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I ntroduction:

Thispaper documentsthe progressmadeby theL CRA in the development and implementation of
a single pollution prevention project that reduced environmental impacts associated with the
repainting of an existing steel structure containing lead based primers. The project provides
some guidance for all industries that may be faced with smilar stuations. The project was
completed as part of alarger effort by the LCRA to foster the development of cost-effective,
innovative multi-media, pollution prevention optionsfor electric utilities. The pilot program is
known at the LCRA asthe Pollution Solution Program.

TheWirtz Dam Overview:

In July 1995, the Lower Colorado River Authority (LCRA) successfully completed its most chalenging
pollution prevention project, saving more than $250,000 in materids, labor and waste disposd costs. The
project involved the repainting of gpproximately 55,000 square feet of sted associated with the
superstructure system located above the floodgates of the LCRA’s Wirtz Dam facility. The LCRA’s
hydrodectric and environmenta departments were chalenged by the facility’ s environmentdly senstive
location and the high levds of lead and chrome within the existing coatings system.

The LCRA'’s hydrodectric department had previoudy bid the project in 1994 and determined that

conventiona abrasve blasting and surface coating methods had the potentia to generate morethan 82 tons
of hazardouswaste and cost the LCRA more than $750,000 to complete. When rebid in 1994, the Wirtz
project took only 42 days, generated 5 tons of hazardous waste and cost the LCRA $411,000 to

complete. The cost savings and waste reductions achieved were the result of LCRA’s sdection of an

innovative hydroblasting technol ogy combined with an advanced moisture- cured urethane, surface-tolerant
coating. TheLCRA'sproject team had previoudy reviewed al poss ble optionsthat would safely remove
the lead paint, reduce environmental and worker health impacts and have a cost savingsto the LCRA and
its wholesale éectric customers.

The Wirtz project team involved personnel from LCRA’s Wirtz Dam and LCRA’s engineering,
environmenta, health and safety departments. The preparation of the Wirtz Dam project Started back in
June 1994, when some basic changes were made to the Wirtz bid document. The most significant change
to the bid document redefined theterm "L owest Cost to the LCRA™ to include both waste management and
disposa costs. Previous bid documents/contracts at the LCRA were awarded to the apparent low bidder
but did not capture estimated waste management and disposa costs. Other added language offered
incentives and pendtiesif contractors came in under or over with their waste generating estimates.

The project team looked at the factors driving costs and determined that they were associated with the

location of work to be performed, containment of hazardous|ead dust and disposal of dl hazardousblasting
materids. The team decided to examine the condition of the surface coatings alittle closer. Visud
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ingpections determined that in most casesthe akyd top coat wasin poor condition; however, the underlying
lead and/or chrome based primers appeared to exhibit good adhesion qualities and were considered to be
inrdaively good shepe. Fed encapsulating possibilitieswereinvestigated to determineif various surface
tolerant coatings could be applied directly over the existing coatings.

The project team determined that fidld encapsulation of the existing lead and chrome primers could be a
viableoption for the LCRA if the servicelife of the overcoating system could be extended by minimizing the
risksof delamination. It appeared that if the existing surface coatings could be sdlectively removed so that
only the kead and/or chrome based primers with good adhesion remained, delamination risks could be
reduced and servicelife could be extended. Theteam investigated further and learned of atechnology that
would dlow theremovd of lead paint only when necessary, generatelow levelsof lead dust and potentidly
produce only 1,700 pounds of hazardous waste. 1n addition to the lead removal process, the team aso
sdected a field encapsulating paint product that was a low volatile organic carbon (VOC ), single
component, moisture cured urethane. Everything sounded to good to betrue, so theteam set up apilot test
a the Wirtz Dam where the new lead paint remova technology and paint coating systems could be tested.

Wirtz Pilot Test:

The pilot test was conducted Feb. 9, 1995, by the LCRA project team to determine if the hydroblasting
technology sdected could provide a comfortable level of surface preparation for long term field
encapaulation of the existing lead and/or chrome based primers. The technology that sdlectively removed
the surface coatings, including the lead and/or chrome primers, was demonstrated by Cavi-Tech, Inc. of
Atlanta, Georgia. Cavi-Tech demondrated their Cavi-Blast system, a 20,000 pg, interrupted flow,
hydroblasting technology that removed existing paint one layer a atime, removed rust and scale and could
blast to bare stedl if needed. In addition to the selective removal, the Cavi-Blast left agood anchor pattern
on the surface of the remaining paint. All other hydroblasting technology reviewed by the LCRA project
team did not have this capability.

During the pilot test, the hydro-blasting standards developed by Cavi-Tech were demonstrated on the
exiging coatings. These standards were based on the level of coatings and corroson remova. Exigting
coatings were subjected to various blasting level s and the subsequent surface profiles were demonstrated.
Thefirg involved smply removing most of the loose top coat and al corrosion except tightly adherent rust
scde. The second involved complete remova of both the top and intermediate coating, leaving only very
tightly adhered primer. All existing corrosion was completely removed. Thefirgt slandard was rejected
from cong deration asthe bonding between thetop/intermediate coating and the primer were not sufficient to
provide asound surface on which to overcoat. At the second standard, the remaining lead/chrome primer
was found to be extremely sound. It was noted that the Cavi- Tech process could not profile new sted!.
The profiles left on the surface of bare sted were from abrasive blagting activities conducted many years

ago.

All test patches usng the various blast levels were repainted using a sSingle-component, moisture- cured
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urethane system manufactured by Wasser High- Tech Coatings of Kent, Washington. The moisture-cured
urethane utilized a micaceous iron oxide, zinc-filled, surface-tolerant urethane primer, followed by ahigh-
solids urethane mastic intermediate coat designed to use over red lead or other previoudy painted surfaces.
Thetop coat contained aunique micaceousiron oxide, aiphatic urethane. After the paint dried, which took
less than one hour between coatings, the LCRA performed an adhesion test at each blast Ste. The tests
indicated excellent adhes on between the Wasser coatingsand the underlying lead primersat the Steswhere
Cavi-Tech'shigh-stress profile had been used.  The results of the pilot test indicated that the high-stress
Cavi-Blast would only leave lead and/or chrome based primersin areas that were tightly adhered and al
other lead and/or chrome based primers would be removed, extending service life and reducing the risk of
delamination subgtantialy.

Wirtz Project Summary:

The Wirtz project was rebid in May 1995 by the LCRA’ s hydroel ectric department. The bid document
was revised to specify surface preparation requirements, field encgpsulation of the structure and asingle-
component, moisture-cured urethane coating system. The bid documents specified elther hydroblasting or
abrasive blasting methods of surface preparation and an extended warranty on al work performed. The
bidswere evauated by the LCRA, which included lump-sum contractor costs, waste digposd estimatesand
extended warranty information. The average bid price to fidld encgpsulate with a five-year warranty was
$568,578. The high bid was $670,920 and the low bid from Cavi-Tech was $395,417.

Cavi-Tech mobilized on ste May 22, 1995, and set up scaffolding around the superstructure. The
scaffolding aso served asthe framework for several water-tight containment systemsthat were constructed
in modular fashion. Cavi- Tech wasinformed by the L CRA that containment structures could not obstruct
access to the floodgates or the hoist system in casethe floodgates had to beraised. Asit turned out, heavy
rainsin the area created aflash flood Situation, requiring severd of theflood gatesto be opened. Cavi-Tech
was able to move containment and equipment with relatively short notice.

Pollution prevention opportunities associated with both the Cavi-Tech process and Wasser' s moisture-
cured urethane coatingswere extremely good.  All blast water used in the processwererecycled through a
closed-loop system. The water used was first contained and collected, then pumped to areservoir tank.
Thereturn water wasthen passed through a cross-flow filtration system and sent back to the blasting pump
before returning back to the blast nozzle. The circulating system was changed out once during the project,
generating 7,500 gallons of nonhazardouswaste water (tota lead below 0.306 mg/l). Thewastewater was
sent to a publicly owned treatment works (POTW) at no additiona cost to the LCRA.

The only hazardous waste generated from the process was 5 tons of spent cross-flow filters and some
dudge removed from settling tanks used in the water circulating syssem. The filters and dudge were
incinerated, cogting the LCRA $9,960 in waste management disposal. The new paint coatings dso had
ggnificant pollution prevention components. The Wasser coatings were high in solids and contained
gpproximately 2.8 pounds of VOCs per gallon compared to conventiona epoxy coatings that contained
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gpproximately 7.5 pounds of VOCs per gdlon, reducing VOC emissions by more than 87 percent. The
Wasser coatings aso had an extended pot life (as long as it was kept away from moisture), reducing the
potentia volume of paint waste that could have been generated. Traditiond two-part epoxiesthat require
mixing often have a short pot life and cure before being completely used.

The Wasser products also saved Cavi- Tech time during the application process. Thesingle- component,
moisiure-cured urethanes were easy to use and quick to dy. The added benefits, which improved
production rates, included no dew point or temperature restrictions. Most other paint products have dew
point and temperature restrictionsthat dow down production rates during application. Traditiona two-pat
epoxiesare generaly low in solids and would cover gpproximately 30 percent less surface areaper gallon
than the high solids Wasser coatings.

Significant savings in project costs aso were attributed to reduced hedth risks associated with the
generation of hazardouslead dust. Dueto the wet method of surface preparation used by Cavi- Tech, and
Cavi-Blast generated particulate size, low levelsof lead exposure (12- 15 ug/™) were expected at the blast
face. The LCRA performed air monitoring within work areasto confirm that lead levelswere well below
the OSHA action level of 30 ug/™ average for an eight-hour day. The LCRA personal monitoring data
confirmed that levels of lead were consstent with historica data supplied by Cavi-Tech. The LCRA data
ranged between 5 and 19 ug/™ for lead.

Conclusions:

The Cavi- Tech process combined with the Wasser Coatings' s Single-component, moisture- cured urethane
will be used again by the LCRA. The Cavi-Tech process can be used in dmost any gpplication where
existing sted structuresrequire repainting. The Wasser coatings have many gpplications, especidly when
ged structuresin damp, cold or adverse environments are being considered. The combination of thetwo
technol ogies becomestruly codt- effectivewhen lead and/or chrome based primersare present. The Cavi-
Blast system generdly resultsinlow levelsof hazardous|ead dust and reduces hazardous waste volumes by
more than 90 percent. The use of Wasser’s single-component, moisture-cured urethanes will sve
contractors costly downtime due to dew point and temperature restrictions. The Wasser coatings aso
provide excellent corrosion protection and service life, especiadly when used to field encapsul ate | eed-based

paint.

The waste reductions and cost savings associated with this project clearly demondtrate that pollution
prevention pays. It should be noted that severd LCRA employees on the Wirtz project team were
recognized for ther efforts by the LCRA through a company-wide awards program that recognizes
employeesthat “MakeaDifference” For moreinformation on the Wirtz project, please contact Mark L.
Johnson, the LCRA Pallution Prevention Program coordinator at (512) 473-3200 Ext. 2868.
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