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Abstract 

The objective of this project was to successfully demonstrate and evaluate 
two technologies for extending in place the service life of failed metal roofs 
on two different buildings at Wheeler Army Airfield, which is located in a 
severely corrosive marine environment. A polyurea-hybrid coating was 
applied to a leaking corrugated aluminum-panel roof on a barracks build-
ing, and a structural standing-seam metal roofing (SSSMR system) with an 
innovative sub-purlin framing system was used to re-cover a severely cor-
roded metal roof over the Bowling Center.  

Because both technologies allowed the existing metal panel roof to remain 
in place, rehabilitation could be completed more quickly and cost-
effectively than a full replacement. The projected return on investment 
(ROI) for these technologies ranged from 21.6 to 28.7 depending on as-
sumptions. Additional benefits not quantified in the ROI analyses include 
deferred roof-removal costs; reduced costs for restoring protection of 
building occupants and interior furnishings; and reduced disruptions of 
building operations during rehabilitation. 

When full replacement of a failed metal roofing system is being consid-
ered, Army facility managers should also evaluate the feasibility of using 
one or both of the demonstrated technologies to reduce roof rehabilitation 
time and cost burdens. 
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Executive Summary 

This Corrosion Prevention and Control Program demonstration tested two 
market-available technologies for rapidly and cost-effectively rehabilitat-
ing failed corroded metal roofs. One is a high-build polyurea-hybrid mem-
brane-producing coating, and the other is a structural standing-seam met-
al roof (SSSMR) system that uses a customized sub-purlin system that can 
be fastened through the failed roof. 

A polyurea coating can be used to extend the service life of a damaged 
metal roof for many years. Different formulations are used to achieve a 
range of physical properties. These coatings are typically field-applied onto 
existing metal roofs to provide a flexible, impermeable membrane for 
long-term protection against water intrusion.  

The demonstrated sub-purlin framing system can be custom-fabricated 
with slot depth and spacing to nest over the profile of an existing metal 
roof and provide a level surface for placing new metal roof panels. The 
metal panels marketed today provide many improved material properties 
compared with those available in the 1980s when metal roofs began to ap-
pear in significant numbers on military installations. They can be formu-
lated to reduce building cooling loads and for improved resistance to chip-
ping, peeling, fading, and chalking, helping to reduce building life-cycle 
costs. 

This report documents the demonstration of each technology on separate 
buildings at Wheeler Army Airfield, Hawaii. Lessons learned related to site 
selection and application parameters particularly with the polyurea coat-
ing. 

An exposure rack with coupons for evaluating the polyurea coating and the 
PVDF coated metal was erected on a building at Wheeler AAF. The cou-
pons will be evaluated in the laboratory on a yearly basis to assess perfor-
mance. 
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Unit Conversion Factors 

Multiply By To Obtain 

degrees Fahrenheit (F-32)/1.8 degrees Celsius 

feet 0.3048 meters 

gallons (U.S. liquid) 3.785412 E-03 cubic meters 

inches 0.0254 meters 

mils 0.0254 millimeters 

square feet 0.09290304 square meters 
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1 Introduction 

1.1 Problem statement 

Metal roofing has seen a continual increase in use on Department of De-
fense (DoD) installations since the 1980s. In 1999, metal roofing was esti-
mated to make up 21% of the total amount of roofing on nonfamily hous-
ing buildings on Army CONUS installations (Bailey 1999). This percentage 
is probably much larger today, and standing-seam metal roofing is most 
often specified both for new buildings and for steep-sloped conversions of 
low-slope membrane roofs.  

Metal roofing system components on buildings located in severely corro-
sive environments often fail prematurely due to advanced material degra-
dation. Common failure mechanisms include weakening of roof member 
attachment points or perforation of the roofing sheet material. Contrib-
uting factors include continual wet and humid climates, aerosolized chlo-
ride contamination from close proximity to sea water, and accumulation of 
industrial pollutants or soil on roof surfaces. Roof design issues that may 
contribute to poor performance include selection of inappropriate coating 
materials and poor roof detailing. Of significant concern is that degraded 
roofing structures exposed to natural phenomena such as high winds asso-
ciated with tropical storms can cause catastrophic structural failures. Four 
typical examples of metal roof corrosion are shown in Figure 11

As older metal roofs of lower quality are degraded by severe corrosion, 
Army Departments of Public Works (DPWs) must plan for rehabilitation 
or replacement. Properly selected roof-rehabilitation strategies offer DPW 
facility managers low-risk, high-payback facility sustainment options. In-
novative technologies and approaches can avoid conventional tear-off and 
replacement, and extend the service life of roofs already in place while re-
ducing construction and demolition waste.  

.  

1.2 Objective 

The objective of this demonstration was to install and evaluate the effec-
tiveness and costs of applying either a polyurea coating or a roof re-

                                                                 
1 All figures are presented in sequence immediately following reference list. 
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covering technology for failed metal roofing systems in a severely corrosive 
environment. 

1.3 Approach 

Wheeler Army Airfield (AAF), Hawaii, was selected as the demonstration 
site owing to its location in a marine coastal environment. A polyurea-
hybrid coating was applied to a leaking corrugated aluminum panel roof 
on a barracks building (Bldg. 118); and a severely corroded metal roof over 
the Bowling Center (Bldg 835) was re-covered with structural standing-
seam metal roofing (SSSMR) system using an integral sub-purlin framing 
system. The ease of application, cost effectiveness, and functionality of 
these technologies were assessed.  

The AAF DPW selected a barracks building and a recreational center hous-
ing bowling lanes for the demonstrations. Both buildings had recently 
been inspected by the DPW and determined to need roof replacements. 

The work on each building was performed at separate times during spring 
and summer of 2008. Individual contracts were issued for each technology 
demonstration. Preliminary onsite meetings were held with representation 
from ERDC-CERL, USACE, DPW, the prime contractor (Mandaree Enter-
prise Corporation) and the subcontractors to plan, program, and execute 
the project with minimal disruption to facility operations. Health and safe-
ty plans, work plans, and quality control plans were provided and ap-
proved by the government before work began.  

Metrics were established to quantify the success of each demonstration. 
The metrics for the polyurea hybrid test coating addressed color, thick-
ness, and aesthetic properties; effective sealing capabilities; and the avail-
ability of a 15-year warranty. The metrics for the roof re-covering system 
included corrosion treatment and coating properties; availability of a 20-
year warranty; ability to meet wind uplift requirements as attached over 
the existing metal roof; and minimal use of exposed fasteners.  

Follow-on condition evaluations of the demonstrated materials will be per-
formed over a 3-year period. This will be done through the evaluation of 
coupons mounted on an exposure rack at Wheeler AAF. 
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2 Technical Investigation 

Wheeler AAF is located in the central area of Oahu, HI, approximate lati-
tude: 21 29’05” N, longitude – 158 02’23” W. The test site is approximately 
10 miles west, 9 miles north, 11.6 miles east, and 12 miles south inland 
from the Pacific Ocean at an elevation of 837 ft (255 m) above sea level. 
This site was chosen because it is located in a highly corrosion-prone area 
and an environment with high wetness and ultraviolet (UV) exposure that 
severely degrade roofing systems.  

2.1 Polyurea coating 

2.1.1 Technology description 

All polyurea coatings consist of two components: an A-side 
(polyisocyanate pre-polymer) and a B-side (resin blend formulation). The 
resin blend consists of amine-terminated molecules of varying sizes and 
types. The choice of particular amines and the ratio of the selected amines 
included in the coating will determine the performance and the properties 
of the polyurea. A pure polyurea has no hydroxyls intentionally added to 
the system. If hydroxyl-containing products (polyols) are included, the 
coating is considered a polyurea hybrid. A polyurea hybrid resin blend 
may contain catalysts for system reactivity, and it may also contain addi-
tives such as pigments dispersed in a polyol carrier. For the current pro-
ject, a polyurea hybrid resin blend was used. 

2.1.2 Project roof overview 

Building 118, a three-story troop barracks building, was selected for the 
technology demonstration. Its existing corrugated aluminum roof (Figure 
2) is part of the original 1980 building construction and measures approx-
imately 20,000 square feet. As the result of a 2005 real property condition 
assessment, the roof was determined to require replacement due to its age 
and recurring water leaks. The service order history for this roof indicated 
that only minor repairs were performed over the service life period, but an 
acrylic-based coating had been applied during this time. Defects noted 
were typically leaks around roof penetrations. In August 2005, the 
Wheeler AAF DPW submitted an Engineering Work Request for the Build-
ing 118 roof replacement action.  
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During the selection process, the logistics of coating this fully occupied 
barracks with vehicles surrounding it was analyzed to determine the many 
contingencies that would have to be addressed during the coating process. 
These included the limited staging area, the close proximity of a child care 
center (Figure 3), the many vehicles that could be affected by overspray, 
the need to isolate the fumes from the barracks air-handling system, the 
effect of weather on the application process, and the necessity that the 
coating pigment match the building’s copper color requirement.  

2.1.3 Project design 

Building 118 is one of many structures at Wheeler AAF designated as his-
toric, and therefore is required to conform with certain exterior color re-
quirements. In the original project narrative, the specified test coating col-
or was an aluminum/silver color. However as the project design was 
developed, a color change from silver to a copper was required by the gov-
ernment. The copper coating was slightly more expensive than the silver. 

The demonstration materials selected for use on this project are the VFI™-
11 primer and the VFI™-535 polyurea-hybrid topcoat, manufactured by 
Volatile Free, Inc. (VFI), Brookfield, WI. The topcoat material contains a 
copper-colored pigment that gives the appearance of a metallic coating 
when properly applied. The coating product data sheets are shown in Ap-
pendix 1B (VFI Polyurea-Hybrid Test Coating Information). 

The polyurea-hybrid topcoat is advertised by the manufacturer as having 
been tested using the following ASTM International tests and achieving 
the following results:  

1. Solids: — 98% by weight 
2. Tensile per ASTM D-412 — 1800 psi  
3. Elongation per ASTM D-412 — 500% 
4. Permanent Set per ASTM D-412 — 10% max. 
5. Hardness Shore A per ASTM D-2240 — 60 + 3 
6. Tear Resistance per ASTM D-624, Die C — 250 pli 
7. Water Vapor Permeability per ASTM E-96 — 0.025 perm In. 

The VFI-11 epoxy primer is applied using a conventional airless paint 
spray unit. The VFI-535 copper topcoat is applied using a plural compo-
nent spray system (Figure 4) with a heated fluid line for each component A 
and B to reduce the viscosity for spraying. As the combined A and B mate-
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rial leaves the spray gun it immediately begins to crosslink. The setup time 
of the material is several seconds, dry to touch in 45 seconds, and easily 
handled within several minutes after the material cools. It should be noted 
that polyurea coatings can be formulated for shorter and longer setup 
times. The short setup and cure times are necessary to prevent runs and 
sags in the coating that would normally be experienced when spraying 
high-build coatings using high-volume spray equipment on a sloped roof. 
The short setup time also facilitates coating applications where inclement 
weather may be a factor. Because of the heated lines and fast setup times, 
the polyurea materials can be effectively sprayed in cold weather where 
conventional coatings cannot. 

2.1.4 Installation 

The coating team consisted of a coating manufacturer representative 
trained in surface inspection and preparation, an onsite team leader em-
ployed by the coating manufacturer, and two applicators. Upon arrival at 
Building 118, the team assembled the required man-lift, air compressors, 
electrical generator, and spray equipment. Next, they conducted a visual 
inspection of the roof surface. The roof coating appeared to be a baked-on 
finish with no peeling or flaking. There was minor surface corrosion noted 
on and around fasteners, signs of missing seam sealant/tape, gaps in seal-
ant, and large areas having mold and mildew on the surface. However, 
there were no signs of deterioration to the coating other than color fading. 
The substructure, which was not included in this evaluation, was noted to 
have significant corrosion.  

The contractor pressure washed the roof to remove mold, mildew, and 
chalking from the existing roof surfaces. In areas where mold and mildew 
remained, a mixture of 80% water, 15% bleach, and 5% of a mildewcide 
was applied. All gutters obstructed with debris were subsequently cleaned 
to allow proper drainage of water from the roof.  

After cleaning, the applicators sealed all areas having open seams, exposed 
fasteners and gaps occurring between roof panels and at flashed penetra-
tions. A gun-grade, one-component dark bronze polyurethane construc-
tion sealant was used for this purpose. The team leader then visually in-
spected the roof surfaces for any defects such as holes, missing caulking or 
sealant, and missing fasteners. All anomalies were corrected. The coating 
application process was allowed to proceed only after the coating manufac-
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turer’s technical representative was satisfied the surface was prepared 
properly.  

A coating material application trainer provided instruction to the two ap-
plicators prior to spraying the roof. The applicators were instructed on 
proper operation and handling of the equipment (Figure 5). During the 
training period, they destructively collected coating thickness measure-
ments during the spray applications. Within 40 seconds of spraying the 
coating onto a primed substrate, the applicators would cut slices of the 
coating. The applicator would then manually pull the slices from the sub-
strate before final coating cure. The slices were visually evaluated by the 
applicators to roughly estimate the coating thickness that a typical pass of 
the spray gun would achieve. This allowed the applicator to develop their 
personal spray rate/rhythm/overlap techniques. It was also done to avoid 
the need for destructive testing the roof after the coating was applied.  

Over a three-day period, the entire roof was primed with a two-component 
water-based epoxy primer using a conventional airless spray system 
(Figure 6). The topcoat was applied (Figure 7) using the two-component 
proportioner system and spray gun with a No.1 spray tip and 2,000 psi 
back pressure. The polyurea-hybrid coating line heat was set and main-
tained at 150 °F. Shortly after starting the operation, the applicators 
changed to a No. 2 spray tip and reduced back pressure to 1,500 psi and 
then to 1,200 psi. The No. 2 spray tip provided a more oval and even pat-
tern, and the lower back pressure reduced overspray. 

During the spraying operations, the contractor noticed some of the seam 
tape lifting. This seam tape had been previously applied over rows of ex-
posed fasteners that were used where adjacent panels overlapped . The 
applicators used the polyurea, with its quick setup properties, to re-adhere 
the seam tape to the surface. The applicators then applied the polyurea 
material over the top of the seam tape to effectively seal the area. Around 
roof penetrations, the contract required application of the polyurea 6 inch-
es up from the base of the ventilation stacks and vents to ensure that the 
sprayed membrane would not allow water to wick in around the base of 
the stack or vent.  

The close proximity of the surrounding buildings, parking areas, and 
streets provided very limited space for staging of equipment and materials. 
These constraints imposed several challenges to the applicators. Parking 
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areas adjacent to the building were cordoned off, and covers were placed 
over some vehicles to protect from overspray. At times the three-story 
building had overspray occurring as far as 100 feet from the building, put-
ting more cars and property at risk of damage than first anticipated. 

Several application delays were caused by adverse weather conditions. 
Weather conditions were monitored through data supplied by the auto-
mated weather monitoring equipment at Wheeler AAF. Those environ-
mental conditions and other comments are noted on the Daily Quality 
Control Reports (Appendix 1D, Daily Quality Reports) that were entered 
by the general contractor while he was onsite or provided by the coating 
team when the general contractor was not onsite. The finished appearance 
can be seen in Figure 8 and Figure 9. 

2.1.5 Project plan deviations 

Shortly after coating operations began, a distinct sheen variance between 
the original beige color of the barracks roof and the newly applied 
polyurea-hybrid copper color was very apparent, and considered unac-
ceptable by the prime contractor and the coating contractor. The coating 
representative said that the shinier copper color was expected immediately 
after application and would become more evenly dull in appearance in a 
matter of days. In addition, the vents and stacks were not originally in the 
coating contract. The color contrast with the light beige on the flashings 
and the new coating was not acceptable. Once verifying that enough mate-
rial was available for the entire project it was agreed that the applicators 
should spray the entire outer surfaces of the ventilation stacks and vents 
with the polyurea-hybrid system to ensure color uniformity. 

Due to the man-lift safety issues, access to the roof was limited to the two 
coating applicators only. Because they were fully engaged with the coating 
operations, the continual recording of the surface temperatures during 
spraying operations was not feasible. As noted in the Daily Quality Control 
reports, the ambient temperature during the application period was well 
within normal coating application requirements. Additionally, the in-line 
coating temperature was kept constant at 150 °F during spraying applica-
tions.  

Because the dual-component material begins to gel and harden immedi-
ately upon mixing at the spray tip, the normal wet-film thickness gage 
used in spray painting was not appropriate for tracking the real-time coat-
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ing thickness. To ensure optimum coating thickness and coating service 
life, the project instead required the dry-film coating thickness measure-
ments. For this purpose, the contractor purchased a ferrous metal magnet-
ic dry-film coating thickness gage based on the contract requirements for 
compliance with SSPC PA2, “Measurement of Dry Coating Thickness with 
Magnetic Gages.” The gage was brought to the jobsite shortly after the 
coating process had begun, but there were enough uncoated, primed, and 
topcoated areas available to conduct the baseline measurements. When 
the contractor began calibrating the thickness gage using the roof material 
standard, it was discovered that the as-built drawings of the barracks had 
mistakenly identified the roof material as steel, but it is actually alumi-
num. Consequently, the magnetic gage could not be used to measure coat-
ing film thickness.  

Based on observations of the application process, coating thickness taken 
from the test coupons already sprayed, and calculations of the theoretical 
coverage of the coating available, the contractor chose to hire a National 
Association of Corrosion Engineers (NACE) certified coating inspector to 
verify the coating thickness requirement. The inspector acquired the coat-
ing thickness measurements after the application was completed. The 
NACE coating thickness report is shown at Appendix 1F (Coating Thick-
ness Report). Based on the observations noted above and the approved 15-
year coating manufacturer’s and applicator’s warranty (Appendix 1G – 
Coating and Labor Warranties), the thickness requirements were deter-
mined to have been met.  

Bare aluminum test coupons were coated during the priming and 
topcoating operations to evaluate the spray characteristics of the coating 
material. The test coupons were divided to allow evaluation of the primer 
alone and separate evaluations of multiple passes of the spray material 
over the primer. The test coupons and roof coating application processes 
were virtually the same, except that more of the topcoat material was ap-
plied to the roof. The prime contractor recorded dry-film coating thickness 
of the primer on the coupons consistently averaging 3–5 mils and dry-film 
coating thickness of the topcoat averaging 24–27 mils for each pass of the 
spray gun.  
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2.2 Metal roof re-cover 

2.2.1 Technical description 

Standing-seam metal roofs have an uneven profile of alternating sections 
of pan and raised rib, so they do not provide a flat substrate conducive to 
overlaying with a replacement roofing system using standard purlins. 
However, with the use of a customized sub-purlin framing system that is 
attached to the supporting substructure, a failed metal roof can be left in 
place and re-covered with a new structural standing-seam metal roof 
(SSSMR). By not removing the existing roofing system, disruption of regu-
lar building operations can be minimized, removal and disposal of the old 
roofing materials can be eliminated, and a more energy-efficient roof sys-
tem can be obtained by adding an air space between the old and new roof. 

The manufacturer of the (Roof Hugger1

The coating for the new SSSMR was specified to be a long-lasting cleana-
ble or self-cleaning system to improve performance in the Hawaiian envi-
ronment, which has excessive soiling and vegetation growth on the roofs 
contributing to coating failure and corrosion. Polyvinylidene fluoride 
(PVDF) coatings factory-applied to galvanized and galvalume steel roofing 
panels have such characteristics and produce a high-quality finish with 

) sub-purlin system used for the 
demonstration of Building 835 custom-fabricates the sub-purlins, ena-
bling them to overlay a large variety of existing metal panel systems. The 
sub-purlins are long, slotted 16 gage galvanized steel zee-channels that are 
placed over the existing standing-seam metal roof. They are typically fab-
ricated in 10 ft lengths and with a profile height ranging from 3/8 in. to 
1/2 in. above the top of the existing panel rib. The sub-purlins have pre-
punched pilot holes and are fastened with screws to the existing sub-
purlins, providing support and holding down the original roof. The manu-
facturer fabricates the sub-purlins with slot depth and spacing to nest over 
the existing metal roof profile and provide a level surface to place the new 
metal roof panels. The clips for the new metal roof are attached to the sub-
purlins, with spacing determined by the sub-purlins. Enhanced attach-
ment may be achieved by increasing the fastener size and/or gage of the 
clip. Structural load testing of various designs are made available by the 
manufacturer. 

                                                                 
1 Roof Hugger is a trademark of Roof Hugger, Lutz, FL. 
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high reflectance and high emissivity. They are typically warranted against 
chipping, peeling, fading, and chalking for various periods of time.  

2.2.2 Project roof overview 

The failed roof on Building 835, which serves as a bowling center and 
snack bar, is part of the original 1985 building construction. Its standing-
seam metal roof was displaying severe paint deterioration/flaking (Figure 
10) and some corrosion, but it remained structurally sound. There was ev-
idence that the roof had been repainted but the coating did not properly 
adhere to the substrate. As a result, the recoating material recently starting 
to peel off in large sheets. According to the Wheeler AAF DPW Facility 
Manager, the roof and entire building exterior was scheduled for repaint-
ing. Typically, when repainting, the new coating is not expected to have the 
same service life as a factory-applied baked-on finish. And in this case, be-
cause of severity of coating failure and corrosion, the surface would have 
required extensive surface preparation; making it an excellent candidate 
for re-cover.  

2.2.3 Project design 

The contract specifications for the demonstration required that the 
SSSMR meet the following criteria: 

• The SSSMR assembly, including metal roof panels, fasteners, connect-
ors, and roof securement components must be tested and approved in 
accordance with ASTM E1592, Standard Test Method for Structural 
Performance of Sheet Metal Roof and Siding Systems by Uniform 
Static Air Pressure Difference, to meet the local wind-uplift require-
ments. 

• The panel material must be 22 gage. 
• All roof accessories and their fasteners must be capable of resisting the 

specified design wind-uplift forces and allow for thermal movement of 
the roof panel system. Any exposed fasteners must not restrict free 
movement of the roof panel system resulting from thermal forces. 

Specific requirements for the SSSMR coating included the following: 

• The roof coating must have high reflectivity and high emissivity on the 
exposed side. Color is to match the color of the existing roof of Building 
835. 
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• The coating was to be not less than 2 mil thick (dry-film thickness 
[DFT]), which is greater than the industry standard of 1 mil. 

• A sample of the coated sheets must withstand a cyclic corrosion test for 
a minimum of 2016 hours in accordance with ASTM D5894, including 
the scribe requirement in the test. Immediately upon removal of the 
panel from the test, the coating shall receive a rating of not less than 
10; no blistering, as determined by ASTM D714; no rusting, as deter-
mined by ASTM D610; and a rating of 6, over a 2 1/16 to 1/8 inch fail-
ure at scribe, as determined by ASTM D1654. 

• When subjected to testing in accordance with ASTM D522 Method B, 
1/8 inch diameter mandrel, the coating film must show no evidence of 
cracking to the naked eye. 

• A sample of the sheets must be tested in accordance with ASTM G154, 
test condition UVA-340 lamp, 4h UV at 140 °F followed by 4h CON at 
122 °F for 2,000 total hours. The coating shall withstand the weather-
ing test without cracking, peeling, blistering, loss of adhesion of the 
protective coating, or corrosion of the base metal. Protective coating 
with an adhesion rating less than 4B when tested in accordance with 
ASTM D3359, Test Method B, shall be considered as an area indicating 
loss of adhesion. Following the accelerated weathering test, the coating 
shall have a chalk rating not less than No. 8 in accordance with ASTM 
D4214 test procedures, and the color change shall not exceed 5 CIE or 
Hunter Lab color difference (delta E) units in accordance with ASTM 
D2244. For sheets required to have a low gloss finish, the chalk rating 
shall be not less than No. 6 and the color difference shall be not greater 
than 7 units. 

• Exposed sealant shall be colored to match the applicable building color 
and shall cure to a rubber like consistency. 

The roofing contractor employed an engineering consultant to perform de-
sign calculations and engineering of the roof assembly and determine the 
wind uplift requirements. See Appendix 2D (Design Calculations Report) 
for a comprehensive review of the calculations and engineering. During 
ASTM E1592 testing, a proposed two-piece hold-down clip did not provide 
acceptable results. Therefore, a one-piece fixed clip with a sealed seam was 
used in the test assembly, passing the test criteria. The information from 
the testing was used in combination with ASCE-7 wind uplift criteria to 
determine the proper clip spacing. Typically, fixed clips should only be 
used in roof panels shorter than 40 feet or one clip per rib to create the 
line of fixity.  
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The contractor’s submitted design called for a 22 gage SSSMR prefinished 
with the BASF Ultra-Cool™ coating (a 70% PVDF resin-based coating sys-
tem supplied as Kynar® 500) attached to the Roof Hugger sub-purlin 
framing system. Self-drilling fasteners were specified for installing the 
sub-purlins to the existing purlins and roof clips to the sub-purlins. This 
design would increase wind uplift resistance as compared with the existing 
roofing system owing to the “box” configuration created by the added pur-
lins and roof panels. The above-sheathing ventilation between the old and 
new roof should improve the thermal performance in cooling and wet cli-
mates (see Appendix 2K, Cool Metal Roofing Coalition Report). 

The installation design for the sub-purling framing system is in Appendix 
2I (Roof Hugger™ Guide Specification). The design details for fascia, roof 
penetrations, and other details were accomplished by the roofing contrac-
tor (see Appendix 2A, Hi-Tec Roofing MRS 200 Project Details).  

Several designs using different metal gage, clip types, and spacings, and 
rib design were considered. However, due to time and cost constraints, on-
ly the selected system (22 gage, fixed clip, 180-degree vertical rib and 5 ft 
clip spacing) was tested to ASTM E1592 standards. 

2.2.4 Installation 

The project work sequence included preparing the existing roof; removing 
the old fascia and gutters; attaching the sub-purlin framing system; in-
stalling new fascia and gutters; fabricating, placing and securing the metal 
pans; and applying new flashings at terminations and around roof pene-
trations. All of the work was performed by the roofing contractor’s crew, 
which on a daily basis consisted of a team leader, a detail applicator, and 
six to eight roof mechanics. They were only allowed to start the installation 
after their Health and Safety Plans (Appendix 2B – Contractor Health, 
Accident Prevention and Safety Plans) and Project Work Plan were ap-
proved by the government. 

Before work began, the crew assembled the required man-lifts, scaffold, 
electric power generator, panel-forming equipment, roof seamers, and 
other specialty sheet metal equipment. For this job, a new and more sturdy 
mechanical seamer was required to bend 22 gage sheets to a 180 degree 
vertical rib seam. Next, they began preparing the surface of the existing 
main metal roof by pressure-washing the metal panel surfaces to remove 
any mildew and loose paint (Figure 11). Corroded areas were scraped to 
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remove rust, which was necessary due to the advanced deterioration of the 
finish and significant amount of corrosion that existed. After the pressure 
washing, all of the corroded areas on the upper roof were treated using a 
rust-inhibiting coating (see Figure 12 and Annex 2, Appendix 2E). 

Next, the crew removed and disposed of the old gutter and fascia. Due to 
the adjustment for a raised profile of the new roof and a change in the new 
fascia and gutter detail, approximately 2 in. of the existing roof had to be 
trimmed back. The sub-purlins were then installed (see Figure 13) over the 
entire upper roof section following the manufacturer’s guidelines. They 
were attached to the existing underlying purlins using self-tapping, corro-
sion-resistant fasteners. As this was being done, the installation of the new 
fascia and gutters began (see Figure 14). These operations were done sim-
ultaneously as the fascia and gutter installation had to be complete before 
the new upper roof could be installed.  

The new metal panels were fabricated to the correct profile from coil stock 
using roll-forming equipment and cut to the required lengths (Figure 15 – 
Figure 17). Each panel was put into place and secured to the sub-purlins 
using one-piece clips and screws. The standing seam between adjacent 
panels was formed using an automatic seamer (Figure 18) that folds the 
seam with a 180 degree profile. After seaming, the end of each panel was 
locked in place at the roof edge by folding it over a cleat at the fascia/drip 
edge, thereby eliminating the use of through-panel fasteners. The final 
step in the process was to install all base flashings, counter flashings, pipe 
seals, ridges and final sealants along tops of exposed counterflashing (see 
Figure 19 and Figure 20).  

The lower roof sections, which were smaller in area, were not addressed 
until the upper main roof was completed because they required complete 
demolition to remove the old roofing. Removal was necessary due to the 
limited clearance from the roof above and the numerous curbs that would 
have required additional structural support if raised to the required 
height. The installation process was the same as for the main upper roof 
except that the new panels were installed directly to the original purlins 
that once supported the original roof panels. Large vents and curbs were 
located on these sections, requiring significant effort and workmanship to 
install properly (Figure 21).  
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During installation, the crew’s team leader remained onsite full time and 
provided quality control. Areas of focus included 

• accuracy of cuts/seam placement/panel quality 
• minimized use of exposed fasteners 
• proper seating of fasteners 
• protection of installed panels from damage. 

Protection of the new roofing during installation was of high importance 
Workers performed some seaming and detailing work with wood planks 
wrapped with rubber roofing membrane placed beneath them to avoid 
scratching of the metal coating. Extra measures were also taken to prevent 
loose red soil near the worksite from being tracked onto the newly in-
stalled roofing panels and scratching them.  

Except for two days when overhead work required the kitchen to be closed, 
the Bowling Center remained open and fully functional during the installa-
tion process. This minimized disruption in availability to residents and 
loss of revenue. The level of quality and final appearance can be seen in 
Figure 22 and Figure 23. 

2.2.5 Project plan deviation 

Before work began it was discovered that an addition had been construct-
ed on the south end of the building after the project contract was awarded. 
The addition had an asphalt shingle roof over a plywood deck and wood 
fascia, so the scope of work had to be revised to include removal of the 
shingles and sheathing and addition of a new SSSMR with new metal fas-
cia and soffit (Figure 24 and Figure 25). The two roof planes were not in 
alignment, so an expansion joint with a batten cap was used to tie the two 
roofs together. 

2.3 Technology operation and monitoring 

An exposure rack for evaluating the polyurea coating and the PVDF-coated 
test coupons was erected on a building in close proximity of both the 
demonstration buildings. 

The polyurea test coupons were fabricated by applying the coating to a flat, 
galvanized steel plate using techniques, coating thicknesses, and drying 
times similar to those used during the demonstration project. The PVDF 
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coupons were cut from panel stock identical to that used for the demon-
stration roof. Cut edges were coated with a material recommended by the 
coating manufacturer.  

From both sets of coupons, eight from each set were placed on the expo-
sure rack (Figure 26). The remaining four from both sets were sent to the 
USACE Paint Technology Center at ERDC-CERL for evaluation. The rack 
was set at an angle of 45 degrees from vertical. Each coupon was scribed to 
base metal in accordance with ASTM Test Method D 1654, “Standard Test 
Method for Evaluation of Painted or Coated Specimens Subjected to Cor-
rosive Environment.” These coupons will be removed from the rack on a 
yearly basis and evaluated in the laboratory. Performance indicators will 
include visible corrosion and coating degradation (ASTM D1654-05) as 
well as adhesion (ASTM D3359). Monitoring will be performed by con-
ducting site inspections of the installed roof sections after 1 year.  



ERDC/CERL TR-12-3 16 

 

3 Discussion 

3.1 Polyurea coating 

3.1.1 Metrics 

The performance metrics for the polyurea-hybrid coating were as follows: 

• The material must meet ERDC-CERL specifications for properties, col-
or, dry-film thickness, and appearance.  

• The coating must effectively seal areas around vents, stack, and seams. 
• The finished roof must be atheistically acceptable to Wheeler AAF 

DPW and garrison senior leadership.  
• The coating must have a minimum 15 year warranty. 

As noted in the previous chapter, there was initial concern about coating 
appearance because it was brighter than expected at the time of applica-
tion. The coating consultant stated that the uneven sheen of the bright 
copper color would age to a darker copper color and within a few months 
would not be noticeable, and this turned out to be the case. The Wheeler 
DPW personnel subsequently expressed high satisfaction with the appear-
ance of the pigmented polyurea-hybrid material.  

The coating thickness was to be measured in accordance with the Society 
for Protective Coatings (SSPC) SSPC-PA2, “Paint Application Specification 
No.2, Measurement of Dry Coating Thickness with Magnetic Gages.” 
However, a magnetic gage was not used because the as-built drawings in-
dicated that the roof was steel, but it was actually aluminum. The VFI-535 
Copper material was to be applied at a minimum thickness of 40.0 mils on 
all flat surfaces and 80 mils on all seams, fasteners and penetrations. This 
thickness was required to achieve the 15 year warranty. If a thinner appli-
cation was provided, the warranty would have been of lesser duration. A 
Positector 6000 FN was used to measure the total dry film thickness of the 
coating, including the original coat. This gage accommodates both ferrous 
and nonferrous substrate coating measurements. It was determined that 
the average thickness of the finished coating met the project thickness re-
quirements. 
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3.1.2 Results 

The project began on 6 March 2008 and was successfully completed 24 
March 2008. The result of the work was the extension of a deteriorated 
roof’s service life by 15 years, avoiding the extra costs and disruptions of a 
complete replacement.  

The coating manufacturer’s consultant provided coating operations, appli-
cation, and maintenance training to the applicator. Information on the 
care, inspection, and maintenance of the coating is contained in Appendix 
1A (VFI™ Coating Manual).  

There were a number of constraints experienced by the contractor that 
impacted the application processes. The very limited parking access and 
the coating operations on a fully occupied barracks were overcome by 
close coordination among installation facility managers. Recurrent rain 
showers and wind gusts, as noted in Appendix 1D (Daily Quality Reports), 
required the contractor to frequently delay the coating operations. Howev-
er, due to the fast set and cure times of the polyurea-hybrid material, the 
rain did not negatively impact coating properties. This was a distinct ad-
vantage of using the polyurea material because most coating systems do 
not set up so rapidly. 

The coating manufacturer has approved the 15-year coating warranty for 
the material and its installation, as shown in Appendix 1G (Coating and 
Labor Warranties). The stipulation was made that the warranty needed to 
be applied for before the coating task commenced and that additional 
submittals be provided at the conclusion of the work. That information in-
cluded such items as coating application process, area being coated, and 
materials used. The details of what criteria have to be met to obtain this 
warranty or a 20 year warranty are provided in the Appendix 1G (Coating 
and Labor Warranties). 

3.1.3 Lessons learned 

3.1.3.1 Site-selection lessons 

The use of a barracks building was ideal from the perspective of demon-
strating a roof-coating application in an area with continual personnel and 
vehicle traffic to show that the material could be safely and effectively ap-
plied. The building was fully occupied, limiting the crew’s time onsite in 
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order to avoid disturbing the occupants. The contractor established a daily 
preparation and painting operations schedule to accommodate most of the 
occupants during their normal duty hours.  

Overspray and resulting damage, particularly to nearby vehicles and adja-
cent facilities, is always a concern for these types of applications. The con-
tractor used no-parking stanchions to attempt to restrict vehicles from ar-
eas potentially affected by overspray. With parking around the building 
being very limited, military personnel often times moved aside the stan-
chions and signs and parked in the restricted spaces. When this occurred, 
the contractor placed tarps over those vehicles to protect them from spray 
damage. At times there were not enough tarps on hand, pointing to the 
need to appropriately address this requirement in future project specifica-
tions. 

The Wheeler AAF climate, with its frequent rain showers and wind gusts 
throughout the year, also provided a useful challenge for applying the 
polyurea-hybrid coating. The dual-component system proved adaptable to 
varying spraying schedules. 

3.1.3.2 Application lessons 

Several lessons were learned during application of polyurea-hybrid coating 
on Building 118. These included the importance of highly qualified appli-
cators or supervision to ensure proper mixing of the individual compo-
nents, maintaining the material components at the proper temperature, 
using proper spraying techniques, and fine-tuning of the spray gun pa-
rameters to conform to site conditions. 

Both the A-side and B-side components of the polyurea must be thorough-
ly mixed in their respective storage containers before changing out drum 
sets to ensure complete mixing. This is especially important if the coating 
is pigmented to ensure the pigments are properly suspended in the coating 
resin vehicle. It is also critical to keep both components separated during 
mixing. Even small amounts of cross-contamination can immediately start 
the polymerization process in the storage container. For this reason, a sep-
arate stirring motor for each component side also should be used. 

Keeping the fluid spray lines maintained near a target temperature is very 
important. The target temperature, which for this project was 150 °F, is 
required to reduce the viscosity of both the A-side and B-side components 
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to their proper levels to ensure proper material flow through the fluid 
lines. Setup before spraying included a 30 minute preheating on each side 
using inline 7,000 watt heating elements wrapped around the fluid hoses. 
A 200 ft length of heated hose was used on this project. The maximum 
length for this specific piece of application equipment was 310 ft. To pro-
tect the crew, insulation should be wrapped around these very hot hoses. 

The quick setting of the material did not allow overspray to blend into 
newly sprayed areas. In many cases the amount of overspray detected was 
attributable to the standoff distance of the spray gun to the surface, the 
angle of impact of the sprayed material, wind gusts, the proportioner’s 
back pressure, and spray tip selection. Figure 27 illustrates the overspray 
observed during this project. As seen in Figure 28, the polyurea-hybrid 
overspray droplets do not flash or coalesce, and they cure almost immedi-
ately upon contact. Overspray was visible as dull areas on shiny surfaces, 
creating a “halo effect.” The following observations about overspray were 
noted during the application process: 

• Normally the applicator will position the spray gun 2.0–2.5 ft from the 
surface being coated. If the applicator raises the spray gun any higher, 
the potential for overspray increases.  

• The applicator should apply the coating at a 90-degree angle to the sur-
face to minimize overspray. The team noted that when the applicator 
flexed his wrist side-to side or when he extended his arm out at an an-
gle to reach the edges of the roof, overspray occurred. Also, as noted 
during the applicator training, higher spraying pressure and higher 
material temperature will produce more overspray. 

At the beginning of the spraying operation, the coating consultant set the 
spray equipment for 2,000 psi initial back pressure at gun tip. He later de-
creased the back pressure to 1,500 psi, then finally to 1,200 psi to reduce 
overspray. The original spray gun fluid tip selection was a No. 1 tip that 
produced a round pattern, not oval as expected. This tip was switched out 
for a No. 2 tip which produced the desired pattern. From these experiences 
it is clear that adjusting the spraying operation for the particular equip-
ment, coating material, and weather environment is necessary for ac-
ceptable results. 

A spray gun filter screen is typically used to prevent small particles of ma-
terial from flowing through the lines. However, the coating consultant ad-



ERDC/CERL TR-12-3 20 

 

vised that the filter be removed when spraying the copper-pigmented coat-
ings because the copper powder will plug the filter screen. It was also em-
phasized to keep the pumps delivering at the correct ratio during spraying 
operations or the material will not cure properly. An observer should be 
available to monitor the barrel pumps and coating levels in storage drums 
to avoid running out of material during spraying. The observer must stop 
operations before a drum completely empties to ensure that air pockets do 
not form in the fluid line. 

The coating consultant instructed the applicators to apply the polyurea-
hybrid material one section at a time. Normal painting practice has the 
applicator initially accomplish detail work such as inside corners and crev-
ices, metal panel laps and fasteners, and then apply the coating on the re-
maining surfaces. Following this practice for such a high-output/high-
build coating would waste material and cause coating thickness variations 
and excessive overspray. 

In this project, there were no limited-clearance areas to be sprayed. Some 
roofs may have features that reduce clearance for coating spray applica-
tion. In such areas, special attention is required, and if leaks occur these 
areas should be investigated thoroughly. 

Metallic coatings are often sprayed to allow the metallic pigments to “leaf” 
together in order to produce a consistent appearance. The application an-
gle must be kept fairly constant to achieve consistent texture and minimal 
cold joints in the finish. For this project, it appeared that the lay-up of the 
copper pigments produced different reflectant qualities when viewing the 
roof surface in sunlight from varying angles and locations. It is possible 
that this effect may have been caused by the quick setting of the coating. 
Figure 29 illustrates the gloss of the coating material. Despite the variance 
in reflectance, the appearance of copper pigment dispersed throughout the 
coating was consistent. The cross-section of the coating shown in Figure 
30 highlights the distinct layering of the product as it was applied.  

3.2 Metal roof re-cover 

3.2.1 Metrics 

The metrics for an acceptable application of the SSSMR system were as 
follows: 
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• The SSRM system must meet ERDC-CERL’s specified performance pa-
rameters, color, thicknesses, and appearance. 

• The system must be tested using ASTM E1592 to verify that clip spac-
ing is adequate to provide wind-uplift resistance as determined by 
ASCE-7. 

• The system must use emerging technologies to avoid demolition and 
resulting disruption of facilities/operations. 

• The system must provide a complete roofing system that effectively 
seals areas around vents, stack, curbs, and seams. 

• The system must be atheistically acceptable to Wheeler AAF DPW and 
the garrison’s senior leadership. 

• The metal coating for the system must have a minimum 20-year mate-
rials and finish warranty. 

With the exception of a leak at a roof vent flashing, which was corrected by 
the installer, the roofing system met all metrics and remains watertight. 
The final SSSMR has been accepted by Wheeler AAF personnel, who are 
very satisfied with the quality of the installation and its appearance. 

3.2.2 Results 

The demonstration project began on 18 July 2008 and was successfully 
completed on 11 August 2008. The project resulted in effectively extending 
the service life of a deteriorated roof by 25 years without the expense of 
inconvenience of a full tear-off and reconstruction. This customized sub-
purlin system for re-covering an existing standing-seam metal roof 
showed significant advantages for use in a wet climate. 

3.2.3 Lessons learned 

In general, this demonstration project was completed without complica-
tions. Several factors figured into the success. The roof installer did signifi-
cant pre-planning, preparation for staging, and provided excellent onsite 
management and quality assurance.  

3.2.3.1 Site-selection lessons 

The building and surrounding grounds provided very few obstacles for the 
roof installer. The crew was able to minimize its disruption of facility oper-
ations by cordoning off the work and laydown areas with delineators and 
barricade tape. A man-lift/scaffold provided access to the roof on all sides 
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of the building. Plywood sheets were laid on the surrounding grounds to 
minimize damage, especially at times immediately following rain. 

While the work space around building 835 was adequate, most buildings 
at Wheeler AAF are close together and do not provide as much access. 
Limited space and access during a complete roof demolition creates con-
siderable nuisances and dangers to both the work crew and building pa-
trons. By being able to leave the existing metal roof in place, many of these 
problems are eliminated. Additionally, disruption of building operations 
are minimized.  

3.2.3.2 Application lessons 

Selection of a coil-stock manufacturer proved to be difficult for the roof 
installer in terms of meeting project requirements for panel thickness, fin-
ish, and metal gage. The coils meeting these requirements weighed 600 lb 
apiece as manufactured and initially could not be mounted onto the roll-
forming equipment. A special assembly line had to be used until the coil 
size was reduced enough for the available equipment. 

After the existing roof substrate was pressure-washed and repaired, a week 
was dedicated to defining and improving details. Evaluating the edge de-
tail designs (Figure 31) during this time proved to be very beneficial. Once 
sections of the existing gutter and fascia were removed, many areas of the 
roof edges were found not to be square and plumb. To accommodate these 
conditions, fascia and gutter details were redesigned. The final design 
added an extra piece of 22 gage galvanized sheet metal drip edge to close 
up gaps as well as provide for a solid plate to attach the new fascia, drip 
edge, and gutter system. This changed caused minor delays.  

The installation of the sub-purlins proved to be a very straightforward 
task. Locating the original purlins for attaching the sub-purlins to was not 
difficult. However, the attachment clips of the original roof create slight 
bulging at the seams. A special tool was used for installing the self-drilling 
fasteners, and it worked very well for the task. 

Oil canning, or panel deflection, became visible when outdoors tempera-
ture increased. The extent to which this occurred was not expected with 
the 22 gage thick stock that was specified. This seems to have been caused 
by the dark color, panel width, and tension applied to the metal panels 
during the seaming process, and does not appear to have been avoidable. 
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One means of minimizing this problem would be to reduce panel width to 
12 in. Another approach would be to use a panel which has pencil ribs or 
striations. 

As noted in section 2.2.4, the preventive measure of using 2 x 12 (nominal) 
wood planks wrapped in rubber roofing materials worked very well to pro-
tect the installed metal panels from impact, abrasion, and panel defor-
mation as the crew performed detail work. 
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4 Economic Summary 

These technology applications demonstrate two different ways a failed 
metal roof can be rehabilitated without demolition and removal of the ex-
isting roof. Separate return on investment (ROI) analyses for each tech-
nology were performed by comparison with demolition and removal of a 
existing failed roof and replacement with a new SSSMR. Actual design and 
installation costs for each technology are used in the calculations. The 
combined overall costs of contract and project management for both 
demonstrations were distributed to the individual projects in proportion 
to the cost of design and construction of each individual demonstration. 

The ROIs do not include the benefits gained by reducing disruption of on-
going operations as no evacuation of the premises is required. For the 
metal roof recover, it also does not include the potential energy savings 
realized in having a ventilated space between the old and the new roof. 

4.1 Costs and assumptions 

• The installed cost of a new SSSMR is $14.00/SF. The costs for demoli-
tion and disposal of a metal roof are $3.00/SF. These costs were based 
on estimates provided by the Cost Engineering Branch of the Corps of 
Engineers–Honolulu District (Bailey 2009). 

• The expected service life for a new SSSMR is assumed to be 30 years. 
This is a conservative value, compared with industry claims which vary 
from 25 years (Cash 1999) up to 50 years (NIBS 2009). 

• The annual maintenance and repair costs are relatively small compared 
to other roofing systems and will be assumed to be negligible for this 
ROI calculation. 

• For both Building 118 and Building 835, the existing roof was defined 
as failed or failing, and was approved for replacement in the first year 
of the base case analysis.  

• The Barracks Complex (Building 118) has 20,000 SF of roof. The in-
stalled cost of the polyurea technology, excluding all demonstration 
unique costs, is $5.90/SF ($118,000/20,000 SF). The polyurea tech-
nology has a 15-year warranty. However, we will assume that the roof 
will have to be replaced 10 years after the coating is applied due to fail-
ure of other system components. 
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• The Bowling Center (Building 835) has 15,000 SF of roof. The installed 
cost of the metal roof recover is assumed to be equal to the cost of in-
stalling a new SSSMR - $14.00/SF. (Project costs attributable to con-
struction costs alone were not discernible from the overall demonstra-
tion costs). The expected service life of the metal roof re-cover is also 
assumed to be equal to a newly constructed SSSMR – 30 years. It 
should be noted that a lighter-gage metal roof panel and a 90 degree 
vertical rib could reduce the expense of the system. 

• The Army has approximately 120 million SF of metal roofing. Using an 
average service life of 30 years for these roofs, one-thirtieth of the roofs 
are assumed to fail each year. Five percent of the failed roofs are as-
sumed to be good candidates for polyurea coating as a repair. Ten per-
cent of the failed roofs are assumed to be good candidates for using the 
metal roof re-cover and sub-purlin framing system. 

• The ROI analysis will evaluate the cost effectiveness of the demonstrat-
ed technology by comparing the standard practice of roof removal and 
replacement (base case) to the installed costs unique to the demon-
strated technology. As specified in OMB Circular No. A-94, comparing 
the cost effectiveness of a proposed alternative is required perform a 
Life Cycle Cost (LCC) analysis using the real discount rate (with the es-
timate for inflation removed), as published in the annual revision to 
Appendix C. The OMB approved 30 year real discount rate is 7.00%. 
The standard LCC spreadsheet was modified to allow for the adjust-
ment of the discount rate from a standard 7.00%. 

4.2 Projected ROI for polyurea coating 

The baseline annual SSMR cost applied to the polyurea coating ROI analy-
sis is $2.8M (1/30 * 120M SF * 5% * $14/SF), using the assumptions and 
logic given in section 4.1. The annual new-system cost for rehabilitating 
select SSMRs with the polyurea coating technology for Years 1 – 10 is $1.18 
M (1/30 * 120M SF * 5% * $5.90/SF). Starting in Year 11, however, the an-
nual new-system cost for these roofs increases to $3.98M since the 
polyurea coating cannot be reapplied and the roof will need to be replaced. 
The annual new-system benefit gained by avoiding SSMR demolition be-
fore polyurea coating application is $600,000 (1/30 * 120M * 5% * 
$3/SF). That benefit will not apply at Year 11 and beyond where the ex-
pired polyurea-rehabilitated roof is replaced by a 30-year SSMR. The use 
of the polyurea system does not eliminate the need for roof demolition but 
defers the cost for 10 years, and discounts it, by extending a failed roof’s 
service life. 
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Based on the costs and assumptions in section 4.1, the expected ROI for 
recoating of the Army’s failed metal roofing with the polyurea coating is 
21.66 (Table 1). 

Table 1. ROI calculation for polyurea rehabilitation of Building 118. 

426,500

21.66 Percent 2166%

32,952,286 42,189,580 9,237,294
A B C D E F G H

Future 
Year

Baseline 
Costs

Baseline 
Benefits/ 
Savings

New 
System 
Costs

New 
System 

Benefits/ 

Present Value 
of Costs

Present 
Value of 
Savings

Total 
Present 
Value

1 2,800,000 1,180,000 600,000 1,102,828 3,177,640 2,074,812
2 2,800,000 1,180,000 600,000 1,030,612 2,969,560 1,938,948
3 2,800,000 1,180,000 600,000 963,234 2,775,420 1,812,186
4 2,800,000 1,180,000 600,000 900,222 2,593,860 1,693,638
5 2,800,000 1,180,000 600,000 841,340 2,424,200 1,582,860
6 2,800,000 1,180,000 600,000 786,234 2,265,420 1,479,186
7 2,800,000 1,180,000 600,000 734,786 2,117,180 1,382,394
8 2,800,000 1,180,000 600,000 686,760 1,978,800 1,292,040
9 2,800,000 1,180,000 600,000 641,802 1,849,260 1,207,458

10 2,800,000 1,180,000 600,000 599,794 1,728,220 1,128,426
11 2,800,000 600,000 3,980,000 600,000 2,175,958 1,615,340 -560,618
12 2,800,000 600,000 3,980,000 600,000 2,033,520 1,509,600 -523,920
13 2,800,000 600,000 3,980,000 600,000 1,900,700 1,411,000 -489,700
14 2,800,000 600,000 3,980,000 600,000 1,776,124 1,318,520 -457,604
15 2,800,000 600,000 3,980,000 600,000 1,659,792 1,232,160 -427,632
16 2,800,000 600,000 3,980,000 600,000 1,551,246 1,151,580 -399,666
17 2,800,000 600,000 3,980,000 600,000 1,450,028 1,076,440 -373,588
18 2,800,000 600,000 3,980,000 600,000 1,355,222 1,006,060 -349,162
19 2,800,000 600,000 3,980,000 600,000 1,266,370 940,100 -326,270
20 2,800,000 600,000 3,980,000 600,000 1,183,472 878,560 -304,912
21 2,800,000 600,000 3,980,000 600,000 1,106,070 821,100 -284,970
22 2,800,000 600,000 3,980,000 600,000 1,033,706 767,380 -266,326
23 2,800,000 600,000 3,980,000 600,000 965,922 717,060 -248,862
24 2,800,000 600,000 3,980,000 600,000 902,718 670,140 -232,578
25 2,800,000 600,000 3,980,000 600,000 843,636 626,280 -217,356
26 2,800,000 600,000 3,980,000 600,000 788,676 585,480 -203,196
27 2,800,000 600,000 3,980,000 600,000 736,922 547,060 -189,862
28 2,800,000 600,000 3,980,000 600,000 688,832 511,360 -177,472
29 2,800,000 600,000 3,980,000 600,000 643,948 478,040 -165,908
30 2,800,000 600,000 3,980,000 600,000 601,812 446,760 -155,052

Return on Investment Calculation

Return on Investment Ratio

Investment Required

Net Present Value of Costs and Benefits/Savings

 
 

4.3 Projected ROI for metal roof re-cover 

The baseline annual SSMR cost applied to the metal roof recover analysis 
is $5.6M (1/30 * 120M SF * 10% * $14/SF). As explained in section 4.1, the 
annual new-system cost for the roof re-cover technology also equals $5.6M 
(1/30 * 120M SF * 10% * $14/SF). The annual new-system benefit accrued 
by avoiding demolition of the failed SSMR is $1.2M (1/30 * 120M * 10% * 
$3/SF). 
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Based on the costs and assumptions used, the ROI expected to be realized 
by implementing the metal roof re-cover using the sub-purlin framing sys-
tem on Army installations is 28.72 (Table 2). 

Table 2. ROI calculation for metal roof re-cover for Building 835. 

518,500

28.72 Percent 2872%

69,488,720 84,379,160 14,890,440
A B C D E F G H

Future 
Year

Baseline 
Costs

Baseline 
Benefits/ 
Savings

New 
System 
Costs

New 
System 

Benefits/ 

Present Value 
of Costs

Present 
Value of 
Savings

Total 
Present 
Value

1 5,600,000 5,600,000 1,200,000 5,233,760 6,355,280 1,121,520
2 5,600,000 5,600,000 1,200,000 4,891,040 5,939,120 1,048,080
3 5,600,000 5,600,000 1,200,000 4,571,280 5,550,840 979,560
4 5,600,000 5,600,000 1,200,000 4,272,240 5,187,720 915,480
5 5,600,000 5,600,000 1,200,000 3,992,800 4,848,400 855,600
6 5,600,000 5,600,000 1,200,000 3,731,280 4,530,840 799,560
7 5,600,000 5,600,000 1,200,000 3,487,120 4,234,360 747,240
8 5,600,000 5,600,000 1,200,000 3,259,200 3,957,600 698,400
9 5,600,000 5,600,000 1,200,000 3,045,840 3,698,520 652,680

10 5,600,000 5,600,000 1,200,000 2,846,480 3,456,440 609,960
11 5,600,000 5,600,000 1,200,000 2,660,560 3,230,680 570,120
12 5,600,000 5,600,000 1,200,000 2,486,400 3,019,200 532,800
13 5,600,000 5,600,000 1,200,000 2,324,000 2,822,000 498,000
14 5,600,000 5,600,000 1,200,000 2,171,680 2,637,040 465,360
15 5,600,000 5,600,000 1,200,000 2,029,440 2,464,320 434,880
16 5,600,000 5,600,000 1,200,000 1,896,720 2,303,160 406,440
17 5,600,000 5,600,000 1,200,000 1,772,960 2,152,880 379,920
18 5,600,000 5,600,000 1,200,000 1,657,040 2,012,120 355,080
19 5,600,000 5,600,000 1,200,000 1,548,400 1,880,200 331,800
20 5,600,000 5,600,000 1,200,000 1,447,040 1,757,120 310,080
21 5,600,000 5,600,000 1,200,000 1,352,400 1,642,200 289,800
22 5,600,000 5,600,000 1,200,000 1,263,920 1,534,760 270,840
23 5,600,000 5,600,000 1,200,000 1,181,040 1,434,120 253,080
24 5,600,000 5,600,000 1,200,000 1,103,760 1,340,280 236,520
25 5,600,000 5,600,000 1,200,000 1,031,520 1,252,560 221,040
26 5,600,000 5,600,000 1,200,000 964,320 1,170,960 206,640
27 5,600,000 5,600,000 1,200,000 901,040 1,094,120 193,080
28 5,600,000 5,600,000 1,200,000 842,240 1,022,720 180,480
29 5,600,000 5,600,000 1,200,000 787,360 956,080 168,720
30 5,600,000 5,600,000 1,200,000 735,840 893,520 157,680

Return on Investment Calculation

Return on Investment Ratio

Investment Required

Net Present Value of Costs and Benefits/Savings

 
 

4.4 Projected ROI for combined CPC technology demonstration cost 

Table 3 shows that the projected ROI for the entire CPC project invest-
ment of $945,000 is 25.53. 
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Table 3. Project-specific ROI for combined demonstration costs. 

945,000$        

Base Year 2009 OMB Cir A-94 30 Year Real Discount Rate 7.00%

25.53 Percent 2553%

102,443,862$ 126,572,220$  24,128,358$   

A B C D E F G H
Future 
Year

Baseline 
Costs

Baseline 
Benefits / 
Savings

New System 
Costs

New System 
Benefits / 
Savings

Present Value 
of Costs

Present Value 
of Savings

Total Present 
Value

1 10,200,000$  6,780,000$     6,336,449$    9,532,710$      3,196,262$     
2 10,200,000$  6,780,000$     5,921,915$    8,909,075$      2,987,160$     
3 10,200,000$  6,780,000$     5,534,500$    8,326,238$      2,791,739$     
4 10,200,000$  6,780,000$     5,172,430$    7,781,531$      2,609,102$     
5 10,200,000$  6,780,000$     4,834,046$    7,272,459$      2,438,413$     
6 10,200,000$  6,780,000$     4,517,800$    6,796,691$      2,278,890$     
7 10,200,000$  6,780,000$     4,222,243$    6,352,047$      2,129,804$     
8 10,200,000$  6,780,000$     3,946,022$    5,936,493$      1,990,471$     
9 10,200,000$  6,780,000$     3,687,871$    5,548,124$      1,860,253$     

10 10,200,000$  6,780,000$     3,446,608$    5,185,163$      1,738,555$     
11 10,200,000$  10,180,000$   4,836,445$    4,845,947$      9,502$           
12 10,200,000$  10,180,000$   4,520,042$    4,528,922$      8,880$           
13 10,200,000$  10,180,000$   4,224,338$    4,232,637$      8,299$           
14 10,200,000$  10,180,000$   3,947,980$    3,955,736$      7,756$           
15 10,200,000$  10,180,000$   3,689,700$    3,696,949$      7,249$           
16 10,200,000$  10,180,000$   3,448,318$    3,455,093$      6,775$           
17 10,200,000$  10,180,000$   3,222,727$    3,229,059$      6,331$           
18 10,200,000$  10,180,000$   3,011,895$    3,017,812$      5,917$           
19 10,200,000$  10,180,000$   2,814,855$    2,820,385$      5,530$           
20 10,200,000$  10,180,000$   2,630,705$    2,635,874$      5,168$           
21 10,200,000$  10,180,000$   2,458,603$    2,463,433$      4,830$           
22 10,200,000$  10,180,000$   2,297,760$    2,302,274$      4,514$           
23 10,200,000$  10,180,000$   2,147,439$    2,151,658$      4,219$           
24 10,200,000$  10,180,000$   2,006,953$    2,010,896$      3,943$           
25 10,200,000$  10,180,000$   1,875,657$    1,879,342$      3,685$           
26 10,200,000$  10,180,000$   1,752,950$    1,756,394$      3,444$           
27 10,200,000$  10,180,000$   1,638,271$    1,641,490$      3,219$           
28 10,200,000$  10,180,000$   1,531,095$    1,534,103$      3,008$           
29 10,200,000$  10,180,000$   1,430,929$    1,433,741$      2,811$           
30 10,200,000$  10,180,000$   1,337,317$    1,339,945$      2,627$           

Return on Investment Calculation

Net Present Value of Costs and Benefits/Savings

Return on Investment Ratio

Investment Required

SSSMR Replacement - Bowling Center (Building 835) and 6 Hangar buildings
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5 Conclusions and Recommendations 

5.1 Conclusions 

This OSD CPC project successfully demonstrated the use of two market-
available technologies for rehabilitating failed corroded metal roofs: a 
high-build polyurea-hybrid membrane-producing coating and a structural 
standing-seam metal roof (SSSMR) system with integral sub-purlin system 
that can be fastened through a failed roof. The results confirm that the 
costs for removal of failed roofs can be deferred, and analysis indicates 
that this approach can contribute to a significant reduction in the life-cycle 
cost of roof rehabilitation. Disruptions of building operations during in-
stallations are also greatly minimized.  

The setup and application of polyurea coatings proved to be more difficult 
than standard paint spray-on or brush-on coatings, requiring special ap-
plication equipment and training. Polyurea is very sensitive to moisture 
and requires special mixing, handling, and storage controls. It is a very 
high-build, fast-cure, high-solids (90-100%) coating that uses or emits no 
solvents. The polyurea-hybrid coating should extend the service life of the 
roof for an estimated 10 years by providing a moisture-impermeable 
membrane that will effectively seal the surface defects such as pinholes 
and seam leaks.  

It should be noted, however, that the top-surface coating will not affect 
any corrosion occurring from the underside of roof if attic spaces have per-
sistent high humidity and high levels of aerosolized chlorides or other sol-
uble minerals. Corrosion of the bottom side of the panels can be prevented 
using proper building moisture management practices. The coating’s 
moisture-impermeability and vapor inhibitor characteristics should be 
considered as part of roof rehabilitation project design in highly corrosive 
environments. 

The SSSMR re-cover demonstration has shown that use of the Roof Hug-
ger sub-purlin system makes it feasible to install a new SSSMR over a 
structurally sound metal roof that has failed in terms of corrosion and wa-
ter intrusion. With careful detailing at the eaves and curbs that account for 
the new, slightly elevated roof plane, the demonstration roof should pro-
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vide similar service life to a complete roof replacement involving tear-off 
and waste disposal.  

5.2 Recommendations 

5.2.1 Applicability 

The polyurea-hybrid material used for the coating demonstration has fa-
vorable material handling, application, and appearance qualities. In addi-
tion to the specific coating formulation used, there are other formulations 
in the polyurea family of coatings that could provide similarly desirable 
properties for use in roof repair and rehabilitation.  

Polyurea coatings have properties that may be highly suitable for other 
applications. These properties include little or no solvent content, excel-
lent chemical resistance, fast setup times, ability to cure in a wide range of 
temperatures, and good durability. Other potential uses to investigate in-
clude: 

• spray-on liners of structures such as retaining walls and piers 
• emergency spray-on liners over sandbags to prevent water penetration 
• liners for chemical containments and buffering ponds walls 
• in-place encapsulation of lead-based paint 
• coating fiber-reinforced polymer and metal pipes 
• coating high-wear interior areas such as gym floors. 

For some applications, a single formulation probably would not meet 
worldwide performance requirements. A study would be needed to deter-
mine appropriate polyurea formulations that would best meet expected 
performance requirements for different corrosion severity zones and con-
struction materials. 

As an alternative to tearing off and replacing a deteriorated metal roofing 
system that is still structurally sound, DoD facility managers should con-
sider re-covering using an SSSMR and retrofit sub-purlin framing system. 
Where extensive water intrusion has occurred, detailed inspection of the 
existing roof should be performed before committing to this approach. 
Roof coatings that reflect or readily dissipate solar heat should also be 
considered for any metal roof in continually warm climates where the 
budget permits. 
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In addition to the improvements and savings validated in this project, both 
demonstrated technologies can provide several other obvious benefits:  

• reduction of material going to landfills 
• significant reduction in safety risks on the work site through avoidance 

of the demolition and waste-handling phases of roof rehabilitation 
• improved safety for crews working over in-place roof panels instead of 

exposed trusses and purlins 
• avoidance of costs related to temporary relocation of activities or shut-

down of operations during rehabilitation work 
• reduction in total project work time. 

5.2.2 Implementation 

The following documents concerning maintenance and repair of roofing 
should be reviewed and modified to assist in the proper selection and use 
of these technologies whenever major rehabilitation of metal roofs be-
comes necessary: 

• UFC 3-110-03, Roofing  
• UFC 3-110-04, Roofing Maintenance and Repair  
• UFC 3-320-03A, Structural Considerations for Metal Roofing 
• UFC 3-330-02A, Commentary on Roofing Systems  
• UFC 3-190-06, Protective Coatings and Paints  
• UFC 4-030-01, Sustainable Development  
• UFC 3-130-07, Buildings: Arctic and Subarctic Construction  
• Whole Building Design Guide (WBDG) - Building Envelope Design 

Guide - Roofing Systems. 

The DoD should fully evaluate the applicability of using polyurea in the 
widest applications possible. As polyurea coating technology is currently 
being used in industry, there are already industry standards for polyurea 
application, including:  

• SSPC-Paint 39, Two-Component Aliphatic Polyurea Topcoat Fast or 
Moderate Drying, Performance-Based 

• Polyurea Development Association (PDA), Polyurea/Geotextile Elas-
tomeric Lining Systems 

• NACE RP0892-2001, Coatings and Linings over Concrete for Chemi-
cal Immersion and Containment Services 



ERDC/CERL TR-12-3 32 

 

• NACE Technical Committee Report 6A198, Introduction to Thick-Film 
Polyurethanes, Polyureas, and Blends. 
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Figures 

 
a. Metal roof showing general corrosion. 

 
b. Badly corroded steel around exhaust stack 

 
c. Severe corrosion around air vent. 

 
d. Severely corroded hangar medal roof edges. 

Figure 1. Typical metal roof details on buildings at Wheeler AAF, Honolulu, HI.  
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Figure 2. Existing roof on Building 118 prior to demonstration. 

 
Figure 3. Barracks Building 118 and surroundings. 
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Figure 4. Plural component proportioner system. 

 
Figure 5. Applicator training. 
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Figure 6. Spraying primer coat. 

 
Figure 7. Spraying topcoat. 
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Figure 8. Top view of Building 118 roof after completion. An uneven high gloss was visible 

from the ground 

 
Figure 9. Finished appearance of vent stack. – Note the patch and thicker coating applied 

over the metal roof lap 
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Figure 10. Roof of Building 835 before re-cover. Paint was peeling off in large sheets. 

 
Figure 11. Pressure washed and rust-treated roof areas. 

 
Figure 12. Pressure washing upper roof 
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Figure 13. Installed custom manufactured sub-purlin system designed to bridge underlying 

metal roof panel ribs.. 

 
Figure 14. Installation of fascia flashing. 
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Figure 15. Coil material fed to former. 

 
Figure 16. Panel former. 
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Figure 17. Fabricated panels with pieces of rubber sheets protecting the PVDF finish. 

 
Figure 18. Automatic seamer for rolling a 180o vertical rib of 22 gage metal roof panel. 
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Figure 19. Installation of vent flashing support purlins. 

 
Figure 20. Sealant applied at clip locations to create a wet seal. 

 
Figure 21. Demolition of lower roof above kitchen area. 
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Figure 22. Finished edge detail and wall flashing. (Note that  

there are no exposed fasteners in these cleated eave details.) 

 
Figure 23. Finished detail work of fascia and gutter. 
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Figure 24. Building addition with asphalt shingles prior to metal roof installation. 

 
Figure 25. Building addition with finished standing seam roof. 
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Figure 26. Exposure rack. 

 
Figure 27. Topcoat being applied with overspray evident. 
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Figure 28. Example of appearance of topcoat overspray on a test coupon. 

 
Figure 29. Gloss appearance of topcoating on test coupon. 

 
Figure 30. Distinct coating layers visible in cross section. 



ERDC/CERL TR-12-3 49 

 

 
Figure 31. Mockup of fascia and gutter detail option considered by contractor. 
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Annex 1: Supplementary Information and 
Data for Polyurea Recoating Task 
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MAINTENANCE 
PROCEDURES CUIDE 
For fluid applied membrane 
over foam or other roofing 
substrates 

The adherence to these procedures 
will ensure the continued coverage of a 
Volatile Free, Inc. roof coatings warranty. 

Be Informed About Your Roof System --------------

• W arranty or Gu arantee? 
Determine If your roof system has a warrMty or 
guaM tee and from whom.lf ~ does. make sure your 
roof maintenance and Inspection procedures conform to 
the manufacturer's warranty or guarantee spec.lficatlons. 
If there are any questions about these req ulrements. 
contact the Issuer of the •mrranty for clarification. 
Generally, "acts of God", abuse. or vandalism are 
not covered by a roof system warranty. However. 

Periodic Roof Inspections 

Inspections are hi2hiy recommended each sprin2 
and fall and after work Is completed on a rooftop unit 
or penetrations such as vents and scuppers. A Roof 
Maintenance Inspection Checklist should be used 
to assist In the Inspection procedure. An Inspection 

these occurrences may be covered by your building 
Insurance policy. Check with your Insurance carrier 
for claim Information. 
If dama2e occurs. notify the Issuer of the warranty, 
the contractor and the manufacturer In wr~in2. This 
procedure Is usually outlined In the warranty. 

checklist Is located In the back of this 2uide for your 
use. This will help to ensure a complete and thorou2h 
Inspection. Notes and photos should be taken and 
a sketch completed illustrating areas of concern. 
Reports of prior Inspections should be reiAewed 
before every roof Inspection. 

What To Inspect ------------------------

• Gutters, Scuppers & Drains 
Inspect ali gutters. scuppers and drains for twigs. 
leaves. dirt and debris. They can cause damage, 
and restrict or plug normal now. preventing pos~hle 

dralna2e. Check the screens. strainers. fasteners and 
seals to assure that there Is no leakage. 
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Preventative Maintenance (rontJ 

• Repair Of Small Punctures And Holes 
• Repair small damaged areas with a urethane caulk 

according to the folbwing steps: 
• Thoroughly clean the roof surface around the 

damaged area. Remove all dirt, dust or other 
contaminates with a rag and clean water or solvent. 
Allow to dry completetf. 

• Use a knife to carefully cut out (at a 45' angle) any 
loose, wet or damaged foam and,klr coating and leave 
a dean beveled depression in the system. 

• Apply urethane caulk into the hole so that the caulk 
overfills the hole. Feather and smooth the edges. 
This will insure that the final surface is higher than the 
surrounding area so that water will not pond in the 
repaired area. 
Two coots of 'IH550 should be applied over the top 
of the cured caulk to oomplete repair 

• Repair Of Cracks Or Splits 
• Trim ?JW<Sf dirty and wet material from the crack with a 
kn~e so that a V-shaped groove is formed and extends 
beyond the edges of the original crack. 

• Thoroughtf clean and dry the area surrounding the 
crack. 

• Prime inside of the V-shaped groove and two inches 
beyond the edges of the V.Shaped groove with VFI-
100 7 Primer. 

• After the primer is dry, apply urethane caulk inside of 
the groove so that the V-shaped groove is overfilled. 

• Trim and feather the edges of the urethane caulk. 
• Brush on two 25 mil coats of VFI-550 onto and beyond 

the edges of the urethane caulk to complete the repair. 
(Note: Cracks at the edge of a metal ftashing and 
the roofing system should be trimmed back from the 
metal to form a ~ inch V-shaped groove. The metal 
must be cleaned thoroughly and dried.) 

• Repair Of Seams On Flashings And 
Metal Coping 

• Thoroughly clean and prime the metal in preparation 
for coating. 

• Center a bead of urethane caulk over the seam. Insert 
a 3/8 inch backer rod on top of the urethane caulk and 
imbed the backer rod slightly into the urethane caulk. 

• Center the butyl tape over the backer rod so that it 
extends equally on both sides of the seam. 

• Brush 25 mil coats of VFI-550 onto and beyond the 
edges of the butyl tape to complete the repair. 

• Repair Of Small Blisters 
Aithough blisters are sometimes not aesthetically 
pleasing, they should not be removed anwor 
repaired unless it appears that they will adversely 
affect the water resistance of the sprrsted 
polyurethane foam system. This also applies to 
blisters in built-up and singleply membrane system. 

The unnecessary repair of blisters in a sprrsted 
polyurethane foam roofing system can lead to leaks 
and premature roof problems. 
Blisters that are liketf to become leaks in the future 
must be repaired in the recommended manner. 

• Blisters in the coating an<Vor foam system should not be 
broken or cut into until beginning the repair procedure. 

• Blisters that are an inch in diameter or smaller, and 
less than 1" deep, can be repaired without contacting 
the original contractor. Larger blisters should aiW<SJS 
be repaired by a professional contractor. 

• No repair procedure should be attempted on a 
degraded or moist surface. Dry the surface and 
remove the degraded area before repairing it 

• Cut out and remove all loose material from the blister 
and create an edge free from defects. Bevel the cut 
at 45' angle sloping inward. 

• Rll the 110id with urethane caulk material. Overfill the 
\<lid above the roof level and two to three inches 
beyond its edge. Feather the edge of the caulk and 
let~ cure. 

• Apply two 2f>mil coats of VR-550, overlapping 
beyond the repaired area. 

• Repair Of Large Blisters 
Although a blister may be fairly large, tt should be 
repaired only when tt awears that tt Is ruptured, or foot 
traffic might cause It to rupture In the fu1llre. In this 
case, contact the system contractor. The contractor will 
make the repair using foam wlttl the same density and 
compressive strength as was used In the original roof 
system. The foam must then be coated with two 25<nll 
coats of VFI-550. 

• Possible Sources Of Leaks 
• It is important to determine the frequency and 

location of the leak. 
• Regarding metal decks, the direction of the roof's 

ftute and slope are important in determining a leaks 
origin. Water ftows to its lowest point, therefore you 
must backtrack the moisture path to find the leak. 

• Condensation may be the cause of moisture dripping 
in poortf insulated roofing assemblies. 

• On roofs where the existing roofing material was left 
in place, some minor leaks might be the resutt of 
mois1llre entrapment at the time of the installation. 

•Inspect the roof penetrations, drains, expansion 
joints, pipes, flashings, etc. to locate cuts, puncwres 
or damaged field splices. 
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What To lnsped (con!) 

• Inspect Flashings, Roof Edges, 
Expansion and Control Joints and 
Ottter Roof System Terminations 
Look for cracks and splits in the roofing system 
in these areas. Thorougtlt( inspect metal flashing 
and ooping joints to insure that they are sealed 
effectively. Masonry walls should be checked for 
moisture penetration, deterioration or delaminating 
of the ooating. 

• Inspect dte Surfac:e Area or the Field 
of the Roof System 
Check for blisters and interlayer separation in the roof 
system. Check for physical and mechanical damage 
caused by tools, hail, vandal~m. and excessive foot 
traffic, etc. 

When To Call Your Contrador 
Before ANY roof a~erations are made, call your oontractor 
for a~eration details. 
If large blisters or leaks or other defects are noted, the 
installing contractor should be contacted. The defects 
might be covered in the warranty. Contact the company 
that issued the warranty in writing and inform them of 
the defect 

Preventative Maintenance 

• Rooftop Units And Penetrations 
Inspect rooftop penetrations for seals that migttt 
have been broken during maintenanoe procedures. 
Reseal a'lf broken seals with coating. The higher 
the coating is applied up the base of the protrusion, 
the less chance that water will leak into the roof 
system. Hatches and skylights must be sealed from 
the weather. Insure that stacks have rain caps and 
their seams are thorougtlt( caulked. The drains on 
fNAC must be piped to the nearest drain. Inspect the 
ooating around all these areas to insure there is no 
damage to the surrounding roof system. 

• Defects in the Roof Surface 
Check for coating erosion, pinholes and cracks. ~ 
there is foam, or bui~ up roofing system under the 
ooating, check for moisture in this area. You can 
doth~ by cutting a small v in the roon ng system, 
inspecting it and then patching the V<ut, or by using 
a nondestructive moisture meter. 

At some point, the system may require rej.uvenatlon or 
renewal. Contact your original oontractor for an lnspectbn. 
The contractor can set up a Maintenance Program w~ 
penodlc Inspections. 
~there are any questions concerning the system, contact 
your contractor. If the concerns are not adequatet( 
addressed, contact the system manufacturer. 

Roofs should not be used for storage of fNAC repair 
parts, lumber, signs or unnecessary equipment 
Limtt foot traffic as much as possible. Maintenance 
personnel should be the only foot tratnc on the roof. 
Walkways should be installed to protect the roof~ 
regular foot traffic occurs. 
Prevent damage to the roof system fro:m exposure 
to harmful chemicals or substances, such as, but 
not limited to. petroleum based products. solvent. 
kitchen wastes and products that promote rapid 
decomposttion or detenoration. Vents should not 
exhaust harmful materials onto the roof surfaoe. 
Pipes should not lie direc~y on the coating. 
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What To Inspect (cont! 

• Inspect Flashings, Roof Edges, 
Expansion and Control Joints and 
Ottoer Roof System Terminations 
Look for cracks and splits in me roofing system 
in these areas. ThoroJghtf inspect metal flashing 
and coping joints to insure that they are sealed 
effectively. Masonry walls should be checked for 
moisture penetration, deterioration or delaminating 
of me coating. 

• Inspect tfte Surface Area or the Field 
of the Roof System 
Check for blisters and interlayer separation in me roof 
system. Check for ph)Sical and mechanical damage 
caused by tools, hail, ~~andal~m. and excessive foot 
traffic, etc. 

When To Call Your Contractor 
Before A~ roof a~eratons are made, call your contractor 
for a~eration details. 
If large blisters or leaks or other defects are noted, me 
installing contractor should be contacted. The defects 
might be covered in th! warranty. Contact me company 
that issued me warranty in writing and inform them of 
me defect 

Preventative Maintenance 

• Rooftop Units And Penetrations 
Inspect rooftop penetrations for seals that migttt 
have been broken during maintenance procedures. 
RC$CJI JfTJ broken $CJI:: with coating. The higher 
me coating is applied up me base of me protrusion, 
me less chance that water will leak into me roof 
system. Hatches and skylights must be sealed from 
me weather. Insure that stacks have rain caps and 
their seams are moroughtf caulked. The drains on 
fNAC must be piped to me neuest drain. Inspect me 
ooating around all these areas to insure mere is no 
damage to me surrounding roof system. 

• Defects in the Roof Surface 
Check for coating erosion, pinholes and cracks. ~ 
mere is foam, or bui~ up roofng system under me 
coating, check for moisture in this area. You can 
do this by cutting a small V in me roofing system, 
1nspecnng 1t ana men patcnmg me V<ut, or oy us1ng 
a nondestructive moisture meter. 

At some point, me system may P.Qulre rejuvenation or 
renewal. Contact your original ccntractor for an lnspectbn. 
The contractor can set up a Maintenance Program w~ 
penodlc Inspections. 
~there are any questions concemlng the system, contact 
your contractor. If the concerns are not adequatet.
addressed, oontact me system manufacturer. 

Roofs should not be used for storage of fNAC repair 
parts, lumber, signs or unnecessary equipment 
Lim~ foot traffic as much as PlSSible. Maintenance 
personnel should be me only llot traffic on the roof. 
Walkways should be installed to protect me roof~ 
regular foot traffic occurs. 
Prevent damage to me roof system from exposure 
to harmful chemicals or substances, such as, but 
not limited to. petroleum base1 products. solvent. 
kitchen wastes and products t1at promote rapid 
dccompo~ition or deterioration. Vent~ ~hould not 
exhaust harmful materials onto the roof surtace. 
Pipes should not lie direc~y on me coating. 
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SEMJ.ANNUAL "'1AINTENANCE INSPECTION CH ECKLIST 

ROOFING SYST'F.M SURSTRA'rn: ________ _ 

BUII.OINO:'----------------
INSPEcrEDBY: _____________ _ 

WARRANTY TERM: 

PROBLEM 

YES NO 
I . R.OOP CONDITION 

A. GF.N£RAL 

"""'' W alkWaY$ 
Sub:W:Ite 
COnllULliflidllbf 

'""""' B. DRA£NAGE 
Roo(DtfW» 

Srul>P"' 
ooo ... 
Down ...... 
Pending 

C.POAM COVERJNGS 
B&te S1>0~ 
F.xposcd F'011m 
Blillb:r.l 

A~e1;iQn 

"""'" PWwles 
Medumied Dnmn 

D. FOAM 

BU~tc-n> 
Crndl:' 
M¢C:hfdl1~d OQmllt¢ 

l:$i r4 ()Ama,ge 
Swnu DIUn~<: 

Soft &-y 
\Vel 

II. Fl.ASHINO 
Btl~ Fla811i118 
C0un1tr Flal-..)Jt: 
Coping 
OrfAi ei ·S~t~Ao.'tfl 

m. PESln1U110N -Alt UlliiS 

v,. ... 
Sk)'li3)11$ 
&.;pan!lilllt hlibl!l 

J)loi::C$ 

w.u. .. 
Use the fd,'ov.ing s}fJ"bols when preparing a red sketch: 
P> f1lotographs EX Excessive Ponding 
0 Roof D-ans P Pinholes 
X MechM~al D-an~e Sl Slit Number 
FB fff blister TC Thin Co<ting 
CB Cootire Blister FT Rough Foam Tuture 
COMt.ENTS: 

APPLICATOR:'-----------
ROOF' SF.CTION· _________ _ 

COMPLETION DATB::'----------
INSPECTION DATE: 

OBSF.R VA1'10NS 

uc u~urred Coatires 
OT Aashing or E~ 

Tre~nt Defect 

FC SPF Cracks 

REPAIRS 

OIA" OAT F. 

OC Coating Cracks 

E Uoosed Fo<rn 
OS imrSPray 

Cf Off Ration SPF 

corporate Office: P.O. Box 344 / Brookfield. WI 53008 / 800-307·9218 /262-787-0®0 t Fax: 262·787-05001/ WYNI.IJOiatllefree.com 
This: informaOOn <n:1 tK tri:al adv i:e p101;jed he ~tin are belit\'C<I to be reiable <n:1 ac<urat: to ~ best kno'Atedge of \'dable free, h: .. .n based aa tests and st.)"d s:ewe 
aaly as: a ~tcofl'll'l:f'dlbon. 16 the fi'ICTIJfacblrEf, \'oLlble Free, l~:-. makes oo rep~tsentll))ns: or wa~rantt?s of any loind, e~ess.d. implied or statllbry, ilcldillR but '""' 
lfrittd to all i'rplred w.lrr.ries of mer.:hantlbihy or fitness: for use or a parbcuLlr ~r l>)se f« t~ prcd.d. \'olade Free, lr.:-. mates ,., roSP"eSEnlatbrG or wa~rantt?s .n to 
lh! resUI:s of ~ w of the prod .. d <n:1 ass~s: ro cbigal))n or liability in oonroo-:IUI tt«ewith. \blade F ~te, 1~:-. is not liabl! for any <Y.cidentll or coowquential damages 
of <nf sort from use of !tis: prod..ct. The irlormatOO ~0\1ded herein is subjs<t to chall.Re at any time ~ut noboe. lnbrmatbn cl\lnges may ild..Q, but are rot limited to. 
coii'II'IOfcial aM tE<hnkal c~ chaR~ in pri:if\1:, ~ysicalcl\lra:t:ris:tks<n:lpc.:k.lgif\1:. 
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Appendix 1B: VFI™ Polyurea-Hybrid Test 
Coating Information  
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Application 

• Thinning 
Thin with water. Clean up with water supplemented 
,,,ith soap or a small quantity of vinegar. Met~l Et~l 
Ketone is recommended for both cleaning and drying 
spray equipment in order to avoid corrosion. 

• Mixing Instructions 
The two components are prepackaged in the correct 
proportions (9 parts by volume of Part A to I part 
of Part 8). For a ~ve gallon k~. 4.50 gallons of 
epoxy emulsion supplied in a 5 gallon can and 0.5 
gallons of polyami:le resin is supplied in a y, gallon 
can. For a one gallon k~. 0. 90 gallons of epoxy 
is supplied in a I gallon can and 0.1 gallons of 
polyamide resin is supplied in a pint container. The 
mixing ratio by volume is 9 parts of epoxy to I part 
of curing agent. By weight. the mixing ratio is 14 to 
I. After combining, mix ttmoughty. Power mixing is 
recommended for quantities over I gallon. 

• Pot life 
The pot life is 4 hours at 75°F. This can be extended 
to 6 hours by thinning w~h water to achieve the 
original consistency. Pot lffe at 55°F is doubled. but 
at I OO'F ~is reduced to 90 minutes. 

• Primer Application 
Use long nap (3/4" to 11 rollers when VFI # 11 
Primer is used as a block ~ller for porous concrete. 
If blowholes form as the primer dries, make a 
second pass wHh a relatively dry roller. Allow 8 to 
10 minutes between passes. For application to 
smooth surfaces. add up to one pint of water per 
gallon of VFI #II Primer. Use a 1/4" or 3/8" nap 
roller or nylon brush. VFI #11 can be sprayed using 
collllentional equipment, but the applicator must take 
precautions against inhalation of particulate matter. 
Use of a proper respirator is necessary. Do not apply 
to surfaces. which are below 50•F or above 130•F 
unless special instructions are secured from Volatile 
Free. Inc. 

• Application Of Top Coats 
Most coatings can be applied over VFI # 11 Pnmer as 
soon as it is thoroughly set. This degree of dryness 
is normally achieved in two to three hours. Best 
adhesion of most coatings are achieved when applied 
to #11 Pnmer that has cured I to 3 days. All Volatile 
Free. Inc. elastomers and most commercial paints 
will adhere well to cured VFI #II. tt is recommended 
practice to keep recoat times below 7 days. Primer 
cured over 7 days should be cleaned and re-primed 
prior to top coating. 

corporatl! Office: P.O. Box 344 1 Brookfield, WI 53008 1 800-307-9218 r 262-787-0400 1 Fax: 262-787-0500 
lli1S.IIIforma»:41 aM ttcllrt cal ao<Act pretJ~ nero<in are DtltWO to ~ ~tii!D~ <YIO aoc trait t., ~ oest kno~ ., \OI<b~ Free, r~c., as Das.eo t4l to:sts aM snw•l $t1W 
t41~ u a reoommtr.lalt41. /.& ~ 11\lnut:Y.b.rtr, \Oitb~ frtt, r~c. mara"'' r.:p~tsa~t.ltt41S ct warra/IU?$0f <'~~Y krlCl tlQ:ftSstCllmp~ ct sGtutory, rlUJOI/'G wt r.)t 
1n1t...o to alllm~•~towarrcl"'tl>s or me~ti'IMtatllty « nblessDr u-.e « ap;rbcubr pu~ Dr~ pr.:.lu:t. \Oitb~ rree,lrr.. maranorepresentl!))f'6Ct w<rrartl>s as to 
1M rewlts om~ use ottte ~toG~:t aMassumesnocc•~ga»,norll3tllty r1 cooi'!KU:41 tta'i'Hlll. \'cub.- fro«e, r~c. lsnotla!l'e l)r <W~ylnctl!ntalor corr.eq~nlbl~ 
Of<WIY s."tfrcf'l'l u-.e rJ ms prCtllct. TM lntormaU:4l ~tO\tGfG M~trliS sut;:.:t to ella~ at arr1 bme ~Ill ~:e. r~tctmat»nclla~~StS ml1JIOCiu~. !>Ill a~t nournt...o b, 
CCGTI'I<fCblaM te:M•:al CIIMges., Cllai\SfS rl ~f·:lf'G, ~41)'9:<11 Cta'acttriSb:S<WIOP<(Y~riiJ, 
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Data Sheet 
VFI-535 COPPER 

POLYUREA HYBRID ROORNG ELASTOMER 
• Description 

Vfl.5351s a I <X* SOlids by wllme. two oolll)()lleft 
OOIHo>one b'/vobne JX)Iylrea "ftJrid coati¥~. 

• Usage 
Vfl.535 CO!lllef Is fnlerde<l for use as a SIJilJf a(ll)led 
proteetlle roof coa1t1e for use <Ner concrete, metal. 
POiftleth.lne toarn and smooth bliftw roofs. Vfl.535 
Cower Shool:l not be used directlf <Ner r<Xlld> tut-up 

Physical Properties 

• Weatherability 
Excellent. 

• Ch emica l Resistance 
Good salt aro solvent resistance. Fair resistance to 
acid and alkali. 

• Tensile 
ASTM 0-412 
Stren&:th: 
Elon&atlon: 
Permane1rt Set: 

1800 psi min. 
500% min. 
I O!o\ ma><. 

Liquid Component Properties 

• Solids 
Weight: I 00% 
Volt.me: I 00% 

• Viscosity 
Po~ CompOnent 
550 z 75 CPS 0 77'f 
ISo ~I iPO' eft 
1500 z IOOCPS 0 n'f 

• Density 
~ Component 
8.331bs/Raf. IS.G. 1.001 
ISo Corr1lonert: 
10.00 rweattS.G. 1.201 

roofs .ness P<Jiil,retllane foam Is used kl create a 
smooth st.rface. Vfl.535 COilllef can also be used 
om V<Wious ~ mentlranes. C«tact VOla tie 
Free. 0:. for more normation. 

• Color 
Red tone copper. Note: Cower color Is dispersed rn 
the isocy,mte COirCl<lfl!flt 

• Hardness 
ASTI.I D-676 
Shore A 60 ± 3 

• Tear Resistance 
ASTI.I D-624 
DieC 250 pli 

• Abrasion resistance 
Excellent 

• Water Vapor Permeability 
ASTI,I E-96 
Method f!W 0.025 perm ln. 

•v. o. c 
Contains no \blatile Organic Compouoos. 

• Flash Point 
ASTI.I D-56 (TCC) 
Greater t11an 200'f. 

• Toxicity 
ISO C<lrJ'C)OOaft oortafns polfmeric isocy.nte 
reQUmg fresh a.-~ re51)1rator, gi(Hes, and 
prolectNe dot!lilll d~ Qlicatioo. 

Storage-'------·---------------~--

• Warning 
VFI-535 COPPer Is sens"t.le to moistt.e. Store in 
a dry place between 45' aoo 85'F. She" life is s« 
~rontlls lor tile 'A" Side OSOl and one year lor the 
'8" Side (f'OL't! In oriQinal unopened containers. 
All containers must be sealed when rot in use. 

Cortainers that nave been opened sllould be used 
within one week. To proiong llle slleW l~e of opened 
containers, it is recornmeooed tllal a blanket of 
nitrogen be appfted to tile container or desiccant 
cartridge inserted into the container opening. 
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• Storage When High Humidity Is 
Present 
Upon opening of the 'A' Side, one of the two follcr.ving 
procedures must be followed: 

• Desiccant Cartridge 
Upon opening of the 'A' Side for use, a desiccant 
cartridge should De inserted into one of the bung 
openings and the transfer pump tightly sealed in the 
other. To store unused portbn of material, remove 
transfer pump and reseal drum plug. Leave desiccant 
cartridge in the drum during storage. 

Application 
• Mixing 

Care should be taken to ensure proper mixing of 
VFI-535 Copper. Drums must be power mixed. Mix 
aii"A" Side (ISO I drumsw~h a Jl.> horsepcr.ver air 
driven mixer for a minimum of 15 minutes on the day 
it will be applied. The shaft must have collapsible 
blades to fit through the bung opening in the drum 
and should be long enough to reach the bottom of 
the drum. Three or four drums of the "A" Side (ISO) 
can be mixed in an hour when you start up in the 
morning. The unra violet protection in VFI-535 Copper 
coating is copper pigment. The copper pigment 
settles to the bottom of the drum during shipment and 
storage. Therefore, the "A" Side USOI drum has to 
be thoroughly mixed before spraying: otherwise the 
copper pigment: will be left on the bottom of the drum. 
Product sprayed w~h copper pigment still on the 
bottom of the drum •!.ill not perform as designed and 
the coating will not last as long. The coating finish 
may also appear streaky ff all drums are not mixed 
prope~y. 

• Thinning 
Do not thin. 

• Equipment 
Plural component spray equipment capable of 
maintaining a constant temperature of 130' -160'F. 
2500 psi minimum pressure and a I: I volume mix 
ratio. n is recommended that onty a Probler gun w~h 
a #I or #2 tip be used for spraying. The Probler gun 
offers ease of application along wi!h the best spray 
pattern. Through testing, ~has been determined 
that installation at the proper temperature of 130' 
to 150'F, 2500 psi minimum pressure at the Probler 
gun utilizing a #I mixing chamber, will produce 
the optimum membrane. Arlf deviations from this 
v.nether it may be temperature, pressure, size. type 
of gun, •J.ill all contribute to the production of a lesser 
product than the physicals stated on the V.F.I. Product 
Data Sheet. In other words. a #2 or #3 mixing 
chamber, may give you a wider spray pattern and 
apply more uniformly. but not have the same PhYSical 
properties that are achieved with a #I chamber. 

When contents of the drum have been used, the 
desiccant cartridge can be used on another drum. 
You can continue to transfer the cartridge from drum 
to drum until the color indicates replacement. 

• Nitrogen Blanket 
Nitrogen being heavier than air, can be put into 
a partially filled drum of the "A" Side forming a 
protective layer ,,,nich will prevent a rtf moisture from 
reaching the material in the drum. n takes onty a 
small quantity of the n~rogen to form this layer and ~ 
will not mix with or contaminate the I so. 

A gap gun or a GX-7 gun will produce a cured 
membrane but will not achieve the finished film that is 
specified by Volatile Free. Inc. Therefore. ff a ten year 
full systems warranty is required from V.F.I., you must 
use a Probler gun .. 

• Reactivity 
Tack free time is 10-30 seconds when sprayed w~h 
hot plural component airless spray equipment. 

• Cure Time 
f'llplied coating will set in 2·10 minutes at 70'F, 
depending on the film thickness and substrate 
temperature. Product can be placed into service after 
four hours of cure time at 70'F minimum. 

• Surface Preparation 
Aease refer to V.F.I. Roofing Specifications relating to 
your particular project. 

• Surface Preparation for Asphalt 
Contamination 
Material applied over thick uncured asphalt will cause 
bleed through and possible delamination. We even 
find 'black jack" type products on metal roofs, where 
repairs were attempted around stacks. units and even 
on seams and fasteners to be a problem. Whether 
the asphan is totally cured or no I has to be the 
contractor's determination. NOT Volatile Free.lnc.'s. 
If the asphalt product is old, hard and totally cured 
out, there is no problem going right over ~ w~h vn 
535 Copper. If the asphan is soft and you can move 
it with your finger, ~ is not totalty cured. This means 
that there still might be oil presenl that could leach 
out and cause discoloration and/or delamination. ~ 
the asphan is not too thick and you see no signs of 
oil. we have found ~ extremety helpful to coat those 
areas w~h I to I y, gallons per 100 sq. ft. of our 
VFI-550 Aluminum Single Component Moisture Cured 
Urethane. Let the VF~550 Aluminum cure and then 
recoat w~h VH535 Copper. This forms a barrier 
bebveen the asphan and VH535 Copper. ~the 
asphan is too thtk or uncured, it must be removed. 

corporatl! Office: P.O. Box 344 1 Brookfield, WI 53008 1 800-307-9218 1 2;62-787-0400 1 Fax: 262-787-0500 
llli$111forma»:4l aM tfCilrlcal ao..tce prCIJ~ nero<in on DtltWO to ~ rtii!D~ <YICJaoc trait to ~ tESt kno~ Of \l:ll<b~ Free, r~c., as Das.e<l C41 t..sts aM mw., serw 
C41~ u a reoommtr.lalt41. /.&1M 11\lnut:Y.b.rer, \Oitb~ Frte, r~c. mara"'' r.:prtsa~tatt41S ct warrants?$ Of ¥1Y krlO. e~q:tessea. Imp~ ct sGtutory, rlCtJOif'G wt r.)t 
1mt...o to alllm~ti!Ow<rrcYJt~s or me~tt~Mtatn~ « nblessDr use« ap;rbcul!r pu~ Dr 1M prCtlld. \Oitb~ Free, 1r.:. maranoreproOSentll))f'GCt w<rrart~s as to 
1M rewlts om.: use ottte ~tOOid aMassumesnocCI!ga»,norll3tnty r1 CC41r.KU:41 tta'i'Hlll. \ttabt free, r~c.lsnot Iaili! l)r ?~~ylncttontalorconseq~nlbl~ 
Of¥1Y S.)(tfrc('ll use rJ ms pro»Jct. Ttl: lntorma&:41 ~to\toeo MrtrliS Sl.ltfKI tocna~ at arrt bme v.ttt.)ut ~:e. rii'Ofmaf))ncnall$eS ml1flr.:lu~. !lUI art nournt...o b, 
CCfiTI'o<fCI!IOM te:MKal CI'IMges, cna~~ges rl ~t~:lf'G, ~fl)~:al Cta'acttriSI):S¥10p;J:Y~rltJ, 
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Appendix 1C: Contractor Health, Accident 
Prevention, and Safety Plans  
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ACCIDENT PREVENTION PLAN 

Rehabilitation of Meta l Roof. 

Wheeler AAF Building 118 
Schofield, HI 

COl #07-132 

Prepared by: 

COLOR DYNAMICS, INC. 
816 Gulick Avenue 

Honolulu, Hawaii 96819 
Ph : (808) 848-7000 

Fax: (808) 842-0800 

SAFETY SHAll BE OF THE UTMOST IMPORTANCE IN THE DAllY OPtiiR.ATIONS OF COLOR DYNAMICS, INC. All 
PERSONNEL HAVE THE RfSPONSIBIUTY TO MAkE TtiE SAFET't' OF THEMSELVES, AND CO·WORI<ERS, OF 
PAR»>OUNT CONCERN AND ACTION. THIS 0 6JECT1VE IS FVNI)AN ENTAL TO THE WELL S.BNG OF All 
PEASONHEl ON THE PROJECT AS WEU AS TO THE EFFJCIENT OPERATION OF OUR BUSI NESS. SAFCTY 

SAV£5 BOTH UVES AND HONEY ANO PlAYS A MAJOR ROU IN 111E SUCCESSFUL COMPLETION OF 
CONTRACTING AC'nVJnES. 
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ACCIDENT PREVENTION PLAN 

SJGNAJURE SHEET 

Plan Prepared By: 
Company: Color Dynamics, Inc. Name: Joyce Racadio 
Phone: (808) 848-7000 Title: Contract Administrator 
Fax: (808) 842-0800 

COLOR DYNAMICS, INC. 
This Accident Prevention .Plan has been prepared by: 

Signature: 

Plan Approval By: 
Company: Color Dynamics, Inc. 
Phon e: (808) 848-7000 
Fax: (808) 842-0800 

Name: 
Title: 
Cellular: 

Brent Cullinan 
Vice President 
(808) 479-0349 

a.s_been reviewed and approved by: 

Signature: 

Plan Concurrence By: 
Company: Color Dynamics, Inc. 
Phone: (808) 848-7000 
Fax: (808) 842-0800 

Signature: 

PROJECT FOREMAN 
Company : 
Phone: 
Fax: 

Color Dynamics, Inc. 
(808) 848-7000 
(808) 842-0800 

COLOR DYNAMICS, INC. 

Name: Brent Cullinan 
Title: Gen. Superintendent, 

Safety Officer 
Cellular: (808) 479-0349 

been reviewed and approved by: 

Name: 
Title: Foreman 

This Accident Prevention Plan has been reviewed and approved by: 

Signature: 
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ACCIDENT PREVENTION PLAN 
Wheeler AAF Building 118 

Rehabilitation of Metal Roof 

JOB NO.: 07-132 

EMERGENCY RESPONSE NUMBERS 

• FIRE - POLICE - AMBULANCE CALL 911 

FIRST AID INJURIES: 

Kaiser On-The-lob 
PENSACOLA - 1010 Pensacola St .. 2"d floor 432-2000 
Moanalua Clinic 3288 Moanalua Rd. 2"d Door 432-8200 
Windward - Koolau Clinic. 45- 605 Kam Hwy 432-3880 
Wajpjo Clinic 94-1480 Moanianl St. 1"' Floor 432-3103 

SERIOUS OR LIFE-THREATNING INJURY OR ILLNESS: 

Queens Medical Center 538-9011 
St. Francis Medjcal Center West 678-7000 
Kuakjnj Medical Center 536-2236 
Kapioiani Medical Center 983-8633 
(24 hr. emergency) 

5traub Hedjca! Center 522-4000 

Pojson Center 941-4411 

The Gas Comoany Ctrouble onlyl 526-0066 
Hawaiian Electric <troyble onlyl 548-7961 
Board of Water Supply Ctroyble onlyl 527-5200 

Militarx Police 438-7105 

Chemical I Oil Spills 586- 4249 
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RESPONSIBILffiES AND UNES OF AUJHORIUES 

Identification and Accountability of Personnel: 

Color Dynamics, Inc. !has appointed Brent Cullinan Safety Manager, under 
the direct supervision of David l. Onerhelm, Preslden,t and Safety 
Director, to be account able to monitor and enforce the policies and 
procedures as set forth in t his Accident Prevention Plan. 

Unes of Authority: 

The following listed Color Dynamics, Inc. personnel shall have the 
authority to intervene and suspend work in the interest of safety policy 
compliance: 

1. David L. Onerheim, President and Safety Director 
2. Brent Cullinan, Vice-President, Safety Officer and 

General Superintendent 
3. , Project Foreman 
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GAS CHARGE CARDS 

Our policy is to temporarily issue gas card to selected employees. Gas must be 
purchased at the Kallhi Aloha Gas station only. Charges at other locations are 
prohibited except for emergency. Gas charges are authorized only for company 
vehicles and for gas cans filled for jobslte equipment. 

When the charge is initiated at the pump, the vehicle mileage must be Input. 
When tho receipt prints out, the description of the vehicle or license number must 
be noted on the receipt. 

If cans are being filled for use with jobslte equlpmen~ the code number must be 
input. Then when the receipt prints out, the job name/number and the description 
of gas operated equipment should be written on it before turning it In to the office. 

Abuse of the charge cards will result In suspension of tho card and a return to the 
old "pay and submit for reimbursement" system. 

PERSONAL HAND TOOLS 

There are certain tools that Employees are required to possess as a condition of 
employment with Color Dynamics. These tools are to be maintained in proper working 
condition by each Employee. Failure to keep the required minimum tools in good 
condition may result in suspension from worl<. Periodic Inspection of these tools by 
Foreman, Superintendent Ot Employer moy be c><pectcd. The liet of toole required (BeG 
attached) may be changed from time to time as Management deems necessary. 

The purchase of personal tools by charging COl's account at a vendor's store 
without authorization from David or Brent will result In an employee payroll 
deduction to reimburse Color Dynamics for the cost of the tool(s). If a payroll 
deductions Is necessary you will be informed In advance and the detail shown on 
your check stub. 
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CDI 
COLOR DYNAMICS INC 

COLOR DYNAMICS, INC. 

FIELD PERSONNEL 

POLICY MANUAL 

Revised 

October 27. 2005 

816 Gulk:l< Avenue • Honolulu. HI 95819 • Tel: (806) 848·7000 • Fax: (606) 842.0800 • BC #11207 
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Color Dynamics. Inc. is a General Contracting firm primarily engaged in painting, 
waterproofing and concrete restoration work in both private and public sectors. 
Contracts are typically to repair concrete. waterproof and/"' coat exterior of high rise and 
commercial buildings, metal and concrete roof tops, parking alld pedestrian decks, 
military facilities and family housing repainting. 

Color Dynamics is an Equal Opportunity Employer and will not discriminate against an 
Employee or an Applicant for employment because ol race, color, religion, creed, age, 
sex, and national O<lgln or ancestry. 

The guidelines within this policy have been prepared fO< the convenience of Employees. 
It contains general descriptions of some ol Color Dynamics procedures and/0< potld es. 
Neither this booklet nor any other communication by any management representative. 
either wriUen or oral, made at the time of hire 0< during the co..,.e of employment, is 
intended in any way to create an "employment contract". Our relationship is one of 
voluntary e(llj)!oyment •at will" of the Company. Employees are subject to discharge at 
any time, with or 'Without cause. 

Management reserves the right to add to, alter and/or eliminate the following 
procedures, benefrts and/or policies at any time. 

Your cooperation In assisting with the implementation of this policy is requested. 

pOLICIES PERTINENT TO ALL JOB CATEGORIES 

Equal Employment Opportunity (EEO) and norr-segregated facilities are general policy, 
regardless of the job category and/or term of employment. 

Alleged violations or misadministralion of this policy should be reported immediately to 
the Corporate President, David Onerheim, or to appointed EEO Officer. We ask that 
Employees help recruit minorities and females into the Company work force by 
encouraging them to apply. 

Claims of sexual or racial harassments should be reported immediately In writing to the 
Corporate President, David Onerheim and delivered to Office Administrator. A 
confidential interview will then be scheduled to discuss the appropriate measures to be 
taken. Harassment will not be tolerated under any circumstances. 

PERSONAL DATA 

Because we engage in Government contracts. we are required to furnish certain 
personal data to the government contract agencies and installations in order to comply 
with contractual requirements. This data includes: date of birth, birthplace, citizenship 
and vehicle information. 

You are required to promptly report any changes in your name, residence, marital status. 
dependents, vehicle infonnation, etc. It is also very important that we have the names 
and current phone numbers of persons we should contacl in case of emergency. 

Page 2 ol12 Field Personnel Policy Manual 
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HOLIDAYS 

Color Dynamics will observe the following eight (8) holidays: 

New Years Day 
4th of July 
Veteran's Day 
Christmas Eve 

Memorial Day 
Labor Day 
Thanksgiving Day 
Christmas Day 

When these holidays occur on a weekday. Employees need not report to WOI1<. These 
holidays are not paid holidays. Field Employees are paid only for time actually worked 
on Color Dynamics projects. 

REPORTED WORK HOURS 

Recorded work hours begin when production work oommences. Only time spent on 
p<oduction work should be recorded on the time cards. Time spent for transportation to 
and from work and during lunch break is not paid time. When work is delayed due to 
rain or wind conditions the time or delay is not paid time. If the job is shut down early 
due to inclement weather, then paid time ends when production stops during the day. 
When no work can be accomplished in a day because of inclement weather or any other 
reason, there will be no paid time on that day. Evening or early morning phone contact 
with job foreman can sometimes p<event unnecessary travel to a jobsite when work has 
been called off. 

Setting up scaffolding and equipment for work or mixing of malerials etc. is considered 
production time and will be paid for. This time should be reported on the time cards in 
the appropriate category. 

Each work day, the Employee should check to make sure his/her t lll'l& recorded on 
the lime sheet matchos the Employee's lime recorded on tho Foreman's log. If It 
does not, then the discrepancy should be dlscuued and resolved on site 
lm ll'l&diately. If it cannot be resolved then the disputed time should be brought up 
to Brent, the General Superintendent or to David Onerhelm, President , for a final 
decision on the matter. 

ASSIGNMENT OF EMpLOYEES TO PROJECTS 

Employees may be transferred between Public and Private Projects if it is determined by 
Employer or Superintendent that rt is in the Company's best Interest to do so. Transfers 
of Employees may be made without prior notice and may result in changes in pay scale 
and/or fringe benefits. Employees will not be paid less than their "private sector base 
rate" regardless of where they work. 

Page 3 of 12 Field Personnel Policy Manual 
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FRINGE BENEFITS 

MEDICAL: Employees are invited to join HMSA. Color Dynamics will pay the 
monthly medical premium on Single Plan Coverage only. As an option, additional family 
members may be covered at Employee's expense through payroll deduction. Any new 
employee who opts not to join HMSA or any Employee who decides to drop HMSA 
coverage must fill out and sign a waiver form. 

401K: Employees are invited to participate in Color Dynamics' 401K retirement plan. 
Qualifying contributions made by employees are tax deferred. 

PROFIT SHARING: The Company may elect. in certain years, to share a portion of 
profits with qualified employees. These contributions would be placed Into the 
Employee's account within Color Dynamics' qualified plan. The amounts, if any, to be 
distributed would be determined sometime between the July 3 t fiscal year end and 
December 31. however the contributions may not be placed into the accounts until April 
15 of the following year. 

ANNUITY: Color Dynamics exercises its option to contribute a portion of the 
prevailing wage {public project) fringe benefit amount of Employee's earnings to the 
Contractors and Employees Retirement Trust. Employees have the option of deciding 
among several types of investments for their retirement contributions, from lower risk 
•money marl<et" funds to higher risk "growth" funds, all of which accumulate "tax 
deferred" to help provide for a secure environment. 

YOUR PAYCHECK 

A record of all hours worl<ed for Color Dynamics must be kept and ready for inspection. 
All Employees are paid weekly, within 7 days of the end of each weekly pay period. 
Time sheets are to be submitted on Friday PM of each week to the job Foreman who will 
check lime reported against hislher own log and then submit the foreman report along 
with the time sheets to the office by early Monday morning. If the timecards do not 
reach the office by Monday morning. the processing of the paycheck and it's issuance to 
the Employee may be delayed. When timecards are turned in on time, Paychecks will 
be available the following Friday, unless it is a Holiday, in which case, the checks will be 
available on Thursday PM. 

Deductions from your paycheck will be made from your gross earnings for the following: 

• Social Security {FICA) 

• Federal Income Tax 
• State Income Tax 
• Medical Insurance 
• Prevailing Wage Annuity 
• 401K 

Page 4 of 12 

Currently 7.65 of your paycheck 
Employer matches the same amount 
In accordance with published regulations 
In accordance with published regulations 
See "Fringe Benefrts• (Family members only) 
When Employee works on Govt. projects 
When Employee elects to contribute 
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For tax purposes. it is important that an accurate and complete W-4 is on file so the 
correct deductions are withheld from your paycheck. Eligible Employees will not be 
allowed to work without filling out an HMSA health insurance coverage form or a health 
insurance waiver fonn. 

OVERTIME WORK 

OVERTIME WORK MUST BE PRE-AUTHORIZED BY DAVID ONERHEIM OR BY 
BRENT CULUNAN. If authorization Is given, It Is for a day at a t ime, and if 
overtime is to be worked on a ro>gular basis, then authorintion for overtime must 
be In writing. 

Overtime work will generally be voluntary on the part of the employee. however there 
may be times when overtime work is required in order fer the Company to meet 
contractual requirements or to avoid liquidated damages etc. Employees must be ready 
and willing to adjust their schedules to accommodate Overtime Work as much as 
possible if it is needed by the Company. 

Overtime work for typical hourly wof1<ers is defined as all hours worked over and aboye 
40 hours in a calendar week payroll period. For these additional hours worked, the 
compensation will be 1.5x the regular base wage. On Public projects, the overtime rate 
is 1.5x the "base rate• of the requ~ed wage; however fringe benefits are paid at the 
straight time (1.0 x) for overtime hours worked. 

The CoiOf' Dynamics "'wortc wook'• begins on Sunday morning each week. &o 

Sunday w ork would not be considered overtime (except for State of Hawaii 
projects). 

GARNISHMENTS 

Garnishments are legal attachments on an Employee's pay for unpaid debts. We are 
required by law to withhold wages due an Employee if a garnishment is served on the 
Company's direct payment of your wages. 

LOANS AND ADVANCES 

Loans and advances are strictly prohibited. Requests for loans or wage advances will 
not be considered. 

GENERAL WORK RULES 

Work rules are standards of conduct which Color Dynamics requires Its Employees to 
observe. AJI Employees are expected to govern their activities and behaviors in 
accordance with professional standards of conduct and to show respect in their 
relationships with personnel from other companies, fellow employees, supe<Visors, 
employer. customers and the general public. 
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Social activities and/or communications not relating to company business must be 
curtailed during wO<k hours. Non-employees of Color Dynamics are strictly prohibited 
from being in the office, shop, on our jobsites or in our vehicles for any non-business 
related purpose at any time. Radios are not allowed on the jobsites - all attention 
focused on working as safely and productively as possible. 

Full time Field Employees are required to report to work each work day a t the prescribed 
time and to leave only after eight (8) hours of work has been performed and logged on 
the timesheet. The exception would be when the Foreman or Superintendent shuts 
down the project early for bad weather or for some other valid reason. Paid lime will 
only be fO< production hours worked. 

A lunch break Is required and Is not considered "paid time" . The lunch break will 
be one hour unless all emoloyees on the project agree to bring their lunch each 
day, In which case a request t o the Superintendent can be made f O< a 30 minute 
lunch break for that project. 

FO< your safety and for professional appearance, appropriate work clothing Is required. 
This will include steel toe work boots, long pants, company-Issued short or long sleeve 
T-shirts (tank tops, sleeveless or cut-off shirts are not allowed). In addition to the proper 
clothing, employees are expected to keep their hearing protection devices. safety 
glasses and respiratO<S close at hand for use as requtred. 

Profanity is not allowed. Employees must strive to conduct themselves In a professional 
manner and all employees and the general public must be treated courteously and with 
respoct. 

CELL PHONES AND PAGERS: Call phones and pagers, whether company 
Issued or personal, are not to be used for personal reuons during working hours, 
unless thoro is an emergency. Employees are responsible for reimbursing 
Company for all personal or long dlst calls on the cell phones that do not directly 
relate to the project at hand. 

Company owned cell phone lines may be monitored by satellite GPS during the 
normal transportation ancl work times of 6 AM to 6 PM on workdays. These cell 
phones must be turned on and carried on your person at all times during work 
hours. If a phone is turned off during worlk hours It w ill be assumed that the 
person to whom the phone Is assigned is not working during that period. It Is 
recommended that company paid Nextel phone lines be turned off after work 
hours. 

ABSENTEEISM: Reliability is crucial to the Company and each employee is 
expected to be at work every day on time. As soon as an Employee knows he/she will 
be late or absent from wO<k, a call should be made to the office. Unexcused absences 
will be renected in the Employee's personnel file and can be cause fO< lack of promotion 
and eventually can lead to tenmination of employment. 

ALCOHOL AND DRUG USE: Alcohol and illegal drug use before 0< during working 
hours is strictly proh'bited and may resull in immediate termination of employment. 
(See: Drug Free Workplace Policy). 
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FIELD EMPLOYMENT POS!I!ONS 

JOURNEYWORKERS: These Employees, whether regular or occasional hires, will be 
responsible for perlormlng any and all tasks required for the projects they are assigned 
to. They will most likely be experienced in preparation of various surlaces, concrete 
restoration, waterproofing and/or painting application. 

Joumeyworkers are expected to be consistent producers of high quality work. They 
must set good examples for apprentices and must act professionally at all Urnes. They 
must also demonstrate responsibility, honesty, efficiency, patience with others and must 
keep themselves and their tools neat and as clean as circumstances allow. They are 
expected to continually strive to improve production, quality and harmony within the 
crews and to assist the company in maintaining a oompetitive posmon in the industry. 

Jounneyworkers must assume ~esponsibility for maintaining safe wor1dng con.ditions for 
all projects. They are expected to stop work on the project If unsafe conditions become 
evident and if the problem cannot be immediately remedied with means at their disposaL 
If unsafe cond~ions are discovered they must be immediately reported on the dally 
report form and via telephone to the office and to the Superintendent (Brent). 

JOB LEAD JOURNEYWORKERS: Journeyworkers who are assigned 1he 
responsibility of leading a project will temporarily assume the responsibilities of 
the foreman for the duration of the job or until further notice by Management A 
job lead journeyworker will also be assigned to temporary job leadership 
responsibilities during any absence of the a$$lgned foreman from the jobslle. 

FOREMEN: Foremen are skilled and experienced Journeyworkers who are 
regularity assigned the responsibilities of field leadership of projects. Foreman on 
most typical p<ojects wlll be considered to be ''working foremen", meaning that 
they will be a "hands on worker'' In addition 1o safety, quality control and 
p<oductlon management duties. The dally reports are to be filled out at lhe end of 
each work day. Toolbox safety meetings will be held each Monday morning, at tile 
beginning of each job or new phase of a job, and also when new employees come 
on to an existing job. The jobsile foreman should never leave a jobsite during 
working hours unless there Is no other reasonable alternative. Whenever 
possible, materials and equipment needs should be planned for in advance and 
delivered to jobsHes by suppliers, or picked up at the beginning or e-nd of the 
work day. If something must be purchased mid-day, the order should be phoned 
In by the foreman and another employee should drive to pick It up. 

APPRENTICES AND TRAINEES: Apprentices have commltted to our extensive training 
program as directed by the State of Hawaii, Dept. of Labor and Industrial Relations. and 
they agree to all of its condHions. Wage rates and classifications for apprentices are 
referenced in the Company Apprenticeship Agreement with the State of Hawaii. This 
document is available for review In our office upon request. 

Apprentices and trainees may be employed on a particular job site as determined 
by Management or Superintendent, with consideration given to contract tenn&, 
safety, skills and efficiency required for work on the project etc. Apprentices 
must also acquire and maintain tha same hand tools as required of other 
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Employees. In addition, Apprentices must maintain and turn in daily progress 
report forms at the end of each month to receive their wor1< hour credit toward 
advancement In the program. Apprentices must attend class and receive pusing 
grades or they will not advance in classification or in pay. 

Apprentices and Trainees are also expected to do lheir best to help maintain a safe worl< 
environment and must immediately report all conditions which are deemed to be unsafe. 
Employees must never enter into a work situation which they think might be unsafe, 
regardle.ss of whether they are told to do it or nol In this situation, the issue needs to be 
discussed in an on site meeting with the Trainee, the Foreman and the General 
Superintendent to resolve the situation to the complete satisfaction of all. 

SAFETY 

Jobsite safety is of utmost conoem and violation of safety standards should be 
communicated immediately to Office Administrator or direcHy to David Onerheim. 
preferably in writing. Color Dynamics strives to abide by State of Hawaii OSHA (HIOSH) 
standards. There can be additional regulations on Federal Governmenl projects as well. 
Every project should be analyzed for Hazards and Accident Prevention and we need all 
Employees' assistance and cooperation constantly to keep our work places safe for all. 
Attendance at scheduled safety meetings Is mandatory for all Employees. 
Unfavorable consequences can be expected for those not In attendance. 

Reporting unsafe conditions and assisling to the best of thelr ability to prevent 
accidents is e conditi-on of employment for all Color Oyno.mioo emp1oyooe. 
A complete first aid kit is to be on all jobsites and in each Company vehicle. Employees 
are expected to familiarize themselves with the con Ients and be prepared to use the k it if 
necessary. 

All employee's who are assigned lo lead paint removal projects, must be certifoed for 
such work prior to commencement. These employees must also llave a lead blood test 
prior to any such work and after compleUon of each lead paint removal project. 

Color Dynamics Intends to stock regularly replaced personal protective items 
such as respirator fille<S and valves, clear and tinted safety glasses, gloves and 
ear plugs at the office. Do not buy th is equipment at Safety Systems or any other 
vendors. Tum In your old ones to replace with new or request extras for your 
jobsite from David or Brent. 

ACCIDENTS 

If any accident or Illness should occur on the job, It must be reported immediately 
to Office Administrator or directly to David Onerheim. Safety Is o f utmost concern 
and violations of prudent safety standards should be communicated Immediately 
in the same manner. If an on-the-job Illness or injury occurs, but Is not an 
emergency, then treatment will be administered as soon as possible at the 
Medical Corner, Airport Branch, along with a required drug screen test. 
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Each job site should have a booklet of Material Data Safety Sheets (MSDS) for all 
products being used on site. This booklet must be located where each employee 
can access It at all times. Each employee should be familiar with llle hazards of 
llle products they use and know how to deal w ith a spill or accident Involving 
these products. 

COMPANY EQUIPMENT 

Company owned equipment cannot be used for side work and will not be loaned out or 
rented to Employees or others. E""'loyees are reminded that contracting w~hout a 
contractor's license, the required Insurances etc. Is Illegal. 

Any equipment returned to the shop should be In GOOD WORKING ORDER AND 
CLEAN. If a piece of equipment Is broken or not working correctly, lllen it should 
be tagged as such and set out for repair. 

Any and all equipment, material or vehicles returned to the shop should be put 
away neatly or hung in its proper place. Be sure all paints are labeled accurately. 
Hang up raes or place In water If ltley have been used with flammable paints or 
solvents to prevent fire. 

TRANSPORTATION 

PERSONALLY OWNED VEHICLES USED DURING WORKING HOURS: 

(1) Any personally owned vehicle that an Employee operates to or on any jobsite or 
for the purpose of conducting Company business, either on a regular or on a 
temporary basis, must be properly insured by the 
Employee Owner of the vehicle. All Employee owned vehicles must be 
covered by the required Insurance and have current raelstratlon. Any 
Employee who drives any vehicle while working for Color Dynamics must 
have a valid driVer's license, and must submit a copy of the l icense and 
inaurance card upon hire and again each time the llcenae Is ren-ed. 
Employeea must notify Office Administrator In writing If driver's license or 
insurance is revoked or becomes Invalid for any reason. 

(2) Alcoholic beverages and/or illegal drugs arc strictly prohibited from any jab· 
related activity and must never be placed in any Company owned vehicle at 
any time, or in an Employee owned vehicle when In use for transporting 
employees or Company equipment. 
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COMPANY OWNED VEHICLES: 

Violation of the following will result in immediate suspension and possible termination o1 
employment. 

1) Under no circumstance may anyone other than a regular employee of Color 
Dynamics operate or ride as a passenger in company vehicles at any time, 
without express (written permission) from Employer (David Onerheim). 

2) Under no circumstance may Color Dynamics employees operate a Company 
owned vehicle for personal reasons, errands or for any non-work related reason 
unless it is a grave emergency or unless they have been given express 
permission by Employer. Any special permission given will be only for a 
specific Ume and will not be construed as ·ongoing permission' to use the 
vehicle at the Employee's discretion. 

3) Under no condition wiU any Employee operate a Company owned vehicle who 
has consumed any alcohol within 8 hours prior. The same rule applies to the use 
of drugs. prescription or otherwise, which could impai r driving ability. 

4) Employees who get or who have had "Moving Violations". Driving Under the 
Influence of Alcohol or Drugs offenses, or other serious traffic offenses or any 
physical impairment or condition (i.e. requirement for eye glasses, epiepsy, etc.), 
must report this status or change in status immediately to the Office 
Administrator. In the case of any of the above conditions, written petmlsslon to 
operate a Company vehicJe would then be required. 

5) Employees who do not possess a current and val'd driver's license are absolutely 
pronibited from operating any Company vehicle. 

6) Passengers riding in a Company vehicle must sit in passenger seats and use 
the seat belt. Under no condition may Employees ride in the back of a pickup 
truck. 

VEHICLE MAINTENANCE 

Employees who are Issued Company owned vehicles must be responsible for 
obtaining regular maintenance of thfl5e vehicles. The office staff tracks mileage 
of these vehicles and you should get oil changes and service as soon as possible 
after being notified by the office to do so. Please keep all receipts for the office 
records. If tires are getting worn or there are mechanical problems, please 
request permission from Brent or David to get the work done. The general 
mechanic we like to use is Gentech, located on Bannister Street, a block away 
from our shop. 
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GAS CHARGE CARDS 

Our policy is to temporarily issue gas card to selected employees. Gas must be 
purchased at the Kallhi Aloha Gas station only. Charges at other locations are 
prohibited except for emergency. Gas charges are authorized only for company 
vehicles and for gas cans filled for jobslte equipment. 

When the charge is initiated at the pump, the vehicle mileage must be Input. 
When tho receipt prints out, the description of the vehicle or license number must 
be noted on the receipt. 

If cans are being filled for use with jobslte equlpmen~ the code number must be 
input. Then when the receipt prints out, the job name/number and the description 
of gas operated equipment should be written on it before turning it In to the office. 

Abuse of the charge cards will result In suspension of tho card and a return to the 
old "pay and submit for reimbursement" system. 

PERSONAL HAND TOOLS 

There are certain tools that Employees are required to possess as a condition of 
employment with Color Dynamics. These tools are to be maintained in proper working 
condition by each Employee. Failure to keep the required minimum tools in good 
condition may result in suspension from worl<. Periodic Inspection of these tools by 
Foreman, Superintendent Ot Employer moy be c><pectcd. The liet of toole required (BeG 
attached) may be changed from time to time as Management deems necessary. 

The purchase of personal tools by charging COl's account at a vendor's store 
without authorization from David or Brent will result In an employee payroll 
deduction to reimburse Color Dynamics for the cost of the tool(s). If a payroll 
deductions Is necessary you will be informed In advance and the detail shown on 
your check stub. 
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In 1988, Congress passed the "Drug Free Work Place Act". Effective March 18, 1989, 
this Act addresses any drug abuse In the work places of US Government contractors 
and grant recipients. 

In response to the federal requirements for drug-free work places, and in keeping with 
Color Dynamics' concern for the health and safety of its work force. Color Dynamics, 
Inc. has instituted and maintains the following Drug-Free Work Place Policy: 

I. POLICY STATEMENT 

Color Dynamics prohibits company employees from reporting to work and or 
working with: 

• Detectable levels of Illegal drugs in their systems. 

• Alcohol levels which could impair their ability to perform their jolos or 
adversely affect the safety or security of employees, the public or the 
Company. 

• Prescription drugs or over-thEH:Ounter medication which could , in the opinion 
of the company physician, have adverse affects on the safety or security of 
the employees, the public or the Company. 

Color Dynamics also restricts the following items from being brought on, or being 
present on Company premises or on the Company's jobsites or in the 
Company's vehicles: lllooal druas and paraonernana. 

II. TYPES OF TESTING REQUIRED 

All employees shall be subjected to the following types of testing: 

A. Pre-employment Testing. All Company applicants for employment will be 
advised of our drug testing policy and then the selected applicants will be 
tested in accordance with the Company substance abuse program. 
Selected applicants must pass the required drug test and receive NIDA 
certification that they are drug free prior to being hired. Individuals who 
have taken leaves of absences of six months or longer shall also be 
subject to the pre-employment drug test. Time spent In testing for job 
applicants are not compensated for by the Company; however the cost of 
the test will be paid for by the Company. 

B. Post-Accident Testing. Employees whose performance has contributed 
to an accident or cannot be completely discounted as a contributing 
factor to an accident shall be required to take a drug test. The employee 
shall be tested as soon as possible after the accident. A decision 
whether or not to administer a test under this section will be made by the 
employee's supervisor or employer. 
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C. Reasonable Cayse Testing. Color Dynamics shaD test each employee 
who is reasonably suspected of using an Illegal drug. The decision to 
test an employee under this section shall be based on a reasonable belief 
that the employee may be using a prohibited drug. 

D. Random Testing. Initially all employees will be tested. Thereafter, 
testing may be done on a random basis by drawing. All time spent by an 
employee in testing shall be considered compensatory. except for the 
time spent by an employee for testing for re~nstatement of employment 
after a previous positive test result The cost of llle testing shall be at 
Company expense except that employee will pay for cost of testing 
required for r~nstatement of employment after testing positive. 
Employees selected will take the drug test as soon as possible but In no 
case later than 24 hours from the time of selection fO< the test. Any 
employee who refuses to be tested will be presumed to have tested 
positive and dealt with accordingly. 

E. Return to Duty - Testina. Each employee successfully completing a drug 
rehabilitation program approved by the Company and the Medical Review 
Officer shall be subject to unannounced testing fa a period of not less 
than one year or more than five years. Such testing shall be monitored 
and determined by the Company and the Medical Review Officer. 
Individuals must pass all tests under this section as a condition of their 
continued employment. 

Ill. SUBSTANCES TESTED FOR. 

A. Employees will be tested for evidence of the following substances or 
evidence of metabolites of the following substances. 

1. Marijuana 
2. Cocaine 
3. Opiates 
4 . Phencyclidine (PCP) 
5. Amphetamines 
6. Ethanol 
7. Barbiturates 
8. Benzodiazepines 
9. Methadone 
10. Alcohol 

IV. VIOLA ! ION OF COMPANY DRUG-FREE WORKPLACE POLICY 

A. Violation of this substance abuse policy by employees shall result in 
disciplinary action up to and including termination of employment. 
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1. The following may be grounds for Immediate suspension or 
termination. 

a. Testing positive for substances listed in Section Ill. 

b. Refusing to submit to any of the tests listed in Section 
Ill. 

c. Being found with possession of or sel ing of any illegal 
substance on the Company premises, jobsites or in or 
around Company Vehicles. 

B. Other abuses, suc!l as being under the influence of over-the 
counter or prescription medication or alcohol, at any time while on 
Company premises, on Company jobsttes or in or around Company 
vehicles. 

C. Employees taking prescription medication must oonsun with their 
physicians to determine possible side effects which could adversely affect 
the safety and security of the employee, fellow employees, the public or 
the Company. Employees must also report to Supervisor and to the 
Office, the intended use of over-the-counter or prescription medications 
whic!l could impair performance. 

VI. TREATMENT OF SUBSTANCE ABUSE 

The health and safety or employees is a top priority for Color Dynamics. Any 
substance abuse >Mllch imperils the health and well being of our employees, or 
threatens our business, will not be tolerated. The use of Illegal drugs and abuse 
of other substances. while on or off duty, which is inconsistent with the law 
abiding behavior expected of all cttizens. Employees who use illegal drugs and 
other controlled substances on or off duty tend to be less safety conscious. less 
productive and less rel;able. This, in turn, can result in increased costs, delays 
and risks to the Company's business. Drug use in the wor1< place puts the health 
and safety of the abuser as well as all other workers around him or her at 
increased risk. All employees should have the right to work in a drug-free and 
safe work environment. 

Early recognition and treatment of drug abuse is Important for successful 
rehabilitation. Whenever possible. Color Dynamics will assist employees in 
overcoming drug abuse by providing information on treatment opportunities and 
programs. The flnal decision however, to seek diagnosis and accept treatment 
for substance abuse Is primarily the individual employee's responsibility. 
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Employees with drug abuse problems should request assistance from Brent 
Cullinan or David Onemeim. Problems could also be reported in a note given to 
Office Manager. The Company will treat all such requests confidentially and will 
refer the employee to the appropriate treatment and oounseling services. 
Employees who voluntarily request the C<Jmpany's assistance in dealing with a 
drug abuse problem may do so without jeopardizing their continued employment 
provided they participate in an authorized treatment program and stay drug free. 

Voluntary requests fo r assistance from employees will not, however, prevent 
disciplinary action for violation of Color Dynamics' Drug-Free Work Place Policy 
or any other C<Jmpany PoUcles. 

Color Dynamics Drug Free Work Place Policy is a "zero tolerance• poicy, and 
Color Dynamics is oommitted to maintaining safe work places f ree from the 
influence of controlled substances and alcohol. All employees and 
subcontractors are hereby notified that Color Dynamics will comply with the 
requirements of the Drug-Free Work Place Act of 1988, and all applicable 
regulations issue hereunder. as well as, when applicable, any more sbingent 
rules promulgated by other Federal agencies. 
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PURPOSE: 

The purpose of Color Dynamics' Fall Protection Plan is to safeguard employees while on 
the job and to minimize llle possibility of injul)' or death due to fall hazards on ltle 
jobsite. 

SCOPE: 

This plan will lay out llle general requirements and Company policy regarding proper 
training and use of fall protection equipment on our jobsiles. ll will not deal with the 
details of scaffolds or structures, but will explain who will be responsible for preparing 
each job-specific rigging plan, to include fall protection and hazard analysis 
communication with the crews. 

PROGRAM: 

EQUIPMENT: 

Body belts are no longer acceptable as part of a personal fall arrest system. Only full 
body harnesses are to be used. 

Lifelines, safety belts and lanyards shall be used only for employae safeguarding. Any 
lifeline, safety belt, or lanyard actually subjected to in-service loading shall be 
Immediately removed from service and shall not be used again for employee 
safeguarding. 

Lifelines shall be secured above the point of operation to an anchorage or structural 
member capable of supporting a minimum dead weight of 5,400 lbs. 

Lifelines used in areas where the l~ellne may be subjected to C(Jt1ing or abrasion shall 
be a minimum of 7/8-inch manila or equivalent. with a minimum breaking strength of 
5.400 lbs. 

Safety bell lanyard shall be a minimum of 1/2 inch nyton, or equivalent. with a maximum 
length to provide for a fall of no greater than 6 feet. The rope shall have a nominal 
breaking strength of 5.400 lbs. 

All safety belt and lanyard hardware shall be drop forged or pressed steel, cadmium 
plated In accordance with type 1. Class B plating specified in Federal Spec QQ-P-416. 
Surface shall be smooth and free of sharp edges. 

All safety belt and lanyard hardware, except rivets, shall be capable of withstanding a 
tensile loading of 4,000 lbs willlout cracking, breaking, or taking a permanent 
deformation. 
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Gu8fdrail systems must have a pop edge height of 42 inches (+ 0< • 3 inches) above the 
walking/working level. When conditions allow, the height of the top edge can exceed 45 
inches, provided the system meets all other criteria. Install midrails, saeens or 
equivalent intermediate structural members between the top edge of the guardrail and 
the walkinglworl<ing surface when no wall or parapet wall at least 21 inches high exists. 
Install midrails midway at a heigh t between the top edge of the guardrail system and the 
walking/working level. Screens and mesh must extend from the top rail to the walking/ 
worl<ing level and along the entire opening between top rail supports. Intermediate 
members must be no more than 19 inches apart. Install other structural members such 
that there are no openings in the guardrail system. 

When using man ift equipment, the lanyard must be attached to the guardrail of the 
basket or cage. It must not be attached to any other part of the man lift. 

TRAINING: 

Each supervisory employee who is Involved in erecting, disassembling, moving, 
operating, repairing, maintaining, or inspecting a scaffold shall be trained by a 
competent person to recognize hazards associated with the work. Generally, the 
foreman on each project will have been trained for this by Color Dynamics Assistant 
Safety Manager and "Competent Person", Brent Cullinan. who has had several years of 
experience as a scaffold rigger. 

The training will ind ude the following: 

1. The nature of scaffotd hazards 
2 . The oorTect procedures for erecting, disassembling, moving, operating, 

repairing, inspecting, and maintaining the type of scaffold in question: 
3. The design criteria, maximum intended load·cafTYing capacity and 

intended use of the scaffold. 

When Brent Cullinan, Competent Person. or David Onemeim, Safety Officer, has any 
reason to believe that a supervisory employee lacks the skill or understanding needed 
for safe worl< involving the erection, use or dismantling of scaffolds, the Competent 
Person shall re-trai such employee so that the requisite proficiency is regained. Re· 
training is required in at least the following sauatlons: 

1. Where changes at the workslte present a hazard aboot which an employee has 
not been previously trained: 

2. Where changes in the types o f scaffolds, fall protection, falling object 
protection, or other equipment present a hazard about which an employee 
has not been previously trained. 

3. Where inadequacies in an affected supervisory employee's work involving 
scaffolds indicate that the employee has not retained the required proficiency. 

4. Where it is apparent that the employee Is not able or willing to communicate the 
hazards associated with the scaffolding and associated fall protection systems to 
all other employees on the job. 
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Other employees on the project who work on a scaffold, but who are not responsible for 
erection, assembly or disassembly. repair, maintenance or Inspection, must be trained 
by Brent Cullinan. Competent Person or by the Supervisory employee on site (Foreman) 
to recognize hazards associa ted with the type of scaffold being used and to understand 
the procedures to control or minimize these hazards. The training shall include the 
following topics: 

1. The nature of any electrical hazards, fall hazards and falling object 
hazards in the work area. 

2. The correct procedures for dealing with electrical hazards and for erecting, 
maintaining and disassembllng the fall protection systems and falling object 
protection systems being used. 

3. The proper use of the scaffold. and tho proper handling of materials on the 
scaffold. 

4. The maximum intended load and the load-carrying capacities of the 
scaffolds. 

Page 4 of 5 Fall Protection Safety Plan 



ERDC/CERL TR-12-3 1C27 

 

COLOR DYNAMICS INC 

RESPIRATORY PROTECTION 
PROGRAM 

Revised May 15, 2003 

816 Gulick Avenue - Hooolulu, HI 96819 - Tel: (808) 848·7000 - Fox: (808) 842-QSOO - BC #1 12()7 



ERDC/CERL TR-12-3 1C28 

 

1.0 PURPOSE 

Color Dynamics, Inc. has determined that our Field Employees are sometimes 
exposed to respiratory hazards dur ing routine operations . These hazards 
include concrete demolition dust, other particulates and vapors, which in some 
cases may represent Immediately Dangerous to Ufe or Hea«h (IDLH) conditions. 
The purpose or this program is to ensure that all Color Dynamics employees are 
protected from exposure to these respiratory hazards. 

Engineering controls, such as ventilation and substitution oltess toxic materials 
are the first line ol defense at Color Dynamics, however engineering controls and 
administrative controls have not always been feasible for some of our operations. 
or have not always controlled the identified hazards. In these situations, 
respirators and other protective equipment must be used. Respirators may also 
be needed to protect employee's health during emergencies. The WOfl< 
processes requiring respirator use at Color Dynamics are outlined in the Scope 
and Application section of this program. 

In addition. some employees have expressed a desire to wear respirators during 
certain operations that do not require respiratory protection. Color Dynamics 
provides each field employee with a respirator and. assuming that the use of the 
respirator does not jeopardize the health or safety of the worker, will generally 
allow voluntary use in these circumstances. 

2.0 SCOP£ AND APPLICATION 

This program applies to all employees who are required to wear respirators 
during normal worl< operations, and during some non-routine or emergency 
operations such as the spill of a hazardous substance. This indudes employees 
who may be worl<ing o r loading materials in the shop or job-site storage area, or 
employees who are grinding or prepping concrete or painted surfaces on our 
field projects. It also would indude application of paints by spray. brush and roller 
in poorly ventilated locations. 

In addition, any employee who voluntarily wears a respirator when a respirator is 
not required is subject to the medical evaluation. deaning, maintenance and 
storage elements of this program, and must be provided with certain information 
specified in this section of the program. (Employees who voluntarily wear paper 
dust masks a re not subject to the medical evaluation, storage, cleaning and 
maintenance provisions of this program). 

Employees participating in the respiratory protection program do so at no cost to 
them. The expense associated with training, medical evaluations and respiratory 
protection equiprnenl w ill be borne by the company. 
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3.0 RESPONSIBILITIES 

Program Administrator (David Onerhelm) 

The Program Administrator is responsible for administering the respiratory 
program. Duties of the Program Administrator include: 

o Identifying work areas, processes or tasks that require wor1<ers to wear 
respirators, and evaluating hazards 

o Selection of respiratory protection options 
• Monitoring respirator use to ensure that respirators are used In accordance 

with their certifications. 
o Arranging for and/or conducting training. 
o Ensuring proper storage and maintenance of respiratory protection 

equipment. 
• Conducting or arranging for qualitative fit testing with Safety Systems 
• Administering the medical surveillance program 
o Evaluating the program 
o Updating the written program, as needed 

SAFETY SYSTEMS HAWAII INC. (Safety Equipment Supplier & Trainer) 

• Training of Color Oynamics employees in the use of respirators 
• Selection of the proper type of respirators for use 
• Fit testing o f CJII Cofor Dynamics employees with their re;s,pirator~ 
o Supply of all Respirators, filters, canisters and replacement parts as needed 

by employees 
• Repair or disposal of malfunctioning raspirators 
• Instructing Color Dynamics employees on proper cleaning, maintenance and 

storage of respirators 
o Assisting with the periodic updating and evaluation of the Color Dynamics 

Respiratory Protection Program 

SUPERVISORS (Jobsite Foreman) 

Supervisors are responsible for ensuring that the respiratory protection program 
is implemented on their project sites. In addition to being knowledgeable about 
the program requirements for their own protection. supervisors must also ensure 
that the program is understood and followed by the employees under their 
charge. Duties of the supervisor include: 

o Ensuring that employees under their supervision including new hires) have 
received appropriate training. fit testing and the annual medical evaluation. 

• Ensuring the availability o f appropriate respirators and accessories. 
• Being aware of tasks requiring the use of respiratory protection. 
• Enforcing the proper use of respiratory protection When necessary. 
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• Ensuring that respirators are properly cleaned, maintained, and stored 
according to the respiratory protection plan. 

• Ensuring that respirators frt well and do not cause discomfort 
• Continually monitoring work areas and operations to identify respiratory 

hazards. 
• Coordinating with the Program Administrator (David Onemeim) on how to 

address respiratory hazards or other concerns regarding this program. 

EMPLOYEES 

Each employee has the responsibility to wear his or her respirator when and 
where required and in the manner in which they were trained. Employees must 
also: 

• Care for and maintain their respirators as instructed. and store them In a 
clean and sanitary location. 

• Inform their foreman and David Onemeim ff the respirator no longer fits well, 
and request a new one that fits properly. 

• Inform their foreman and David Onemeim of any respiratory hazards that 
they feel are adequately addressed In the workplace and of any other 
concerns that they have regarding the program. 

4.0 PROGRAM ELEMENTS 

The Program Administrator (David Onerheim) will seJect respirators and/or fil ter 
type to be used on site, based on the identified hazards to which workers are 
exposed and In accordance with all OSHA standards. He will conduct a hazard 
evaluation for each operation, process or work area where airborne 
contaminants may be present in routine operations or during an emergency. 
The hazard evaluation will Include: 

• Identification and development of a list of hazardous substances used on the 
job sites. 

• Review work processes to determine where potentia l exposures to these 
hazardous substances may occur. This review shall be conducted by 
surveying the workplace and by talking with employees and foreman. 

• Exposure monitoring to quantify potential hazardous exposures. Monitoring 
will be contracted out to Haztech Environmental Services when needed. 

The results o f the current hazard evaluation are as follows: 

PREP POWER SANDING: Sanders with shrouds are available for use. Half 
face APRs with P1 00 fitters and safety goggles are required for employees 
engaging in this kind of work. 
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PAJNTING - EXTERIOR: In most cases non-toxic acrylic paints, epoxies and 
epoxy modified primers, urethanes, alkyd and oil based coatings and etastomeric 
coatings will not require a respirator in well vent~ated areas. 

PAINTING - INTERIOR: Whenever possible, non-toxic acrylic or water 
based paints wil l be used. If windows caMol be opened lo allow air flow or in 
confined spaces with poor ventilation, respirator use will be required for oil base 
paints, alkyds, epoxies, urethanes, varnishes, stains and sealers. 

EXTERIOR CHIPPING AND GRINDING CONCRETE: Because some concrete 
contains silica, respirator proteclion will be required when performing this work. 
Use dust shrouds on equipment when possible and vacuum cleaners to reduce 
the amount of dust generated. 

LEAD PAINT REMOVAL: Employees are not allowed to disturb lead base 
paints until they have express approval and are trained and certificed to do so. 

SWEEPING SHOP FLOORS AND JOB SITE: Whenever possible the surfaces 
shOuld be wetted down before sweeping to reduce the dust generated. Because 
there is a chance of silica or other contamination of the dust on jobsites and in 
the shop, respirators with particulate filters will be required for sweeping these 
areas. 

Updating the Hazard Assessment 

The Program Administrator {David Onerheirn) rnay revise and updoi:tl ts u·ae hazard 
assessment as needed (i.e. any time the work processes change may potentially 
affect exposure). If an employee feels that respiratory protection is needed 
during a panicular aclivily where it is not otherwise called for, he/she is to contact 
David Onerheim, who will then evaluate the potential hazard and communicate 
the results to the all of the employees affected. If it Is determined that 
respiratory protection is necessary, all other elements of this program will be in 
effect for those tasks and this program will be updated accordingly. 

NIOSH CerfiflcaUon 

All respirators must be certified by the National Institute fO< Occupational Safely 
and Health (NIOSH) and shall be used in accordance with the terms ol that 
certification. Also, all nners, cartridges, and canisters must be labeled with the 
appropriate NIOSH approval label. The label must not be removed or defaced 
while It is ln use. 

MEDICAL EVALUATION 

Employees who are either required to wear respirators, or who choose to wear 
an APR voluntarily, must pass a medical exam before being permitted to wear a 
respirator on the job. Employees are not permitted to wear respirators unt~ a 
physician has determined that they are medically able to do so. Any emplOyee 
refusing the medical evaluation will not be allowed to wortt in an area requiring 
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respirator use. 

A licensed physician a t The Medical Corner, Airport office, where our Company 
medical services are provided, will provide the medical evaluations. Medical 
evaluation procedures are as follows: 

• The medical evaluation questionnaire form provided to us by Medical Comer 
will be given to the employee to fill out, along with a stamped and addressed 
envelope for mailing the questionnaire direclly to the Company Physician at 
The Medical Comer. Employees will be allowed to fill out the questionnaire 
on Company time. 

• The medical evaluation will be conducted by physicians at The Medical 
Corner as scheduled by the Company. This medical evaluation will be 
conducted at the time of hire for new employees and once per year for all 
employees. 

• Follow up medical exams will be granted to employees as required by the 
standard, and/or as deemed necessary by The Medical Comer Physician. 

• All employees will be granted the opportunity to speak with the physician 
about their medical evaluation, If they so request. 

• The Program Administrator has provided the The Medical Comer with a copy 
of this program. a copy of the Respiratory Pro tection Standard, the list of 
hazardous substances we are likely to encounter in our operations. and tor 
each employee requiring evaluation: his or her job tiUe, proposed respira tor 
type and weight, length of time required to wear respirator, expected physical 
work load, potential temperature and humidity extremes and any additional 
protective clothing required. 

• Any employee required for medical reasons to a positive pressure air 
purifying respirator will be provided with a powered air purifying respirator. 

• Alter an employee has received clearance and begun to wear his or her 
respirator, additional medical evaluations will be provided under the following 
circumstances: 
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Information from this program, Including observations made 
during fit testing and program evaluation, indicates a need for re
evaluation. 

A change occurs in the workplace conditions that may result in an 
increased physiological burden on the employee. 

All Color Dynamics field employees are currently included for medical 
surveillance under this program. 

All examinations and questionnaires are to remain confidential between the 
employee and the physician. 

FIT TESTING 

Fit testing is required for employees wearing half-face piece APRs for exposure to 
concrete demolitioo dust, paint fumes and overspray. The fit testing will be done: 

• Prior to being allowed to wear any respirator with a tight fiHing face piece 
• Annually 
• When there are changes in the employee's physical condition thai could affect 

respiratory fit (e.g. obvious change in body welght, facial scarring, etc.) 

Employees will be fit tested with the make. model and size of respirator that they will 
adually wear. Employees will be provtdeo with several models ana sizes of respirators 
so that they may find an optimal fit. F« testing of APRs is to be conducted in the 
negative pressure mode. 

Safety Systems will conduct the fit tests following the OSHA approved Bitrex Solution 
Aerosol OLFT Protocol in Appendix B (8$) of the Respiratory Protectioo standard. 

General Use Procedures: 

• Employees will use their respirators under conditions specified by this program. and 
in accordance with the training they receive on the use of each particular model. In 
addition. the respirator shall not be used in a manner fa< which it is not certified by 
NIOSH or by ~s manufaclllrer. 

• All employees shall conduct user seal checks each time that they wear their 
respirator. Employees shall use either the positive or negative pressure check 
(depending on which test WO<ks best for them) specified in Appe<ldiX B-1 of the 
RespiratO<Y Protection Standard. 
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• All employees shall be permitted to leave !he WO<I< area to go to !he locker room lo 
maintain !heir respirator for !he following reasons: to clean their respirator if !he 
respirator is impeding !heir ability to work, change fi lters or cartridges, replace parts, 
or to inspect respirator if it stops functioning as intended. Employees should notify 
their supervisor before leaving !he work area. 

• Employees are not permitted to wear tight-fitting respirators if !hey have any 
condition sudl as facial scars, faCial hair, or missing dentures that prevents them 
from achieving a good seal. Employees are no1 permitted to wear headphones, 
jewell)', or other articles !hat may interfere with !he face piece-to-face seal. 

Respirator Malfunction: 

For any malfunction of an APR (e.g. such as breakthrough, face piece leakage, or 
improperly working valve}, the respirator wearer should inform his or her supervisor that 
the respirator no longer functions as intended, and go to the designated area to 
maintain the respirator. The supervisor or foreman must ensure that the empk>yee 
receives the needed parts to repair !he respirator, or is provided whh a new respirator as 
soon as possible. The employee may not continue to work on tasks requiring a 
respirator until such time as he/she has the resplratoc adequately repaired or until such 
time as !he respirator has been replaced and fitted properly. 

CLEANING, MAINTENANCE, CHANGE SCHEDULES AND STORAGE 

Cleaning: 

Respirators are to be regularly cleaned and disinfected regularly and as often as 
necessary. 

The following procedure is to be used when cleaning and disinfecting respirators: 

• Disassemble respirator, removing any filters, canisters, or cartridges. 
• Wash !he face piece and associated parts in a mild detergent with warm water. Do 

not use organic solvents. 
• Rinse completely in clean warm water. 
• Wipe !he respirator wilh d isinfectant wipes (70% isopropyl alcohol) to kill germs. 
• Air-dry in a clean area. 
• Reassemble the respirator and replace any defective parts. 
• Place in a clean, dry plastic bag or olher air-tight container. 

Note: The Program Administrator will ensure an adequate suppty of appropriate 
cleaning and d isinfection material at !he job sites wilh an alternate supply to be stored at 
the office/shop facility. If supplies are tow, employees should contact David Onerheim, 
the Program Administrator or Charlene in the office to replace the stock. 
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Maintenance: 

Respirators are to be property maintained at all times in order to ensure that they 
function property and adequately protect the employee. Maintenance involves a 
thorough visual Inspection for cleanliness and defects. Wom or deteriorated parts will 
be replaced prior to use. No components will be replaced or repairs made beyond those 
recommended by the manufacturer. Repairs to regulators or alarms of atmosphere
supplying respirators will be conducted only by the manufacturer. 

The following checklist will be used when inspecting respirators: 

• Face piece: cracks, tears or holes; facemask distortion; 
• Head straps: breaks or tears; broken buckles; 
• Valves: residue or dirt; cracks or tears in valve material; 
• Filters/Cartridges: check approval designation; gaskets; cracks or dents in housing; 

proper cartridge for the haZard; 
• Air Supply Systems: breathing air quality/grade; condition of supply hoses; hose 

connections; settings on regulators and valves; 

Employees are permitted to leave their work area to perform limited maintenance on 
their respirator in a designated area that is free of respiratory hazards. Situations when 
this is permitted include to wash their face and respirator face piece to prevent any eye 
or skin irritation, to replace the filter. cartridge or canister. and ff they detect vapor or gas 
breakthrough or leakage in the face piece or if they detect any other damage to the 
respirator or Its components. 

Change Scheciules: 

Employees wearing APRs with dust filters for protection against dust and other 
particulates shall dlange the cartridges on their respirators when they first begin to 
experience difficulty breathing (i.e. resistance) while wearing their masks. 
Storage: 

Respirators must be stored in a dean, dry area, and In accordance with the 
manufacturer's recommendations. Each employee will clean and inspect their own air
purifying respirator in accordance with the provisions of this program and will store their 
respirator in a plastic bag . Each employee should place his/her name on the bag and 
the bag shall only be used for storage of lllat respirator. 

All filters and replacement parts will be picked up directly from Safety Systems by the 
employees as needed. Employees should be sure that all replacement parts, fillers etc. 
are in the original manufacturer's packaging. 

Defective Respirators: 

Respirators that are defective or have defective parts shall be taken out of service 
immediately. If, during an inspection, an employee discovers a defect in a respirator, 
he/she is to bring the defect to the attention of his Foreman or the program 
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Administrator. who will then direct the employee to take the respirator to Safety Systems 
where they will do one of the following: 

• Temporarily take the respirator out o f service until it can be repaired. 
• Perlonm a simple fix on the spot such as replacing a head strap. 
• Dispose of the respirator due to an irreparable problem or defect. and then issue a 

new ooe and fit test the employee. 

TRAINING: 

David Onertte lm, Program Administrator, will provide or ooordinate (through Safety 
Systems) the training to respirator users, and their supervisors on the contents of the 
Color Dynamics Respiratory Protection Program and their responsibilities under it. and 
on the OSHA Respiratory Protection Standard. Workers will be trained prior to using a 
respirator in the workplaoa. Supervisors will also be trained prior to using a respirator in 
the worl<plaoa or plior to supervising employees that must wear respirators. 

The training course will cover the following topics: 

• The Color Dynamics Respiratory Protection Program 
• The OSHA Respiratory Protection Standard 
• Respiratory hazards encountered at Color Dynamics shop facility and at the jobsites 

and their health effects 
• PrOI)er selection and use of respirators 
• Limitations of respirators 
• Respirator donning and user seal (fit) checks 
• Fit Testing 
• Emergency use procedures (if applicable) 
• Maintenance and storage 
• Medical signs and symptoms limiting the effective use of respi rators 

Employees will be re-trained annuafly or as needed (e.g. if they change the type of 
respirator). New hires will be trained before commencing any work which requires 
respirator wear. Employees must demonstrate their understanding of the topics covered 
in the training through hands-on exercises and a written test. Respirator training will be 
documented by Safety Systems (or the Program Administrator) and documentation will 
include type, model, and size of respirator lor which each employee has been trained 
and fit tested. 

5.0 PROGRAM EVALUATION 

David Onerheim, the Program Administrator, will conduct periodic evaluation of the 
workplace to ensure that the provisions of this program are being implemented The 
evaluations will indude regular consultations with employees who use respirators and 
their supervisors, site inspections, air monitoring (as required) and a review of records. 
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6.0 DOCUMENTATION AND RECORD KEEPING 

A written copy of this program and the OSHA standard is kept in the company office and 
is available to all employees who wish to review H. 

Also maintained in the company office are copies of training and fi t test records received 
from Safety Systems. These records will be updated as new employees are trained, as 
existing employees receive refresher training, and as new fit tests are conducted. 

The Program Administrator will also maintain copies of the medical records lor all 
employees covered under the respirator program. The completed medical questionnaire 
and the physician's documented findings are confidential and will remain at Straub 
Clinic. The company will only retain the physician's written recommendation regarding 
each employee's ability to wear a respirator. 
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PURPOSE: 

The purpose of Color Dynamics' Safe Lifting Praclioes handout is to prevent injuries 
when lifting or moving heavy or awkward objects. both on the job and at home. 

SCOPE: 

This instruction is designed to inform and help protect all employees who occasionally 
lift or move objec1s as part of thei r job duties. This will include all office employees as 
well as field employees. 

PROGRAM: MOVING AND LIFTING THINGS SAFELY 

• Wear steel-toe shoes when lifting heavy objects or worl<ing around things which 
could fall on your feel Wearing leather gloves is also a good idea. 

• Always ask for help in lifting heavy or awkward objects. 

• Plan a route that is tree from tripping and slipping hazards. Plan any rest stops you 
will need along the way. Be sure the weight of the object is as evenly distributed as 
possible. 

• Lift with your legs!! As you rise up keep the load ctose tn to your body ana your back 
straight. Avoid twisting as you lift. 

• When carrying an objec1, keep the load close to your body, don't allow your vision to 
be blocked, avoid twisting your body. 

• When unloading an object, bend your knees and be careful not to pinch your fingers 
under the load when you set It down. 

• Slide the load into tight spaces rather than lifting n in. 

• Always be sure the load Is secure and won't fall before taking your hands off of it. 

Employee Safety and Health Is the highest priority of Color Dynamics and the 
praeUee of sale l!!tlng is required of all employees. If employees disregard 
instruction on sale lilting or repeatedly violate the policy, they may be dismissed. 
The total support of this important policy Is a condition of employment. 
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SAFETY & HEALTH POLICY STATEMEN.T 

The safety and heanh of our employees continues to be the first priority and 
consideration in the operation o f this business. To provide the safest possible 
worl<place and healthy worl<ing environment is our Company goal and it is our policy to 
do everything possible to achieve it. The total sypport of this oolicy Is everv employee's 
responsibili1y. as well as a condition of employment. 

To make this policy effective all employees must constantly be aware of cond~ions in 
each individual's work area that can produce injuries. No employee is required to work 
at a job he or she knows Is unsafe or unhealthy. Your cooperation in detecting hazards, 
and in turn controlling them, is a condition of your employment. Inform your supervisor 
and the office Immediately of any hazardous situation beyond your ability or authority to 
correct. 

The personal safety and health of each employee of this company is of primary 
importance. To the greatest degree possib le, management wil provide or make 
available all mechanical and physical devices required for personal safety and heanh in 
keeping with the highest standards of the indusb'y. 

RESPONSIBILITIES OF ALL EMPLOYEES 

Review the Material Safety Data Sheets IMSDSl for each product to be used on each 
jgQ. MSOS sheets mu3t bo reodily ovoiloblo to all employees on each jobsit9 and in the 
shop. If a new or different type of product is picked up from a material supplier or from 
the shop, it is the employee's responsibility to make sure that the appropriate MSDS 
sheet is also picked up and added to the jobsite MSDS booklet. If an employee is 
worl<lng on any product in the shop it is that employee's responsibility to first review the 
MSDS sheet for the product before opening or using the product. If the information is 
not clear, It Is llhe employee's duty to address any questlon(s) to the Job Foreman or to 
llhe Safety Officer, David Onerheim. 

• Prior to the commencement o f wor1< on any new project, or prior to starting work 
when transfemed to an on-going project, employees must review all identified job site 
hazards with the Safety Officer and the Jobstte Foreman. After the initial hazards 
have been identif.ed and communicated, work conditions must be continually 
monitored by every employee for possible new hazards. 

• If any employee feels that the work conditions are unsafe or could be improved it is 
their responsibillty to report and d iscuss this with David Onemeim, the Company 
Safety Officer. If any employee feels that he or she needs additional training prior to 
performing the assigned tasks llhen It is the employee's responsibility to report and 
discuss this concern willh Brent Cullinan to find a satisfactory solution. 

• Jobsite hazard briefing will be held on each site at least once per week. It is each 
employee's responsibility to attend these meetings and to bring up any concerns for 
llhe benefit of all employees. 
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• Ally employee who refuses to follow the rules and safe work praclices will be 
removed from the jobsite. Repeated carelessness rx disregard for the safety of self 
or others will not be tolerated and will result in the termination of employment. 

RESPONSIBILmES OF SAFETY OFFICER 

• Provide all new employees with general safety Indoctrination, as well as a written 
copy of this policy prio r to placement on jobsites. Be sure that new field employees 
receive a respiratrx-use medical evaluation and then a respirator fit test as well as a 
baseline hearing test if the employee is likely to be subjected to airborne hazards rx 
loud noise on the jobsite. 

• Confirm that au employees have been instructed as to job specific haurds prirx to 
working on any new jobsites or being transferred to a job already in progress. 

• Ensure that supervisors and foreman receive proper training. 

• Ensure all reorxd keeping requirements are being met. 

• Ensure all accidents rx near-accidents are recorded and reported on the day they 
OCC\Jf. 

• Review of OSHA form 200 periodically to determine if accident trends are occurring. 

• Make periodic safety checks on Jobsites and discuss-e$ hazards with Job Foreman 
and employees. 

• Answer questions about hea lth and safety concerns. 

• Be sure that there are adequate numbers of CPR and First Aid Trained individuals 
assigned to each jobsite. Be sure that there are adequate First Aid kits, Fire 
Extinguishers, etc. on each jobsite. 

• For accidents, injuries, and diagnosed OCC\Jpational il:nesses that result in a fatality 
or lost WOf1< days, the Safety Officer will report immediately to the designated 
authority. 

RESPONSIBILmES OF JOBSITE FOREMAN 

• Ensure thai all program objectives are being met on the Jobsite. Report all 
accidents immediately to David Onerheim and the Office and verify that the accident 
is logged on the OSHA Fonm 200 posted in the office. 

• Ensure that all employees new lo the Jobsite know the potential safety hazards of 
the Project. Identify the location of MSDS booklet, fire extinguishers, first aid kits, 
etc. to each employee. Stress the requirement for reporting unforeseen hazards 
and for use of personal protective equipment such as ear muffs, respirators, eye 
protection, gloves, boots etc. as appropriate frx the specifiC employee assignments. 
Inform the employees where the nearest emergency hospital room is and identify the 
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person (s) on the jobsite who is trained to administer CPR and F~st Aid . 

• Be sure that all potential hazards identified by any employee which are not already 
controlled on the jobsile are forwarded to David Onemelm Do not allow any 
employee to w011< under conditions in question until the situation has been 
addressed by Safety Officer, David Onerheim and until all employees are satisfied 
and comfortable that the potential hazard has been mitigated. 

MEDICAL & PHYSICAL REQUIREMENTS FOR ALL EMPLOYEES 

• Each project site and each company owned vehicle must contain a t least one lull 
and complete first aid kit. If any pro<fuct is removed from the first aid kits it should 
be reported and replaced as soon as possible . 

• Each field employee is responsible for properly main taining his/her company issued 
personal protective equipment. AI a minimum, this would include eye protection 
glasses, hearing protection devices, haH face negative pressure respirator with 
HEPA & Organic Vapor fillers, hardhat and any Issued fall protection equipment. 

• Each field employee is responsible for wearing proper clothing in accordanoe with 
industry standards. This wi.l include long pants and company issued short or long 
sleeve T -shirts. II is recommended that employees purchase steel toe shoes with a 
soft sole for the best grip. It is also recommended that each employee have a pair of 
leather gloves. 

Each field employee must meet certain physical qual ifications such as: l ability to 
correctly and comfortably lift a 5 -gallon container o f paint from the ground into the bed of 
a pickup: ~· ability to read and understand labels, signs. instructions and MSDS sheets: 
~· ability to work in high places as well as places of confinement: ~· Abilny to hear 
sounds and instructions dearly: J!. ability to comfortably breathe through a negative air 
respirator. 

GENERAL INSTRUCTIONS 

IN CASES OF EMERGENCY 

• Dial 911 for Fire Department, Police, or Ambulance. 

• If the emergency warrants. evacuate the immediate area and assemble at a pre
designated site, account for all employees, notify the foreman, David Onerheim and 
the Office and follow the instructions of the Fire Department or Pollee. 

• First Aid Kijs are located in the offioe, in the shop, in each Company Vehicle and 
there shoUld always be a kit located on each jobsite. Be sure you know where it is. 

• In all cases of emergency, contact David Onerheim and the Office Staff. 
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IN CASES OF ACCIDENT OR INJURY 

• If accident cr injury appears to be severe, dial 911 for Fire Department, Pollee, or 
Ambulance. 

• Notify Supervisor/Foreman of Incident immediately. Call David Onerheim and infonm 
the Offoce staff also. 

• For jobslte accidents or Injuries, the job Foreman will be responsible for getting the 
Incident recorded and reported. All employees should also describe the accident or 
near accident on the reverse side of their daily time sheet. 

FIRE AND FIRE PROTECTION 

Fire prevention is o f the utmost importance. Therefore, here are some guidelines for fire 
prevention and suggestions of what to do In case of fire or if you smell smoke. Study 
and know the following: 

• Smoking or open flames are not penmitted within 50 feet of where flammables are 
stored or where equipment is being used, transferred or fueled is strictly prohibited. 

• Be sure that at least one portable fire extinguisher, having a rating of no less than 
20·8 units is accessible in the shop and on each jobsite or in the Company vehicle 
assigned to that Jobsite. Each employee should be famifiar with the operation of the 
fire extinguisher. Each fire extinguisher needs to be Inspected and tagged once per 
year and must be re-fiUed a nd re-taggod Qftor each usc. 

• Know the Jocation of all fire exits and fire extinguishers for use in an emergency. 

• Pour gasoline, kerosene, oil or other flammable liquids on!v into containers provided 
tor that ouroose and not in any sewer or drain. Maintain a minimum amount of fuel 
stored on site. Tum off machines before re-fueling and be sure no one is smoking in 
the area. If fuel is spilled on clothing, do not continue working and notify foreman at 
once. 

• Stack equipment so that exits, fire-fighting equipment, first aid equipmen~ alarm 
boxes. or power panels and valves are not blocked. 

• Keep access to all doors clear. 

• Use extension cords only for temporary purposes. and put extension cords away 
after each use. Be sure that au extension oords are 3-prong and are double 
Insulated. Use GFI devices when required. 

STEPS TO BE TAKEN IN THE EVENT OF A FIRE: 

• Notify fire department by activating fire alarm box. If an alanm point is not readily 
available, notify the Fire Department by phone and report the exact location of the 
fire. Then notify your manager. 
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• Utilize ftre extinguishers if the fire is smafl enough to contain. 

o If fire is too great to oontain with extinguisher. evacuate llle immediate area and 
assemble at a pre-designated site, account for all employees, notify the manager. 
and follow the instructions of the Fire Department or Police. 

The electrical fixtures will automatically turn off. Do not waste time exiting the building 
as to endanger yourse~. 

USE OF POWER TOOLS 

• Never remove factory installed safety devices or guards from pO\Yer tools 

o Use extension cords only for temporary use and as required. Be sure all extension 
oords are double insulated and grounded. 

o Always use eye protection when using power tools. 

o Never use electrical power tools in rainy or wet conditions. 

o Never use high pressure washing or spray equipment around high voltage electrical 
lines or around the area where they enter the structure. 

o Always shut clown the sprayer or pressure washer before adjusting the tip. Always 
keep the spray gun or wand pointed in a safe direction. 

o Try to minimize dust generated from power tools whenever possible. Wet down 
surfaces before and after grinding, chipping or blasting concrete if feasible. 

o Never use power tools or even hand sanders on painted surfaces suspected of 
containing lead based paints. 

IN THE EVENT OF SEVERE WEATHER 

o Follow the instructions of the Foreman in securing the job·Site. 

o Make sure all equipment, gear, and material has been stored away In a secure area. 

• Equlpmen~ gear, or material too large to be stored Indoors, win be secured outside 
in such a way as to not pose any danger to personnel or property during severe 
weather. 

o When directed by the manager or local authorities, return to your places of dwelling 
and wait for the severe weather to pass. 

o When the •atl dear· is given by the local authorities, contact the Manager for further 
instructions. 
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SAFE ACCESS 

• Safe a<:ces$ shall be provided to all WOf1< areas. 

• Access-ways shall be kept dear of equipmen~ materials. trash, or debris that would 
obstruct passage or cause a tripping hazard. 

• Immediately cleanup any liqu:d spills that could cause someone to slip. 

• Do not carry items which obstruct your vision. 

LADDERS 

• The construction, installation, and use of laddetS shall conform to the latest edHion 
of tha Safety Codes for Portable Wood Ladders, ANSI A 14.1; Portable Metal 
Ladders, ANSI A14.2; Fixed Ladders, ANSI A14.3; and Job Made Ladders, ANSI 
A14.4. 

• Portable ladders shall be used at such a p"ch !hat the horizontal distance from the 
top support to the foot of the ladder will not be greater than one-fourth the vertical 
distance belween lhese points. 

• The supports on which a ladder rests, both top and bottom, shall be rigid and 
capable of supporting the loads to be Imposed, that lateral displacement cannot 
occur. 

• All portable ladders shall be of sufficient length and shall be placed so that wor1<ers 
will not have to stretch or assume a hazardous position. 

• Portable metal ladders shall not be used for elecl!ical wclf1< or where they may 
contact electrical conductors. 

• Broken or damaged ladders shall be removed from service immediately and 
destroyed or tagged conspicuously "Do Not Use". 

• The length of portable step ladders shall not exceed 20 feet. 

• Employees should use extreme care when descending a ladder to make sure not to 
slip off or miss a rung. Be sure you feel the ground under your foot before sh ifting 
your weight off of the ladder. 

WORK PLATFORMS AND SCAFFOLDS 

• Ali platfonns and scaffolds are to be inspected thoroughly for proper construction 
prior to any work being perfonned on the platfonnlscaffold. 

• Ptatfonms must be kept level and secure at all times when work is being performed. 
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• Safety railings are to be erected all around the platform, exoept for suspended 
scaffolding, where the side next to the wall will remain open to the wall (when the 
wall surface is within 12" of the scaffold frame). 

• Fine mesh netting/fencing will encircle the wor1< platform, exoept for suspended 
scaffolding. where the side next to the wall will remain open to the wall. 

• Working levels of wor1< platforms shall be fully decked o r planked. 

• Work platforms shall be securely fastened to the scaffold. 

• For erected scaffOld ing, an access ladder or equivalent shall be securely fastened to 
the scaffold. 

• Erected scaffolding will be tied securely to the structure at least every 25' vertically 
and every 30' horizontally. 

• Rolling free-standing scaffolding will be moved carefully. Brakes w ill be secured 
immediately after moving. Personnel will no t be allowed on the scaffOld when it is 
being moved. Maximum height of free standing scaffOld is 4 times the width of the 
scaffold (including outriggers, if so equipped). 

• Where lifelines secured from the roof make contact with the edge of a parapet or 
other protrusion of a structure, measures will be taken to protect the rope from 
chafing. Lifelines may only be aHac:hed to a solid structure and not to roof vents, 
standpipes etc. 

• Personal Protective Equipments for fall protection will consist of full body harnesses 
with lanyard and rope grab. 

• When wor1<ing with or moving any type of scaffOlding, great care must be taken not 
to allow contact of cables or frame with high voltage electrical power lines. 
Scaffolding should not be placed near electrical lines until such time as the Utility 
Company has insulated them properly. 

• Secure back-up cables will be aHached to the primary suspension poin t of 
suspended scaffold platforms. Primary and back-up cables will be attached only to 
solid portion o f the building and not to roof vents, standpipes or ale equipment. 

ELEVATING AND ROTATING WORK PLATFORMS 

• Betting off to an adjacent pole, structure or equipment while working from the aerial 
lift is not permitted. 

• Employees shall always stand firmly on the floor of the basket and shall not sn or 
climb on the edge of the basket or use planks, ladders. or other devices to achieve a 
work position. 
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• Only persons authorized by David Onerhelm may operate an aerial lift. 

• A body harness shall be worn and a lanyard attached to the basket when working 
from the aeriai iWt. 

• Wheel chod<s shall be Installed prior to using an aerial lift on an incline or uneven 
ground. 

Care must be taken not to work near high voltage electrical power lines 

OVERHEAD HAZARDS 

• When working on the ground or on scaffold platforms in a situation Where something 
could fall from above, a hard hat must be worn. 

• Any hand tools that are used in high places which could endanger someone below if 
accidentally dropped must be secured to the scaffold or to the structure by a 
lanyard. g reat care must be taken when removing debris from elevated areas of 
buildings. Debris nets and toe boards on the scaffold rig shou ld be used Whenever 
feasible. 

• Employees should avoid passing under the buckets or booms of loaders or aerial 
lifts when in operation. Employees should avoid working directly under suspended 
scaffolding Whenever possible . 

CONSTRUCTION!JOBSITE BARRICADE 

• Any and all fendng or barricades will be conspicuously marked with the appropriate 
warnings for the type of work being done and the type of materials being used. 

MOVING AND LIFTING THINGS SAFELY 

• Wear steel toed shoes when lifting heavy objects or working around things which 
could fall on your feet. Wearing leather gloves is atso a good Idea. 

• Always ask for help in lifting heavy or awkward objects. 

• Plan a route that is free from tr ipping and slipping hazards. Plan any rest stops you 
wifl need along the way. Be sure the weight of the Object is as evenly distributed as 
possible. 

• Lift with your Ieos!! As you rise up keep the load close in to your body and your back 
straight. Avoid twisting as you lift. 

• When canying an object, keep the load close to your body, don't a llow yoLW vision to 
be blocked, avoid twisljng your body. 

Page9of11 Safety & Health Policy 



ERDC/CERL TR-12-3 1C49 

 

 

  

• When unloading an object, bend your knees and be careful not to pinch your fingers 
under the load when you set it down. 

• Slide the load Into tight spaces rather than lifting It ln. 

• Always be sure the load Is secure and won't fall before taking your hands off of it. 

THE ABOVE ARE ONLY GUIDELINES FOR YOUR SAFETY AND THE SAFETY OF 
THOSE AROUND YOU. COMMON SENSE AND CONSTAiiT SAFETY AWARENESS 
IS ALSO CRUCIAL TO THE SUCCESSFUL IMPLEMENTATION OF THIS POLICY. 
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Appendix 1D: Daily Quality Reports 
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Appendix 1E: Material Information – JOMAX 
Mildewcide  
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I jm jtatjo ps 
lomax& is not recommended for indoor application. For 
porous surfaces such as bare concrete and masonry, 
unfinished •Nood, asphalt roof shingles, etc. may require 
scrubbing and multiple applications. It is in violation of 
Federal law to use this product in a manner inconsistent 
with its labeling. 

PRECAUTIONARY STATEMENTS: 
HAZARDS TO HUMANS AND DOMESTIC ANIMALS. 
CAUTION. Harmful if swallowed. Avoid contact with 
skin. eyes, or clothing. Avoid breathing vapors or spray 
mist Protective gogg!es and gloves or equivalent shouJd 
be wom. Do not use in confined areas without proper 
ventilation. Avoid aootications duri:na •Nindv conditions. 

FIRST AID 
ltswahwe4: 

• Cart a poison cont1ot centtu immeliaitety lor hMJmenl <'~<Mot. 

• 118\<e 3 f!e rson s!p a otass o1 v~ter If 3ble to Slo'-1110\'t. 
• Oo noc indla \'Omiting unless •otll to 00 so tiJ Ula PJison con!Td 

cenier or aoctw. 
• Do nol glve <r~ylhlng by mouth to an lii'IConsdous person. 

It en ski• 01 dllttlin1: 

· r.~ on oomamiootbll clotl'ing. 
• Rllse Skillnmedl:ltett \lith plenty oc ~A"Jter tor 1 HO mlntrtes 
• Call a polson control center lor ueatment a~Mce 

IIi•~: 

• Hold ~·e opan and rinse siO'f.fy and genllyv1ilh 'A'3ler for 15·20 minutes. 
• Remove oonlactlensP..s. il present <tl!er lite lir'$15 minu1es. then 

continue t'inSI!YJ eye. 
• Call a poison oon1ro1 center Of floctor ror lf«l.lmeMaa~tce. 

In case of em ergency, call CHEMTREC at 1-800-424-
9300. Have the product container or label with you when 
calling a Poison Control Center or doctor, or going for 
treatment. 

ENVIRONMENTAL HAZARDS: This product is toxic to 
fish. Do not apply directly to water. Do not contaminate 
water when disposing of equtpment wash waters. For 
guidance, contact your state •Nater board or EPA regional 
office. 

STORAGE AND DISPOSAL- Product may discolor during 
storage. Color changes do not affect product 
performance. Dispose by securely wrapping original 
conta:ner in several layers of newspaper and discard in 
trash. Do not reuse container. 

Shelf Life 

Storagei Handling 

Warranty 

60 months@ 7S'F (24'C) 

Store indoors 
40'F - SO'F (4'C - 27'C) 
Freezelthaw stable 

Tllis product will perform as claimed if directions are 
folk>wed. Directions are as complete as possible but 
cannot encompass all conditions. applications. 
techniques, andfor surfaces wllich are beyond our control. 
If you have a question, check with your dealer or contact 
ZINSSER Co .• Inc. Somerset, NJ. Warranty is limited to 
replacement or refunded value of product actually used if 
such product proves defe<:tive within two years of 
manufacture. No other watTanty or guarantee is 
expressed or implied. 

Packaging and Shipping I nfonnation 

Un~ Code Product UPC Carton Code Case CaseVIt. Dimensions Case VoL Pallet Pallet 
Size Pack Lbs. Inches Pack Size 

1 gallon an101 0 47719 60101 2 400 47719 60101 0 4 38 14X"' X 9Yt~ X 12• 1.673 40 42x 42 
1allalt an104 0 47719 60104 3 5 00 47719 60104 8 12 29 14' X 10'-A' X SY:• 1279 60 42x42 

ZINSSER Co., Inc. 173 Belmont Drive Somerset, NJ 08875 (732) 469-8100 www.zinsser.com 

Read and carefully follaN al W'ormation on this to:chnical data bulletin., on th: product label, and on tM material saf=<y d:.ta !heo:t for th's product. 
To th= best of our kno>A1:dge the data contained here'n a~ true and aca.rate at the date cJ issuance and are S\lbj:ct to change v."ithout p1ior 
notice. I.Js=r rrMJst como.ct ZINSSER Co .• Inc. to w•ify corre..~ss b.:fore specifying. or ordaing. No gu.ararn.se cJ aca.racy is given or implied. We 
guarantee our products to conft11m to ZJnsser QLI'<IIity control and assume no respons&ility for cO'r'erage, performance, or injt.ries ftom use. V.s:t. 
Zinsser.com for our most us>to-d~ technical <k:rta bu!le<ins. 



ERDC/CERL TR-12-3 1E3 

 

Matetial Safety Data Sheet 

'i'ctiun l Generallnformatioll 

l\'l>m llfHclurur: 
Zi n=r Comp<my. Inc. 
1'73 l3e tmono Drl\'< 
SomerseL NJ 081175 
(7 J2J 469-!rt 00 

JOIIllL~ 

0111~: l'OVCJlii>Cl' 9.2007 

Code«: 60101 601 0.! bOlO~ oll ll)l. 60105 bO I I ! 601 2l o01!2 W 13o 611 14~ 60151 
60155 60157 

Scdlmt 2 Hazardous 1I11,•rcdients 

i:htz:.-trduu." C umnOH{'IIt 

·ection 3 Hazard HJt>ntillra tion 

OSHA 
ra 

A CClH 
TLV 

I 0 ppm 

Em~r~-..u~v 0\' et'VIl•w: Thl:t •nok'ilal i< -:r miU'y white- I iquid wilh 01 tl& h pdint g.t'e:ltrr tbun 
200t F. Thlc; rruut'rlal {C) hsed a~ -am ildew l't'm6ver -and l:t -an EPA ~g1".~1ere.J pe~:>tit' i~~ 

Prtllutl'V Ruutes ur EXJJOSUJ\': 

lnhnlntioo 
Sian Contu<:t 
'Ey~ ContJCL 

Put~oHal Acolc Hc.::lltb EO'ecls: 

Ey<•: Muy ""'""eye ·u·flullioo. 

SkJo: May c:ili.S'e" skin J.rrltaUon. 

lnJ,?es l1no: No1 dek'rmine-d_ 

lntluJntlon: M~y caU'ne J-e~pirntory trnc-l lttit:ili•1U. 

}"lllal USII Pruducl wuu tcd ): In addjiloo 10 ~ above infurmoLloo. warnlng. alhl 

bundling pre.colutioo..'i prov1ded b y t.be l:'lmdl.tCt'r of hou.~old bleo\c-11 usetJ 10 prepru-e: Lhe finaL U!tt'" 

proch.1ct should .Uso be read and fol lowOO lo minimize tlw 1iik of inj ury. 

N/A: NolAppl~:..lble- N/0: Nol Oc:_tc.tmlnetl NIE: Not !!.stab[ttlrd Ntrv. Not Rt:quflt'd 

loam.x MSDS I f L·9-1J7 r Plte- I of 6 fO~· 
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Potential C broult HM ith Eflccts! This produ~• cont~ms Sodoum 0-Ph• nylph<n>te. Some 
substtttlred phenols have beoen shown to t'.a"US\' dt-p igm~ntabon (wMre pnt~fle~ on J;kin): even ,at 
diluted con~mr:njontt. 0 -·PbenlphetlOI (Qpp-, has. ao important SITllt'Lu.ml difft>re.th"e fr<Ull lh~ 

sqbsotu~d J' henol as.wc1~te.d 'vtth depigm.enlation, OPP Jms 1L.-.een ~~ported to prod-u<:.e 
Qepi.g111entnrion in expemne_ncal aunuaJs wben given or.rt.fy. bm noc by skin coruac\. ~nd tn 

human.'i onJy at roncentrnliotl.'i thaJ.- Ju~ :\lso J.: i.gnific:wtly .irrit;u.iug to the !ilcin. OPP has. tlOL been 
found to call9f' dep·lg~D'enl'3ticm whf.n prese.n~ -:4 ooncentr;uion.~ used in distntec.Wlt foonulaUons. 

Secl:ion 4 Flrsl A ld :Vleasu res 

EJ • coutact: Tmmo<liatrly flush •y~s wi!b p)Mty of water f"r 3 0.m inutrs. Cull a 
pbyoicion ilnmediotrly. [jft tM uppuj!Dd IQw•r .y<lid "'""'ionally. Get immediate tn<<!kal 
:menuon. 

l:)kJu tont:.tCI: lmn~i:uely _flush sk.ia wilht plemy of mnmng w.at\n f'Or 30 minu,es-. 
Remove COflltmuru.ued clothi.n.g and f;hoes-. If need~, ~ k: me-dk:nl a tt.e.mio11. 

LngesUou! Oo not induce v-omiting. If consciotL"" give plen9' of wate.r or milk.. Get 
i mm.edhue me-dic:U .1Lk'nLiO!h :Do not glve- anyt.Jiin~ b) ' mouth ro -~n uoc-.onsdou:i ot couvulsln_g 
pen.on,_ 

JJtlJalatlun: Remo:v~ co fte.sh -air. Give -arllfi"'iru. tt'"SpirAJion if pe.hon i<t no I breathing. GeL 
rnedi~J nue.mion if ~ytnptoms- persist. 

Exposure lo FJnoll'roauct fdUulea 1: 
aid (.1f0t.'t'-dures for ~xposw:~s 10 bleach, 

In add1t.ion lo dw ·obove. follow~mergency omd fir.H 

ScrUon 5 F ire Fig)l ting ~lt?asun~~ 

Flash Poln l"(method): NID (esr.>200' F). 

ExUoguJsllJug t\11 edJn: U.:~e -appropri::ne e.;tt.ingulsb.i nt w.e&a for ~urroundln~ fiH'. 

Uousu::t.J 'Firc a1u1 Ex.pl•1stou B a-z.ards: Non-e-i.nown,_ 

Seclion li Arrldental Rele.asl! Me~1sures 

Pe.r:sonnl Pt\•('t'!UUons! We.o.r -nerd t~i.stn11t "'<JU lpment utcluding:i'Y'" prute-edotl. 

CI~Hl lfp !VleUlOd'S: For ~mall spiH~. wipe up -and dispo~ in DOT appmw d wast!! c.omnioe.r~. 
For lru-_ge ~pill.; t oon1ain by diking wilh s.oil or olhe.r -abs.o·rbem m-:!teri.tl -and can:fully oe-ultali~ 
with ~oda nsb nr li.rne-. If sod:' a-;.h ~~ u:s.e-.d. provide ttdequn~ v-enlil~tion to dissipate ga.se.,.. 
prttltl<:ed. Transfer nil "-'.:!"le nuueJial to an llppro_pnale com.ainer. 

1 St-e also Sechon 8 for infurtuncion on E." po.snre C'omruls. ru1d Pe rsonal Prorec\(\'e Eqwp~nu 

NIA: Nor Appfi<"~bk N/0: No1 Oe~e-r-mined NIE: NQr E.stt;b.ll.,;;hed N/R: Not Rc..1uired E <t.: Ei.tinu.rcd 

JollUll MSDS l l l-il-07 t 
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Sertlon 7 Handling and Sloragl' 

Ha ndllug;. M~p away from h~l or fiU!l'Je .. K..~p from ~Ling .. Avoid tillc-.onm.tt witheyes. 
Avqid contx~ with. s.km or clothtng. W:s~h -area; i~diruely nfcn contncl R~mow Md l aunder 
clollung. 

Storal!.l'~ K"et>p out of t't':tc:b of dtild.t~n. Stm~ in -a tool dJy pla<'e -away from iorompouiblt 
m:uerinls. :K~e1J oonc.ainet' ugTltlydo~ wh~n not in n~e. 

Section S Exposure C@h·oJr-: I Per~onal J>rotectlon 

E ugJll('_erlllg CnniTnls: U it: l01.""3l me.c-bunical vt'nillation c-~pab~ of J:rlabnaining t"mi.iSiom 
nt lhe poam of use ~ lcJW :tppl\c:~.ble OCCllpa\ionaJ e~po~ute I mutt. 

Pl•rsonal Protective Equipm~nt (PPF. ): 

Eye Pt11tect.Jou: Ci><Jnic:dspl:t<llgQggk; »r full-f""" shield 

SkJu Pr•)lel.: IJtto: Rubl"<'t gloves 

.Respln 1tory Pr otl.lc'Uou : Avoid brt:uhing invupo&!i or .spray.m1st.s. Do not u::e in confined 
m~swtdtom _pro~rvenrihnion. A l-espiralor w.~i~d \O I>ro~-ct agnusslaubome mJSts<·.nn 
Significantly reduc..e ex_po:;-~.~.re in s1cuarions with the IXllenrial lo ~neml~ au is\ ttl tbe air. 

Protecth·e Cloth lug: Jmpemou~ -aprons. l'OO\S or other equ•pme m needed 'o J"~rl.>le<:' lh1! Sktn, 

Ge1wrtt1 Hygiene I'T;.tt'UC:t'S: Afwuys-w3shi be.f"tlre performtng any o~r f"unt:tion r~uch ~ 
eu.liug ur applyi ug rosme(h.;~ 1~ l.Du1'ldtr -any contamin:u.:d clolblng. 

Section 9 Plwsiral Data 

Ap pe.urn nce: milkyw hitc hqmd (td(ll' vinegar· odor 

Phy~li:nl 1'111 1~: liqmd pH: J. 0-3.5 as s>upplied 19.1- 9.4 101~ed wi11> bl.,.ohl 

BnWug Plllll l: N!A 

Secliou lU StabiiHy and Re.acllvity 

Sl:thUity: S11tble R~z::~rdtUIS P••lym{'t17..Htlou: \Vill noL occur 

HA7Airduus lle&.'Ompo,;:tuun Prnductsl 
uui<kotifre.d compound,< io blnck 5lil<ll;e. 

Mlly l iber;ue <·.t1rl10n monox1de. tarbondwxlde rulel 

N/A: Not Apefic:otbk N/0: Not Oe~Crmined NJE: NC~t Est~bli.ohed N/R: Not Rc.:~uited E-.;t.: E'i.linurcd 

Jonu.< MSDS 111·• ·011 P•st" l o f {; pagea. 
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C.1na.JUons t u A vuJa_: 

ln tompniJblllty: Strong allmlis. oxidizing Qr r<du~lng .rnn~trl.lli . c_vMi<lo;. <ulft&s. 
combusLible-tnar~J.i-:ils. dtroiJtic nt'id. nitric n:~.-• id . byd1'\l_gen perro.x ide-. a_ct.lve rue-uili. -®1lne~:~. 
ox1des. nnd t·.ntbon:ues, 

Section II Toxicc1logiral Iufon nallon 

OtrcJ uureuJciiJ> : Sodluut O.Pbenylpheuolt ha< ""'" idonufud by IARC a• 1tu uniUllil 
cardooge.n, RAts d~wlope-d w 1ocn-ase,d incident.e of bladder \Umc.n m lifelinw ft.'le'ding 
expenmems-. I ARC curremly cl.a....-.sifies Sodit1m 04Phe.nylph~nt1te .usu possible h\:1man 
carcinog._n (Group 2.B h 

Joru'O..X ha-.'i not ~n t.e..~~:ed fur poteothtl t.ox-idty. Tht-lnformnt.ion com:Uocd in t.h.i.s MSDS lii 
base-d onwxlcological mfomlalion provid~ by Lhe o1n11Ufuclnrersofdw cornpo~nts nnd the 
fin a] <·oncemr;l.tion of e~b eof d1e COillJ.101lents. 

( St"t also Se-c tiou ~5 tOr r:elat.ed infm1na.l:k•tt) 

Sect·ion 12 Ecolo~kal l itl"onna lion 

En,·h~lllll('lll!tl l'rct~tuilons: This proch~tt IS tOXIC 10 fam, Do not upply diti..:lly to wuu:r. 
Do not t·om:3min:~te wtue.rwhen disposing of e.quiprnem was-h W:ile_r:, 

Sed ion 13 Disposal Considera tions 

Hct<illUitcndcO W\tSlC Dl~pU."-ll MclbvO: DISpo.s~ of com•minoted produ<:< :mr:l m•«•i•l> 11se.d 
\O de.un llP $"pil ls in a manner l-onsi.stem Witb F~der:d. Sm'e. unci foc-4l rogt!hnory ~gt»nties:, 
Dispo~ of all t'ompLy oontai~rs ~~ tlire~~d oo t.bte- labe L 

S1:'cl1ou U Tn LilSIJor talion Infornmtluu 

HcguilllcO l>)' the liS DO'r: 

DO'~ J'ro)l('r ShJpptng NumN 

UN INA NumJ>et" NIA 

Ct~M~ning G'ompoond 

Nlk N-()u\pp!ielblc- N/0: Ntll Determirr.d NIE: Nqr &kbh .. 5:b:.d NIR: Nu~ Rettui•ed 

Jon'"" MSDS tl J-'i.(J7J 
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Section 15 Rt~guJatlJ ry Int·ormatlutt 

CJ::RC LA: 
Tho Comprebe!t.'iivo Envil'Onn,..ntaJ R.espll!L"" Compon.sotion and Llfibilhy A<lL o f 1~80 ICERCLA1 
requires nor.ificauoo lo the Natiolltt.) R.espore;e Ceotar for .reJ.ea.res of quantities of Hazardou; Sulut~ 
equ•I Ln or great•J than tbe ' >pOrtable <pJiitl!ft.ie< (RQ,st Jn 40 CFR 302.4 (f<lr C'ERCIA 102i1 

Olmponents pre.renl ln this proctoct~t11. level which coold require re_poni ng- -uaoor tre seal ate are: 

Cremi:.:at Nam .. · 
None 

SA RA Ti lle U l. sccllou .11113J Z: 

CAS~! 
NIA 

~bx-tmnm Conrentr.mon t\Vt. %) 
NIA 

Til. S nporfond Amendn..,msnnd Reamhorizllion Act of 1~86 (SARAJ T itle lU requiJes e""rb"'ncy 
pl•oning bas.><! on Tbre;botd PL'ulnins Qu• ntitie.; (TPQs> andre~ reporting based on R"f''rUJb!r 
Q..nLIU.s (RQs) in 40 CFR 355 (u.sed for SARA 302.304.311 and 31.~). 

Co1nporent~ pre~nl in this product at a ~vd whitb ~nuld require-rep:mi ll£ un~r t.h! 3tawre are: 

CremicatN:m~. 

None 

SA RA TlUe UI. secUou J 13> 

CA~ 
NIA 

M.:rxtmumConrentr:mon t\Vt %) 

NIA 

Tho! Snporfond Amenda"'n"'nntl ReauthorizationAct of 1~86lSAR~ I Title Ill requi tes w bmis,;ion of 
anna• I repons of r.lea;e of UJXicchemicals llml AJ'P""r in 40 CFR 372 I for SA RA 3191. 

Component.\ pr~Jc3nl in this -pl'OdUct '8t-a ~-,•et w"tricll could r"'!ui:re reporting under tre srature are:. 

Ct..miCll!Nnrn;, 
NQne 

CA~ 
NIA 

Maximum Crinrelltr~ti'ilo tWL ~.) 
NIA 

T.bi! \.'Oillpone.uts or thh tnixtu~ are li:tled ill t.h-e Tux ·L~ Sul"'5' 13Jl~ Coou:ol A (.•l loVttntory Qt 
Cbornicru Sub>umre;, 

loml.' MSDS 111-0-071 
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.Section 16 Other Inl'ormntlon 

Lc._gendr N/,\ : Not Apptic.1~le N/0 : Not I:P.tennmed 
N/E: NorEstablisb•<i N/k: Not Re<111ired 
STEL: Sbort T~rm Expo;ure Linut C: OSHA C.eilin~ Vllloe 
cps: C<"ntipoir.e ll1,!!/m3~ miUigr;un·~ pe.r cubit" meet[ 
mppcl': tnU !ion particles per cubidooi of air, I' I'M: Pnn& Flet M illlou 
PPB: P ArL< fur Billion PEL: l'emJ i;sible &posllt't Limlt 
'fLV: Threshold Limit Val<l< TWA: Time W•i!;llled Avem_ge 
1\Ct...riH: Am~nc.1o Confeceno.? of Oovemm~null lndustna.l Hygienists 
Cl'SC: C'omamer l'rudU<:t Safety Comnus.sion 
DOT: US Department of Trno.'l"'runioo. 
FRSA: f';:d<ral Hnzru:dou& S ub<t:Ut<l< Act 
OSEIA: Oc.·upation<ll S<lf<tyand Health Administrotion (US O.p~ of Lobnr1 
RCRAl Re solll're Con.~rv~uion aod Reoove.ry Ac-1 
St\lti\: S~perfuod A mertaLne.m :U\d Rt>.autho;,ZilttCin Acl 
Sldn:- Jlus-subs\atlCe bas lhl!' pou~.mial to be absorl'Cd ~ystetUk-,alJy U'u'Ough dx· s::~1n. 

TSCM Toxw S11bstat1t"' Control Act 

Pr<pnro<l By; ZIIIS5<'J' Regtil>to!)· Com plianc. Otlpt. 
173 Belrnc•nl Drive Somer~>:t. NJ 08875 

Otstlutnwr: Zto~r Cort1pany. Tnt'. bthevt-s:. to tht best of its knu\vlffl.gt>. anfl:l(matton and 
belit.£1. the inforru-alion oont.Uoed b.t rtio ro be ~~u~LC and re li~ble as of the d.\te of t.h.i,:.. ma1.eirtU 
safety dnra s~t. However. bec.'l\1.~ the oondilton& of handling~ u.9e:. nnd sLo.ragt:: of Lbese 
maR:" rial-; .w beyond oor t·omrol. ~'\!' as5\l0l~ oo t~_ponsibihty or liability fur perS(.lnal injury or 
ptupeny damage iot'liJ1~ l~, the use of the~ maleri~aod ma~ no w~u'ramy. ex~.ss~t or 
implied .. t<e>ga~'d.in.g lhe :tccw·~--y 9r l~litlbtli':}' (If l.be dat~ or re.~Uh.:i obmiw.d ftoro tMi r usa All 
maflf'rials m-ay p~t>sem unknown b~rds nnd slloultl be used wilh rautipn. The infrumittion and 
r~<~mmtndauons u1 this mare rial safecy daUl shC~;?t -are ofl-ered for the user~· considerauon and 
<?xamao.uion. h i~ the ~sporu;ibility of d~ L~r (0 detennine tlw fina! 'l-tthnbil uy of Lhis 
infotm:\tion Md d~W. and to oompf_y with all applicable lut~JDnlltHlJllt r"«<ttr:lf. J.:la~. ~.nrd loe:il in.w~ 
<uxll~g_ulattons, 

N/A: Not Applic:ibk- N/0: Not Dc:~_rtnined NIE: Not" l!.m.bfuhetl NIR: Not ReguT~ .E!t.: E ... tim.ued 

lollUl< MSDS 1 I L-9-071 
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Appendix 1F: Coating Thickness Report  

 
 

PC c '"""""'· "'""'""""" ~'""'~""'"'"""""" NACE Certified Coating Inspector 

~day, April14, 2008 

Mr. Brent Cullinan 
Color Dynamics 

Subject: Wheeler Army Airfield Building 11 B Roof Coating Evaluation 

Dear Sir, 

SPCC and Consulting provided a cursory site visit and subsequent evaluation of 
the applied coating system on the exterior of the building 11 B roof. The building 
roof had an existing waterproofing elastomeric acrylic membrane had been 
previously applied to the aluminum roof. The existing roof coating was not 
evaluated for adhesion to the base substrate prior to the site visit and the 
existing dry film thickness ware not measured. According to Color Dynamics, no 
leaking was evident at the t ime of the coating project and the roof coating was in 
satisfactory condition. No environmental readings were conducted by SPCC and 
Consulting. 

The evaluat.ion was conducted on March 27, 2008 by Joe Olvey, a NACE 
Certified Coatings Inspector. The on-site Color Dynamics employee, Mark Able, 
was the foreman of the project. The time of the evaluation was 0900 hours, the 
weather was clear and the ambient temperature was 80 arollld degrees 
Fahrenheit. The modified specification, provided by Mandaree SOW 07T0097 
required an application of VFI - 535 Copper applied at a minimum dry film 
thickness of 40.0 mils on all flat surfaces and 80.0 mils on all seams, fasteners 
and penetrations. The specified coating is 97% sol ids polyurea hybrid 
manufactured by VOLmLE FREE INC .. 

Specif ic non destructive thickness readings could not be performed to 
determine the new coating film thickness since the total film thickness of the 

SPCC and Consulting 
66-365 Haleiwa Road Haleiwa, Hawaii 96712 
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previously applied coating and the newly applied coating would both be 
measured; however destructive dry f ilm testing can be performed using a Tooke 
Gage. No destructive testing was performed since the tes-ting would require 
touchup. 

The polyurea coating appeared to be smooth, glossy and monolithic. 
Total dry film thickness readings were taken at five locations, three readings per 
location using a Positector 6000 FN (ferrous and non ferrous capabilities) dry 
film thickness gage with thickness ranges from 0 to 250 mils. The total dry film 
thickness of the complete coating system on the building .roof ranged from 42.0 
to greatef than > 250.0 mils. Typical film thickness for an existing elastomeric 
roof coating on this type of roof can be as little as 5.0 to 50.0 mils total. film 
thickness. Prior to the application of the polyurea no dry film thicknesses were 
determined. 

The specification requires encapsulation of all seam fasteners and penetrations 
and evidence of good hiding and uniform. It is the opinion of the writer that the 
systefn exhibits good hiding and has a glossy finish. 

Should you have any question, please feel free to call me to discuss the 
assessment evaluation. My cellular phone number is 808-285-3526. 

Sincerely, 
Joe Olvey 
SPCC and Consulting 
NACE Certified Coatings. Inspector 
Senior Corrosion Specialist 

SPCC and Consulting 
66-365 Haleiwa Road Haleiwa, Hawaii 96712 

2 
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Appendix 1G: Coating and Labor Warranties 

 
 

ELASTOMERJC COATING SYSTEM 
FIFTEEN YEAR MATERIAL WARRANTY 

Subject to the conditions below and if applied according to Volatile Free, Inc.'s product specifications and application 
procedures, Volatile Free, Inc. warrants that the Volatile Free, Inc. Bastometic Coating System supplied for use at: 

StnJcture: Bldg. 118, Wheeler AAF 

Owner: us Army 

Specification: 535MR32 

Date of Completion of Application: 3/31~ 

Address: 851 Wrigh1 Avenue 
Schofield, Hl96857 

Area Sq. Footage:14,400 

File.033106C 

is free of defects in material at lime of sale and to meet published physical propel1ie8 when applied, and and tes1ed in 
accordance with Volatile Free, Inc.'s. standard procedures for Quality Control. Volatile Free, Inc.'s sole liability is limited to 
replecement of any product shown to be otheiWise than as w.ranted within a fifte«~ (15) year period from the date of 
application. This warranty is dependent on the following conditions. 

1. This warranty does not apply to damage to the coaling by physical atue, failure of the structure or substrate, vandalism, 
modifications to the roof. windstorm, lightning, hail, plant life, animal life or other casually. 

2. An Votatile Free, Inc. produds must be applied in acccroance with standard Volatile Free, Inc.'s product specifications and 
application procedures. 

3. This warranty does not extend to labor costs for inspection, testing or repair of the Volatile Free, Inc. Elastomeric Coating 
System or any other labor costs. 

4. This _.,..nty does not cover color changes or oxidation of the coating as a r-* of normal weathering or atmosphere 
conditions. 

5. This warranty does not apply to damage to the Elastomeric Coaling System by setttement, craddng, warping, expansion, 
ccntraction, deftedion or other movement of the building greater than 1/16 of an inch at i1s wides1 pam. 

6. Volatile Free, Inc. will not be liable for ccnsequential or incidental damages of any kind induding but not limited to damages 
to the struc:ture or i1s corrtenlll resulting from defects in the roof covering or Votatile Free, Inc. Elastomeric Coaling System. 
The obligation IISSUmed IM'Ider this -.-anty is expresely limited to prcMding such materials, as provided herein, required to 
repair any defects covered herein. 

7. Liability ceases if any allemetions, additions, or repairs (excluding -gency repairs) are made except in aocordance with 
specific written instructions from Volatile Free, Inc. 

8. Any notice of claimed def8ct In Volatile Free, Inc.'s materials shall be sent In writing to Volallle Free, Inc. at the acldles8 
below, including a statement of scope, pictures of claimed defect and evidence suggetlting Volatile Free, Inc.'s liability. 
Failure to notify Volatile Free. Inc. In writing. as provided herein, of any such claimed defects within 7 days of disccvefy 
shaU void this warranty. 

9. This warranty beccmes effective only upon payment In full to Volatile Free, Inc., for all OI.Utending charges relating to this 
pmject. 

10. EXCEPT AS PROVIDED FOR HEREIN. VOLATILE FREE, INC. MAKES NO REPRESENTATION OR WARRANTY OF 
ANY KIND. EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO ALL IMPLIED WARRANTIES OF 
MERCHANTABILITY OR FITNESS FOR USE OR A PACTICULAR PURPOSE, OR ANY OTHER MATTER WITH 
RESPECT TO THE VOLATILE FREE, INC. ELASTOMERIC COATING SYSTEM. 

APPLICATOR 
Color Dynamics 
816 Gulich Avenue 

Ho~ut~ =--
By: "'>--;_ "\ 

CorwateOfllcer Brent Cullinan 
Titfe: v; I (,e, fJ te>$ 

Date: 1./-.2$ , <2( 

IMNUFACJUBER 
VOLATILE FREE, INC. 
P.O. Box344 
Brookfield. WI 53006 

Date: 
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CDI 
CDLDil DVNAMU:S INC 

WARRANTYFORLABOR 
Color Dyoa mic.'l, Inc. a Hawa H contractor, hereby warn&ots to the Owner or t hi.s project 
that the work put in place shall be free of defects caused by faulty workmanship for a 
period 11f fifteen (l5) yean from the time or substanlial completion or work on lhe project, 
Wheeler Army Airfield Building 118 - !khofield, Rllwllii- Rehabilitation of Metal Roof (No 
Materials), dated March 31, 2008. 

This warl'llllly is limited to the repair of any part of lhe psinting work lbat fails due to 
defective workmanship. If a defect in work pl11ced by Color Dynamics should octur, and is 
deemed to be Cll u~ed by aoytbing except defective workmanship, Color Dynamiu will not 
be held responsible. 

Any daim for breach of wuranly s llall be decmcd waived uoless Color Dya.am ics has 
received written nQtice within (30) days from the earliest date the Owner of t•e. Project 
could have diKovered tbe alleged breach. Color Dynamiu will theo conduc:t an inspection 
to determine the cause of the defect. If the defect i~ determined to be due to fau.lly 
workmauship from the original applfcalioo, theo Color llyumiu wiU promptly m.11ke 
repllil·. IJ the defect is deemed to be from some other uuse, thea the Owoer will be notified 
Of this determination. 0woer shall have (30) thirty days from receipt or llllCb notice tO 
contest ~uch determination, by iHuing a written notitt to Color llynamia!. In such a ease, if 
the psrt:ies cannot resolve tbe di~pute within a reasonllble time. the matter shall be resolved 
by binding arbi trlltion io the State of llllwaii. 

lu no event s hall Color D)'J)a mics be held responsible for sny consequential dMmages to 
buildin~ or st ructure, it's contents, personal property, loss of profit, or for bodily Injury or 
dealt• of any penon arising from or attributed to any defects in the workmans hip or 
products insbtlled. 

Tbis warr11nty is issued in lieu of 1111 other guarantees or warranties ~press or implied. Tile 
wuranty is aon-tmnNfen&ble a od effective only with the original owner. Owner mu5t not 
make or permit, without Color Dynamiu' prior written consent, changes Ia the use, 
function or purpose or the structure, or tbe warranty is void. WArmoty is contingent upoo 
complete and final payment for all labor and service~ per contract. 

Wheeler Army Airfield Building 1.18- Schofield, Hawaii 
Rchabilito&tion of Metal Roo£ (No Materials) 

Ow~t~ Representative 

llrent Cu!li11an (or Col~, lac. 

[)a.Cc 

s /:!,·()~ 
Oate 
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CONTENTS 

• Keynotes to drawings 
• SVM-2A Eave Flashing with Gutter 
• SVM-9A Hip Cap Flashing 
• SVM-5A Ridge Cap Flashing 
• SVM-4 Rake Edge Flashing-End Panel 
• SVM-13B Roof-to-Wall (sidewall) Transition-Starter Panel 
• SVM-llA Roof-to-Wall (headwall) Transition 
• SVM-19 Raised Curb for Rooftop Equipment 
• SVM-17 Equipment Support Stand/Vent Stack Flashing 
• Drawing # 1 Section Drawing of ~ave/Outer Edge 
• 
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• KEYNOTESTODRA~GS 

Note# 

l. 
2. 

General Notes 

Description 

Standing seam (180° seam not shown for clari.ty) 
New 22 guage facia 

I . Roof panels and all exposed flashing components, ridge caps, rake edges, facia are 22 
guage 2 mil prefinisbed galvalumn 

2. Structucal framing members are existing or .. Roof Huggers" 
3. Soffits and siding are not part of scope of work and are not shown for clarity 
4 . Clips, fasteners and sealants are as tested in the ATM 1592 test dated AprilS, 2008 
5. Existing roof not shown for clarity 
6. Not to Scale 

< 

i · 
t 
f 
I 
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SVM-2A Ea ve Flashing with Gutter 

S7RUCTURA;. METAL----. 
~OCF PANEL 

NCTCH - ' 

<::::JGE-MET ALJ 
i'C.ASHING IF 
NE•:ESSARY 

LCCK PANE!.. 
?ANS TO 
EN GAGE .::JGE 
MEr/>.L 

GU'i'TER SPACER AT 

T-IYP~ E::JGE-METAL 
Fi..ASHING-

Project: 
\'1/heeler AFB, Bldg. #835 
Task Order: W9132T-HIT-001-02 

Note #2 

STRUCTURAL FRAMING 
MEMBERS-?ROFILES 
AND SF'AC:NG VARY 

-SHEET-MeTAL GUTTEr!. 

j. 

1 

Contractor: 
Hi Tee Roofing, Inc. 
5 Sand Island Road 
Urut 157 
Honolulu, H I 96819 
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SHEET -METAL HIP CAP 

GASKETEDFASTENER~AL 
PANEL TO SUPPORT M 

Note # 1 

GASKETC::D 

,:ASTENER- ANE' 
Cl OSURE TO P -

--IN Z·CLOS':_REOS~'oT SEAL 
•-A~N I -0 

~~-qTiCAL LEGS 

SVM-9A 

Project: , Bldg. #835 
Wheeler A~ ~9132T -HIT .QO 1-02 Task Order. 

Flashing Hip Cap 

I ' 
I l 
I I 
I I 
I I 
I I 
I I 
I; 
I I 
I I 
I I 
I I 

I I 
1 I 

Contractor: 
Hi Tee Roofmg, lnc. 
5 Sand Island Road 
Ucit157 

9 Honolulu, HI 9681 
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SVM-SA Ridge Cap ~lashing 

GASKETED--------------~ 
FASTENERS-CLOSURE 
TO PANEL 

' ' ' 

Project: 
Wheeler AFB, Bldg. #835 
Task Order: W9132T-HIT-001-02 

SHEET-METAL 
RIOGECAP 

GASKETEOFASTENERS
i='ANEL TO SUPPORT 
METAL 

~=--~-- TURN PANEL PANS UP 
AT RIDGE TO PROVIDE 
CLOSURE-SEAL 
VE~T1CAL JOINT 

'------ HEAVY-GAUGE PANEL 2ND 
STIFFENING '"IEIAL 

Contractor: 
Hi Tee Roofmg, Inc. 
5 Sand Island Road 
Unit 157 
Honolulu. HI 96819 
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SVM-4 Rake Edge Flashing--F.nrl Panel 

S7RUCTtJAAL METAL~ 
RCOFP"-NEL 

Note 111 

STRUCTURAL FRAMING 
MEMSERS-PROFiL:S AND 
SPAC:NG VAR.Y 

Project: 
"Wheeler AFB, Bldg. #835 
Task Order: W9132T-HIT-OOI-02 

~----------------~ 

OPTIONAL: GASKETED 
~_...~ FAS7ENERS 

\ \_TURN UP EgGE OF PANE'-

\___ NTINUOUS RAKE CLEAT 

Note 112 

TO BE FORMED OF HEAVY· 
GAUGE METAL. ALSO 
SERVES AS SUPPORT FOR 
RAKE F'..ASHING-
SEE NOTE 2 i: 

~ 
; 

. \ 

C ontractor: 
Hi Tee Roofing, Inc. 
5 Sand Island Road 
Unit 157 
Honolulu, HI 96819 
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SMV-13B Roof - to- Wall (s i dewall) TrRnsition--~tart~r Panel 

SHEEi'-METAL 
COUNTERFLASHING 

Z-CLOSURE SEI 
IN SCAL.ANI 

!>ANE1..CLIP
MIN.2 
FASTENERS 
P ER CLIP 

Note # 1 

Project: 
Wheeler AFB, Bldg. #835 
Task Order: W9132T-HIT-OOI -02 

\ 

PRCFlLES AND SIZE 
VARY 

SIRUCi'URAL FRAMING 
MEMBERS-PR.OF!LE3 .l.NC 
SPAC!NG VARY 

; 

STRUCPJRAL 
METAL.;ROOF PANE:... 

Coo tractor: 
Hi Tee Rooflng, Inc. 
5 Sand Island Road 
Unit 157 
Honolulu, HI 96819 
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SVM-11A Roof-To-Wall (headwall) Transition 

I I ~~] u 

I SECiiON: ' 
i 

TURN PANE:.. P ... NS UP TO ~ 
PROVIDE CLOSURE- SEAL \ 
VERTICAL JOINT 

PANE:..CLOSURE ~ 
STRUCTURAL FRAMINO
MEMSE~S-P~OF!L:S AND 
S?AC;NG './ARY 

Project: 
\\'heeler AFB, Bldg. #835 
Task Order: W9132T-HIT-001-02 

Exist ing 
Siding 

HEADWALL Ti'UM 

Z·-CLOSURE SET IN SEALANT-
00 NOT SEAL VERTICAL LEGS 

Note 111 

S'iRUCTIJRAL 
METAL ~COF ?ANE:.. 

Contractor: 
Hi Tee Roofmg, Inc. 
5 Sand Island Road 
Unit 157 
U -. _ ..• 1 .. 1 . . TTT ,, ,. ,...."" 
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SVM- 17 Equipment Sup9ort Stand/Vent Stack Flashing 

EQUIPMENT SUPPORT -----------, 
STANONENT STACI< 

INSTALL APPROPRIATE SEAlANT----, 
(E.G ., F'OLYURETHANE) i"OOLEO i"O 
I"ACILI'TATE RUNOFF 

GASKETED FASTENERS TO \ 
SECURE FLASHING COLLAR 
FLANGE TO ROOF F'ANEL 

STRUCTURAL METAL ~ 
ROOF ?ANE!.. \ . 

Project: 
Wheeler AFB, Bldg. #835 
Task Order: W9132T-HIT-001-02 

STAINLESS..STEEL 
ORAWBANO 

PREPORMEO 
PENETRATION FLASHING 

SeT SECUReMENT .RING 
IN CONTINUOUS BEAO 
OF SEALANT 

No~e #1 
j 
} 

Contractor: 
Hi Tee Roofmg, Inc. 
5 Sand Island Road 
Unit 157 
Honolulu, HI 96819 
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Appendix 2B: Contractor Health, Accident 
Prevention, and Safety Documents 

Metal Roof at Wheeler AFB 

Building 835 Bowling Alley 

 

CONTRACT NO.   W9132T-HIT-001 

 

Site Specific Safety and Health Plan 

Including Activity Hazard Analyses 

 

License # BC17593 

 

 

June 2008 
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1. SIGNATURE SHEET 

  A. Plan preparer: 
   1. Title: Superintendent’ QC manager 

   2. Signature: 

  

 ___________________________ 

Alan Meier 

3. Telephone Number: 808-841-7663 

4. Qualifications: Alan Meier has 30 years construction experience 
and has previously served as quality control manager and project superintendent 
for several Department of Defense construction projects.  

B. Plan Approver: 
1. Title: Project Manager/Company Safety Officer 

 2. Signature: 

    _ __________________________ 

    Name: Robert Meier 

3. Telephone Number: 841-7663 

C. Plan Concurrence: 
   1. Title: Quality Control Representative 

    2. Signature: 

  ___________________________ 

Name: Robert Meier 

3. Telephone Number: 841-7663 
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2. BACKGROUND INFORMATION 

 A. Contractor: Hi-Tec Roofing, Inc.   
 B. Solicitation Number: W9132T-HIT-001  

 C. Project Name: Metal Roof at Wheeler AFB Building 835-Bowling 
Alley  

D. Contract Description:  
Reroof of Building 835 including the replacement of the gutter and 
downspouts as well as the fascia and soffits. 

E. Contractor Accident Experience: 

Hi-Tec Roofing, Inc.  has a very low incidence of accidents. Hi-Tec 
Roofing, Inc.  Experience Modification Ratings are as follows: 

 Year EMR 

 2005 .80 
 2004 .78 
 2003 .74 
 2002 .78 
 2001 .76 

F. Listing of Phases of Work and Hazardous Activities Requiring Activity Hazards 
Analysis 

Job Site Mobilization 

Division 07— Thermal and Moisture Protection 

Metal Roofing, Gutters, Downspouts 

Please see Activity Hazard Analyses at the end of this document. 

3. STATEMENT OF HEALTH AND SAFETY POLICY 

Hi-Tec Roofing, Inc.  understands that construction work presents many 
risks to health and safety. However, health and safety may be protect-
ed with proper health and safety management. 
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As an employer in the building industry, it is our responsibility to pro-
vide a working environment where employees are protected from rec-
ognized health and safety hazards. Hi-Tec Roofing, Inc.  is committed to 
preserving the health and safety of our employees and shall employ a 
comprehensive health and safety management program for this task 
order. This program shall incorporate compliance with the following: 

• Hi-Tec Roofing, Inc. Site Specific Safety and Health Plan, including Activity 
Hazard Analyses 

• EM 385-1-1, “Safety and Health Requirements Manual,” Department of 
the Army, Corps of Engineers 

• Hawaii Occupational Safety and Health (FIIOSH) Construction Standards 

Note that in situations where applicable regulations overlap, the more 
stringent shall be recognized. 

Health and safety in the work environment requires not only proper 
health and safety management, but also a commitment to health and 
safety from all personnel. Hi-Tec Roofing, Inc.  shall encourage an atti-
tude of health and safety awareness among all employees. Toward this 
end, Hi-Tec Roofing, Inc.   Personnel shall be required to comply with all 
applicable health and safety regulations. Additionally, personnel are 
encouraged through the following: 

• New employee indoctrination 

• Weekly safety meetings for all personnel 

• Site display of safety information 

• Site safety reference materials 

4. RESPONSIBILITIES AND LINES OF AUTHORITY 

A. Identification and accountability of personnel responsible for safety: 

 • Project Manager/Corporate Safety Officer:  



ERDC/CERL TR-12-3 2B5 

 • Site Safety Representative:  

B. Lines of Authority: 

• Project Manager/Corporate Safety Officer (ultimate safety authority) 

• Site Safety Representative (accountable to Project Manager/Company 
Safety Officer) 

C. Qualifications: 

Please see resumes and certificates for Corporate Safety Officer 
Alan Meier and Site Safety Representative Robert Meier on the fol-
lowing page 

KEY PERSONNEL 

      Qualifications, Experience, and Recent Project Information. 

Name: Alan Meier  
Proposed Assignment to this Project: Safety 
Officer and President of       Hi-Tec Roofing, Inc.  

Safety Officer and President of  Hi-Tec Roofing, Inc.  

Name of Firm, Position held, Dates of 
Employment:  

Hi-Tec Roofing, Inc. President. 1992 till present.  Member 
of Roof Consulting Institute and National Roofing 
Contractors Association (Director- 1985 – 1988). 
Currently holds State of Hawaii Contractor license for B-
General, C-42 Roofing, C-44 Sheet Metal, C-19 
Abatement, C-55 Waterproofing. 

Number of Years w/other Firms, Position held, 
dates of employment:  

35 years experience with all types of construction 
experience including but not limited to carpentry, roofing, 
sheet metal, and waterproofing, thermal insulation and 
solar. Owner operator of another mainland company for 
30 years. Over past 15 years managed several projects 
on various bases. Wheeler AFB, Schofield Barracks, Pearl 
Harbor, Ft. Shafter and Kaneohe Marine Corp Base. 

Educational Background: (Year, Degree, 
Specialization, Name of U.S. Accredited 
University) 

High School Diploma 

Professional Registration (if any): 
(Year, State, Discipline) 

Contractor’s License BC17593, State of Hawaii,  

 

Name: Robert Meier  
Proposed Assignment to this Project:  Project Manager, Quality Control Officer and employee of 

AEI, Hi-Tec’s sister company on the mainland.  
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Name of Firm, Position held, Dates of 
 employment.  

Hi-Tec Roofing, Inc. Project Manager, Quality Control 
Officer and employee of AEI, Hi-Tec’s sister company on 
the mainland. 23 years experience.  

Number of Years w/other Firms, Position held, 
dates of employment:  

Has served as a Construction consultant as well as been 
employed by Hi-Tec Roofing, Inc. over the past 8 years.  

Educational Background: (Year, Degree, 
Specialization, Name of U.S. Accredited 
University) 

High School Diploma 

  

 

Training Courses Completed: (COE (Corps of Engineers)  
Construction quality management, safety Etc.) 

Recent Project Involvement (Position, Project Name, Project Number, Value): 
Information on additional projects available upon request. 

Alan Meier – Safety Officer and President of Hi-Tec Roofing, Inc., 1992 – present. 
35 years experience with all types of construction. Experience includes but not 
limited to carpentry, roofing, sheet metal, waterproofing, thermal insulation, so-
lar. Owner operator of another mainland company for 30years. Member of Roof 
Consultant Institute and National Roofing Contractors Association             (Direc-
tor 1985 – 1988). Currently holds State of Hawaii Contractor License for B- Gen-
eral Contractor, C-42 Roofing, C-44 Sheet Metal, C-55 Waterproofing and C-19 
Abatement. Over past 15 years managed multiple projects on various bases, 
Wheeler AFB, Schofield Barracks, Pearl Harbor, Ft. Shafter and Kaneohe Marine 
Corp Base.  

Robert Meier – Project Manager/ Quality Control Officer and Employee of AEI,    
Hi-Tec’s sister company on the mainland. 23 years experience with all types of 
construction. Experience includes but not limited to carpentry, roofing, sheet 
metal, and waterproofing, thermal insulation, solar. Over past 15 years managed 
multiple projects on various bases, Wheeler AFB, Schofield Barracks, Pearl Har-
bor, Ft. Shafter and Kaneohe Marine Corp Base.  

5.   SUBCONTRACTORS AND SUPPLIERS 

A. Identification of Subcontractors 

No subcontractors shall be used on said project. 

Suppliers/Manufacturers: 
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Old Country Millwork – coil/metal 

Roof Huggers – Sub Purlins 

No suppliers or manufacturers will be on site: All deliveries are to 
Hi-Tec Roofing shop. 

B. Means for Controlling and Coordinating Subcontractors and Suppliers 

Each subcontractor shall be issued a copy of Hi-Tec Roofing, Inc.  Corpo-
ration’s Accident Prevention Plan. Subcontractors shall be instructed to 
comply with all provisions in this plan, the 

COE EM 385-1-1, HIOSH Construction Standards, and all other applica-
ble health and safety regulations. 

Hi-Tec Roofing, Inc.  shall require all subcontractors to acknowledge re-
ceipt and acceptance of the Hi-Tec Roofing, Inc.  Accident Prevention Plan 
with a memorandum of understanding signed by a responsible managing 
employee. These documents shall be kept on file by the HI-Tec Roofing, 
Inc.  Corporation Safety Officer who shall monitor their compliance. 

Subcontractors shall be required to issue Activity Hazard Analyses for 
their definable features of work. 

C. Safety Responsibilities of Subcontractors and Suppliers 

Subcontractors and suppliers are required to comply with all federal, 
state, and local health and safety related regulations, as well as the safety 
guidelines as specified for this contract 

Subcontractors and suppliers shall be responsible for providing ail 
necessary safety equipment and training to their employees. 

Subcontractors and suppliers shall provide a drug-free work force. 

Subcontractors are encouraged to chair weekly safety meetings for 
their employees or have their employees participate in Hi-Tec Roof-
ing, Inc.  Corporation’s weekly safety meetings. 
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Subcontractors are required to provide a minimum of two first aid 
and CPR-trained personnel on each project work site during per-
formance of their definable features of work as required. 

6. TRAINING 

A. Subjects to Be Discussed With Employees in Safety Indoctri-
nation 

1. Requirements and responsibilities for accident prevention 
and maintaining safe and healthful work environments 

2. General health and safety policy 

3. Procedures and pertinent provisions of the COB EM 385-
1-1 

4. Employee and supervisor responsibilities for reporting all 
accidents 

5. Provisions for medical facilities, emergency responses 
and procedures for obtaining medical treatment or emer-
gency assistance 

6. Procedures for reporting and correcting unsafe conditions 
or practices 

7. Job hazards and the means to control/eliminate those 
hazards, including applicable activity hazard analyses and 
Material Safety Data Sheets 

B. Mandatory Training and Certifications 

                               1. New employee safety indoctrination 

  2. Weekly safety meetings 

  • Review past safety concerns such as accidents and 
unsafe activities 

  • Review safe working procedures and safety training 

  • Review Activity Hazard Analyses 

  • Review Material Safety Data Sheets 

• Review accident and emergency procedures 

3. Monthly supervisor’s safety meetings 
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• Review job hazard analyses 

• Review project safety concerns 

              4.  Additional safety/safety related training to be conducted 
as required 

  • Equipment operator’s certification 

  • Blood borne pathogen training 

  • Hazard communication training 

  • Eye protection training 

  • Hearing protection training 

  • Personal protective equipment training (hardhats, 
steel toed shoes, shirts w/sleeves, long pants) 

  • Drug-free workplace training 

  • First aid and CPR training 

C. Requirements for Emergency Response Training 

1. Emergency Exit Plan 

Hi-Tec Roofing, Inc.  shall provide emergency exit plans for 
use in event of fire or other emergency. These plans shall 
include the following: 

• Escape routes for all areas of work 

• Personnel accounting after evacuation 

• Reporting procedures 

• Telephone numbers for ambulance, fire, and police 

2. Foul Weather Plan 

Hi-Tec Roofing, Inc.  shall monitor project work site weather 
conditions in order to protect workers from hazardous con-
ditions caused by severe weather. These plans shall include 
the following: 

• Employee notification of severe weather 

• Immediate project work site evacuation 

• Securing all materials and equipment on the project 
work site 

• Utilization of shelters 
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 3. First Aid and CPR Training 

A minimum of two first aid and CPR certified personnel shall 
be on the project work site at all times during performance 
of work activities. 

 I). Requirements For Supervisory and Employee Safety Meet-
ings 

At the start of each work week (Monday at 7:30 am), there will 
be a half hour safety meeting for all workers. This meeting will 
be conducted by the safety officer. Each meeting will consist of 
a safety lesson on a topic related to the construction industry as 
well as review of project related activity hazard analysis and 
material safety data sheets (MSDS). These shall be located at a 
designated location on the job site. All meetings will be docu-
mented, and all documentation will be kept on the job site. 

Once a month, all supervisory personnel shall participate in a 
supervisors’ safety meeting. This meeting will be held at the be-
ginning of the month (first Monday of the month at a time to be 
determined later). The project superintendent, QC manager, 
and general foreman shall attend. The meeting will be conduct-
ed by the project superintendent. 

7. HEALTH AND SAFETY INSPECTIONS 

A. Weekly unannounced on-site safety inspections shall be 
conducted by the Contract Safety Officer. The site shall be 
inspected for the following: 

• Compliance with Hi-Tec Roofing, Inc. Accident Preven-
tion Plan 

• Compliance with COE EM 385-1-1 

• Compliance with HIOSH 

• Safe delivery and storage of materials 

• Daily inspections and follow-up by the Site Safety and 
Health Officer 

• Proper maintenance of equipment and tools 

B. Daily on-site safety inspections shall be conducted by the 
Site Safety and Health Officer. These inspections will be rec-
orded on the QC Daily reports. 
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C. Safety deficiencies shall be corrected immediately. If this is 
not possible, the area of work affected by the deficiency 
shall be properly isolated until the problem can be corrected. 
The Project Superintendent and the Site Safety and Health 
Officer shall have authority to expedite safety deficiency cor-
rective action. The Project Manager/Contract Safety Officer, 
Project Superintendent, and Site Safety and Health Officer 
shall have authority to approve safety deficiency corrections. 
Once a safety issue is corrected, an authorized approving au-
thority shall approve of the correction. This approval shall be 
recorded on the QC Daily report. 

D. Other safety inspections may be conducted by the following 
agencies: 

• US Department of the Army 

• HIOSH 

8. HEALTH AND SAFETY EXPECTATIONS. INCENTIVE PROGRAMS. AND 
COMPLIANCE 

A. Safety Program Goals. Objectives And Accident Experience 
Goals  Hi-Tec Roofing, Inc. safety program goal is to have an 
accident-free, injury-free contract performance. The Acci-
dent Prevention Plan shall be used toward this goal. 

B. Policies and Procedures Regarding Noncompliance with Safe-
ty Requirements 

Any non-compliance with the provisions of this Accident 
Prevention Plan must be reported to supervisory personnel 
immediately. All employees are encouraged to report close 
calls, unsafe conditions and unsafe acts to supervisory per-
sonnel. 

The Project Superintendent shall then conduct an investiga-
tion. Personnel that have been found to be responsible for 
causing violation of safety provisions shall be issued a Safety 
Violation Warning. This warning shall be incorporated in the 
violator’s employment file and shall be issued to supervisory 
personnel 
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Personnel involved in the violation of Accident Prevention 
Plan provisions for a second time shall be removed from the 
project work site. 

C. Written Company Procedures for Project Managers and Su-
pervisors Accountable For Safety 

The Project Superintendent and the Site Safety Representa-
tive shall be accountable for enforcing the provisions of the 
corporate Accident Prevention Plan with the goal of provid-
ing a healthy and safe work environment for all employees. 

The Project Manager/Contract Safety Officer shall oversee 
the safety management performance by these two person-
nel and shall have ultimate authority in all safety matters. 

9. ACCIDENT REPORTING 

A. Exposure Data 

As required a monthly exposure report, written by the Pro-
ject Superintendent, shall be submitted to the Contracting 
Officer attached to the monthly billing request. This report is 
a compilation of employee-hours worked each month for all 
site workers, both prime and subcontractor. 

B. Accident Investigations and Recording/Immediate Notifica-
tion of Major Accidents 

All accidents, near-accidents, injuries, unsafe conditions, and 
unsafe acts shall be reported to supervisory personnel im-
mediately. It is the supervisory personnel’s responsibility to 
accept all such reports. 

In case of accident, emergency response procedures shall be 
expedited to aid injured personnel, stabilize unsafe situa-
tions, and isolate accident scenes. 

Supervisory personnel shall immediately notify the Site Safe-
ty Representative of the incident, and promptly produce an 
accident report for submittal td the job site safety officer. 

 

The Site Safety Representative shall notify the Contracting 
Officer, within 4 hours, of any OSHA recordable occupational 
injury or illness. Information shall include contractor name; 
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contract title; type of contract; name of activity, installation 
or location where mishap occurred; date and time of mis-
hap; names of personnel injured; extent of property damage, 
if any; and brief description of mishap (to include type of 
construction equipment used, PPE used, etc.) In addition to 
OSHA reporting requirements, initial notification shall be 
made of any accident involving significant mishaps. 

For OSHA reportable accidents, the Site Safety Representa-
tive shall conduct a suitable investigation, complete a Con-
tractor Significant Incident Report (CSIR) form, and provide 
this report to the Contracting Officer within 5 calendar days 
of a mishap. 

Any lost time accident or accident resulting in property dam-
age must be reported. A verbal report to the Contracting Of-
ficer shall be made followed by a written report using form 
POD 265-R. Written report is required within 48 hours after 
incident. 

Copies of supervisory personnel accident reports, CSIRs, and 
POD 265-Rs shall be kept on file at YOUR COMPANY NAME 
Corporation offices. 

State of Hawaii, Department of Labor, and Workman Com-
pensation forms W-l and W-2 shall be completed and pro-
cessed as required. 

OSHA Form 300 shall be updated and posted as required. 

A record of all first aid treatment shall be maintained at the 
main project work site treatment kit. 

A list of all first aid supplies shall be maintained at the main 
project work site treatment kit. 

10. MEDICAL SUPPORT 

A. On-Site Medical Support 

There shall be two workers on site certified in first aid and CPR. 
There will be a main project work site first aid kit maintained at all 
times. There will also be first aid kits in all supervisory personnel 
vehicles. 
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All supervisory personnel shall be equipped with cellular tele-
phones that would enable them to summon emergency medical at-
tention. 

Primary and secondary medical support facilities shall be identified 
in the area of each work site. 

An emergency response board shall be conspicuously posted at 
each work site indicating the following: 

• Medical support facilities 

• Poison control center 

• Ambulance 

 •    Fire 

 • Police 

• Hot work permit contact 

• Safety officer 

• Project location map identifying: 

-primary and secondary medical support facilities 

-direction of emergency response team arrival 

Please see list of emergency telephone numbers at the end of this 
section. 

Emergency response information shall be reviewed at the first 
safety meeting of a construction contract and shall be reviewed 
regularly during on-going safety meetings. 

A minimum of two first aid and CPR certified personnel shall 
be on a work site at all times during work hours. A current 
file of first aid and CPR certified personnel shall be kept on 
file. 

Each work site shall be equipped with a large capacity first 
aid kit (mm. 16 unit) positioned at a conspicuous location. 

All supervisory personnel vehicles shall be equipped with a 
fully stocked first aid kit. 

B. Off-Site Medical Support 

Hi-Tec Roofing, Inc.  will use: Wahiawa General Hospital 

                                               128 Lehua Street 
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                                               Wahiawa, HI. 96786 

The telephone number is (808) 621-8411 

11. PERSONAL PROTECTIVE EQUIPMENT 

A. All workers shall be required to carry ear plugs for ear pro-
tection, safety goggles for eye protection and hard hats for 
head protection. All workers shall be required to wear short 
sleeve shirts and full length work pants for proper body pro-
tection. Workers shall be supplied with half face respirators 
and will be certified for their use prior to working on dust 
and gas generating tasks. 

B. All personnel are required to properly maintain their per-
sonnel protective equipment. 

C. Hard hats are to be worn at all times during work activity. 

D. Safety glasses or goggles are to be worn in all situations 
where eye injury may occur. Examples of features of work 
that require eye protection are: 

• Demolition 

• Earthwork 

• Concrete placement 

• Any work requiring powder actuated devices 

• Any work requiring metal welding, grinding, and cut-
ting 

• Any work requiring cutting 

E. Safety shoes with steel toes are to be worn at all times dur-
ing work activity except during certain roofing and carpet in-
stallation tasks. 
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F.  Short pants and loose fitting clothing are not permitted to be 
worn during work activity. 

G. Fall protection equipment shall be required when working in 
areas greater than 6 feet in height over adjacent surfaces. 
Hi-Tec Roofing, Inc.  shall provide fall protection equipment 
to its employees. Subcontractors shall provide fall protection 
equipment to their employees. All workers requiring fall pro-
tection shall be trained in the use of fall protection equip-
ment. Documentation of training shall be kept on file by Hi-
Tec Roofing, Inc.. All fall protection shall comply with COE 
EM 385-1-1. 

H. Respiratory protection equipment shall be required when 
working in tasks that generate nuisance or harmful dusts 
and gases. Hi-Tec Roofing, Inc. shall issue respirators with 
proper filters to all employees working in these situations. 
Respirators shall be fit tested for all such employees. 

12. PLANS,  PROGRAMS AND PROCEDURES (AS APPLICABLE) 

A. Layout Plan (Please see Mobilization Plan at the end of this 
section.) The site specific layout plan will include: 

1. Project ingress and egress 

2. Haul routes 

3. First aid kits 

4. Emergency eye wash station 

5. Emergency response bulletin board 

6. On-site material storage containers 

7. Combustible fuel storage 

8. Toilet facilities 
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9. Project and quality control offices 

10. Construction debris collection area 

11. Temporary barricades 

B. Emergency Response Plans 

Hi-Tec Roofing, Inc.  shall provide emergency response plans 
to ensure personnel safety in the event of any emergency. 
These emergency response plans shall have as their basis, 
the following: 

1. Escape Procedures and Routes 

Hi-Tec Roofing, Inc.  shall indicate emergency medical fa-
cility routes for all work sites. 

2. Employee Accounting Following an Emergency Evacua-
tion 

After an emergency evacuation~, the supervisor in the 
immediate area of the emergency will gather the em-
ployees and conduct an accounting of the employees. 
The supervisor will use a company roster to ensure an ac-
curate accounting. 

3. Rescue and Medical Duties 

Rescues and medical duties will be performed by fire and 
police personnel. Prior to arrival of professional rescue 
personnel, employees may attempt rescues and medical 
duties that are non-hazardous in nature. All employees 
are certified in first aid and CPR. 

4. Means of Reporting Emergencies 

All supervisors shall be equipped with cellular telephones 
that can be used to summon help. Emergencies shall be 
reported to the proper authorities and to emergency re-
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sponse personnel immediately. Emergency response per-
sonnel telephone numbers shall be conspicuously posted 
at all work sites. 

5. Personnel to Be Contacted For Information or Clarifica-
tion 

The Site Safety Representative at the work site shall be 
responsible for gathering information on all emergencies 
at that work site. This person shall be contacted for in-
formation or clarification. 

6. Spill Plan 

Person discovering spill must: 

a. Turn off all sources of ignition (pumps, motors, etc.) 

b. Approach spill from upwind, attempt to stop the 
source (i.e. return containers to upright position, close 
valves, etc.) and move other materials that may pose 
hazards away from the incident scene without placing 
him/herself or coworkers at risk to injury. 

c.  Evacuate and secure immediate area 

d. Fire Department phone numbers shall be posted in 
conspicuous locations 

7.   Fire Fighting Plan 

All supervisory vehicles shall be equipped with fire extin-
guishers. 

A fire extinguisher, rated at 2A, shall be provided for 
each 3,000 square feet of work area. The travel distance 
from any part of the area to the fire extinguisher shall be 
not more than 75 feet. 

A fire extinguisher, rated at JOB, shall be provided within 
50 feet of areas where more than 5 gallons of flammable 
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or combustible liquids or 5 pounds of flammable gas are 
being used on a work site. 

All fire extinguishers shall be inspected at regular inter-
vals anti maintained in operational condition. Fire extin-
guisher training shall be provided to workers. 

Combustible construction debris shall be removed from 
work sites at frequent, regular intervals. 

All soldering and welding shall be conducted with proper 
permits, with one worker equipped with a fire extin-
guisher acting as fire watch. 

Fire response telephone numbers shall be posted in con-
spicuous locations. 

 

C. Hazard Communication Program 

1. When hazardous substances are brought onto work 
sites, all employees potentially exposed to these sub-
stances shall be advised of information in the MSDS for 
the substances. A copy of the MSDS for each hazardous 
substance at a work site will be maintained in a hazard-
ous substance file on the work site and will be provided 
to the designated authority and made available to all po-
tentially exposed employees. For emergency response 
purposes, each entry in the file shall include the approx-
imate quantities (e.g., liters, kilograms, gallons, pounds) 
of each hazardous substance that will be on site at any 
given time. In addition, a site map will be included in the 
file showing where inventoried hazardous substances 
are stored. The file and the site map shall be updated as 
frequently as necessary to ensure accuracy. 

2. If an existing material to be disturbed is determined to 
possibly contain a hazardous substance, the Site Safety 
Representative shall be notified. At the Site Safety Repre-
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sentative’s discretion, the areas where this material oc-
curs shall be immediately evacuated, and the proper au-
thorities shall be notified. 

Should a contract modification require abatement of a 
hazardous material, a fully licensed hazardous materials 
abatement firm, authorized to abate the specific hazard-
ous material, shall be hired to perform this and all neces-
sary related work. 

This firm shall be required to provide a comprehensive 
hazardous materials abatement plan. 

The Project Superintendent shall have supervisory re-
sponsibility over the safety management of hazardous 
materials removal. 

D. Respiratory Protection Plan 

Should a construction contract require hazardous materials 
abatement, a fully licensed hazardous material abatement 
firm shall be hired to perform this work. This firm shall be 
required to provide a respiratory protection plan. 

In order to protect against general construction dust and 
other respiratory nuisances, all workers will be provided with 
respirators with half face pieces. The selection, fit testing, 
use, maintenance, and storage of respiratory protective 
equipment; the training of the use of respiratory equipment; 
and the physically and medically determined qualifications 
to wear respiratory protection devices will all be performed 
according to, and meet, industry standards. 

A reputable firm will be contracted to supply and fit test the 
respiratory protective equipment. Fit test certifications will 
be issued by this firm. Fit tests will be conducted as often as 
is required. 

Concentra Medical Centers will perform all required medical 
tests. Medical tests will be conducted as often as is required. 

E.   Health Hazard Control Program 
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1. Accident Prevention 

a. The Project Superintendent and Site Safety Repre-
sentative shall inspect their work sites frequently. All 
other supervisory personnel shall have a heightened 
awareness of work site safety conditions and shall re-
port any unsafe working situations to the Project Su-
perintendent or Site Safety Representative immedi-
ately. 

b. The Project Superintendent and Site Safety Repre-
sentative shall have authority and responsibility to 
correct any unsafe working condition or situation im-
mediately 

c. It is the responsibility of each employee to report any 
unsafe working condition or situation to supervisory 
personnel 

d. All defective or otherwise unsafe tools, equipment, 
and machinery shall be locked and tagged as such and 
removed from the work site immediately 

e. Equipment of any kind shall only be operated by quali-
fied personnel 

2. Housekeeping 

a. Each work site is to be cleared of debris and put in or-
derly condition at the end of each work day and as 
necessary in the course of a work day 

b. Waste containers shall be provided at each work site. 
Construction debris shall be disposed of at frequent 
and regular intervals. Containers for flammable or 
hazardous materials shall be equipped with covers 

3. Means of Egress 

a. Clear, unobstructed exit passageways shall be main-
tained at every structure that workers occupy 

b. If exits and passageways are not readily apparent, 
they shall be marked with clearly visible signage 

F.  Lead Abatement Plan 
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If an existing material to be disturbed is determined to pos-
sibly contain lead, the areas where this material occurs shall 
be immediately evacuated, and the proper authorities shall 
be notified. 

Should a construction contract require lead abatement, a ful-
ly licensed hazardous materials abatement firm, authorized 
to abate lead, shall be hired to perform this and all necessary 
related work pending a contract modification. 

This firm shall be required to provide a comprehensive lead 
abatement plan. 

The Site Safety Representative shall have supervisory re-
sponsibility over the safety management of hazardous mate-
rials removal. 

G. Asbestos Abatement Plan 

If an existing material to be disturbed is determined to pos-
sibly contain asbestos, the areas where this material occurs 
shall be immediately evacuated, and the proper authorities 
shall be notified. 

Should a construction contract require asbestos abatement a 
fully licensed hazardous materials abatement firm, author-
ized to abate asbestos, shall be hired to perform this and all 
necessary related work pending a contract modification. 

This firm shall be required to provide a comprehensive as-
bestos abatement plan. 

The Site Safety Representative shall have supervisory re-
sponsibility over the safety management of hazardous mate-
rials removal. 

H.  Abrasive Blasting Not applicable. 

A. Confined Space Not applicable. 

J. Hazardous Energy Control Plan Not applicable. 

General Electrical Safety Procedures 

A. Overhead Distribution 

a. Quality Control Manager Robert Meier shall notify 
the Contracting Officer in writing within 30 days 
prior to electrical outage. 
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b. The electrical foreman shall inform all crews of 
upcoming outages and the duration. 

c. The electrical foreman will conduct a meeting dai-
ly with his crew to review the AHA’s for the as-
signed activity or activities. He will discuss the se-
quence of operations and detail what material and 
tools that will be needed to safely conduct the in-
stallations. 

d. The electrical foreman shall check all crew mem-
bers assigned to the days activities to insure that 
each of them have all the PPE needed for a safe 
installation. 

e. The electrical foreman will check with his own test 
equipment and PPE to make sure the lines are de-
energized before work begins. 

f. After the installation the electrical foreman will 
check for ground faults and any wiring inconsist-
encies before energizing. 

    K.  Miscellaneous Work Practice Requirements 

a. Electrical wiring, cords, and cables shall be pro-
tected from damage 

b. Extension cords for portable electrical tools, appli-
ances and lights shall be of three-wire type and 
shall be designed for hard or extra hard usage 

c. Electrical cords shall be connected to devices and 
fittings so that there will be no strain from pulling 

d. All electrically powered hand tools shall be ground 
fault circuit interrupter protected. This includes 
double insulated tools. 

e. Electrical cords shall be positioned so as to avoid 
paths of heavy equipment unless cords are pro-
tected from damage 

f. Extension cords shall not be secured with staples, 
nails, screws or wire 

g. Electrical cords shall not be used for raising or 
lowering equipment 



ERDC/CERL TR-12-3 2B24 

h. Personnel working near energized lines shall have 
work areas properly illuminated 

i. A minimum clearance of 10 feet shall be provided 
between vehicles/mechanized equipment and en-
ergized overhead electrical lines 

j. Clearance of 10 feet may be reduced under the fol-
lowing conditions: 

a) If machinery is in transit with its appendages 
lowered, the clearance may be reduced to 4 
feet 

b) If insulating barriers are provided, the clear-
ance may be reduced to the distance as rec-
ommended by the insulating barrier manufac-
turer 

k. Personnel shall not be permitted to work near the 
base of any elevated structure where any part of 
the structure is within 10 feet of an energized 
source 

L.  Critical Lift Procedures 

Not applicable 

M.  Contingency Plan for Severe Weather 

Hi-Tec Roofing, Inc.  shall be responsible for regular monitor-
ing of job site weather conditions in an effort to avoid haz-
ardous conditions caused by severe weather. In the event of 
severe weather conditions, procedures shall be done in a 
timely manner to reduce job-site danger. 

Inclement Weather: The below ERP states the procedures, 
notifications, and actions to be taken in the event of typhoon 
evacuation orders. The actions are based upon the different 
levels of typhoons to be expected in Hawaii. 

1.  Training: The following training requirements will be conducted and/or veri-
fied by the Safety Manager: 

• All employees will be given typhoon emergency action train-
ing. This training will include the levels of typhoons and the 
need for a “Typhoon Kit”. 
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• All employees will be given training on the precautionary ac-
tions that should be taken to prepare the job site for the lev-
els of typhoon intensity. 

• All employees will be provided with information on evacua-
tion routes, and their responsibilities in the event of a ty-
phoon evacuation order. 

• All employees will be trained in the location of the Safe Area, 
and emergencies that would require employees to assemble 
at the Safe Area. 

2. Notifications: In the event of typhoon alerts or evacuations, the 
Project Superintendent/ Safety Manager will insure that all employees are noti-
fied and accounted for. Procedures for notifying employees of the return to work 
or All Clear will be established and disseminated to the employees. 

3. Actions: Typhoon Condition of Readiness 

• Condition Four    (Sustained winds of 93 km/hr or greater ex-
pected within 72 hours): Normal daily jobsite cleanup and 
good housekeeping practices. Collect and store in piles or 
containers scrap lumber, waste material, and rubbish for 
removal and disposal at the close of each workday. Maintain 
the construction site including storage areas, free of accu-
mulation of debris. Stack form lumber in neat piles less than 
one m high. Remove all debris, trash, or objects that could 
become missile hazards. Contact Contracting Officer for 
Condition Requirements. 

• Condition Three    (Sustained winds of 93 km/hr or greater 
expected within 48 hours): Maintain “Condition Four” re-
quirements and commence securing operations necessary 
for “Condition One” which cannot be completed within 18 
hours. Cease all routine activities, which might interfere 
with securing operations. Commence securing and stow all 
gear and portable equipment. Make preparations for secur-
ing buildings. Review requirements pertaining to “Condition 
Two” and continue action as necessary to attain “Condition 
Three” readiness. Contact Contracting Officer for weather 
and Condition of Readiness (COR) updates and completion 
of required actions. 

• Condition Two (Sustained winds of 93 km/hr or greater ex-
pected within 24 hours): Curtail or cease routine activities 



ERDC/CERL TR-12-3 2B26 

until securing operation is complete. Reinforce or remove 
formwork and scaffolding. Secure machinery, tools, equip-
ment, materials, or remove from the jobsite. Expend every 
effort to clear all missile hazards and loose equipment from 
general base areas. Contact Contracting Officer for weather 
and Condition of Readiness (COR) updates and completion 
of required actions. 

• Condition One (Sustained winds of 93 km/hr or greater ex-
pected within 12 hours): Secure the jobsite, and leave Gov-
ernment premises. 

N.  Access and Haul Road Plan 

An access and haul route plan will be submitted for govern-
ment approval 

O.  Demolition Plan (engineering and asbestos surveys) 

 See demolition plan 

P.  Emergency Rescue (tunneling1 

     Not Applicable 

Q.  Underground Construction Fire Prevention and Protection Plan  

 Not Applicable 

R.   Compressed Air Plan – Not Applicable 

S.   Form work and Shoring Erection and Removal Plans 

 Not Applicable 

T.  Jacking Plan  

 Not Applicable 

U.  Safety and Health Plan 

 A complete Accident Prevention Plan will be submitted for approv-
al prior to start of work. 

V.  Blasting Plan  

 Not Applicable 

W.  Diving Plan  

 Not Applicable 

X.  Prevention of Alcohol and Drug Abuse Plan 
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1. The use of alcohol, drugs, or other mind-altering substances 
is not permitted as a condition of employment 

2. Personnel found to be influenced by mind-altering sub-
stances or having such substances in possession shall be 
immediately removed from the work site and may face ter-
mination and/or legal consequences 

3. Hi-Tec Roofing, Inc.  shall establish a program to heighten al-
cohol and drug-free awareness among employees. This pro-
gram shall consist of dissemination of printed material and 
periodic discussions of mind-altering substances during safe-
ty meetings. 

Y.  Fall Protection Plan 

I. PURPOSE: This policy contains the requirements for prac-
tices and procedures to establish safe work operations to 
prevent falls. This policy establishes the minimum guidelines 
for Hi-Tec Roofing, Inc.  employees involved in work at ele-
vations. Hi-Tec Roofing, Inc.  employees in some areas may 
be subject to more stringent requirements than those listed 
below depending upon the working conditions at the time. 
Falls are frequently “FATAL”, and therefore all efforts to pre-
vent falls will be given the utmost consideration(s). 

II. SCOPE; Any person working at an elevation of six (6’) feet 
or higher than the prevailing floor elevation, and not on 
permanent walkways surrounded by permanent guardrails, 
shall wear NIOSH approved fall protection equipment, and 
shall attach the lanyard to a substantial anchorage point at 
or above the waistline. Fall prevention techniques shall be 
used even when working on permanent platforms with in-
stalled guardrails and the risk of a slip and fall exist.  

TIE OFF MUST BE TO A PERMANENT STRUCTURE 
ANCHORAGE POINT. Fall protection is required under the 
following circumstances: 

Z.  Steel Erection Plan 

 Not Applicable 

AA.  Night Operations Lighting Plan Not Applicable 

BB.  Site Sanitation Plan 
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a. The work site is to be cleared of debris and put in orderly condition at the 
end of each work day and as necessary in the course of a work day. 

b. Waste containers shall be provided at the work site Construction debris 
shall be disposed of at frequent and regular intervals. Containers for flammable 
or hazardous materials shall be equipped with covers 

CC.  Fire Prevention Plan 

All supervisory vehicles shall be equipped with fire extin-
guishers. 

A fire extinguisher, rated at 2A, shall be provided for each 
3,000 square feet of work area. The travel distance from 
any part of the area to the fire extinguisher shall be not 
more than 100 feet. 

A fire extinguisher, rated at 10B, shall be provided within 
50 feet of areas where more than 5 gallons of flammable or 
combustible liquids or 5 pounds of flammable gas are being 
used on a work site. 

All fire extinguishers shall be inspected at regular intervals 
and maintained in operational condition. Fire extinguisher 
training shall be provided to workers. 

Combustible construction debris shall be removed from 
work sites at frequent, regular intervals. 

All soldering and welding shall be conducted with proper 
permits, with one worker equipped with a fire extinguisher 
acting as fire watch. 

Fire response telephone numbers shall be posted in con-
spicuous locations. 

13.  Contractor Information (compliance) 

A. Site Work 

1. Mechanized equipment 

a. All mechanized equipment to be used in the performance 
of this contract shall be certified by a mechanic to be in 
sound operating condition prior to its delivery to any task 
order work site. 
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b. A safety tire rack, cage, or equivalent shall be used when 
working on tires mounted on split rims or rims equipped 
with locking rings or similar devices 

c. Parked mechanized equipment shall have parking brakes 
set Equipment parked on inclines shall have wheels 
chucked and parking brakes set. 

d. Windows of operator control stations shall be glazed with 
non-distorting safety glass 

e. All mechanized equipment shall be equipped with back 
up audio warning devices 

f. All mechanized equipment shall be equipped with 5AB fire 
extinguishers mounted in the operator’s control station 

2. Motor vehicles 

a. Tools, equipment, and materials shall be properly secured 
when transported in the same compartment as personnel 

b. Personnel shall be transported in vehicles of adequate 
capacity 

c. Personnel shall utilize seat belts while being transported 

d. Vehicle drivers shall obey all traffic laws 

3. Site clearing 

Site clearing equipment shall be equipped with rollover 
protection 

14.  Electrical Safety 

1. General 

a. Electrical conductors and equipment shall meet the specifications of this 
contract 

b. Electrical equipment shall be in good operational condition, presenting 
no hazards to personnel 

c. Electrical equipment shall be permanently labeled with manufacturer’s 
name, trademark, voltage, current, wattage, and/or other ratings as necessary to 
identify origination and operational parameters 

2. Wiring design and protection 
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g. Grounded conductors shall be easily identifiable and distinguishable as 
such 

h. No grounded conductor shall be attached to any terminal or lead so as to 
reverse designated polarity 

3. Wiring methods, components and equipment for general use 

1. No wiring of any type shall be installed in conduit used to transport dust, 
loose materials, or flammable vapors. 

m. Electrical wiring and cords shall not be used to suspend temporary lights 
unless they are specifically designed for this purpose 

n. Electrical wiring, cords, and cables shall be protected from damage 

o. Extension cords for portable electrical tools, appliances and lights shall be 
of three-wire type and shall be designed for hard or extra hard usage 

p. Electrical cords shall be connected to devices and fittings so that there 
will be no strain from pulling 

q. All electrically powered hand tools shall be ground fault circuit interrupt-
er protected. This includes double insulated tools. 

r. Electrical cords shall be positioned so as to avoid paths of heavy equip-
ment unless cords are protected from damage 

4. Safety related work practices 

a. When performing work in areas where exact locations of underground 
utility lines are unknown, personnel using jack hammers, and other metal hand 
tools which may contact lines shall be provided with insulated protective gloves. 

b.  When personnel, tools, or machinery are to be employed in 
areas where electrical or physical contact with energized 
electrical circuits may be made, warning signs shall be post-
ed indicating such danger. Personnel shall be advised of the 
location of such lines, the dangers involved, and the protec-
tive measures to be taken 

c. Circuits should be de-energized by the lockout/tag out re-
quirements of EM 385-1-I if at all possible. Only qualified 
personnel may work on or near energized lines and equip-
ment should these kinds of work conditions be                                     
unavoidable (Revision 1) 
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d. Defective extension cords and tools with damaged electrical 
cords shall be removed from use and repaired immediately 
by qualified personnel 

e. Extension cords shall not be secured with staples, nails, 
screws or wire 

f. Electrical cords shall not be used for raising or lowering 
equipment 

g.  Personnel working near energized lines shall have work are-
as properly illuminated 

h. Clearance of 10 feet shall be provided between vehi-
cles/mechanize equipment and energized overhead electri-
cal lines 

i. Clearance of 10 feet may be reduced under the following 
conditions: 

1.) If machinery is in transit with its appendages lowered, 
the clearance may be reduced to 4 feet 

                2.) If insulating bathers are provided, the 
clearance may be reduced to the distance as recom-
mended by the insulating barrier manufacturer. 

j. Personnel shall not be permitted to work near the base of 
any elevated structure where any part of the structure is 
within 10 feet of an energized source 

5. Gas powered generators 

a. Gas and diesel powered electric generators shall be properly 
maintained and used in accordance to manufacturer’s in-
structions. Generators shall not be modified 

b. Gas and diesel powered electric generators shall be properly 
grounded 

c.  Devices powered by gas and diesel electric generators shall 
be equipped with UL listed GFCI devices 

d. Gas and diesel powered electric generators shall not be posi-
tioned upwind of convened spaces, confined space entry 
points, or air supply entry point of any personnel. This is to 
prevent potential carbon monoxide poisoning. 

e. Public Safety  
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1. Work areas shall be bounded by construction fencing to 
prevent public access. Warning signs shall be posted at 
regular intervals 

2. Work area access shall be limited to Hi-Tec Roofing, Inc, 
subcontractor and supplier personnel, and Government 
representatives 

15. SITE SPECIFIC HAZARDS AND CONTROLS 

Please see Activity Hazard Analyses (AHAs) on the following pages. Note that 
additional AHAs may be submitted prior to start of construction. 

16. Report discussed with contractor/superintendent on 

17. Contracting Officer (Signature & Date) 

Construction Management Engineer (signature 

DEFINABLE FEATURE OF WORK: METAL SUPPORT ASSEMBLIES 

Competent Person in Charge:  Robert Meier 

1. Contract No: W9132T-HIT-001 2. Contractor: Hi-Tec Roofing, Inc. 3. Date: 6/18/08  

4. Title: Metal Roof at Wheeler 

AAF    

5. Location: Wheeler AAF Hawaii  6. Est. Start Date: 7/14/08 

7. PRINCIPLE STEPS 8. POTENTIAL HAZARDS 9.RECOMMENDED 

CONTROLS 

1. Working with small tools 

 

 

2. Transporting materials 

 

3. Fastening flashing 

1. Electric shock 

 

 

2. Falling and tripping hazards 

 

3. Cuts, metal shavings 

I. Perform scheduled in-
spections on all exten-

sion cords and tools. 

GFCI will be required on 

all temporary wiring. 

2. Good housekeeping. 
Maintain clean and neat 

work and storage areas. 

3. Wear personal protec-

tive clothing and equip-
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ment. 

10. EQUIPMENT TO BE USED 11.INSPECTION REQUIREMENTS 12.TRAINING 

REQUIREMENTS 

1. Small power tools, saws, 
and drills. 

1. Daily inspection of tools, power cords, 

and hoses 

1. On the job training 

Contractor:  Hi-Tec Roofing 

CME/Project Superintendent (Signature and Date) Robert Meier                       6/18/08                       

Site Safety Representative (Signature and Date) Robert Meier                       6/18/08                                   

Contracting Officer (Signature & Date)   

Report Discussed with Contractor I Superintendent on (Date)   

 

1.Contract No.: W9132T-HIT-001 2. Contractor: Hi-Tec Roofing, 

Inc. 

3.Date: 6/18/08 

4.Title: Metal Roof at Wheeler AAF 5. Location: Wheeler AAF Hawaii 6. Est. Start Date:7/14/08 

7. PRINCIPLE STEPS 8. POTENTIAL HAZARDS 9.RECOMMENDED CONTROLS 
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Delivery and storage Cuts First aid kits to be readily. 

Personal protective clothing and 

equipment to be worn available 

including gloves. 

 Foot injuries Leather work shoes with steel toes 

to be worn at all times on the job 

 Head injuries Hard hats to be worn at all times 

on the jobsite. 

  Review safe lifting techniques and 

body mechanics 

  Good housekeeping. Maintain 

clean and neat work and storage 

areas. 

  Follow all ladder safety procedures. 

10. EQUIPMENT TO BE USED 11.INSPECTION 

REQUIREMENTS 

12.TRAINING REQUIREMENTS 

1. Small power tools 

2. Small hand tools 

3. Ladders 

4. Boom Truck 

I. Daily inspection prior to use 

2. Daily inspection prior to use 

3. Daily inspection 

4. Daily Inspection 

1.On the job training 

2.On the job training 

3.On the job training 

Contractor:  Hi-Tec Roofing 

CME/Project Superintendent (Signature and Date) Robert Meier                       6/18/08 

Site Safety Representative (Signature and Date) Robert Meier                       6/18/08 

Contracting Officer (Signature & Date)  

Report Discussed with Contractor I Superintendent on (Date)  

 

DEFINABLE FEATURE OF WORK: FLASHING AND SHEET METAL 

Competent Person in Charge: Robert Meier 
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1. Contract No.: W9132T-HIT-001 2. Contractor: Hi-Tec Roofing, 

Inc.  

3. Date: 6/18/08

  

4. Title: : Metal Roof at Wheeler 

AAF  

5. Location: Wheeler AAF Hawaii 6. Est. Start Date: 7/14/08  

7. PRINCIPLE STEPS 8. POTENTIAL HAZARDS 9. RECOMMENDED CONTROLS 

1. Set up and Prep. 

 

 

2. Install new metal roofing and 

flashing 

1. Cuts. 

 

Falls 

 

2. Electric shock.  

        Falls 

    

 

 

1. Personal protective clothing 

and equipment. 

Keep work areas clean and free 

from trip hazards. 

 

2.  Use GFI’s. 

Follow all fall protection 

standards over 6 ft. fall haz-

ard. 

Keep work areas clean and 

free from trip hazards 

10.EQUIPMENTTO BE USED 11. INSPECTION 

REQUIREMENTS 

12. TRAINING REQUIREMENTS 

1. Ladders and scaffolds. 

 

2. Power lifts and harness. 

 

3. Panel Machine 

 

4. Gas motors. 

1. Check daily for cracks or bro-

ken rungs etc. 

2. Check daily for brakes, hydrau-

lics, and lanyards. 

3. Check daily for electric cords, 

and cracks in 

hoses. 

4. Check daily for muffler noise, 

and guards on any 

moving parts. 

On the job training. 
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13. Contractor (Signature & Date) 

14. Report discussed with contractor/superintendent on 15. Contracting Officer (Sig-
nature & Date) 

Construction Management Engineer (signature)  
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Appendix 2C: Testing ASTM 1592 Report 

 
 

I 

~ IVEY ENGIINEERS, INC. 
C ONSULT ING E N GINEERS - T ESTI NG L ABORATO RY 

5650 PEACHTREE PARKW A Y, N ORCROSS, GA 3 00 92 

ENGINEERING SOLUTIONS 

SINCE 196? 

Mr. Alan Meier 
Hi Tee Roo-fing 
5 Sand lslaJnd Road 
Honolulu, HI 

TEST FIEPORT NUMBER: 
28026-2 

This Repo1rt Supercedes 28026-1 

SCOPE OF' TESTING 

TEL 770-449- 6936 - FAX 770- 368- 1 148 
WWW .CER N YANDI Y EY COM 

April 14, 2008 

DATE OF TESTING 
2/11/2008 & 2/20/2008 

MANUFACTURE PLANT 
N/A 

PRODUCT I IDENTIFICATION 
ASTM E1592 "Standard Test Method for 
Structural Performance of Sheet Metal Roof 
and Siding Systems by Uniform Static 
Pressure" 

Roof Panels: 16in wide, 22ga, Double Lock 
Seam 
Expansi•Jn Clip Top: 25ga Galvanized Steel 
Expansi•Jn Clip Base: 19ga Galvanized Steel 
Fixed Cliip: 22ga Galvanized Steel 
Screws: 12-14 PSD Pancake T/3 Grey Spex 

PROCEDURE 
The roof panels were unpackaged and installed by the Cerny and lvey Engineers, Inc. laboratory 
personnel Cln top of 6mil clear plastic that was pleated at each pane!l to allow for expansion and prevent 
non-uniform load distribution. The pleats were provided under the flat of each panel because this is the 
area of greatest deflection and allows the plastic to move even after the clips are secured. Each 
specimen t•=sted consisted offive (5) roof panels. T/le panels were placed on the test apparatus, CI-UAC-
01 , and secured with the supplied expansion clips to 14ga steel purlins. The clips were secured to the 
purlins using two (2) screws, provided by the client. The seams were machine sealed using a seamer 
manufactur·ed by Roll Seamer. 

A 21-foot te.st specimen was used for testing. This provided five (5) equal 4-foot spans for testing. The 
ASTM E15B2 standard requires that at least three (3) equal spans are used. T/le ASTM standard also 
requires that one (1) end be restrained crosswise when using three (3) spans. This is usually done by 
using the screws to fasten the panel directly to the purlins. During this test neither end was restrained 
crosswise in order to simulate the most severe condition on the pariels. 

The roof panels were formed from steel coil. The gauge of the pane!ls was 0.049in w ith paint. The 
thickness was verified using micrometer, CI-MC-01 . 

Cerny and lvey Engineers, Inc. laboratory personnel sealed the ed~Jes of the test apparatus with duct 
tape to prepare for the test. Two layers of duct tape were used around the edges. One layer was tucked 
inside the pleats of the plastic and the other layer was not. This created an airtight seal without affecting 
the panel d•:flection or test results. The edges were the~n secured u•sing nominal 2x2 lumber with C-
CI amps eve!ry 6" along the width of the test apparatus and length ofthe test apparatus. The air pressure 
was measured with the digital manometer, CM-DI-01. Five (5) measurements were taken around the area 
where defle.ction was expected to be the most significant. The test iapparatus was pressurized to 1 in. of 
water (5.2 psf) and the digital indicators were zeroed in order to pro-vide a reference for permanent set. 
The pressu1re was brought up incrementally and was held for 1 minute until failure was imminent. 
Between each increment the pressure was relieved to 1 in of water and held for a minute, so that 
permanent set could be measured. V'vhen failure was imminent the digital indicators were removed, as to 
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prevent damage to the instruments, and the pressure was increased until failure occurred. Please 
see attached photos for reference. 

Two (2) separate specimens were subjected to the above testing, one with expansion clips and the 
second with fixed clips. The clips were spaced 4 feet apart. 

All testing was done in accordance with the ASTM E1592 standard. 
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CALCULATIONS 

Hi-Tee Roof Panels 
22ga Painted Steel Panel (thickness= 0.049 in,) 

16in. Vvlde Panels 
4ft. Clip Spacing 

Hi-Tee roofing has requested that engineering calculations be completed by Cerny and lvey Engineers, 
Inc. on the roof panels used at Wheeler Air Force Base for FY 85 NAF Project, HIC 81-7172A. Cerny and 
lvey Engineers, Inc. is in receipt of sheets 4,5,6,7,8 and 9 dated 10/4/90, marked as-builts. Other 
information was provided verbally by the client, Hi-Tee Roofing. 

All calculations are based on the requirements in ASCE 7-05 Minimum Design Loads for Buildings and 
Other Structures. 

The following assumptions apply to all calculations: 

• The maximum height of the building is 30ft. 
• The F.S. for the building is 1.5 
• The exposure category for the building is B, C, or D 
• The maximum 3 second wind gust is 11Om ph 
• The pitch of the roof is 3:12 (14 degrees) 
• The building has a gable type roof 
• There are no nearby hills or escarpments around the building. 
• The building is regular shaped as defined by ASCE 7-05 
• There are no special geographic conditions 
• The building is enclosed as defined by ASCE 7-05 

Based on the aforementioned assumptions the following constants can be derived using the tables in 
ASCE7-05 

Effective \1\~nd Area:::; 10 tf (ASCE 7-05 Figure 6-11C Note 8) 
GCp = -2.6 (ASCE 7-05 Figure 6-11 C) for Roofs 
GCP = -3.7 (ASCE 7-05 Figure 6-11 C) for Overhangs 
GCp; = ± 0.18 (ASCE 7-05 Figure 6-5) 
K, = 1.16 (ASCE 7-05, Section 6.5.6.6 and Table 6-3) 
Kzt = 1.0 (ASCE 7-05, Section 6.5.7.2 and Figure 6-4) 
Kd = 0.85 (ASCE 7-05, Section 6.5.4.4 and Table 6-4) 
I = 1.0 (Category II Hazard, ASCE 7-05, Tables 1-1 and 6-1 

The velocity pressure (q,) can be derived from the above information using the following formula : 

q, =0.00256 K, K,t ~ V2 I (psf) (ASCE 7-05 eq. 6-15) 

q, = 30.54 

The test pressure (p) required in the ASTM E1592 test to meet the requirements of the project can be 
derived using the following formula: 

p/(F.S.)=q, (GCp-GCp,) (ASCE 7-05 eq. 6-23), 

p = 127.3 psffor the Roof 
p = 177.7 psf for the Overhang 

TEST REPORT-28026 - PAGE9- APRIL 14, 2008 
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CONCLUSIONS 

With the 2-piece expansion clip installed the maximum test pressure reacht;!d was 66.0psf (12.7in. of 
water). The stress between the top and base of the expansion clip caused the top to deform and pull 
away from the base. Based on the pressures derived in the Calculations section of this report, this syst.em 
could not be used on a building with the prescribed conditions in the calculations section of this report. 

With a 1-piece fixed clip installed the maximum test pressure achieved was 179.9psf (34.6in. of water). 
There were three causes offailure 1) the roof panel pulled the screw holes in the clip off of the screw 
head, 2) the clip pulled the screw out of the purl in and 3) the clip pulled out of the doublelock seam. 
Based on the pressures derived in the calculations section of this report, this system could be used on a 
ASCE 7-05 Occupancy Category II, fully enclosed building with overhangs and a height no greater than 
30ft located in an area with no nearby hills or escarpments. 

Because a one-piece clip was used in lieu of the two-piece clip , the measUired pressures were 
significantly higher during the second test. During the first test the pressure•s were able to separate the 
two-piece clip, where this did not happen during with the one-piece clip. The one piece clip essentially 
forced another part of the system to fail before the clip ruptured. 

If you have any questions please don't hesitate to contact us. 

Respectfully submitted, 

Charles G. Lester IV 
Laboratory Manager 

TEST REPORT- 28026 

Christopher B. Shive.r 
Vice President- Principal Engineer 
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DATE· 2/11/08 

JOB NUMBER: 28026 

PANEL W IDTH 16in 

RIB HEIGHT D.94in. 

CLIP SPACING 4 ft . 

Pressure 

PSF Inches-Water 

5.2 I 

7.8 1.5 

5.2 I 

10.4 2 

5.2 I 

1'3 25 

5.2 I 

15.6 3 

5.2 I 

182 3.5 

5.2 I 

20 .8 4 

5.2 I 

26 5 

5.2 I 

31.2 6 

5.2 I 

36.4 7 

5.2 I 

41.6 8 

5.2 I 

46 .8 9 

5.2 I 

52 10 

52 I 

.57.2 11 

5.2 I 

624 12 

5.2 I 

66.04 12.7 

T EST REPORT- 28026 

ASTM E 1592 TEST - DIGITAL INDICATOR DATA SHEET 

CLIENT. 

LABORATORY PER'SONEL 

PANEL THICKNESS 

PANEL MATER IAL 

CLIP TYPE 

Digital Indicator 
Mid-Panei@Mid \tl id 

Mid-Panei@Supp01t Span Panel(l)Support 

011 01 2 013 

0.0000 0.0000 0 0000 

0.0675 0.0660 0.0645 

0.01 55 0.0140 0.0115 

0.1395 0.1385 OJ 375 

0.0040 0.0040 0.0025 

0.2235 0.2215 0.2180 

0.0110 0.0100 0.0080 

0.3185 0.3110 0.3045 

0 0290 0 0255 0..0220 

0.4425 0 .4300 0.4175 

0.0400 0.0360 00305 

0.5210 0.5015 0 .4970 

0.0590 0.0545 0.0480 

0.7685 0.7475 0.7315 

0.0915 0.0875 0 .0830 

0 9640. 0,9385 0.9190 

0.1070 0.1040 0.0990 

1171 Q 1,1410 1 1170 

0 1230 0 .1180 0.1 125 

1.4700 1.4570 14525 

0.2590 0.2690 0 .2880 

1.9920 1.9660 1 ,9310 

0.5580 0.5425 0 .5290 

L3600 2.3330 2.2875 

1.3410 13285 12470 

2.7700 2,7680 2.7295 

2.4175 2.4445 2.3780 

3.1980 3.1900 3.1400 

2 7250 2.1890 2_.7965 

FAILURE OCCURRED 

- PAGE 12-

HI TEC ROOFING 

J lvey, S Smith, C.Lester 

D.049in. 

STEEL 

19ga, 25ga Expansion Clip 

Rib@Mid-
Span Rib@Supp ort 

014 015 

0 0000 0 .0000 

0.0120 0 .0105 

0 .0045 0 .0045 

0.0280 0.0225 

0.0095 0.0095 

0.0465 0 .0425 

0.0185 0 .D4 85 

0.0680 0 .0605 

0.0315 00295 

0.0945 0 .0830 

0.0455 0 .0420 

Q 1125 0.1000 

0 .0570 0 .0525 

0.1575 0.1415 

0.0790 0 .0755 

0 1965 0 .1785 

0.0960 0 .0925 

0.2370 0 .2 1.65 

0. 1130 0 .1105 

0.4070 0 .3960 

0.2175 0 .2160 

0 .6415 0 .6070 

0.3300 0 .3'145 

0.8665 0,8200 

0.5725 0 .5355 

1.2460 1.2005 

1.1 355 1 1085 

1.5720 '{5415 

1A250 1 .4100 

A PRIL 14, 2008 
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D.ATE 2!20!08 

JOB NUMBER: 28026 

PANEL \MOTH 16in 

RIB HEIGHT 0.94in . 

CLIP SPACING 4ft. 

Pressure 

PSF Inches -Water 

5.2 'I 

7.8 1.5 

5.2 1 

10.4 2 

5.2 1 

13 2 .5 

5.2 1 

15.6 3 

5.2 1 

18.2 -3 .5 

5 .2 1 

20.8 4 

5.2 1 

26 5 

5.2 1 

31.2 6 

5.2 1 

36.4 7 

5,2 1 

41 .6 8 

5.2 1 

46.8 9 

5.2 1 

52 10 

5.2 1 

57.2 1 1 

5.2 1 

62.4 12 

5:2 1 

67.6 13 

5.2 1 

728 14 

52 1 

78 15 

5.2 1 

83.2 16 

5.2 1 

88A 17 

5 .2 1 

93 6 18 

5.2 1 

179.92 34.6 

TEST REPORT- 28026 

ASTM E 1592 TEST- DIGITAL INDICATOR DATA SHEET 

CLIENT 

LABORATORY PERSONEL 

PANEL THICKNESS 

PANEL MATERIAL 

CLIP TYPE: 

Digital I n~i catQr 
Mld-Panei@Mid Mid 

Mid-Panei@Support Span Panel @Support 

Dl1 Dl2 Dl3 

0 0000 0 0000 0 0000 

0.0605 0.0535 0 0610 

-0 0060 -0.0040 -00045 

0.1130 0.0975 0.1125 

-0.0055 -0.0045 -0.0045 

0.1875 0.1690 0 .1825 

-0 0035 -0.0025 -0.00.15 

0.2680 0.2'460 0.2570 

-0.0035 - 0.0025 -0 0020 

0.3560 0.3290 0.3380 

- 0 0020 -0.0015 0.0015 

0.4540 0.4205 04250 

0.0030 0.0025 0 0065 

0.6535 0.6070 0 6050 

0.0140 0.0095 0.0165 

0.8520 0.7965 0 .7900 

0.0190 0.0115 0.0225 

1.0995 1.0380 1.0270 

0.0290 0.0165 0.0330 

1 2520 1.1895 11795 

0.0400 0.0245 0.0440 

1.4275 1.3620 1.3520 

0.0495 0.0315 0.0560 

1 5920 1 5245 1.5145 

0.0600 0.0410 0.0660 

1.7485 1.6805 1.6720 

0.0730 0.0540 0 0780 

1.8920 1_8235 1.8115 

0.0850 0.0650 0.0890 

2.0345 1.9680 1.9585 

0.0985 O.D765 0 0.995 

2.1640 2.0970 2.0875 

0.1120 0.0890 0.1120 

2.2895 2_2240 2.2160 

0.1260 0.1020 0 .1255 

2 4150 2.3495 2 .3415 

0.1420 0.1195 0_1450 

2.5490 2.4825 2.4755 

01755 0.1555 0 1800 

2 .6810 2.6165 2.6115 

0.2050 0 .1825 0.2060 

FAILURE OCCURRED 

-PAGE 13-

HI TECROOFING 

J.lvey, S Smith. C.Lester 

Q.049in 

STEEL 

22oa Galvanized Steel 

Rib@Mid-
Span Rib(C;~Support 

Dl4 Dl5 

0 0000 0 .0000 

0.0015 0 .0005 

-0.0035 -0.0025 

0.0010 0.0045 

-0.0025 -0 0015 

0.0080 0 .0115 

-110010 0 .0000 

0.0170 0.0185 

0.0040 0.0025 

0.0265 0.0270 

0.0030 0.0045 

0.0345 0.0340 

0.0050 Q 0065 

0.0495 0.0475 

0.0090 00110 

0.0665 0 .0690 

0.0125 0.0155 

0.0875 0.0845 

0.0185 0.02.20 

0.1025 0.0995 

0.0255 0.0290 

0.1215 0 .1180 

0 0300 0.0345 

0.1425 () 1385 

0.0375 0 .0415 

0.1550 0 .1610 

0.0455 0 .0500 

0.1870 0 1815 

0.0530 0 0580 

0.2125 0.2060 

0.0625 0 .0665 

0.2375 0 .2295 

0.0715 0.0765 

0.2645 0 .2545 

0.0810 0 .0865 

0.2930 0 .2815 

0.0930 0 .0985 

0.3240 0 3105 

0 1065 0 1125 

0.3605 0 3435 

0.1185 0 1245 

APRIL 14, 2008 
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TEST REPORT- 28026-2 

PHOTOGRAPH 1 
CAULK USED BETWEEN ROOF PANELS 

PHOTOGRAPH 2 
CAULK APPLICATION 
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TEST REPORT- 28026-2 

PHOTOGRAPH 3 
12-14 PSD PANCAKE T/3 GREY SPEX 

PHOTOGRAPH 4 
FIRST PANEL INSTALL 
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TEST REPORT- 28026-2 

PHOTOGRAPH 5 
FIRST PANEL INSTALL 

PHOTOGRAPH 6 
DEFLECTION GUAGE LAYOlUT 
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TEST REPORT- 28026-2 

PHOTOGRAPH 7 
EXPANSION CLIP 

PHOTOGRAPH 8 
EXPANSION CLIP INSTALL 
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TEST REPORT- 28026-2 

PHOTOGRAPH 9 
EXPANSION CLIP TEST SETUP 

PHOTOGRAPH 10 
EXPANSION CLIP TEST DURING TESTING 
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TEST REPORT- 28026-2 

PHOTOGRAPH 11 
EXPANSION CLIP TEST DURING TESTING 

PHOTOGRAPH 12 
EXPANSION CLIP FAILURE 
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PHOTOGRAPH 13 
FIXED CLIP 

PHOTOGRAPH 14 
FIXED CLIP INSTALL 
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PHOTOGRAPH 15 
FIXED CLIP TEST SETUP 

PHOTOGRAPH 16 
FIXED CLIP TEST DURING TESTING 
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PHOTOGRAPH 17 
FIXED CLIP TEST DURING TESTING 

PHOTOGRAPH 18 
FIXED CLIP TEST DURING TESTING 

TEST REPORT- 28026-2 APRIL 14, 2008 



ERDC/CERL TR-12-3 2C23 

 

CERNY 4 IVEY ENGINEERS INC. 
5650 PEACHTREE PARKWAY, NORCROSS, GA 30092 •:• TEL 770-449-6936 •:• FAX 770-368-1148 ·:·vwwv.CERNYANDIVE Y.COM 

TEST REPORT- 28026-2 

PHOTOGRAPH 19 
FIXED CLIP FAILURE 

PHOTOGRAPH 20 
FIXED CLIP FAILURE 
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PHOTOGRAPH 21 
FIXED CLIP FAILURE -1,2 

PHOTOGRAPH 22 
FIXED CLIP FAILURE - 3 
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~ CERNY & IV EY ENGINEERS, INC . 

ENGINEERJNG SOtUnONS 

S!NCE1967 

Mr. Alan Meier 
Hi-Tee Roofing 
5 Sand Island Road 
Honolulu, H196819 

CONSULTING ENGINEERS- TESTING LABORATORY 
5650 PE~CH TAEE: P .4 RKWAY, NORCROSS , G.A 30092 

TEL 770·449·69 36 · F AX 770·368·114 4 
WWW. C e RNVAUO IVE '(, COM 

W~ l't'J~!:,.I Q(l c#"t"'~' -~~"''N' 'f:~'¥'i"1 a-...,._ 
February 1, 2008 

SUBJECT: Engineering Report 28026 
Hi-Tee Roofing ASTM E1592 Test Performance Requirements 
Wheeler Air Force Base 

Hi-Tee roofing has requested that engineering calculations be completed by Cerny and lvey Engineers, 
Inc. on the roof panels used at Wheeler Alr Force Base for FY 85 NAF Project, HIC 81-7172A. Cerny and 
l'iey Engineers, Inc. Is lh receipt of sheets 4,5,6,7,8 and 9 dated 1014190, marked as-builts. Other 
information was provided verbally by the client. Hi-Tee Roofing. 

All calculations are based on the requirements in ASCE 7-05 Minimvm Design Loads for Buildings and 
Other Structures. 

The following assumptions apply to all calculations: 

The maximum height of the building in 30ft . 
The F .S. for the building is 1 ,5 
The exposure category for the building is D 
The maximum 3 second wind gust is 135m ph 
The pitch of the roof is 3:12 (14 degrees) 

• The building has a gable type roof 
There are no nearby hills or escarpments around the building. 
The building is regular shaped as defined by ASCE 7-05 
There are no special geographic conditions 
The building Is enclosed as defined by ASCE 7-05 

Based on the aforementioned assumptions the following constants can be derived using the tables in 
ASCE 7-05 

Effective W ind Area s 10 ft2 (ASCE 7-05 Figure 6-11 C Note 8} 
GCp = -2.6 (ASCE 7-05 Figure 6-11C} for Roofs 
GC• = -3.7 (ASCE 7-05 Figure 6-11C) for Overhangs 
GCp1 = ± 0.18 (ASCE 7-05 Figure 6-5) 
K2 = 1.16 (ASCE 7-05, Section 6.5.6.6 and Table 6-3) 
Kzt = 1.0 (ASCE 7-05, Section 6 .5.7.2 and Figure 6-4) 
K, = 0.85 (ASCE 7-05, Section 6.5.4.4 and Table 6-4) 
I= 1.0 (Category II Hazard, ASCE 7-05, Tables 1-1 and 6-1 

• 
National Society o f 
Professional Engineers~----,--,---------...,---------,.,......,----...,.....---

Amt::rican Soc:lcty of OVII Englnt':~t Arnt:t. Soc:lt.tY of Hectlnsj Refrls & AI< fnslne:01s N.:~tl'ont~l fl te- Pr'ote<:tJo" Asso~atiotl 
American Society of Me:ctlantcal Englneen Ametlcan Society of Plumbing Engine: eft- Soc~ety for EJ~per~mt!ntaJ Me:cllonlcs 
Amer~can SocietY t>l 1eJti'1S & Mo1te!fials ln5tltute of EleGtrk al fl Electron!~ E/lglrteers Socif'!ty of Automotive Engineets 
American Concrete Institute Natlol}al Academy of Forensic Engineers Microscopy Society of America 
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The velocity pressure (qz) can be derived from the above information using the following formula: 

qz =0.00256 Kz Kzt Kd V2 I (psf) (ASCE 7-05 eq. 6-15) 

qz = 46.00 (Roof) 

The test pressure (p) required in the ASTM E1592 test to meet the requirements of the project can be 
derived using the following formula: 

p/(F.S.)=qz (GCp-GCp;) (ASCE 7-05 eq . 6-23) 

p = 191.83psf for the Roof 
p = 267.74psf for the Overhang 

Respectfully submitted, 

a~~~ 
Laboratory Manager 

ENGINEERING REPORT - 28026 -PAGE2 - FEBRUARY 1, 2008 
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DESCRIPTION 

Stabh!Rust Primer is a water 
based surfactant-free acrylic 
primer used in direct to metal 
applications to stabilize and 
proted metal surfaces. 

RECOMMENDED 
USES 

• Direct to metal applications 
• Metal protection primer 
• Anticorrosion primer 
• Stain blocker on other types of 

surfaces. 

ADVANTAGES& 
BENEFITS 

• Excellent adhesion to all types 
of metal such as ferrous and 
non-ferrous metals, steel 
(smooth, degreased, sand 
blasted, and galvanized), 
aluminum and copper. 

• High film hardness with good 
blocking resistance. 

• Excellent water resistance and 
resistance to salt spray. 

• May be applied directly to 
surface rust. 

• Meets V.O.C. emissions and 
regulations to eliminate 
facility downtime during 
installation. 

• Nontoxic formulation is safe to 
apply 

• Easy application and cleanup 
• No special training or 

equipment required to install 

Technical Data Sheet 
StableRust Primer 

Product # 2000-001 & 2000-005 
Updated -January 2, 2008 

PRODUCT 
CHARACTERISTICS 

VOC: 228 gm/lt 

Vol. Solids: 56% 

Weight SoHds: 50% 

Density: 9.88lb/gal 
1183.89 gm/lt 

PH: 9.0 

Color: Deep Green 

Shelf Life: 18 months 
unopened 

Freeze Point 32F I OC 

APP'LICATION 
INSTRUCTIONS: 

Surface Pr·eparation 
As a minimum, clean and 
prepare surfaces to receive 
waterproofiing by removing all 
loose and flaking particles, 
grease and laitance with the use 
of a stiff bristle push broom and 
or washing. Care should be 
taken not to inject water into the 
substrate during washing. In 
some cases additional drying 
time may be required after the 
cleaning process. Please consult 
your Hydro-Stop Inc. Technical 
Sales Representative for 
additional advice on cleaning 
various roofing substrates. 

ApplicatiOJ!! 
StableRust Primer comes 
ready to us<!; however 
StableRust Primer must be 
vigorously shaken or stirred 
before appliication. 

Apply StableRust Primer by 
brush, roller, or sprayer to the 
application area at the 

Technical Data Sheet - StableRust Primer 
Page I of I 

recommended coverage rate. Allow to 
dry before proceeding with additional 
products. 

Coverage 
Coverage may vary due to porosity of 
substrate. The average surface will use 
150-200 square feet per gallon (3.68-
4.91 meters2/L). The minimum dry 
thickness should be 4 mils (I 0 1.6 
micrometers) per coat. 

CLEANUP 

Thoroughly rinse application 
equipment with dean water. 

SAFETY & HANDLING 

For specific information regarding 
safe handling of this material please 
refer to the Material Safety Data Sheet 
(MSDS). 

Stable Rust Primer can be used in a 
safe and environmental friendly 
manner. It is designed to reduce the 
output ofV.O.C.'s while providing 
the customer with a high performance 
primer. 

For more information: Contact your 
Hydro-Stop technical sales 
representative. 

ORDERING 

INFORMATION 

StableRust Prim•~r can be purchased 
in one gallon or five gallon pails at 
any official distributor of Hydro-Stop. 
For a distributor in your area please 
call us at 1-800-739-5566. 
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MATERIAL SAFETY DATA SHEET 

HYDRO-STOP INCORPORATED 
1465 PIPEFITTER STREET 
CHARLESTON, SC 2.9405 

HEALTH EMERGENCY: (800) 739-5566 
SPILL EMERGENC Y: (800) 739-5566 

Section I ~om positional Information 
Prooud Identification 

Product Name - StableRust Primer 
Product Code - 2001-005 & 200 1-00 I 
MSDSDATE- 07/15/05 

Comnonent Information 
1- Water 
2· Acrylic Polymer 
3- Ethylene Glycol 
4- Chromium OxJde 
5- Ammonia 
6· Zinc Phosphate 
7- Inorganic Solvent 

CAS REG NUMBER 
Not H!Wil'dous 
Not Hazardous 
111-76-2 
1308-38-9 
7664-41-7 
7779-90-0 
Mixture 

AMOUNT 
38% 
48% 
3% 
5% 

<.04% 
5% 

<I% 

Section II - Physical Property Information 
Appe,arance- Odor 

Color - Green - no odor 

Solubility In Water 
Dilutable 

Freezing Point 
oo C/32°F 

Volatile Organic Compounds 
Less than 232 gm/lt 

Section Ill - Fire and Explosion Ha:t.ard Information 
Flusb Point 

Non-Combustible 

Auto Ignition Temperature 
Not applicable 

Extingui.~h!ng Meilla 
Not applicable 

Spechll Fire Fighting Procedures 
None 

Unusual Fire and Explosion Hazards 
Matt:rial can splatter above 1 OO"C/2 12°1' 

MSIJS- StableKustl'rimer 

Page I of3 
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Section IV- Healtb and Hazard Information 
Emll!rgenc:y ResPOnse lpfonnatlon 

lnbalatlon 
Move subject to fresh air. Not Hazardous 

Skin Contact 
Prolonged contact may cause slight irritation. Wash affected skin areas thoroughly with soap and water. 

EnCypyct 
S lightly irritating to eyes. Flush with a large amount of water for 5 minutes. Consult a physician if irritation persists. 

Ipggtiou 
If swallowed dilute by giving 2 glasses of water to drink.. See a physician. Never give anything by mouth to an 
unconscious person. 

Section V - Storaxc uotJ Handling lnfonuation 
Storage Conditions 

Keep from freezing; material may coagulate. The minimum recommended storage temperature for this mult:rial is 
I°C/34°f'. 'l'he maximum recommended storage temperature for this material is 49°C/t200p. 

Uapdling Proeedures 
No special handling required. 

Sci:tion VI..Spill or uak Pro(edure Information 

Steps to hs; pkcn in Cllsc mutcrial is rclcusct.l or s pilled 
Keep spectators away. Ploor may be slippery; use care to avoid falling. Dike and contain spill with inert material (e.g. 
sand, earth). Transfer liquid to containers tor recovery or disfl(Jsal wul solid diking mal.erial to separate containers for 
disposal. Keep spills and cleaning runoffs out of municipal sewers and open bodies of water. 

Waste Disposal Methods 
Coagulate by the stepwise addition of ferric chloride and lime. Remove the clear supernatant l iquid and flush to a 
chemical sewer. Incinerate the solids and contaminated diking material according to local, state anti tecteral agencies. 

Section VII - Special Protection Information 
ventilAtion Type 

Mcchanicalloc.al exhaust ventilation M point nf cnntaminant release. 

Respiratory Protection 
Well!' suitable respirator (MSHA/NIOSH-approved or equivalent) where exposure limits are exceeded. PEL 
upper limits N/A and lower limits N/A 

Protective Gloves 
Impervious 

Eye Protection 
Chemical splash goggles (ANSI Z-87. 1 or approved equivalent) 

Section VTII- Storage and Jlaodliog Information 

MSDS· StableRust !'rimer 

r age 2 of:~ 
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!Storage Temperature 
Maximum 60 C/140 F 

Precputionary Labeling 

Minimum I C/34 F 

Keep fTom fTee:zing . Product lllay coagulate. 

Seetion IX - ToJticity Information 
Toxjci!y Information 

The effects of overexposure shown in Section IV arc based on information about similar materials and on 
toxicity profiles for the solvents in this product. 

Section X - MiAcellaneous Information 

Footnote to Section VII: Refer to Industrial Ventilation: A Manual of Recommended Practice published by the American 
Conference of Governmental Industrial Hygienist. 

MSDS· SmbleRust Primer 

Page 3 of3 
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TECHNICAl DAIA SHEET 

Chem-Calk® 915 
ONE-COMPONENT, POLYURETHANE SEALANT, CONTRACTOR GUN GRADE 
DATE OF LAST REVISION: 05/12/06 

PRODUCT 

Bostilw Chem-CaH<- 915 - A One-Component. Smooth 
Polyurethane, EJastomeric Sealant. Contractor Gun 
Grade. 
MANUFACTURER 

so.ak, InC. 
211 Boston Street 
Middleton, MA 01949-2128 USA 
Telephone: 1888) 603-8558 
In MA: (978) m-0100 
TechniCal Sef'lice: (800) 523-2678 
Technical Fax: (215) 957-0716 
htlp:/twww.bOStik-us.com 

APPUCABLESTANDARDS 

• ASTM C920, TYPE S, GRADE NS, CLASS 25, USE 
NT, A .AND M. 

• US Federal Specification TI-S 00230C (COMB-f'oi3S) 
for one-component sealants as Class A, non-sag 

• Canadian Specification CANICGSB 19.13-M87. 

• CARB and SCAQMD Compliant. 

Meers voc Requirements for OTC Regulation. 

PRODUCT DESCRIPTION 

Bostik. cnem-ca~ 915 sealant is a one-component, 
contractor construction gr-ooe. smooth polyUrethane 
sealant capable of dynamic joint movement totaUng 
50% of. original joint geometry (±25%). The sealant 
<:ures to a tough, flexj)le MlCler when exposed to 
moisture present In the atmusl)here. 
Chem-Calk• 915 polyurethane sealant has a 
consistency like toothpaste, Its physical Jl(OI)ertieS will 
remain relatively stablf! OYer time and In vlll)'lng weather 
conditions. Its physical properties are relatively 
UllChanged 01/er a wide temperature range, -4Q•f to 
, 5o•F (-4o•c to 6s•C). 
Where textured appearance is needed, please use 
Bostik. Chem-Can<- 916. 
BASIC USES 

• Designed for sealing eXPansion and control joints 
in pre-cast concrete panels, for sealing various 
roofing and siding applictiOns, and for ~.a ling 
perimeters of doors. wlnoows. and other wan 
penetrations. 

• Sealant cures to fonn a durable. fie~ bond with 
most building materials In any combination 
including stooe, masonry, ceramic, marble, wood, 
steel, aluminum. fiber cement board and many 
other synthetic materials. 

1001/Work Time 
Skin Time 
Curing Time @ n•F 
FloW, Sag or SluJllj) 

TABLE 1: CHEM-cAlr 915 
TYPICAl UNCURED PHOP£ATIES" 

Value 

60min. 
4 hrs. 
2 - 7 days 
0.1 inch 

Test Mettlod 
Bostik Test Method 
BostiK Test Method 
Varies w/ relalive humidity 
Bo.~k Test Method 

TABLE 2: CHEM·CALK- 915 
TYPICAL CURED PHOPERTIES" 

(After 14 days cure at 7TF and 50% RH) 
Property Value Test Me1hod I No1e 

Harctness (Shore A) 42 ASTM D 2240 
Moclulus @ 100% ElongatiOn 65 psi ASTM D 412 

@ 25% Elo11931ion 45 psi ASTM 0 412 
Tensile Strength@ Break 133 psi ASTM 0 412 . 
Elongation@ Break 685% ASTM 0 412 
AdheSion Peel >5 piw TI-5-00230C I ASTM C 794 
Joint Movement Capability +25% TI-S-00230C I ASTM C 719 
IN Resistance Pass ASTM C 793 (HOI_., __ 
• Values giwn above are not Intended to be used in specification preparatlon. 

FEATURES & BENEFITS 

• E.asy gunning 
• Tenacious bonds tn 

common building materials 
• Quicker skin and cure times 

Helps reduce installer's fatigue 
Helps maintain a waalherseal 

Helps reduce jobsite dirt pickup 
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APPUCATION UMITATIONS 

• Construction substrates have become complex and dive~ by 
nature and origin. SUbstrate chemistrtcs and structures can 
interfere witll adhesive f!P.rformances of the sealant. Mheslon to 
Substrate Pretest (ASP) is therefore MANDATORY to assess any 
adhesion and sealing characteristics-see Adhesion to Substrates 
Pretest section and see Installation Protocol section. This must be 
done pre-installation to aVOid potential . failures. Ca• Technical 
Service tor more information about surface preparation and 
pns.<;lble priming. 

• Do not apply over damp, contaminated, loose surfaces {See 
Installation Protocol and Surface PreparatiOn), Old sealants or otner 
f01"ei9f1 substances that may impair the adhesion bond. Avoid air 
entrapment. 

• Dampness and svbstrates with high moisture wHI trigger extensive 
curing ot the sealant within a very short period of time. This may 
cause an excess of bubbling and foaming within tile sealant and at 
the bottom of the bc:!d. 

• Porous subslratlll> such ell; llut not limited to mrut:Jie, limestone and 
granite might absor1l components ot the Bostik. Chem-catk" 91 ~ 
leading to staining Of the substrate. ASP with suffiCient aging is 
mandatory to a~ss this potential issue. 

• The ultimate performance of Bol;tik.t Ghern-Calk" 915 !h!perlds on 
proper joint design and proper application with joint svrtaces 
property prepared (See Installation ProtocoQ. Bostike Chem-Galk" 
915 is not recommended for jOints with dimension less than or 
greater than what is recommended below (See InstallatiOn 
Protocol-Joint Design section.) 

• Bostike Ghem-Calk" 915 must not be used to seal narrow joints, 
fillet joints and face nail holes. 

• Smearing and feathering Bostlke Chem-Calk" 915 over joints is not 
recommended. 

• Bostike Chem-cati<» 915 is not recommended for horizontal jOints 
or traffiC-bearing joints where abrasion resistance is required 
(walkways, driveways, runways, etc.). Please refer to Chern-Galk® 
950 for this application. 

• Bostik3 Chem-Calk" 91 5 is not recommended tor continuous 
immersion in water or a~ other fluid. When fully cured avoid 
exposure, even incidental, to fuels, chlorinated, acid and alkaline 
solutiorrs. Bwtik& Ghem-Calk" 915 is not recommended for 
exterior or interior sealing below tile waterline; please refer to 
Bostike 940 Fast Set for marine applications. 

• Contact of Bostik& Chem-Galk" 915 with asphalts Q.c., back 
coating of window !lashing, etc.) arnJ oU1er filler compounds 
impreynated with oil, asphalt, tar, etc .• may deteriorate the cohesive 
strength of the substrate and ultimately compromise tile seal. 

• During the curing of Oostik.. Chem-Galk" 915, do not expose to 
curing silicone sealants, curing Boslik.. Chem-Calk" 2000, alcohol, 
acids or solvr.nt·based materials. 

• Lower relative humidity and temperature will significantly extend 
the curing time. Confined areas, deep joints and moisture barrier 
substrates may also affect the full cure time and extend it by many 
days. 

• Until the sealant is fully cured, do not expose the sealant to any 
mechanical stress. Uncured sealant will not respond proper1y to 
cyclic expansion and contraction of the joint specified for the cured 
sealant only. 

• The surface of a Bwli~ Gllem -Calk~ 915 seal when exposed to 
UV rays and sunlight will yellow and not retain its gloss. This 
J)l ltl!lomenon can occur within a few weekS after exposure. The 
change ot color is limited to the surface layer of the seal and should 
not compromise the sealing propP.rties of lhe Rostik.. Chem-Galk" 
915 if the dimensions of the joint arc proper and the sealant is 

otherwise property applied. In areas where color retention is critical, 
please refer to Bostike Ghem-GaiK- 2000. Bostik. Chem·caJ!(8 915 
may remain tacky for a few hours and attract dust and dirt from the 
jOilsite whiCh may affect the Appearance ot the sealant. Check tack
free time to prevent dirt pictlup. 

• Bostike Chem-Calk• 915 is not recommended for glazing 
applicatior.s. !:lo:1d lir.:: st.-ength can be affected by UV rays tlir~h 
the clear material (glass, acrylic glass, polytarbonate, e!C.). 

• Bostik.t Chem-Ca~ 91 5 is not RlV silicone and therefore is slilable 
for painting with latex based paints. Paint chemistries and flexibility 
characteristics ot the paint films over the sealant may affect wetting, 
adhesion and integrity of the paint layer; and it is therefore mandaiOiy 
to pretest the paint or other coaUng over the Bosdk.. Chem-CaJk<t 915 
to ensure the suu;e:;sful compatibility between the sealant aod the 
paint/coating after a sufficieflt amount of time. See your paint 
manufacturer for spec~ications and limitations and call our Technical 
Service for more information. In general, Oil-based paints are not 
recommended because of their poor elastiC properties and because of 
their potential interaction with the sealant chemistry, whlch may 
create non-curing conditions for the sealant Do not paint OYer 1he 
polyurethane sealant until it has fully cured. 

INSTALLAnO~ P~OTOCOl 

Joint Design: 
In general. more )oint movement can be acmmmodatlll1 in a thin bead of 
sealant than a thrck bead. Bostike Chem-Gal!(8 915 polyurethane sealant 
sltwld be no thicker than 1 /2" {12. 7mm) and no thinner than 1/4" 
(6.4mm). In joints between 1/2" and 1 ",the ratio of sealant widtll to depth 
should be approximately 2:1. Sealant depth in joints t>etween 1/4" and 
1/2" should be 1/4" deep. Joints with dynamic movement should not be 
designP.d in widths less than 1 /4". 

sumee rrep.at~on: 

See limitatiOns about surface preparation. Surfaces must be structurally 
clean, dry (no frost) and structurally suumJ. fr ee of cuutaminants, including 
but not limited to dust, dirt, loose particles, tar, asphalt, rust, mill oil, etc. It 
substrate is painted or coated, scrape away all loose and weakly bonded 
paint or coating. Any paint or coating that cannot be removed must be 
tested to verffy adhesion of the SP.alanl or In determine the appropriate 
surface preparatiOn if needed. (See Mandatocy Adhesion to Substratas 
Pretest-ASP section on next page for details.) 
lo remove laitance and any other loose material, clean concrete, stone 
or other masonry materials with nonalcoholic-based solvent by washing, 
grinding, sandblasting or wire brushing as necessary. Do not use water 
to clean substrates. Oust must be thoroughly removed after cleaning. 

Backer Rods and Bond Breaker Tapes: 
Bond breakers, including but not limited to closed-cel l polyethylene backer 
rods, are used to control depth of the sealant bead, provide a firm tooling . 
surface and avoid three-sided adhesion. Where the depth of joint prevents 
use of backer rods, a polyethylene strip or tape must be used as a bond 
breaker to prevent 3-sided adhesion. Oo not IJ(ime or damage the surface 
of the bond breaker. Refer to instructions given by rOd and taPe 
manufacturers fOl the correct backer rOd and tape size related to Joint slze 

PrimiiJil: 
In general. application of Bostik. Chem-Calt<- 915 does not reQuire 
priming the substrates. However, some substrates may reQuire a Boslik 
primer. It is the user's responsibility to check adhesion of the cured sealant 
on typical test joints at the project site before and also during application 
as weather conditions may aHect the adhesion results (See ASP secoon on 
next page.). Reier to Bostik Primer prOduct data sheet or call Tectmical 
Service tor proper selection and application of Bostik Primers. (See Primer 
Coverage Chart on last page.) 

Tooling: 
Bosti~ Ctlem-Calk'" 915 comes ready-to-use. Cut spout or tip to desired 
bead size. A I mOderate pressure to break seal inside the nozzle. I 
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by using a professional caulking gun such as Bostik. K41 OU42TG. use 
opened cartridges and sausages the same day they are opened. Apply 
Bostik.e Chem-Calk" 915 polyurethane sealant in a continuous 
operation using positive pressure to the bottom of the joint to properly 
fill and seal the jOint. When applying, avoid air entrapment and 
over1appmg. fOOl the sealant before the skin forms with adequate 
pressure to spread the sealant against the back'JP materia! at the 
bottom and sides ot the joint. A dry ted with a concave profile is 
recommended for that operation. Do not use water or soapy water for 
this operation. Avoid smearing and feathering of the sealant to allow full 
performance of the cured seam. Excess sealant should be dry-wiped or 
joints should be property taped. 

Cleaning: 
After dry-wiping uncured sealant from substrates and tools, remaining 
uncured sealant can be removed by using Xylene, Toluene or similar 
aromatic sof'lents. Please refer to the MSOSs provided for these 
solvents before use. Bostik.e Hand and Tool towels can also remove 
uncured sealant. Cured sealant Is usually very difficult to remove 
without altering or damaging the surface to which the sealant has been 
misapplied. Cured sealant can be removed by abrasion or other 
mechanical means (scrapers, putty knives). 

cunng nme: 
13ostik.e Chem-Calk" 915 is a moisrure cure, polyurethane sealant. On 
wood, with ambient air at 50% relative humidity and at 73•F, 
polyurethane sealants will generally si<Jn within one hour and cure 1/16 
of an inch Pflf day. Lower temperature and lower relative humidity will 
significantiy increase the skin time and cure time of a polyurethane 
sealant. 

Painting and Coating: 
Uosm<e Chem-Calk" 915 is not RTV silicone and therefore is suitable for 
painting with latex-based paints. Paint chemistries and flexibility 
characteristics of the paint films over the sealant may affect wetting, 
adhesion and integrity ot the paint layer, and it is therefore mandatory 
to pretest the paint or other coating over the Bostiko. Chem-Cal~ 915 
to ensure the successful compatibility between the sealant and the 
paint/coating after a sufficient amount of time. See your paint 
manufacturer for specifications and limitations and call our Technical 
~l"'ice for more information. In general, oil-based paints arc not 
recommended because of their poor elastic properties and because of 
their potential interaction with the sealant chemistry. which may create 
non-curing conditions for the painted sealant. Do not paint over the 
polyurethane sealant until it has fully cured. 

Maintenance: · 
If the sealant beCOmes damaged, replace the damaged portion by 
removing the old sealant completely, cleaning the surfaces and 
reapplying a fresh and appropriate amount ot new sealant in accordance 
with the directions and information contained in this data sheet 

MANDATORY ADHESION TO SUBSTRATES PRETEST- (ASP) 

A hand pull test must be run before the job starts and at regular 
intervals during the job. It must be 
run on the job Site after the sealant Is 
fully cured, usually within 7 to 21 
days. (Adhesion may develop fully 
after at least 14 days.) 
The hand pull test procedure is as 
lollows: 
1 . Make a knife cut horizontally 

from one side of the joint to 
the other. 

2. Make two vert1cal cuts 
appro~imately two inches long, 
at the sides of the joint, 
meeting the horizontal cut at 
the top of the two-inch cuts. 

Mandatory Adhesion 
to Subatrate (ASP) 

1~ F1eld Teat 

3. Grasp the two-inch piece of sealant firmly between the fingers 
and pull down at a 90° angle or more, and try to pull the uncut 
sealant out of the joint. 

4. If adhesion is sufficient, the sealant should tear cohesively in itself. 
5. Sealant may be replaced by applying more sealant in the same 

manner as it was originally applied. care should be taken to ensure 
that the new sealant is in contact with the otiginal, and that the 
original sealant surfaces are dean, so that a proper bond betWeen 
the new and old sealant will be obtained. 

STORAGE • PACKAGING • SHELF UFE 

Shelf life ot Bostll<. Chem-calk" 915 must be cheeked prior to USing the 
product; do not use past Its shelf life. Caulk past its shelf life mav not 
perform or adhere as described by this data sheet. High temperature and 
high relative humidity may reduce sign lficantly the shelf life ot 
polyurethane sealants. If you are unsure of the expiration date o1 your 
Bostik product, please call customer service at 1-888-{303-8556 to check 
if the product is stil within its Shelf life. 

COLORS 

Wh!t~ 
Black 

AVAILABILITY 

Sto.'18 
Umcston!l 
Aluminum Stone 

B~onza 
Mcd. Bronze 
Hunter Green 

Tan 
Almond 

Available from authorized Bostik distributors. Go to www.bostik us.com 
and check on otv distributor locator for the closest distributor in your 
location or call customer service at 1-888-603-8556. 

HEALTH AND SAFETY 

Please refer to the MSOS for First Aid Information. Most current MSOS's 
can be found on Bostik's website at www.bostik-us.com or call customer 
service at 1-888-603-8556. 

TECHNICAL SERVICE 

TECH SERVICE phone number: 1-800-523-2678. 
Field visits by Bostik personnel, Bostik manufacturer representatives or 
Bostik authorized distributor personnel are for the purpose of making 
technical recommendations only and not for supervising or providing 
quality control on the jobsite. 

WARRANTY (LIMITED WARRANTY) - IMPORTANT NOTICE 

All statements, technical informaliOO anc:l recommendationS set forth 
herein are based on tests which Bostik believes to be reliable. However, 
Bostik does not guarantee their accuracy or completeness. The buyer 
and/or user should conduct its own tests of this product before use to 
determine proper preparatlon techniQue and suitability for proposed 
application. Al1y sales of this product shall be on terms and condiliOOs set 
forth on Bostik's order acknowledgment. Bostik warrants that the product 
conforms with Bostik written specifications and is free from defects at the 
time it leaves Bostik's control. BOSTIK DISCLAIMS ALL OTHtH 
WARRANTIES. EXPRESSED ANDfOR IMPLIED. INCLUDING THE 
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR 
PURPOSE. 1 Ht t.lUYl:H'S SOLt HtMtUY ~OH NONGUMPUANQ: WITH THIS 
WARRANTY SHALL BE FOR THE AEPtACEMENT OF THE PRODUCT OR 
REFUND OF THE BUYER'S PURCHASE PRICE. IN NO CASE Will. BOSTIK BE 
LIABLE FOR DIRECT. CONSEQUENTIAL ECONOMIC OR OTHER DAMAGES. 
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Bo~ Coverage Charts 
COVERA<iE FOR 10.1 n.. OZ. CARTRIOG£ (298 mll 

118" 114' 311' v.z• Sit" 314' 118' l' 
1111' 9 t'J J:l 24 19 16 l.s u 
l/4' 24 19 12 9 7 6 s 
31&' 10 7 II s 45 4 
112' s.s 5 4 l.S 3 

UNEAA fEET P£1110.1 FL OZ. CNIT100G£ 

COVEJW:.EQIARTFOR5 ~011 I'AIL (l8.9l) aMRioQ: FOR 28 n.. OZ. CMilaDCiE (al8 ml) 

118' l/4' 318' vr 518• 314' 7/f!l' 1' V8' l/4' 318' 112' 518' 314' 
118' 6150 3100 2050 1540 1230 1025 870 no 118' 268 137 88 66 ~ 44 
114' 1540 1240 770 615 510 4-tO 370 l/4' 66 ~ .D 25 lJ 

318' 6110 510 410 310 290 245 311!' 21 19 17 14 

112' 370 3015 245 220 liS 1.12" lS 14 11 

UNEAR FEET P£R 5 C..W.OII PAll UII£AA F££t P£11 28 fL oz. CART1IIOGE 

CO'Jfud OWtf rOilsz GALLON DRUM (196.8 L) COVER.-Gf R>R 20 Fl. OZ. SAUSioGE (591 ml) 

118' l/4' 3/f!l' vr 5111' 314' 7/!J' •• 118' l/4' 3/r vr S/8' 

ll8" 63960 32240 16016 12792 10660 9048 8008 118' 192 97 63 48 39 
114' 12896 8008 6396 5304 4523 3848 l/4' .. 39 24 19 
3/f!l' 1on S:IO* 4264 m• 2907 2'i48 3/tf' 21 15 11 

112" 3848 3172 zs..- 2261 1294 112' 11 10 

UI'IEAR FEET PER 52 C..W.ON OftlJ!II UN EAR Fffi PER 20 n.. OZ. SAUSK.E 

Pl!fMER COYEAAG£ RECOMMEICWIONS 

For OM (1) quart of prinw. ~ if ulollowl: 
1 unit 5 g.~llon pail 

5 uniU LS gal1en unit 
1 gallofts 1 g.llloft unit 
103 c.wll1clges 10.1 ft.Ol. wuidge 
35 wtridges 28 ft.~ cartridge 

.NOTE; All vaiHs m '~tlon5 and an YlfY due 19 joilll dimtnsioo viii~" POIVIItY. ~ llxl\l~ ol ~ta. 

TABLE 3: CHEM-CALK- 915 
• C·794 AI)HESIQN·IN·PEB. 

TO MON COHSTRUCnoN StJRFACES"' 

Mill FiniShed Aluminum
Anodized Aluminum 
Steel .. 
Galvltuited Steel 
Slalnless Steel
Fiberglass 
ASS"' 
Rigid PVC .. 
P1ywocxJ 
Concrete
Slick 
Granite 
Marble
Limestone~· 

FtAn TWPI-" 
Adhesive - 100 
Cohesive - 100 
Adlesive - 100 
Cohesive - 100 
Adtesive - 100 
COhesiVe - 100 
Mlesive - 100 
Al:tleslve - 1 00 
COhesive - 100 
r..ohesi'IP. - 1 oo 
COhesive - 100 
Cohesive - 100 
Adhesive - 100 
COhesive - 100 

• Values g;.eo ~ ate not intenGed 10 lle used in speclflcalion p~ 
•• WIU1 primef, 'l3kle is >25. COOet;Nv -100. 
"'Peee values are reduced wllell UflPrimed samples are weter·immcrned. 

3/4' 
31 
lS 
10 

• 

718' 
l6 
17 
12 
10 

7/r 

27 
14 
9 

1 

1' 
l3 
14 
11 

I 

1' 

24 
12 
7 

5 

C79 



ERDC/CERL TR-12-3 2F6 

 

MATERIAL SAFETY DATA SHEET 

1. CHEMICAL PRODUCT & COMPANY IDENTIFICATION 
Product name CC-915 Sealant/Adh Series 

Product nama(s) covered See Section 16 for Product Names Covered. 

MSDS nama CC-915 Sealant/Adhesives· Various Colors 

CAS number Mixture 

Generic description Polyurethane Sealant 

Manufacturer Bostlk, Inc. 
211 Boston Street 
Middleton, MA 01949 USA 

24 hour emergency assistance Telephone: 1-800-227-0332 

General aulstance Telephone: 1-976-777-0100 
MSOS assistance Telephone: 1-414-607-1347 

2. COMPOSITION /INFORMATION ON INGREDIENTS 
Hazardous component(s) CAS # Percent 

Xylenes (o-, m-, p-lsomers) 1330-2()..7 1. 5 

Ethyl benzene 100-41-4 0.5-1 .5 

Methylene Dlphenyl lsocyanate (MDI) 101..08-8 0.1 • 1 

MethYl alcohol 67-56-1 < 0.1 
Composition comments Methanol can be formed through hydrolysis and be released during the curing process. 

3. HAZARDS IDENTIFICATION 
Emergency overview 

Potential health effects 

Skin 

Eyes 

Harmful: danger of serious damage to health by prolonged exposure through Tnhalatfon, in 
contact with skin and If swallowed. Methanol is formed during curing. Inhalation of vapors in 
high concentrations may cause nausea, abdominal pain, vomiting, headache, dizziness, 
shortness of breathe, weakness, fatigue, leg cramps, restlessness, confusion, drunken 
behavior, visual disturbances. drowsiness. coma. and death. Visual effects include blurred 
Vision, diplopia, changes in color perception, restriction of visual fields, complete blindness. 
Ingestion of moderate quantities of methanol produces metabolic acidosis. Onset of symptoms 
may be delayed up to 48 hours. OSHA has established a PEL of 200 ppm, 8 hour TWA. 
Provide ventilation adequate to control vapor exposure within inhalation guidelines when 
handling. 
This product is Irritating to the eyes and skin. Thermal decomposition/burning may produce 
toxic gases and fUmes. Closed containers may rupture when exposed to high temperatures, or 
when the product has been contaminated with water. 
Avoid breathing hot mists and vapors. This product contains a respiratory and skin sensitizer. 
Causes respiratory tract irritation and may cause allergic respiratory reaction. May cause 
permanent respiratory damage. Product vapors are potentially irritating to skin. May cause 
allergic skin reaction and dermatitis. 

Skin contact may cause irritation. lsocyanates may react with skin protein and moisture to 
cause itching, reddening, swelling, scaling or blistering. Individuals previously sensitized to this 
material may experience these symptoms from exposure to very small amounts of liquid or 
vapor. 

This product may cause Irritation to the eyes. May cause temporary comeal injury. 

Material name: CC-915 SealanVAdh Series MSOS 

1/6 Material tO: 60014 Version#: 01 Revision date: 03-0CT-2006 Print date: 03-0CT-2006 
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Inhalation 

Ingestion 

Target organs 

Signs and symptoms of 
overexposure 

Hazard statements 

1 his product may cause irritation to the respiratory system. Methanol is formed during curing. 
Use with adequate ventilation. Repeated inhalation may be harmful; lung irritation and serious 
central nervous system disorders may result. Inhalation of vapours in high concentration can 
cause narcotic effects and metabolic acidosis. 
Single large does, and/or repeated exposures, may lead to sensitization to diisocyanates or 
polyisocyanates (asthma or asthma-like symptoms), causing an individual to experience 
adverse effects at exposure levels well below exposure limits or guidelines. Symptoms may 
include chest tightness, wheezing, shortness of breath, coughing or asthmatic attack, and may 
be delayed up to several hours. Extreme asthmatic reactions can be life threatening. Once 
sensitized, an individual may experience adverse symptoms upon exposure to dust, cold air or 
other irritants. Sensitization can last several months, years or be permanent in some cases. 

May cause irritation and corrosive action in the mouth, throat and digestive tract. This product 
can cause gastrointestinal irritation, nausea, vomiting, and diarrhea. Ingestion of this product 
may result in central nervous system effects including headache, sleepiness, dizziness, slurred 
speech and blurred vision. Small amounts of this product, if aspirated into the lungs, may 
cause mild to severe pulmonary injury. 

Central Nervous System. Kidneys and Liver. The lungs and skin may be targeted and 
damaged by components of this product. 

Signs and symptoms of overexposure to this product include headache, irritation of upper 
respiratory tract, asthmatic symptoms, chest tightness, breathing difficulty, coughing, sore 
throat, eye irritation, skin irritation and/or diarrhea. 

This product contains Methylene Diphenyl lsocyanate (MDI) which is a potential skin sensitizer 
and has been shown to alter cells in certain experiments. Although inconclusive, these cellular 
changes are thought to indicate potential carcinogenicity. Risk to your health depends on 
duration and concentration of exposure. 

4. FIRST AID MEASURES 
First aid 

Skin 

Eye 

Inhalation 

Ingestion 

Notes to physician 

Remove contaminated clothing to prevent further skin exposure and dispose of properly. In 
situations involving considerable skin contact, place the contaminated person in a deluge 
shower for at least 15 minutes. For minor exposures, wash thoroughly with soap and clean 
water. Get medical attention if Irritation persists. 

Immediately flush eyes with plenty of water for at least 15 minutes. Get medical attention or 
advice. 

Remove to fresh air. Get medical attention immediately for a large dose exposure or if cough 
or other symptoms develop. Administer oxygen or artificial respiration as needed. 

If ingested, get Immediate medical attention. Do not induce vomiting unless instructed to do so 
by medical personnel. Never give anything by mouth to a victim who is unconscious or is 
having convulsions. 

Treat symptomatically and supportively. Contact Bostik to determine whether any additional 
information is available. 
Eyes: Stain for evidence of corneal injury. If comea is bumed, apply antibiotic/steroid 
preparation as needed. 
Skin: This product contains a skin sensitizer. Treat symptomatically as for contact dermatitis or 
thermal bum. 
Ingestion: Treat symptomatically. 
Inhalation: This material contains a known pulmonary sensitizer. 
Any individual experiencing dermal or pulmonary sensitization should be removed from 
exposure to any diisocyanate. May aggravate existing heart conditions, particularly those with 
abnormal heart rhythms. If overexposure to the solvents in this product is suspected, testing 
should include nervous system and brain effects including recent memory, mood, 
concentration, headaches and altered sleep pattems. Liver and kidney function should be 
evaluated. This material, if aspirated into the lungs, may cause chemical pneumonitis; treat the 
affected person appropriately. 

5. FIRE FIGHTING MEASURES 
Hazardous combustion 
products 

Extinguishing media 

Dust explosion hazard 

Sensitivity to mechanical 
impact 

Sensit ivity to static d ischarge 

Additional decomposition products include oxides of nitrogen, amines, hydrogen cyanide and 
isocyanate-containing compounds. 

Use dry chemical, carbon dioxide, or foam. Water spray (fog). 

None Known 

None Known 

None Known 

Material name: CC-915 Sealani/Adh Series MSOS 

2/6 MateriaiiD: 50014 Version#: 01 Revision date: 03-0CT-2006 Print date: 03-0CT-2006 
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Fire fighting 
equipment/instructions 

Flash point 

t-irefighters should wear NFPA compliant structural t1re fighting protective equipment, including 
a self-contained breathing apparatus, helmet, hood, boots and gloves. Avoid contact with 
isocyanates. During a fire, isocyanate vapors and other irritating and highly toxic gases may be 
produced. 
166 ·F (74.4 •c) 

6. ACCIDENTAL RELEASE MEASURES 
Emergency action 

Spill or leak procedure 

Containment 

Reporting 

Appropriate safety measures and protective equipment should be used. See Section 8. Do not 
discharge to lakes, streams, ponds, or sewers. Dispose of in compliance with local, state, and 
federal regulations. 

Scrape up paste and place in steel drums that are in good condition. Thoroughly clean area 
where spill occurred. 

Isolate spill area. Stop discharge if safe to do so. Stop material from contaminating soil or from 
entering sewers or water streams. 

See Federal reporting requirements listed in Section 15. We recommend you contact local 
authorities to determine if there may be other local reporting requirements. 

7. HANDLING & STORAGE 

Handling 

Storage 

Empty container precaution 

Wash hands thoroughly after handling, especially before eating, drinking, smoking, and using 
restroom facilities. Wash contaminated goggles, face shields, and gloves. Professionally 
launder contaminated clothing before re-use. Do not breathe vapors, mists or dusts. Do not 
breathe fumes generated when the material is overheated or burned. Use adequate ventilation. 
Wear respiratory protection if the material is heated, sprayed, used in a confined space or if 
exposure limit is exceeded. This product can produce asthmatic sensitization. Individuals with 
lung or breathing problems or prior allergic reactions to isocyanates must avoid fumes from this 
product. Wear appropriate protective equipment to avoid contact with skin and eyes. 

Store in a cool, dry, well-ventilated area away from heat, ignition sources and direct sunlight. 
Water contamination should be avoided. Cool location should be 60-80 degrees For 15-30 
degrees C. 

Attention! Follow label warnings even after container is emptied since empty containers may 
retain product residues. Do not reuse empty container without professional cleaning for food, 
clothing, or products for human or animal consumption, or where skin contact can occur. 

8. EXPOSURE CONTROLS I PERSONAL PROTECTION 
Engineering controls Use local exhaust or general ventilation where the potential exists to exceed the PEL or TL V 

exposure limits. Methanol is formed during curing. Methanol vapors are toxic and flammable so 
special ventilation may be needed. 

Eye protection 

Skin and body protection 

Respiratory protection 

Exposure l imits 

Wear goggles or safety glasses with side shields. 

Wear appropriate clothing to minimize skin contact with this product. 

Avoid breathing vapor and/or mists. If airborne concentrations are above the applicable 
exposure limits, use NIOSH approved respiratory protection. High airborne concentrations 
may necessitate the use of self-contained breathing apparatus (SCBA) or a supplied air 
respirator. 

ACGlH- Threshold Limits Values- Time Weighted Averages (TLV-TWA) 

Ethyl ben:zene 100-41-4 100 ppm TWA 
Methyl alcohol 67-56·1 200 ppm TWA 
Methylene Diphenyllsocyanate (MDI) 101-66-6 0.005 ppm TWA 
Xylenes (o-, m-. p- isomers) 1330·20-7 100 ppm TWA 
NIOSH ·Pocket Guide -TWAs 

Ethyl benzene 100-41-4 100 ppm TWA 435 mg/m3 TWA 
Methyl alcohol 67-56-1 200 pPm JWA- 260 mg/m3 TWA 
Methylene Diphenyt Isocyanate (MDI) 101-68-8 0.005 ppm TWA: 0.05 mg/m3 TWA 
OSHA· Final PELs -Time Weighted Averages (TWAs) 

Ethyl benzene 100-41-4 100 ppm TWA 435 mg/m3 TWA 
Methyl alcohol 67-56-1 200 opm JWA: 260 mg/m3 TWA 
Xytenes (o-, m-, p- isomers) 1330-20-7 100 ppm JWA: 435 mgtm3 TWA 
OSHA • Vacated PELs - Ceilings 

Methylene Diphenyllsocyanate (MDI) 
OSHA ·Vacated PELs -TWAs 

Ethyl benzene 
Methyl alcohol 
Xyienes (o-. m-. p- isomers) 

Material name: CC-915 Seatant/Adh Series 

101-68-8 0.02 ppm Cejling· 0.2 mg/m3 Ceiling 

100-41-4 100 ppm TWA 435 mg/m3 JWA 
67-56-1 200 ppm TWA: 260 mgim3 TWA 
1330-2Q-7 100 ppm JWA 435 mg/m3 TWA 

Material ID: 50014 Version#: 01 Revision date: 03-0CT-2006 Print date: 03-0CT-2006 
MSOS 
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9. PHYSICAL & CHEMICAL PROPERTIES 
Density 

Odor 

Color 

Physical state 

Freeze protect 

VOC (Volatile Organic 
Compounds) 

1.346 glee 
Solvent 

Various 

Paste 

No 

3.9% 

10. STABILITY & REACTIVITY 

Hazardous 
reactions/decomposition 
products 

Hazardous polymerization 

Conditions to avoid 

Stability 

Unknown due to the complex nature of this material. Fumes from complete or incomplete 
combustion may include carbon dioxide, carbon monoxide, water vapor, oxides of nitrogen and 
a wide variety of innocuous or toxic fumes. Additional decomposition products include oxides of 
nitrogen, amines, hydrogen cyanide and isocyanate-containing compounds. 

Hazardous polymerization can occur with elevated temperatures or contact with water. 

Avoid Strong Acids. Avoid water, amines, strong bases, alcohols and metallic hydrides. 

This product is stable under normal conditions but will react slightly with water to release some 
heat and carbon dioxide. The reaction is not violent. Carbon dioxide, carbon monoxide and in 
high temperature (Boo· F) low oxygen atmospheres such as in fire situations, hydrogen 
cyanide may be released. 

11. TOXICOLOGICAL INFORMATION 

Toxicological data 

LDSO 

If any toxicological data is available, it will be listed below: 

Toxicology Data - Selected LDSOs and LCSOs 
Ethyl benzene 

Methyl alcohol 

100-41-4 Inhalation LC50 Rat: 17.2 mg/U4H· Oral LD50 Rat: 3500 
mg/kg: Dennal L050 Rabbjt· 15354 mg/kg 

67-56-1 Inhalation LCSO Rat 83.2 mg/L/4H: Inhalation LC50 Rat: 
64000 ppm/4H· Oral LDSO Rat· 5628 mafkg· Dermal LD50 
Rabbit: 15800 mg/kg 

Methylene Diphenyllsocyanate (MDI) 
Xylenes (o-, m-, p- isomers) 

101-68-8 Oral LD50 Rat: 9200 mglkg 
1330-20-7 Inhalation LC50 Rat: 5000 ppm/4H· Oral L050 Rat: 4300 

mg/kg· Oennal LQSO Rabbjt: >1700 mg/kg 

Carcinogenicity If this product contains any carcinogens, they will be noted below: 

This product contains Methylene Diphenyl isocyanate {MDI). MDI is not listed by the NTP, 
IARC or regulated by OSHA as a carcinogen. However, it has been shown to alter cells in 
certain experiments. Although inconclusive, these cellular changes are thought to indicate 
potential carcinogenicity. 

IARC - Group 28 (Possibly Carcinogenic to Humans) 

Ethyl benzene 100-41-4 Monograph 77 !20001 
OSHA- Hazard Communication Carcinogens 

Ethyl benzene 100-41-4 ~ 

Local effects Single large does, and/or repeated exposures, may lead to sensitization to diisocyanates or 
polyisocyanates (asthma or asthma-like symptoms), causing an individual to experience 
adverse effects at exposure levels well below exposure limits or guidelines. Symptoms may 
include chest tightness, wheezing, shortness of breath, coughing or asthmatic attack, and may 
be delayed up to several hours. Extreme asthmatic reactions can be life threatening. Once 
sensitized, an individual may experience adverse symptoms upon exposure to dust, cold air or 
other irritants. Sensitization can last several months, years or be permanent in some cases. 
Chronic exposure may cause lung damage, including fibrosis and decreased lung function, 
which may be permanent. 

12. ECOLOGICAL INFORMATION 
VOC (Volatile Organic 
Compounds) 

Ecotoxlcological infonnation 

3.9% 

No data available for this product. 

Material name: CC-915 Sealant/Adh Series 
MateriaiiD: 50014 Version#: 01 Revision date: 03-0CT-2006 Print date: 03-0CT-2006 

MSOS 

416 
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13. DISPOSAL CONSIDERATIONS 
It is the obligation of each user of the product mentioned herein to determine and comply with the requirements of all applicable 
local, state and federal regulations. 

Waste disposal Dispose of waste material according to Local, State, Federal, and Provincial Environmental 
Regulations. 

14. TRANSPORT INFORMATION 
Department of Transportation (DOT) Requirements 

Not regulated as dangerous goods. 

lATA 

Not regulated as dangerous goods. 
IMDG 

Not regulated as dangerous goods. 

15. REGULATORY INFORMATION 
This MSDS is prepared and distributed pursuant to the Federal Hazard Communication Standard, 29 CFR 1910.1200. 

Federal regulations All components are on the U.S. EPA TSCA Inventory List. 

CERCLAISARA- Hazardous Substances and their Reportable Quantities 

Ethyl benzene 100-41-4 1000 lb final RQ· 454 kg final RQ 
Methyl alcohol 67-56-1 5000 lb final Rq: 2270 kg final RQ 
Methylene Diphenyllsocyanate (MDI) 101-66-6 5000 lb final RQ: 2270 kg final RQ 
Xylenes (o-, m-, p- isomers) 1330-20-7 100 lb final RQ; 45.4 kg final RQ 
CERCLA/SARA- Section 313- Emission Reporting 

Ethyl benzene 
Methyl alcohol 

100-41-4 0.1 % de minimis concentration 
67-56-1 1.0% de minimis concentration 

Methylene Diphenyllsocyanate (MDI) 101-68·8 1.0% de minimjs concentratjon Oisted under Chemical 
Category N120, Diisocvanatesl 

Xylenes (o-, m-. p- isomers) 1330·20-7 1.0% de minimis concentration 
CWA (Clean Water Act)- Hazardous Substances 

Ethyl benzene 100-41-4 Present 
Xylenes (o-, m-, p· isomers) 1330-20-7 ~ 
TSCA (Toxic Substances Control Act)· Section 12(b)- Export Notification 

Chlorobenzene 108-90-7 ~ 
Xylenes (o·, m·, P· isomers) 1330-20-7 Section 4 

State regulations If this product contains any ingredients listed under California Proposition 65, they will be 
noted below: 

California ·Proposition 65- Carcinogens List 

Ethyl benzene 100-41-4 carcinogen initial date 6/11/04 
Lead 7439·92-1 carcinogen, initial date 10/1/92 Trace impurity 
Nickel 7440-02-0 carcinogen jnil!al date 1011/89 Trace impurity 
California- Proposition 65 ·Developmental Toxicity 

Lead 7439·92-1 deyelopmenlaltoxlcjty Initial date 2/27187 Trace jmpuritv 
California ·Proposition 65- Reproductive Toxicity· Female 

Lead 7439·92·1 female reproductive toxicity Initial date 2/27/87 Trace impurity 
California- Proposition 65- Reproductive Toxicity - Male 

Lead 7439-92-1 male reproductjye toxicity initial date 2127167 Trace jmpurity 

International regulations This product has been classified in accordance with the hazard criteria of the Controlled 

HMIS Ratings 

SARA 311/312 HAZARD 
CATEGORIES 

WHMIS status 

Products Regulations and contains all the information required by the Controlled Products 
Regulations. 

Health: 2• 
Flammability: 2 
Physical hazard: 0 
Personal protection: X 
Immediate Hazard- Yes 
Delayed Hazard- Yes 
Fire Hazard- Yes 
Pressure Hazard - No 
Reactivity Hazard - No 

Controlled 

Material name: CC-915 Sealant/Adh Series 

Materiai iD: 50014 Version#: 01 Revision date: 03-0CT-2006 Print date: 03-0CT-2006 

MSDS 
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WHMIS labeling 

WHMIS classification 02A- Other Toxic Effects-VERY TOXIC 
028- Other Toxic Effects-TOXIC 

16. OTHER INFORMATION 
Product name(s) covered 

Disclaimer 

Issue date 

Prepared by 

A27010- CC-915 WHITE 24/10.1 
A27028- CC-915 WHITE S/PK 12/20.0 
A28310- CC-915 STONE 24/10.1 
A28324- CC-915 STONE S/PK 12/20.0 
A28410- CC-915 LIMESTONE 24/10.1 
A28412 • CC-915 LIMESTONE S/PK 12/20.0 
A28423 • CC-915 LIMESTONE UNLAB 24/10.1 
A28426 • CC-915 LIMESTN UNL S/P 12/20.0 
A28510- CC-915 BRONZE 24/10.1 
A28523 • CC-915 BRONZE S/PK 12/20.0 
A2861 0 • CC-915 TAN 24/10.1 
A28619- CC-915 TAN S/PK 12/20.0 
A2871 0 • CC-915 BLACK 24/10.1 
A28724- CC-915 BLACK S/PK 12/20.0 
A3061 0 - CC-915 MEDIUM BRONZE 24/10. 1 
A30710- CC-915 ALMOND 24/10.1 
A30712 • CC-915 ALMOND S/PK 12120.0 
A33710- CC-915 ALUMINUM STONE 24/10.1 
A33715- CC-915 ALUM-STONE S/PK 12/20.0 
A39212 • CC-915 CORAL REO 24/10.1 
A39312 - CC-915 TERRA COTTA 24/10.1 
A61210- CC-915 HUNTER GREEN 24/10.1 

The data in this MSDS has been compiled from publicly available sources. This data relates 
only to the designated product and not to the use of said product in combination with other 
materials. All materials may present unknown hazards and should be used with caution. 
Although certain hazards are described herein, we cannot guarantee that these are the only 
hazards which exist. Responsibility for proper precautions and safe use of the product lies with 
the user. All data in this MSDS is typical of the product as a whole, and does not represent 
any individual lot or batch, therefore, Bostik, Inc. makes no warranty about the accuracy of the 
data herein and assumes no liability for the use of such data. It is the responsibility of the user 
to comply with all applicable federal, state, and local laws and regulations. 

10/03/2006 

Pam Larsen 

Material name: CC-915 Sealant!Adh Series MSOS 

6/6 MateriaiiD: 50014 Version#: 01 Revision date: 03-0CT-2006 Print date: 03-0CT-2006 
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Initial 

PPG Industries 

20-YEAR HAWAII LIMITED WARRANTY 

DURANAR®, DURANAR®II, DURANAR® ULTRA-COOL, OURANAR®fC AND 

DURANAR®fC ULTRA-COOL® STANDARD COLORS 

Effective Date: June 1, 2008 

To: OLD COUNTRY MILL WORKS 
1212 E. 58TH Pl. 
Los Angeles, CA 90001 

Site: WHEELER AIR FORCE BASE 

Bowling Alley 
Kamehameha Hwy 
Wahiawa, HI 96786 

This Limited Warranty ("Limited Warranty"} applies to any Product shipped after June 1, 2008 and no 

previous warranty shall apply such Product sold after June 1, 2008. 

PPG INDUSTRIES, INC. {hereinafter "PPG INDUSTRIES" } warrants that the Product listed above, when: {1) 

purchased by a customer (hereinafter the "Purchaser") to coat Aluminum, Hot-Dipped Galvanized Steel 

(HDG} or Aluminum/Zinc-coated Steel (Galvalume) {hereinafter the "Metal" ) (2) cured by t he Purchaser 

or a third party (hereinafter the "Coater'') on behalf of the Purchaser in accordance with the Product 

Data Sheets supplied to Coater, will retain its Film integrity, Color and Chalk, as defined below, after the 

installation of the Metal coated with the Product consistent with the table attached hereto. 

DEFINITIONS: 

1. Film Integrity shall be defined as the absence of peeling, checking, chipping or cracking, except for 

such crazing or slight cracking as may occur on t ightly roll-formed edges or brake bends at the t ime 

of forming pre-painted sheet. 

2. Color Change shall be defined as freedom from fade or change as warranted in 6E units calculated in 

accordance with ASTM 02244-02, paragraph 6.2.2 CIEL *a*b*, 10• Observer, specular included. Color 

Change is measured on an exposed painted surface that has been cleaned of surface soils and chalk 

and the compared to corresponding values measured on the original or unexposed coated surface. 

3. Chalk or Oxidation sha ll be defined as a numerica l rating as warranted when measured in 

accordance with the standard procedures specified in ASTM D4214-98. 

THIS LIMITED WARRANTY IS SUBJECT TO THE FOLLOWING CONDITIONS AND LIMITATIONS. ALL OF THE 

FOLLOWING CONDITIONS AND ADDITIONAL CONDITIONS CONSTITUTE MATERIAL TERMS OF THIS LIMITED WARRANTY AND 

FAILURE TO SATISFY ANY ONE OR MORE OF THE CONDITIONS OR ADDITIONAL CONDITIONS BY PURCHASER OR COATER OR 

THEIR AGENTS OR REPRESENTATIVES SHALL RENDER THIS LIMITED WARRANTY NULL AND VOID AND RELEASE PPG 

INDUSTRIES FROM ITS OBLIGATIONS HEREUNDER. 

/ob/cci 
Date 

CONDITIONS: 

1. Purchaser, if not coating the Metal itself, must select a coater that complies with industry standards 

for cleaning the metal, and applying and curing the coating. 

PPG Industries 
5875 New King Ct. 
Troy, Michigan 48098 

Telephone (248) 641-2078 

Page 1 of 6 
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Initial 

PPG Industries 20-Year Hawaii Limited Warranty 

DURANAR®, DURANAR®II, DURANAR® ULTRA-COOL, DURANAR®FC AND DURANAR®FC 

ULTRA·COOL® STANDARD COLORS 

Effective Date: June 01, 2008 

2. The coated Metal must be a surface on which no standing water accumulates, or a vertical trim or 

sidewall surface of an external architectural, commercial, pre-engineered building. 

3. Product must be applied over a PPG INDUSTRIES approved Pretreatment in accordance w ith the PPG 

INDUSTRIES product data sheet. 

4. Metal cleaning and pretreatment must be sufficient to meet the performance requirements 

described in AAMA 621-02 for Coil Coated Hot Dipped Galvanized (HDG) and Zinc-Aluminum Coated 

Steel (Galvalume) Substrates or AAMA 620-02 for Coil Coated Aluminum and processed in 

accordance with the specifications and recommendations of the pretreatment supplier. 

5. Metal must be of sufficient quality and uniformity to meet the performance requirements described 

in AAMA 621-02 for Coil Coated Hot Dipped Galvanized (HDG) and Zinc-Aluminum Coated Steel 

(Galvalume) Substrates, orfor Coil Coated Aluminum AAMA 620-02. 

6. The coated Metal must not be cleaned with abrasive or chemical cleaners. 

7. Claims under this Limited Warranty must be sent by Purchaser or Coater in writing to PPG 

INDUSTRIES and must be received by PPG INDUSTRIES within thirty (30) days after discovery of the 

condition giving rise to the claim. 

8. In the event of a claim under this limited Warranty, Purchaser or Coater must supply 

documentation that the product in question was produced by PPG INDUSTRIES. In addition, 

Purchaser or Coater shall demonstrate to the reasonable satisfaction of PPG INDUSTRIES that the 

failure of the Product was due to a breach of the Limited Warranty stated herein. 

ADDITIONAL CONDITIONS FOR COATERS: 

The Purchaser shall fulfill, and shall cause the Coater to fulfill if Purchaser is not coating the Metal, each 

of the following obligations: 

1. Each batch of Product must be checked prior to use to assure the product meets or exceeds the 

fabrication requirements of Purchaser or Coater, as the case may be. Standard pre-ship testing and 

evaluation is acceptable. 

2. The Purchaser or Coater coating the Metal shall maintain adequate records to identify the coil 

coater, coil numbers, Product identification, date of application, and shall retain two (2) 

representative coated coupons for five (5) years from each batch of Product purchased from PPG 

INDUSTRIES. 

3. All paper records Purchaser or Coater are required to prepare and maintain under the terms of this 

Limited Warranty shall be retained by Purchaser or Coater for ten (10) years. Computer records shall 

be retained for twenty (20) years, and in the event of a claim hereunder PPG INDUSTRIES shall have 

the right to inspect such records. 

cl \eol c~ 
Date 

4. PPG INDUSTRIES shall, at reasonable times and in such manner as will not unreasonably interfere 

with Purchaser's or Coater's operations, be permitted to inspect the production line, coating 

equipment, metal treatment, curing conditions, and quality control facilities of Coater. 

PPG Industries 
5875 New King Ct. 
Troy, Michigan 48098 
Telephone (248) 641·2078 

Page 2 of 6 
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Initial 

PPG Industries 20-Year Hawaii Limited Warranty 

DURANAR®, DURANAR®II, DURANAR® ULTRA-COOL, DURANAR®FC AND DURANAR®FC 

ULTRA-COOL® STANDARD COLORS 

Effect ive Date: June 01, 2008 

5. All colors supplied in this technology by PPG INDUSTRIES to the Purchaser or Coater are covered by 

this Limited Warranty unless PPG INDUSTRIES specifically and in writing notifies the Customer 

otherwise prior to sale of the Product. 

6. This Limited Warranty shall not apply where PPG INDUSTRIES Product is mixed, used in combination 

with, or combined with any other material. 

LIMITATIONS: 

1. The Limited Warranty shall extend from the date of installation of the Metal coated with the 

Product or, should installation occur after six (6) months from application of the Product to the 

Metal by the Coater, from a date six (6) months after application of the Product on the Metal, 

whichever occurs first. Product applied to Metal that is later embossed is warranted provided the 

embossing process does not fracture the coating or metal or adversely effect paint adhesion or film 

integrity. Any corrosion or loss of adhesion as a result of the embossing process is not covered under 

this Limited Warranty. 

2. Non-uniform color changes that result from unequal exposure to sunlight and/or the elements are 

not covered by this Limited Warranty unless such color change meets the definition of Color Change 

above. 

3. This Limited Warranty does not extend to, or cover: (a) damage to the Product occasioned by 

improper storage of the coated Metal prior to installation (NCCA guidelines described in the series 

titled "How To Fabricate Pre-paint") or moisture or other contamination detrimental t o the Product 

because of improper packaging, handling, shipping, process ing and/or installation; or (b) damage to 

the Product which suffers from improper forming, fabrication, cut edge exposure, corrosion of the 

substrate or any other condition between the substrate and coating which causes coating 

degradation or delamination or (c) any deficiency in the cleaning, metal pretreatment, installation or 

failure of the metal for any reason. 

4. This Limited Warranty does not cover damage or failure of Product which damage or failure is 

attributable to acts of God, falling objects, external forces, explosions, fire, or other such similar or 

dissimilar occurrences beyond PPG INDUSTRIES' control. 

5. Purchaser's and Coater's sole and exclusive remedy, and PPG INDUSTRIES' liability under this 

Limited Warranty will be limited, at PPG INDUSTRIES' option, to recoating or replacing the Metal 

coated with the Product claimed to be defective, including re-installation costs. tn no event will PPG 

INDUSTRIES' obligation for a breach of this Limited Warranty exceed Five United States Dollars 

(US$5.00) per square foot of metal substrate to be refinished or replaced. Under no circumstances 

will PPG INDUSTRIES be held liable for any incidental, special, punitive or consequential damages. 

,, I Ofr. J D ' \ 

Date 

6. PPG INDUSTRIES must approve any recoating of the Metal substrate through submission of three (3) 

estimates that each includes the name of the coating products to be used, labor and material costs 

as well as any other costs associated with the work for refinishing or replacing the metal substrate. 

PPG INDUSTRIES reserves the right to approve or negotiate the contract for such recoating or 

replacement work if the initial est imate is unacceptable to PPG INDUSTRIES. In no event will the 

original applicable warranty period set forth in the warranty table be extended by a warranty claim. 

PPG Industries 
5875 New King Ct. 
Troy, M ichigan 48098 

Page 3 of 6 
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PPG Industries 20-Year Hawaii Limited Warranty 

DURANAR®, DURANAR®II, DURANAR® ULTRA-COOL, DURANAR®fC AND DURANAR®FC 

ULTRA-COOL® STANDARD COLORS 

Effective Date: June 01, 2008 

7. In the event of any subsequent fa ilure of any recoated or replaced coated Metal, Purchaser or 

Coater shall first make any claims against the supplier of those replacement materials. 

8. The warranty for any refinished or replaced metal substrate sha ll be only for the remainder of the 

original warranty period applicable t o the original coated meta l substrate. 

EXCEPT AS EXPRESSLY PROVIDED ABOVE, IN NO EVENT SHALL PPG INDUSTRIES BE LIABLE UNDER ANY THEORY OF 

RECOVERY, WHETHER BASED ON NEGLIGENCE OF ANY KIND, STRICT LIABILITY OR TORT, FOR ANY DIRECT, INDIRECT, 

SPECIAL, PUNITIVE INCIDENTAL OR CONSEQUENTIAL DAMAGES IN ANY WAY ARISING OUT OF THE PURCHASE OF THE 

PRODUCT OR FROM ANY POSSESSION OR USE MADE OF A PRODUCT. 

9. This limited Warranty is extended to Purchaser or Coater on ly and shall not inure to the benefit of 

any other party. PPG INDUSTRIES' name, trademark, or Limited Warranty shall not to be used in any 

warranty given by the Purchaser or Coater to their customers. 

10. This Limited Warranty is non-transferable and non-ass ignable by Purchaser or Coater, and Purchaser 

or Coater shall not permit their agents, representatives, customers, distributors, applicators, or 

contractors to claim, represent, or imply that this Limited Warranty extends to or is avai lable to 

anyone other than Purchaser or Coater. 

11. The applicab le warranty period shall be limited to, and shall in no event extend beyond, the 

warranty period as set forth in the warranty table or the warranty period extended by Purchaser or 

Coater to its customers, whichever is shorter. 

12. PPG INDUSTRIES and the Purchaser or Coater agree t hat this Agreement does not constitute an 

obligation of any kind whatsoever on the part of Purchaser or Coater to purchase any Product f rom 

PPG INDUSTRIES or an obligation on PPG INDUSTRIES' part to sell any Product to the Purchaser or 

Coater; but rather, it provides the governing terms and conditions as to the parties' respective 

liabilities and right s if, and when, any such purchase/sale of any of Product occurs. 

PPG INDUSTRIES reserves the right to termi nate this limited Warranty at any t ime upon t hirty (30) days 

advance written notice, except with respect t o any Product which has already been shipped to 

Purchaser or Coater. 

EXCEPT AS SET FORTH HEREIN, PPG INDUSTRIES MAKES NO OTHER EXPRESS WARRANTIES AND 

DISCLAIMS ANY IMPliED WARRANTIES, INCLUDING ANY IMPLIED WARRANTY OF MERCHANTABILITY 

OR FITNESS FOR A PARTICULAR PURPOSE OR USE, WITH RESPECT TO ANY OF THE PRODUCTS. 

MISCELLANEOUS: 

H-

1. All notices given under or pursuant to this Agreement shall be in w riting and documented in any of 

t he following forms: personally delivered, via email, f ax, or certified mail, postage prepaid, retu rn 

receipt requested, to the party t o whom such notice is t o be given as follows: 
litial 

0 10 <"1 

•ate 

PPG 

PPG Industr ies 
5875 New King Ct. 

PPG Industries 
5875 New King Ct. 
Troy, Michigan 48098 

• ATTN: Warranties Department 

Troy, Michigan 48098 

Telephone {248) 641-2078 

.. 
Purchaser/Coater: Old Country Millworks 

1212 E. 58TH Pl. 
Los Angeles, CA 90001 
ATTN: Ivan Padilla 

Page 4 of 6 
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PPG Industries 20-Year Hawaii Limited Warranty Effective Date: June 01, 2008 

DURANAR®, DURANAR®Il, DURANAR"' ULTRA-COOL, DURANAR®FC AND DURANAR®FC 

ULTRA-COOL® STANDARD COLORS 

2. No terms or conditions other than those stated herein, and no agreement or understanding, oral or 
written, in any way purporting to modify this Limited Warranty shall be binding on PPG INDUSTRIES 
unless made in writing and signed by its authorized representative. 

3. This Agreement shall be governed by and construed in accordance with the laws of the 
Commonwealth of Pennsylvania, United States of America without giving effect to any choice of 
conflict of law provision or rule that would cause the application of the law of the jurisdiction other 
than Pennsylvania. The Purchaser/Coater hereby consents to the jurisdiction of, and hereby waives 
any defenses based on lack of jurisdiction or venue by, the Commonwealth of Pennsylvania, 
Allegheny County, for all purposes and proceedings related to any dispute related to or arising out 

of this Agreement. 

In agreement with all provisions set herein, the parties sign in acceptance: 

PPG INDUSTRIES, INC. 
,/f . . ') ! !(!/(, 

Signature: 7 -i ·-72t'CI.'·:J l<-· / ~L NL'-/ 
/ 

By: Thomas McKay 

Title: Product Manager 

. Date: l Jn_ftfi. 

PPG lndustri es 

5875 New King Ct. 

~LD COU~TRY MILL~~~ - _/_;/' 
Signature. ~d-.c?< .. · . //. 
By: \v~=>--J\ · ~~) ;:;~ \..__~- ~ 
Title: Cs?-,TQI-\.b'l:L <?)s>"lz..:-.J \ q.::;_ 

Date: D\ } o(,, / ?~oc/\ 
v I 
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PPG Industries 20-Year Hawaii limited Warranty 

DURANAR* , DURANAR®JJ, DURANAR® ULTRA-COOL, DURANAR®FC AND D URANAR®fC 

UL TRA· COOL ® STANDARD COLORS 

WARRANTY TABLES 

Effective Date: June 01, 2008 

DURANAR®, DURANAR®II, DURANAR® ULTRA-COOL, DURANAR®FC AND DURANAR®FC U LTRA

COOL® STANDARD COLORS 

Warranty in years for all Exposure Conditions 

Film Integrity 
Color Chalking 

Type of Environment or Locat ion (Years) 
ll E ~ 5.0 <! 8 Rating 
(Years) (Years) 

Residential, Commercial and School - Buildings used for habitation 

Distribution Centers, Hotels, Shopping Malls, Office Buildings 20 20 20 
Assembly Factories and Schools located in rural or residential areas 

Industrial- Steel mills, Power Generating Stations, Oil Fields, Oil No 
Refineries, Ore Mines, Chem ical Plants, Paper Mills, or other unusual 10 

Warranty 
5 

environmental exposure 

Severe M arine - One mile to within 1000 feet of salt water. There is 20 20 20 
no warranty if closer than 1,000 feet 

THIS LiMITED WARRANTY APPLI ES ONLY TO PRODUCTS SOLD BY PPG INDUSTRIES AND APPLIED TO METAL THAT IS USED IN THE 

CONTINENTAL UNITED STATES, HAWAII, ALASKA, CANADA, AND MEXICO (THE CARIBBEAN EXCLUDED) unless PPG INDUSTRIES 

specif ically and in writing notifies the Customer otherwise prior to sale of the Product 

PPG INDUSTRIES retains the r ight to determine the Environmental Location condition during a warranty investigation 

and may deem the specific warranty performance based on close proximity to one of the severe environmental 

conditions noted above. 

For the purpose of this Limited Warranty, Standard Colors use a group of pigments suitable for the majority of color 

matches. Some color request s cannot be formulated with durable pigments and will not carry the above mentioned 

warranty. The customer will be informed as to these exceptions. 

FOR ALL INDUSTRIAL APPLICATIONS- Customer is required to consult with PPG INDUSTRIES before any installation t akes 

place and PPG INDUSTRIES reserves the right to change the terms of this warranty based on the findings of such 

environmental exposures and/ or conditions. 

FOR ALL SEVERE MARINE APPLICATIONS- Homeowner or building owner is requ ired by PPG INDUSTRIES to perform annual 

maintenance of the building in the form of a sweet water r inse (tap water). Homeowner or building owner is 

required to keep records of such maintenance for the warranty to be enforceable. THERE IS NO WARRANTY if building is 

located less t han one mile from seashore or any other body of salt water. 

PPG Industries 
5875 New King Ct. 
Trn11 tl.llirhfn::.n A~nQs:! 

QC.N 
Initial 

o' /Dro /<>9 
Date 

Page 6 of 6 



CPC Project F07-AR08 Final Report, Annex 2 2G8 

 

 



ERDC/CERL TR-12-3 2H1 

Appendix 2H: Suggested Maintenance/Care 

1. Inspect and clean gutters and downspouts of all debris on a bi-annual 
basis. 

2. Inspect exposed sealants and fasteners on an annual basis. Repair as 
required. 

3. Visually inspect roof surface for collection of debris or mold/mildew. 
Pressure wash without chemical to correct as needed. 

4. Do not let any grease, solvents or contaminants, etc. come in contact 
with roof surface. Carefully clean and remove any foreign materials us-
ing a non abrasive /water soluble cleaner. Test cleaner in small area be-
fore use and consult with coil manufacturer for compatibility prior to 
use of cleaner. 

5. Contact original installer if any damage to Structural Standing Seam 
Roofing System due to any cause to initiate proper repairs. 
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A Retrofit Sub-Purlins: "Roof Hugger". 
1. Description: 

a. 1-piece, custom-punched, Z-section. 
b. Prepunched to nest into existing rib profiles. 
c. Prepunched for fasteners. 
d. Fastens directly into existing purlins with fasteners. 

2. Material: Galvanized steel , ASTM A 653 or A 1011, G-90, yield strength 50 ksi. 

Specifier Notes: Specify gauge. 16 gauge is standard. Consult Roof Hugger for other gauges, 
including engineering values and lead time. 

3. Thickness: [16) [14) [ __ ]gauge. 

Specifier Notes: Sub-purlins are typically produced 3/8 inch to 1 inch taller than the height of the major 
ribs of the existing roof panels. Consult Roof Hugger for cost-efficient sizes to meet project 
requirements if web height other than manufacturer's standard is needed. 

4. Web Height: [ ___ inches] [manufacturer's standard). 

Specifier Notes: The number of holes provided in the base flange will be greater than or equal to the 
required number of fasteners to be installed per linear foot. Custom hole punching of the base flange is 
available upon request. Roof Hugger may punch additional unused holes in the base flange to aid in 
installation or to minimize conflict with existing fasteners. 

B. Base Flange: Prepunch base flange to manufacturer's standard. 

C. Fasteners: 

Specifier Notes: The following fasteners are typical minimum for attachment of new sub-purlins to 
existing metal building purlins. Fastener length will vary with thickness of existing insulation. Fastener 
length of 1-1/4 to 1-1/2 inches is typical. 

Attachment of sub-purlins to existing structural steel (i.e. bar joist/structural channels) will require 
appropriate fasteners. Roof Hugger does not supply fasteners. Consult Roof Hugger for additional 
information regarding fasteners. 

1. Attachment to Existing Purlins: #12-14 threads per inch, self-drilling, Tek-2. 
a. length: Required to penetrate existing purlins in accordance with fastener attachment 

standards. 
2. Sub-Purlins Installed Mid-Span: Expansion-type fasteners, #10-4 Fablock fasteners or equal. 

Specifier Notes: Delete Accessories if "Webtherm TM" thermal spacer is not required. 

2.3 ACCESSORIES 

A Thermal Break: "Webtherm" thermal spacer. 5/8 inch high. 

PART 3 EXECUTION 

3.1 EXAMINATION 

Roof Hugger 13145 {13 34 21)- 3 
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A Examine areas to receive sub-purl ins. Notify Architect if areas are not acceptable. Do not begin 
installation until unacceptable conditions have been corrected. 

B. Verify existing purlins and eave struts are in good serviceable condition, without rust-thru of 
flanges. 

C. Field Verify Before Installation of Sub-Purlins: 
1. Existing panel profile and panel rib dimensions. 
2. Existing panel run-out by measuring roof over several 20-foot areas to confirm panels were 

installed on module and in-square. Note variations. 

Specifier Notes: Indicate on the Drawings details of the major and minor rib configurations of the 
existing roof panels. If the existing roof is standing seam. indicate thickness of thermal blocking, if 
installed. Roof Hugger existing panel details are available to aid in obtaining this information. Refer to 
www.roofhugger.com/roof_details.html, details 17, 18, 19, and 20. 

3.2 INSTALLATION 

Specifier Notes: Consult Roof Hugger for information regarding the installation of sub-purlins for special 
situations. 

A Install sub-purlins in accordance with manufacturer's instructions at locations indicated on the 
Drawings. 

Specifier Notes: The existing roof is not weathertight until new roof panels are installed over the sub
purlins. Installation of sub-purlins may need to be limited to the amount that can be roofed over each 
day. Consult Roof Hugger to discuss other options to minimize weather issues. 

Edit the following paragraph as required . 

B. Limit installation of sub-purlins to amount that can be roofed over each day. 

Specifier Notes: Specify number of fasteners (typically less than or equal to the number of holes 
specified in paragraph 2.2.8) required to be installed per linear toot, as determined by wind load criteria. 
Typically 2 fasteners per linear foot are required. Refer to Roof Hugger chart for allowable uplift loads. 
Edge zones and field can be specified separately if desired. 

C. Install [1] [2] [3] fasteners per linear foot. 

D. Install sub-purlins directly over existing purlins and fasten to existing purlin through existing panel 
pan section. 

Specifier Notes: In high-wind zones, sub-purlins can be attached to existing serviceable roof panels mid
span between existing purlins to add capacity to the new roof panels. (See Engineering Chart) This is 
typically done in roof edge and corner zones when existing purlin spacing is inadequate. The next three 
sentences refer to attachment of sub-purlins to existing panels. Delete if not required . 

E. Install expansion-type fasteners by field-drilling through sub-purlin and existing roof panel for sub
purlins installed in mid-span. 

F. Install 1 expansion-type fastener on each side of main rib for attachment of sub-purlin to existing 
standing-seam panels. 

Roof Hugger 13145 (13 34 21)- 4 
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G. Install 1 expansion-type fastener between main ribs for attachment of sub-purlin to existing screw
down panels for mid-span attachment. 

Specifier Notes: Typically, roof fasteners are located adjacent to the major panel ribs. Fasteners 
located in the center of the existing roof pan can cause sub-purlins to roll or "porpoise". Special 
punching by Roof Hugger may be possible to minimize the removal of existing roof fasteners located in 
the center of the existing roof pan. Consult Roof Hugger to review options. 

H. Removal of Existing Roof Fasteners: 
1. Do not remove existing roof fasteners unless installation of sub-purlins over fasteners causes 

sub-purlins to roll or "porpoise". Some distortion of base flange of sub-purlins caused by 
existing roof fasteners is normal. 

Specifier Notes: In colder climates, special attention should be given to flashing the opening created by 
removal of the existing skylights to minimize migration of warm, moist air into this cavity. 

Delete the following paragraph if there are no existing skylights. 

I. Existing Skylights: 
1. Install sub-purlins over existing skylights. 
2. Cut out existing skylights after sub-purlins are installed if new skylights are to be installed 

over existing skylights. 
3. Trim openings as required. 

Specifier Notes: Delete the following sentence if "Webtherm™" thermal spacer is not required. 

J. Install thermal break in accordance with manufacturer's instructions. 

END OF SECTION 

Roof Hugger 13145 (13 34 21)- 5 
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~BASF 
The Chemical Company 

2008 CERTIFIED TEST REPORT 

ACCELERATED WEATHERING - 2000HRS 

BASF Corporation certifies the test results given below for the Ultra Cool Fluoroceram® and 
Fluoroceram® coil coatings system when properly applied and baked per BASF specifications. 

Product Tested 
Fluoroceram®, Fluoroceram® Ultra Cool, 

Procedure 
Panels were tested for 2000hrs per ASTM G154 using UVA-340 bulb, with 8hr UV followed by 4hr 
condensation exposure. 

Results 
2000hrs- Passes adhesion per ASTM 03359, Chalk rating (8) per ASTM 04214, and color 
change ( <5 DE) per ASTM 02244 

Average Performance 

Adhesion 
Chalk Rating 
Color Change 

(ASTM 0 3359): 10 no loss of adhesion 

Date 
April 23, 2008 

Approval 

Mark Slawikowski 
Group Leader 
BASF Corporation 

BASF Corporation 
3000 Continental Drive - North 
Mount Olive, N.J. 07828 -1234 
Tel: (800) 526·1072 
www.basf.com/usa 

(ASTM 0 4214): 10 no chalking 
(ASTM 0 2244): 1.74 Delta E 
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~1 BASF 
The Chemical Company 

2008 CERTIFIED TEST REPORT 

CYCLIC CORROSION 

BASF Corporation certifies the test results given below for the Ultra Cool Fluoroceram® and 
Fluoroceram® coil coatings system when property applied and baked per BASF specifications 

Product Tested 
Fluoroceram®, Fluoroceram® Ultra Cool, 

Procedure 
Panels were tested in cyclic corrosion per ASTM 05894. 

Results 
2016hrs- Passes per ASTM 0714, ASTM 0610 and ASTM 01654. 

Average Performance 

Blistering (ASTM D 714) : 
Rust ASTM D 610) : 
Scribe Creep (ASTM D 1654): 
Edge Creep (ASTM D 1654): 

Date 
April 23, 2008 

Approval 

,r ·- ' / 

.\·l~{i ~/},·· .. ··-·-·······--·· 
,··,.· 

Mark Slawikowski 
Group Leader 
BASF Corporation 

BASF Corpor~tlon 
3000 Continental Drive - North 
Mount Olive, N.J. 07828 -1234 
Tel: (800) 526-1072 
www.basf.com/usa 

10 no blistering 
10 
8 
7 
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~11 BASF 
The Chemical Company 

2008 CERTIFIED TEST REPORT 

MANDREL BEND 

BASF Corporation certifies the test results given below for the Ultra Cool Fluoroceram® and 
Fluoroceram® coil coatings system when properly applied and baked per BASF specifications. 

Product Tested 
Fluoroceram®, Fluoroceram® Ultra Cool, 

Procedure 
Panels were prepared and evaluated per ASTM 0522. Samples were bent at 180° over a 
3/8" and 1/8" mandrel. 

Results 
No visual cracking. 

Average Performance 

ASTM D 522: No cracking seen on bend. 

Date 
April 23, 2008 

Approval 

_. - ... 

Mark Slawikowski 
Group Leader 
BASF Corporation 

BASF Corporation 
3000 Continental Drive - North 
Mount Olive, N.J. 07828-1234 
Tel: (800) 526·1 072 
www.basf.com/usa 
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Appendix 2K: Cool Metal Roofing Coalition 
Report 
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I. Cool Roof Prescriptive Requirements for Low Slope Non-Residential - We 
are in agreement with the cost effective study that was performed as noted 
below: 
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C.llfomle Climate Zone 

This analysis, that assumed a $0.50/sq. ft. cost premium for cool roofing, 
indicated that Zones I , 3, 5, and I6 should be excluded because cool roofing is 
not cost effective in those zones. Furthermore, Zones 4 and 11 are not cost 
effective unless the equipment savings are included. Our position is that Zones 
I , 3, 4, 5, 11, and 16 should alii be excluded from the cool roof requirement. The 
arguments presented at the May I 7 meeting by the CEC that Zones 3 and 5 
should not be excluded because cool roofs are required in these zones in the 2005 
Title 24, and that there was going to be a tradeoff given in these zones with 
regard to the prescriptive insu.lation requirement, are not acceptable. The 
argument that these zones should be included because they are in 2005 is not 
consistent with the recent CEC analyses with the most up-to-date cost numbers, 
as illustrated above. If one looks at the analysis done for the 2005 Title 24, and 
uses the same cost premium of $0.50/sq. ft, even more zones (2 and 12) should 
have been excluded as noted below: 

(June 13, 2007) 
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We also do not agree with the policy decision to include equipment costs in the 
analysis. This is not consistent with the assumptions made for all other roofing 
types, and it is not a reasonable assumption for alterations-where more efficient 
equipment will not likely be considered by home and building owners when 
making decisions on a new roof covedng. 

With regard to the proposed tradeoff in Zones 3 and 5 with insulation 
requirements, we are reviewing the recent report on this and are not in a position 
to evaluate it at this time, but it would be more consistent and reasonable to see 
the cool roof and insulation prescriptive requirements stand on their own merits, 
rather than artificially including zones in this manner. 

We strongly recommend that the additional climate zones 3, 4. 5. and II be 
excluded from the 2008 cool roof requirements for low slope non-residential. 

2. Above Sheathing Ventilation (ASV) The Cool Metal Roofing Coalition 
strongly supports the proposed language in the template submitted by the Metal 
Construction Association in March 2007. We feel that the cooling benefit from 
Above Sheathing Ventilation has been scientifically demonstrated and that the 
CEC has not specifically included the six-year PIER/industry research project 
results. The CEC ' s proposed cool roof equivalence for alterations (R=0.85 or 
greater above roof deck thermal resistance over a vented attic) represents the 
thermal resistance offered by at least W' air space that would be created from 
roofing products offset mounted. The submitted study by ORNL demonstrated 
that natural convective airflow occurs with ASV, which is also supported by 

(June 13, 2007) 
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Physics. The research shows that ASV is a viable prescriptive equivalence for 
cool roofing. 

As mentioned above, we appreciate the language that recognizes the energy 
efficiency benefits of a% inch space above the roof deck for re-roofing, 
alterations applications. And we strongly recommend that ASV also be 
applicable to new construction as well as alterations, as proposed in our March 
2007 Measure Information Template for ASV. We support the wording as 
presently included in the proposed 2008 standards and look forward to presenting 
additional substantiating research results on this topic. 

Thank you again for taking the time to incorporate stakeholder input and to work 
together to reduce California's energy consumption and associated climate change 
emissions, while allowing the use of roof colors desired throughout California. 

Addendum with Editorial Suggestions 

The Cool Metal Roofing Coalition continues evaluating all proposed updates to Title 24 
and wishes to note several editiorial items that the CEC should consider: 

Section 118(i) 1 - Exception - Default values for non-CRRC labeled products are not 
inclusive of all roofing types, such as membrane, metal other than tile. Suggest specifying 
"asphalt shingles", then "all other roofing" as second category but not listing separately. 

Section 118(i)2 - The equation for determining the aged value of reflectance if only the 
CRRC initial value is known is incorrect. It should be 0.2 + 0.70(rho initial- 0.2). Also, 
this equation is only valid for nonresidential low-slope roofs, where the prescriptive aged 
value requirement is 0.55. Appropriate equations will have to be provided for the other 
roofing categories. 

SRI equivalent- Where the equivalent SRI is referenced in several sections (e.g. Section 
ll8(i)3, Section 143(a)IA), this needs to be determined for the aged reflectance to be 
consistent. As it stands, the equivalent is based on initial properties, which undermines 
the intent of basing the standard on aged performance. 

Suggest replacing "high-sloped" roof with "steep-sloped" roof, where it occurs which is 
more consistent with conventional terminology and what is used in the building codes. 
Also, a definition should be added for "steep-sloped" roof that would be a roof that has a 
ratio of rise to run greater than 2: 12. 

(June 13, 2007) 
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Appendix 2L: Return On Investment 
Calculations 

Roof Huggers 

New Material Roof Huggers Comments 
Material cost - roof huggers $29,420.00  
Material cost - fasteners $1,000.00  

Labor - installation $9,800.00 Assumption - Roof Hugger installation is 
!0% of total labor costs 

Cleaning & treatment of existing roof $500.00  

 

Existing Roof Materials Comments 

Demolition of Existing Roof $100,000.00  

Disposal of roof debris $25,000.00  

Cost of Facility Closure $21,000.00 Assumption - $1000/day lost revenue, 21 
day closure 

   $146,000.00 

 

Total Initial Cost $40,720.00  
Cost savings $105,280.00  

Return on Investment 3.59 Since all costs are initial costs, return on 
investment is immediate in this case 
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Energy Reduction 

  Ultra-Cool Roof Material combined with air gap 
created by using two roofs 

Conventional Roofing Material Cost Difference 

 Material Cost (Ultra-Cool)  $100,00.00 Material Cost (Conventional Material)  $50,000  $50,000.00 

   Assumed Power use (Bldg 835) $12,000  

  Assume Half building power used for cooling  $6,000  

YR 
Ultra-Cool Roof Material combined with air gap 
created by using two roofs - energy cost (cooling 
from roof heat) 

Conventional Roofing Material- energy cost 
(cooling from roof heat) Annual difference 

Cumulative Cost of 
improved cooling  
(negative numbers 
represent positive r) 

1 $1,800.00  $6,000.00  -$4,200.00  $45,800.00  Difference in Lifetime cost  $229,043.16 

2 $1,890.00  $6,300.00  -$4,410.00  $41,390.00  30-year ROI  4.58 

3 $1,984.50  $6,615.00  -$4,630.50  $36,759.50  Breakeven occurs in year  10 

4 $2,083.73  $6,945.75  -$4,862.03  $31,897.48  

5 $2,187.91  $7,293.04  -$5,105.13  $26,792.35  

6 $2,297.31  $7,657.69  -$5,360.38  $21,431.97  

7 $2,412.17  $8,040.57  -$5,628.40  $15,803.56  

8 $2,532.78  $8,442.60  -$5,909.82  $9,893.74  

9 $2,659.42  $8,864.73  -$6,205.31  $3,688.43  

10 $2,792.39  $9,307.97  -$6,515.58  -$2,827.15  

11 $2,932.01  $9,773.37  -$6,841.36  -$9,668.51  

12 $3,078.61  $10,262.04  -$7,183.43  -$16,851.93  

13 $3,232.54  $10,775.14  -$7,542.60  -$24,394.53  

14 $3,394.17  $11,313.89  -$7,919.73  -$32,314.25  

15 $3,563.88  $11,879.59  -$8,315.71  -$40,629.97  

16 $3,742.07  $12,473.57  -$8,731.50  -$49,361.47  

17 $3,929.17  $13,097.25  -$9,168.07  -$58,529.54  

18 $4,125.63  $13,752.11  -$9,626.48  -$68,156.02  

19 $4,331.91  $14,439.72  -$10,107.80  -$78,263.82  

20 $4,548.51  $15,161.70  -$10,613.19  -$88,877.01  
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21 $4,775.94  $15,919.79  -$11,143.85  -$100,020.86  

22 $5,014.73  $16,715.78  -$11,701.04  -$111,721.90  

23 $5,265.47  $17,551.56  -$12,286.10  -$124,008.00  

24 $5,528.74  $18,429.14  -$12,900.40  -$136,908.40  

25 $5,805.18  $19,350.60  -$13,545.42  -$150,453.82  

26 $6,095.44  $20,318.13  -$14,222.69  -$164,676.51  

27 $6,400.21  $21,334.04  -$14,933.83  -$179,610.33  

28 $6,720.22  $22,400.74  -$15,680.52  -$195,290.85  

29 $7,056.23  $23,520.77  -$16,464.54  -$211,755.39  

30 $7,409.04  $24,696.81  -$17,287.77  -$229,043.16  

Total $119,589.93  $398,633.09  -$279,043.16 

Total w/up front costs $219,589.93  $448,633.09  

Difference in initial 
investment 

$50,000.00   

Composite ROI 
Roofing Cost Conventional Roof Cost Comments 

Equipment  $     15,000.00  Construction and  
Materials 

$351,570.00  Wheeler AAF programmed replacement 
schedule, FY07 

Materials  $   129,420.00  

Shipping  $     15,000.00  
Facility Expenses $ 21,000.00  Estimated cost of closing the facility during 

construction 
Labor  $     98,000.00  
Overhead/profit  $     64,355.00  

Total Estimate $372,570.00   
Total Cost  $   321,775.00  

 
Net Benefit – Roof removal $105,280.00  
Net Benefit – Energy Reduction $229,043.16  
Total Net Benefits $334,323.16  
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Initial Cost of Using New Roofing Technology $(50,795.00) 

Cost/Benefit 0.2 
ROI 6.6 
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Appendix 2M: Photographic Documentation 

CERL ROOF INSTALL 835 WHEELER ARMY AIRFIELD 
DMWR BOWLING CENTER 

CONTRACT # W9132T-06-D-0001 

 
ROOF BEFORE - 03 AUG 08 

 
ROOF AFTER  - 17 SEPT 08 
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Roof Before - 03 Aug 08 

 
ROOF AFTER - 17 SEPT 08 
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ROOF BEFORE 

 
ROOF AFTER  - 17 SEPT 08  
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Roof Installation Sequence 
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Troop self-help interface: detail, storage add-on, back side. 
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Project Completion Photos, 17 September 2008  

 
 



ERDC/CERL TR-12-3 2M11 

 
 

 
 



ERDC/CERL TR-12-3 2M12 

 
 

 



 

REPORT DOCUMENTATION PAGE 
Form Approved 

OMB No. 0704-0188 
Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and 
maintaining the data needed, and completing and reviewing this collection of information.  Send comments regarding this burden estimate or any other aspect of this collection of information, including 
suggestions for reducing this burden to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, 
Suite 1204, Arlington, VA  22202-4302.  Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a collection 
of information if it does not display a currently valid OMB control number.  PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. 

1. REPORT DATE (DD-MM-YYYY) 
March 2012 

2. REPORT TYPE 
Final 

3. DATES COVERED (From - To) 
 

4. TITLE AND SUBTITLE 
Demonstration of Improved Technologies for Rehabilitating Metal Roofing in 
Severely Corrosive Environments 

5a. CONTRACT NUMBER 
 

5b. GRANT NUMBER 
 

5c. PROGRAM ELEMENT NUMBER 
 

6. AUTHOR(S) 
David M. Bailey, L.D. Stephenson, Ashok Kumar, Katharine Sweeton, 
Lawrence Clark, Michael W. Surratt, Karl Palutke, and Alan Meier 

5d. PROJECT NUMBER 
MIPR7CCORB1019 

5e. TASK NUMBER 
 

5f. WORK UNIT NUMBER 
 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
U.S. Army Engineer Research and Development Center 
Construction Engineering Research Laboratory 
P.O. Box 9005 
Champaign, IL 61826-9005 

8. PERFORMING ORGANIZATION REPORT 
    NUMBER 

ERDC/CERL TR-12-3 

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 
Office of the Secretary of Defense (OUSD(AT&L)) 
3090 Defense Pentagon 
Washington, DC 20301-3090 

10. SPONSOR/MONITOR’S ACRONYM(S) 
OSD 

11. SPONSOR/MONITOR’S REPORT  
      NUMBER(S) 

 

12. DISTRIBUTION / AVAILABILITY STATEMENT 
Approved for public release; distribution is unlimited. 

13. SUPPLEMENTARY NOTES 
 

14. ABSTRACT 
The objective of this project was to successfully demonstrate and evaluate two technologies for extending in place the service 
life of failed metal roofs on two different buildings at Wheeler Army Airfield, which is located in a severely corrosive marine en-
vironment. A polyurea-hybrid coating was applied to a leaking corrugated aluminum-panel roof on a barracks building, and a 
structural standing-seam metal roofing (SSSMR system) with an innovative sub-purlin framing system was used to re-cover a 
severely corroded metal roof over the Bowling Center.  
Because both technologies allowed the existing metal panel roof to remain in place, rehabilitation could be completed more 
quickly and cost-effectively than a full replacement. The projected return on investment (ROI) for these technologies ranged 
from 21.6 to 28.7 depending on assumptions. Additional benefits not quantified in the ROI analyses include deferred roof-
removal costs; reduced costs for restoring protection of building occupants and interior furnishings; and reduced disruptions of 
building operations during rehabilitation. 
When full replacement of a failed metal roofing system is being considered, Army facility managers should also evaluate the fea-
sibility of using one or both of the demonstrated technologies to reduce roof rehabilitation time and cost burdens. 

15. SUBJECT TERMS 
Corrosion Prevention and Control Program, roofing, facility management, maintenance and repair (M&R), Wheeler Army 
Airfield (AAF) 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION 
OF ABSTRACT 

18. NUMBER 
OF PAGES 

19a. NAME OF RESPONSIBLE 
PERSON 

a. REPORT 

Unclassified 

b. ABSTRACT 

Unclassified 

c. THIS PAGE 

Unclassified  262
19b. TELEPHONE NUMBER (include 
area code) 
 

 Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std. 239.18 


	Abstract
	Table of Contents
	List of Figures
	Preface
	Executive Summary
	Unit Conversion Factors
	1 Introduction
	1.1 Problem statement
	1.2 Objective
	1.3 Approach

	2 Technical Investigation
	2.1 Polyurea coating
	2.1.1 Technology description
	2.1.2 Project roof overview
	2.1.3 Project design
	2.1.4 Installation
	2.1.5 Project plan deviations

	2.2 Metal roof re-cover
	2.2.1 Technical description
	2.2.2 Project roof overview
	2.2.3 Project design
	2.2.4 Installation
	2.2.5 Project plan deviation

	2.3 Technology operation and monitoring

	3 Discussion
	3.1 Polyurea coating
	3.1.1 Metrics
	3.1.2 Results
	3.1.3 Lessons learned

	3.2 Metal roof re-cover
	3.2.1 Metrics
	3.2.2 Results
	3.2.3 Lessons learned


	4 Economic Summary
	4.1 Costs and assumptions
	4.2 Projected ROI for polyurea coating
	4.3 Projected ROI for metal roof re-cover
	4.4 Projected ROI for combined CPC technology demonstration cost

	5 Conclusions and Recommendations
	5.1 Conclusions
	5.2 Recommendations
	5.2.1 Applicability
	5.2.2 Implementation


	References
	Figures
	Annex 1: Supplementary Information and Data for Polyurea Recoating Task
	Appendix 1A: VFI™ Coating Manual
	Appendix 1B: VFI™ Polyurea-Hybrid Test Coating Information 
	Appendix 1C: Contractor Health, Accident Prevention, and Safety Plans 
	Appendix 1D: Daily Quality Reports
	Appendix 1E: Material Information – JOMAX Mildewcide 
	Appendix 1F: Coating Thickness Report 
	Appendix 1G: Coating and Labor Warranties

	Annex 2: Supplementary Information and Data for Roof Re-covering System
	Appendix 2A: Hi-Tec Roofing MRS 200 Project Details
	Appendix 2B: Contractor Health, Accident Prevention, and Safety Documents
	Appendix 2C: Testing ASTM 1592 Report
	Appendix 2D: Design Calculations Report
	Appendix 2E: Rust-Inhibiting Primer Product Information
	Appendix 2F: Material Information–Seam Sealant
	Appendix 2G: Coating Manufacturer 20-Year Warranty
	Appendix 2H: Suggested Maintenance/Care
	Appendix 2I: Roof Hugger™ Guide Specification
	Appendix 2J: BASF Certified Test Report
	Appendix 2K: Cool Metal Roofing Coalition Report
	Appendix 2L: Return On Investment Calculations
	Appendix 2M: Photographic Documentation

	Report Documentation Page



