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ow much fun can this industry be? I
walk up to the Saturn V rocket outside the NASA
Johnson Space Center (NASA-JSC) in Houston, Texas
and select a piece of the command module to take 
home for further testing. I pinch myself to find th at
ªYes, I am awake.º It is like a dream come true. I am
actually working on historic icons. This is a story  of
collaboration between coating, pressure washing,
and waterjetting professionals and conservators to 
preserve our national heritage. Joseph Sembrat 
of Conservation Solutions, Inc. (CSI) had the vision
for the collaboration. Joe is the conservator who
ªkeeps me out of troubleº when I am talking with 
other conservators.

Along the way, Marvin Boatman of Boatman
Industries (manufacturer of high and ultra-high
pressure waterjetting equipment) and Rick Watson 
of Surmac, Inc., (high pressure waterjetting), and
Skip Wayland (paint manufacturer's representative),
all pitched in for the initial evaluation. Doug Lat imer
of Latimat Inc. from Canada provided the power
washing. Incidentally, Doug Latimer is a founding
member of PWNA. Joe Sembrat had seen Latimat's
portable containment mats and wastewater solu-
tions in Cleaner Timesand called Latimer.

Conservation of historic artifacts and structures
requires a delicate balance between surface preparation,

Saturn V Rocket, Johnson Space Center. 
Photos courtesy of Lydia Frenzel.
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with its technical aspects of surface
profile, visible and non-visible clean-
liness, and issues relating to safety
and health, environmental (waste
minimization and pollution pre-
vention), and economic concerns.

It is the conservator who must 
balance the decision to clean down
to bare substrate and repaint, a rel-
atively straightforward process,
against the need to preserve as 
much of the history and structure,

i.e. patina, as possible. The aim is 
to show some of the aging effects, 
and to remove for repair a minimum
of historic/original material, which
is not an easily defined process.

The conservator's consideration
of all historic artifacts and struc-
tures involves examination, preser-
vation, and repair. The conserva-
tor may recommend a specific
treatment, but the ultimate deci-
sion is placed in the hands of the
client. The goals of the conserva-
tion treatment are ones that em-
phasize minimal intervention by
using the least aggressive means
possible to achieve the most suc-
cessful conservation results.

Working with historic artifacts
and structures is exciting and some-
what emotional. As people walk
around Saturn V, they can't help but
think of Kennedy and Johnson, the
missions to the moon, and the Apollo
fire. This Saturn V is unique because
it is one of the last three of its kind.
It shows the physical effects of sitting
in the field at Houston, exposed to 30
years of weather and sunlight.

The Saturn V rocket was built to
launch Americans to the moon dur-
ing the late 1960s. Measuring 363 ft.

long and capable of generating 7.5 
million lb of thrust, it remains the larg-
est, most powerful American launch
vehicle ever built. It is a remarkable
assemblage of ªspace-ageº materials:
plastic, rubber, Mylar, polyurethane
foam, aluminum, titanium, stainless
steel, and other materials.

The rocket has been on display
near the entrance of the JSC since 1977.
Long-term exposure to the Houston

climate of high humidity, high tem-
peratures, high ozone concentra-
tions, salt air, and chemical pollution
has caused extensive corrosion of
metals, especially aluminum alloys,
and degradation of all other sus-
ceptible materials. Previous attempts
to ªspruce upº the rocket introduced
additional problematic conditions,
which resulted in further deteriora-
tion and loss to original materials.

OF ASPACEROCKETby Lydia Frenzel, Ph.D.

Detail of layered paint removal with hot pressure washer.

Cleaning from man-lift.
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The rocket had shown signs of rapid deterioration o nly
five years after it was put on display. Peeling and  blistering
paint and corroding metals prompted JSC to interven e,
allowing the almost complete sandblasting of the ro ck-
et removing paint down to bare metal. However, this
removed the original protective chromate treatment on
the aluminum and spread soluble salts over previous ly
uncontaminated areas of the vehicle. Today, the metal below
existing paint layers exhibits an abrasive-blasted profile,
with surface pits filled with corrosion product.

The approach to the conservation of the Saturn V rock-
et is somewhat unconventional. Conservators have
steered away from practices common in the field of

aeronautic preservation using treatments that are both
intrusive and extensive to bring the equipment back  to
a ªlike new,º sometimes even ªflight-readyº conditi on.
At the same time, traditional museum conservation
methods and materials are inadequate for application
to all areas of the rocket requiring treatment.

Together with a team of scientists, engineers, and
industry professionals, conservators have sought out tech-
niques from other disciplines to apply them to this
unique project. In the end, conservators hope to dispel
misconceptions about high and ultra-high pressure
waterjetting as being too aggressive for this and future
applications through testing and discourse among mu se-
um and conservation professionals.

A team of conservators and material specialists col-
laborated to develop a comprehensive testing program
with NASA. The testing program included the identi-
fication and handling of soluble salts; removal of
microorganisms; selection of a gentle, yet effective
cleaning and coating removal system for the distressed
aluminum skin; and selection of a coating system to meet
the tough EPA Volatile Organic Compound (VOC)
restrictions, yet provide effective long-term prote ction
for the rocket.

Substrates on the rocket are comprised of various types
of aluminum alloys, aluminum honeycomb sandwich,
stainless steel honeycomb bonded to inner steel alloy,
steel casing, titanium alloy skin, sprayed-on polyu rethane
foam, cork, and fiberglass composite. The aluminum,
which is the most prevalent of the metals present, is heav-
ily pitted and exfoliating; covered with up to 10 l ayers of
paint, and suffering from every imaginable type of corrosion.

In the spring of 2004, the team came together to test
the appropriateness of high to ultra-high pressure

Containment system under rocket.



CleanerTimes · August 2005 · 9

waterjetting to remove paint and reduce surface con-
taminants from removable pieces of the rocket. Sections
of the historic aluminum skin and honeycomb panels were
subjected to pressures ranging from 3000 psi to 50,000
psi. Paints were sheared from the surface, leaving the
aluminum substrate clean and undamaged. Using 
photomicrographs, the conservators verified that th e 
higher pressures, when properly used, are acceptable 
for cleaning sensitive surfaces.

Cleaned samples were sent to a lab for testing of re-
sidual surface contaminants and it was found that
waterjetting alone reduced surface contaminants to an
acceptable level for repainting purposes on the major-
ity of exposed surfaces on the rocket. In areas where 
significant corrosion exists and where metal repair s
are to take place, pressure washing will be used in
combination with metal brighteners. Paint removers were
also tested and the final assessment was that 10,000 to
20,000 psi waterjetting combined with paint removal  gels
would be a recommended approach for some areas
such as the honeycomb substrate.

In 2004, a new temporary climate-controlled build-
ing was built to house the rocket. The pressure washing
phase started early in 2005. Doug Latimer brought his
crew to the JSC to wash the entire rocket, inside and out.
The first hurdle was to get the equipment and men
past the border security guards at the U.S.-Canadian

For information circle 394
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This unit contains:
· 15,000 psi, 50 gpm, K-35036-A pump with forced lub rication 

system and oil cooler.
· Volvo diesel engine TWD 1630 V, 368 KW at 1800 RPM, 

Water cooled with pneumatic controlled and operated  clutch, 
Pneumatically RPM regulation, and remote controls. Inline 
booster pump for intake water.

Heintzmann 
Corporation

P.O. Box 301  · Cedar Bluff, VA 24609
276-964-7413  · Fax 276-963-9389
heico@netscope.net  · www.heintzmann.com

Heintzmann

High Pressure Pump Unit
(Serial# 136779)

This unit has been used as a demo
pump and to clean small jobs.

Operating hours shown on meter are accurate Ð 469 h ours  · Contact Tom Short

· 20-ft enclosed container with 
insulation and access doors.

· Trailer with accessable hook-up 
to highway tractor.

· Toolbox with assortment of parts 
and tools for service of pump.
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Border. Latimer 's company has
cleaned 757 airplanes and U.S. army
helicopters in their Aircraft Cleaning
and Deicing System, so he thought
he knew what they were up against. 

The paperwork on this type 
of project is horrendous. NAFTA 
is supposed to open the borders, 
but since 2001, crossing the U.S.-
Canadian border to do work has

become complicated. The crew went
through background checks with
the FBI, CIA, and Homeland Security
to name a few. They arrived at the
border with a $150,000 wash truck
equipped to the nines. Latimat uti-
lized 18 matsÐsix big ones and 12
smaller onesÐto get around all the
pillars. Their SUV was full to the top
with equipment, vacuums, pumps,

and spare everything. You can imag-
ine the border patrol took one look
and saw how serious this contract
was. With all the paperwork in order
(including insurances, workers com-
pensation for out-of-province cov-
erage, and a contract with CSI and
two Federal agencies), the Border
Patrol just let the guys in.

As CSI looked into the history of
the rocket to determine which of the
paint layers, if any, were original,
they found that the entire rocket
had been sandblasted back in the
1980s so none of the paint is origi-
nal. It all has to come off. The effects
of this sandblasting are still being felt
today. Latimer and CSI had this
observation: ªWe found sand every-
where, in every nook and cranny.
Normally our wash water is fairly
clear. We ran into lots and lots of
sand.º When I heard that, and
looked at the wastewater stream, it
became obvious why this can be a
problem in conventional ªblast and
paintº operations.

For information circle 207
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When the crew first arrived, the
largest hold-up in the cleaning process
was the paperwork and inspection.
Once the equipment and routine
and communications were in place,
the cleaning went smoothly.

First the rocket was washed with
detergent. Then it was rinsed and
brushed. Then a water-soluble liq-
uid multi-corrosion inhibitor was
sprayed on all the surfaces. The
pressure was 1150 psi, at 4 gpm and
130 F. The mats and sump pumps
stayed up with the flow. For high
areas where there was not enough
space for a man-lift, an 18-ft tele-
scoping wand was added to the
pressure washer. The worker was
able to place the butt of the wand on
a solid surface; a small movement at
the operator's end produced a large
arc at the nozzle end.

Environmental concerns, partic-
ularly the collection and handling of
the rinse water, were a primary rea-
son for selecting Latimer as a con-
tractor. The containment system was

inspected at the beginning and end
of each workday to ensure its stability.
All wastewater runoff had to be cap-
tured and contained. Latimer con-
structed a fluid containment system
for each stage/section of the rocket.
Plastic shrouds were used to ensure
that effluents would travel into the
mats for proper recovery methods 
and into their compartmentalized
2500-gal. tanker (1800 clean water 
and 700 waste water). All solids 
were collected into barrels to be dis-
posed of by JSC. The wastewater ef-
fluent was then driven on JSC prop-
erty to a 6000-gallon holding tank 
for testing prior to any discharge.

With all paperwork in place, the
job went smoothly. The crew would
set up and clean a section or stage
each day. The cleaning was com-
pleted within a month's time. CSI
was impressed with, and apprecia-
tive of, the enthusiasm of the
Canadian crew. They were thor-
oughly professional. The JSC envi-
ronmental team saw that pressure

washing is clean, fast, and envi-
ronmentally friendly.

One obstacle to the cleaning pro-
cess was birds. Birds got into the tem-
porary structure and quickly found
new areas for nests. The solution:
place plastic sheeting over the entire
rocket and the ends of each section.

After the cleaning, the external
rocket surfaces gleamed. Not all of
the loose paint was removed, but the
dirt, debris, bird feces, sand, algae,
and fungus had disappeared. The
rocket is now ready for the next
phaseÐremoving the paint. That
is yet to be done. At some point 
in 2005, high pressure waterjets,
along with chemical strippers, will
be used to strip the paint and cor-
rosion before re-painting.

Lydia Frenzel, Ph.D. is executive
director of the Advisory Council. She is
an industry resource and works as a pro-
active advocate for emerging technology.
She shares her knowledge and experi-
ence through custom courses, educa-
tional modules, and presentations.CT

ETOWAH CHEMICAL SALES & SERVICE
P.O. Box 4416·  Gadsden, AL 35904

1-800-848-8541
We sell Alkota Cleaning Equipment

JOIN THE W INNING TEAM !JOIN THE W INNING TEAM !
Did you know that some of the top Distributors for ALKOTA, AMC, BEAVER, HOTSY, HYDRO TEK,
JENNY, LANDA and K!RCHER sell Chemicals that are manufactured by Etowah Chemical Sales &
Service? We have a complete chemical program, and can tailor our chemical manufacturing to fit your
needs. There has to be a reasonwhy the #1distributor for Alkotaand the#1distributor for K rcher have
chosen to use our chemicals. The world is full of discount houses wanting to sell you chemicals. Some of
these don't even have Product Liability Insurance. Discount isn't the name of the game, it's QUALITY.
There has to be a reason why ETOWAH CHEMICAL SALES & SERVICEis the leader in the chemical
manufacturing business. When you decide that you aren't looking for a discounted chemical (one that is
priced according to the amount of water you want added to arrive at the discount price), then call ETOWAH
CHEMICAL SALES & SERVICE.Look past the discounts, ask your present chemical supplier to furnish
you with $1,500,000.00 Product Liability Insurance, Labels, Material Safety Data Sheets and Product
Information Bulletins printed with your company name and logo on them ªFREEº . Ask them to furnish
you with ªFREEº samples on all products. What you will find is that ETOWAH CHEMICAL SALES &
SERVICE is the ONLY chemical supplier to offer this and more at no cost to you.

BUY THE BEST, LEAVE THE REST.
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