’ a situation where you would have a prob-
lem.

Senator LEVIN. I think it is important that we make an assess-
ment as to what missions could be affected by things that we now
believe cannot be corrected so that we can make a judgment on the
overall plane. It seems to me that the aircraft was designed to
carry out certain missions, which our current helicopters cannot.
They are very important missions. I have supported this aircraft.
On the other hand, if all of the missions that it is designed to
achieve cannot be or might not be achieved—I agree with you that
the emphasis should be on what ‘‘might not be achievable’’—I think
we should know that so we can make an overall assessment of this
aircraft.

I think General Davis wants to speak.
General DAVIS. Yes, sir. For instance, they did not do the rope

ladder insertion because they could not find a ladder that was safe
to use. They could not use the hoist because a hoist has not been
designed to use out of the aircraft. So, they have not really failed.
It is just they have not been tested yet.
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Senator LEVIN. But that is not a downwash problem.
General DAVIS. Yes, sir.
Senator LEVIN. It is a downwash problem if they do not have the

ladder?
General DAVIS. The ladder may go up in the rotors.
Senator LEVIN. So, that could be cured by a different ladder.
General DAVIS. Yes, sir.
Senator LEVIN. Just two other quick questions. The urgency to

reach the full-scale production level was apparently the reason why
false reports were filed. I am just wondering if you could tell us
what shortcuts were made in testing because of that same rush to
a decision point on full-scale production. What tests should have
been accomplished that were not, for the same reason that appar-
ently the false reports were filed, which is that pressure to get to
full-scale production.

General DAILEY. I am not sure that is the reason why the testing
was deferred, by the way. It could have been a combination of
things, affordability, but time certainly was a factor, and also what
is good enough at this point to take the aircraft to the next step
because there are follow-on test opportunities.

I believe that the expansion of the flight envelope—in hindsight
everyone recognizes that that should have been expanded further,
and we have specifically recommended that, with a step-by-step ap-
proach as to how that should be accomplished.

Senator LEVIN. What other steps were possibly omitted or short-
cut because of that time pressure?

Mr. AUGUSTINE. Well, I would just add that this comes in the
category the chairman cited as a judgment issue. There are things
in retrospect that are very obvious that one would wish—and I am
sure the program wishes——

Senator LEVIN. That is not what I am asking. I am saying where
time pressure could have been the reason that there was a shortcut
taken, not just in retrospect, but actually during the events as they
unfolded.

Mr. AUGUSTINE. It is hard for us to cite that because we were
not there at the time, but things that one clearly should have done
was more testing of the vortex ring state, more testing of the oper-
ational issues you just raised about downwash, dust, fast roping,
and also just getting more hours of flight for reliability. But at the
time that the decisions were made, I would have a hard time fault-
ing any cutting in testing because of time pressure.

Senator LEVIN. Thank you.
Chairman WARNER. Senator Nelson has not had his first oppor-

tunity to ask questions.
Senator BILL NELSON. Thank you, Mr. Chairman. I will just ask

a couple of questions and continue to listen to your line of inquiry
and the answers.

I would like to ask Mr. Augustine, what was the technological
reason for why a system like the Harrier was not utilized for this
kind of aircraft and its mission?

Mr. AUGUSTINE. I would think that probably the driving reason
would be with the sort of payload that one wanted to carry here,
to use a Harrier concept would be pressing the state of the art.
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Senator BILL NELSON. In other words, you would have too large
of a load for the thrust of the engines on a Harrier. You needed
a greater lift capability. Is that what you mean?

Mr. AUGUSTINE. I believe that to be true in the Harrier, in the
JSF, where you have a much smaller payload to be carried. It is
a lot more feasible to do that with a pure jet. It would just be ter-
ribly inefficient, I think, to try to do that with today’s kinds of jet
engines.

Senator BILL NELSON. Now, given what you know about the de-
velopment of systems where we have come to this point with the
Osprey, what would you have changed in the development of it so
that we would have a full-up operating system at this point?

Mr. AUGUSTINE. Well, that is a very good and a very difficult
question. I think the first thing I would have done is, at the begin-
ning of the program, include enough funding reserves so that we
could have dealt promptly with problems as they appeared.

I think probably the second thing I would have done is a lot more
engineering testing before I got into operational tests.

It is so easy to say this in retrospect, but I think one has to be
awfully careful, in general, before one puts a system in production,
to be sure that the reliability is there. I have seen this many times
where everything else looks like it is okay, and we will get it in
production. Then we will fix the reliability problems.

Another thing that in retrospect one certainly should probably
not have done is flown that many people in the airplane at the
time that they were conducting the flights. Again, it was a judg-
ment.

Senator BILL NELSON. What kind of developments of systems in
the past, in your experience, could you point to where we made
those mistakes and learned from them and corrected them that we
should have done in the development of this system?

Mr. AUGUSTINE. Well, every development program tends to be
rather unique in terms of its problems, but there are certain pat-
terns that prevail. I was citing earlier systems that have proven to
be successful, going all the way back to the Sidewinder and
through the Polaris, through the overhead reconnaissance systems,
to the Apollo precursor missions to the moon and many others you
could name, F–117, that had a lot of problems early on, many of
them for exactly the same kind of reasons we have seen here. I do
not think we have discovered any new causes of problems, particu-
larly. Those systems tended to prove to be successful.

I think the number one lesson I have learned, in trying to man-
age development projects, is that even the best managed projects
do get into trouble as they go along. You are pushing the state of
the art. You are trying to defy the law of gravity.

I think the biggest mistake we make, assuming the system is
needed and assuming that it is conceptually feasible, is stopping
and then starting over with something new, believing that the new
thing will not have any problems. I think what we have done in
the past is we have traded problems that we did not know about
for problems we did know about. My two caveats here are very im-
portant, though.
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Senator BILL NELSON. In each one of those systems that you just
cited, they went on to be successful. Do you think that this one will
as well?

Mr. AUGUSTINE. That, of course, is a judgment question. I believe
that if the things we have recommended are done, there is a very
high probability that this will go on to be a successful system,
which is not to say that there, sadly, will not be more crashes.
Again, when one tries to defy the law of gravity, as I have through-
out my career, unfortunately you lose airplanes.

Senator BILL NELSON. Thank you, Mr. Chairman.
Chairman WARNER. I thank you, Senator.
Just one or two wrap-up questions, gentlemen. I am going to ask

the same question to each of you and see whether or not we can
obtain some perspective and some judgment on the timeline begin-
ning here today and when you think we will have enabled all who
will be involved, from the principal two contractors to others, to re-
solve these problems and, once again, we should resume produc-
tion.

Now, I note that part of your report is that we should continue
a limited production. Now, that is in the face of the time needed
to fully analyze the deficiencies and make the corrections.

We will start with you, Dr. Covert. What is your judgment as to
that timeline in terms of a year, 2 years, 3, whatever it may be?
Why do you feel that we should continue the production even
though we have recognized deficiencies existing at this time?

Dr. COVERT. I think we should continue the production for the
reasons that General Dailey stated. In terms of a timeline, there
is no single timeline to look at the individual elements. For exam-
ple, I suspect the software anomaly——

Chairman WARNER. I beg your pardon. I missed a few words. I
just did not hear them.

Dr. COVERT. I think what I was saying was that different things
require different periods of time to be corrected. I think the soft-
ware anomaly probably can be corrected by the fall of this year. I
think that some of the details, like the wiring harness and what
kind of tubing to use, probably depends to a certain extent on the
length of time required to get the engineering change orders devel-
oped and then to contract the work and to get it done.

I suppose that optimistically I think it can be done in the neigh-
borhood of a year and pessimistically I think it could be done in
perhaps 2 years, depending on how the pieces of the puzzle fall.

Chairman WARNER. General Dailey.
General DAILEY. I agree, sir. I think a very important point,

though, is at the reduced production rate, that the funding associ-
ated with those aircraft that are not being produced be devoted to
the development of the engineering change proposals and the incor-
poration. Funding is going to be a key feature as to how long it
takes, but I think it could be done in a year, 2 years at the outside.

Chairman WARNER. You recommend specifically that production
continue. I presume that is to keep the subcontractor and the con-
tractors in place, occupied to the best extent we can with a limited
production.

General DAILEY. That is correct, sir. Because of the demonstrated
learning curve that they have in place now from the discrepancies
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found on production aircraft, that is something that would take a
long time to redevelop. It would take probably a year or so, if we
were to shut it down and start over again, and you may introduce
problems we do not even know about now. We think that keeping
the current workforce is very important.

Chairman WARNER. Your timeline?
General DAILEY. I believe it can be done in a year, with 2 years

being the outside limit.
Chairman WARNER. Mr. Augustine. May I say I will always re-

member your statement—I think it is so important in this hear-
ing—that in your judgment and that of the other panel members,
nothing to date indicates that this concept of aviation defies the
laws of nature or the laws of physics and that it is achievable and
in a safe way at some point in time.

Mr. AUGUSTINE. I believe that to be true.
Chairman WARNER. Fine.
Now, as to the question on the timeline?
Mr. AUGUSTINE. This again is purely judgment. But I would say,

given adequate funding, 2 years would probably be about a nomi-
nal time. It might do it a little faster; it might take longer, but that
would be my nominal estimate.

With regard to stopping production—we considered stopping pro-
duction, but breaking a production line is something that one
should try awfully hard not to do. Not only does it increase cost,
but more importantly, I suspect breaking this production line
would do more to contribute to unreliability than all the things we
are trying to do to make the machine reliable.

Chairman WARNER. I think that is a very important observation
because you lose all the skilled workers and their training cycle
and the like.

I am making this observation, but if anybody disagrees, do so.
The deficiencies, assuming they can be technically corrected, can be
either retrofitted or put in these aircraft at the appropriate time,
without a disruption to production. Am I correct on that?

Mr. AUGUSTINE. I think that is true. I think also we believe we
know generally where the deficiencies are and it is probably pos-
sible to delay those parts of the aircraft and work on other parts.

Chairman WARNER. General Davis, as to the timeline.
General DAVIS. Mr. Chairman, it is going to sound like we re-

hearsed this answer, but we did not. I agree with all the comments,
especially shutting the production line down. You lose that exper-
tise. You raise your costs and you are going to rebuild in reliability
problems that this program does not need.

Chairman WARNER. General Jones in his testimony will be
touching on the benefits of this type of aeronautical breakthrough,
far beyond our military deployment. Do each of you concur with the
thought that our Nation could be on the very cutting edge of new
types of civilian aircraft if this thing proves out and becomes safe?
Does anybody want to comment on that? I think it is an important
part of this record and the decision that has to be made on a go
or no-go on this program.

General DAVIS. Sir, if I might, in answer to Senator Inhofe’s
question, clearly I think we are ahead on this, and secondarily, I
see this as not only a great benefit to complete our national mis-
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sions, but as you stated in your opening statement, it is sort of a
national asset. Its ability to go into airports without having to use
a runway will be very beneficial because building runways takes 7
to 9 years and a lot of money. Consequently, this airplane could ac-
tually bring in passengers to the terminal and you could actually
cut down the commuter use of the runways.

Chairman WARNER. Does anyone else wish to comment on that
question?

General DAILEY. I would like to say, sir, I believe this is break-
through technology that is important to this country and our fu-
ture.

Chairman WARNER. Not only the military, but the civilian appli-
cations.

General DAILEY. Very much so.
Chairman WARNER. With our presumably owning the technology,

we could have an export item here of significant impact on our bal-
ance of payments and trade.

General DAILEY. Yes, sir. Particularly when you look at the ori-
gin of commuter aircraft today, not being produced in this country,
this is an opportunity for us to provide a capability there.

Chairman WARNER. Dr. Covert.
Dr. COVERT. I concur.
Senator BILL NELSON. Mr. Chairman?
Chairman WARNER. Yes.
Senator BILL NELSON. May I follow up with a question on that?

Help this new member to understand a concept. Is the technology
such that if this system is successful you could even make larger
systems for commuter aircraft? Is that what you are saying?

Chairman WARNER. I remember this program throughout my
many years on this committee, and that was one of the fundamen-
tal issues when this program was first brought to our attention. I
say to my colleague that there is a long history in our country of
the initial costs of aircraft development being borne by the United
States military and very quickly the civilian community transitions
with that aircraft to civilian uses. I know that was the case with
our transport aircraft at the end of World War II, and I am sure
that these gentlemen could give you other clear examples of how
we have transitioned from the military adaptation, operational and
proven technology, right into the civilian use of this aircraft. That
is correct. I remember—I am sure you also do, colleague, how we
were told in the beginning, a decade or so ago, that it could ex-
trapolate this technology to accommodate a civilian aircraft and a
number of passengers, larger than the military load.

Senator Levin.
Senator LEVIN. Just one more question, Mr. Chairman, regarding

this timeline. That will depend on how extensive the changes need
to be and how extensive the testing is I assume. Is that correct?

General DAILEY. Yes, sir.
Senator LEVIN. Again, the Director of Operational Test and Eval-

uation, until recently Phil Coyle, said this relative to the vortex
ring state condition: The problem ‘‘cannot be remedied by minor de-
sign changes.’’ Do you disagree with that?

General DAILEY. No, sir. I think that is correct.
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Senator LEVIN. Even with changes which are not minor, you still
believe that kind of a timeline can be met?

General DAILEY. Yes, because you will avoid the vortex ring state
parameters.

Senator LEVIN. You believe the hydraulics failures can be cor-
rected in such a way that we are not going to get back into an un-
acceptable weight condition within that same time frame?

Dr. COVERT. Mr. Senator, I think that is correct.
But I would like to make one other comment, if I may, on the

vortex ring state. Every airplane has a flight envelope in which it
is possible to have safe flight and that you can fly outside the enve-
lope, you are inviting disaster. I think as the flight testing proceeds
and the vortex ring state borders are well defined, we will find that
we can operate this airplane safely within an envelope and accom-
plish the missions as desired in a much more favorable way.

Senator LEVIN. I just have one other request. If this is not al-
ready in your report, if you could give us a side-by-side comparison
of any findings of the OT&E Director that are different from yours,
if you could pull them out of your report, pull them out of his find-
ings, and then give us your assessment of the differences, that
would be helpful. It may already be in your report. I have not had
a chance to read it.

General DAILEY. It is not specifically, no, sir.
Senator LEVIN. I think that would be useful, just in one place,

to have those differences.
[The information follows:]
The Panel to Review the V–22 Program recommendations are consistent with the

findings of the Director, Operational Test and Evaluation (DOT&E) report and brief-
ing to us. In fact, the Acting Director stated that position in the House Armed Serv-
ices Committee hearing. DOT&E is in substantial agreement with the findings and
conclusions of the panel. DOT&E places somewhat greater significance on the dif-
ficulties related to reliability failure and autorotation than does the panel report.

The appendix for the Joint Operational Requirements document includes the dif-
fering respective positions of the Program Manager and DOT&E on downwash and
reliability and maintainability. Additionally, one of our recommendations was to
have the Navy Operational Test and Evaluation Force and DOT&E consider the use
of standard risk indices (similar to those used by the Naval Air Systems Command)
to aid decisionmakers in assessing risk.

Senator LEVIN. I would just ask to go off the record just for one
second. [Pause.]

Chairman WARNER. Gentlemen, is there any other testimony re-
garding the entirety of our proceeding today about which you wish
to make some comment before we go to our next panel?

General DAILEY. If I could, sir, just say that we were very much
impressed with the openness with which everyone provided infor-
mation to us throughout this review and genuine interest in identi-
fying the problems and getting on with solving them.

I would also, if I may, publicly thank the members of this panel.
This has been one of the finest groups I have ever had the privilege
to be associated with.

Chairman WARNER. I certainly join in that. I had intended to ex-
press my heartfelt appreciation just as a citizen of this country and
most specifically as a Senator for your public service. It has been
tremendous, and I think it has been extremely helpful to all parties
involved in this. So, I thank you.

Senator Inhofe.
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Senator INHOFE. One question for the record. There has been leg-
islation introduced, and I was gone for a little while. I do not know
if they addressed that or not, but for the record, if you would re-
spond to your feelings as to what it would cost and your rec-
ommendation in terms of the Feingold legislation that has been in-
troduced.

[The information follows:]
The panel’s recommendation is to reduce production to a minimum level to pro-

vide funds for the Design Maturation Phase and to keep the number of aircraft re-
quiring retrofit to a minimum. The Design Maturation Phase will address defi-
ciencies identified by the panel. The minimum level is required to maintain the ex-
isting learning of the labor force and avoid more problems with starting up again.
The panel does not support the Feingold proposal because it does not free-up suffi-
cient resources to conduct the Design Maturation Phase efforts in fiscal year 2001.
The panel can not determine the cost impact of the Feingold proposal because the
Department is still considering the panel’s recommendation.

Chairman WARNER. Thank you, Senator.
We will now excuse you and I will make a statement before the

next witnesses appear.
Gentlemen, before you take the witness stand, the chair indi-

cated that he would give the Program Manager, Col. Nolan
Schmidt, and Adm. Steven Enewold the opportunity to make any
comments they wish. You may, however, decide that you prefer to
have the benefit of the Inspector General’s report because it is the
intention of this committee, shortly after the issuance of that re-
port, to go into that report with the Inspector General and the tim-
ing of that sequence may facilitate your testimony. Eventually you
will have the opportunity to appear before this committee. If you
desire to do so now, the chair will give you the opportunity; if you
desire to wait, without any inference to be drawn between your
election to do it now or later.

Colonel SCHMIDT. I would like to speak now, sir.
Chairman WARNER. All right. We will now have Adm. Steven

Enewold and Col. Nolan Schmidt appear before the committee. Ob-
viously, you were not aware that this opportunity would be given,
but I felt, in eliciting certain testimony, that it would be important
to you, both personally and professionally, to be given this oppor-
tunity promptly, so the chair elected to do so. You do not have
statements prepared, but we will proceed and we will proceed in
the order that perhaps the two of you wish agree on.

Admiral ENEWOLD. I guess rank has its privileges, sir.
Chairman WARNER. It has, indeed.
I fully understand your position, but I think the record should

show exactly what your position is and your area of responsibil-
ities.

STATEMENT OF ADM. STEVEN L. ENEWOLD, USN, NAVAL AIR
SYSTEM COMMAND PROGRAM EXECUTIVE OFFICER FOR AS-
SAULT AND SPECIAL MISSIONS

Admiral ENEWOLD. Absolutely. I thank the rest of the Senators
for having us.

My name is Steve Enewold. I am the Program Executive Officer
for Air Antisubmarine Warfare (ASW), Assault and Special Mission
Aircraft Programs, and the V–22 fits into the portfolio that I over-
see.
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I want to, for the record, make it clear that I took over this posi-
tion 2 days after the December mishap.

Chairman WARNER. December tragic accident.
Admiral ENEWOLD. Yes, sir, the tragic accident.
Chairman WARNER. That is December of?
Admiral ENEWOLD. 2000, last December. I have been in the posi-

tion now about 4 months. As such, during the full-rate production
decision, I was not in my current position, but I did have the oppor-
tunity to observe the proceedings, if you will, of the Program Exec-
utive Office and the preparations that went forward to the mile-
stone for the full-rate production decision meeting.

I can state for the record that I saw no undue pressure—or any
pressure, for that matter—on the program to rush to judgment, if
you will, on the testing or that kind of thing. In fact, I would say
that the deferral of testing and the waivers that we have talked
about happened many, many months before the full-rate production
decision meeting or anything like that was scheduled. It happened,
I think, before operational testing started. So, the discussion of
waivers happened long before the milestone decision.

During the milestone decision brief, I sat along the wall. I was
not at the table in the decision process. But there was a lengthy
discussion of the R&M issues that were associated with the V–22.

Chairman WARNER. Identify the acronym ‘‘R&M.’’
Admiral ENEWOLD. I am sorry, sir. The reliability and maintain-

ability (R&M) issues that were identified.
At the time we had the Operational Test and Evaluation report,

which classified the aircraft as effective and suitable beyond Low
Rate Initial Production (LRIP), and the report from the Office of
the Secretary of Defense Director of Operational Test and Evalua-
tion, Mr. Coyle, that said it was operationally effective and not
suitable as tested. The ‘‘as tested’’ piece is a key point for the dis-
cussion here because the test airplanes had not incorporated some
of the fixes that had already been designed and were, in fact, being
incorporated in the production aircraft.

At that same meeting, we also discussed what I will call the reli-
ability growth plan, and that is the effort that the program office
had gone through to identify the engineering changes that had to
be made to the aircraft and then also talked about when those
changes would be incorporated on the production line. Colonel
Schmidt went through that in great detail on how many fixes had
been identified, completely engineered, and in which lot of aircraft
they would be incorporated. I will let Colonel Schmidt talk to that.

Then the last thing I would like to address is the question of why
we should go forward. I think it really comes down to four areas.

The complexity of the design fixes that we have seen so far are
not of the magnitude that they would prohibit retrofit. We do not
see a great deal of dollar expense incurred by retrofitting the exist-
ing aircraft that we already have.

As Dr. Covert said, we have a fair amount of testing and re-
validation to accomplish, and we think, in order to get back into
the air, we will have to do that. So, the software will obviously be
retrofittable, with any changes we make to that.

Production line preservation is a key issue because we have
learned a great deal on the production line, and we do not want
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to lose that. The subvendor base that is supporting the line we be-
lieve will depart and go somewhere else and support other pro-
grams if we do not maintain a reliable line to help produce the air-
plane.

Last, we do have follow-on testing that is planned to look at both
the incorporation of the reliability/maintainability fixes, and in the
development world, to look at the vortex ring state, icing, and some
of the other issues that were deferred well before the operational
testing started.

Those I think are my key points, and I am going to pass it over
to Colonel Schmidt.

Chairman WARNER. That is very helpful testimony. Thank you,
Admiral.

Colonel.

STATEMENT OF COL. NOLAN SCHMIDT, USMC, V–22 PROGRAM
MANAGER

Colonel SCHMIDT. Yes, sir.
I wrote down one quote from Mr. Augustine as he was speaking.

He said, ‘‘Well-run and managed programs have problems.’’
I would like to speak specifically to the timing of when I knew

things and decisions that resulted after having known things.
Chairman WARNER. You might tell us exactly when you joined

the program, maybe something of your background.
Colonel SCHMIDT. Yes, sir. I joined the program in the summer

of 1997, and scheduled removal from the program and the Corps
would be this summer. June 14th is the scheduled change of com-
mand.

I came from out of the Marine Corps’ EA–6B program. I was a
navigator in the EA–6B program, so I have an electronic warfare
(EW) background. It was happenstance, in reality, that I ended up
in this program. I was managing EW programs for naval aviation
in the 1997 time frame when my predecessor was getting ready to
depart. Because of the fact that the Marine Corps sometimes has
somewhat of a dearth of program managers, we looked across the
board where we could get a program manager for the program at
that time, and that is how I ended up in the program.

I do not have a rotary background, and I have had to rely upon
a number of folks from around the Marine Corps and the Navy and
the Air Force to give me that expertise which I did not have. I did
have a number of years in program management experience.

Last week I went to VMMT–204 Squadron, which is the training
squadron down in New River. The Commandant was there earlier
in the month. I went last week to basically tell them exactly what
I knew when.

If you go back to the two questions, sir, that you asked of the
committee, if you were told those things, then how come the chain
did not know? I reported to the committee in late January of this
year, of 2001. I reported to The Blue Ribbon Panel, and we spent
8 hours in one day basically running through the program. We
gave them 8 hours of information in late January of 2001.

That was a month-and-a-half, if not 2 months, after the accident.
Certainly I did not have an accident report. However, given what
had happened in that accident, we had specifics. We basically knew
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the primary things that had caused that accident, one of which was
the flight software program problem, and one of which was hydrau-
lics. Of course, we reported to the committee those problems. How-
ever, I did not know those specific problems until after the acci-
dent.

Flight control software—I do not think anybody has any question
that we did not know that issue until after the accident. We are
going in and we are doing some real in-depth analysis. We are
bringing folks in from the Massachusetts Institute of Technology
(MIT). We are bringing folks in from the National Aeronautics and
Space Administration (NASA) to help us, Boeing, British Aerospace
(BAE), to work through those software problems and do a much
stronger flesh-out of those anomalies that were spoken to by The
Blue Ribbon Panel, partly under their direction. That is an effort
that will take on the order of 6 months and continue flesh-out over
the life of the program. Any flight control software—we do not stop
fleshing it out at the end of development. We continue to mature
that flight control software over time. That will continue.

The other one is the hydraulics. The hydraulics is somewhat
more, I would say, problematic. What did you know when? When
do you have enough information to make a decision to stop every-
thing? That is the question that is really being asked.

We knew we had quality problems. There are several people who
have spoken to production quality issues, why we need to keep the
production line going, because folks on that line do certain things.
They learn them over time. They do them better when they learn
a problem and it gets identified, and then they do it better the next
time. We knew we had quality problems.

In March of 2000, prior to the first accident, but completely unre-
lated to the first accident, I might say, I went to the companies,
Bell and Boeing, and I said, we are identifying too many problems
coming out of the production line going forward in these airplanes.
We need to get our hands around those quality issues. I said, I can
do it from the Government’s viewpoint or you can do it. Which do
you want to do? They said, we would like to take that one on. So,
in March they started that effort between Bell and Boeing.

By the time we got to July of 2000, we had to down an airplane.
It was about the third airplane that we had to hold down for a time
period, and it was specifically related to the interconnect drive
shaft. It goes from one engine to the other engine, so that if you
have a problem in one engine, this is the drive shaft that drives
the rotor on the other side. There are a number of fixtures, inter-
connections, on that drive shaft that we had to remove from air-
craft, redo them, and reinstall them. It caused some huge problems
to the marines down in the VMMT–204 Squadron. It had to be
done across the test force. At that point, myself and Admiral
Enewold’s predecessor said we now need to do a total Government
quality audit of the two contractors.

But, realize, at that point it is still quality in general. What is
the specific problem that you are referring to? There were a num-
ber of different issues. You heard to 35 different inspection things
on one aircraft, the first aircraft that did not pass as that aircraft
was accepted. Reduced to four today. A number of issues, some of
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them hydraulic, some of them electrical, different things that we
were trying to get our hands around.

We go forward with the quality audit starting in the July-August
time frame of 2000. It was basically finished by around November.
It came out with 50 findings that we said, these are things that
had to be done to improve the quality of the airplane on the pro-
duction line. Those were things that we then put in a plan to ad-
dress each one of those items. We had a metric system put in place
to start reducing those problems. That was all put in place.

After the accident, in January, I went to my Assistant Program
Manager for Logistics.

Chairman WARNER. For a time frame, accident in December
2000, and now this is January 2001.

Colonel SCHMIDT. Yes, sir. Thank you very much.
In January 2001, I went to my Assistant Program Manager for

Logistics, now Colonel Loren Eck, then Lieutenant Colonel Loren
Eck. He was the guy that was looking at, from our point of view,
airplanes and how well they were being kept up down at New
River. I said, Loren, go back over your data and show me if you
could correlate any problems to this specific hydraulic tube. Do you
see a problem where we had any correlation to this hydraulic tube
or two hydraulic tubes or three hydraulic tubes? Was there any cor-
relation, something that we should have found that we did not see
prior to the accident?

Loren went back through the data. He said there was no correla-
tion. The problem was we were finding a little nick here, a little
nick there, going across the board. It was related in our minds to
quality overall in the airplane rather than to one specific engineer-
ing design change.

So, when we talk about engineering design, we are looking—I am
jumping now to the future—in a nacelle area, do we need more
room overall? Do we need to clamp more lines overall? Do we need
to clamp them in a different way? All those kinds of questions. It
is a nitnoid engineering not a grand global scale engineering prob-
lem that we have.

We were perceiving that as quality. We were not perceiving that
as a specific hydraulic issue one place or the other. That is the rea-
son in my mind that I was not clairvoyant enough to cause a stop
here that would have restrained this terrible tragedy from happen-
ing.

Chairman WARNER. I thank you. That is very valuable testi-
mony.

I want to put in the record—and correct me if for any reason this
information is inaccurate—the four accidents associated with this
aircraft. In 1991, a crash due to wires crossed on the computer, no
fatalities. 1992, crash due to fire, landing at Quantico, seven fatali-
ties. All that was under the jurisdiction of the contractor. Am I cor-
rect in that?

Colonel SCHMIDT. To the best of my knowledge, yes, sir.
Chairman WARNER. April of 2000, 19 fatalities, the vortex ring

state problem. December 2000, New River, North Carolina, hydrau-
lic leaks and software, four fatalities.

Colonel SCHMIDT. Yes, sir.
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Chairman WARNER. Now, this is an interesting point that I hope
you can clarify for me, Colonel Schmidt. What other catastrophic
hydraulic failures did the V–22 have and were you made aware of
them?

Colonel SCHMIDT. In fact, just in the last 2 weeks, I have been
made aware of one that occurred during operational evaluation
(OPEVAL). There may have been another one, but this is one that
I have been made aware of during OPEVAL. It was a similar fail-
ure, not the same failure. It did not get reported into any chain
that went to either the manufacturer or ourselves in the program
office.

Chairman WARNER. That is what has been brought to my atten-
tion, that there was another one, and it was not brought to your
attention. I simply, at this point in time, want to be very careful.
We are going to go back and construct our understanding of the
facts as to why that was not brought to your attention, and we will
give you an opportunity to insert for the record, as we insert our
findings in the record, any amplification that you have.

Colonel SCHMIDT. Yes, sir.
Chairman WARNER. I thank both of you.
Senator Levin.
Senator LEVIN. I think it is important that we give the witnesses

an opportunity after our Inspector General report to comment on
it and to come back.

Chairman WARNER. That will be done.
Senator LEVIN. On this last point, how is it possible that there

could be one and possibly two hydraulic failures during that oper-
ational testing of the V–22 that would not be reported to you? How
is that possible?

Colonel SCHMIDT. This is something I believe that The Blue Rib-
bon Panel is speaking about. But during OPEVAL, we have put to-
gether an independent test structure for evaluation. To ensure that
we have independence, from the point of time that we hand those
airplanes over to OPEVAL, my communications with that group
get very limited. Any communication that comes to me at that
point has to go through Commander, Operational Test and Evalua-
tion Force (COMOPTEVFOR) and is labeled specifically—I forget
the label, but it is a message of deviation off the operational eval-
uation. Therefore, any communique to me is a deviation from the
norm.

Engineering is involved during operational evaluation. But any
engineer that is involved in support, for instance, doing an engi-
neering investigation, et cetera, is required to sign a document that
says that, under penalty of jail, he will not divulge that informa-
tion to me, to the program office. We have a series of engineers
that may be supporting in some fashion, but they cannot open up
that information back to the program office.

A specific area that we had of constraint during this operational
evaluation was R&M, reliability and maintainability. We had, I
thought, an agreement that reliability problems that came up dur-
ing operational evaluation would be reported back to us so we could
start our engineering fixes to those problems earlier. Those were
not reported to us during operational evaluation for the specific
reason that we cannot report those issues to the program manager.

VerDate 11-SEP-98 08:20 Mar 22, 2002 Jkt 000000 PO 00000 Frm 00215 Fmt 6633 Sfmt 6602 75652.029 SARMSER2 PsN: SARMSER2



213

Senator LEVIN. Again, when did you first learn of them?
Colonel SCHMIDT. OK, let me take the question right there. Two

years prior to operational evaluation, I predicted that we would not
pass our threshold for the 1.4 hours mean time between failure. I
predicted that; our office predicted that 2 years early.

Going into the OTRR—that is operational test readiness re-
view—we predicted that we thought we would have around 1.0
hours mean time between failure. The threshold was 1.4. We said
we are not going to pass this area. That was one of the areas of
waiver. It was a specific waiver where we asked that it be tested
during operational evaluation, that we evaluate the reliability of
the airplane because we knew that was an issue that we were not
going to pass. But we also knew that there were other areas in the
reliability area that the airplane would pass, and we felt, therefore,
overall the airplane would be effective and suitable. It would be
suitable overall.

But we knew that mean time between failure was not going to
pass. We knew that 2 years prior to operational evaluation. Just
looking at the growth curve that we had at that time for the things
that we were installing into the airplane to improve reliability,
they were not going to make that 1.4 threshold.

That 1.4 threshold, by the way, is rather what I would call
sporty. The standard today in the CH–46 is around .80 hours. In
the CH–53 community, it is a little bit lower than that, about .7,
.6 hours. I do not know those numbers exactly, but they are well
under the 1.4 threshold that we have on the V–22 program. It was
something that we were really having to stretch.

We now have a plan in place to reach that 1.4 hours, and the
definition of it now is not mean time between failure. It is mean
flight hours between failure, which is a tougher threshold than
mean time between failure. We have a plan in place. We have al-
ready incorporated nearly 100 fixes in this airplane to improve reli-
ability. We have approximately another 60 or so to go to get to that
1.4 hours, but a plan is in place to get there—delivered aircraft—
in late fall of 2003.

Chairman WARNER. Let me interject just one fact.
Senator LEVIN. The answer to my question.
Chairman WARNER. You go ahead.
Colonel SCHMIDT. I thought I had, but give me the question

again, sir. I missed it.
Senator LEVIN. The question is when did you first learn about

those two hydraulic failures?
Colonel SCHMIDT. The two hydraulic failures from which ones?
Senator LEVIN. The operational test and evaluation folks. You

said there were one or two failures that were not reported to you
during that time. You gave us the reason why. They are not al-
lowed to communicate with you except with a specific waiver. My
question was, when did you first learn about it?

Colonel SCHMIDT. I am sorry. Approximately a week and a half
ago, sir.

Senator LEVIN. This is important information, is it not? It relates
to safety. You are the program manager. You are in the position
to fix a problem, and you are saying that those one or two failures
were not reported to you until a few weeks ago?
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Colonel SCHMIDT. Yes, sir.
Senator LEVIN. Well, there is something wrong there.
Colonel SCHMIDT. I would agree, sir.
Senator LEVIN. I have to tell you something. I do not know how

program decisions can be made without the program manager
knowing about these kinds of problems. I would say that the wall
that was supposed to be there between the operational testing and
evaluation folks and our program manager, it seems to me, is a
wall that is aimed at keeping them independent from you. But that
is no reason why information that they obtain that relates to safety
should not be transmitted to you. There is a mechanism by which
to do that. You say they have to get a sign-off by somebody, but
it seems to me clearly that should have happened. Do you agree
with that?

Colonel SCHMIDT. Yes, sir.
Senator LEVIN. One other point.
Chairman WARNER. I was reluctant to bring this point up, but

I felt it important, since I had you here, I just wanted to put in
the record, which will be helpful for the discussion, that this mal-
function occurred in February of 2000. So, it was months before the
two accidents. Am I not correct in that? That is what our document
shows.

Colonel SCHMIDT. I can figure this out. It was on the flight from
ferrying the last aircraft from Patuxent River to the west coast to
start the second phase of OPEVAL. It would have been late Janu-
ary/early February time frame. I do not know exactly the date.

Chairman WARNER. Our records show that. That is why I am
very cautious to put our findings into the record. We will give the
other side, who are not present today, the opportunity to contribute
to this committee and to this record what they knew about it. We
will clarify, the best we can, the position of one side of the Marine
Corps not talking to the other because, as Senator Levin and I
point out, this is a serious problem in our judgment. But there may
be an answer to it. In fairness to many, we must hear both sides
before we render any final judgments.

Senator LEVIN. My last question. The time pressure to get to full
production. Would you agree that early in this program, as long as
you were there, there was pressure to get to full-scale production
in this program?

Colonel SCHMIDT. No more than is normal for any program.
Senator LEVIN. Just a normal amount of time pressure in your

judgment.
Colonel SCHMIDT. Yes, sir.
Chairman WARNER. Thank you, Senator.
You have joined us, Senator Reed. We had not anticipated we

would put these two gentlemen up, and I made the judgment it
would be helpful to the hearing. Do you have any questions at this
point?

Senator REED. Mr. Chairman, no.
Chairman WARNER. If not, we will go to the Commandant.
Senator REED. I think that is appropriate.
Chairman WARNER. We thank both of you. We will soon be com-

municating with you with regard to our understanding of that 2000
incident. Thank you very much. That was very helpful testimony.
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We will now receive testimony from the Commandant of the Ma-
rine Corps, General Jones, and General Holland.

General Jones, we are ready when you are, sir, and we thank
you for your patience. But I think it was very important that we
thoroughly and carefully review the testimony of the previous
panel, and I am sure you agree with me.

Any statement that either of you have in writing will be admit-
ted in its entirety into the record. Proceed as you wish.

STATEMENT OF GEN. JAMES L. JONES, JR., USMC, COM-
MANDANT, U.S. MARINE CORPS; ACCOMPANIED BY MAJOR
KARSTAN HECKL, ASSISTANT OPERATIONS OFFICER, VMMT–
204; AND STAFF SERGEANT THOMAS FOWLER, CREW CHIEF,
VMMT–204

General JONES. Thank you, Mr. Chairman. With the chair’s in-
dulgence, I would like to proceed with just a very brief opening
statement by way of summary.

Mr. Chairman and members of the committee, I deeply appre-
ciate the opportunity to appear before you today to present testi-
mony concerning the V–22 Osprey.

You have received testimony from the independent panel con-
vened by the former Secretary of Defense, William Cohen, and we
are all grateful for the diligent efforts by these distinguished ex-
perts.

I might pause and introduce two people to you whose opinion and
expertise is also to the point. I would like to ask Major Karstan
Heckl and Staff Sergeant Thomas Fowler, seated behind me, to just
stand up to be acknowledged. Major Heckl is the Assistant Oper-
ations Officer of the VMMT–204 Squadron, an experienced Osprey
pilot, and Staff Sergeant Thomas Fowler is a crew chief. In addi-
tion to the observations of the distinguished panel of experts, I
think it was also very useful to have two people who actually fly
and work on these machines to be here to take in this testimony.
If the chair would like to call them for any questions, they are cer-
tainly available and free to provide——

Chairman WARNER. General, I thank you for bringing these two
outstanding individuals here so that they can report back firsthand
to their colleagues their understanding of the testimony given not
only by this panel, but our distinguished commandant.

General JONES. Thank you, sir.
All these findings and recommendations help us all to under-

stand both the promise of tiltrotor technology, as well as the pru-
dent path we must now follow in order to be able to fully harvest
its potential both for the future of our joint military capability, as
well as that of our industrial base.

As the report has only just recently been obtained, we are still
in the process of evaluating the best way to implement its many
fine recommendations. As we complete this task, we will rec-
ommend to the Secretary of Defense a revised plan for the future
of the program, and we will keep you and members of this commit-
tee fully informed as to the proposed corrective plan.

Our new direction should be event driven vice timeline driven in
order to ensure that the necessary remedies are fully implemented
one step at a time.
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Chairman WARNER. General, I think we should also put in at
this point in your testimony that we anticipate the Inspector Gen-
eral’s report. Estimates I have received are approximately 2 weeks.
Thereafter, I presume you will be making your recommendations to
the Secretary of Defense.

General JONES. Correct, sir.
The history of the V–22 program is particularly well known to

this committee. A summary of it is contained in my prepared re-
marks. In the interest of brevity, I would like to just make the fol-
lowing observations.

This has been an extremely difficult period of time for those of
us privileged to wear the marine uniform. The two most recent ac-
cidents of the V–22 have caused enormous grief for the marines
and their families. Daily we mourn the tragic loss of our comrades
and we reach out to their loved ones in any way we can. We will
continue to do so forever.

Oftentimes from such tragedies, though, comes learning. It is in
such lessons that we can and must find the solutions that will en-
able our future warriors to discharge their important responsibil-
ities to the Nation as safely as possible and with the finest equip-
ment we can place in their hands.

But we should never hesitate to walk away from any technology,
the V–22 included, if it were to be found to be either unsuitable,
unsafe, or operationally too fragile for it to be placed in the hands
of our most precious assets, our marines. We love our people, not
our machines. But we use our machines in order that we might
safely prevail in our important and frequently dangerous missions.
It is, therefore, of paramount importance that we should never be
reluctant to simply do what is right.

Similarly, no marine would knowingly place any other marine at
risk in any technology, particularly aviation technology, without
the full confidence of the many experts, civilian and military alike,
who have worked so diligently to develop it for our Nation’s war-
riors to use. This has always been a distinguishing characteristic
of our Nation in developing technologies on land, at sea, in the air,
and even in space. This applies to the V–22 Osprey program espe-
cially.

With regard to aviation, we know that despite the most modern
development in production techniques anywhere in the world, risks
are still omnipresent. Examples of this reality abound. I would just
like to cite but one that has been previously referred to.

For years during the development of the F–117 stealth fighter,
the program was ‘‘protected’’ by an understandable veil of secrecy.
This aircraft made its maiden flight nearly 20 years ago on June
18, 1981. Before the program was declassified in 1988, three of
these aircraft had crashed. An additional three more crashed before
1997. Had the program not been invisible to the public eye, it is
not difficult to imagine the criticism that could have been directed
its way in the aftermath of such accidents—cost, odd shape, risky
technology, not ready—the same types of comments that have been
attributed to the V–22, a very visible program by contrast. Yet,
what a wonderful and still unique capability the F–117 has given
the Nation.
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The V–22 has similar promise within its own operational mission
envelope. It is truly the first step away from the limits of the phys-
ics of rotary wing technology.

The work of the panel has answered the three most pressing
questions with regard to this program. Those questions are: one, is
tiltrotor technology mature? Specifically, do the laws of physics, as
we understand them, allow a single airframe to perform the flight
functions of both the helicopter and a fixed wing aircraft? The
panel has answered in the affirmative on this issue, at the same
time eliminating any lingering thoughts that the technology might
have been a causal factor in any of the four V–22 accidents, which
I briefly summarize in my prepared testimony.

Question number two. Is the V–22 program operationally robust
enough to meet our needs? Associated with this question are issues
relating to maintenance and reliability, parts availability, program
funding, and mean time between failures. The panel has found that
more work needs to be done in this area, and we agree with this
important finding. In fact, the central question is the focus of the
panel’s effort.

Question number three. What is the most efficient and economi-
cal way to bring this capability into the inventory so that we can
retire our aging airframes that have reached the end of their serv-
ice life? This includes the challenge of restructuring the program
in order to implement the panel’s recommendations.

As you referred to just a minute ago, Mr. Chairman, we are also
awaiting the results of the Department of Defense IG with regard
to possible malfeasance concerning the reporting of V–22 readiness
data. That report should be forthcoming in the near future.

Mr. Chairman, I brought with me a variety of letters written by
representatives of both commercial and military interests, foreign
and domestic alike, expressing their collective belief in the viability
of tiltrotor technology and urging our perseverance in this regard.
I ask that these letters be made a part of the record.

In addition to their extraordinary military potential, tiltrotors of
all sizes could play an important role in the transformation of our
military forces for the 21st century. History shows that our Nation
has long enjoyed a pioneering role in aviation development, a posi-
tion of global leadership we want to preserve in this technologically
oriented 21st century.

Mr. Chairman, I am very pleased that General Charles Holland,
our distinguished Commander in Chief (CINC) from the Special
Operations Command, is here today to offer his views on this issue
as well. I look forward to responding to your questions.

[The prepared statement of General Jones follows:]

PREPARED STATEMENT BY GEN. JAMES L. JONES, JR., USMC

INTRODUCTION

Chairman Warner, Senator Levin, and distinguished members of this committee,
thank you for the opportunity to appear before you today to discuss the future of
the MV–22. The crashes of two Ospreys and loss of 23 marines in the past year have
painfully illustrated the stark reality that military service and aircraft development,
even in our modern era of improved technology, are still inherently dangerous pur-
suits. Marines and their families are our most valued treasures and we are deeply
saddened by these accidents and the unimaginable grief they have caused.
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As a result of the most recent mishap on December 11, 2000, we have conducted
comprehensive external and internal reviews of the program. The Marine Corps
should pursue the MV–22 only if it proves to be technologically mature, operation-
ally reliable, and affordable. Safety undergirds each of these areas and transcends
the entire program. As I have stated on many occasions: in the Corps, we do not
love machines, we love the people who use machines. That is why when machines
fail and cause loss of life, it is so very painful for the entire marine family.

It was over 20 years ago that the Marine Corps began to consider replacement
options for its aging CH–46E Sea Knight and CH–53D Sea Stallion helicopters. Fol-
lowing a rigorous evaluation of future mission requirements, tiltrotor technology
was selected as the best option to achieve future needs for its promise to revolution-
ize our expeditionary capabilities. Since the early 1980s, various government agen-
cies and contractors have conducted seven major Cost and Operational Effectiveness
Analyses. Each analysis validated the merit of tiltrotor technology and concluded
that the Osprey was potentially more cost and operationally effective than any exist-
ing alternative.

Over time, it became apparent that the enormous potential of tiltrotor technology
would allow the Marine Corps to greatly expand the scope of its combat operations.
The Osprey would allow the Marine Corps, for the first time, to move away from
traditional amphibious operations to more advanced, sea-based, expeditionary oper-
ations. At twice the speed, three times the payload, and five times the range, this
aircraft significantly improves our operational reach and tactical flexibility. Further-
more, the Osprey dramatically increases our strategic agility with its capacity to
self-deploy over 2,100 nautical miles with but one aerial refueling. Finally, tiltrotor
technology also has great potential for civilian application.

In requesting that the Secretary of Defense appoint an independent review panel
to conduct a comprehensive examination of the program, following the 11 December
mishap, we hoped to obtain the answers to three basic questions: Is tiltrotor tech-
nology sufficiently mature to meet near-term requirements? Is it robust enough to
satisfy our rigorous operational standards, including the safety of our personnel? Fi-
nally, what is the most efficient and economical way to bring the aircraft into our
inventory? We are grateful to the review panel for its hard work, thoroughness, and
diligence, and we are pleased that its answer to the three important questions is
‘‘yes,’’ with some important caveats. We can now objectively assess the program in
its entirety and determine the best way ahead.

THE IMPERATIVE TO REPLACE LEGACY SYSTEMS

The Marine Corps’ fleet of CH–46E and CH–53D helicopters began their service
in the mid–1960s. At the end of their 20-year initial projected service life, both
began experiencing escalating maintenance costs; reduced reliability, availability,
and maintainability; and significant performance degradation. These challenges are
even more pronounced today, as the average age of our CH–46E and CH–53D heli-
copters is over 30 years. These helicopters are old, their production lines are closed,
parts are scarce, and their maintenance requirements exceed the bounds of reason-
ableness. They are truly ‘‘legacy systems’’ with numerous current and projected defi-
ciencies: inadequate payload, range, and speed; and, no self-deployment or aerial re-
fueling capability. Clearly, a capable replacement aircraft is required and long over-
due.

The tiltrotor, vertical/short takeoff and landing (V/STOL) Osprey is designed to
replace our aging fleet of medium lift helicopters and remedy their deficiencies while
expanding our mission envelope. The MV–22 incorporates myriad advanced tech-
nologies: composite materials; fly-by-wire flight controls; digital cockpit; and, a so-
phisticated airfoil design. The MV–22 can carry 24 combat-equipped marines or an
11,700 pound single point external load. Its two 38-foot rotor systems and engine/
transmission nacelles mounted on each wing tip allow it to operate like a helicopter
for takeoff and landing. Once airborne, the nacelles rotate forward 90 degrees, con-
verting the MV–22 into a high speed, high altitude, and fuel-efficient turbo-prop air-
craft.

The multi-mission Osprey will join the Advanced Amphibious Assault Vehicle and
the Landing Craft, Air Cushion as an integral part of the mobility ‘‘triad,’’ and will
enable the Corps to conduct operations from over-the-horizon and the sea-base. Mis-
sions for the aircraft include amphibious assault, raid operations, medium cargo lift,
tactical recovery of aircraft and personnel, fleet logistic support, and special warfare.
Possessing the attributes needed to fight and win on tomorrow’s battlefields, the
MV–22 will be the cornerstone of Marine Corps assault support for the first half
of the 21st century. Most importantly, it will save lives in future conflicts as it al-
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1 Full conversion refers to the ability to transition between airplane and helicopter modes dur-
ing flight.

2 A Class A mishap is categorized by a loss of life or property damage in excess of one million
dollars.

3 A gyroscopic instrument that helps the pilot to control the left and right roll of the aircraft.
4 This drive shaft allows either of the aircraft’s two engines to drive both proprotors in the

event that either engine fails.

lows for the movement of troops and supplies farther and faster than ever before
and with far less vulnerability to opposing forces.

The Marine Corps is not the only service that will benefit from tiltrotor aircraft.
The U.S. Special Operations Command has embraced the Osprey as the best solu-
tion to remedy its own current and projected aircraft deficiencies. Their current in-
ventory includes a variety of fixed and rotary wing aircraft that lack the self-deploy-
ment and other high performance capabilities required for special operations. Con-
sequently, they are developing their own version of the MV–22, the CV–22, which
is specifically designed to conduct long-range, night and all weather special oper-
ations. The U.S. Air Force and U.S. Special Operations Command plan to acquire
50 Ospreys. The U.S. Navy is interested in the Osprey as well, and intends to ac-
quire 48 of the HV–22 model tailored for combat search and rescue missions, special
warfare, and fleet logistical support. Finally, some of our allies, notably Great Brit-
ain, Australia, and Japan, have shown interest in the Osprey. I have provided the
committee copies of letters I have received from dignitaries of foreign countries ex-
pressing their interest in utilizing tiltrotor technology in the future.

The potential of tiltrotor technology transcends the military community. Commer-
cial aviation has recognized that the civilian use of tiltrotor aircraft has enormous
potential. Tiltrotor technology could redefine regional air travel and commuting,
particularly in congested areas of the country like the northeastern seaboard. A
larger quad-tiltrotor aircraft that carries up to 100 passengers could help reduce air
traffic delays, congestion, and noise pollution near airports while increasing the ca-
pacity of existing airports without adding more runways. Clearly, civil tiltrotor ap-
plications could potentially bring a new dimension to commercial aviation while
greatly benefiting our industrial base.

THE DEVELOPMENT OF THE MV–22

Tiltrotor technology is not new. The MV–22 traces its origins back to 1954, with
Bell Helicopter’s tiltrotor prototype, the XV–3. In 1956, Boeing developed a tilt-wing
aircraft, the VZ–2. During the 1960s, Bell and Boeing continued their development
of tiltrotor technology. In 1973, Bell was awarded a NASA-U.S. Army contract to
develop two tiltrotors. The result of this contract was the XV–15, first flown in 1977,
with full conversion 1 occurring 2 years later. In fact, one of the XV–15s is still in
service.

The success of the XV–15 led to the Joint Services Advanced Vertical Lift Aircraft
Program (JVX) in December of 1981. The goal of the program was to meet the needs
of all four services for a vertical takeoff and landing (VTOL), medium lift, tactical
transport aircraft. Soon thereafter, the Joint Services Technical Assessment con-
firmed that tiltrotor technology was the optimal choice to achieve service needs.

In April 1982, the Bell-Boeing team was formed in order to combine the compa-
nies’ resources and draw upon their collective strengths. One year later, the Bell-
Boeing team was selected by the U.S. Navy to be the prime contractor for the JVX.
The JVX later became the V–22, which was first flown in 1989. Since then, pre-pro-
duction versions of the MV–22 have flown 3,324 hours. In the past 2 years alone,
production model MV–22s have flown 1,869 hours.

It is a well known fact that military aviation is an oftentimes hazardous under-
taking. In 1954, the Department of Defense had its highest number of aviation acci-
dents: 775. In the 1990s, thanks in part to technological advances, the Department
averaged about 20 aircraft accidents per year. However, the development of new air-
craft retains inherent risk and, despite our best efforts, the MV–22 is not exempt
from such risk. In the last 10 years, there have been four Class A mishaps 2 involv-
ing the MV–22.

The first mishap occurred on June 11, 1991, when the Bell-Boeing Full Scale De-
velopment ship #5 crashed as a result of two out of three roll gyros 3 being wired
incorrectly. Essentially, the aircraft lost control due to reversed roll channel wiring.
The second mishap occurred on July 20, 1992, as a result of an engine fire that
spread through one of the nacelles and subjected the pylon-mounted drive shaft 4 to
high temperature exposure, causing it to fail. Consequently, the remaining good en-
gine was unable to drive both proprotors and the resulting crash claimed seven
lives. Tragically, there were 19 fatalities in the third mishap that occurred on April
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5 A swashplate actuator is a hydro-mechanical device that helps the pilot control the aircraft.

8, 2000. The cause of this accident has been primarily attributed to flying outside
the flight envelope established for the MV–22 (250 percent above the Naval Air
Training Operating Procedures Standardization limit). The most recent mishap oc-
curred December 11, 2000, near New River, North Carolina. A flight control hydrau-
lic system failure was compounded by a flight control software anomaly, resulting
in a crash and four fatalities. While acknowledging the tragic consequences of these
mishaps, it is also important to recognize that they were not the result of any fail-
ure of tiltrotor technology.

Following the first three mishaps, problems in design and engineering were iden-
tified and remedied. After the December mishap, the decision to proceed to full-rate
production of the aircraft was postponed and three separate investigations, in addi-
tion to the customary Aircraft Mishap Board Investigation, were conducted to ascer-
tain the cause of the crash and to determine the future of the MV–22.

First, at my request, then-Secretary of Defense Cohen appointed a review panel
to conduct a comprehensive examination of the program emphasizing training, engi-
neering and design, production and quality control, suitability to satisfy operational
requirements, performance and safety of flight. I declared at that time that I would
recommend that the Corps not pursue the MV–22 program, if it became apparent
that this was not the right thing to do.

Second, a Judge Advocate General’s Manual (JAGMAN) investigation was con-
vened to ascertain the facts surrounding the latest mishap. The results of the
JAGMAN investigation were announced on April 5, 2001. The investigation revealed
that a main hydraulic line ruptured due to chafing caused by an electrical wire bun-
dle. As a result, there was an uneven distribution of hydraulic power to the left and
right swashplate actuators.5 As noted earlier, this problem was compounded by a
software anomaly, causing the aircraft to depart controlled flight and crash.

The final inquiry was requested in January of this year, after a member of the
Osprey training squadron, Marine Medium Tiltrotor Training Squadron–204
(VMMT–204), alleged in an anonymous letter that the squadron’s commander had
encouraged his marines to falsify maintenance records. Upon receipt of that letter
and the audiotape that accompanied it, I directed the Marine Corps Inspector Gen-
eral to conduct a comprehensive initial inquiry. Subsequent to that action, based on
my belief that the gravity of the accusations might invite undue perceptions of com-
mand influence, and that a full and impartial accounting was essential, I asked that
the Department of Defense Inspector General assume responsibility for the inves-
tigation. That investigation is ongoing.

THE FINDINGS OF THE REVIEW PANEL

The Marine Corps is grateful for the review panel’s thoroughness and objectivity
and concurs with its conclusions and recommendations. First and foremost, the re-
view panel concluded that tiltrotor technology is sound and mature. This finding
mirrors our own and is consistent with the fact that tiltrotor technology was not
found to be a factor in any of the four mishaps described earlier. The review panel
also concluded that the aircraft’s reliability and maintainability must be improved
through additional engineering, testing, and evaluation. We have also come to this
conclusion.

The review panel recommends development of a restructured program that uses
a phased approach to achieve a return to flight and tactical introduction. Specific
recommendations cover: minimal sustainable production rate in the near-term; ade-
quate and stable funding; requirements validation; safety (hardware, software, and
operations); reliability and maintainability; quality, training, and technical publica-
tions; and, communications across the program (among operators, contractors, engi-
neers, etc.). Described later is our plan to implement these recommendations. Fi-
nally, the review panel concluded that the MV–22 is cost-effective and provides the
Marine Corps capabilities that cannot be provided by any single helicopter or con-
ventional aircraft. We agree.

Although I am pleased with the findings of the review panel and remain fully con-
fident in the viability of the aircraft, I am deeply concerned by the as yet unresolved
allegations of malfeasance and suggestions of program instability. The Marine Corps
will seize upon this opportunity to ensure that we do not compromise our integrity,
lower our standards, or jeopardize the safety of our marines for any program. The
resolution of the question of malfeasance, despite its grave importance, cannot occur
until the Department of Defense Inspector General’s investigation is completed. We
look forward to a full examination of the investigation’s results, which will aid our
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efforts to appropriately address these issues. We are also determined to embrace
this opportunity to thoroughly evaluate the role we play in program management.

THE WAY AHEAD

A detailed plan is in place that will expeditiously implement the review panel’s
recommendations. The Deputy of the Program Executive Office for Tactical Aviation
at the Naval Air Systems Command is leading a V–22 Acquisition Working Group
to develop a restructured MV–22 and CV–22 program that complies with the review
panel guidance, acquisition policies, and service needs. The goal of the V–22 Acquisi-
tion Working Group is to deliver to the military services a safe, reliable, and oper-
ationally effective V–22.

The options being developed will consider both the time and the funding required
to efficiently achieve operational capability. This entails completion of both planned
and additional developmental testing, correction of deficiencies and suitability
issues, and verification through follow-on operational testing and evaluation. Re-
structuring of the program will be necessary to accommodate these actions. Partici-
pants in this process include members from the Program Management Activity; the
Program Executive Officer for Air, Antisubmarine Warfare, Assault and Special
Mission Programs of Naval Aviation; Assistant Secretary of the Navy (Research, De-
velopment, and Acquisition); U.S. Special Operations Command; the U.S. Air Force;
Headquarters Marine Corps; the Commander, Naval Air Systems Command; and,
representatives from Bell and Boeing. The group will produce program restructuring
options for consideration by acquisition officials and will make recommendations on
how to fund the revised program.

It will take time to incorporate critical design improvements and we will proceed
methodically. The current road map to full operations is a five-phased approach
with specified entrance and exit criteria for each phase.

• Phase 0: Commence technical assessment and complete thorough flight
readiness review.
• Phase 1: Resume testing with Engineering and Manufacturing Develop-
ment aircraft (both the MV and CV models) and augment with Low Rate
Initial Production aircraft as necessary.
• Phase 2: Resume Marine Medium Tiltrotor Training Squadron–204
(VMMT–204) training operations and production acceptance flights.
• Phase 3: Stand up a MV–22 operational squadron at New River, North
Carolina and a CV–22 training squadron at Kirtland Air Force Base in New
Mexico.
• Phase 4: Operational deployment/employment of the MV–22 and CV–22.

The immediate steps include: confirmation of industry willingness to support the
restructured program; ensuring acquisition road map compatibility with technical
assessment (development of entrance and exit criteria); finalizing a deficiency ma-
trix (including reliability and maintainability issues); developing timelines for cor-
rection; providing cost estimates for correction; developing cost, schedule, and pro-
duction adjustments; and, finally, obtaining consensus among developmental and
operational testers. We must also ensure that our training is deliberate and thor-
ough and that quality assurance is maintained.

A WISE INVESTMENT

The MV–22 has been described, by some, as an unsafe aircraft—a flawed hybrid,
neither a good fixed wing aircraft nor a good helicopter. However, the facts show
that the MV–22’s safety record compares favorably with the safety records of most
tactical aircraft in the Department of Defense at a similar time in their program
life. The principal aircraft the MV–22 will replace, the CH–46 Sea Knight, had 44
mishaps during its first 5 years of service four decades ago. In the face of such enor-
mous difficulties, we adjusted our training methods, flight procedures, and mainte-
nance. We also improved our airframes and avionics. As a result, the CH–46 has
been in service for 38 years—well beyond its expected service life.

The MV–22 has weathered nearly two decades of scrutiny. Seven major Cost and
Operational Effectiveness Analysis studies have confirmed its viability and con-
cluded that it is more cost-effective than any helicopter or any mix of conventional
helicopter types. It is, in fact, the only practical alternative that meets the tri-serv-
ice requirements of the Marine Corps, Air Force, and Navy. Other options offer no
real advantages in cost savings/avoidance, given the requirement. In fact, other op-
tions are accurately described as a ‘‘step back.’’ A comparison of the capabilities of
the MV–22 with those of the aircraft it will replace is illustrative.

The CH–46E has a crew of three, a payload of 12 combat troops or 4,000 pounds
(external), a cruise speed of 100 knots, and a combat radius of 75 nautical miles.
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By comparison, the MV–22 has a crew of three, a payload of 24 combat troops or
11,700 pounds (single point external), a cruise speed of 250 knots, and a combat ra-
dius of over 240 nautical miles. Additionally, it is capable of aerial refueling, ‘‘high
speed’’ externals (10,000 pounds @ 227 knots), and, as figure (1) illustrates, it has
an exceptionally large area of influence.

FIGURE 1

A thoughtful consideration of current and future threats, as well as the multitude
of other demands for limited resources, leads me to the conclusion that the capabili-
ties of the MV–22, which will enhance our national security, continue to justify the
investment. We must understand that our armed forces help to protect and promote
our national security through military forward presence operations that enable our
Nation to project power and influence, and by maintaining the ability to conduct op-
erations across the spectrum of conflict. Our men and women in uniform will always
be the foundation for success in these endeavors. However, they will need superior
equipment and weapons systems to prevail on the complex battlefields of the future.
This reality requires the Nation to leverage technology to not just do things better,
but to do things differently. Maintaining our technological edge over future adver-
saries is fundamental to our success—the MV–22 significantly contributes to this re-
quirement.

CONCLUSION

In the early 1960s, the Apollo program was given the task of landing a man on
the moon and returning him safely, before the end of that decade. This required
aeronautical innovations in multi-stage rocketry and a multitude of other techno-
logical advances. Tragically, three astronauts of Apollo–1 died when a flash fire oc-
curred in the command module during a launch pad test. Despite that tragedy, and
with the knowledge that progress is often accompanied by risk, the Apollo program
steadfastly continued and eventually achieved historic successes that made all
Americans proud.

We are all acutely aware of the challenges associated with the MV–22. In the near
future, we will embrace the recommendations of the review panel and make correc-
tions where we must to improve both the aircraft and the management of the pro-
gram. We will ensure that the MV–22 is reliable, operationally suitable, and afford-
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able—just as we did 40 years ago with each of the aircraft the Osprey is intended
to replace. With time, diligence, the close cooperation of our partners in industry,
and with the support of Congress, we can work through the present challenges con-
fronting us and achieve the tremendous operational capabilities offered by this re-
markable aircraft.

As has always been the case, our actions will be guided by an unyielding commit-
ment to do what is right for our marines, their families, and our Nation.

Chairman WARNER. Thank you, General. Without objection,
those letters will be admitted.

[The letters referred to follow:]
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Chairman WARNER. You point out the pioneering history of the
United States. I know you are here for testimony regarding these
tragic losses and the future of this program. But in discussing
these letters with you in our conversations recently, it is the ex-
pression by the leaders of the American industrial base that this
technology is safely achievable and that it will have wide applica-
tions in the civilian community, frankly, after the armed services
of the United States prove its capability and safety record. Am I
correct in my summary of these letters?

General JONES. That is correct, sir.
Chairman WARNER. Fine. I thank you, General.
General Holland.

STATEMENT OF GEN. CHARLES R. HOLLAND, USAF, COM-
MANDER IN CHIEF, UNITED STATES SPECIAL OPERATIONS
COMMAND

General HOLLAND. Mr. Chairman, Senator Levin, distinguished
members of the committee, I have some brief comments, but I also
have a written statement for the record, which will be provided.

I appreciate the opportunity to appear before the committee
today and provide the special operations perspective on one of our
future capabilities, the CV–22 tiltrotor aircraft.

Chairman WARNER. I urge you to take a minute, because many
are following this hearing, to explain in detail the Special Oper-
ations Command in our overall structure of the military and the
range of missions that it is capable of performing.

General HOLLAND. Yes, sir. Probably the best example is the ex-
ample Senator Roberts alluded to earlier when he talked about
what happened on 25 April 1980. When we talk about that particu-
lar mission, it was scheduled for 35 hours from the time that we
started the execution until it was completed. All of you know what
happened once we arrived to Desert One.

Chairman WARNER. You may want to describe it. We talked
about it in our office, and Senator Levin and I worked on the report
of that—it was the rescue operation. Go ahead. You give the de-
tails.

General HOLLAND. Yes, sir. It was the rescue operation in Tehe-
ran of our American hostages.

Chairman WARNER. The diplomatic personnel.
General HOLLAND. Yes, sir. We were called upon to put together

a team of people. At that time we did not have a team that had
trained together, but they were brought together with the best ex-
pertise that we had at the time. As we started the mission, we
found that we had some shortcomings, and those shortcomings ob-
viously led to the point when Col. Charlie Beckwith, who, by the
way, will get the Bull Simon’s award at Special Operations Com-
mand this summer in June——

Chairman WARNER. A very extraordinary officer with whom I
had a great deal of opportunity to visit and interrogate in writing
the report for this committee. I think he is well deserving of this
commendation.

General HOLLAND. Yes, sir.
As a result of the low level flying, which was at night over water,

through sandstorms, we did not have the minimum capability that
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we needed with helicopters at the Desert One site. That is when
Colonel Beckwith decided to abort the mission. During the abort
was when we refueled the helicopters to extract from that location
that the accident occurred.

I would remind the committee that this entire operation was de-
signed for 35 hours, which meant that after we refueled the heli-
copters, if the plan was allowed to proceed, that we would proceed
to a hide site and then the next night, spending that day in enemy
territory, we were to go into the embassy. If we had the technology
available in the CV–22, we could have performed that entire mis-
sion in 8 hours, which is equivalent to the one period of darkness,
which would allow us to have the element of surprise. I also think
it would have been of great significance in our ability to accomplish
the mission. So, I think that one scenario best portrays what this
technology can provide.

As we look into the 21st century and the increased opportunities
that we have with adversaries around the world, whether it be ter-
rorism or whether it be weapons of mass destruction, we need in-
creased technology for our operators to be able to go out and pro-
ceed with the mission.

I appreciated the opportunity to hear from The Blue Ribbon
Panel because, as General Jones and I said, we had only seen the
draft. I had seen some of the summaries, but to hear them come
forward with what their concerns were, because for us, to be able
to accomplish that mission, we are going to have to have a safe air-
craft. It is going to have to be reliable. It is going to have to be
maintainable in an austere location where SOF operates around
the world.

What I heard from The Blue Ribbon Panel today, I am encour-
aged that we have an aircraft that, given time to do the testing and
the training for our pilots in a tested environment, we can get to
that point where we will have this leading edge technology avail-
able for our air crews so they can perform their special operations
missions around the world.

[The prepared statement of General Holland follows:]

PREPARED STATEMENT BY GEN. CHARLES R. HOLLAND, USAF

INTRODUCTION

Mr. Chairman, distinguished members of the committee, I am pleased to appear
before you as the Commander of the United States Special Operations Command
(USSOCOM). I look forward to discussing USSOCOM’s need for and the benefits of
the CV–22, a key future aviation platform for USSOCOM. The CV–22 represents
an advanced vertical lift aircraft this Nation can count on to successfully employ
special operations forces (SOF) when and where needed.

Since the Desert One tragedy two decades ago, military and civilian leaders have
consistently advocated two goals: (1) develop a closely integrated joint team of spe-
cial operators and (2) provide them the best equipment. The CV–22 represents one
of those ‘‘best technological means.’’ The CV–22 will expand our ability to conduct
our primary, mandated missions for the Nation—counter-terrorism and counter-pro-
liferation. It will ensure our ability to perform strategic reconnaissance, direct ac-
tion, and unconventional warfare operations for the theater CINCs. Finally, it will
enhance our ability to perform coalition support, humanitarian assistance, and other
operations around the world.

REQUIREMENT

Special operations forces (SOF) have long recognized the need for a high-speed,
long-range, vertical lift aircraft to conduct precise, low-visibility, penetration mis-
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sions transporting men and materiel deep into hostile or denied territory during a
single period of darkness. The new aircraft must be self-deployable, sustainable, and
capable of operating from any airfield or sea-based platform. The most demanding
SOF missions require the speed necessary to conduct operations over long distances,
all terrain, at night, and in adverse weather. Such an aircraft requires a robust and
upgradeable defensive avionics suite for greater survivability in the face of advanced
anti-aircraft defenses. This need has been consistently expressed in several docu-
ments, such as the original Air Force Statement of Need and the subsequent Joint
Operational Requirements Document.

The current SOF aircraft inventory consists of modified C–130s and a variety of
Army and Air Force helicopters which provide tremendous combat capability to the
warfighting CINCs. However, none of these combine the speed, range, survivability,
and vertical lift capabilities required to conduct SOF missions. The current C–130
fleet has the required speed and range, but lacks the ability to land on unprepared
airfields and landing zones used routinely by helicopters.

SOF’s existing helicopter fleet is among the most technologically advanced in the
world, but lacks the speed and unrefueled range necessary to conduct sensitive mis-
sions deep in enemy territory within one period of darkness, or without the require-
ment of refueling in hostile or denied areas.

The CV–22 alone combines combat capabilities needed on the modern battlefield
with speed and range of fixed-wing aircraft and vertical performance of a helicopter.
This combination will enable it to fill a niche no other aircraft can approach. In-
creased SOF mobility in terms of range, speed, survivability, and rapid responsive-
ness is more critical than ever for meeting difficult operational environments, both
current and projected.

Future operations are certain to be more challenging. Forecasts generally indicate
that the information agility of any potential adversary will require improved denial
and deception efforts on our part. Potential adversaries may also deny us access to
operating facilities near their area of operation. These forecasted trends indicate the
substantial and growing need for an aircraft with a smaller logistics footprint, high-
er speed, and longer range. A platform that combines these characteristics greatly
enhances success in tactical surprise against an adversary. In short, we need an air-
craft that can operate inside an opponent’s decision loop. In a world of high-speed,
digital communications, the CV–22 can act as a bridge to that future. The 1993 Cost
and Operational Effectiveness Analysis (COEA) of the Advanced Multi-Mission Lift
Aircraft (MV–X) said, ‘‘the force mix of USSOCOM aircraft that includes the CV–
22 is the preferred alternative.’’

PROGRAM

The clear, strong, and compelling need for a new capability led to the current ac-
quisition program, the SOF variant of the V–22 Osprey. Because of the unique na-
ture and relatively small budget of USSOCOM, normal aircraft procurement con-
cepts either leverage other service development efforts or modify an existing plat-
form provided by that service.

A joint V–22 program that would meet SOF’s unique requirements was a natural
evolution with the United States Marine Corps plan to procure tiltrotor technology
as a replacement for their aging helicopters. The opportunity to ‘‘get in on the
ground floor’’ of the V–22 development allowed USSOCOM to help shape and craft
a vehicle central and critical to future capabilities.

The V–22 program has had technical and operational difficulties inherent in any
complex engineering effort. Particularly regrettable are the incidents where lives
have been lost. We all feel a profound sense of loss and deep sympathy for the fam-
ily members and close friends of those who have directly experienced such tragedy.

As such, we consider the actions of the Commandant asking the Secretary of De-
fense to convene an independent review panel—The Blue Ribbon Panel—a thor-
oughly appropriate action. USSOCOM hosted the panel in our headquarters at
MacDill Air Force Base, Florida, and has cooperated with their deliberations via
briefings and technical presentations to ensure their efforts are complete.

We fully support the Department of the Navy’s ‘‘Way Forward’’ proposal to de-
velop a revised acquisition strategy addressing all the current major concerns of this
program.

I recently had discussions with some of the test pilots presently stationed at Ed-
wards Air Force Base, California, where the CV–22 developmental testing is ongo-
ing. While every pilot I spoke to would get back into a V–22 and fly it again, each
is primarily concerned about sufficient flight-testing and flight-control software ma-
turity. These issues need to be addressed, and I understand an extensive flight test
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program and recertification of the software are two major areas of work planned for
this program.

CV–22 ENHANCEMENTS

To meet SOF’s unique mission needs, the CV–22 will have improved navigation,
communication, mission management, and defensive electronic warfare avionics cou-
pled with increased fuel capacity and terrain following and terrain avoidance radar.
Improved navigation will facilitate both the worldwide self-deployability and the
independent penetration capability of the CV–22. Enhanced communication capacity
will enable dynamic coordination of operations both across a formation and around
the globe. Comprehensive mission management equipment will allow instant in-
cockpit updates to the tactical situational awareness of special operations aircrews.
Advanced CV-unique defensive avionics, coupled with the MVs ballistic tolerance
and other capabilities, will be crucial to the survivability required to operate in de-
nied territory. A layered defensive capability, consisting of reduced probability of de-
tection, active and passive infrared and radar-guided countermeasures systems, and
a high ballistic tolerance provides improved survivability. Finally, the CV–22 will
carry a greater fuel load providing greater range without refueling.

The CV–22 variant of the V–22 will be specifically tailored to bring the battle to
an adversary’s back yard. Employing speed, range, and agility, special operators will
use the CV–22 to strike quickly and effectively when and where least expected. The
CV–22 enhancements are designed to ensure access, survivability, and mission ac-
complishment even in the face of hostile opposition, aided in part by a revolutionary
reduction in acoustic signature while in the fixed-wing mode.

OPERATIONAL POTENTIAL

We must keep firmly in mind that the CV–22 will provide future SOF operators
an entirely new weapon system with different capabilities and capacities. This will
generate new tactics, techniques, and procedures as well as innovative operational
and strategic concepts.

This new technology, and its concurrent and innovative tactics and procedures,
will transform the current special operations employment paradigm.

As an example, one of the most frequently made comparisons of the CV–22 is to
measure its potential for impacting the execution of Operation EAGLE CLAW, the
American hostage rescue mission into Iran in 1980. As originally planned, Operation
EAGLE CLAW required 35 hours to execute. The low speed and limited range of
available helicopters drove this lengthy mission duration and necessitated forward
landings by C–130 refuelers and H–53 helicopters at unprepared locations.

In contrast, had CV–22s been available, they could have accomplished the Oper-
ation EAGLE CLAW mission in 8 hours with a considerably smaller overall force.
The reduction in exposure time, coupled with a smaller footprint, would have pro-
vided a higher probability of success.

A more recent mission comparison that highlights the capability of the CV–22 is
the Non-Combatant Evacuation (NEO) of U.S. citizens from Liberia in 1996. If nine
CV–22s rather than nine SOF helicopters were used, the aviation required to con-
duct the mission would have arrived at the crisis site in 1 day instead of 2, and
2,000 U.S. citizens would have been evacuated in 4 days rather than the 10 actually
required.

Because of its enhanced speed and range, the CV–22 also requires fewer support-
ing aircraft. CV–22s conducting the Liberia NEO would require only five support/
cargo sorties and three tankers, while the helicopters that actually conducted the
NEO required 14 support/cargo sorties and two MC–130Ps for refueling.

In summary, using CV–22s for the NEO in Liberia would have resulted in faster
response times to the crisis area, an overall quicker evacuation of Americans, re-
quired less supporting aviation, and expended significantly less fuel. Improved per-
formance in these critical areas results in increased capability for SOF aviation.

Comparisons to past operations are enlightening and provide interesting data
points, but future CV–22 operations are what make development and fielding vital
to special operations. No one can say for certain what specific missions will be re-
quired, but we have projected numerous approximate scenarios.

For example, we can reasonably expect there will be some natural and man-made
disasters requiring rapid delivery and distribution of relief supplies. CV–22s could
launch rapidly after notification and head toward the stricken area, proceeding to
a secure, stable staging base (or ship) in the disaster region. Fresh CV–22 crews,
transported on KC–10s, could launch relief missions as soon as supplies were
transloaded from the KC–10 to the CV–22 and the location for delivery determined.
A CV–22 could easily carry enough Meals Ready-to-Eat (MRE) or Humanitarian
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Daily Rations (HDR), some 6,270 pounds of food, 500 nautical miles to feed about
4,000 people.

There are two driving reasons to use CV–22s in this scenario instead of another
aircraft or helicopter. The first is the response time afforded by the CV–22. The CV–
22’s self-deployability not only gets it to the operation more quickly, but also frees
up other airlift assets to transport supplies rather than aircraft. This increases na-
tional responsiveness and reduces mission cost.

The second is the enhanced survivability of the CV–22. Those who object to U.S.
humanitarian efforts quickly detect our response to a disaster. Then, even the most
benign mission can become dangerous to our personnel. The CV–22 will have the
defensive countermeasures suite necessary to operate in an uncertain environment
with an acceptable margin of safety. There are no survival guarantees, but CV–22
defenses are planned for some of the toughest challenges.

Additional future missions supporting our national military strategy may include
key operations during a large-scale conventional conflict. These missions could range
from strategic reconnaissance providing ‘‘eyes on target for ground truth’’ to direct
action against a weapon of mass destruction buried deep in a hardened bunker. To
get the forces into position for these, or any number of other scenarios, a clandestine
infiltration may need to be executed.

Once launched, the CV–22s would fly at low altitude, blacked out for night oper-
ations, and avoid populated areas to evade radar/visual detection. Using the best
planning methods and available intelligence information would also reduce exposure
to enemy radar. Other potential tactics would include launching from multiple loca-
tions with each location having only a very small force. The ultimate objective is
to avoid detection completely or to achieve tactical surprise and generate uncer-
tainty for our adversaries.

CV–22s can physically perform all of the several hundred potential missions eval-
uated and enjoy a significantly higher mission survival probability due to informa-
tion denial, detection avoidance, and self-defense capability.

AIRCRAFT STATIONING

USSOCOM plans to place CV–22s in four locations around the globe. Training
will be based in New Mexico at Kirtland Air Force Base. Kirtland has the support
infrastructure and a rich history of training superb aviators for special operations.

Operational CV–22 units will be centered at Hurlburt Field, Florida as part of the
16th Special Operations Wing and will also join existing SOF units in the Pacific
and European theaters overseas. These units will become key strategic and asym-
metric assets available to our Theater CINCs. Linking this total force structure with
the global strategic airlift/refueling capabilities of U.S. Transportation Command
will allow special operations to respond within 1 day virtually anywhere in the
world.

CONCLUSION

We look forward to the day when CV–22s are fielded and ready. USSOCOM an-
ticipates the time when the tiltrotor is in the hands of special operators and main-
tainers alike, all performing the tasks for which they have trained.

In the past 20 years, SOF’s requirement for a long-range insertion and extraction
vertical takeoff and landing (VTOL) aircraft that can operate in hostile or denied
territory during one period of darkness has not wavered. We support the efforts of
the Commandant to ensure that these aircraft are safe and reliable. There are in-
herent risks to any new developing weapon system. Our job is to mitigate and man-
age that risk each and every day. Daily, we send America’s sons and daughters into
many situations around the world where we simply cannot guarantee that they will
be without risk; never does this undermine our moral and professional obligation
to try, however. In the short- and long-term, the CV–22 represents more than just
our ability to increase mission capability. Inherently the cornerstone of that im-
provement is the increased survivability and probability of success for a special op-
erations mission that would employ tiltrotor technology. As the world has changed,
so must we. The CV–22 is a capability we need in order to stay on the leading edge
of change.

Thank you.

Chairman WARNER. Thank you very much.
Now, colleagues, we will do a round of questions of 6 minutes for

those of us present.
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General Jones, you have an opportunity to review the conclusions
and recommendations of this panel. We give you now an oppor-
tunity to express your views and any different perspectives, or dis-
agreements you may have. Are there any conclusions particularly
with which you have a question in your own professional judg-
ment?

General JONES. Mr. Chairman, I have had an opportunity to not
only read the panel’s recommendation but assist in the debriefing
at the departmental level. I have spoken with each member of the
panel individually. I think that their contribution to resolving the
issues surrounding this program has been—I do not think we could
assemble a better panel that is more qualified and more expert in
their opinions. We accept the findings of the panel in its totality.

Chairman WARNER. Now, General, we isolated as best we could
the time within which these corrections can be made, and we can
then proceed, hopefully, if it is the judgment of the President and
Congress, to continue the program. But given the time of a year to
2 years before we go to full production—and then that fills in that
much of a delay in terms of the final delivery of the aircraft the
Marine Corps needs, and indeed, General Holland, that you re-
quire. What will you do in the interim period? What equipment will
you extend the life service, of course, of what you have in inventory
today? Will you seek any new equipment as a fill-in for that pe-
riod? What are your proposals?

General JONES. Sir, we will continue to maintain our systems,
principally the older version of the CH–53 and the CH–46.

Chairman WARNER. It is important to give the ages because the
American public does not have the opportunities that we do to deal
with these facts daily, but I think they would be astonished to
know how old some of these aircraft are, rotary aircraft in particu-
lar. I do not know what the average person does, but we turn in
our cars periodically and get new ones. But we are asking the men
and women of the United States military, both the Marine Corps
and the Army and the Air Force and others—indeed, the Coast
Guard uses this particular aircraft. This is an old, old aircraft.

General JONES. Yes. As a matter of fact, it predates my service
in uniform.

Chairman WARNER. Let us give some dates here so they have a
full appreciation of the need to modernize and to proceed with the
procurement of new equipment in this area for our military.

General JONES. The CH–46 aircraft is 31.8 years old today. That
is one of the aircraft it will replace. The CH–53 Delta is 30.3 years
old. Within the Marine Corps inventory, and General Holland, of
course, has a similar problem.

Chairman WARNER. Now, to that age baseline of 30, you have to
add 5, 6, 7 years, maybe up to a 2 year delay before production is
resumed at full scale, plus the delivery time in that production
cycle. That production cycle is spread over a number of years. We
are looking at pressing 40 years of age by the time this inventory
is replaced by the V–22, assuming this program goes forward.

General JONES. Yes, sir. We have had a lot of experience, obvi-
ously, with maintaining old systems. To get to these years, you de-
velop some skill. We have made improvements on these aircraft.
We have re-engined them. We have given them longer range. We
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have redone the avionics, but essentially the frame is over 30 years
old.

Chairman WARNER. There are significant costs associated with
maintaining the older equipment. I want the public to understand
that. They know how difficult it is to maintain an old automobile.
Well, this is an example of the military equipment.

General JONES. We not only have that difficulty, but we also
have the difficulty with finding parts. The production lines have
shut down. The parts are harder to find, and many times they have
to be created at great expense because of such limited demand. But
we generally have a cost growth of about 8 percent per year with
maintaining legacy aviation systems.

Obviously, we would like to get to the replacement that we have
in mind, but we will continue to do this prudently. If it is within
the range that the distinguished panel that preceded us postulated,
we will find the work-arounds to continue to fly our legacy systems
safely and carefully. It will cost more money. It will be more dif-
ficult, but within that time frame, Mr. Chairman, I think we can
get there.

Chairman WARNER. Thank you.
General Holland, same question to you.
General HOLLAND. Yes, sir, Mr. Chairman. It is a similar case for

what we do in Special Operations Command. We have currently
transferred all of our MH–60Gs, which are the Pave Hawk heli-
copters, from the Air Force Special Operations Command to the Air
Force to pick up combat search and rescue missions. We have start-
ed the drawdown of our MH–53J Pave Low helicopters. However,
given this decision and given the decision that our Secretary of De-
fense will make, then we will level off at this point and continue
our MH–53Js.

The good thing about our Pave Low helicopters is that we had
already accomplished a major service life extension not too many
years ago. The next time that I would have to do a major service
life extension program would be starting in 2008. We do have some
time between now and then to work through this issue to ensure
that we have a safe and reliable airplane to support our special op-
erations air crews and the teams that we put into the airplane.

Chairman WARNER. Just as a footnote, the same aircraft that
Colonel Beckwith had 21 years ago this month, you have some up-
graded models, but it is still the same old chassis. Am I not cor-
rect?

General HOLLAND. Yes, sir.
Chairman WARNER. Learning from the experience of our tragic

intervention of our aircraft by Chinese aircraft and the resulting
inspection—I use that word lightly—by the Chinese of our assets,
this committee will address that in due course. But it seems to me
that is a lesson learned that this same aircraft that you will be op-
erating, in some instances in some missions, far into territory that
could be unfriendly, are you watching carefully the built-in mecha-
nisms of this aircraft to do what destruction may be necessary
should one of them fall into the hands of people or a nation that
is antithetical in interest to ours?
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General HOLLAND. Yes, sir. I think that is definitely something
that we will take on. I think there are a lot of lessons learned that
will come out of this.

Chairman WARNER. Take a very hard look at that, General, be-
cause as you said, in the case of Colonel Beckwith, he was deep
into Iran at some point.

Senator Levin.
Senator LEVIN. Thank you, Mr. Chairman.
It seems to me we have at least three issues in front of us. The

first is the specific questions about the V–22—its future—what is
going to be necessary to get it flying right, safely, maintainably,
and specific questions relating to that, including the cost.

Second are the process questions about the acquisition system—
what changes need to be made in the acquisition system, if any, to
avoid some of the problems which we have already seen?

The third issue is the accountability question relative to this par-
ticular acquisition. There may be other questions as well. The ac-
countability questions, it seems to me, are the ones that are not
really before us this morning because we will have to wait for other
reports in order to get into those.

On the first series of questions, there are a whole host of specific
questions about the problems with this particular aircraft: what it
will cost time-wise and dollar-wise to fix them; whether or not it
is capable of fully carrying out the missions for which it was de-
signed; or whether there has been some diminution in that as the
operational test and evaluation people feel.

We have operational test and evaluation folks saying that some
of the proposed missions could be either precluded or possibly di-
minished by the downwash problem. They are not sure how dif-
ficult it will be to fix the hydraulic system problem. We had an ac-
knowledgment from our first panel that those changes are not
minor design changes, either there or with the vortex ring state
problem.

We have a number of fixes that are required. We are going to
have to have some delays, perhaps a year or 2 to carry out those
repairs. We are going to have the added cost of going to a low-rate
production or minimum sustaining rate of production, instead of
full-rate production. There are some significant costs involved here
as well.

I think it would be helpful for us for the record, because I do not
think you could do that in a comprehensive way here now, given
the time problem, if you could examine the operational test and
evaluation assessments, go through our panel’s review, tell us what
you believe the additional costs are going to be through these
delays or through the fixes, and where you agree or disagree with
any of the OT&E folks’ points. I am going to leave all of that for
the record because it is a comprehensive question that I am asking
you.

[The information follows:]
General JONES. First question—what is the status of V–22 and the restructure

plan?
Answer: The developmental flight test program is scheduled to resume in April

2002. The SECDEF will submit a report to Congress 30 days before the before the
resumption of flight testing. Safety modifications to the aircraft are underway at
Pax River to support flight tests.
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The V–22 Block A flight testing program will consist of roughly 1,000 flight test
hours completed from April 2002 though approximately September 2003. Roughly
1,500 additional flight test hours are projected in the future for Blocks B and C.

V–22 has a block upgrade approach for incorporating improvements for safety/reli-
ability and accessibility.

Block A - Safety and maintenance mods to the nacelle (enhanced clear-
ance, improved access, hydraulic line coatings, clamp redesign, etc.) as well
as structural fastener changes will begin with the last two aircraft of Lot
5 (fiscal year 2001 procurement).

Block B - Redesigned nacelle and avionics improvements mods begins
with Lot 8 (fiscal year 2004 procurement).

Block C - Mission enhancement mods (cabin redesign, hoist alterations,
ground collision warning, integrated INS/GPS) begins with Lot 10 (fiscal
year 2006 procurement).

$1.32 billion is budgeted to procure 11 MV–22 aircraft, the minimum sustaining
production rate.

$600 million is budgeted for engineering development efforts on the MV–22 and
the CV–22 Block 0 aircraft.

The program office will focus on MV–22 and CV–22 Block 0 through 2003 to en-
sure the program’s priorities are safely returning to flight and finalizing V–22 de-
sign changes.

The second question concerns the process with regards to the acquisition system,
as to what changes need to be made in the acquisition system, if any, to avoid some
of the problems which we have already seen.

Answer: In accordance with the recommendation of the Blue Ribbon Panel to Re-
view the V–22 Program, the program will establish maximum economic production
rates and seek multi-year procurements after deficiencies are addressed and a sta-
ble configuration is reached in order to recover total program cost and schedule.

The third question concerns accountability relative to this particular acquisition.
Answer: Following the second of two fatal MV–22 mishaps in 2000, the Defense

Department suspended all flight activities, including VMMT–204 operations and on-
going MV–22 and CV–22 development testing. The Department also postponed a
pending decision on full-rate production until the results of the mishap investigation
could be developed and understood. The Secretary of Defense, citing the mishaps as
well as issues that had arisen from the recent operational evaluation (OPEVAL
Phase I), established an independent review of the program which was designated
The Panel to Review the V–22 Program (Blue Ribbon Panel). He appointed Gen.
John R. Dailey, USMC, (Retired), Mr. Norman R. Augustine, Gen. James B. Davis,
USAF, (Retired), and Dr. Eugene E. Covert to the panel. Their report, submitted
in April 2001, recommended that the Department proceed with the V–22 Program,
but that it temporarily reduce production to a minimum sustaining level to provide
funds and time for a ‘‘Development Maturity Phase.’’ The panel further rec-
ommended 71 specific and 14 summary changes, improvements and other actions
to address known safety and programmatic risks, as well as issues dealing with air-
craft reliability, maintainability, and logistics supportability.

As a follow-up to the panel report, the Naval Air Systems Command asked the
National Aeronautics and Space Administration (NASA) to convene a panel of rotor-
craft aerodynamics and flight control experts to review the aeromechanical aspects
of the V–22 design as manifested in flight tests and mishap investigation results.
Dr. Harry McDonald, the Director of NASA’s Ames Research Center, Moffett Field,
California, chaired the Tiltrotor Aeromechanical Phenomena Assessment Panel. The
panel concluded that there are no known aeromechanical phenomena that would
stop the safe and orderly development and deployment of the V–22. They made 17
‘‘high priority’’ and 11 ‘‘vehicle enhancement’’ recommendations to address vortex
ring state, power-off and autorotation issues, and shipboard compatibility defi-
ciencies, as well as several other flight control and performance matters.

Concurrent with the two external panel reviews, the V–22 Program conducted
comprehensive reviews of all system safety and reliability analyses, all program risk
issues, and deficiencies and commissioned several assessments (including expert
independent product and process audits of the Flight Control System (FCS) software
and hydraulic system). Additionally, an engine nacelle ‘‘tiger team’’ (which included
developers and operators) examined the nacelle to improve overall component lay-
out.

Senator LEVIN. Then there is another issue which has to do with
the acquisition process. Would you agree, from all you know, that
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there was just routine time pressure to get this aircraft to full-rate
production?

General JONES. From all I know, Senator, and with due def-
erence to the reality that this aircraft has been flying for 11 years,
we were certainly anxious to be able to provide the replacement
aircraft for our aging aircraft. But I would draw the line that we
would either knowingly or intentionally or recklessly accelerate the
development of a program, thereby placing passengers at risk or
crews at risk.

This is a question that I have explored in some depth with the
chain of command inside the Marine Corps, right down to the
squadron that our two marines represent here today, to make sure
that that was not done or not done intentionally or by inference.
I am satisfied that we tried to bring this program along as safely
as possible on the timelines and within the funding lines that were
provided and requested.

Senator LEVIN. So from all that you know, you do not believe
that the amount of pressure to get this program to full-scale pro-
duction was unusual or inappropriate.

General JONES. From all I know, but I would also say that I rep-
resent a force that is used to accomplishing its mission, and people
are very proud of that record. But I think leaders draw the line at
crossing over to where the results in doing things put people at
risk unnecessarily, and I think that line is fairly solid.

Senator LEVIN. There is, I think, an unnamed marine officer in
today’s Washington Post who said, ‘‘The problem is we fielded the
aircraft before it should have been.’’ Do you agree with that?

General JONES. I think there are a lot of things, in hindsight
with the work of the panel, that had we known certain things, we
probably would have done things differently. But I think the cen-
tral question relates to the question that you were getting at, Sen-
ator Warner, and you, Senator Levin, and that is the obvious care
that we must give to whether our actions contributed to causing an
accident that resulted in fatalities. I think that is a central ques-
tion that we should consider. So far, I have not seen that connec-
tion, but we are looking for it.

Senator LEVIN. Last question. Apparently there were two major
hydraulic failures during the operational testing and evaluation
never reported to the program manager, apparently even until a
few weeks ago. This is incredible to me. Is there not something fun-
damentally flawed about an acquisition system where major hy-
draulic failures occur and are not reported to the program manager
until months later after a catastrophic loss, even though those fail-
ures occurred during the operational test and evaluation stage?

General JONES. I completely agree with you. For the record, I
would like to say that I found out about it yesterday afternoon at
about 1600.

I have said publicly and privately that I think we should relook
at our acquisition systems, not just for aircraft, but our systems in
general and the modalities that govern those systems. The exist-
ence of firewalls between very important functions that effectively
deny the transmission of relative information that would be impor-
tant in the development of a program across those different organi-
zations has to be looked at.
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I believe as a service chief that the construct of the laws regard-
ing acquisitions keeps me outside of the loop too much. I am in-
volved in the requirements process, but by law there is not a whole
lot I can do in terms of the acquisition process. It is a very closed
loop and it has very, very stringent regulations. I feel a little exter-
nal to the process.

I have made that known and my colleagues, other service chiefs,
have made that known to the new administration, Secretary Rums-
feld and his staff, and they have taken that on, not only that but
our business reforms and business practices that we are taking a
look at to make sure that we use the taxpayers’ dollars very wisely.
But the acquisition system I think should be opened up and re-
looked at.

Senator LEVIN. Just for the record, apparently there is a way
that an operational testing and evaluation office can make those
failures known to a program manager.

General JONES. Exactly.
Senator LEVIN. It is not a wall which is impenetrable. It is a wall

which has to be climbed and, at times, must be climbed if you have
failures in tests which could affect lives.

General JONES. Exactly.
Senator LEVIN. There is a way that information could go to a pro-

gram manager. It just has to be signed off on. The wall is there,
but it is there to be climbed at times and to be penetrated at times.
I think we have to look into that.

As our chairman pointed out, I think we have to get all the sides
of that before we reach any conclusion. I have to tell you, at first
glance, I find it extraordinary that that could have happened with-
out the information being passed along to the program manager so
that the repair could have been made or some steps could have
been taken to avoid any catastrophic losses.

Thank you.
General JONES. If I may just add. What I really am concerned

about is just the overall ability to communicate across the many
different factions involved in the acquisition process or the inability
of some people to be completely—or the process that excludes peo-
ple that probably should be included in the process.

Chairman WARNER. I was reluctant to bring it up, but I felt that
it had to be brought out. I join my distinguished colleague, Senator
Levin, in observing that at this point with this state of facts known
to us, this is a very serious anomaly in the system. But before we
render any final judgment, we must give both sides the opportunity
to come forward. As I stated earlier, Senator Levin’s and my staff,
working jointly, will be placing into the record eventually our un-
derstanding of this situation. We will submit it to you for comment,
and I hope that you will put in the comment and give the other
side the opportunity to comment on it. Then we will reach judg-
ment.

I commend the program manager for his forthrightness in this
testimony.

General, anything further you would like to add regarding that
point, before we go to our distinguished colleague?

General HOLLAND. No, sir.
Chairman WARNER. Then we go to Senator Roberts.
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Senator ROBERTS. Well, thank you, Mr. Chairman.
I think Senator Levin has referred to something that I think is

exceedingly important, and that is the article in the Washington
Post as of today and many other articles that were on the front
page, and rightly so. I am sure we have all seen and read them.
This is a tough story because if the actions of some marines that
were outlined in the article are accurately portrayed, then there is
an additional dimension to this story that must be addressed.

To all marines in uniform—and I wrote this out so I could say
it very clearly—the phrase ‘‘semper fi’’ has very special meaning
and sets the Corps apart from her sister services. So, for the sake
of the Corps, the action of marines that would put a system above
the trust and lives of other marines must be dealt with fairly and
swiftly.

It was with a great deal of pride that I read page 9 of the Com-
mandant’s statement where he said, ‘‘I am deeply concerned by the
as yet unresolved allegations of malfeasance and suggestions of
program instability.’’ More to the point, he said, ‘‘The Marine Corps
will seize’’—and I emphasize the word ‘‘seize’’—‘‘upon this oppor-
tunity to ensure that we do not compromise our integrity, lower our
standards, or jeopardize the safety of our marines for any pro-
gram.’’ He went on to say, ‘‘The resolution of the question of mal-
feasance, despite its grave importance, cannot occur until the De-
partment of Defense Inspector General’s investigation is com-
pleted.’’ That is certainly true.

Stains are hard things to deal with, to get rid of, as I indicated
in my earlier statement. But with the leadership of the Com-
mandant, the United States Marine Corps is dedicated to removing
this stain and replacing it with a new fabric of trust and capability
that is commensurate with our past and our institutional history.

I want to thank the Commandant for his leadership and his con-
cern in this regard and I think enough said.

Mr. Chairman, I want to thank you for pointing out the real
problem we face with the CH–46 and the CH–53D helicopters. The
statement by the Commandant indicated these helicopters are old.
Their production lines are closed. The parts are scarce. Their main-
tenance requirements, and probably the understatement of the
morning, exceed the bounds of reasonableness. They are truly leg-
acy systems. I will go a little farther. They are buckets of bolts, and
they do perform a function. But we have to move.

I would like for both Generals to indicate—we have talked about
the situation in Teheran or the situation in regards to Desert One
that I brought up earlier and Scott O’Grady. I have here a map
that indicates the mission radius: twice as fast, five times as far,
with three times the payload. Unfortunately, it looks like, by this
map, we are going to leave from Quantico and go on a mission to-
ward Wheeling. We better inform Senator Byrd from West Virginia
in that regard if that is the case. [Laughter.]

But can you come up with a specific example in the unsafe world
today why this aircraft is so necessary? I want it event oriented.
I want it mission oriented. I want it in straightforward language.

Let me tell you what we are going to do this afternoon. At 2:30
this afternoon, we are going to have a hearing on an investigation
on the CST teams. Those are the RAID teams by the National
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Guard. If you have an event of any kind of terrorism, these folks
are supposed to be there within 4 hours, and with the helicopters
they are flying specially equipped, what a marvelous opportunity
for this aircraft in regards to that mission.

Can you give me just a couple of examples? Tell us again why
this is so important from an actual event in an unsafe world.

General JONES. Well, range, speed, and payload is obviously very
important. It allows for the projection of forces in a hostile environ-
ment to occur, if it is a sea-based force, from well over the horizon,
as one who cut his teeth on ground combat in Vietnam and hailed
helicopters, the CH–46 being one of them, once we got the problem
solved.

But on a tactical level, helicopters have a very noisy signature.
I have verified this personally down at Camp Lejeune. The V–22
is by you before you even hear it. It is so quiet that there is no
comparison. From enhancing the survivability of our forces on the
ground and the tactical survivability of the crew and people in a
V–22, that is very important.

It has an NBC capability that helicopters do not have; in other
words, it is survivable in a chemical and biological environment.

We will want to put a weapons system on the V–22. We have
foregone temporarily because of cost.

But it will give situational awareness to the embarked crews be-
fore they even offload. One of the big problems in helicopters, in
just the lack of technology, is not really knowing which way you
are facing when you run out of the helicopter and trying to get
some sort of spatial orientation on the ground. Now with GPS tech-
nology, the squad leader in the back of the V–22 will be able to
know exactly where he is, exactly where the V–22 is pointing when
they land, and the egress and the security of the force at that very,
very difficult moment when you get out of the helicopter and you
do not know exactly where you are. Those few seconds can make
the difference between life and death.

The sheer potential power of the V–22 in terms of what it can
lift will remove forever the dependence on the calculations that we
have to make with all helicopters that are much more susceptible
to lift restrictions, depending on the temperature gradient and the
weather conditions.

This is a step away from the limits of physics imposed on rotary
wing technology.

I have spoken about this with the Chief of Staff of the Army and
the CNO and the Chief of Staff of the Air Force, and all services
are very interested in even a larger version of this tiltrotor, the C–
130 type of configuration. Once we get over these initial difficulties,
it is not hard to see that tiltrotors, large and small, could play a
very, very important role in our future transformation of the
Armed Forces.

Senator ROBERTS. General Holland.
General HOLLAND. Yes, sir. I would like to add one other aspect

which is very compelling. It is the deployability of the CV–22 com-
pared to the way we deploy today. Probably the best example
would be what happened during the Liberian Non-Combatant
Evacuation Operation (NEO) in 1996. At that time, we had to tear
down our helicopters, and that is important. For us to be able to
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go over long distances, both in the Pacific and in Europe going into
Africa, we have to take the rotor heads off (it takes a crane to be
able to do this) and put it on board a C–5 airlifter and then for-
ward deploy it.

So, number one, it takes time, to tear down and prepare for ship-
ment either the MH–53 or a MH–47 helicopter that we have in
special operations. Then you have to get the C–5 to come in to do
the upload, fly, and then you have to rebuild it, which, once again,
when you arrive, you have to have a crane in place. You have to
have your maintainers then put the helicopter back together and
do a functional check flight before you start the operation.

With the CV–22, once the deployment order comes in, you could
self-deploy over 2,100 miles with one in-flight refueling, thereby
getting there quicker and then join the forces and other equipment,
thereby reducing the amount of time to the deployed location, say,
from 72 hours down to a day. The deployment opportunities that
this provides, not only in the savings from aircraft but also in dol-
lars, is also a very key aspect.

From USSOCOM perspective, what it means is that we can stay
inside the decision cycle of the enemy. We can get there quicker.
We have found that if you can get to a crisis quicker, then you have
an opportunity to then take care of the situation. Then it is more
favorable for what we need to do.

Senator ROBERTS. Mr. Chairman, my time is expired, but I had
one other question I would like to ask.

Chairman WARNER. You take such time as you need.
I wish to state that I associate myself with your remarks, cer-

tainly with regard to the manner in which our distinguished Com-
mandant has worked his way, on behalf of the Corps, through this
difficult problem. We have a long way to go in terms of personal
accountability and otherwise. We have to be very careful to protect
the interests of those under the Uniform Code of Military Justice.
But you have done a commendable performance, General Jones, a
very commendable performance in the finest traditions of the Ma-
rine Corps.

Senator Roberts and I were privileged to wear the green our-
selves many years ago. My service is very modest compared to the
others.

Senator ROBERTS. The next question I have is in part in relation
to that. Part of the challenge, it seems to me, in regards to this sys-
tem is that our future crews may not think that the V–22 is safe
or somehow may feel the system is being pushed on them before
it is ready. This is to both Generals. I would like to know your as-
sessment of the confidence of the air crews and the mechanics in
operating and maintaining the MV–22. This is in relation to some
of the comments that have been in the Nation’s press.

General JONES. Sir, if I may, I would be happy to give you my
personal opinion, but one of the reasons that I asked Major Heckl
and Staff Sergeant Fowler to be here today is so that if you wanted
to address that question directly to them, that they could give you
their answer. I would be very happy to ask either one of them to
come up here and answer that question.

Chairman WARNER. General, I think it would be helpful. I think
it is important not only for the record and for the Senate, but for
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all those following this hearing to see these brave and courageous
young persons who are working their way through the evaluation
of this aircraft. We will invite them to the witness stand.

General JONES. With your permission, sir, I will step aside and
let them——

Chairman WARNER. Why do you not remain and just pull up a
second chair here.

Major, if you will give your full rank and serial number.
Major HECKL. Sir, my name is Major Karstan Heckl and I am

the Assistant Operations Officer at Marine Medium Tiltrotor
Training Squadron–204 in New River, North Carolina, a former
CH–46 pilot and now V–22.

Chairman WARNER. How many hours have you had in the 22?
Major HECKL. I am a little nervous, sir. I have never done this

before, so forgive me. I would rather be flying airplanes. [Laugh-
ter.]

I was a newly designated aircraft commander, sir. I had a flight
of approximately 6 hours on the Friday before the mishap, Decem-
ber 8.

Chairman WARNER. You mean the accident.
Major HECKL. Yes, sir, the accident on December 11th.
Just for everybody’s knowledge, I was personal and close friends

of all four aviators and the air crew that died in both accidents. So,
it certainly means a lot to me.

That December 8th before, I had flown the aircraft for about 6
hours and had gone everywhere from Charleston, South Carolina,
up to Norfolk, Virginia, in the airplane, which is a far reach from
my former airframe.

Chairman WARNER. What do you think the total number of hours
would be?

Major HECKL. I am a little over 80 probably, sir, with about 200
in the simulator, which is an important issue that has not been ad-
dressed here. The simulator device that the Marine Corps and the
NAVAIR system bought for us is something we have never seen be-
fore. It is phenomenal and it is a leap in technology itself.

Chairman WARNER. Thank you very much, Major.
Would you identify yourself? I know exactly what a crew chief is,

but you are an integral part of the crew and you fly with this
plane.

Sergeant FOWLER. Yes, sir. Staff Sergeant Fowler, also a VMMT–
204 Crew Chief and maintainer in the Flight Line Division, for-
merly CH–46. I have about 20–25 hours.

Chairman WARNER. Now, Senator Roberts, would you care to
continue?

Senator ROBERTS. I would just like to ask the basic question that
has been referred to in the press, and it is an obvious question in
regards to future crews may not think that this aircraft is safe or
that somehow it is being pushed on you before it is ready. What
is your assessment of the confidence of the air crews and the me-
chanics?

Major HECKL. Sir, I had the fortune to talk with the Com-
mandant yesterday when I got into town. This may have been an
issue that perhaps we were being shielded from, but at my level,
sir, I am an operator and I am a pilot. I fly airplanes, and Staff
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Sergeant Fowler fixes and flies them with me. We just were flying,
sir, and training. We never felt that we were being forced to cut
corners or anything else. As the Assistant Operations Officer, one
of the guys that is an integral part of the training of the rest of
the aviators, I never felt that at all.

The press can say what they want. I do not necessarily agree
with it, and that is not an issue.

But I have never felt any pressure, and I think I speak for all
my colleagues down at the squadron, to include my CO, that we
never felt any pressure. We were flying airplanes and we were fix-
ing airplanes, and we would like to get back to doing that.

Senator ROBERTS. I appreciate that.
Sergeant, any comments?
Sergeant FOWLER. No, sir. I would concur with that.
The only perceived pressure that might have been felt is just

what was being printed in the newspapers, that VMMT–204 was
under pressure to get the program going. Like the Major alluded
to, we have been taking a lot of shots on the chin and unjustly in
many cases. If there was any pressure, that is where it would come
from.

Senator ROBERTS. This is the aircraft of the future, as far you are
concerned.

Sergeant FOWLER. Sir, I have complete confidence in the aircraft.
Like the Major said, we are both from CH–46s, and I do not hesi-
tate to tell anyone that my first flight in the V–22, I kind of had
a chip on my shoulder. I was partial to the CH–46. We both still
love the airframe a great deal. The minute that aircraft took off
and I spent my first couple of minutes flying, I was like you, sir,
astonished, amazed at the power and the capabilities of the plat-
form.

I’ve done in-country and split Yugoslavia where we really did not
have that much information on what to expect. We pulled 46s in
Haiti after they were taking fire in a small town in the mountains,
and in both instances the V–22 would definitely have served its
purpose much better than the 46 did.

Chairman WARNER. Much better. You mean less risk to the oper-
ators and the passengers that you have on board.

Sergeant FOWLER. Yes, sir. A prime example is the amount of
time that it would take that aircraft to exit the zone. A V–22 can
get out of there just like that, decrease in small arms fire, and the
time that it would take in the split instance took us probably an
hour to fly from ship to split would be, I’m guessing, in a quarter
of the time in a V–22.

Senator ROBERTS. Major, would you like to add anything to that?
Major HECKL. Sir, he and I both have a great deal of deployed

time, and quite frankly, I wish I were there again, but with this
airplane. The bottom line is, the last decade is replete with exam-
ples of where the country has called us to go into harm’s way to
rescue American civilians, et cetera. I have been involved with a
couple of them. There was one case in 1990 when Liberia fell apart
the first time with Charles Taylor, and the MEU, the Marine Expe-
ditionary Unit, was not within striking distance, and it took us
days to get there. With this aircraft, it would have been about a
41⁄2/5-hour flight, and we would not have been inserting squads.
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We would have been inserting a company reinforced with marines
that could control any situation virtually.

Sir, I have no doubt. Those non-combatant evacuation operations
that you hear referred to so often that we do so often—this ma-
chine is going to be the ticket. The long-range payload capability
is phenomenal. I have flown the airplane. I have been there and
I have done it in every single flight environment this aircraft can
operate in. I have about 25 hours on NVGs in this thing. It is a
good machine.

Senator ROBERTS. Mr. Chairman, I wish our other colleagues
could have been present for what I think is some very dramatic tes-
timony. It is the response that I think was important to have on
the record. I thank you, Major. I thank you, Sergeant.

I have one other question.
Chairman WARNER. You go right ahead, Senator.
Senator ROBERTS. Senator Levin has concern. I have concern. I

thank Senator Levin for bringing this up. This is the downwash
syndrome with this aircraft. I guess I would ask both Generals.
Does the downwash make the aircraft operationally limited or inef-
fective in regards to the specific missions of the Marine Corps or
Special Operations?

General JONES. I think it is something that we have to deal with.
We are used to downwash, whether it is from a CH–53 Echo, which
is arguably very similar to the V–22——

Chairman WARNER. I think we need a definition. I understand it.
I have been in it. All of us have. Explain exactly the downwash
phenomenon, and then, General Holland, you add, of course, your
response to this important question.

General JONES. Well, downwash in the V–22 occurs when the na-
celles are in the helicopter mode. Obviously, when you power up
the engines, you force the air through the blades and you get a tre-
mendous amount of downward thrust which allows the V–22 to lift
up, the same as any helicopter.

The 53 Echo is our largest helicopter, and it creates a very sig-
nificant downwash. It is not the sine qua non of the V–22. It is an
aspect of its operational mission envelope.

We had hoped to have three different exit points on the V–22,
but these are things that we are going to work with as the program
develops. There is a question of the right ladder to make sure that
when you drop a rope ladder down, that it is robust enough that
it does not get sucked back up into the blades.

Those are things where the work-arounds will be found. But it
certainly is not going to make or break this particular program.
They are work-arounds. You may be able to get two exit points off
the aft section of the aircraft, but we will need to get the aircraft
back in the air to continue that kind of development. But it was
not something that was a show-stopper in the development and
testing phase.

Chairman WARNER. Let me just clarify. You are talking about an
operation where it comes in, descends to a level of 20 or 30 feet,
or whatever the case may be, above the ground, decides not to go
down fully, but to remain in the hovering mode, and then pas-
sengers exit down ladders.

General JONES. Yes, sir, for a tactical insert.
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Chairman WARNER. That is correct.
In your judgment, while there are problems, these can be worked

out and resolved.
General JONES. I am of the opinion they can be. This is a tech-

nique that we have developed with all helicopters. This is just a
different variation of it, and it takes some understanding. The
downwash now is on the horizontal axis instead of the vertical axis.

Chairman WARNER. General Holland.
General HOLLAND. Yes, sir. I agree with General Jones. I think

this is one area that is a concern, but we are going to continue to
work with the Navy, the Marine Corps, and Special Operations
Command. At this time, we are reviewing our requirements. The
good thing to note is that we can exit the airplane safely, according
to The Blue Ribbon Panel, from the ramp. It is not that we cannot
fast rope. It is more or less whether or not we would have three
areas to fast rope. That is the part we all need to keep in consider-
ation.

We are also going to look at designs. We are going to look at our
tactics and techniques and what is smart. I am encouraged by what
The Blue Ribbon Panel stated today, and I am also encouraged
that we are going to be able to find some solutions.

General JONES. If I could just come back on that one briefly.
There was a very good question I think that Senator Roberts asked
about this downwash, and the answer that came from the panel
had to do with what we call brownout or whiteout, where you land
and kick up so much dust and dirt that you lose visibility, and the
same thing in snow. I thought the panel’s answer was very
thoughtful on that. The navigational aids and the visibility from
the cockpit in the V–22 is dramatically different than from any-
thing we have seen in a helicopter. Those phenomena will actually
be, I think, in the long term less of a problem for the V–22 than
it is, let us say, in a 46.

Senator ROBERTS. Mr. Chairman, the only final comment I would
have is that I truly appreciate your leadership in trying to figure
out how we can by law do some fixing on the acquisition process.
I did not know this. I did not know by law that the service chief
of a particular service could not have input in regards to acquisi-
tion and testing to determine whether whatever the platform being
developed was safe for the specific mission. That service chief prob-
ably knows more about that than any other single individual.

It seems to me if they are locked out of the system, that we have
some real legislative work ahead of us to consider in regards to
input by people who are now representing their views on the panel.
I know that the Commandant certainly feels that way and has a
sense of personal frustration that he could not, by law, take part.
Somehow or other in the law of unintended consequences or be
careful what we ask for, it seems to me we need to take a hard
look at that. I really want to thank you for mentioning that and
saying the committee will take a hard look at that.

Chairman WARNER. We thank you, Senator. I have been sitting
on this committee for almost a quarter of a century, and we learn
every day where we have to get down in our system and find solu-
tions to problems which apparently have been there.

VerDate 11-SEP-98 08:20 Mar 22, 2002 Jkt 000000 PO 00000 Frm 00264 Fmt 6633 Sfmt 6602 75652.029 SARMSER2 PsN: SARMSER2



262

Senator Roberts, before you leave, I would just like to ask our
two operational marines here a tough question, but it needs to be
answered. As I mentioned with deepest humility, both Senator Rob-
erts and I served in uniform. My service was very modest.

I know the Corps considers itself one big family and that is true
of the other services. As such, the spouses, the loved ones are very
much a part of that family. I opened, as did the Commandant, with
our compassion for that family, which is probably the most valu-
able support that any of us have while we are in the Corps.

I think you better see if you can put into the record—maybe you
want to submit it later, but if you want to articulate it. It is impor-
tant that you are ready to step up as the operators, but the fami-
lies also have a voice in this decision and maybe you would prefer
to put that in writing and send it to us, unless you want to com-
ment today.

Major HECKL. Sir, I can speak without a doubt on that issue. As
a husband and father of two, my wife, my family is totally in sup-
port of my decision to do this, and there are no safety concerns at
all, sir.

I think that aviation is inherently a risky business, and marines
are doers. We do not like to be told to stop. We want to accomplish
the mission. That is why a lot of times people turn to us to get the
job done. If we want a zero mishap rate, let us park the airplanes.
I will certainly not agree with that, and we can start shooting bows
and arrows again. But sir, it is a risky business. I have buried a
lot of my friends, some now in the V–22, a lot in other airframes.
A lot. My family is not concerned. They know the risk exists, be
it in a V–22 or in my venerable CH–46 Echo. It is not a concern
on my part, sir.

Chairman WARNER. Sergeant.
Sergeant FOWLER. Sir, I feel compelled to say this for the ma-

rines at 204 who would not let me live it down. We have a squad-
ron of marines and airmen down at 204 that are committed to
showing the Nation basically that this is a viable asset, that we
need the V–22. I talked to Mrs. Nelson who is here. Mrs. Gruber
is here I know. I knew Mrs. Nelson’s husband very well. Although
it is a tragic accident, I also know that if I were in the same posi-
tion, they would want us to carry on, and that is what we are going
to do, sir. I just wanted to let you know we are committed to bring-
ing the V–22 to the American public and showing them it is defi-
nitely the best option.

Chairman WARNER. Fellow marines, I thank you very much.
The hearing is concluded. I think this committee has, if I may

say, in a very forthright and careful manner, discharged our re-
sponsibility of the initial hearings on this. The hearing is recessed.

[Questions for the record with answers supplied follow:]

QUESTIONS SUBMITTED BY SENATOR STROM THURMOND

1. Senator THURMOND. General Dailey, I want to congratulate the panel on the
excellent report. Although the report provides a comprehensive list of issues that
must be resolved before the V–22 goes to full production, you did not address the
V–22 test program.

Does the panel have any views of the adequacy of the V–22 flight test program?
General DAILEY. Developmental testing was conducted with the intent of dem-

onstrating specification compliance clearing the envelope for the operational testers
to demonstrate Joint Operational Requirement Document requirements. The vortex
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ring state (VRS) testing was adequate for its purpose (OPEVAL flight clearance).
Poor crew coordination and violation of a flight manual warning caused the Mirana
mishap, neither of which would necessarily have been prevented by more develop-
mental flight testing. On the other hand, had the developers thoroughly assessed
VRS, the community would have been more aware of its characteristics and hazards
than were the pilots involved in the Mirana mishap. Formation flight and desert
landings were partially tested, again to clear an OPEVAL envelope. More testing
is needed in all of these areas to thoroughly define flight characteristics and develop
procedures, techniques and limitations.

The panel does not see this tendency to limit developmental testing as a V–22
unique trend. There are other cases in recent years where test programs were lim-
ited to demonstrating the requirements, with little or no attention given to exploring
the actual limits of the aircraft’s capabilities. This ‘‘scorecard’’ approach to testing,
usually motivated by the desire not to fail and the fear of cancellation, can have
the effect of putting off important lessons until later in operations. This may be ac-
ceptable for aircraft with crew escape systems, but should not be tolerated for trans-
port aircraft, or aircraft with limited crew escape capability.

2. Senator THURMOND. Mr. Augustine, based on your distinguished career both in
government and the corporate world, how would you compare the scope of the V–
22 problems with other major weapon development programs?

Mr. AUGUSTINE. I would say, Senator Thurmond, that with one possible exception
the problems of which we are aware on the V–22 are not at all atypical of the sort
of problems encountered in most major system development undertakings. Because
of the flowfield complexity associated with the VRS problem, we still, I believe, have
more to learn about that particular phenomenon. On the other hand, as I look at
the overall technical challenges posed by the V–22 as compared with other systems
that have ultimately proven successful, it is hard to say that the former are any
more formidable.

Unfortunately, if the V–22 program is continued there will be future aircraft
losses. This is a tragic aspect of all challenging aviation undertakings. On the other
hand, it should be possible to manage these undertakings including the V–22, so as
to minimize the likelihood of occurrence and consequences of such events.

3. Senator THURMOND. General Davis, although the number of crashes associated
with the V–22 program are not out of the ordinary when compared to other major
aircraft development, the significant loss of life associated with these crashes has
made the V–22 program more visible.

In your judgment, was it a requirement to carry the large number of passengers
at this point in the V–22 development?

General DAVIS. The test/training objectives for the Mirana flight apparently called
for a number of combat marines to be carried in the troop compartment. In retro-
spect, it is fair to challenge any such requirements when a new aircraft is still rel-
atively unproven. Just because the aircraft has been cleared by the development
testers for operational testing, it does not mean that the risks (including uncertain-
ties) are at a reasonable level. OPEVAL uses very experienced aircrews, and after
OPEVAL, the first squadron is staffed by experienced personnel and operated in a
highly structured environment (training). These staffing and operating approaches
are appropriate for a new aircraft. The same risk-based approach should be applied
to passenger missions. We recommend in the report that passenger flying be re-
stricted to ‘‘mission essential’’ personnel until the V–22 is ready for operational de-
ployment. By then, the aircraft should have accumulated enough flight time to re-
duce the uncertainties to an acceptable level for routine passenger operations.

4. Senator THURMOND. General Davis, the panel’s report reflects that a major
flight safety issue with the V–22 is the vortex ring state. Before the tragic mishap
in Mirana, were there any indicators the vortex ring of the V–22 differed signifi-
cantly from that associated with large helicopters? If so, what precautions did the
Marine Corps incorporate in the test program? Do you believe these precautions
were appropriate?

General DAVIS. The engineering community apparently anticipated VRS in the V–
22, but not the asymmetric roll response that characterized the Mirana mishap. Be-
cause there was no research into VRS for the V–22, the only real precautions taken
for it were:

(a) Handpicked, most helicopter experienced pilots for OPEVAL
(b) A flight handbook warning to avoid high sink rates at low forward speed
(although it was inadvertently placed in the wrong part of the manual)
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(c) Enough developmental flight test to ensure that the warning limit (800
feet per minute sink rate at or below 40 knots forward speed) was safe.

In retrospect, the precautions taken by the program for VRS were inadequate.
The testing was inadequate to determine the exact nature of V–22 VRS. Because
of this, they had no direct knowledge of onset conditions, natural warning character-
istics, handling qualities (longitudinal or lateral directional), or recovery procedures.
The flight manual warning was inadequate to provide proper V–22 unique training
in that it was poorly worded and improperly placed. After the mishap, more testing
was initiated, and the flight manual was corrected. The panel endorsed these ac-
tions, and believes that they, along with emphasis on a cockpit warning system, and
ground school and simulator training for the pilots, will go a long way towards re-
ducing the chance of VRS mishaps in the future.

5. Senator THURMOND. General Jones, The Panel to Review the V–22 Program in-
dicated that the V–22 test program was underfunded for the scope of the program.
Do you agree with this assertion? If not, why not?

General JONES. Spares, support, and procurement ramp have been the primary
funding concerns in the V–22 program. During the program restructure, the focus
is the correction of noted deficiencies. The intent is to provide full funding for the
critical spares and support areas. Following the complete correction of deficiencies,
the intent is to ramp the procurement up to the most efficient level. The Marine
Corps will work with OSD, the Navy, and industry to ensure the funding is main-
tained at appropriate levels. The continued support of Congress is critical to the suc-
cess of this effort.

6. Senator THURMOND. General Holland, in the development testing of the CV–
22, did your pilots experience similar problems as those associated with the Marine
Corps test program? If so, what was the coordination between the two programs?

General HOLLAND. The CV–22 effort is embedded in the overall V–22 program
being executed by the Department of the Navy. As such, there are not truly two
separate programs, but two facets of the same program. This is equally true of the
test effort which uses an integrated developmental and operational testing approach
for both the MV–22 and CV–22.

As part of this integrated testing, Air Force pilots and maintainers have for years
been, and are still, working side-by-side with their Marine Corps and contractor test
counterparts. Air Force personnel also participated in the MV–22 Operational Eval-
uation and provided inputs into the final report that also assessed the operational
effectiveness and suitability of the V–22 for special operations missions. Thus, co-
ordination between the two services is a continuous and ongoing process. Our test
pilots, aircrew members and maintainers have experienced the V–22 alongside the
marines every step of the way.

Specific testing of CV–22 variant started only very recently, late in 2000. This ef-
fort includes Marine Corps participation and is located at Edwards Air Force Base,
California. Only a handful of flights were conducted there before the current oper-
ational pause was put in effect.

Independent Air Force testing will occur during the CV–22 dedicated Initial Oper-
ational Test and Evaluation (IOT&E) currently scheduled to be conducted in 2003
at Kirtland Air Force Base, New Mexico.

QUESTIONS SUBMITTED BY SENATOR BOB SMITH

7. Senator SMITH. Why shouldn’t we cancel the V–22 program right now?
General HOLLAND. The V–22 program should not be canceled because it is the

best solution available (now or over the next decade) to special operations forces’
(SOF) indisputably valid and high priority military need. The $13 billion invested
to date has developed an innovative airframe that will meet SOF’s requirements for
a high-speed, long-range penetrating aircraft. While the V–22 hardware and soft-
ware are not completely ready for full-rate production, their closeness to completion
is evidenced by the number of hours the V–22 has flown and the amount of testing
that has been accomplished thus far. We must continue the remaining testing and
redesign that will allow the V–22 to meet SOF’s real and pressing needs.

General JONES. Our legacy medium lift helicopter platforms have served our Na-
tion very well but have exceeded their initial projected service life. They continue
to become more unreliable, more expensive to maintain and are less capable with
each passing year. Tiltrotor technology is sound and provides a true leap-ahead in
capability. The review panel’s hard work bears this out. The Osprey is arguably the
most studied weapon system in the history of our American military. Each succes-
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sive study has validated that the V–22 was the most cost and operationally effective
alternative. Cancellation would delay the beginning of replacement of our legacy
platforms by at least 5 to 7 additional years. The safety of our personnel who fly
and ride on these legacy platforms must be considered. Our plan for the future of
the program will ensure that we can move forward with an aircraft that is safe,
highly capable and affordable. That aircraft is the V–22.

8. Senator SMITH. Is the requirement for the V–22 still valid?
General HOLLAND. Absolutely! The United States Special Operations Command’s

(USSOCOM) requirement for the CV–22 is not only still valid, it is more acute today
than when it was first articulated as an Air Force Statement of Need nearly two
decades ago. USSOCOM continues to operate in a turbulent and uncertain world
where the threat to aircraft intensifies and modernizes every day. In peacetime, cri-
sis and in wartime, USSOCOM’s missions (such as counterproliferation, combating
terrorism, direct action, and special reconnaissance) demand the ability to penetrate
hostile and denied territory with a force of highly trained operators. The political
uncertainty in many regions around the globe continues to demonstrate many situa-
tions where special operations forces (SOF) could be called upon to intervene. Each
year, anti-aircraft weapons continue to become more widely distributed and tech-
nically sophisticated. Computerization in the fields of radar, communication and
analysis makes penetrating a defended area more risky as time progresses.

While our missions remain imperative, the operating environment makes those
missions more difficult to accomplish with our current assets, particularly with
those assets aging. Many USSOCOM aircraft are wearing down, particularly the
MH–53s that we have flown heavily and with great success for the past 30 years.
We need something to replace the capability we will lose over time and it should
be something truly fit for the rigors of the 21st century. The CV–22 is fit for the
future and will be ready to meet our real missions needs.

General JONES. Yes. It was over 20 years ago that the Marine Corps began to con-
sider replacement options for its aging CH–46E Sea Knight and CH–53D Sea Stal-
lion helicopters. Following a rigorous evaluation of future mission requirements,
tiltrotor technology was selected as the best option to achieve future needs for its
promise to revolutionize our expeditionary capabilities. The Marine Corps’ fleet of
CH–46E and CH–53D helicopters began their service in the mid-1960s. At the end
of their 20-year initial projected service life, both began experiencing escalating
maintenance costs; reduced reliability, availability, and maintainability; and signifi-
cant performance degradation. These challenges are even more pronounced today,
as the average age of our CH–46E and CH–53D helicopters is over 30 years. These
helicopters are old, their production lines are closed, parts are scarce, and their
maintenance requirements exceed the bounds of reasonableness. They are truly ‘‘leg-
acy systems’’ with numerous current and projected deficiencies: inadequate payload,
range, and speed; and, no self-deployment or aerial refueling capability. Clearly, a
capable replacement aircraft is required and long overdue. The V–22 remains the
most capable platform to provide us the capability we need to meet the missions
of the 21st century.

9. Senator SMITH. What are you doing to improve R&M?
General JONES. Safety and reliability is the focus of our road ahead for the V–

22. Increased focus and commitment by industry and the government to this issue
will ensure a safe and reliable aircraft is delivered to the fleet. An aggressive plan
to improve the reliability and maintainability of the V–22 has been in place since
the conclusion of OPEVAL. We have expanded this plan by incorporating a defi-
ciency matrix, which now identifies every known deficiency. Additionally, we have
developed a phased implementation plan that corrects these deficiencies.

QUESTIONS SUBMITTED BY SENATOR RICK SANTORUM

10. Senator SANTORUM. General Jones and General Holland, as the customers for
the MV–22 and CV–22, what are the operational ramifications to your respective
missions if the V–22 is canceled?

General JONES. Canceling the program would directly impact four areas.
First, the cost (in terms of equipment, parts, and manpower) to maintain our leg-

acy aircraft will continue to increase. The requirement to replace our medium lift
inventory is valid. The legacy medium lift aircraft are over 30 years old; they need
to be replaced. Additionally, the V–22 is the most suitable solution to meet 21st cen-
tury battlespace requirements. Our legacy medium lift helicopter platforms have
served our Nation very well but have exceeded their initial projected 20 year service
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life. They continue to become more unreliable, more expensive to maintain and are
less capable with each passing year.

Second, first operational deployment of a replacement alternative would not occur
for 7 to 10 years. Cancellation would delay the beginning of replacement of our leg-
acy platforms by at least 5 to 7 additional years. The safety of the personnel who
fly and ride on these legacy platforms must be considered. The plan for the future
of the program will ensure that the program can move forward with an airplane
that is safe, highly capable and affordable. That aircraft is the V–22.

The third impact would be felt at VMMT–204, the Osprey training squadron. We
have over 300 marines, sailors, and airmen and eight aircraft currently assigned.
A disposition plan would have to be worked with dramatic impacts on personnel and
funding.

The fourth impact—the Marine Corps will experience further delays in imple-
menting our capstone concept of Expeditionary Maneuver Warfare (EMW). The V–
22 is the only aircraft capable of fulfilling the medium lift assault support needs
required to execute EMW. Seven Cost and Operational Effectiveness Analyses
(COEAs) or Analysis of Alternatives (AoAs) all state that for equivalent lift, the V–
22 is the most cost effective. Platforms considered included the H–60, H–53, CH–
47, EH–101, S–92, and combinations thereof. Also, ‘‘equivalent lift’’ to a V–22 12-
plane squadron does not necessarily fit aboard an L-class ship because it takes more
aircraft for the equivalent lift and more manpower to support it.

General HOLLAND. If the CV–22 were canceled, the ramifications to special oper-
ations forces (SOF) might not be immediately felt, but rather would result in the
continual erosion of our capability to successfully perform our missions in the fu-
ture. Operationally, SOF rely on maintaining an edge in both technology and train-
ing for success. In aviation, that technological edge has consistently exhibited itself
in the ability to reliably fly faster, further and in ways that are less vulnerable. The
CV–22, with its unique capabilities, is the next logical step to keep SOF ahead.

As the world in which SOF operates evolves in terms of the technology, tech-
niques and training aimed at detecting and preventing our penetration into the area
of our enemy, SOF needs to maintain its pace of progress to keep that needed edge.
As our current inventory of modified helicopters ages, they become more expensive
to maintain and less capable of hosting modifications needed to cope with the evolv-
ing world. Without the CV–22, conduct of special operations will become more com-
plex and expensive and potentially, less likely to succeed.

11. Senator SANTORUM. General Jones and General Holland, if the V–22 were not
to be procured, what other platforms would you consider to meet your stated re-
quirements?

General JONES. Seven major Cost and Operational Effectiveness Analysis studies
have concluded that the V–22 is more cost-effective than any helicopter or any mix
of conventional helicopter types. In fact, the V–22 is the only practical alternative
that meets the tri-service requirements of the Marine Corps, Air Force, and Navy.
Other options offer no real advantages in cost savings/avoidance, given the require-
ment. In fact, other options are accurately described as a ‘‘step back.’’ The V–22 is
the only platform that can fulfill the stated requirements.

General HOLLAND. There are no other current platforms that will meet the United
States Special Operations Command’s (USSOCOM) requirement for the capabilities
offered by the CV–22. Tiltrotor technology will allow special operations forces (SOF)
deep access into denied areas where the current helicopter fleet cannot go. Only the
CV–22 has the range, speed, and survivability to carry out critical missions deep
in denied territory within a single period of darkness, negating the need to seize
and hold forward staging bases and friendly forces on the ground. This 100 percent
increase in combat radius over current SOF helicopters would allow the CV–22 to
operate over an area four times as large as the helicopters, with a similar or smaller
logistics footprint.

Having said that, if the CV–22 program is canceled, USSOCOM will have to ex-
tend our aging MH–53 PAVE LOW fleet to maintain our current level of risk. This
will include a costly service life extension program (SLEP). Additionally, USSOCOM
will be forced to begin a new acquisition program for a next-generation platform
meeting the same requirements as the CV–22, but now 15 years late to need. We
have no budget for such an effort, the cost of which would likely be more than the
CV–22. It would have to be a joint program between USSOCOM and other services
to be affordable to USSOCOM.

12. Senator SANTORUM. General Jones and General Holland, what are the esti-
mated costs associated with substituting or sustaining other platforms?
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General JONES. Cost is relative. The Selected Acquisition Report (SAR) methodol-
ogy asks for the entire R&D program, aircraft acquisition, all spares, logistics and
support equipment to be spread over the total procurement quantity and calculated
in inflated then-year dollars. Reporting the total planned buy in constant year dol-
lars for the fully outfitted flyaway aircraft is more accurate and results in a better
defined value ($47.3M in 2001 dollars for the V–22).

Consider the performance leap. The V–22 is twice as fast as the helicopters it re-
places and has 4 to 5 times the range. This is a much larger performance premium
than that enjoyed by the newest generation of fighters over their predecessors.

Consider cost effectiveness. Seven Cost and Operational Effectiveness Analyses
(COEAs) or Analysis of Alternatives (AoAs) all state that for equivalent lift, the V–
22 is the most cost effective. Platforms considered included the H–60, H–53, CH–
47, EH–101, S–92, and combinations thereof. Also, ‘‘equivalent lift’’ to a 12 plane
V–22 squadron does not necessarily fit aboard an L-class ship because it takes more
aircraft for the equivalent lift and more manpower to support it.

In each of seven COEAs conducted by a diverse series of trusted institutions, the
V–22 was a very consistent first choice with no clear second choice among the
widest possible variety of potential alternatives. Each analysis showed that the MV–
22 Osprey is the most operationally effective choice and also, the most cost effective
(affordable) choice for the Marine Corps. The analyses concluded that:

- The total life cycle cost for the V–22 proved to be $3 billion less than an
equal lift CH–60/CH–53 force.
- The V–22 force exhibited much greater survivability—over a 7 to 1 advan-
tage in troop transport. Thus, resulting in a much greater level of protec-
tion than other assault support aircraft could provide to our most precious
asset . . . our marines.
- An MV–22/CH–53E force will deliver three times the combat power of an
equal lift CH–60/CH–53E force in the critical first hour of an amphibious
assault.
- An additional $3 billion cost avoidance was attributed to a decreased need
for shipping and airlift assets due to the self-deployability of the V–22.
- The V–22 option is fully supportable within the Marine Corps’ current
force structure. An equally capable CH–60/CH–53E alternative would de-
mand a force structure increase of 3,000–4,000 personnel. This represents
several billion dollars of cost avoidance over a 20-year period.

The V–22 Osprey provides the Nation an affordable balance of flexibility, respon-
siveness, and survivability that is required for 21st century military operations.
Such balance cannot be achieved with any other combination of platform options.
Other alternatives including mixes or ‘silver bullets’ offer no real advantage in cost
savings or avoidance given the requirement. The bottom line is the V–22 may be
more expensive on a unit cost basis, but it is significantly more capable and cost
effective than any alternative. The V–22 is the only alternative that meets the re-
quirement.

General HOLLAND. If the CV–22 program were canceled, there would be severe
funding impacts in both the short and long term. The near term cost to extend the
MH–53 PAVE LOW fleet, including a service life extension program (SLEP), would
be close to $820 million through fiscal year 2007. The long term costs we estimate
at $2.2 billion through fiscal year 2012. This, in effect, would divert a great portion
of our budget from modernization to sustainment of a legacy system.

Furthermore, the United States Special Operations Command (USSOCOM) would
have to begin an acquisition program for a new platform meeting the same CV–22
capabilities. We expect that the cost would be greater than that of the CV–22 pro-
gram, which has already gone through development and is very close to production.
Again, USSOCOM has no current budget for such an effort and would have to seek
overguidance.

13. Senator SANTORUM. General Dailey, how confident are you in Bell/Boeing’s
commitment and ability to fix the problems associated with the V–22?

General DAILEY. The panel talked to senior leadership at Bell and Boeing about
their commitment to a safe and capable aircraft for the services. We are confident
that they will take our recommendations to heart, and work hard to correct program
and design deficiencies. We recommended that until the program completes its mat-
uration phase, the CEOs of the two companies meet monthly with the Joint Pro-
gram Office Director and the Navy Program Manager to stay abreast of progress
and to put management emphasis on any problems that might arise.
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14. Senator SANTORUM. General Jones and General Holland, we have heard from
The Blue Ribbon Panel that this program has been underfunded from the beginning.
How do we prevent this from happening in the future?

General JONES. Spares, support, and procurement ramp have been the primary
funding concerns in the V–22 program. During the program restructure, the focus
is the correction of noted deficiencies. The intent is to provide full funding for the
critical spares and support areas. Following the complete correction of deficiencies,
the intent is to ramp the procurement up to the most efficient level. The Marine
Corps will work with OSD, the Navy, and industry to ensure the funding is main-
tained at appropriate levels. Additionally, the Office of the Assistant Secretary of
the Navy for Research, Development, and Acquisition established the V–22 Program
Executive Committee (EXCOM) to review the program on a continuing basis with
a focus on:

Government/Contractor approach
Critical technical, testing, programmatics, and supportability issues
Areas of technical risk
Details of the program restructure
Cost and schedule performance
Manufacturing quality
Program communication

The continued support of Congress is critical to the success of this program.
General HOLLAND. The CV–22 offers a leap-ahead technology and capability for

the United States Special Operations Command (USSOCOM). It represents a criti-
cal modernization effort for special operations forces (SOF). Because USSOCOM has
a limited budget, we must leverage procurement efforts by the services, modifying
those aircraft for SOF use. For the CV–22, the Navy pays for development, Air
Force pays to procure the basic CV–22 airframes, and USSOCOM funds the SOF-
unique content such as terrain following/terrain avoidance radars and an upgraded
electronic warfare suite designed to increase aircraft survivability against advanced
threats.

Because of the complex nature of funding, both the Air Force and USSOCOM
must rely on accurate joint cost modeling estimates. USSOCOM has consistently
fully funded the Major Force Program 11 (MFP–11) portion to those estimates. The
best way to ensure adequate funding is to have accurate cost models. USSOCOM,
the Air Force, and the Navy must work together to ensure the joint program office
is fully staffed and both MV–22 and CV–22 costs are accurately and completely
modelled. Additionally, as The Blue Ribbon Panel pointed out, the V–22 program
suffers from funding decrements common to all acquisition programs. However, be-
cause the V–22 is a new technology, subject to higher technical risk, it may need
protection from ‘‘customary decrements’’ (taxes) and require a robust management
reserve.

QUESTIONS SUBMITTED BY SENATOR CARL LEVIN

15. Senator LEVIN. Colonel Schmidt, can you expand on your testimony on restric-
tions placed on personnel involved in the operational test and evaluation of the V–
22 Osprey? Specifically, do you have any explanation for why the team participating
in the operational test and evaluation of the V–22 did not pass any important safety
or reliability information to you or other responsible officials within the V–22 pro-
gram office?

Colonel SCHMIDT. To my understanding, the Commander, Operational Test and
Evaluation Force (COMOPTEVFOR) generally discloses Operational Evaluation
(OPEVAL) information during the course of OPEVAL via anomaly reports, Naval
Safety Reporting and the Naval Aviation Maintenance Discrepancy Reporting Pro-
gram (NAMDRP) reports. Some reports that fell into those categories were issued
during V–22 OPEVAL. I do not have insight into whether all events that should
have been reported were in fact reported; this is a matter that COMOPTEVFOR
would need to address. On July 5, 1999, before the November 1999 OPEVAL start,
I coordinated with Captain Evans of COMOPTEVFOR to receive, via the anomaly
report vehicle, continual reliability data during the course of OPEVAL, primarily be-
cause of our prediction of a lower than threshold Mean Flight Hours Before Failure
(MFHBF) number. The data was to be open data, meaning that the Naval Air Sys-
tem Command (NAVAIR) or Program Manager (PMA) could use it as needed, to in-
clude release to Bell-Boeing. My intent was to get a head start on planning for cor-
rections of reliability issues found on production aircraft, rather than to wait until
completion of OPEVAL to identify problems. When the first set of OPEVAL reliabil-
ity data was provided in February of 2000 (covering the period of October/November,
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1999) to the receiving NAVAIR reliability engineer, he acted upon it by providing
information of interest to selected government and contractor personnel for problem
investigation. The engineer was told by the Multi-Service Operational Test Team
(MOTT) that his actions conflicted with his ‘‘trust agent’’ agreement. This was in-
consistent with the open data agreement with COMOPTEVFOR, and the result was
that all further deliveries of reliability data during OPEVAL were withheld from
that time. Unfortunately, I was not personally informed of this situation until
OPEVAL was essentially completed which was in July 2000. NAVAIR was provided
the OPEVAL reliability data in August 2000 as a single block delivery.

It is my understanding that Secretary of the Navy Instruction (SECNAVINST)
5000.2B directs anomaly reports to be utilized to provide information back to the
program office. In Para. 6.3.1.2.1 of the instruction it states: ‘‘An anomaly report
shall be originated by COMOPTEVFOR when minor failures or anomalies are dis-
covered during operational testing that impact testing, but are not so severe that
testing should be stopped.’’ During OPEVAL, 13 anomaly reports were issued. I be-
lieve this is the appropriate vehicle for relaying information back to the program
office to ensure all potential issues are addressed.

16. Senator LEVIN. Colonel Schmidt, do you believe that there were any statutory
or regulatory restrictions that should have prevented the operational testers from
informing you or other responsible officials within the V–22 program office of such
information?

Colonel SCHMIDT. I am not aware of any statutory or regulatory restrictions that
preclude the operational testers from providing the program office with important
safety and reliability information.

17. Senator LEVIN. Colonel Schmidt, can you describe in greater detail what im-
portant safety or reliability information has become known to you since the end of
operational test and evaluation? In your opinion, which of these pieces of informa-
tion would have warranted contemporaneous action by the program office had the
program office been made aware of the information?

Colonel SCHMIDT. Several data items were made available after the end of oper-
ational evaluation (OPEVAL), which would have been more useful if provided in a
more timely fashion. The Maintenance Action Form (MAF) database was provided
in August 2000. This data describes maintenance actions taken and the failures that
occurred. It could have provided the basis for corrective actions to commence 10
months earlier if provided during the OPEVAL, as agreed to by the Commander,
Operational Test and Evaluation Force and the Program Officer for V–22 on July
5, 1999, prior to the start of OPEVAL. The corrective actions would have resulted
in earlier reliability (and maintainability) improvements.

During my testimony, I discussed information about the February 24, 2000 abort
due to a similar hydraulic failure to that experienced in the December 11, 2000 acci-
dent. How important this knowledge would have been, if received at an earlier date,
cannot be ascertained after the fact. This information was obtained verbally by The
Blue Ribbon Panel (Bryan O’Connor), but its usefulness would not have precluded
the December accident in that the failure did not include pilot interaction with the
primary flight control system button and related software, as occurred in the De-
cember accident.

18. Senator LEVIN. Colonel Schmidt, some of our problems in the hydraulics sys-
tem apparently result from the fact that the early test aircraft were too heavy and
were redesigned to make the V–22 lighter. This led to packing things more tightly
into the nacelles, and moving to the higher pressure hydraulics systems. Both of
these changes, at least indirectly, contributed to the hydraulics failure in the De-
cember crash.

How extensive a redesign do we need to make to ensure that we won’t experience
the hydraulic line chafing problem?

Colonel SCHMIDT. The V–22, both in Full Scale Development (FSD) and Engineer-
ing and Manufacturing Development (EMD), used a 5000 psi hydraulic system. The
nacelle was not reduced in volume and the hydraulic system was not changed from
FSD to EMD. However, the changes that did occur within the nacelle in going from
FSD to EMD were made to reduce weight, improve maintainability, and to improve
component cooling, while maintaining adequate line clearances. Nevertheless,
present status indicates that the product being delivered to the fleet has unaccept-
able line chafing. This issue is being addressed.

At this time we do not know how extensive the redesign needs to be. A review
of the current design is underway to determine what changes will be necessary to
preclude chafing.
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19. Senator LEVIN. Colonel Schmidt, can we be assured that required safety
changes won’t put us back into an unacceptable weight condition again?

Colonel SCHMIDT. I believe that safety changes will not put us back into an unac-
ceptable weight condition.

20. Senator LEVIN. Colonel Schmidt, the vortex ring state condition in certain
parts of the flight envelope was the cause of the April 2000 crash. Phil Coyle, the
Director, Operational Test and Evaluation (DOT&E), came to the conclusion that
fixing the vortex ring state problem in a side-by-side rotor system ‘‘cannot be rem-
edied by minor design changes.’’ (Page 70 of DOT&E briefing charts to The Panel
to Review the V–22 Program).

Do you agree with the conclusion by DOT&E?
Colonel SCHMIDT. I disagree with the DOT&E briefing charts. First, the vortex

ring state (VRS) condition does not occur within any part of the authorized flight
envelope. The April 2000 Mirana, Arizona accident occurred well outside (21⁄2 times)
the authorized rate of descent limit for low airspeeds. Additionally, dedicated VRS
flight testing, completed to date at altitude, shows VRS is predictable. Test data will
be used to create VRS responses in the simulator for pilot training. Additionally,
an audible warning will be provided in the aircraft to alert pilots who fly outside
the approved envelope to an approaching VRS condition. To provide aerodynamic de-
sign correction to remove VRS is probably not possible given that it is an inherent
characteristic for rotorcraft and would certainly be unnecessary given the above dis-
cussion. No other rotorcraft development project has attempted to eliminate VRS
through aerodynamic design.

21. Senator LEVIN. Colonel Schmidt, what is your assessment of how extensive the
fixes may be for the vortex ring state problem?

Colonel SCHMIDT. No changes are expected to be incorporated for VRS. However,
we do intend to incorporate within the simulators the aircraft VRS response to per-
mit training for avoidance, recognition and recovery if the limitations are exceeded.
In addition, we will provide a cockpit warning to notify the pilot of exceeding the
approved envelope and approaches to the region of possible VRS. It should be noted,
to my knowledge, the V–22 will be the only rotorcraft to implement such a cockpit
warning, even though VRS is an inherent characteristic of all rotorcraft.

22. Senator LEVIN. Phil Coyle, the Director, Operational Test and Evaluation
(DOT&E), highlighted a number of areas for The Panel to Review the V–22 Program
wherein he felt the V–22 did not perform well during operational testing, or was
granted a waiver from testing so no data was taken during operational testing.

We all understand that waivers sometimes may be necessary, and that there is
a formal process in the acquisition system for deciding on such waivers. However,
some of these situations could have broad implications for operating the aircraft and
having it perform its missions.

For example, situations not tested included operations under icing conditions, inte-
grated operations with other aircraft, and flying under instrumented flight rules for
shipboard operations at night.

Poor testing results included inability of the aircraft to execute shipboard short
take-off and landing (STOL) operations at full mission weight (implying reduced
combat radius), and the avionics systems producing faulty altimeter readings when
the aircraft is carrying external cargo loads.

Colonel Schmidt, were you aware of all waivers that were granted for the program
during the operational testing periods?

Colonel SCHMIDT. Yes, I was aware of all waivers granted, as was the leadership
at the time, including Rear Admiral Newsome, USN, former Program Executive Of-
ficer for Air Antisubmarine Warfare, Assault, and Special Mission aircraft (PEO(A))
and Rear Admiral Nathman, USN, Director, Air Warfare Division, who signed out
the waiver letter. The 21 waivers granted were fewer than those on any other recent
Department of the Navy (DON) Aviation Operational Evaluation waiver list.

23. Senator LEVIN. Colonel Schmidt, why do you believe that the testing that was
conducted derived sufficient testing data upon which to base decisions on the pro-
gram?

Colonel SCHMIDT. The testing was adequate as substantiated by the Operational
Evaluation Report, which stated ‘‘The V–22 is effective and suitable’’.

24. Senator LEVIN. Colonel Schmidt, do you believe that the operational testing
data indicates that we may need to make modifications to the aircraft design to en-
able it to meet its requirements?
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Colonel SCHMIDT. Yes, in order for the aircraft to meet all 243 requirements in
the Joint Operational Requirements Document (JORD), modifications will have to
be made. A review of the JORD is underway to validate the need of each of the re-
quirements. However, it is clear at this point that modifications to improve reliabil-
ity/maintainability (R&M) and the hoist are needed. Prior to the December 5, 2000
Milestone III meeting and the December 11, 2000 mishap, there were correction
plans in place for improvement of R&M and the hoist (i.e., design, developmental
testing, and follow-on operational test & evaluation). The intensive Blue Ribbon
Panel review and technical assessment resulting from the December 11, 2000, acci-
dent has made clear the necessity for further changes and flight testing. Except for
the faulty flight control software identified by the rare combination of events which
led to the mishap, the aircraft was considered flight worthy. The software fault is
being corrected and, when verified, the aircraft will be flight worthy again. The ear-
lier than planned maturing of the V–22 system that these reviews are bringing to
bear (to include the Interactive Electronic Technical Manuals (IETMs), optimized
Naval Aviation Logistics Command Management Information System (NALCOMIS),
training, and mission planning as well as the aircraft) will provide the confidence
to Congress, the American people, decisionmakers, and warfighters to proceed with
this revolutionary aircraft that will save thousands of American lives.

25. Senator LEVIN. In expeditionary environments, the forces that would be oper-
ating the V–22, both within the Marine Corps and with the special operations
forces, would be required to operate with as small a ground ‘‘footprint’’ (people,
hardware, spares, etc.) as possible.

General Jones and General Holland, what gives you confidence that the V–22 pro-
gram will have sufficient reliability, availability, and maintainability to allow your
forces to operate in these expeditionary environments without having to rely on too
large a ground support footprint?

General JONES. The reliability growth plan developed prior to operational evalua-
tion (OPEVAL) and since updated shows the V–22 is on track to meet or exceed all
reliability, availability, and maintainability (RAM) Operational Requirements Docu-
ment (ORD) requirements by the fall of calendar year 2003. This is ahead of the
projected first operational deployment of the aircraft. The documented growth of re-
liability from the Engineering Manufacturing and Development (EMD) phase
through OPEVAL and VMMT–204 operations supports the projected growth of the
V–22 Program Office RAM plan.

Component reliability is the main driver to the RAM metrics that were not met
during and following OPEVAL. With improved component reliability, Mean Flight
Hour Between Failure (MFHBF) will increase, Maintenance Man Hours per Flight
Hour (MMH/FH) will decrease and the Mean Flight Hour Between Unscheduled
Maintenance (MFHBUM) will increase. The reduction of MMH/FH will reduce main-
tainer workload and allow the manpower requirement to be satisfied whether work-
ing from home base or in an expeditionary environment. Additionally, experienced
maintainers with improved technical publications (i.e. Integrated Electronic Tech-
nical Manual System) and refined maintenance procedures will decrease the Mean
Repair Time-Abort (MRTa). As the aircraft matures, reliability improves, and squad-
ron maintainers become familiar with the aircraft; the aircraft’s RAM will allow for
full spectrum operations throughout the expeditionary environment without a re-
quirement for a large logistical footprint.

General HOLLAND. One of the most critical aspects of measuring the reliability
and availability for mission operations is the aircraft’s operational reliability or
Mean Time Between Failures (MTBF). Currently, the MTBF of the V–22 is about
0.78 hours, approximately 55 percent of the Operational Requirements Document
threshold of 1.4 hours. Much attention has been placed on this number, but it needs
to be kept in perspective. This threshold is one of the most stringent ever placed
on a new aircraft and is 61 percent higher than the current MH–53 MTBF of 0.55
hours.

The Program Office’s attention on increased quality during production, incorpora-
tion of projected design changes, and implementation of their reliability Corrective
Action Plan (CAP) highlight the commitment to increased reliability and aircraft
availability. If the proposed CAP is fully implemented the MTBF should meet the
ORD requirement of 1.4 hours by the third quarter 2003, and exceed it by 34 per-
cent by the fourth quarter 2003.

In regards to ‘‘too large a ground support footprint,’’ the V–22 inherently reduces
the ground support footprint necessary to support the warfighter. Current projec-
tions show 28 maintenance personnel per aircraft for the CV–22 compared to 39.7
maintenance personnel for the MH–53J, a 29 percent reduction in personnel.
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During a simulated scenario employing 8 MH–53s, 4 C–5s, and 12 C–17s were
required to load and transport the MH–53s, personnel, and equipment—compared
to only 5 C–17s for the deployment of 8 CV–22s. The inherent capability of the V–
22 allowed self-deployment, and allowed mission execution in one period of darkness
compared to 35 hours for the MH–53. This also preserved operational security by
eliminating buildup and flight test. The V–22 provides an estimated 77 percent re-
duction in execution timeline, reduces overall mission complexity, and increases
probability of success. Even with the V–22 MTBF rate, the ground support footprint
would be approximately one third of the MH–53 because of increased speed, range,
and flexibility.

Regarding maintainability, projected design changes will not only impact reliabil-
ity, but will also significantly provide a positive impact on the maintainability of the
V–22. Redesign of the engine nacelles to include increased clearances between hy-
draulic lines and electrical wiring, new curing methods for attaching hardware (click
studs), and the addition of multiple maintenance access panels will reduce system
failures through contact. These actions will also give the maintainer more room to
work, aid in inspection of critical areas, and as a result reduce unscheduled mainte-
nance downtime.

26. Senator LEVIN. It is clear that the V–22 program will have to be delayed even
if Secretary Rumsfeld decides to continue the program. Such a delay could involve
waiting 2 or 3 years to start full production.

General Jones, what steps will be necessary in the Marine Corps to keep the CH–
46 flying while we make any necessary fixes to the V–22 design?

General JONES. Based on current utilization rates, the service life of the CH–46E
does not need to be extended to compensate for the delay of the MV–22. However,
the cost of ownership of the CH–46E will likely continue to rise. Over the past 7
years, flight hour costs and maintenance man hours per flight hour have increased
by approximately 30 percent (in constant $FY00). Additionally, over the past decade,
Marine Aviation has paid over $600M in upgrades to keep the airframe viable. The
most current improvement, the Engine Reliability and Improvement Program
(ERIP), will ensure the reliability and health of the CH–46E engine and will cost
an additional $200M. This program is fully funded, and thanks to Congressional
support, we were able to start it 1 year early (in this fiscal year). However, ERIP
was procured based on a projected retirement schedule. As the delay of the MV–
22 becomes more definitive, Marine Aviation will have to examine how many more
ERIP kits the Marine Corps will need to procure. The current ERIP cost estimates
are $1.3M per aircraft (then year dollars).

27. Senator LEVIN. General Jones, how long can the CH–46 fleet be kept in safe
flying condition?

General JONES. The CH–46E fleet can be kept in a safe flying condition indefi-
nitely, but the cost of ownership of the CH–46E will continue to rise and will even-
tually become intolerable. Over the past 7 years, flight hour costs and maintenance
man hours per flight hour have increased by approximately 30 percent (in constant
$FY00). Additionally, over the past decade, the Marine Corps has paid over $600M
dollars in upgrades to keep the airframe viable. The most current improvement, the
Engine Reliability and Improvement Program (ERIP), ensures the reliability and
health of the CH–46E engine and is fully funded at $200M. Thanks to Congres-
sional support, we were able to start it 1 year early (in this fiscal year). However,
ERIP was procured based on a projected CH–46E retirement schedule. As the delay
of the MV–22 becomes more definitive, Marine Aviation will have to examine how
many more ERIP kits the Marine Corps will need to procure. The current ERIP cost
estimates are $1.3M per aircraft (then year dollars).

28. Senator LEVIN. I am informed that the Special Operations Command
(SOCOM) may have clearer options with regard to a delay in CV–22 initial oper-
ational capability (IOC). I understand that, with additional funds, SOCOM could ex-
tend the use of the MH–53 helicopters that the CV–22 is scheduled to replace.

General Holland, is this an accurate reflection of your position?
General HOLLAND. The CV–22 Osprey will fulfill a mission need that SOF cannot

meet with any existing helicopter. Tiltrotor technology will allow SOF access into
denied areas where the current helicopter fleet cannot go. Only the CV–22 has the
range, speed, and survivability to carry out critical missions deep in denied territory
within a single period of darkness, negating the need to seize and hold forward stag-
ing bases and friendly forces on the ground. The 100 percent increase in combat ra-
dius over current SOF helicopters would allow the CV–22 to operate over an area
four times as large as the helicopters, with a similar or smaller logistics footprint.
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Any delay in fielding of the CV–22 will force USSOCOM to extend the aging MH–
53 PAVE LOW fleet. The cost across the Future Years Defense Program (FYDP) to
extend this legacy system would be at least $330 million to include the additional
costs of deferred sustainment efforts. The additional costs outside the FYDP could
exceed $290 million. Any slip of IOC greater than 2 or 3 years will require an ex-
pensive MH–53 service life extension program (SLEP) in addition to the costs just
stated. As you point out, any effort to extend the MH–53 PAVE LOW is unresourced
at this time, and completely beyond USSOCOM’s ability to resource internally.

29. Senator LEVIN. General Holland, can you tell the committee what steps would
be required to absorb a 2- or 3-year delay in CV–22 IOC?

General HOLLAND. Given expected reduced procurement profiles, a 2- or 3-year
delay in CV–22 initial operating capability (IOC) would cause the United States
Special Operations Command (USSOCOM) to delay the MH–53 drawdown outside
the current Future Years Defense Program (FYDP). The new profile would generate
the requirement to fund approximately $40 million in previously deferred upgrades.
Our initial estimate of the cost of the extension is at least $330 million in the cur-
rent FYDP, with the additional cost approaching $290 million outside the FYDP.
These funds would be required to upgrade, operate, sustain, and man the current
MH–53 fleet.

In the event our current strategy for drawdown of the MH–53s is delayed, we
would have to seek overguidance to resource the additional cost. This plan would
only extend the current level of risk without addressing the additional required ca-
pabilities provided by the CV–22.

QUESTIONS SUBMITTED BY SENATOR EDWARD M. KENNEDY

30. Senator KENNEDY. The panel was established by Secretary of Defense Cohen
to look into MV–22 safety and combat effectiveness, suitability to satisfy operational
requirements, training, engineering and design, production and quality control, per-
formance and safety of flight. After your review you feel that the program ‘‘should
be continued, but restructured,’’ and that there is no inherent safety flaw in the V–
22 tiltrotor concept, although it lacks the ‘‘maturity needed for full-rate production
or operational use.’’

What is the timeline that the panel feels is necessary to achieve the required ma-
turity before the V–22 is ready for full-rate production or operational use?

PANEL I. The panel recommended a phased, event-driven approach to return to
operations including flight readiness reviews for each phase. As discussed by each
of the panel members during the testimony, given adequate funding, the estimated
timeline to fully analyze the deficiencies and make corrections range from a mini-
mum of 1 year to 2 years.

31. Senator KENNEDY. Mr. Augustine, one panel recommendation is to keep the
production lines open by producing MV–22s at the minimum sustaining level. Cur-
rently eight aircraft have already been produced, and are now awaiting retrofits.

What you believe the Marine Corps can do, or should do, with these aircraft?
Mr. AUGUSTINE. Additional aircraft for testing will be required for the Design

Maturation Phase the panel recommends. It is my understanding that the program
manager plans to use some of those fielded aircraft to conduct these tests. Eventu-
ally all the aircraft should be retrofit with the changes developed and returned to
the fleet for operational use.

32. Senator KENNEDY. General Jones, the JAG manual report and the mishap in-
vestigation report stated that the emergency procedure for the hydraulic failure en-
countered by the MV–22 crew on December 11, 2000 called for the pilots to push
the illuminated Primary Flight Control System (PFCS) button. When the pilots
reset the PFCS button, it started an unanticipated chain of events that likely re-
sulted in the deadly crash of a potentially air worthy aircraft due to a software
anomaly. This emergency procedure was in the NATOPS manual but was never
tested and verified in the simulators or anywhere else.

How does an emergency procedure become part of the NATOPS manual without
first being tested?

General JONES. The Naval Air Training and Operating Procedures Standardiza-
tion (NATOPS) Flight Manual, Navy Model MV–22B Tiltrotor, Change 3 dated 1
June 2000 is a preliminary manual. Test pilots and engineers from Naval Air Sys-
tems Command (NAVAIR) and industry tested and validated all procedures, includ-
ing emergency procedures for the V–22.
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Test pilots and engineers from both NAVAIR and industry test all emergency pro-
cedures before incorporating them into a NATOPS flight manual. The Chief of
Naval Operations directs the Commander, NAVAIR to issue and maintain the
NATOPS manuals as part of the complete NATOPS program. The manual contains
information on all aircraft systems, performance data, and operating procedures re-
quired for safe and effective operation of the aircraft. These manuals are living doc-
uments that are continually subject to revision and modification of procedures
throughout the life of the aircraft. As an aircraft program matures, it continues in
a cycle of identifying a problem, researching a solution, testing the solution, imple-
menting the solution, and monitoring the solution. There are two acceptable ways
to test a solution and incorporate it into an emergency procedure, through acquiring
actual test data and through simulation supported by actual test data. The deter-
mination of how a specific emergency procedure is validated depends on the risk as-
sociated with validating that procedure. Even mature aircraft, such as the CH–46E,
require continuous procedure modification and validation.

33. Senator KENNEDY. General Jones, are all emergency procedures and aircraft
flight limitations included in the NATOPS manual being reviewed and verified as
a result of this tragedy?

General JONES. All emergency procedures for the MV–22 are currently in the
process of review and re-validation. Pilots from the Integrated Test Team and
VMMT–204 are validating the procedures utilizing the Flight Control Software Inte-
gration Rig (FCSIR), Flight Simulation Lab (FSL) and the Software Integration Lab
(SIL) in Philadelphia, the Full Flight Simulator at MCAS New River, and the
Manned Flight Simulator (MFS) at Patuxent River. The emergency procedures are
being flown using the aforementioned facilities following any changes in the aircraft
flight control software to ensure there are no anomalies. Any emergency procedures
that can be safely evaluated in actual flight test will be included with the continued
development testing following the return to flight. Continued development flight
testing will further evaluate and define the flight envelope for the aircraft. Included
in this testing will be the completion of the high rate of descent testing and the
multi-plane formation interface testing. As the simulation and flight validation pro-
gresses, changes will be incorporated into the NATOPS manual and promulgated to
all V–22 activities.

34. Senator KENNEDY. General Jones, in your written testimony you state, ‘‘The
review panel also concluded that the aircraft’s reliability and maintainability must
be improved through additional engineering, testing, and evaluation. We have also
come to this conclusion.’’

Why did the Marine Corps come to this conclusion only after the second mishap
in 2000 and not as a result of the reports produced by operational testing and the
April 2000 mishap in Arizona?

General JONES. The MV–22 did not meet all reliability, availability, and maintain-
ability (RAM) requirements during operational evaluation (OPEVAL), as was ex-
pected and documented in the Operational Test and Readiness Review prior to the
start of OPEVAL. The reliability growth plan was developed prior to OPEVAL and
has since been updated showing the MV–22 is on track to meet or exceed all RAM
Operational Requirements Document (ORD) requirements by the fall of calendar
year 2003. The documented growth of reliability from the Engineering Manufactur-
ing and Development (EMD) phase through post-OPEVAL supports projected
growth of the V–22 Program Office plan.

Component reliability is the main driver to the RAM metrics that were not met
during and following OPEVAL. With improved component reliability, Mean Flight
Hours Between Failure (MFHBF) will increase, Maintenance Man Hours per Flight
Hour (MMH/FH) will decrease and the Mean Flight Hours Between Unscheduled
Maintenance (MFHBUM) will increase to meet the requirement. The reduction of
MMH/FH will reduce maintainer workload and allow the manpower requirement to
be satisfied. Additionally, experienced maintainers with improved technical publica-
tions (i.e. Integrated Electronic Technical Manual System) and refined maintenance
procedures will decrease the Mean Repair Time-Abort (MRTa).

The program office RAM plan is based on projections of component reliability fixes
that are being incorporated into each production lot. A calculation of the individual
contribution for each component reliability improvement is evaluated with a con-
fidence factor before the increase in overall system reliability is projected. The im-
provement projections are conservative estimates, and the plan includes fixes to
take the overall system reliability to 1.53 MFHBF vice 1.4, to account for impacts
of future reliability degraders. Retrofit will be accomplished by preferred sparing or
through the use of retrofit funding (APN–5) as available. As a point of comparison,
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it should be noted that the MFHBF for the CH–46 and CH–53D are 0.89 and 0.82.
The readiness rates (based on the same ground rules), Full Mission Capable (FMC)
rating and Mission Capable (MC) rating will improve as a result of the reliability
plan. Additionally, the logistic support for the V–22 was immature and supply
delays were a major degrader for FMC/MC ratings, as mentioned in the OPEVAL
report. Immaturity of some systems, such as subsequently corrected Blade Fold
Wing Stow (BFWS), resulted in extremely low FMC ratings. It is expected that the
next Operational Test (OT) period will see improvements in the factors that severely
impacted OPEVAL FMC/MC. As the aircraft matures, reliability improves and
squadron maintainers become familiar with the aircraft; the aircraft’s RAM will be
well within the ORD requirements.

35. Senator KENNEDY. It is my understanding that considerable planning and re-
organization went into the training and support of MV–22 training squadrons and
future operational units. These steps included reassignment of pilots, mechanics, ad-
ministrative and supply support personnel from other units, particularly CH–46E
helicopter units, to the MV–22 program.

General Jones, if the panel’s recommendations are accepted and MV–22 produc-
tion is slowed to a minimum sustaining level, what impact will that have on force
structure within the Marine Corps aviation community?

General JONES. The slowing of MV–22 production and procurement will have no
impact on the force structure of Marine Corps aviation communities. The force
structure associated with the MV–22 is designed to be a one-for-one replacement for
the force structure of the CH–46E and CH–53D. Delays in transitioning from the
CH–46E or CH–53D to the MV–22 will merely delay personnel transitions to the
MV–22. As the MV–22 program experiences delays, we will manage the force struc-
ture and personnel accordingly.

36. Senator KENNEDY. General Jones, you mentioned at the hearing that the CH–
46E can be relied upon to meet Marine Corps operational requirements in the in-
terim. Could you please provide, in detail, how you think this can be done and at
what cost?

General JONES. Based on current utilization rates, the service life of the CH–46E
does not need to be extended to compensate for the delay of the MV–22. However,
the cost of ownership of the CH–46E will likely continue to rise. Over the past 7
years, flight hour costs and maintenance man hours per flight hour have increased
by approximately 30 percent (in constant $FY00). Additionally, over the past decade,
Marine Aviation has paid over $600M in upgrades to keep the airframe viable. The
most current improvement, the Engine Reliability and Improvement Program
(ERIP), will ensure the reliability and health of the CH–46E engine and will cost
an additional $200M. This program is fully funded, and thanks to Congressional
support, we were able to start it 1 year early (in this fiscal year). However, ERIP
was procured based on a projected CH–46E retirement schedule. As the delay of the
MV–22 becomes more definitive, Marine Aviation will have to examine how many
more ERIP kits the Marine Corps will need to procure. The current ERIP cost esti-
mates are $1.3M per aircraft (then year dollars).

37. Senator KENNEDY. General Jones, while the Marine Corps awaits the MV–22,
are changes being considered to minimize the operational and logistical short-
comings of continuing to deploy the CH–46E?

General JONES. The Marine Corps will continue to monitor the health of the CH–
46E. Based on current utilization rates, the service life of the CH–46E does not need
to be extended to compensate for the delay of the MV–22. We will continue with
the most current improvement, the Engine Reliability and Improvement Program
(ERIP), to ensure the reliability and health of the CH–46E engine. Thanks to Con-
gressional support, this program is fully funded, and we were able to start it 1 year
early (in this fiscal year). However, ERIP was procured based on a projected retire-
ment schedule of the CH–46E. As the delay of the MV–22 becomes more definitive,
Marine Aviation will have to examine how many more ERIP kits the Marine Corps
will need to procure in order to ensure the CH–46 remains operationally deployable.
The current cost estimates are $1.3M per aircraft (then year dollars) for ERIP modi-
fication.

38. Senator KENNEDY. Recently, reports in the Washington Post included state-
ments from officers involved in the V–22 JAG and mishap investigations. These offi-
cers stated that the software anomaly was a design flaw that was known for months
by both the aircraft developers and marine officials, but went ‘‘largely uncorrected.’’
We have learned through past programs that ‘‘whistleblowers’’ can provide impor-
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tant information on program safety, and laws have been put in place to protect such
whistleblowers and prevent retribution.

General Jones, can you assure us that the Marine Corps won’t take adverse action
against individuals who raised concerns about the program or the program’s man-
agement?

General JONES. No adverse action has or will be taken against the individuals
who raised concerns about the program or the program’s management. However, ac-
tion may be taken on individuals involved in the program that are determined to
be guilty of wrongdoing by the DODIG’s investigation.

QUESTIONS SUBMITTED BY SENATOR JOSEPH I. LIEBERMAN

39. Senator LIEBERMAN. The panel discovered several problems with the V–22
program and even called this a ‘‘troubled program,’’ yet they recommend limited pro-
duction. The program has been ongoing for almost two decades at an investment
of $12 billion. There have been several deaths and the program appears to be
fraught with multiple complications. The panel has stated that the program is ‘‘no-
where close to being ready for use in day-to-day operations’’ and that ‘‘I wouldn’t
let time be the driver. . . . However long it takes, it will take.’’ Further, their rec-
ommendations will produce significant delays and additional costs.

What was the basis of your recommendation to continue limited production of the
program?

PANEL I. The panel recommended continuation of limited production because it
found no inherent flaw in the V–22 tiltrotor concept, that the requirement is justi-
fied and the V–22 has demonstrated its ability to meet it.

40. Senator LIEBERMAN. Given the need for a marine requirement to deliver
troops quickly and safely from offshore ships to inland sites, did you consider alter-
natives?

PANEL I. The panel worked with the Office of the Secretary of Defense Program
Analysis and Evaluation Division on alternatives being considered to meet stated
V–22 mission. The panel also reviewed the V–22 mission requirements. The panel
felt that the V–22 mission was justified because of its capability to deploy rapidly
over long distances, engage in surprise operations and carry out missions in a single
period of darkness. As an example, the Desert One mission in Iran, involved 2 days
of hiding in the desert . . . a mission that could have been carried out by a V–22-
like aircraft in a single period of darkness. The high political stakes involved in such
missions make it imperative that they be carried out successfully when undertaken.
Given that, the panel felt that the V–22 mission was justified and that it was the
only aircraft that could meet the stated mission. Although, there are aircraft, or
combinations of aircraft, that can carry out lesser missions or execute the V–22 mis-
sions with more time and higher risk.

41. Senator LIEBERMAN. Since program launch in 1981 it has been wrangled with
challenges-budget cuts, rising costs, technical problems, competing Navy programs,
and short on performance goals. Did you consider, and if so, can you discuss the
pros and cons you considered against program cancellation?

PANEL I. Program cancellation was discussed. The V–22 is more expensive than
helicopter alternatives, although it provides more capability. V–22 cancellation may
save some funds over helicopter alternatives but additional risk of successfully com-
pleting missions would have to be accepted. We also reviewed an assessment of the
impact on the industrial base although this was not a major consideration in our
decision to proceed with a restructured program.

42. Senator LIEBERMAN. Are you concerned about the implications of falsified
maintenance records on the conclusions in your report and your testimony? Do you
intend to release an addendum following the investigation into the recent falsifica-
tion charges?

General DAILEY. As discussed in the hearing, the maintenance data itself was not
critical to our findings. We found deficiencies in the systems to support this aircraft
that must be fixed. The Department of Defense Inspector General (DODIG) re-
viewed our draft report and concluded that none of the information gathered by the
panel contradicts the information gathered by the DODIG in its ongoing investiga-
tion (appendix D of the panel’s report). Therefore, the panel does not intend to re-
lease an addendum following the investigation into the recent falsification charges.
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43. Senator LIEBERMAN. In your testimony, you have indicated that the tiltrotor
concept is not fundamentally flawed, but rather that the problems have been associ-
ated with engineering details. In order to perform its mission, the V–22 must be
a highly robust system, namely a system that can function reliably in extremely ad-
verse conditions, and one which does not become unsafe upon small departures from
optimized operational requirements. I am concerned both about the ability to over-
come the detailed engineering design flaws, and the long-term consequences of the
limitations on the flight envelope required for safe operation (e.g. to avoid the vortex
ring state). Can you, with confidence, recommend that the flight envelope will not
be so sensitive and constrained as to limit the operational utility of the aircraft?

PANEL I. The safe flight envelope for the V–22 aircraft, that has been established
based on flight tests, will permit safe and operationally effective utilization of the
aircraft. It is the intent of the V–22 program office to investigate the controllability
of the aircraft inside the currently restructured flight regime, consisting of low air-
speed and high descent rate, as soon as the aircraft is returned to flight status. One
of the objectives of the flight test program is to prove out the effectiveness of recov-
ery maneuvers from the restructured flight regime.

44. Senator LIEBERMAN. Can you, with confidence, recommend that the ‘‘engineer-
ing details’’ can be resolved such that the aircraft will have an acceptable level of
maintainability and reliability?

PANEL I. The maintainability and reliability of the V–22 aircraft have been ad-
versely impacted by lack of adequate spares, incomplete training aids, and design
and workmanship deficiencies. The V–22 program office is engaged in structuring
an ongoing program to correct the design deficiencies and establish a responsive and
effective maintenance support system. The problems that need to be fixed have been
identified based on the developmental and operational testing to date and provide
a firm basis for corrective actions.

45. Senator LIEBERMAN. ‘‘Regrettably, when we pioneer aviation, we seem to go
through difficult periods. . . . We did it with the CH–46 helicopter 34 or 35 years
ago and actually with the stealth fighter as well,’’ General Jones has said. ‘‘If you
were to take that program (F–117) out of the protection of its security, and after
about two or three crashes the American public had looked at that aircraft, you
would have seen the same kind of hue and cry,’’ Jones said. ‘‘If you stick with it
and it’s the right thing to do and the right technology, and you invest correctly and
do all the right things, you can do something that will save lives in the long
run. . . . That’s where I think tiltrotors will take us.’’ he said.

What changes do you propose to improve the safety and testing of the V–22?
General JONES. The V–22 review panel recommended development of a restruc-

tured program that uses a phased approach to achieve a return to flight and tactical
introduction of the V–22. The Marine Corps concurs with the panel’s recommenda-
tion and has developed a detailed plan that will expeditiously implement the review
panel’s recommendation.

The Deputy of the Program Executive Office for Tactical Aviation at the Naval
Air Systems Command led the V–22 Acquisition Working Group to develop a re-
structured MV–22 and CV–22 program that complies with the review panel guid-
ance, acquisition policies, and service needs. The goal of the V–22 Acquisition Work-
ing Group is to deliver to the military services a safe, reliable, and operationally
effective V–22. The options being developed will consider both the time and the
funding required to efficiently achieve operational capability. This entails comple-
tion of both planned and additional developmental testing, correction of deficiencies
and suitability issues, and verification through follow-on operational testing and
evaluation. Restructuring of the program will be necessary to accommodate these
actions. Participants in this process include members from the Program Manage-
ment Activity; the Program Executive Officer for Air, Antisubmarine Warfare, As-
sault and Special Mission Programs of Naval Aviation; Assistant Secretary of the
Navy (Research, Development, and Acquisition); U.S. Special Operations Command;
the U.S. Air Force; Headquarters Marine Corps; the Commander, Naval Air Sys-
tems Command; and representatives from Bell and Boeing. The group will produce
program restructuring options for consideration by acquisition officials and will
make recommendations on how to fund the revised program. It will take some time
to incorporate critical design improvements, and we will proceed methodically. The
current road map to full operations is a five-phased approach with specified en-
trance and exit criteria for each phase.

Phase 0: Commence technical assessment and complete thorough flight
readiness review. We have already begun this phase.
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Phase 1: Resume testing with Engineering and Manufacturing Develop-
ment aircraft (both the MV and CV models) and augment with Low Rate
Initial Production aircraft as necessary.

Phase 2: Resume Marine Medium Tiltrotor Training Squadron–204
(VMMT–204) training operations and production acceptance flights.

Phase 3: Stand up a MV–22 operational squadron at New River, North
Carolina and a CV–22 training squadron at Kirtland Air Force Base in New
Mexico.

Phase 4: Operational deployment/employment of the MV–22 and CV–22.
The immediate steps include: confirming industry’s willingness to support the re-

structured program; ensuring acquisition road map compatibility with technical as-
sessment (development of entrance and exit criteria); finalizing a deficiency matrix
(including reliability and maintainability issues); developing timelines for correction;
providing cost estimates for correction; developing cost, schedule, and production ad-
justments; and finally, obtaining consensus among developmental and operational
testers.

46. Senator LIEBERMAN. The JAG Manual investigation confirmed that the ma-
rines and private defense contractors were aware of serious problems with the hy-
draulic system more than a year before the December 2000 crash. Can you explain
what was being done to correct the problems with the hydraulic system over that
year?

General JONES. In April 2000, a service bulletin was issued by Bell-Boeing that
identified problems with chafing of hydraulic lines. At that time, VMMT–204 at Ma-
rine Corps Air Station, New River, North Carolina, started to inspect those lines.
Unfortunately, the affected line involved in the December 11, 2000 mishap was not
identified for special inspection in that Airframes Bulletin.

Further analysis of the hydraulic systems is clearly warranted, and currently un-
derway by Naval Air Systems Command (NAVAIR) in coordination with Bell-Boeing
and VMMT–204. The government and contractor team is conducting a complete hy-
draulics audit of the aircraft. Recommended changes to the hydraulic system as a
result of this audit are currently being evaluated and are planned for installation
later this year. Recent inspections at New River and Amarillo will contribute to
other corrective actions.

Further, as a result of developmental testing, a number of hydraulic component
improvements have been incorporated into the delivered aircraft. Beyond those
changes already made, others planned for incorporation include a new swashplate
actuator with an improved seal design to reduce leakage. Production aircraft will
incorporate the new swashplate actuator during the fall of 2001.

47. Senator LIEBERMAN. The V–22 program crashes have been compared with the
F–117. Can you discuss that comparison, given the differences in the number of air-
crew involved?

General JONES. The comparison between the V–22 and the F–117 is made to dem-
onstrate that aircraft with troubled beginnings can mature into highly regarded air-
craft. The F–117 had seven mishaps during its test and evaluation period. As a clas-
sified program, these mishaps were not made public and therefore did not draw the
same media attention as the V–22. Even with this number of mishaps, almost twice
as many as the V–22, the F–117 is considered a great aircraft. In fact, some of our
most highly regarded aircraft suffered mishap rates much greater than the V–22.
The CH–46 suffered 44 non-combat related aircraft losses in the first 5 years of ac-
ceptance. The F–8 suffered 288 non-combat losses, the F–4 suffered 112, and the
F–14 suffered 27 losses also within the first 5 years of acceptance. All these proven
and highly regarded aircraft suffered much higher losses than the V–22 and were
considered successful aircraft. Unfortunately, assault support aircraft like the V–22
and transport helicopters have the potential for more personnel loss even with excel-
lent mishap rates.

48. Senator LIEBERMAN. A former V–22 program manager blames some of the Os-
prey’s problems on the fact that once Congress gave Navy officials control of the pro-
gram’s funds, ‘‘they shifted money out that could have gone to early development
and testing.’’ Do you agree with this?

General JONES. Proper funding is critical to successful program execution. Austere
budgets and limited modernization dollars have made successful program execution
very challenging in nearly every acquisition program. Spares and support are pri-
mary funding concerns in the V–22 program. During the program restructure, it is
my intent, to the extent response permit, to ensure that these critical areas are fully
funded. I welcome your continued support in this effort.
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49. Senator LIEBERMAN. What recommendations do you have regarding program
management?

General JONES. A service chief’s oversight ability within a program is limited by
current acquisition regulations. One of the aspects of acquisition that is difficult is
that I am viewed as responsible for execution and program decisions but am legally
constrained from all but cursory involvement. Bearing that in mind, one of the
things we could do to assist the V–22 program manager would be to properly fund
the Engineering Change Order (ECO) line in the budget. As budgets have gotten
more austere, this funding has been reduced. Full funding of the ECO line would
give the program manager flexibility to meet unforeseen circumstances or to quickly
implement engineering change proposals, flexibility he does not currently have.

50. Senator LIEBERMAN. The OSD V–22 review panel presents a program lacking
in thorough and meaningful testing and evaluation. They present a long list of prob-
lems that must be addressed and fixed before the program can move forward.

What is the cost estimate for making the changes recommended by the panel?
General JONES. The current estimate to incorporate all recommended corrective

changes proposed by the V–22 review panel is $480 million over the next 6 years.
The review panel recommends development of a restructured program that uses a
phased approach to achieve a return to flight and tactical introduction. Specific rec-
ommendations cover: minimal sustainable production rate in the near-term; ade-
quate and stable funding; requirements validation; safety (hardware, software, and
operations); reliability and maintainability; quality, training, and technical publica-
tions; and, communications across the program (among operators, contractors, engi-
neers, etc.). We have a detailed plan in place that will expeditiously implement the
review panel’s recommendations. The Deputy of the Program Executive Office for
Tactical Aviation at the Naval Air Systems Command (NAVAIR) lead the V–22 Ac-
quisition Working Group to develop a restructured MV–22 and CV–22 program that
complies with the review panel guidance, acquisition policies, and service needs. The
goal of the V–22 Acquisition Working Group is to deliver to the military services
a safe, reliable, and operationally effective V–22. The options being developed will
consider both the time and the funding required to efficiently achieve operational
capability. This entails completion of both planned and additional developmental
testing, correction of deficiencies and suitability issues, and verification through fol-
low-on operational testing and evaluation. Restructuring of the program will be nec-
essary to accommodate these actions. Participants in this process include members
from the Program Management Activity; the Program Executive Officer for Air,
Antisubmarine Warfare, Assault and Special Mission Programs of Naval Aviation;
Assistant Secretary of the Navy (Research, Development, and Acquisition); U.S. Spe-
cial Operations Command; the U.S. Air Force; Headquarters Marine Corps; the
Commander, Naval Air Systems Command; and, representatives from Bell and Boe-
ing. The group will produce program restructuring options for consideration by ac-
quisition officials and will make recommendations on how to fund the revised pro-
gram. It will take time to incorporate critical design improvements and we will pro-
ceed methodically.

51. Senator LIEBERMAN. What is the lead time necessary to implement the
changes?

General JONES. Current estimates anticipate 18–24 months to fully implement the
changes recommended by the V–22 review panel.

The review panel recommends development of a restructured program that uses
a phased approach to achieve a return to flight and tactical introduction. Specific
recommendations cover: minimal sustainable production rate in the near-term; ade-
quate and stable funding; requirements validation; safety (hardware, software, and
operations); reliability and maintainability; quality, training, and technical publica-
tions; and communications across the program (among operators, contractors, engi-
neers, etc.).

We have a detailed plan in place that will expeditiously implement the review
panel’s recommendations. The Deputy of the Program Executive Office for Tactical
Aviation at the Naval Air Systems Command (NAVAIR) led the V–22 Acquisition
Working Group to develop a restructured MV–22 and CV–22 program that complies
with the review panel guidance, acquisition policies, and service needs. The goal of
the V–22 Acquisition Working Group is to deliver to the military services a safe,
reliable, and operationally effective V–22. The options being developed will consider
both the time and the funding required to efficiently achieve operational capability.
This entails completion of both planned and additional developmental testing, cor-
rection of deficiencies and suitability issues, and verification through follow-on oper-
ational testing and evaluation. Restructuring of the program will be necessary to ac-
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commodate these actions. Participants in this process include members from the
Program Management Activity; the Program Executive Officer for Air, Antisub-
marine Warfare, Assault and Special Mission Programs of Naval Aviation; Assistant
Secretary of the Navy (Research, Development, and Acquisition); U.S. Special Oper-
ations Command; the U.S. Air Force; Headquarters Marine Corps; the Commander,
Naval Air Systems Command; and, representatives from Bell and Boeing. The group
will produce program restructuring options for consideration by acquisition officials
and will make recommendations on how to fund the revised program. It will take
time to incorporate critical design improvements and we will proceed methodically.

52. Senator LIEBERMAN. Can the marines and the ‘‘requirement’’ await such mas-
sive overhauls?

General JONES. Yes, the Marine Corps can manage without the increased capabil-
ity during the restructuring and fielding of the MV–22. Current estimates anticipate
18–24 months to fully implement the changes recommended by the V–22 review
panel. The Marine Corps will continue to monitor the health of the CH–46. Based
on current utilization rates, the service life of the CH–46E will not need to be ex-
tended to compensate for the delay and restructuring of the MV–22 program. We
will continue with the most current improvement, the Engine Reliability and Im-
provement Program (ERIP), to ensure the reliability and health of the CH–46E en-
gine. Thanks to Congressional support, this program is fully funded, and we were
able to start it 1 year early (in this fiscal year). However, ERIP was procured based
on a projected retirement schedule of the CH–46E. As the delay of the MV–22 be-
comes more definitive, we will have to examine how many more ERIP kits the Ma-
rine Corps will need to procure to ensure the CH–46 remains operationally effective
until replaced by the MV–22.

53. Senator LIEBERMAN. Given the uncertainty about the accuracy of the data in
light of the possibility that the records were falsified, do you go back to the begin-
ning of the program OPEVAL to ensure accurate data and to rebuild trust in the
aircraft?

General JONES. The accusations of data falsification only pertained to the mission
capable readiness rates, not safety of flight aircraft maintenance data at VMMT–
204.

54. Senator LIEBERMAN. If so, what is the cost and schedule of such a re-work?
General JONES. We do not intend to go back to the beginning of OPEVAL due to

accusations of falsification of readiness data at VMMT–204, as the accusations only
question readiness reporting of the aircraft.

55. Senator LIEBERMAN. If not, are you willing to risk further crashes by not fer-
reting out all the details associated with the problems—known and unknown?

General JONES. Based on the findings of the review panel, JAG investigation, Air-
craft Mishap Board, and pending the results of the DODIG, I feel comfortable imple-
menting and executing our plan to restructure and field the MV–22 without jeopard-
izing the safety of our marines. We remain confident that the additional develop-
mental testing, correction of deficiencies and suitability issues, and verification
through follow-on operational testing and evaluation will ferret out all known and
unknown problems and allow the aircraft to mature into the national asset it is des-
tined to become.

56. Senator LIEBERMAN. If the details and problems cannot be fixed, what are the
alternatives, the cost to execute, and timeline to implement?

General JONES. The Osprey is arguably the most studied weapon system in the
history of our American military. Each successive study has validated that the V–
22 was the most cost and operationally effective alternative. It is, in fact, the only
practical alternative that meets the tri-service requirements of the Marine Corps,
Air Force, and Navy. Other options offer no real advantages in cost savings/avoid-
ance, given the requirement. In fact, other options are accurately described as a step
back from V–22 capabilities. Cancellation would delay the beginning of replacement
of our legacy platforms by at least 5–7 years and would require several billion dol-
lars (at a minimum) of additional developmental funding, regardless of what alter-
native platform was selected. This would be in addition to the $12 billion already
invested to date in the V–22 program. Increased costs associated with operating leg-
acy aircraft years longer than originally anticipated would also be incurred while
pursuing other alternatives. The V–22 remains the most cost and operationally ef-
fective medium lift replacement alternative.
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QUESTIONS SUBMITTED BY SENATOR JACK REED

57. Senator REED. General Jones, your testimony highlights the need to improve
communications between industry and the marines. Would you discuss this issue in
more detail?

General JONES. Improved communication is essential to successfully putting the
V–22 program back on track and to restoring the confidence of the operating forces.
We are continuing to develop a detailed plan and implementation has already
begun. Recently, maintenance personnel and pilots from VMMT–204 visited V–22
production facilities in Pennsylvania and Texas. The frank dialogue and exchange
of views was beneficial to all concerned. Additionally, the Office of the Assistant Sec-
retary of the Navy for Research, Development, and Acquisition established the V–
22 Program Executive Committee (EXCOM) to review the program on a continuing
basis with a focus on:

Government/Contractor approach
Critical technical, testing, programmatics, and supportability issues
Areas of technical risk
Details of the program restructure
Cost and schedule performance
Manufacturing quality
Program communication

We will continue and enhance these efforts in the future. The Marine Corps, Air
Force, Navy, and our industry partners are committed to ensuring that all con-
cerned have an ability to articulate their concerns and receive timely feedback.

58. Senator REED. General Jones, what confidence do you have that the MV–22
program can be fixed?

General JONES. First and foremost, the review panel concluded that tiltrotor tech-
nology is sound and mature. The review panel also concluded that the aircraft’s reli-
ability and maintainability must be improved through additional engineering, test-
ing, and evaluation. We fully concur. The review panel recommends development of
a restructured program that uses a phased approach to achieve a return to flight
and tactical introduction. Finally, the review panel concluded that the MV–22 pro-
vides the Marine Corps with capabilities that cannot be provided by any single heli-
copter or conventional aircraft. We agree. It will take time to incorporate critical de-
sign improvements, and we will proceed methodically. I am confident the current
road map to full operations will enable us to safely and successfully address all
issues facing the V–22.

59. Senator REED. What number of MV–22s is the optimal number to produce
over the next 3 years?

General JONES. The optimal number of MV–22s to produce over the next 3 years
is 54 aircraft. The optimal procurement of those aircraft would be 12 in fiscal year
2002, 18 in fiscal year 2003, and 24 in fiscal year 2004.

[Whereupon, at 1:37 p.m., the committee was adjourned.]

Æ
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