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Abstract

The Lower Colorado River Authority, Austin, Texas, refurbished the Comal County Utility Plant located in New Braunfels so that is can be used for public, commercial businesses.  The story is the transformation of a power plant, built in 1926, which contained asbestos and lead based paint (lbp) and had been closed for decades, into an asset for the community. 

1.
Introduction

Every project starts out with a where, when, what, how statement.  This coatings project involved removal by manually held ultra-high-pressure waterjetting (UHP WJ) of approximately 410,000 square feet of lead based paint from the historically significant Comal County Power Plant located in New Braunfels, Texas.  The project combines renovation, but not restoration, and historic preservation. The owner is Lower Colorado River Authority, the coating manufacturer is Wasser High-Tech Coatings, the contractor is UHP Projects Inc. The coating removal portion started around September, 1999, and continued through June, 2000.  This project was the first time the contractor had worked with the owner. 

Every project has more to the story than “just the facts.”   Every project involves interaction and representation of the three points of view that must come together in the bid specification for the surface preparation and coating application to be successful and flow smoothly. (See Frenzel for further discussion) These points of view are: 

· owner, 

· coatings manufacturer, and 

· contractor. 

Certainly any project that deviates from a traditional blasting and painting must have the upper management of the owner firmly in support of the process.  The owner or operator of the facility initiates and controls the project often with the assistance of an engineering or planning firm who may act for the owner.  In this project, the owner selected early in the process a coating system based on past history.  The question then became how to write the specifications for public bidding and how to select a qualified contractor.

The Bid Specification language allows people to work together on projects.  When all three viewpoints- owner, contractor, and coatings manufacturer come together- a “new or emerging” process becomes an accepted process.  Responsibility is shared between the three parties.  The owner, coatings manufacturer, and contractor can get together and discuss solutions that are mutually beneficial.  Often the result is that the coatings manufacturer and the contractor work together to supply cooperative warranties or guarantees to the owner.
2.
The OWner

2.1
Who is the Owner and What Role does the Comal Plant play in the community?

The Owner is a conservation and reclamation district that generates hydroelectric power, manages the waters of the Colorado River, operates parks and assist communities in economic development. (See LCRA News)
Water is a major recreational and economic source for New Braunfels founded in 1845. For many New Braunfels residents, the Comal Plant has been a city landmark, guarding the entrance to Landa Park, the "Largest in Texas" for more than seven decades.  Community interaction and response was a top priority for the owner. (New Braunfels Chamber of Commerce, Landa Park literature)

The power plant is 20 feet from the pristine Comal River with three endangered species and sixty-three species of flora and fauna in the immediate vicinity.  Comal Springs feeds a 1.5 million gallon pool in the park. The nearby Schlitterbahn Waterpark Resort is one of the nation’s largest waterparks, featuring 65 acres of water recreational areas.  The Comal plant is very visible as it is located two blocks from the historic town square and across the street from Wurstfest Hall, a major Texas celebration and tourist attraction.

Williams described the interaction of the LCRA with the community.  The Comal power plant was built in 1926, before the owner was created.  The owner subleased Comal from the Guadalupe-Blanco River Authority in 1942 and gained full title in late 1972.  After prices on natural gas continued to spiral, the owner pulled the plug in 1974, but not their involvement and commitment to the community. 

The owner has a strong eco-friendly policy.  They do the right thing for air quality, water quality, the community, occupational safety and health, and general environmental enhancement. “We’re recycling a power plant,”said John Gosdin, LCRA manager of parks and conservation services, who has overseen the work. (See Williams) In the late 1970's, LCRA leased the 37 acre site to the City of New Braunfels and New Braunfels utilities.  The plant lay dormant.  It was discovered in 1986, that salvagers of the equipment and steel had damaged some interior insulation, included friable asbestos in the 1979-82 time period. Starting in 1989, the owner removed 6,300 cubic yards of contaminated asbestos-containing insulation and contaminated materials.  Soil contaminated with fuel oil and PCB's, and on-site landfills were remediated.

The removal of the paint and repainting is just one step in a multi-year, multi-stage project.  For this refurbishment project, the owner has spent more than a decade on the environmental cleanup and other site work, including the asbestos, PCBs, landfills, and repairs on the Comal Dam, which helps control the level of nearby Landa Lake. The investment could total as much as $11 million. (See Launius and Williams)
2.2
How did the Owner Decide to Abate the Site?

There were three choices.

· Mothball the building.  This leads to a board-up building with future legal and financial risks to the owner and the city.  

· "Shell" the building.  Removing remaining equipment, stripping the building to its exterior walls, concrete floors and structural steel- would cost an estimated $7 million.

· Tear down the building.  This would cost almost as much as "shelling" the building.

The owner opted to shell the building and develop the site, based on guidelines drawn up by the owner and local community leaders.  New Braunfels Utilities and the city agreed to give up its lease on the building and most of the site.  In this manner future revenues can be generated.  The owner would provide the land and building under a long-term lease and receive a percentage of any project revenues to help recover some of their remediation costs.  Now the Comal Power Plant site could generate tax revenues for the city the first time since the early 1940's.  The new jobs and support service could create an economic impact for the city of at least $12 million a year. (See Williams)

The removal of the lead based paint (lbp) and repainting is nearly the last step to be taken.  Bids went out in Spring 1999, before they knew the final use of the building.  The coatings work began in fall 1999.  In January 2000, it was announced that the owner and a developer had an agreement to redevelop the plant for use as a hotel, restaurant, and conference center. (See New Braunfels Herald-Zeitung)  The removal and repainting of the structure was completed in July 2000.

2.3
What was the condition of the Site?

The metal exposed during the asbestos remediation had accumulation of piles of rust on the floors.  Pigeons roosted in the beams; small animals made their homes in the building.  Most of the windows were cracked, but in place.  Analysis of the paint systems (See table 1) showed that the levels of lead content in the paint ranged from 0.3 to 13.5% by weight.

Because this was to be used for the general public and might be turned into apartments, U.S. Department of Housing and Urban Development's (HUD) Lead Based Paint- Interim Guidelines for Hazard Identification and Abatement in Public and Indian Housing were followed. This is an unusual requirement for an industrial lbp project.  Pre-job lead wipes provided results from 220 to 11, 790 µg/sq.ft. 

Asbestos and lead in the air did not exceed permissible exposure limits if there is no activity in the building to stir up the dust.  The asbestos was removed prior to the painting contractor arrival on the premises.

The amount of structural steel contained in the structure is deceptive.

Interior Structural Steel

363,700 ft2

Exterior Structural Steel

21,250 ft2
Interior Masonry


28,600 ft2
Exterior Masonry


5,400 ft2
To put this into perspective, the walls and flat surfaces covered 55,000 sq feet (5,500 square meters) or slightly over one American football field.  The steel beams, complex shapes with difficult access of 363,700 sq. feet (36.4 square meters) correspond 7.6 American football fields.  Imagine, cleaning 7.6 football fields of area all in the shape of the goalposts.  (Figures 1, 2)

Going into the project, the known hazards were:

· Physical safety concerns including hazards from falling objects, i.e. fire bricks, holes in the floors, and water or bird/animal feces.

· Health hazards from lead paint, asbestos, and the presence of large amount of bird feces. There is the potential for one to contract hypersensitivity pneumonitis, or bird fancier's lung, through exposure to organic debris.

2.4
How The Owner Decide to Include WJ as a process?

It has been noted that the owner seeks environmentally friendly solutions, but they always examine the dollar cost of every project.

The owner has prior experience in removal of hazardous paint in environmentally sensitive areas ( See Johnson Hydroreview, MP, and JPCL) with the Wirtz Dam.  Prior to the Wirtz Dam project in 1995, the owner had been using dry abrasive blasting specifications.  As the owner of the facility, the owner had been paying for the disposal of the waste as a separate part of the project.  As the EPA and OSHA regulations continue to become more comprehensive concerning air, water, and soil quality and worker safety, the costs to removed paint became greater.  Between 1990 and 1995, the owner noticed a great increase in the dollar amount to remove paint and disposal of the waste streams.

In 1995, the owner changed their specifications to ask the contractor to estimate the amount of waste to be disposed at the end of the project.  The owner began to include that cost in the project bid and would allow the contractor to be within 15% of the tonnage.  If the actual tonnage were more than 15% of the estimated, the contractor would pay for the overage.  

It turned out that the cost drivers of the projects were: 

· location and mobilization costs, 

· containment, and 

· waste disposal.  

The owner worked with coatings manufacturers to supply coatings that could go over tightly adherent existing coating or tight primer.  They found that field abatement, not total removal, would be cost and performance effective.  Field encapsulation of existing tightly adherent coatings to date has given quite satisfactory performance.  The hazardous waste generation decreased significantly when all of the lbp did not have to be removed.  The owner has also found that high and ultra-high pressure WJ was saving them considerable amounts of money in waste disposal and containment costs.

The bid document remains open to all types of technologies including dry blasting, wet abrasive blasting, waterjetting, and power tool cleaning as appropriate. The bid document includes consideration of the amount of material released to the air and the total amount of hazardous waste to be disposed.  Over the past few years, the owner has shifted to more WJ as a surface preparation process in maintenance projects based on economics.  The use of WJ without abrasive is possible because these older surfaces already have a primary surface preparation.

The owner also shifted towards greater consideration for the experience and qualifications of the contractor.  The successful contractor is a SSPC QP-1 and QP-2 qualified contractor.  On this project, the contractor used waterjetting, low pressure water washing, chemical stripping, and hand/power tools.

2.5
Reviewing the Specifications and Selecting the Paint System

The owner already had a history of 5-6 years performance with moisture-cured (MC), single component, micaceous iron oxide (MIO) urethane coatings in prior industrial and dam projects over a waterjetted cleaned surface. The coatings were very successful and are performing well.  Touch-up and recoating is not needed after six years exposure.

The owner feels that the high solids, low volatile organic compounds (VOC) approach that meets California air emissions is part of their commitment to pollution prevention and waste minimization.

3.
The Coatings Manufacturer

In this project, the owner selected a coating system based on past history. (See Johnson) Two different technical representatives worked on the project.  A technical representative in New Orleans from the earlier projects worked with the owner initially.  The New Orleans technical representative assisted the owner in reviewing the general request for bid and selecting a coating system suitable for industrial and commercial usage as there would be an indeterminate time before the building was occupied.

As the project started, a technical representative moved to New Braunfels, Texas where the Comal Power Plant is located.   Even though this was the New Braunfels technical representative’s first WJ project, he had 20 years of military maintenance experience and 15+ years of coating experience working with the clients, contractors and various on-site people and welcomed this new learning opportunity.

3.1
The Coating System

The owner’s typical specification for an industrial project has MIO in all three coatings.

· Primer: one coat of moisture cured urethane- MC- Miozinc which is zinc-rich/micaous iron oxide, single component, applied for 3 mils DFT.  The VOC is not to exceed 2.8 lbs per gallon.

· Intermediate Coat: MC- Miomastic or MC- Ferrox -B

· Top Coat: MC- Ferrox-A- MIO-filled, single component, moisture-cured urethane.  VOC- not to exceed 2.8 lbs per gallon

3.2
Surface Preparation

For abrasive blasting, the coatings manufacturer felt that a change from SSPC SP-10 to SP-6 or for SSPC WJ-2 to WJ-3 would be sufficient for quality performance. (See Frenzel)  Tightly adherent, sound coatings could remain.  Since it was unknown what the final developer would want as a color scheme, the coatings manufacturers felt comfortable that the primer could be put on with an open end recoat time.  The stricture was that the primer would have to be cleaned before recoating.  This could be a cost savings to the owner because they had originally specified a three coat industrial coating and now the owner was down to a single coat.

However when a potential developer became identified during the course of the project, the owner went with a primer and semi-gloss topcoat to take advantage cost savings of the scaffolding already in place so that the building would not have to rescaffold again for coatings application. The coatings manufacturer felt that the two coats would be quite sufficient because this is a low stress exposure with no UV exposure.  For all interior structural steel, interior plates, ladders, doors, windows and exterior signs, windows and frames, awnings, ladders and door, the coating system was primer and a attractive semi-gloss, luster top coat with the desired finish color to match existing colors on doors, windows, signs, and ceiling.  The exterior concrete coating system was a buff primer and a luster top coat to hide the multiple tones of the underlying concrete.

The coating, a single-component moisture-cured urethane (MCU) is very reliable, easy to use, and very user friendly.  The contractor can pop the lid on the can; stir it up; and put it into suspension.  The paint can be applied with brush, roller, or spray without addition of thinner with a very long pot life. The coating can be applied under adverse conditions, of rain or cool, damp weather.  There is very little to no down time from a contractor’s point of view.  Cost savings is found in less thinner, less downtime, and the MCU system is typically one-half the thickness of an epoxy system.

4.
The Contractor

The public bid process included responses of dry abrasive blasting, but the selected process was UHP WJ.  The contractor was SSPC QP-1 and QP-2 qualified with a history of similar projects throughout the world. (See Dupuy)

One of the principals has over 25 years experience as a general contractor with dry abrasive blasting.  Over the past seven years, he has found UHP WJ to work well in all sorts of maintenance projects.  The contractor started in 1993 and has grown to 150 employees, multiple vacuum systems, and 12-13 UHP WJ pumps. The two principals met in 1989-90 on the USS Enterprise in which 265,000 square feet of bilges and machinery rooms was cleaned with WJ and painted. The coatings have lasted without failure to date. The contractor handles on-shore and offshore projects, large and small, from the one-two day to multi-year contracts.

The first impression during the pre-bid conference when the estimators walked into the Comal Plant was the Gomer Pyle Syndrome “GOLLY!” UHP Manager Bob Ashworth said “We Looked up- It was a large job.  Piping was being removed along with the last of the asbestos.  There is a lot of steel in this plant- maybe more so than on a ship or bridge. The steel just goes on forever and ever.  It was a challenge to see all the building.” ( Figure 1 and 2)

Ashworth feels “There is no other company in the world that has the caliber of the people that we do.  It was a very exciting job. It was a job that we are very well suited for.  Our people are trained in these types of jobs.  It was a difficult job and a kind of job that we like to take on.” Their projects managers bring dedication, loyalty, and outstanding experience to each site.  This attitude comes out in their work and public response.

The contractor breaks down all large projects as multiple small jobs in each small section and put it all together for estimation.  The contractor made several trips to the site.  As Ashworth said, “LBP does not strike the fear in us as they may in an abrasive blaster.  When you use water to remove lbp, it’s not the hazard it is with dry blasting.  Your people are not exposed to the hazard of air borne contaminants.  It’s a much safer application. We do not have to do full containment. We contain water. We do blood lead levels. We do full training.”

One of the challenges of the bid was to meet the acceptance criteria for lead wipe levels as negotiated with the owner.

5.
The Project

5.1
Startup

The most difficult part of every project is just getting the equipment set up and mobilized.  The contractor tackled environmental details first.  Lined, sand-filled, bermed containments for all of the equipment and pumps were set up to contain any diesel spills with easy clean up.  The contractor set up plumbing to make ensure water volume to the farthest areas.  They built the gutter work for the windows.

A comprehensive health and safety plan is implemented early, especially for the people they hired from the community. Word-of-mouth brought people to the site. The contractor management was very impressed with the quality of people.  The contractor hired several people from the community and trained them to be waterjetters, and hired local painters and general labor.  Everyone learned and came to work with a very good attendance record. 

The contractor brought about 7 people down.  There were 60-65 people total working at one time between the WJ, painting, scaffolding, electricians, and environmental personnel. The financial investment in a very good training program and training trailer paid dividends throughout the project.  The contractor had complete control of the building and work force.  Some of the new personnel found permanent positions.  The community benefited with a payroll about $10-12,000 per day.

5.2
Safety Meetings

A full time safety person was on the job each and every day and held a 15-minute safety meeting each andevery morning.  They went over every safety problem as they were identified.  The owner was at every meeting.  The coatings technical representative was there several times. The employees notified the contractor of each and every problem as they saw it, not later.  Every job will have some safety violations, but when you have a program running like on this job, it gives the contractor the sense of security that you will not be caught for a flagrant violation.

5.3
Obstacles and Challenges Found During the Project

On any project, there is always the potential that obstacles and differences can escalate into major objections that cannot be resolved. All the parties met, resolved differences, and made compromises that did not affect the quality of the work.

5.3.1
Windows

Windows, Windows everywhere.  Windows are an integral part of the project with over 300 panes and frames.  Most were broken and could not be shut tightly.  If dry blasting had been selected, it would have been almost impossible to contain the dust and debris inside the building.  The WJ made the dust easy.  (Figures 1 and 3)

The windows proved to be fairly easy to clean.  The lbp removal went just as planned with a change in pressure and nozzles to fit the conditions. The contractor rigged troughs under each window to catch both interior and exterior water from the cleaning operations and direct the water into the building for the collection sump. Ground tarps and geotextile material were placed to collect any chips. The work on the exterior of the building of the building was performed with man-lifts and swing-stages. (Figure 3)

The painting of the muttons and cross-pieces was exceedingly time consuming.  All of this work had to be done with small, fine hand brushes. It was very tedious and the opening mechanism is chain driven that couldn’t be seen when it is shut. You had to get up close and personal before you can see the full extent of the problem.  The contractor finally worked out a system to speed up the job. (Figure 4)

5.3.2
Brick Surfaces

The surfaces varied from old steel with multi-layered paint, to hard brick, to horse hair filled mortar and very soft, old brick.  The paint over the soft interior stucco and concrete was softened with biodegradable chemical strippers and washed down gently. Concrete and brick were not repainted. Some of the substrate was soft brick made in 1922. Some of the mortar was sandstone and horsehair. 

5.3.3
Appearance of WJ-3 compared to SSPC SP-6 (See Frenzel)

For the most part, the existing paint system was easily removed to the NACE No. 5- SSPC SP-12 surface preparation of WJ-3 with retention of tightly adherent primer.  However, early in the project, the contractor had been routinely delivering a WJ-2 because they were training the new employees.  After the initial training program, the contractor switched to the specified WJ-3. The third party inspector from a nation-wide engineering firm that deals with power plants representing the owner had not seen WJ before.  Because he had been getting a WJ-2 visual cleanliness, the third party inspector, simply through lack of experience, did not want to accept a WJ-3 surface.  The WJ-3 appearance was not a problem for the coatings representative.  This issue was resolved with a joint meeting of the owner, the contractor, the coatings technical representative, and looking at representative photos of WJ-2 and WJ-3 from Dr. Frenzel as well as photos from prior owner projects of WJ-3 in which the same coating system had been used and was performing well. (See Johnson and Lever papers on Wirtz Dam)  (Figure 5)

The contractor hit one section that had a tightly adherent black layer that was very difficult to remove.  It was initially identified as paint, but proved to be mill scale.  The jetters would "grind" on the mill scale until it was removed.  This term does not mean that they were using mechanical grinders.  The WJ industry has adopted the term "grinding" to reflect that the nozzle is rotating and a circular pattern is produced.

5.3.4
Apparent Specification Contradiction

During the first month, it was discovered that the specification had a contradiction that had not been discussed in pre-bid or pre-start meetings.  The bid called for WJ-3 or SP-6 in the surface preparation section and complete removal of all lead-based paint (lbp) in the remediation and abatement section.  The contractor had bid with WJ-3 as the surface preparation with the appropriate HUD closure requirements for lead wipe samples.  The third party inspector was calling for complete removal, or WJ-1.

The surface preparation section contained language that took into consideration both abrasive blasting and water jet cleaning. "Surface finish shall be visually free of all oils, greases, dirt, and foreign contaminants.  Rust, rust scale, and loose mill scale shall be removed except that a thin layer of tightly adherent corrosion may remain in the bottom of the pits or inert brown ferric oxide or black magnetic iron oxide stains may remain as a tightly adherent thin film on the corroded steel surface. All existing paint shall be substantially removed to the metal substrate (SSPC SP-6/ SSPC SP-12/WJ-3). A thin film of prime coat on the metal substrate or shadows of prime coat in the metal substrate profile may remain provided the remaining paint has been fully subjected to the water blast intensity.   A profile of 1.8 to 2.1 ml should be sufficient to provide good adhesion and bonding of prime coat and overcoat." 

The abatement section stated:  “Visible lead-based paint shall be removed from accessible surfaces interior to the building.  "Following coatings abatement, perform visual inspection.  If deteriorated painted surfaces and/or visible amount of dust are still present, these conditions must be eliminated.  Conduct wipe tests on abated masonary substrates to ensure complete removal of lead-based coatings. Conduct wipe tests on abated steel substrates following application of primer to ensure complete removal of lead-based coatings.

The contractor interpreted this to mean that the check for visible lbp would be made at closure after the primer and topcoat had been applied.  The third party inspector interpreted the abatement statement to mean a SSPC- SP-10 or WJ-1 should be achieved prior to painting.  The owner and contractor came to the resolution that the visible lbp statement was invoked after the primer and topcoat was applied.

5.3.5
Staging

It was initially thought that the interior of the building could be cleaned from manlifts with a minimum of rigging .  This was the case for the turbine room. The estimated 240,000 sq. ft. in the turbine room was removed and then painted within the same time period. There were 12 jetters, 4 supervisors, and 8 painters working simultaneously.  However for most of the building, scaffolding and dance floors had to be constructed.  A national firm was hired for the staging.  It was found that the WJ and painting could proceed faster than the staging could be erected and moved.

5.4
Project Air Monitoring

The PM-10 test for particulate matter with a mean diameter of 10 micrometers or less was not applicable because of lack of visible dust in the working area.

Ambient Air monitoring was measured for the first ten days. Fifteen samples were taken with only one above the “no detection” level.  The detected sample was 40 µg/m3   with an average of. 2.7 µg/m3 .  Air monitoring of the jetters personal breathing zone is given in Table 2.

After the air monitoring results were reviewed on this project, project management made the decision to remove the respirator requirements initially enforced during the testing procedures and to implement a random sampling as necessary to insure personnel safety.  These types of readings are typical on UHP lead abatement projects.

The personal safety precautions focused on personal hygiene, i.e., washing hands and face, and changing clothes in the change room. The emphasis is “Do not take lead home.”  Personal hygiene is the major precaution on a WJ job as compared to the requirement of full face, air supplied hoods, and engineering controls of negative full containment on dry blasting projects.

5.5
Project Waste Management

To meet the HUD guidelines for closure on the building, the entire structure was pressure washed before wipe tests were taken.  All areas were prepared to provide closure wipe tests agreed upon by the owner and the contractor.

The river is right next to the plant.  On the river side, they built a double 4 foot high silt fence and bermed with soil.  From the building to silt fence, they put down a double layer enviro screen.  They collected any water that came from the building through gutters and put it back into the building where it was stored.  There was no contamination in the soil.

The contractor was able to direct almost all the water back to inside when working on the windows by building special gutters. On some of the windows and outside areas, the paint was coming off in chunks. They used 100 mesh enviro screens to clean the water and collect the paint chips as we went along.  The screens were placed out 30 feet from the building.

At least one month was spent on clean-up, closure and final painting details.  In addition to the main building, two separate pump houses, a bridge and a gate valve on a concrete bulwark in the river were refurbished.

Most of the wastewater used on the project was collected on the concrete floors in the interior of the building and pumped to a holding tank and a large sump area.  The solids were allowed to settle during the project.  Retained water evaporated during this time.  The water was separated from the solids through decanting and filtrations.  After the water was tested for heavy metals by an independent lab using the TCLP method (Table 3), the non-hazardous 400,000 gallons of effluent water was disposed through the municipal water treatment facility at a cost of $2.79/1,000 gallons (0.003 dollars per gallon) or a total cost of $1,126.

The painting process generated approximately 44,000 pounds of hazardous waste (paint cans and other solids) that were disposed of by the owner.  This waste stream included an estimated 4,000 pounds of waste paint thinner.  This waste stream would be present whether waterjetting or dry blasting was used to clean the building.  The contractor kept all of the ground tarpaulins for future use.   

Another 10,000 gallons (estimated 50 tons) of hazardous waste sludge comprised of the solids that settled from the water was disposed by the owner. The total estimated costs for this hazardous waste disposal was estimated at approximately $20,000.

Let’s compare the above with the waste disposal profile of the scenario of using dry abrasive blasting.  If dry abrasive blasting had been used for the surface preparation, an estimated 6-10 pounds abrasive/square foot for the coating removal would have been required.  With the assumption of 8 pounds per square foot, the spent abrasive, which would have been mingled with lead paint, would amount to 3,280,000 pounds (1640 ton). The containment and cleanup of this abrasive and generated dust would have presented a major effort and would have been very labor and time consuming.

For comparison, non-hazardous abrasive disposal varies somewhat and costs approximately $65 to $75 per ton in the Norfolk, Virginia area.  This calculates to $106,600 for non-hazardous abrasive disposal.  It costs about $0.25/pound if the abrasive stream is hazardous, or an estimated cost of $820,000.

Look at this project from a waste minimization viewpoint.  The assumption is made that the amount of waste paint and thinner materials would be the same whether using WJ or abrasive blasting. Compare the volumes 10,000 gallons of hazardous sludge generated on the project with the calculated 3,280,000 pounds of abrasive.  Assuming 100 pounds abrasive per cubic foot, this calculates to 32,800 cubic feet or 246,000 gallons.  The project, in terms of 50 gallons drums, would have generated 200 drums WJ sludge compared to an estimated 4920 drums of spent abrasive.  The volume of hazardous spent material is reduced 25 times.

6.
Overall Project Feeling

All three participants, the owner, the coatings supplier and the contractor approached this project with a "win-win" attitude.  Resolve differences early in the start-up.  Work towards a solution to educate the inexperienced personnel.  Maximize safety and pollution prevention. Get the maximum performance.  The project turned out good with an extremely well appointed building.

6.1
Lasting impression from the coatings technical representative

This section is a summary of interview remarks made by the New Braunfels coatings technical representative near the end of the project.

This project is neat.  We are taking an old building that had all the hustle and bustle of a power plant.  For years, it has been essentially abandoned and had deteriorated into a derelict condition.  Now the building is being recycled as a viable entity.  The owner is bringing it back into the life of the community providing future service to New Braunfels.

To go in this building and dry blast it, in my mind, would have probably polluted the building and the surroundings with abrasive media to the point that it would have been falling out of the cracks for years to come.  The UHP WJ, is very effectively removing the old lbp.  WJ allows the contractor to get the paint down on the floor.  They are putting the paint and water into a large cistern.  They are not getting the media permeated into the nooks and crannies of the building.

Another advantage is the coating and UHP WJ is almost a marriage made in heaven.  The coating can go on in damp environments.  You can literally apply it in parts of the building while they are WJ in other parts of the building.  You couldn’t do that with dry abrasive blasting.  Dry blasting would have extended the time out considerably longer if they tried to blast and then coat.  It would take forever to get the dust to settle.

HP or UHP WJ is very clean when you compare to the dry blast.  The coatings technical representative has been associated with slurry blast and you still have a lot of stuff to clean up. With the HP WJ, not only does it clean the pores of the steel, you do not have the problems of residual dust which gets into everything.

The side issue of a little rust bloom is minimal.  Because you are doing manual WJ, you tend to get a light rust bloom afterwards. Wasser’s moisture cured urethane coatings are made for that environment of a light rust bloom.  It works long term on steel which is not perfectly prepared so you do not need a SP-5 or SP-10, or WJ-1 or WJ-2.  The single component, zinc based, micaceous iron oxide moisture cured urethane provides a tenacious coating.  The barrier properties are combined with active corrosion protection in case of a breach.

From a coatings and cleaning aspect, the contractor had very little down time from equipment.  When you go in and look at their work, it is very clean. There is virtually no collateral damage to the building. The coatings are removed to the edge without damage to the brick.  The edges of the beam are where the paint ends.  The paint application work is pristine; it doesn’t go onto the brick.  The quality is very professional.

When I talk to the owner, they all agreed that UHP WJ is doing an exceptionally fine job.  The owner is quite pleased with the removal, coatings, application, and the treatment the contractor is giving to the building. It has been a joy to the coatings technical representative to work on the building and with the people.  It is a joy to see someone like the owner who takes the time to re-designate what the building is to be used for, and to recycle it to be an asset to the community.  Everyone is working towards that common goal.

6.2
Lasting Impression- Contractor

This section is a summary of interview remarks made by the contractor project manager near the end of the project.

The use of WJ is safer for the community.  If you had abrasive blasted, there is no way you could have kept all the dust and debris inside the building. The containment costs would have been enormous.  The owner involved the community in the planning; they are in tune with what is going on around them.  We are only two blocks from the main square.  When the general public sees a cloud of dust coming out of an old building, the first thing they would think is lead poisoning.  This didn’t happen.  We had people stopping by and telling us “How great the building looks.”

Most all of the people we brought down here from Virginia fell in love with New Braunfels.  Some of them have tried to desert us and stay here.  The vendors and suppliers have been great.  If they didn’t have it, they would call around and help us find it.  It’s has been a real pleasure.  That’s what we will remember about this project.

7.
Benefits and SavinGs on this Project

There are savings in the project costs attributed to reduced health risks associated with generation of lead dust and reduction in the amount of containment. 

The lead remediation was completed with no detrimental effect to the surrounding tourist and recreational areas and the pristine river with its 3 endangered and 63 species of flora and fauna.  There was not contamination to the surrounding environment or disruption to local activities.

It is estimated that the project saving were over $500,000 by using UHP WJ technology over abrasive blasting.  These savings resulted from minimal containment requirements, reduced waste disposal, and high production rates.

The exposure to health risks for all employees was greatly minimized and confined to the actual work areas.  The containment due to airborne dust was negligible and presented few problems.

8.
Summary

For lead abatement projects, the advantages are: 

· greatly reduced waste streams and costs

· minimal environmental impact, and

· greatly reduced liabilities.

Worker and surrounding area exposure to contaminants are minimized.  The advantage of knowing approximate disposal costs prior to the start of each project makes budgeting easier.

Coatings manufacturers have accepted this surface preparation technology and are approving their products in conjunction with properly prepared surfaces using UHP WJ. Many have issued standards for their own products or have endorsed published standards.  The industry has successfully cleaned and recoated millions of square feet of area in a variety of application. (See Dupuy)

UHP WJ surface preparation technology has earned its place as an accepted surface preparation technique.  The large numbers of projects that are being completed each year add to the database of information that has proven this technology to be a cost effective, environmentally friendly technology for may maintenance coating applications.
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11.
Tables

Table 1. Initial tests for the Paint Systems over Various Interior Areas

	Parameter, 
	Action Limit

TRNCC 335.568
	Comal Building 

Paint  Solids Analysis

	total cadmium
	0.5 mg/L
	<0.50 to 143 mg/Kg

	total Chromium
	1 mg/L
	54- 8,592 mg/Kg

	total Lead
	1.5 mg/L
	3100- 135,600 mg/Kg


To put this in simpler terms, the lead paint content of 135,600 mg/Kg corresponds to 13.5 %. 

Table 2 Air Monitoring, Jetters Personal Breathing Zone

	Blasters personal breathing space
	µg /m3 Lead, 8-hour TWA, 

	10/01/1999
	BDL

	10/01/1999
	BDL

	10/05/1999
	BDL

	10/05/1999
	BDL

	10/14/1999
	BDL

	10/14/1999, enclosed room
	120

	10/15/1999
	BDL

	10/15/1999
	40

	10/15/1999
	BDL

	10/15/1999
	20

	10/15/1999
	BDL

	10/15/1999
	BDL

	10/18/1999
	BDL

	10/19/1999
	BDL

	10/19/1999
	30

	10/19/1999
	BDL

	10/19/1999
	BDL

	10/20/1999
	20

	10/20/1999
	70

	10/21/1999
	BDL

	10/21/1999
	BDL


The detection limit was 20 µg/m3 .  The Action Limit is 30 µg/m3 . TWA=Time weighted average.  BDL- below detection limit

Table 3 Analysis of Decanted Water

	TCLP Metals
	Analysis of Decant Water
	Reporting Limit
	Regulatory Limit

	Component
	Result  mg/L
	mg/L
	mg/L

	Arsenic
	< 0.10
	< 0.10
	<5.0

	Barium
	<1.0
	<1.0
	<100

	Cadmium
	<0.10
	<0.10
	<1.0

	Chromium
	<0.20
	<0.20
	<5.0

	Lead
	<0.20
	<0.20
	<5.0

	Selenium
	<0.10
	<0.10
	<1.0

	Silver
	<0.10
	<0.10
	<5.0

	Mercury
	<0.01
	<0.01
	<0.2
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Extensive structural steel on the interior of the building to be cleaned and recoated with a moisture cured urethane.  
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Trough under window to direct water into sump

Close up of painted window
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mechanism.



Figure 5
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Beam in initial condition on left side and cleaned

to WJ-2 on right side.
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