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1 EXECUTIVE SUMMARY

APARIQ, Inc. (APARIQ) is pleased to present opinions, conclusions, and unanswered questions regarding
pumping equipment manufactured and installed by Moving Water Industries (MWI) within three (3) outfall
canal structures located at 17th St., London Avenue, And Orleans Ave., New Orleans, LA.

APARIQ under contract to the Office of Special Counsel (0SC) was not authorized to visit MWI, talk with
anyone from MW], visit the three outfall canal structures in New Orleans, or talk with any person from the
U.S. Army Corps of Engineers except for the whistleblower.

APARIQ has tried its best to make the most accurate expert evaluations and analyses regarding the design,
performance, operation, maintenance, and vulnerability of the hydraulic pump systems without being
authorized to visit MWI and the pumping stations in New Orleans.

While many documents were important, the more pivotal documents for this review included (but are not
limited to):

e “OSC Report on Analysis of Disclosure, Agency Report, Whistleblower Comments, and Comments of
the Special Counsel”, OSC File No. 01-07-2724

e Public Law 109-234 Funding Hurricane Recovery, dated 15 June 2006

e USACE “Solicitation, Offer and Award” No.W912P8-06-R-0089 contract deliverables and
amendments in late 2006 and early 2007

e “Phase 2 Conceptual Design Services for Permanent Flood Stations and Canal Closures at Outfalls,
Alternative Considerations Report,” prepared for USACE by Black & Veatch, dated 12 December
2006

e “Data Report on Factory Tests of Discharge and Total Dynamic Head of MWI Pumps Used on New
Orleans Outfall Canals” from ERCD/CHL by Dr. Stephen T. Maynord, Dated December 2006

e Public Law 110-28 Directing Pump Use Options 25May 2007

e Inspector General, United States Department of Defense, Report No. D-2008-TAD-005, “Policy and
Oversight, Alleged Flawed Procurement of New Orleans Temporary Outflow Canal Pumps” dated 14
May 2008

¢ ‘“Independent Engineering Assessment of the New Orleans Temporary Outflow Canal Pumps”, dated
27 February 2009, Prepared by Parsons (Corporation), under Contract No. GS-00F-0005R, Parsons
Project No. 746558

e “Permanent Enhancement of the ICS Facilities, Final Report”, dated 27 April 2009, prepared under
contract to USACE by ECM-GEC Joint Venture in association with Black & Veatch Special Projects
Corp

e Numerous factual records and documents from the whistleblower
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Based on the review of documents for this report, there was:

1. Little logical justification for (Serious violations of laws or regulations, abuse of authority, or
gross mismanagement as related to)

a. Restricting the emergency pumping capability solicitation No.W912P8-06-R-0089 to
under-designed and untested hydraulic pump systems only, especially when the chosen
hydraulic pump systems took longer to procure, design, factory test, and install than proven
direct drive pumps (428 days vs. 236 days);

b. Not adequately verifying that MWI had successfully run hydraulic pumping systems of the
same size (and capacity) or larger for more than five years (otherwise most of this
investigation would not be necessary):

c. Allowing significant deviations from the solicitation requirements and bid proposal
specifications, then relaxing critical requirements when MWI could not meet the
requirements (which may have been a result of misleading or fraudulent representations);

d. Notrequiring the installation of a reliable pumping system which would adequately protect
New Orleans, should additional funding be delayed or cancelled;

e. Notrequiring that any “temporary” (if they were truly “temporary” pumping systems be put
on removable skids for ease of installation, ease of replacement, and ease of maintenance
(both on-site and off-site).

2. Little logical justification for (Gross waste of government funds as documented in the 27 April
2009 ECM-GEC Joint Venture Report and reflected by);

a. Spending $100’s of millions (for pump procurement and pump infrastructure installation)
in 2007 to install forty (40) MWI hydraulic pumps, which are scheduled to be replaced at
an estimated cost of >$430 million within 3-5 years, when the purchase of proven direct
drive pumps could have been accomplished more quickly, more reliably, and without
planning for pump capacity replacement?;

b. Selecting and installing hydraulic pumping equipment that could not be maintained

i. at the lowest operating and maintenance (0&M) costs, and
ii. without using a large lifting crane;

¢. Installing hydraulic equipment which was not adequately protected against corrosion,
which further decreased reliability, decreased operating lifetime, and increased O&M costs;

d. Installing hydraulic equipment without containment protection to prevent hydraulic leaks
(from system failures and storm damage) from polluting waterways, (potentially violating
the Clean Water Act).

! The complaintant's comments in her response captures this item very well; “3.5. Permanent Enhancement of the ICS Facilities Final Report
dated April 27,2009. This Report, prepared for USACE, MVD, NOD by ECM-GEC Joint Venture, investigates and reports forward on what
modifications are required to extend the life of the Interim Control Structures (ICS) at all three outfall canals to a 50 year design life.
Amazingly this report recommends all the currently installed direct drive pumps remain and all the currently installed hydraulic pumps and
their associated piping with support structures be removed and replaced with direct drive type pumps and associated structures. This Report
goes on to state problematic operational and maintenance issues surrounding the hydraulic pumps are the main reason for recommending
they be removed and replaced. This Report goes on further to recommend improving pumping capacity at all three outfall canals by adding
direct drive type pumps to the existing ICS in order to meet the pumping capacity associated with a 100 year storm event. *

APARIOQ Independent Opinion for U.S. 0SC ‘




4/12/2007
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MWI Contract Pumps Permanently
W912P8-08-R-0089 Awarded 8/25/2006
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BERS v
1/26/2006 12/12/2006 12122120086 - 8/15/2007 411312007
Black & Veatch Report “Phase 2 Conceptual Design Purchased & Installed 8
Services for Permanent Flood Stations and Direct Drive Pumps for London Ave
Canal Closures at Outfalls” with adverse - 2700 cfs Gapacity & 11 Direct Drive
comments about hydraulic pumps Pumps for 17" Street - 4180 cfs Capacity

The Black & Veatch report dated 12 December 2006, documented that as early as 4 August 2006, DMJM
Harris prepared a report addressing issues “prior to construction and operation of a permanent system in
2010". The question of what would be included in the “permanent system” had not been finalized. As late
as 12 April 2007, Ms. Durham-Aguilera of USACE testified at the Louisiana State Capital at a public hearing
that the MWTI hydraulic pumps would be permanent.

After the first factory tests about 12 May 2006, there appeared to be growing (but unspoken) concern
about the reliability of the MWI hydraulic pumps and whether the pumps were temporary or not.

While it was less difficult to create a one-to-one mapping between (a) the parts of the 1st DoDIG Report
dated 14 May 2008 and (b) rebuttal comments by the Complaintant about the 15t DoD IG Report, it was
much more difficult to map the comments between the 2nd DoDIG Report, “Independent Engineering
Assessment of the New Orleans Temporary Outflow Canal Pumps” Report by Parsons dated 27 February
2009 with the Complaintant’s responses relative to each of the original 14 allegations, because the 2nd
DoDIG Report did not reference any of the allegations directly.

In some cases Parsons presented information inaccurately and in other cases made statements that could
likely lead an uninformed reader to false conclusions. Some examples of misleading or inaccurate
statements are presented as examples below:

e Parsons stated on page 1-2 under 1.2 Scope “The overall objectives of the assessment are to review the
adequacy of testing of the temporary pumping systems and to identify and assess vulnerabilities of the
hydraulic pumping systems to failures in the event of a hurricane (specifically a 10-year, 24-hour rainfall
event to which USACE designed the systems) ”; when in fact the U.S. Corps of Engineer’s Task Force
Hope (TFH) was created to bring New Orleans regional flood protection up to 100-year storm standards.

e Parson stated on page 1-1 “Permanent pump stations are scheduled to be constructed by 2013.” This is
clearly different from the Black & Veatch same milestone for 2010. (2010 and 2013 cannot both be right.)

e Parsons made statements at least twice that “hydraulic...pumps were put in service...” without ever
mentioning that the hydraulic pumps were run at low operating speeds.
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e Parsons overlooked many fundamental considerations, including (but not limited to) missing the
MWI failure to deliver the required startup clutches?, overlooking undersized components such as
the Durst Drive, and overlooking inadequate and inaccurate hydrostatic testing.

There are parts of the Parsons Report that are fundamentally accurate.

Itis not reasonable to try to blame failures on one isolated subsystem or another when the success or
failure of the entire system is a function of the successful integration of all the complements that might be
represented in the figure below.

Figure 1 - Simple Representation of the MWI Hydraulic Pumping System

The key and most important issues remain, “Will the hydraulic pumping equipment installed in three
main structures by USACE constitute ‘complete fully functional pumping system(s)’ and ‘protect
New Orleans from a 100-year storm event’ without the addition of any additional or replacement
pumping capacity?”

APARIQ also believes it is imprudent to accept any system as proven, simply because a company built a
similar product/system before. Perhaps it is reasonable to make a comparison to several automobile
analogies to put past performance in perspective with guaranteed performance of new products. In 1957
GM's Chevrolet Division manufactured one of the best American cars ever made, yet the 1958 Chevrolet
was a quality control disaster. Oldsmobile had made high quality automobiles for years and diesel engines
had a great reputation for long life and durability, so both the company and the technology had fantastic
reputations; yet the Oldsmobile diesels produced from 1978-1985 were infamous for bad reliability. The
first Jeep Grand Cherokees with six cylinder engines were very successful, but as soon as Jeep put a V-8
engine in the same car without redesigning the transmission, the higher torque (twisting force) from the V-
8 engines caused an unprecedented number of transmission failures in what had been a very reliable
automobile. Today, the future of both GM and Chrysler is uncertain, even though they were highly
successful in the past. Past success does not guarantee future quality performance.

2 APARIQ believes MWI did not properly consider all of the ramifications of using a 735 hp diesel engine operating at 1800 rpm, connected
to an HPU. MWI probably could not find a single reasonably priced vendor with a clutch capable of handling the output horsepower and
torque of the 3412 Caterpillar diesel engine, and therefore MWI had to circumvent a contract requirement to install a clutch between the
engine and the hydraulic pump drive. Many components MWI had used previously on smaller systems were simply too small and
undersized for the New Orleans pumping application.
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Past performance from a proven vendor with a similar product provides no guarantee the next product or
system will be as reliable, especially when the new product or system is the first of a new generation of
larger products/systems, e.g. moving up to a higher horsepower engine does not necessarily mean that you
can use all of the same auxiliary sub-system components without problems.

Because of the Complaintant’s great level of detail and a plethora of actual facts in her responses to each
one of these reports from the DoDIG (see sections 4 and 0 of this report), APARIQ has not made any effort
to duplicate each and every one of the statements made by the Complaintant, unless the duplication of the
statement was absolutely necessary for the explanation of APARIQ opinion relative to an allegation.

Based on the review of documents and communication with the whistleblower, APARIQ believes the
allegations of the whistleblower have significant merit and should be seriously considered by 0SC.
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1.1 APARIQ’s VERY BRIEF OVERVIEW OF THE VALIDITY OF COMPLAIL

FROM OSC FILE No. DI-07-2724

The following very brief table of APARIQ opinions has been created from an extensive review of two DoDIG
reports, many factual documents from the Complaintant, reviews of information from vendor’s websites, a
myriad of professional engineering handbooks and information, hydraulic Institute and ASME standards,
and more than forty years of high pressure hydraulic system and pump experience. A more detailed set of
opinions about each of the allegations is provided in Section 3 of this document.

1.1.1 DESIGN ALLEGATIONS

]

TANT’S ALLEGATIONS

APARIQ’s Summary
Complaintant’s Allegation Opinion about Allegation
Flawed design allowed air to enter into Denison hydraulic pumps | Partially valid, but not the
#1: | on the HPUs causing damage and subsequent failure of the entire cause of related
pumps. : problems
The complainant alleged: While trying to meet the contractually P?rgally V?hdabecitllse most
required testing requirements the pumping equipment of these related problems
experienced voluminous severe hydraulic system component were caused bly poor
4 failures, and ultimately, catastrophic pump assembly failures. The component selection,
: ; : improper system design,
complainant went on to state that failure occurred because the heating of hvdrauli
HPU components, including cams, hoses and piping were not overhca gnglg N }12 ral; °s
designed to operate at 3,000 pound/square-inch (psi) hydraulic causing fariure of scais.
pres%ure as rez uired. P q Pressure was not the root
cause.
1.1.2 TESTING ALLEGATIONS
APARIQ’s Summary
Complaintant’s Allegation Opinion about Allegation
43 Factory testing for the hydraulic pump and water pump was Valid
" | incomplete and defective equipment was shipped to the sites. '
Ms. Garzino alleged: New Orleans TFG pump team personnel
were fully aware of the voluminous pumping equipment failures
4. | A the contractor testing facility, and were also fully aware that the Vali
: . : . . /alid
more the pumping equipment was run the more it experienced '
catastrophic failures of the pump assemblies and the hydraulic
systems components.
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Complaintant’s Allegation

APARIQ’s Summary
Opinion about Allegation

#5:

Ms. Garzino alleged: Appropriate and sufficient field testing requires
delineating specific and befitting operating parameters with suitable
engineering testing formulation, field engineering oversight, and
record keeping - to date, to my knowledge, this has not occurred.
Simply turning one, a couple, or a few pumps on for 15 to 45
minutes, under unknown conditions, with minimal oversight, and
with no record keeping of the conditions, parameters, or oversight is
not sufficient. The pumping equipment failures 1 witnessed most

Valid and issues are more
significant than stated by the

often became evident after hours of run time under normal Complaintant.
operational speeds and pressures. At a minimum, real event
operating conditions (as in a hurricane, i.e., full operating speeds and
pressures) and run times (12 to 24 hours or more) should be applied
for any field testing to ensure the pumping equipment operates as
intended, and design defects have been mitigated properly.
1.1.3 INSTALLATION ALLEGATION
APARIQ’s Summary
Complaintant’s Allegation Opinion about Allegation
l #6: I Defective and untested pumping equipment was installed. Valid
1.1.4 OPERATIONAL CAPABILITY ALLEGATION
APARIQ’s Summary
Complaintant’s Allegation Opinion about Allegation
7. | USACE allowed less than full designed capacity performance as Valid
" | called out in the contract. o
1.1.5 CONTRACT ISSUE ALLEGATIONS
APARIQ’s Summary

Complaintant’s Allegation

Opinion about Allegation

#8:

Ms. Garzino alleged: TFG ACE [USACE] team violated Federal
procurement regulations with numerous and consequential
unauthorized commitments, acted with implied authority
without the knowledge or consent of the Contracting Officer,
failed to take corrective action when knowledge of contracting
improprieties were made evident, and refused to implement
contract administration actions ordered by the Contracting
Officer to mitigate pumping design deficiencies.

This appears to be true.

#9:

USACE team personnel did not engage in usual and customary
USACE contract administration practices or conduct project
oversight and documentation that would ensure even minimum
requirements could be met to protect the Government's
interests.

This appears to be true.
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Complaintant’s Allegation

APARIQ’s Summary
Opinion about Allegation

#10:

Original bidders for the contract would not have been rejected if
the requirement for factory load testing that was subsequently
deleted from the contract had not been in the Request for
Proposal.

Unable to second guess the
decisions of the proposal
evaluators long after the bid
proposal evaluations were
completed.

#11

The complainant alleged: TFG ACE [USACE] team refused to
hold the contractor responsible for providing accurate and truthful
quality contro]l documentation for pumping equipment, and
refused to hold the contractor responsible for engaging in
misleading and deceptive actions to conceal the actual number
and nature of failures. Facts: The contract required the Contractor
to provide test documentation as follows: The Contractor shall
provide and maintain an inspection system acceptable to the
Government covering the supplies, fabricating methods, and

‘special tooling under this contract. Complete records of all

inspection work performed by the Contractor shall be maintained
and made available to the Government during contract
performance and for as long afterwards as the contract requires.
Documentation from the complainant and from the Jacksonville
shop inspection reports show problems and corrections -at the
factory that were not all recorded in the contractor's factory
quality control reports. However, USACE was informed of the
problems and corrections were made to address pumping system
problems.

Valid

#12:

USACE team personnel refused to hold the contractor responsible
for hydraulic oil with foreign object contamination (metal
shavings, etc.), and hydraulic pipe flushing procedures that
caused hydraulic oil to solidify within the hydraulic system.

Valid

#13:

The hydraulic piping supplied by the contractor is not in
accordance with accepted industry standards.

Valid

#14:

Ms. Garzino alleged: ...they [the contractor] referred to my
mandated 100% presence for pump testing oversight by USACE
QA [Quality Assurance] personnel, including full QA and
photographic documentation of all ongoing pump equipment
testing, to be excessive, unnecessary, and somehow detrimental to
getting pumps delivered to the city of New Orleans.

Valid
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1.2 IN SOME CASES, THE COMPLAINTANT’S ALLEGATIONS ONLY IDENTIFY SYSTEM SYMPTOMS

AND NOT NECESSARILY ROOT CAUSES
As you review this document, APARIQ suggests you keep in mind that the requirement to contrast the 14
allegations from the Complaintant against the two DOD IG reports is a contractual requirement; yet
focusing on the allegations alone fails to fully unveil the complexity of the underlying issues.

From a holistic standpoint one could ask, "Will the installed pumping capacity adequately protect the City
of New Orleans from a 100-year flood event or not, even though Parsons incorrectly described the scope of
pumping need or vulnerability relative to a 10-year event “.. (specifically a 10-year, 24-hour rainfall event to
which USACE designed the systems).” in their DODIG report?”

If APARIQ tried to restrict analyses to simply addressing the validity of the Complaintant’s allegations and
the two DoDIG reports, we would overlook a number of important issues that in some cases differ from the
thrust of the allegations and in other cases might actually expand the scope of the allegations.

Cross-Correlation Between Allegations and MWI Sub-Systems Design & Planning Issues

Denison |Hydraulic

Durst [Hydraulic Oil, Test |Startup &

Pump |Oil Pump| Hoses, Rineer Proce- Opera- | Vulner-

Diesel Drive & & Piping, & |Hydraulic| Water dure tion ability

Allegation | Engine Clutch GoCM [Reservoir| Cooler Motor Pump | Validity | Validity | Validity
#1 '

#2

#3

#4

#5

#6

#7

#8

#9

#10

#11

#12

#13

#14

ndicates a cross-correlation between the allegations and the MWI required sub-systems
— Indicates an indirect cross-correlation perhaps overlooked by the 14 Allegations

Ke

Figure 2 - Cross-Correlation between Allegations & MWI Sub-Systems Design & Planning Issues

For example, none of the 14 allegations address any problems with the failure of MWI to meet a contractual
requirement to provide clutches between the diesel engines and the Durst pump drives, yet the failure of
MWTI to install a clutch as a contractual requirement and pretend that the installation of a solenoid operated
hydraulic bypass valve was the equivalent of a clutch, most likely contributed to some of the equipment
failures symptomatically described in a number of the allegations.
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The yellow cells shown in Figure 2 illuminate indirect cross-correlations perhaps overlooked by the 14
Allegations and the red cells shown in Figure 2 indicate a direct cross-correlation between the allegations
and the MWI required sub-systems.

While there are good things to be acknowledged about the two subject DoDIG reports and the work
performed for the USACE, APARIQ believes the importance of examining the Complaintant allegation
related documents falls into two distinct categories:

e Does the expert testimony of APARIQ support, mitigate, or contradict the allegations by the
Complaintant? (Are the allegations valid?) and

e Are the allegations by the Complaintant symptomatic of much bigger and deeper “root cause(s)"3
which have not been directly addressed?

"A chain is only as strong as its weakest link." The MWI “chain of sub-systems” might look like the
following:

Figure 3 - "Chain of Sub-Systems” in MWI Pump System

If any one of the MWI “chain of sub-systems” is unreliable, the entire “chain of sub-systems” is only as
strong as its weakest {most unreliable) link!

If all of the MWI hydraulic pump systems have to work at full rated speed and pressure for many days
without failure to adequately protect the City of New Orleans against a 100-year storm event, then a failure
of any combinations of the sub-systems will reduce the required pumping capacity and the City of New
Orleans would not be adequately protected.

3 A root cause of a consequence is any basic underlying cause that was not in turn caused by more important underlying causes. (If
the cause bemg conszdered was caused by more lmportant underlying causes, those are candidates for being root causes.)
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2 BACKGROUND

2.1 DESCRIPTION OF CONTRACT SCOPE TO APARIQ, INC. FROM THE U.S. OFFICE OF SPECIAL

COUNSEL (0SC)

The Office of Special Counsel entered into a contract with Apariq, Inc. (APARIQ) for an independent expert
opinion on hydraulic pumping equipment as it relates to three major flood protection structures in New
Orleans.

APARIQ was contracted to evaluate and provide an independent expert opinion based on generally accepted
pump engineering industry standards, as a baseline to establish a fair determination of the integrity of the
pumping equipment. The contract with APARIQ provided the following “SCOPE*“(of work):

“The Contractor (APARIQ) shall review the documents listed below independently, in order to form independent
opinions, but will not have access to proprietary information or attorney product material. The Contractor shall contact
OSC and the Whistleblower in order to consult about the materials submitted to the Contractor for review. The
Whistleblower should be contacted through counsel, unless counsel authorizes otherwise. The Contractor will not have
to travel to inspect sites, but will instead conduct a review of documentation and reports.

“C-1. Specifically, the Contractor shall (by December 1, 2008) review government reports and materials (approximately
1500 pages of text and 100 pictures) provided to the Contractor by the Contracting Officer Technical Representative
(COTR), including:

e “information as it relates to OSC File No. DI-07-2724, namely documents submitted by a federal employee
whistleblower, including her allegations and declarations regarding the design, testing, and installation of
possibly defective hydraulic pumping equipment at three major flood protection structures in New Orleans,
and material related to the Special Counsel's referral to the Department of Defense (DOD) which required
DOD to investigate the allegations.

e “an initial Department of Defense report responding to the allegations about the design, testing, and
installation of possibly defective hydraulic pumping equipment at three major flood protection structures in
New Orleans,

e “comments from the federal employee whistleblower received pursuant to 5 U.S.C. § 1213(e)(1) in response
to the Department of Defense's initial report, as well as OSC's subsequent findings in response to the initial
report.

“C-2. The Department of Defense is preparing a supplemental report which will be based, at least in part, on the use of
an outside expert. The Contractor shall also review the pending DOD supplemental report, when it comes out, as well
as the anticipated supplemental comments from the whistleblower concerning the adequacy of the DOD supplemental
report's testing methodology, analyses, findings, supporting documents, and conclusions.

“C-3. After review of the supplemental DOD report and supplemental comments from the whistleblower, the
Contractor shall produce a written report giving an expert opinion into the allegations contained in OSC File No. DI-
07-2724 and the validity of the two DOD reports and submit it electronically to the COTR along with five hard copies
within 6 weeks of receiving copies of the material mentioned in C-2, Therefore it is important that the Contractor
complete its review of the documents listed in C-1 by December 1, 2008, in order to be ready to review the
supplemental DOD report whenever it becomes available. If OSC deems it necessary, Contractor shall make a
summary presentation to OSC, and/or make him/herself available for questions by OSC, if any.

2.2 APARIQ’s REVIEW OF INITIAL DOCUMENTS AND EXPANSION OF NUMBER OF DOCUMENTS

FOR REVIEW
APARIQ completed the required review of all initially provided documents provided by 0SC by 1 December
and with OSC's permission began to communicate with the whistleblower, Ms. Maria Garzino.
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APARIQ, by contract, was not authorized to visit MWI, not authorized to visit any of the pump locations in
New Orleans, and not authorized to talk with any USACE personnel other than the Complaintant.

APARIQ has not had any contracts or subcontracts with the U.S. Army Corps of Engineers (USACE) and has
not submitted any proposals of any kind to USACE, since APARIQ’s incorporation in 1999.

After a careful and thoughtful review of the initial documents from 0SC, many questions arose. After
asking for additional information from 0SC, APARIQ began asking the Complaintant for supplementary
factual information which included additional pictures, drawings, correspondence, public records, test
data, and other related factual information. The number of documents received by APARIQ for review
quickly began to expand. Additionally, other manufacturer information was needed and many documents
were retrieved from websites as sources for missing information necessary to supplement detailed
independent engineering assessments, e.g. published sub-system design and operating limits.

In a small number of cases, both APARIQ and the Complaintant were not allowed to see relevant and
important reports referenced in the 27 and final “supplemental DOD report*” (DoD Parsons Report),
specifically as described as follows on page 2-11 of the DoD Parsons Report in Section 2.6:

“2.6 Laboratory Physical Sump Model Testing

“A pump of this size and type can be sensitive to the approach flow hydraulics, and keeping with ANSI/HI
standards, the HPO engaged the USACE ERDC in Vicksburg, MS, to conduct a physical model study of |
the Interim Pumping Stations at both the London Avenue Canal and 17th Street Canal. No physical model |
study was conducted of the Orleans Avenue Canal’s pump station sump, as ERDC determined the
modifications developed for the London Avenue Canal would be effective at the Orleans Avenue Canal’s
temporary pump station because the approach canal layouts were similar. The intake modifications which
were developed for the London Avenue station were replicated at the Orleans Avenue station.

“Two reports were developed for the physical model studies. The first report, “Physical Model Study of
Interim Pumping Station at London Avenue Canal, New Orleans, Louisiana,” dated January 2008 covers
the study performed for the London Avenue Canal station. The second model study covered the 17th Street
Canal station and is titled “Physical Model Study of Interim Pumping Station at 17th Street Canal, New
Orleans, Louisiana,” January 2008. The model studies were used to evaluate the potential for surface and
subsurface vortices, flow pre-swirl entering the pumps, and the velocity distribution at the pump impeller
location. The Parsons team reviewed the model studies with ERDC in New Orleans in November 2008.”

Without access to the two physical model study reports mentioned above, APARIQ can only question why
the USACE paid to have these studies performed after all of the hydraulic pumps were installed in New
Orleans, especially if USACE planned (as the DoD Parsons Report states) to remove the hydraulic pumps by
2010-2013 (see the timeline in Figure 4). This seems like a waste of funds if the MWI pumps were
temporary.

*Independent Engineering Assessment of the New Orleans Temporary Outflow Canal Pumps, Prepared by Contract No. GS-00F-0005R,
Parsons Project No. 746558, February 27, 2009

APARIQ Independent Opinion for U.S. 0SC Page 19




250 s’ 10y uorurdQ yuspuadapu] DIUVIV

8007/0£/6 ySnoiyl eULIIEY] SULILLIN WO.4J JUI[AWL] JURAD[OY - ¥ 2.andig

Ayoedeg sjo 081y — 19948 /1 10} sdwing 9auQ 10941q L1 3 Alloeded sp 0042 -
SAY UOPUOT 10} sAWNG SAL] 10811] § PRIIBISU] P PasSBYDIN
2002/$1/8 - 9002/22/ZL

Ajusueuad sdung AN ssuiBu3 jeseiq dygg/ Jejjidiale) Jo) swi} pea [eoldA M gl
olnespAH IMIN 3sh 01 Buluueld Jnoge / N\ 0002/L L/S - 9002Z/8L/L
feydeD ajels euelsinoT je sayss) pasesjsy Hoday pioukep IQ
JOVSN Jo essinBy-weying s 900Z/9/¢1
Loogreiiy paejdwoy Buiss ] souejdasoy SWsISAS jje uo SWisjgolid penss| uonensios SI61eE
/BMMHMO_SEEI UQRBIGIA SNOKSS 81 JaRRT FDVSN # d-x yum sBumes i
6,- 200C/6L/9 oocm\mm\w S002Z/08/Ct

6002/L¢1v G00¢/62/8

ON\_‘; S0 .N\iow

am:m\m 9002/8
(6002/1/G 0 Se pesesjes podal ssyisu)
UBdLUNH JOVSn

T'----.

600<Z/L/¥ 6002/L/L 8002/1/0L 800¢/L/L 8002/L/y 800¢/L/L L0OZ/JOL Noom SN 200¢/Liy  L0024LiL @com.;\m @ooml\\. moom;\v 94

SuBslIQ MaN Ui 8| SUBSHIO MBN Yonis euliey

. 1002/i€
8002/ 1/6 1o} ploufepy g Aq parsidwog , 1998 s\so walsAs mE:n_ IMUN IS4 500¢/6¢/8
ol b T APMS [9po [edisAud, pue oAy 9002z L1y
saNijIoe4 S| U} JO JUsWasuBYU] uopuoTApniS {apo ledisAyd, (Hodey
JusuBWLS Y, Hoday Yojean 9 [BUI S,UOSIEd Ul PIOUSISaI) SSIPNIS ﬁ%az,( 6800-4-90-8lgy 6/M PERUCD IMIN
OB|g — SINJUSA JUIOF DID-INDT [epo uoneielsu| dwnd 93@_2:M 1sod sduing 10 158 AIopE _>>s_ 900¢/44,
600¢/22/v 800¢/L/L J0VSN o1 8N §pig pejess
! 900¢/LL/LL !
SUBBIIO MSN Ul ABISNS) SUBILLUNK M M 9002/8LA
800¢/L/6 T T T T T T T T S T T T T T e i besesioy 6900-4-90-8dC L 6AA UOHELDIOS
wcozo_o asn dwnd Buposiig gz-0L 1 >>m,_ olgnd i
::::::::::::::::::::::::: w ! maommmw:
/00g/sels 0 2o T T T oo oo oo o e e
\Cm>oowm suediunH Buipund $£Z-601 meT] o__nsn_
9002/51/9

8007/0S/6 HONOYHL YNIILYY ANVIINUAH WOYA ANITANL], INVATTIY $°7




2.4 MWI CONTRACT DELIVERABLE REQUIREMENTS NOT MET

There were a number of contractual requirements in the original solicitation and MWI contract award which
were not met. Based on the review of the solicitation, the awarded contract, and other documentation the
following contractual (deliverable) requirements were not met:

2.4.1 FAILURE TO PROVIDE PROFESSIONAL ENGINEER CERTIFIED GUARANTEED PUMP PERFORMANCE

CURVES (AN INITIAL USACE CONTRACT REQ UIREMENT)

SECTION 11311 - DRAINAGE PUMPS AND DIESEL ENGINE DRIVES (Page 5 of 32)

Section Solicitation and MWI Contract Requirements Requirement Met?
The pump manufacturer shall furnish with the bid, guaranteed pump performance curves
based on shop tests of pumps in accordance with procedures as specified by Standards of | "NO”-None Availuble for
Hydraulic Institute. Gearboxes shall not be permitted. Any bid not including such curves Review
shall be considered non-responsive and shall not be accepted.
Curves shall be certified by a professional engineer, registered in the state where the tests | “NO” - No evidence curves, if
are conducted and employed full time by the pump manufacturer. Any bid not including provided, were certified by a
1.1 such curves shall be considered non-responsive and shall not be accepted. professional engineer.

No pump/engine packages shall be shipped prior to Government approval of testing.

"NO” - Pump/engine packages
shipped prior to Government
approval of testing

Prior to delivery of pumping equipment, the pump manufacturer shall submit for the
approval of the Government certified performance curves of the pumps, showing gallons
pumped per minute, horsepower requirements and pump efficiency over the entire head
range of the pumps.

“NQO” - None Available for
Review

The flow test data from the different flow tests were skewed as reported in December 2006 by Dr. Maynord
in the USACE “Data Report on Factory Tests of Discharge and Total Dynamic Head of MWI Pumps Used On
New Orleans Outfall Canals”, for example the results from Flow Test 4-7 looked like the following as a
percent (%) of the maximum flow rate in the piping during the testing:
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Figure 5 - Cross-section {across test piping) of Percentage of Maximum Observed Flow Measurements from Flow Test 4-7 Data

The information shown in Figure 5 portrays a 38% flow differential across the measurement cross section,
and this type of flow differential can be caused by flow imbalances and cavitation and most certainly leads
to inaccurate flow representations, especially when all of the measurement cannot be taken at the same

time.

To help visualize the potential
differences in flow rates across the
pipe diameter, the data from the
ERDC report for Flow Test 4-7 was
plotted in a fashion similar to that
shown in Figure 5 and the missing
values were interpolated (filled in)
to create the 3-D visualization of
flow shown in Figure 6. This
imbalance in flow is actually an
imbalance in dynamic pressure
and could potentially cause axial
forces on the pump bearing to
cause them to fail prematurely.

Unbalanced Non-Uniform Flow Rate from Factory Tests of Discharge

Velocity-ft/sec

The bearings in the water pumps should be
inspected for damage because of these turbulent
observations, as well as inspecting the pump impeller for cavitation damage.

® 10.50-12.50

and Total Dynamic Head of MWI Pumps
Flow Test 4-7

{0.27}

! ‘ Horizontal Pige
(0,11}

Distance/
Diameter

{0.19)

&
&~
=

Vertical Pipe Distance/Diameter

8 1250-1450 2 14.50-16.00

Figure 6 -~ Interpolated Representation from Flow Test 4-7

flow

Itis not possible to accurately measure pump flow when the flow across the pipe is not laminar.
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2.4.2 RINEER HYDRAULIC MOTOR BEARINGS NOT

COMBINED LOAD AT 3,000 MRS L1a BEARING LIFE PUSH
¥ Budial tond lovated at contor of effactive colpid of the shaft

pressure hydraulic oil designed
for bearing life of 50,000 hours
use.

X 18000 ¢
DESIGNED FOR MORE THAN 3,000 L10 HOURS =~ sl Soaviied
OF USE (AN INITIAL USACE CONTRACT o0 g e
§ 12000 =
REQUIREMENT) 5 e T T~ -
2. DRAINAGE PUMP (Page 7 of 32) £ o %;:\,.\M ~ ~,
| Solicitation and MWI £ B DS e
i : # [ ¥
Section | Contract Requirement Requirement Met? a0t %g%; ™
- ; L Ty
223 The shaft bearing shall be A BT 2000 i
sealed, self-lubricating by low NO"- Bearing life from .

Rineer was not designed
Sfor more than 3,000 L10
hours of use.

B 1006 2000 MDD 4000 5060 4000 7000 8500 9,000 10.000 11000 12.000 13,000 14000

The brochure for “Features of the 125 Series 4 ~Port
Motor” shows two graphs showing a maximum of 3,000
L10 hours of use, not 50,000 L10 hours of use.

While one could argue the bearings installed by MWI
eliminated all stresses on the Rineer hydraulic motor,

this would be unlikely. MWI has guaranteed 50,000 L10

hours of use for a part from another vendor without
extensive testing to verify the 50,000 hours for L10.

* Radial Load 1
COMBINED LOAD AT 2,000 HRS L1y BEARING LIFE PULL
20.000 * Radial load tocated at conter of sffective output of the shafl
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Figure 7 - Combined L10 Graphs from Rineer

2.4.3 RINEER HYDRAULIC MOTOR WAS NOT DESIGNED FOR
THE THRUST OF THE MWI HYDRAULIC SYSTEM (AN INITIAL USACE CONTRACT REQUIREMENT)

2. DRAINAGE PUMP (Page 7 of 32)

Section

Solicitation and MWI Contract Requirement

Requirement Met?

224

Bearings designed to accept thrust in either direction,
along with a reverse rotation mechanism, are contained

within the hydraulic system.

“NO”- The Bearings are inadequate for the system
thrust, horsepower, and no reverse rotation
mechanism was provided.

Bearing Data - Thrust Capable

BEARING LOADING THRUST CAPABLE -

The bearings in the 125 Series 4-Port Thrust capable motor tan
accept thrust and radial load per the pushipult capacity charts
o the right. Thrust loading is aliowsd up to the parameters
indicated on the charts with shafl configurations including
standard keyed and splined as well ss a fight duty A®! drill
motor. For applications not requiring thrust. see the standard
motor bearing charts on the opposite page.

HORSEPOWER LIMITATION -

Maximum horsepower Nmitation may vary with different
appilcations, When using the 128 Sersies standard motor ahove
300HP, consuit a Riner Application Engineer.

Fre et t bed

..Fig(ii*é 8- H%’ & 'fms;t Limits for Rineer Motor

Tz

Figure 8 has been extracted from the Rineer Brochure for
“Features of the 125 Series 4 ~Port Motor”.

The maximum horsepower in one brochure is 300HP and the
maximum horsepower allowed for the Catalog #2562700 125
Hi-Pressure Series Motor — 4500 PSI (Code 62) model is rated up

to 400HP continuous from the Rineer website.

MWTI did not provide any additional information that would
convincingly show that the Rineer Motor used in the MW!
hydraulic pump was fully capable of handling 735HP, as well as
ensuring the combined axial and radial thrust does not exceed
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the limits.

APARIQ was not able to find any evidence of the contractually required “reverse rotation mechanism”.
When asked, the Complaintant was not aware of any tests or demonstrations of a required “reverse
rotation mechanism.”

2.4.4 NOADEQUATE HYDRAULIC SYSTEM MONITORING DEVICE WAS INSTALLED (AN INITIAL USACE

CONTRACT REQUIREMENT)
2. DRAINAGE PUMP (Page 7 of 32)
Section Solicitation and MWI Contract Requirement Requirement Met?
2248 A hydraulic system monit?ring dev‘ice ‘to allow diagnosing hydraulic “‘NO”- No adequate hydraulic system
2.3.4 system behavior even while pump is still submerged shall also be L . .
- included monitoring device was installed.

Being able to detect leaks from the submerged part of the hydraulic system would be essential to prevent
inadvertent and potentially continuous leakage of hydraulic oil into the water (a violation of the Clean
Water Act). No such monitoring system was installed.

The temperature sensor for the hydraulic oil temperature was located upstream of the discharge of the
Denison hydraulic motor.
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Figure 9 - Hydraulic Oil Temperature Sensor in Wrong Location
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Discharge from the Denison hydraulic oil pump will always be hotter than the temperature on the suction
side of the pump. Potentially the oil temperature on the discharge side of the Denison hydraulic oil pump
could exceed the maximum allowable temperature for the Rineer seals and fail before an unacceptably high
temperature is ever sensed by the hydraulic oil temperature detector (RTD)

The hydraulic oil system did not have an adequate monitoring system for these reasons, among others,
including the ability to detect air in the system, hydraulic oil coagulation, the presence of water in the oil, or
the presence of debris.

The Rineer brochure also lists 180 Degree F as the maximum hydraulic fluid temperature and states,
“Elevated fluid temperature will adversely affect seal life while accelerating oxidation and fluid
breakdown.”

2.4.4.1 Failure to adequately preserve the complete pump assembly (an initial USACE
contract requirement)

2. DRAINAGE PUMP (Page 7 of 32}

Section | ~ Solicitation and MWI Contract Requirement Requirement Met?

225 The complete pump assembly shall be sand blasted to near white and painted “NO” - Some pump assembly parts were
inside and out with black bitumastic enamel equal to Zophar triple A or with not sand blasted and painted as
Porter Tarset epoxy or equal. required,

Figure 10 - Poorly Conted Part Figure 11 - Significant Corrosion

There are numerous pictures of exposed and uncoated parts of the pump system. Requirement 2.2.5 was
not met.

2.4.5 DURST DIRECT DRIVE IS TOO SMALL AND OVER-TORQUED (AN INITIAL USACE CONTRACT

REQUIREMENT)
2. DRAINAGE PUMP (Page 7 of 32)
Section Solicitation and MWI Contract Requirement Requirement Met?
2.3.2 The driver shall be non-overloading over the entire range of | NO ~The driver is overioaded through the entire range of
pump operation. pump operation.

During the acceptance testing, there were problems with the Durst drives as noted in the following email:
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~~~~~ Original Message----From:

Persica, Randy J MVN

To: Zillmer, Victor B LTC MVN; StGermain, James J MVN;
Bradley, Daniel F MVN; Robinson,

Carl WMVN

CC: Wisinger, John L MVN-Contractor; Newman, Raymond C
MVN; Constantine, Donald A MVN

Sent: Sun Aug 05 14:30:24 2007

Subject: Re: Pump test @ LA

We appear to have an epidemic of Durst drive oil
circulation pump problems. We're shutting down the east
pump test and moving to test two west pumps.

Randy Persica, P.E.

OEB Structures/Pumps

(504) 628-5100

U.S. Army Corps of Engineers
New Orleans District

7400 Leake Ave

New Orleans, LA. 70118

2.4.5.1 Durst Hydraulic Pump Drives Appear to be

Undersized for This Application and The
GOCM System is not Reliable

(Observation 2-A) In the spreadsheet provided by 0SC,

modification P0019 to the MWI contract from FPDS-NG

prepared by Gayle Rouse and signed on 9/30/06 was

described “Change Order to implement new programming for

RPM set points” and contained the following note:

“This is a big deal. What this relates to is actually
running the drive units slower than their rated speed, in
order to lower the load on the hydraulic system. The
programming refers to changing the programming on
the Caterpillar diesel engines to have them run slower than their rating (which is 1800
rpm). The obvious consequence is that the pumps would flow less water than they should
be (flowing). This appears to be evidence of the Corps actively helping the supplier to
provide a product which does not meet the specifications. Dan Bradley, as the electrical
engineer on the project, would have been the motivating force behind this mod.”

(Observation 2-B) From the DURST Hydraulic Pump Drive Service Guide

Maximum Operating oil temp for all standard oils: 210°F (99°C)
Maximum Operating oil temp for all synthetic oils: 250°F (121°C)

RECOMMENDED OIL LUBRICANT GRADE

Below -10°F Mobile SHC 630_
Synthetic or equivalent
80w-90 or EP90
(APL-GL-5)

Mobile SHC 630
Synthetic or equivalent

-10°F to 100°F

Above 100°F
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(Observation 2-C) Comparison of Mobil Synthetic and Mineral 0il Viscosity:

Mobil Synthetic® Gear Oil SAE 80W-90
SHC 630 Mineral Based

Viscosity, Kinematic

cSt at 40°C (104° F) 216 139

cSt at 100°C (212° F) 25.2 15.0
Viscosity Index 152 : 110

Flash Point,°C(°F) 235 (455) 218(424)

Pour Point,°C(°F) -39 (-38) _ -27(-17)

(Observation 2-D) Torque on a diesel engine is
a4s7 ~ higher at low RPM. Figure 12 shows that the
21233 | Torque T | torque on the Caterpillar 3412 Diesel Engine
;903 | Nm - with 735 bhp delivers about 3476 Newton-

‘ meters (N-m} at 1100 rpm or 2564 ft-1bf.
o48 ‘ R o (Observation 2-E) “Informed by MWI that
499 ] . . .
450 : // - Engine wiring on gear oil circulation motors (GOCM) on
100 Power kW the drive units is to be changed out - for all
j j drive units - specifically, the wiring to the
236 \ :' BSFC | GOCM’s will have a larger gauge wire installed
239 « \ —| g/kW-hr || and will be wired into the control boxes.6”
221 :
213 T — ' (Observation 2-F) “~ during my presence, one
of the hydraulic pumps is running over 30
1100 1200 1300 1400 1500 1600 1700 1800 1900 degrees higher than its mate - the operating

Figure 12 - Torque vs Engine RPM for Caterpillar 3412 Diesel temps of the GOCMwere 64 90-2 10 degrees
Engine . . n
nemne numerous times (even at under 1000 psi...)?

(Observation 2-G) “Near the end of testing the Gear 0Oil Circulation Motor (GOCM) failed - it
overheated (burned up). The GOCM was replaced with the same kind (19.6 amps). An electrician
stated the GOCM was drawing 100 amps - a throttle switch was installed to manually switch it off if
it began to burn up again after resuming testing.?

5 Synthetic Benefits: (1) Reduced sludge and deposit formation, (2) Minimizes effects of micro slip in rolling contact bearings, & (3)
Reduces overall friction and can increase efficiency in sliding mechanisms.

6 Trip Report-2 - FLORIDA TRIP ~ MWI - TESTING APR 17, page 1
7 Trip Report-2 - FLORIDA TRIP - MWI - TESTING APR 17, page 5

8 Trip Report-2 - FLORIDA TRIP - MWI - TESTING APR 17, page 10
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(Observation 2-H) At every speed, the torque exceeds the maximum allowable input torque for the
DURST 2DP10 Pump Drive?:

o S Lo Maximum Input Torque Rating (lb-ft) for
SOTERDILLAR D2 E Engine /09 DURST 2DP10 Pump Drite with Senice
. b : - _ Factor
Max. Ib-ft for | Max. Ib-ft for |Max. Ib-ft for
Torque Moderate Moderate Moderate
Engine | Engine | Newton- Shock Shock Shock
Speed | Power |metres (N{ Torque Senice Senice Senice
rpm hp m) Ft-lbf Rating 1.00 | Rating 1.25 | Rating 1.50
1800 735 2908 2145 | > 1996 1597 1331
1700 732 3066 2261 | > 1996 1597 1331
1600 720 3205 2364 | > 1996 1597 1331
1500 699 3319 2448 | > 1996 1597 1331
1400 669 3405 2512 | > 1996 | 1587 1331
1300 632 3460 | 2552 | > 1996 1587 1331
1200 587 3487 [ 2572 | >| 1996 | 1597 1331
1100 536 3476 2564 | > 1 - 1996 1597 1331

(Observation 2-I) “Testing was never continuous - during the testing procedure the testing was
halted as the hydraulic oil in the system was 250+ F at the hydraulic pump) - the system is "
supposed to be shut down when the oil is above 130 degree F - it was determined failure was
because the Gear 0Oil Circulation Motor never switched on during the testing - this was determined
to be because the temp. sensor is in a location that never see’s the 130 degree F temp needed to
‘trip’ the solenoid to turn the GOCM on - Daren said the ‘fix’ will be to wire the GOCM on continuous
instead of intermittent (bypass the switch - which was never installed anyway). 10

(Observations 2-J) “They will also be collecting time delay data for the gear box
temperatures/gear oil circulation motor - this is so they can decide on the necessary setting for a
time delay devise for the gear box temperatures/GOCM. Testing started - 20 min. into testing the
high pressure hose on the hydraulic pump melted/blew out (see pic of hydraulic hose and burn
areas on it). MWI stated DU 8839 would be repaired and retested while we wait.”

and

“...atapprox 6:30 p.m. the 5 hour endurance/reliability test commenced with Drive Unit 8839 - 25
min. into the test, after reaching full operating pressure, speed, and temperatures, the other
hydraulic pump’s high pressure hose ‘melted/burned’ before my eyes (I took pics of this
happening). 11"

9 Durst Pump Drive Application Data Sheet, page 1 of 2

19 Trip Report-2 - FLORIDA TRIP - MW] - TESTING APR 17, page 9

11 Trip Report-2 - FLORIDA TRIP - MWI - TESTING APR 17, page 3
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(Observation 2-K) The lowest maximum rated temperature (meaning that the temperatures go to
a much higher rating) for dates and Ryco hydraulic hoses is 250° F. If the high pressure hydraulic
hoses melted, this means that the hydraulic oil temperature had to exceed 250° F, unless the
maximum temperature for the hydraulic hoses was higher, which would have meant that the
hydraulic oil temperature was even higher than 250° F.

250° F (Lowest Maximum Temperature High Pressure
Hydraulic Hoses from Gates, a Major Supplier of Hydraulic
Hoses)

M3KH High Temperature Wire Braid Hose - SAE 100R17Use for high
pressure hydraulic oil lines. Meets SAE 100R17 requirements and
performance requirements of EN 857 1SC. M3K hose has smaller
exterior dimensions and significantly tighter bend radius than other SAE
100R1 and 100R2 hose.

Check £ eCatalog &

M4KHuse for high pressure hydraulic applications. Provides tighter than
standard minimum bend radius and greater flexibility for easier plumbing.

Checl

M eCatalog &

TR500 Air Brake/Engine Hose

Use for air brake hose, pressurized hot oil return lines, rotary oil/air compressor
lines, engine and transmission coolant lines and hot lube lines. Meets or
exceeds DOT FMVSS 106-74 and SAE J1402.

(Observation 2-L) With more than 11 years of direct hands-on design, operation, and maintenance
experience with many high pressure (~3000 psi) hydraulic systems, APARIQ copied the following
explanations from the Internet http://www.insidersecretstohydraulics.com/hydraulic-fluid-2.html
and APARIQ agrees completely with the comments that follow:

¢ High Temperature Hydraulics results in Damage in Components!2 - “As the

temperature of petroleum-based hydraulic fluid increases, its viscosity decreases. If fluid

temperature increases to the point where viscosity falls below the level required to

maintain a lubricating film between the internal parts of the component, damage will result.

o “The temperature at which this occurs depends on the viscosity grade of the fluid in

the system. Hydraulic fluid temperatures above 180°F (82°C) damage seals and
reduce the service life of the fluid. But depending on the grade of fluid, viscosity can
fall to critical levels well below this temperature.

12 hitp://www.insidersecretstohydraulics.com/hydraulic-fluid-2.html
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The above example highlights the importance of not allowing fluid temperature to
exceed the point at which viscosity falls below the optimum level for the system's
components.

Continuing to operate a hydraulic system when the fluid is over-temperature is
similar to operating an internal-combustion engine with high coolant temperature.
Damage is pretty much guaranteed.

Therefore, whenever a hydraulic system starts to overheat, shut down the system,
find the cause of the problem and fix it!”

® Contaminated Hydraulic Fluid typically results in Damage to Components13

1mpa1rs the ﬁlnctlon of the ﬂuld.

e}

“Particle contamination accelerates wear of hydraulic components. The rate at
which damage occurs is dependent on the internal clearance of the components
within the system, the size and quantity of particles present in the fluid, and system
pressure.

Particles larger than the component's internal clearances are not necessarily
dangerous. Particles the same size as the internal clearances cause damage through
friction. However, the most dangerous particles in the long term are those that are
smaller than the component's internal clearances.

Particles smaller than 5 microns are highly abrasive. If present in sufficient
quantities, these invisible 'silt' particles cause rapid wear, destroying hydraulic
pumps and other components.

While the type of failure described above is unusual in properly designed hydraulic
systems that are correctly maintained, this example highlights the importance of
monitoring hydraulic fluid cleanliness levels at regular intervals.

As in this case, if the high levels of silt particles present in the hydraulic fluid had
been identified and the problem rectified early enough, the damage to this hydraulic
pump and the significant expense of its repair could have been avoided.”

o >1% Water is Too Much!“ - “Oil becomes cloudy when it is contaminated with water above
its saturation level. The saturation level is the amount of water that can dissolve in the oil's
molecular chemistry and is typically 200 300 ppm at 68°F (20°C) for mmeral hydraullc 01l.

Note that if

o

“Water in hydraulic fluid:

= Depletes some additives and reacts with others to form corrosive by-
products which attack some metals.

= Reduces lubricant film-strength, which leaves critical surfaces vulnerable to
wear and corrosion.

= Reduces filterability and clogs filters.

13 hitp://www.insidersecretstohydraulics.com/hydraulic-pump.html

14 http://www.insidersecretstohydraulics.com/water-hydraulic-fluid.html
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= Increases air entrainment ability.
= Increases the likelihood of cavitation occurring.

o A number of factors need to be considered when selecting water contamination
targets, including the type of hydraulic system and reliability objectives for the
equipment, It's always wise to control water contamination at the lowest levels that
can reasonably be achieved, ideally below the oil's saturation point at operating
temperature.

o Like all other forms of contamination, preventing water ingress is cheaper than
removing it from the oil. A major point of water ingression is through the reservoir
headspace. Many hydraulic system reservoirs are fitted with breather caps that
allow moisture (and particles) to enter the reservoir as the fluid volume changes
through either thermal expansion and contraction, or the actuation of cylinders.

o Replacing the standard breather cap with a hygroscopic breather will eliminate the
ingression of moisture and particles through the reservoir's vent. These breathers
combine a woven-polyester media that filters particles as small as 3 microns, with
silica gel desiccant to remove water vapor from incoming air. The result is relative
humidity levels within the reservoir headspace that make condensation unlikely,
therefore reducing water contamination of the oil.”

2.4.5.2 Configuration Management for Hydraulic Pump Drives including Corrective
Action after Testing

Undersized"® Durst hydraulic pump drives, excessive heating of Durst hydraulic pump drives, high GOCM
amperage, and overheating of the GOCM should have led to required disassembly and inspection of the
Durst drives and the GOCM to check for damage and evidence of metal particles; as well as the
specification for the gear oil. High amperage on the GOCM is indication of stalling or binding that could have
been caused by metal particles from the hydraulic pump drives. Over-torquing of gear teeth in the Durst
hydraulic pump drives, can lead to gear fatigue, gear tooth flank pitting, and scuffing; all of which not only
potentially reduce the integrity of the pump drives but cause contamination in the pump drives. If the standard oil
was used instead of the required Mobile SHC 630 Synthetic or equivalent oil or if the GOCM temperature
exceeded the maximum allowable 250° F for synthetic oil (and 210° F for mineral oil), then the lubrication of the
gears would have diminished and possibly contributed to pump drive surface gear damage. The only way to
check and be sure about possible contamination levels in the gear oil, damage to the hydraulic pump drive gears,
and internal damage to the GOCM is to disassemble several units and look. Short of disassembly or possibly
filtering through an in-line 5 micron absolute filter, it is not possible to know if there was any gear wear or
damage.

Adequate corrective action should include root cause analysis, and not simply replacing a failed component (the
symptom) with a new component, without understanding the root cause and making necessary improvements and
changes to all of the systems.

[f MWT had followed National Electric Codes (NEC) for GOCM wiring size and anticipated voltage drops, the
wires should NOT have overheated.

15 See Section 2.4.5.1 Durst Hydraulic Pump Drives Appear to be Undersized for This Application on page 21 of this document.
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2.4.5.3 Design of Hydraulic Pump Drive, GOCM System, & Gear Qil
The Combination of the Durst Hydraulic Pump Drive Selected, the GOCM Selected, the Chosen GOCM
Operating Set-points, the GOCM Selected Sensor Points, and Gear Qil/Durst Hydraulic Pump Drive
Integrated Sub-System Design was NOT Reliable and may STILL NOT be Reliable, If the proper subsystem
components had been selected, the hydraulic pump drive should not have operated at elevated
temperatures periodically exceeding 200¢ F, the gear oil circulation motors should not have drawn more
than five (5) times the rated current for the motor, some of gear oil circulation motors should not have
overheated and failed, and the operation of the hydraulic pump drives should not have potentially
contributed to the overheating of the hydraulic 0il'® and the subsequent melting of the hydraulic hose.

2.4.6 NO “CLUTCH” STARTING SYSTEM INSTALLED AS REQUIRED (AN INITIAL USACE CONTRACT
REQUIREMENT)

2. DRAINAGE PUMP (Page 8 of 32)

Section ; Solicitation and MWI Contract Requirement : | Requirement Met?

2.35 The drive system shall include a "clutch” starting system which allows the prime mover to
start under a no-load condition and gradually engage the load over a 15 to 30 second
time period. The "clutch” system shall be used to gradually disengage the load prior to
shut-off of the prime mover upon receiving signal for pump shut-off. An automatic system
option shall be provided.

“NO” - No clutch allowing
engagement over a 15-30
second time period provided
by MW1

Clutches are defined in the Marks’ Standard Handbook for Mechanical Engineers 11t Edition as “couplings
which permit the disengagement of the coupled shafts during rotation”. On page 3 of the MWI Bid
Proposal, MWI clearly stated in their bid proposal they would provide a clutch:

“IV. DIESEL DRIVE UNIT

“Each pump shall be supplied with an individual diesel power unit as shown on the
drawings and as specified herein. The drive unit shall be manufactured and tested at
the same factory as the pumping unit to provide a single source of responsibility and
for the proper coordination of all components of the system.

“E.  The drive system shall include a "clutch?”" starting system which allows the prime
mover to start under a no-load condition and gradually engage the load over a 3 to 5
second time period. The "clutch" system shall be used to gradually disengage the load
prior to shut-off of the prime mover.”

t¢ Overheating of the Durst hydraulic pump drive gears can easily conduct thermally through the drive shaft to hydraulic oil pump and heat
the hydraulic oil.

17 A clutch is a mechanism for transmitting rotation, which can be engaged and disengaged. Clutches are useful in devices that have two rotating
shafts. In these devices, one shaft is typically driven by a motor or pulley, and the other shaft drives another device. In a drill, for instance, one shaft
is driven by a motor, and the other drives a drill chuck. The clutch connects the two shafts so that they can either be locked together and spin at the
same speed (engaged), or be decoupled and spin at different speeds (disengaged). http:/en.wikipedia.org/wiki/Clutch

Page 32
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However' the maximum allowable torque, for Comparison of Torque for Caterpillar Engines with the

the largest available clutch from Durst (the Maximum Allowable Durst Drive Torque

chosen vendor for the drive to connect the z;’gz o ' e Torque Ibftfor Caterpillar
Caterpillar diesel engine to the Denison 2600 o 735bhe 2412
hydraulic pump, was only 1620 1b-ft and the £ 2400 - ww«;z:)qglﬁplm?;t:aterpinar
maximum recommended engine horse power -“§ 2200 . :

for the connected diesel engine was 308 hp. g i e e, Catemlar
The Durst maximum allowable horse power 1600 e it iorCaton
of 308 is far below the USACE requirement of e e e e R 800 bhp C27 ACERT
735 hp. 1200 Lo

g B aXimum &llowable Input
Torque for Durst 2P010 2 Pad

Engine RPM Pump Drive

700 900 1100 1300 1500 1700 1900

No matter which equivalent Caterpillar 3412
(or follow-on C27 ACERT) engine was Figure 13 - Comparison of Caterpillar 3412 Engines Torques with the
. Maximum Allowable Durst 2DP10 2 Pad Pump Drive Torque
selected, the engine torque would have

exceeded the maximum allowable torque and the maximum allowable horse power for any available Durst

clutch (see torque values as shown in Figure 13.

Therefore, it is clear that MWI did not provide the required clutch as represented in its proposal and MWI
did not meet this clearly stated requirement in the USACE solicitation.

The applicable section of the “DURST PUMP DRIVE APPLICATION DATA SHEET 1 of 2” is presented in the
table below:

“Duty Service for (Durst Pump Drive) Clutch Models

Recommended Maximum Recommended Engine HP Max. Scale

Clutch Working Torque (Ib-ft) LD ND HD Operating Speed
8" 229 55 43 30 3050

10" 327 86 67 47 2650

11 %" 386 111 87 61 2200

11 %" D.P. 907 ' 203 129 80 1950

14" 810 169 131 92 1950

14" D.pP 1620 308 196 122

Light Duty (LD}
The clutch should start the heaviest load within three (3) seconds with starting frequencies up to
thirty (30) engagements per hr.
Engagement slip (sec.) X Engagements (per hr.) < 90”

On another note the MWI proposal clearly states, as shown earlier in this section, “The drive unit shall be
manufactured and tested at the same factory as the pumping unit to provide a single source of responsibility
and for the proper coordination of all components of the system.” How could the Durst drive unit be
manufactured and tested at the same factory as the pumping unit when the pumping unit was
manufactured by Denison? This clearly appears to be another misrepresentation in the bid proposal
document.

MWI did install a solenoid bypass valve which they and the URS Group claim the “feature acts as an electric
clutch and allows for starting, stopping and running the engine without a load. “ This feature is not a clutch
and shifting the discharge of the Denison pump from bypass operation to the system may occur in less than
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0.5 seconds and could potentially cause internal damage to the Denison pump and/or the Rineer hydraulic
motor because of a sudden hydraulic shock, since the pump impeller would be non-rotating in an
incompressible fluid and the Denison pump and the Rineer motor vane would suddenly be exposed to very
high and sudden shear stress and could seriously be degraded or damaged over repeated system starts.
The HPU could be damaged if there was any air in the main hydraulic lines between the Denison pump and
the Rineer motor when the solenoid valve suddenly ports high pressure oil to the Rineer motor. There is
little to prevent operator error and cause serious system damage even though MWI did install a manual
loading valve.

2.4.7 HYDRAULIC OIL FREQUENTLY OVERHEATED DURING TESTING (AN INITIAL USACE CONTRACT
REQUIREMENT)

2. DRAINAGE PUMP (Page 8 of 32)

Section ; __ Solicitation and MWI Contract Requirement Requirement Met?

2.3.6 Sufficient hydraulic oil cooling capacity shall be provided to sustain direct sunlight
radiation as well as ambient temperatures up to 122°F (50°C) without excessive heating
of the hydraulic oil. The hydraulic oil shall be prevented, by the cooling system, from
reaching a temperature which would produce any reduction of pumping capacity.

“NO” - Insufficient cooling
capacity to prevent damage to
system, Including seals.

During the testing there were numerous cases where the hydraulic return gauges were “in the red” (or too
high)}, for example in an email:

----- Original Message----

From: Boudreaux, Jerome P MVN

Sent: Monday, April 23, 2007 7:16 AM

To: Barre, Clyde ] MVN; Wisinger, John L MVN-Contractor; Persica, Randy ] MVN; Upson, Toby
MVN; Zillmer, Victor BLTC MVN

Cc: Newman, Raymond C MVN; StGermain, James ] MVN; Bradley, Daniel F MVN; Smith, Leroy
MVN: Ducote, Francis C MVN-Contractor

Subject: London Pump Test West 19 April 2007

Here are the readings for the pump test at London Ave. All pumps ran well with the new
Rineer motors in them. On drive unit 8850 (4 west) the oil temperature got up to 190F but
the gauge on the drive unit didn't move. This was reported to Claudio of MWI. All of the
hydraulic return gauges were
Thanks,

JPB

2.4.8 NO PROPER STATIC HYDROSTATIC TEST FOR 90 MINUTES

2.5 PUMP TESTING (Page 9 of 32) .

Section Solicitation and MWI Contract Requirement Requirement Met?
2.5.1 Each pump and hydraulic power transmission system shall be factory pressure tested statically to
maximum design psi for a minimum of 90 minutes at design operating temperatures with every
plumbing connection checked for possible leaks. In the event a leak is observed or detected, it shall
be repaired and the test be repeated until all leaks are eliminated.

“NO” - These tests were
not performed
correctly

The only way that the water pump could have been hydrostatically tested would have involved blanking off the inlet
and outlet with plates and then hydrostatically testing the water pump to 150% of the normal operating pressure. These
units were not even tested to the operating pressure using a static test with a hydrostatic pump. Additionally the word
“hydrostatic” means fluids at rest (not flowing).

The static or hydrostatic test of the power transmission system was also performed incorrectly: The Complaintant
noted:
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“The actual static testing requirement changes three times over the life of the factory testing
for the original pump assemblies. At first 90 min static testing in accordance with HI
Standards was as the contract required. As was all things, MWI objected to this, asked for, and
received, lessened static testing requirements which included “dead heading” the pumps - jam
the impeller to keep it from turning and engage the pump assemblies. This could only be done
for a minute or two as temperatures rose quickly and the pump assemblies had to be turned off
or they would end their run with a large disengagement “bang” that would send the mechanics
in the area scrambling. Only 4 pump assemblies were tested using this method. The last static
testing requirement were restored more to the original except instead of testing to 1.5 times
operating pressures (4,800 psi) they tested to 0.93 times operating pressures (3,000 psi). Only
25 of the original 34 pump assemblies pass this revised static testing. The remaining 5 pump
assemblies have no record of any static testing ever accomplished where the pump assemblies
were either “dead headed” or tested for 90 min. with an outside pressure source.”

The way that MWI tested the hydraulic system with a blocked water pump impeller would most like cause internal
damage to both the Denison pump and the Rineer motor, because the Denison pump was not designed to run at 1800
rpm against a shut-off head which would cause the Denison pump to rapidly overheat damaging seals, hydraulic hoses,
and scoring the inside of the Denison pumps.

These were not the proper tests and the tests actually and most likely caused irrevocable damage to the hydraulic
components. The system should have been disassembled to look for damage and the hydraulic oil should have been
carefully examined for particles and evidence of overheating.

This is very, very serious; and very poor engineering planning.

2.4.9 NO DYNAMOMETER USED DURING TESTING AS REQUIRED (AN INITIAL USACE CONTRACT

REQUIREMENT)
2. DRAINAGE PUMP (Page 9 of 32) _
Section Solicitation and MWI Contract Requirement Requirement Met?
2.52 Each pump and hydraulic power transmission system shall be factory pressure tested
dynamically to maximum operating speeds, pressures and temperatures for a minimum NO” - Apparently, no
period of 15 minutes. The dynamic test shall be conducted in a horizontal variable speed dynamemeter was used
dynamometer that is capable of varying torque loads from 0 to maximum required during any of the testing.
horsepower as specified.
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Aparf _

2.4.10 NOT ALL FULL SIZE FACTORY TESTING WITNESSED BY GOVERNMENT PRIOR TO SHIPMENT OF
PUMPS (AN INITIAL USACE CONTRACT REQUIREMENT)

2. DRAINAGE PUMP (Page 9 of 32)

Solicitation and MWI Contract : ‘
Section Requirement Requirement Met?
2.54 Full size factory testing shall be witnessed “NO” - Full size factory testing was not conducted ot full operating speed,
by the Government prior to shipment of the | pressure, and flow prior to shipment of the pumps, and this is the essence of
pumps. the whistleblower’s 14t Allegation.

2.4.11 NO DOCUMENTED REGISTERED PROFESSIONAL ENGINEER PRESENT DURING TESTING (AN INITIAL
USACE CONTRACT REQUIREMENT)

2. DRAINAGE PUMP (Page 9 of 32)

Section | Solicitation and MWI Contract Requirement 3 Requirement Met?

2.55 Pump discharge and head testing shall be conducted in an “NO” - There is no documented evidence of the presence of
open sump at the manufacturer’s testing facility in a registered professional engineer during testing, and full
accordance with the Hydraulic Institute Standards and in the | performance pump discharge and head testing was not
presence of a registered professional engineer. possible on the open tank at MWI,

Amendment 0001 to the contract added the following requirement, “Technical Approach. Add: The offeror
will provide the qualifications (to include resumes) of key personnel involved in the assembly, testing and
supervision of the installation of the entire pump system.” Therefore, if a registered professional engineer
was present during the testing, it should be noted on the test and a copy of the resume of the professional
engineer should have been submitted consistent with this requirement. However, APARIQ does not have
copies of any of these MWI resumes for assembly, testing and supervision.

When APARIQ asked the following questions about MWI professional engineer opinions, the Complaintant
provided the following answers about 10 January 2009:

APARIQ’s Question to Complaintant Complaintant’'s Answer
1. Were there any written opinions (stamped {Save my answer given in #i (welds), with
with a professional engineer’s seal or regards to everything else, No - there has never
otherwise) at any time from a professional been a P.E. to date that is willing to ‘stamp’ their
engineer, as required in the contract? opinions}
2. Do you have copies of any of the written {No - not ones with a P.E. stamp...numerous
(professional engineer) opinions? without}
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APARIQ’s Question to Complaintant

If there were requirements for a
professional engineer and these
requirements were not met, how were these
omissions noted and authorized?

Apar 31q )

Complaintant’'s Answer

{From my 11+ years of experience working for
the Los Angeles District Corps of Engineers, the
Corps has never done business as | have seen
done on this project - having a P.E. review and
sign off on variations in system designs is usual
and customary practice on projects I have been
involved with ~ just not on this project. Designs
by the KTR were changed/modified, delivered
products did not meet original design
requirements, replaced system components with
no documentation to indicate suitability ~ none
addressed with a review and signed off by a P.E..
In addition, USACE never followed up on (did not
enforce) this customary and usual requirement
even when formally citing a need for P.E. review
and sign-off on specific hydraulic systems
suitability (e.g.: the high pressure piping issue as
discussed in the USACE MVN ITR). It is my belief,
given the nature of this project, it's direct impact
on the lives and welfare of 100’s of thousands of
New Orleanians, the complete hydraulic
pumping system must be given a thorough
review and an opinion rendered that a P.E. is
willing to put their seal to - USACE allowing for
anything less is unprofessional and completely
unsuitable (my opinion).}
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2.5 TYPES AND APPROXIMATE PUMPING
CAPACITY OF PUMPS INSTALLED AS OF
9/15/2007 AT 17™ STREET,
LONDON AVENUE, AND ORLEANS

AVENUE
If the procurement of MWI hydraulic pumps
represented the most reliable, lowest cost, and
fastest way to procure high performance post-
Katrina pumping capacity for New Orleans, it is
noteworthy that the USACE initiated
procurement of direct drive pumps on
12/22 /2006 before commencing on-site
acceptance testing of the hydraulic pumps
6/19/2007. The selected equal capacity direct
drive pumps were procured, installed and
tested in less time than procurement,
installation, testing, attempted repairs, and
retesting for the MWI hydraulic pumps; (236
days for the direct drive pumps vs. 596 days for
the hydraulic pumps respectively).

2.5.1 PARSONS DESCRIPTIONS OF PUMP
PERFORMANCE DURING HURRICANE
GUSTAV AND IKE ARE DIFFERENT
FROM ACTUAL SCADA DATA

INFORMATION
One might conclude that it was necessary to
run the hydraulic pumps during hurricanes
Gustav and lke and conclude the hydraulic
pumps ran at full speed and performed very

well from the reported information in the DoD Parsons

Report of 27 Jan 2009 which stated:

17th Street Pumping Capacity ~9200 cfs

London Avenue Pumping Capacity ~5200 cfs

Orleans Avenue Pumping Capacity ~2200 cfs

Figure 14 - Pumps and Capacities for 17th St,,
London Ave, and Orleans Ave,

2.5.1.1 Parsons’ Description of Pump Performance in the Hurricanes

“3.10.1 Hurricane Gustav

The records from USACE show that at the London Avenue Canal’s temporary pump
station all of the hydraulic and direct drive pumps were put into service. The total flow
from the SWB pumps was 5,050 cfs on that day. With both, the hydraulic pumps and the
direct drive pumps running at the London Avenue Canal pump station, the total flow
pumped into Lake Pontchartrain was 5200 cfs, reducing the level of the canal down to a
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