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Topic:  
Environmental (and fiscal) aspects of synthetic white membrane, harmful elements of oil based roofing, clean water, energy, and taxpayer VALUE.  
This paper is primarily intended for energy/water professionals, or other environmental stewards.  The purpose of this presentation is to provide simple physics, scientific evidence, public record, published specifications, and illustrate “The Reality of Green Roofing”, and the copious amounts of oil being wasted on archaic and dangerous design.  
Personal Bio:
State certified roofing contractor (37 years, now retired), licensed consultant, and fiscally conservative environmentalist.  I am also the “Language and Technical Terminology Compliance Consultant” for a Belgian legal firm specializing in environmental law and infrastructure reports on third world countries. 
I’ve been blessed to participate as a judge for the Governor’s “Sustainable Florida” and “Sustainable Schools” initiatives numerous times. “Responsible Conservation” is my theme, with a primary focus on the interface between roof system materials, energy reduction, and clean water at a value to taxpayers.  
I have only friends in the industry, and they are certainly entitled to their position or theme, but this is my philosophy and research which I offer to you without prejudice.  Comments or observations throughout this presentation are mine alone. 
Placing value in your consideration, let us proceed with my observations and end with your conclusions:
The Asphalt Roofing Manufacturers Association (ARMA) is the largest oil based roofing organization in the United States, and this is their vision:
General Mission of ARMA

· [image: image1.emf]To promote and further the sale and use of bituminous-based roofing products. 

· To defend and protect the asphalt roofing industry from actions that may restrict the sale of certain bituminous-based roofing products. 

· To provide a forum to coordinate activities that would benefit from group attention. 

· To provide liaison with others having an influence on the industry (i.e., other associations, building code agencies, etc.). 

· To serve as a voice for the industry, presenting collective positions on issues of concern. 

· To maintain a strong and active membership.

History Channel Explores Asphalt Roofing In Modern Marvel's "Secrets of Oil"
[Washington, DC] (September 15, 2008) –The Asphalt Roofing Manufacturers Association [ARMA] is featured in a new episode of The History Channel's Modern Marvels series titled "Secrets of Oil." The episode includes a segment on asphalt shingles -- one of today's marvels, which is used on approximately 80 percent of homes in the United States.  Modern Marvels looks at the ways oil is used beyond gasoline and transportation. It shows how asphalt shingles are made and the benefits they bring to rooftops.
"Asphalt shingles are the leading choice for residential roofing in the United States because they provide quality, durability, versatility and economy," said Reed Hitchcock, Executive Director, ARMA. "Asphalt is the key to the durability of asphalt shingles, allowing them to endure harsh weather conditions all year round in every climate."
For the past 150 years, asphalt has proved the most popular roofing material in North America. Today four out of five homes are roofed with asphalt shingles. More than 12.5 billion square feet of asphalt shingle products are manufactured annually, which is enough to cover more than 5 million homes. 

The benefits of asphalt shingles include:  You will notice the complete absence of environmental benefit.
· Product Performance -- Asphalt shingles perform well in extreme temperatures and in areas where wind, water and ice are prevalent. 

· Affordability -- The efficient, high-volume production and relatively low application cost of asphalt shingles provide consumers with an overall value that’s tough for other roofing materials to match, especially in terms of comparable life expectancy. 

· Low Maintenance -- Asphalt shingles, when properly chosen and applied, require little or no regular upkeep and are easily repaired if damaged. 

· Ease of Application -- Asphalt shingles are considered to be the easiest of all standard roofing materials to apply. In addition, the flexibility and strength of asphalt shingles supports their application on a wide variety of roof designs. 

· Fire & Wind Resistance -- Asphalt shingles are manufactured to resist external fire and meet flammability standards. They  carry Class A, B or C fire ratings, with Class A providing the greatest fire resistance. These fire ratings are defined by nationally recognized standards and certified by independent testing agencies. In addition, many asphalt shingles carry a "wind resistance" label indicating that they have been manufactured and tested to demonstrate acceptable resistance in high-wind locations. 

· Aesthetic Appeal -- Asphalt shingles offer consumers the broadest array of colors, shapes, and textures available. With an enormous range of styles, asphalt shingles can match almost every type of architectural design and achieve virtually any desired effect – and do it affordably. 

To find out when “Modern Marvels: Secrets of Oil" will air next, visit www.history.com/shows.do?episodeId=337088&action=detail.

For additional information concerning asphalt roofing and ARMA, visit www.asphaltroofing.org. 
About the Asphalt Roofing Manufacturers Association
The Asphalt Roofing Manufacturers Association (ARMA) is the North American trade association representing the manufacturers and suppliers of bituminous-based residential and commercial fiberglass and organic asphalt shingle roofing products, roll roofing, built-up (BUR) roofing systems, and modified bitumen roofing systems.

This next document describes actual makeup of the most widely used shingle in the world, GAF’s “Timberline”.  As shingles go, it is a very fine choice, and backed by an outstanding  manufacturer, GAF.
SECTION 15: REGULATORY INFORMATION

U.S. FEDERAL REGULATIONS

313 REPORTABLE INGREDIENTS:

Asphalt 8052-42-4

CALIFORNIA PROPOSITION 65:

This product contains a chemical known to the state of California to

cause cancer and birth defects, or other reproductive harm.

Cancer: Asphalt.

Other state regulations may apply. Check individual state requirements. The following components appear on

one or more of the following state hazardous substances lists:
Asphalt

8052-42-4 Yes Yes Yes Yes Yes Yes
CARCINOGENICITY:

Direct implantation of glass fibers into the lung tissue of laboratory

animals has produced lung fibrosis and lung cancer. Human

epidemiological studies of inhalation exposure have yielded negative results. NTP Listed; Carcinogen IARC Class 3C.
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This graphic and claim are directly from GAF’s website.  Again, I will state this is a fine asphalt shingle product by GAF.  I have much respect for them as leaders in the industry, and they play fair by working hard.  We will talk later about their leadership role in the production of synthetic, highly reflective membrane as well. 
The INITIAL SOLAR REFLECTANCE is .26 for WHITE, and is not LEED compliant.  So now, we will check with the Cool Roof Rating Council :  
Product Rating Program
Please note that participation in the CRRC Product Rating Program is separate and distinct from CRRC Membership. To learn more about becoming a member, please go to Become A Member.
About the Product Rating Program

The CRRC administers a Rating Program in which companies can label roof surface products with radiative property values. The CRRC does not set a minimum definition for "cool", the CRRC simply lists the measured radiative property values on our Directory.  Any roofing product can be tested as long as it is in compliance with the Product Rating Program Manual (CRRC-1). A product's placement on the Directory does not mean that the product is "cool" as defined by any particular code body or program. 
All radiative property testing is conducted by accredited testing laboratories, see CRRC Accredited Testing Laboratories (both AITL and AMTL) for a list. Solar reflectance can be measured in accordance with ASTM test methods C1549, E1918, E903 and CRRC-1 Method #1: Test Method for Certain Variegated Products. Thermal emittance is measured in accordance with ASTM C1371.  For aged ratings, product samples are exposed for three years at the CRRC Approved Test Farm. Product ratings are verified periodically through the CRRC's Random Testing Program. 
	CRRC
Prod. ID
	Manufacturer Information (sorted +)
	Brand
	Model
	Color Category
	Product Type
	Solar Reflect.
	Therm Emit.
	Slope Application

	
	
	
	
	
	
	init
	3 yr
	init
	3 yr
	

	0676-0033
	GAF Materials Corp
Beth McSorley
(973-872-4421)
	Royal Sovereign
	White
	
	Shingles or Shakes
	0.27
	pending
	0.91
	pending
	Steep

	0676-0035
	GAF Materials Corp
Beth McSorley
(973-872-4421)
	Sentinel
	White
	
	Shingles or Shakes
	0.27
	pending
	0.91
	pending
	Steep

	0676-0030
	GAF Materials Corp
Beth McSorley
(973-872-4421)
	Timberline Prestique 30
	White
	
	Shingles or Shakes
	0.26
	pending
	0.85
	pending
	Steep

	0676-0043
	GAF Materials Corp
Beth McSorley
(973-872-4421)
	Timberline Prestique 40 or Timberline Cool Series
	Cool Antique Slate
	
	Shingles or Shakes
	0.27
	0.26
	0.92
	0.81
	Steep

	0676-0031
	GAF Materials Corp
Beth McSorley
(973-872-4421)
	Timberline Prestique 40 or Timberline Cool Series
	Cool White
	
	Shingles or Shakes
	0.26
	pending
	0.85
	pending
	Steep

	0676-0042
	GAF Materials Corp
Beth McSorley
(973-872-4421)
	Timberline Prestique 40 or Timberline Cool Series
	Cool Weathered Wood
	
	Shingles or Shakes
	0.26
	pending
	0.92
	pending
	Steep

	0676-0041
	GAF Materials Corp
Beth McSorley
(973-872-4421)
	Timberline Prestique 40 or Timberline Cool Series
	Cool Barkwood
	
	Shingles or Shakes
	0.27
	0.26
	0.92
	0.81
	Steep

	0676-0032
	GAF Materials Corp
Beth McSorley
(973-872-4421)
	Timberline Prestique Lifetime
	White
	
	Shingles or Shakes
	0.26
	pending
	0.85
	pending
	Steep


 According to the CRRC, not one product meets LEED minimum standards.  This is only a representative sample from one manufacturer, but the numbers are virtually identical for all manufacturers.  I also ask why this particular standard is so low in comparison to commercial flat roofs.  At this point, we will see what the heat island group at Lawrence Berkeley Laboratories has to say:  http://eetd.lbl.gov/CoolRoofs/
Shasta White    |  0.26     |   0.91    |     64 F   |        27       | FSEC 1

-----------------------------------------------------------------------------------

Generic White   |  0.25     |   0.91    |     64 F   |        26       | FSEC 1

-----------------------------------------------------------------------------------

Generic Grey    |  0.22     |   0.91    |     67 F   |        22       | FSEC 1

-----------------------------------------------------------------------------------

Antique Silver  |  0.20     |   0.91    |     69 F   |        19       | LBNL 1


-----------------------------------------------------------------------------------

Aspen Gray      |  0.18     |   0.91    |     71 F   |        17       | FSEC 1


-----------------------------------------------------------------------------------

Ocean Gray      |  0.12     |   0.91    |     76 F   |        9        | FSEC 1

-----------------------------------------------------------------------------------

Gray            |  0.08     |   0.91    |     79 F   |        4        | LBNL 1


-----------------------------------------------------------------------------------

Beachwood Sand  |  0.20     |   0.91    |     69 F   |        19       | FSEC 1

-----------------------------------------------------------------------------------

Light Brown     |  0.19     |   0.91    |     70 F   |        18       | LBNL 1

-----------------------------------------------------------------------------------

Medium Lt. Brown|  0.10     |   0.91    |     77 F   |        7        | LBNL 1

-----------------------------------------------------------------------------------

Medium Brown    |  0.12     |   0.91    |     76 F   |        9        | LBNL 1

-----------------------------------------------------------------------------------

Autumn Brown    |  0.10     |   0.91    |     77 F   |        7        | FSEC 1

-----------------------------------------------------------------------------------

Dark Brown      |  0.08     |   0.91    |     79 F   |        4        | LBNL 1

-----------------------------------------------------------------------------------

Green           |  0.19     |   0.91    |     70 F   |        18       | LBNL 1

-----------------------------------------------------------------------------------

Surf Green      |  0.16     |   0.91    |     72 F   |        14       | FSEC 1

-----------------------------------------------------------------------------------

Onyx Black      |  0.03     |   0.91    |     83 F   |       -2        | FSEC 1

-----------------------------------------------------------------------------------

Island Brown    |  0.09     |   0.91    |     78 F   |        6        | FSEC 1

-----------------------------------------------------------------------------------

Weathered Wood  |  0.08     |   0.91    |     79 F   |        4        | FSEC 1

-----------------------------------------------------------------------------------

Coral           |  0.16     |   0.91    |     72 F   |        14       | LBNL 1

-----------------------------------------------------------------------------------

Saddle Tan      |  0.16     |   0.91    |     72 F   |        14       | LBNL 1

-----------------------------------------------------------------------------------

Desert Tan      |  0.12     |   0.91    |     76 F   |        9        | FSEC 1

-----------------------------------------------------------------------------------

Generic Black   |  0.05     |   0.91    |     82 F   |        1        | FSEC 1


-----------------------------------------------------------------------------------

Black           |  0.05     |   0.91    |     82 F   |        1        | LBNL 1


-----------------------------------------------------------------------------------

U.S. Secretary of Energy, and Nobel Laureate, Dr. Steven Chu, was the director of LBL when this was published prior to his appointment.
Secretary Chu states:

Obama's green guru calls for white roofs 

President Obama's energy adviser has suggested all the world's roofs should be painted white as part of efforts to slow global warming.

“Painted” may not have been the best choice of verbiage, as “Painting” may void the roofing warranty, and would almost certainly be aesthetically unpleasing. 

By Louise Gray, Environment Correspondent 
Published: 1:32AM BST 27 May 2009
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U.S. energy secretary, Steven Chu Photo: BLOOMBERG 

Professor Steven Chu, the US Energy Secretary, said the unusual proposal would mean homes in hot countries would save energy and money on air conditioning by deflecting the sun's rays. 

More pale surfaces could also slow global warming by reflecting heat into space rather than allowing it to be absorbed by dark surfaces where it is trapped by greenhouse gases and increases temperatures. 

In a wide-ranging discussion at the three-day Nobel laureate Symposium in London, the Professor described climate change as a "crisis situation", and called for a whole host of measures to be introduced, from promoting energy efficiency to renewable energy such as wind, wave and solar. 

The Nobel Prize-winning physicist said the US was not considering any large scale "geo-engineering" projects where science is used to reverse global warming, but was in favor of "white roofs everywhere".
“I think Dr. Chu’s statement is dead on.  It just sounds better coming from the Secretary of Energy, distinguished physicist, and Nobel Laureate, than a roofer from Florida”.
He said lightening roofs and roads in urban environments would offset the global warming effects of all the cars in the world for 11 years. 

"If you look at all the buildings and if you make the roofs white and if you make the pavement more of a concrete type of color rather than a black type of color and if you do that uniformly, that would be the equivalent of... reducing the carbon emissions due to all the cars in the world by 11 years – just taking them off the road for 11 years," he said. 

The three day Nobel laureate Symposium will end in a memorandum that is likely to influence any international agreement on climate change at the end of this year in Copenhagen. 

Environmentalists insist the developed world must commit to cutting carbon emissions in order to set an example for poorer countries. 

Secretary Chu said he was optimistic the US could lead the way through energy efficiency measures and boosting the use of renewable sources of energy such as solar, wind, nuclear and clean coal. 

"The US will move, inevitably it will move first, as a more developed country we should be moving first, and I hope China will follow," he said. 

The symposium has gathered some 60 scientific experts and 20 Nobel Laureates to talk about climate change. 

The high level meeting, hosted by the Royal Society and the Prince of Wales, is likely to influence any international agreement on climate change at the end of this year. 

Make note of the potential bidding war between roof material manufacturers and road building firms for “residuum” or “bitumen” once the President’s road building initiative begins.  I’ve been told by major roofing material manufacturers they have no intention to invest further in “coker” plants which produce these materials.  The “bitumen” portion contained in a barrel of oil would demand further oil production to extract these components.  Much like the misnomer that diesel fuel should be less money than gasoline.  Simply put, a barrel of oil contains less diesel fuel, and is therefore less abundant. 
LEED V.2.2, PAGE 95 says this:    
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I do not consider Energy Star ratings as they are the least stringent, and least controlled.  Lawrence Berkeley Laboratory, and Cool Roof Rating Council numbers are far preferred for accuracy.  LBL in particular.  Oak Ridge National Laboratories (ORNL ) is also a very respected source.
Energy Star has lost some luster
The program saves energy but hasn't kept up with the times

WIDE DISCREPANCY   Senior program leader Emilio Gonzalez tests the LG LMX25981ST refrigerator. That French-door model and others we tested used significantly more energy than other manufacturers' comparable refrigerators. 

Photo by Michael Smith
If you need a new refrigerator, you might be drawn to the Samsung RF267ABRS. This sharp-looking bottom-freezer is equipped with French doors, through-the-door ice and water dispensers, and many other inviting features.

This refrigerator might also appeal because it carries the Energy Star badge of honor, thanks to its claimed 540-kilowatt-hour annual consumption. "By being Energy Star compliant you are assured that your Samsung model is helping the environment by using less energy while saving you money," a blurb on the company's Web site says.

But in our comparative energy tests, which are tougher than the Department of Energy's and better resemble how you use a refrigerator, it used 890 kWh per year.

There's an even larger difference between company claims and our measurements for the LG LMX25981ST French-door fridge. LG says it uses an Energy Star compliant 547 kWh per year. We found through our tests that real-life energy use would be more than double.

Why the energy-use gap? DOE procedures call for a refrigerator's icemaker to be off during testing. On the LG, turning off the icemaker also shuts off cooling to the ice-making compartment, located on the refrigerator door.


In our preliminary tests with the icemaker off, the energy use we measured was much closer to LG's figure. But that's not how you'd use the feature at home since doing so melts all the ice. When we gauged energy use with the LG's icemaker on, we got a consumption of 1,110 kWh per year.

Such a loophole lets manufacturers label products more energy efficient than we've found them to be, and they get the Energy Star and its cachet when you won’t see those savings.

The issue highlights a fundamental drawback to Energy Star, a 16-year-old federal program administered by the DOE and the Environmental Protection Agency that covers more than 50 product categories and is voluntary for manufacturers.
Qualifying Energy Star appliances and consumer electronics should use less energy—about 10 to 25 percent less than the DOE's maximum allowed amount for that category. Last year alone, according to Energy Star, the program slashed greenhouse-gas emissions equivalent to those of 27 million vehicles and saved Americans $16 billion in energy costs. But our investigation has revealed some flaws:

Qualifying standards are lax
About 25 percent of products in a category should qualify, according to the EPA. But until recently, for example, 92 percent of all dishwashers qualified. Under a tighter standard, it's now about 50 percent. A high number of residential-use oil-fired boilers (67 percent) and dehumidifiers (60 percent) also qualify for the Energy Star program.
Tests are out of date
Federal test procedures haven't kept pace with technology, a point Energy Star leadership conceded in a meeting with Consumers Union, nonprofit publisher of Consumer Reports.

"A number of test procedures are out of date or problematic," says David B. Goldstein, codirector of the energy program at the nonprofit Natural Resources Defense Council (NRDC). "Part of the reason is that the DOE doesn't have the staff they need to do very much on test procedures. There's also willpower. They don't want to do it."
What's more, it usually takes the DOE three years to publish new rules—a period that includes comments from manufacturers, organizations such as Consumers Union, and others—and another three years for the updated minimum efficiency requirements to take effect. Comment cycles at other federal agencies are much shorter.

Input into the rule-making process by those who have a vested interest in easy-to-meet standards, such as manufacturers, can also help dilute those standards. "Because of all the parties involved, you may get a level that isn't as aggressive as it could be," says Jennifer Thorne Amann, director of the buildings program for the nonprofit American Council for an Energy-Efficient Economy.

Companies test their own products
The DOE does not test products for compliance with its Energy Star standards; manufacturers do it. And there's no independent verification of what they report. Rather, the government relies on manufacturers to test their competitors' appliances and notify it of suspicious energy-use claims.
Boy, isn’t this fun?  And you thought studying roofing and SRI numbers would be boring.  Perhaps now would be a good time to have a nice cold drink of water, and refresh yourself.  I don’t want to be responsible for inducing a coma.  Okay, let’s discuss the viability of PV panels.

Worldwide PV Panel Efficiency Comparison
A quick comparison for similar monocrystalline photovoltaic solar panels with similar dimensions, based on STC (standard testing condition) shows Suniva ranked 2nd and CEEG ranked 4th:

	Solar Module Efficiency Comparison (for comparable models from manufacturers’ data sheets)

	
	Brand
	Model
	Description
	Wp (STC)
	Length xWidth (inch)
	Size (sq-ft)
	Wp per sq-ft
	CEC Module Efficiency

	1
	SunPower
	SPR-230-WHT
	72 pcs of mono 125mmx125mm cell
	230
	61.4×31.4
	13.4
	17.16
	18.5%

	2
	Suniva
	ART 245-60-2
	60 pcs of mono 156mmx156mm cell
	230
	65.4×38.9
	17.6
	13.07
	17.6%

	3
	Sanyo
	HIT Power 215N
	72 pcs of mono 125mmx125mm cell
	215
	62.2×31.4
	13.56
	15.85
	17.1%

	4 
	CEEG
	SST190-72M
	72 pcs of mono 125mmx125mm cell
	190
	62.2×31.8
	13.74
	13.83
	14.9%

	5
	SunTech
	STP180S-24/Ab1
	72 pcs of mono 125mmx125mm cell
	180
	62.2×31.8
	13.73
	13.11
	14.1%

	6
	Kyocera
	KD210GX-LP
	54 pcs of poly-crystalline silicon cell
	210
	59.1×39.0
	16.01
	13.11
	14.1%

	7
	Mitsubishi
	UD-190MF5
	50 pcs of poly-crystalline silicon cell
	190
	65.3×32.8
	14.87
	12.78
	13.8%

	8
	Sharp
	NT-175UC1
	72 pcs of mono 125mmx125mm cell
	175
	62.0×32.5
	13.99
	12.51
	13.5%


	9
	Solarworld
	SW175
	72 pcs of mono 
125mmx125mm cell
	175
	63.4×31.9
	14.04
	12.46
	13.4%

	10
	BP Solar
	BP 4175i
	72 pcs of mono 125mmx125mm cell
	175
	62.5×32.6
	14.15
	12.37
	13.3%

	
	
	
	
	
	
	
	
	

	11
	Evergreen
	ES-B195
	108 pcs of poly-crystalline silicon cell
	195
	61.8×37.5
	16.09
	12.12
	13.0%


I think this is wonderful, but what is it you’re actually trying to accomplish?  The number one panel is rated at 18.5% efficiency (the number is much lower when actually transferred into usable electricity).  We won’t try to figure the astronomical cost of this system, but I think we’d be safe to assume it’s substantial.  For all that money, you are at 18.5% efficiency under perfect conditions.  A white TPO roof SAVES an average of 20% (Courtesy: Wal-Mart), at absolutely NO COST!!  Wait a minute, why hasn’t anyone told me this before?  Frankly, I don’t know, but that is what I’m hoping to achieve here.   
The following statement is absolutely critical, and it’s the number ONE obstacle I face in getting this message out.  It’s when people see a white granular roof, they believe it is reflecting solar radiation, and that perception is 100% FALSE.  To substantiate this claim: 
“The mineral particles typically used for making roofing granules, such as talc, slag, limestone, granite, syenite, diabase, greystone, slate, trap rock, basalt, greenstone, andesite, porphyry, rhyolite, and greystone, generally have low solar heat reflectance, that is, low reflectance of near infrared radiation. Further, the pigments employed for coloring roofing granules have usually been selected to provide shingles having an attractive appearance, with little thought to the thermal stresses encountered on shingled roofs. As a result, the colored roofing granules themselves typically have low solar heat reflectance”. 

Read more: http://www.faqs.org/patents/app/20100151199#ixzz0t7ksL8Kw
Are we clear on this?  Perhaps another illustration will put us over the top:

“The low solar reflectance can be attributed to several factors. First, there is a limited amount of pigment in the granule coating. Also, the roughness of the shingle contributes to multiple scattering of light and thus to increased absorption. Finally, the black asphalt substrate is not 100% covered, and reflects only about 5% of the light which strikes it”.
This is probably the only thing you need to actually remember:  Petroleum based (shingles, modified bitumen, built up roofing) roofs get HOT.  White synthetics DO NOT GET HOT.  You would prefer this if you lived in Alaska, but not where cooling days far outnumber heating days.

This chart illustrates temperatures where I live (Tampa, Fla.) for example:
	Average Temperature by Month (ºF)

	Jan.
	Feb.
	Mar.
	Apr.
	May.
	Jun.
	Jul.
	Aug.
	Sep.
	Oct.
	Nov.
	Dec.
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	59.9
	61.5
	66.6
	71.3
	77.4
	81.3
	82.4
	82.4
	80.9
	74.8
	67.5
	62.2


	Minneapolis in contrast:


	 
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	Avg. High
	20°
	26°
	38°
	56°
	68°
	78°
	84°
	80°
	70°
	58°
	41°
	25° 

	Avg. Low
	2°
	8°
	22°
	36°
	47°
	57°
	64°
	60°
	50°
	38°
	25°
	10° 

	Mean
	12°
	18°
	31°
	46°
	58°
	68°
	74°
	71°
	61°
	48°
	34°
	18° 

	Avg. Precip.
	1.0 in
	0.9 in
	1.9 in
	2.4 in
	3.4 in
	4.1 in
	3.5 in
	3.6 in
	2.7 in
	2.3 in
	1.6 in
	1.1 in


Degrees in Fahrenheit
Absorption of Radiant Energy

Radiant energy that strikes a substance can be absorbed, transmitted, or reflected. The radiant energy that is absorbed by a substance is converted into heat or some other form of energy. The amount of energy absorbed depends on the physical nature of the substance and the character of the radiant energy. A mirror reflects most of the light that shines on it, while most of the light that strikes a non tinted glass window is transmitted through the window. Charcoal and soot, on the other hand, absorb virtually all light that strikes them.

The earth's atmosphere absorbs part of the energy radiated by the sun and thus prevents this energy from reaching the earth's surface. If this atmospheric absorption did not occur, life probably could not exist on earth. This is because the atmosphere absorbs ultraviolet rays, some of which are known to be lethal to both animals and plants. Light from distant stars is absorbed both by the atmosphere and by interstellar gas and dust.

The color of an object that is not self-luminous is determined by the wavelengths of light that the object absorbs, transmits, and reflects.
This is a white modified bitumen (petroleum) roof on Tampa General Hospital, which sits directly on the water.  Can you see the comparison of the “white” modified vs. a white synthetic membrane installed at the “Y” shaped building in the upper right hand corner?
 [image: image28.jpg]



Okay, now let’s look at it a bit closer:  Can you see all the laps and discoloration?  This roof is costing     taxpayers an additional 20% premium in energy costs while fouling our water supplies. 
[image: image29.jpg]



This is what most people believe is a white reflective roof, and nothing is further from the truth.  Keep in mind this roof is releasing substantial amounts of nitrogen and phosphorous DIRECTLY into our water.  NOTHING about this is eco-friendly, safe, or a value.  
Someone will undoubtedly bring up “foot traffic”.  My reply will be that major manufacturers (Firestone, GAF, etc.) insist on walkway pads, and offer “puncture resistant” warranties.  To the “redundancy of plies” argument, I would say “redundancy of petroleum”.  Keep in mind, in most cases, the workmen are using molten asphalt or open flame while working under a vicious sun.

I’m a fairly imaginative guy, but can’t conceive the grotesque sums of money being spent by people who have absolutely NO KNOWLEDGE of the roofing discipline.  
In reality, I don’t expect many people to care about something they cannot see, but I do care about bringing the facts to you as a roofing professional and concerned citizen.  Now would be a good time to tell you I do not work for anyone, sell anything, or promote specific manufacturers.
The topic of “Global Warming” is conspicuously absent in this writing.  I am not a scientist, nor do I possess the credential necessary to address the root mean cause.  But I am a roofer, and will confine the topic to only include things I know by way of research.  The argument is actually not relevant regarding this subject matter, as I am discussing known, measurable values, and not speculation regarding man’s activity, or the earth’s cyclic warming/cooling patterns.
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I must point out the fire retardant contained in these TPO materials is Magnesium Carbonate (Milk of Magnesia).  
The people of Greece have known about the value in reflectivity for many years: 
[image: image33.emf]
Cool Surfaces. 
We know that lighter colors keep us cool, since they reflect heat, while darker colors tend to keep us warmer, and so we wear lighter colored clothes in the summer than in the winter. Traditional cultures have exploited this phenomenon – think of the white-washed villages of the Greek islands, where every part of the village, from the walls, to the roofs, to the streets, are painted uniformly white to reflect the scorching rays of the summer sun. 
This is an example of a white TPO roof surrounded by structures without the benefit of slightest imagination.   I can almost hear my teeth cracking as I see the solid black roof at bottom center.
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What is to be done?

The threat of climate change demands an immediate, global reduction of greenhouse gas emissions, requiring action

 at every governmental level, from national to municipal. New York City has taken up the challenge with a comprehensive sustainability plan, NYC 2030 (page 2.5). Like every successful campaign,  it is made up of incremental, doable actions.

 So what can DDC and its consultant teams do? Because buildings and paved surfaces are the major contributors to 

the Urban Heat Island Effect, each project has an incremental effect on the temperature and livability of the City. 

We can replace dark surfaces with lighter, more reflective, ones and reintroduce vegetation where possible, and of course construct more energy efficient buildings. As with many more sustainable approaches, the simplest and most obvious 

solutions can be informed by the intuitive principles and practices of age old communities and dwellings.

Please review the following energy model comparing the white granular modified bitumen roof system to a white TPO.  The term of the roof warranty and model are over a 30 year period, and modeling graciously provided by Carlisle Syntec.
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As we address energy savings, you should know many providers offer energy rebates to commercial and residential customers.  Currently, providers are offering up to .50 per sq. ft. for reroof projects in white synthetics.  This translates into huge savings for the owner, and the rebate is actually deducted up front, and the contractor bills the energy provider. It COULD NOT be more convenient to the client.
A school consisting of 200,000 sq. ft. for example, would save the district $100,000.00 immediately in up front cost.  That’s incredible because they also benefit from the roughly 20% in ongoing energy savings each month for 20-30 years.  I must again mention clean water being discharged by this huge structure.
 Everyone wins.  I think about schools cutting programs, being without basic supplies, and I ask myself who cannot see such a basic scientific principle?  I’ve roofed approximately 70 public schools and seen everything you can imagine.  Hunting arrows, bullet holes, you name it.  TPO is the easiest roof system in the world to repair.  In an emergency, simple duct tape can provide a temporary fix while scheduling the permanent repair.
RoofSense Life Cycle Savings Report

Project: Asphalt Built-up VS TPO

Scenario: TPO Savings
Heating and Cooling Data:
The heating and cooling load is referred to as the cost to heat and cool the facility. Following are the details of the buildings system efficiency, fuel type and associated cost used in the energy load calculation.

	Cooling Data

Fuel Type: Electricity

System Efficiency: 8 S.E.E.R or E.E.R

Fuel Cost: $0.11 /Kwh

Fuel Inflation Rate: 5.68% per yr
	Heating Data

Fuel Type: Electricity

System Efficiency: 65%

Fuel Cost: $0.11 /1000 CF

Fuel Inflation Rate: 5.68% per yr


	Baseline Roof A:

Asphalt Built up

Roof Surface Type:

Off-White, Coated or Gravel

Existing Assembly Insulation R: 0

Insulation R to be Added: 20.5

Layer 1: 3.3 inches of Polyiso

Layer 2: n/a

Total Insulation R:  20.5
	Proposed Roof B:

White TPO

Roof Surface Type:

TPO White

Existing Assembly Insulation R: 0

Insulation R to be Added: 20.5

Layer 1: 3.3 inches of Polyiso

Layer 2:  n/a

Total Insulation R:  20.5


Estimated Energy Cost:

The energy model within RoofSense compares the estimated energy cost of two roof systems over the term of analysis. Fuel cost and inflation, interior temperature, climate, roof surface type and color, and the amount of insulation utilized are included in the energy cost formulas. The following are estimated energy costs.

	Baseline Roof A:

Asphalt Built up C1

Estimated Energy Cost:
	
	Proposed Roof B:

White TPO

Estimated Energy Cost:

	Cooling: $1,489,949.92
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	Cooling: $1,033,798.12
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	Heating: $612,110.95
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	Heating: $612,110.95
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	Total:
	$2,102,060.87
	
	Total:
	$1,645,909.07

	
	
	
	
	

	Energy Cost Reduction:  $456,151.80  ( 21.70% )


	Environmental Emissions:
	
	Environmental Emissions:

	CO2 Carbon Dioxide
	355377.8 LBS
	
	CO2 Carbon Dioxide
	278260.04 LBS

	CH4 Methane
	4.6 LBS
	
	CH4 Methane
	3.6 LBS

	N2O Nitrous Oxide
	3.84 LBS
	
	N2O Nitrous Oxide
	3 LBS

	
	
	
	
	

	Carbon Reduction:  77117.76 LBS  ( 21.70% )


Energy Savings Notes:

The RoofSense energy savings model is based on the LC4 Life Cycle cost analysis tool developed by Pat Downey of Merik Professional Roofing Services in the late 1990’s.  The LC4 energy calculations and formulas are taken from the “1989 ASHRAE Fundamentals Handbook”.  Also used was the “Guide for Estimating Difference in Building Heating and Cooling Energy due to Change in Solar Reflectance of a Low-Slopped Roof”, Oak Ridge National Laboratory publication ORNL-6527 and the “NRCA Energy Manual” third edition, National Roofing Contractors Association, Chicago, IL. Adjustments to the formula and reflectance have been made as a result of a benchmarking study completed using Carrier’s “Hourly Analysis Program” (HAP) and ASHRAE’s standards on building simulation. Carrier’s HAP is approved by the government for studies done for the Tax Policy Act of 2005. Historic energy cost data, when used, has been obtained from the Energy Information Agency (EIA)
77,000 lbs. in carbon reduction, and $456,000.00 in energy savings over the term of roof warranty.  I found this extraordinary, because the client was getting more than a singular dimension roof system.  Up front, and life cycle cost are outstanding.  This was a side by side energy model comparing white granular modified bitumen to white synthetic membrane.  Conditions and insulation were identical.

A dear friend, and client writes:
Ron:

 

Brandon has almost twice as much conditioned space as Tampa (64,229 sq. ft. vs 33,005 sq. ft., respectively) yet from the period of April through July of this year Brandon used 40% less electricity than Tampa; for a savings of $30,367 for the period.  I realize your TPO roof should get most of the credit but we should also consider the "cool-wall" paint on the exterior and the newer/more efficient equipment.  Thanks again for pushing the TPO roof.

 

Sincerely,

Cleve

Cleveland T. Farnell
Rogers, Taylor & Co.
701 Riverside Park Place
Suite 310
Jacksonville, Florida 32204
Phone: 904.355.6746
Fax: 904.354.4733
This is the value I was discussing earlier.  In addition, we saved approximately 36,500 gallons of oil.  Is it me, or does someone else find this both startling and amazing at the same time?  This is a privately owned structure obviously, but the roof doesn’t know that.  Imagine public benefit when calculating portfolios of hundreds or even thousands of buildings within a specific jurisdiction.  Schools, hospitals, assisted living, affordable housing, DOC, and the list is endless.
“In this world everything changes except good deeds and bad deeds; they follow you as the shadow follows the body” (Unknown Author)
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All roof systems repel water by their respective design processes, but what else can they do?  Can it save energy?  Can it provide clean water runoff? AND, is it a value to the client?  The answer is yes of course, and everyone wins.  This is a LEED compliant roof, and satisfies the heat island issue.
So, I took a logical step, and am currently in the patent process of a shingle roof system that would have the same characteristics. 
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The white TPO shingles may be fastened (I have yet to determine the exact technique), self adhering, adhered, heat welded, nailed, or any combination.  The gray/blue underlayment you see is self adhering Titanium (extremely rugged, no oil, and FAR SUPERIOR to 30 lb. felt) which acts as an excellent secondary water barrier, and can be left exposed for up to one year (per manufacturer).
The metal accessory items would match in color, commercial grade, and be 100% maintenance free. 
SAFETY:

This is thefirst topic I address before moving forward.  Soft tissue damage is the number one cause of all roofing injuries.  Asphalt shingles weigh 240 lbs. per 100 sq. ft., and my patented system, when in place, weighs 45 lbs.

Other topics like “slip and fall” are addressed.  The membrane does in fact get slippery (by design).  The men would wear tennis shoes, and I am thinking of adding a texture, or casting silica into the finished membrane at the factory.  The silica, or something similar to it may also contain a friendly element that would eliminate the proliferation of fungal spores.

COST: I feel comfortable with my calculations, and feel this system would offer a price point similar to common asphalt shingles.

BENEFITS:

· Extremely high SRI of approx. 80% and beyond.

· Extremely low radiant energy retention which translates into a surface heat reduction of approximately 70 degrees.

· NO OIL in finished form.
· Exceptional resistance to solar UV, ozone, and oxidation, thereby maintaining a “like new” appearance and structural integrity for the life of the product.

· Chlorine free.

· Plasticizer free.

· Provides CLEAN STORM WATER RUNOFF which does not affect microbial growth, vegetation, or inhibit wildlife.

· Outstanding puncture and tear resistance.

· LEED COMPLIANT.   Satisfies Heat Island Effect, 100% recyclable.  See page 95 LEED V2.2 for high albeido compliance.

· Highly fungal resistant.

· VOC free.

· Synthetic self adhering system provides (pending testing on steep slope applications) outstanding secondary water barrier (self adhering titanium), and high wind resistant self-adhering (heat welded, or mechanically fastened dependent upon laboratory testing) shingle system. 

· May be offered at economical price point upon mass marketing, compared to existing products with few of the above benefits.

· Lightweight at approximately 45 lbs. per 100 s. f.

· Reduction of soft tissue injuries due to much lower weight.

· Titanium underlayment may be left exposed for an extended period of time if necessary. 

· Quicker installation to reduce labor costs.

· Comes in a range of colors, textures and shapes.
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A very rudimentary thermal test:  The prototype was placed in the Florida sun (July) for 5 hours. Ambient temperature was 92 degrees (assume all measurements are Fahrenheit).  The surface temperature had risen only 2 degrees (for comparison, fresh sod measured at 93 degrees).  Okay, now I’d effectively lowered the roof surface temperature by approximately 70 degrees, and relieve stress to the attic insulation.  Keep in mind the value.
I also knew I’d conquered the clean water issue, and was thrilled to think of households with cisterns not subject to petroleum derivatives.   I would not be contaminating our groundwater supplies or tributaries.  That’s great Ron, but what about serviceability?

IDENTICAL to Wal-Mart specified material, and meets 20 year NO DOLLAR LIMIT warranty requirements.  That being said, I would like to point out the shingles overlap each other, and create a “double layer” of membrane.  The membrane is composed of a layer of polyester scrim, sandwiched between two layers of thermoplastic.  The sheet material for cutting these shingles is manufactured by Firestone, GAF, Carlisle, etc., and readily available at ANY supply house.

The “dream” is to ultimately impregnate the surface with inks or dyes that follow the building blocks of nanotechnology.  In this way, I will have effectively created a roof that would power the home.  Fascinating in scope, as this monolithic surface would allow it.
DOW has invested a vast sum of money into their “Powerhouse” shingle.  It is simply a PV collector, but is intermingled with asphalt shingles that completely negate any advantage you may have realized.  Extraordinarily expensive, and stunning design flaw in my opinion.  You’re trying to provide energy relief for a home, while you’re creating a demand for it. Incidentally, the shingles in this photo appear to be at the end of their service life, and the PV units will need to be removed and reinstalled.  We’re trying to complicate something that is not complicated at all.
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I am of the opinion that we should not be using oil (in great quantities) to roof buildings.  It is important you understand the word “Bitumen”, and its true meaning.  Anytime you see the word, it means “OIL”.  In my opinion, manufacturer’s who offer a “coated” standard product, are masking what could be considered “painted oil”.
Naturally occurring or crude bitumen is a sticky, tar-like form of petroleum which is so thick and heavy that it must be heated or diluted before it will flow. At room temperature, it is much like cold molasses.[1] Refined bitumen is the residual (bottom) fraction obtained by fractional distillation of crude oil.  Most bitumens contain sulfur and several heavy metals such as nickel, vanadium, lead, chromium, mercury and also arsenic, selenium, and other toxic elements. 
Furthermore, according to the EPA, a black roofing surface in the sun can be up to 100 degrees (F) hotter than a reflective white roofing surface. This heat is typically emitted into the atmosphere. --Dark, heat-absorbing construction materials (including roofing and road surfaces) coupled with a lack of shade trees result in urban heat islands in many American cities. This phenomenon can raise a city's temperature 2 to 12 degrees higher than the surrounding countryside, and increase the electric utility's peak load. --White roofing materials can reflect up to 80% of the sun's rays, thereby reducing peak cooling demand by 10-15%, which helps to reduce the utility's peak load.
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 White Roofs Can Cool Homes, Businesses and the Planet
SACRAMENTO, California, September 23, 2008 (ENS) - California scientists have devised a formula to calculate how much of the greenhouse gas carbon dioxide can be offset by increasing the reflectivity of urban surfaces like rooftops. They say that by making roofs reflective, homeowners will save money on cooling and white roofs installed on a global scale could cool the planet. 

"White roofs can cut a building's energy use by 20 percent and save consumers money," says California Energy Commissioner Art Rosenfeld. "The potential energy savings in the U.S. is in excess of $1 billion annually. Additionally, by conserving electricity we are emitting less CO2 from power plants," Rosenfeld added. 

Together with Rosenfeld, Lawrence Berkeley National Laboratory scientists Hashem Akbari and Surabi Menon have quantified the effects of white roofs in populated settings in terms of how much carbon dioxide they offset.

Replacing nonreflective, dark roofing materials with white ones on an average house with 1,000 square feet of roof would result in an equivalent CO2 offset of 10 metric tons annually, the scientists estimate. 

With an offset value of $25 per metric ton, that could be worth $250, according to European CO2 markets. 

Their study is to be published in the scientific journal "Climatic Change."
While my following statement may be found both politically incorrect or thought provoking, I feel it is quite illustrative.
According to the book of Genesis:

Genesis 6:14   14 "Make for yourself an ark of gopher wood; you shall make the ark with rooms, and shall 1cover it inside and out with pitch.

The ark was painted inside and outside with pitch (tar), symbolizing renunciation (the exterior paint) and purity (the interior paint); by them, man is preserved by the Holy Spirit to glorify God.

And the book of Exodus:  Moses

Exodus 2:3   
But when she could hide him no longer, she got him a wicker basket and covered it over with tar and pitch. Then she put the child into it and set it among the reeds by the bank of the Nile. 

We no longer live in Biblical times and have made great technological advancements since “tar” or “pitch” which is my point.

Water Quality Benefits

Green Roofs can be very effective as method for improving water quality. A recent study

in Charlotte, North Carolina, showed that in addition to heavy metal pollutants, 10-30

percent of nitrogen and phosphorus pollutants contributed to streams and lakes are

derived from runoff from urban roofs. These pollutants are the principal culprits in

degrading aquatic habitat. Dust containing a range of pollutants accumulates on roofs

until it is washed off with next rainfall. Furthermore, the acidity of runoff from roofs is

typically higher than already acidic rainfall.

Plants are not necessarily effective in removing nutrient pollutants like nitrogen and

phosphorus. However, recent research conducted in Germany has shown that green roofs

can be surprisingly effective in improving the quality of roof runoff. These water quality

green roofs utilize coarse-grained mineral media and Sedum plant varieties.

The research cited here was prompted by an effort to reduce pollution in the River Spree

in Berlin. Zoning requirements for the new Potsdamer Platz district include green roofs

for all buildings, including high-rise structures. Fertilization of the green roofs is not

permitted. The overall plan for Potsdamer Platz included a combination of water quality

green roofs, water treatment reflecting pools, settling basins, and created wetlands. All

these features are integrated into the landscape design for this ultra-urban architectural

space.

The experience at Potsdamer Platz provides encouragement that green roofs can become

an important tool in improving water quality in critical watersheds here in the United

States

Study of extensive “Green Roofs” in Berlin

By Manfred Köhler and Marco Schmidt

Part III Retention of Contaminants

(translated by Saskia Cacanindin)

© 2003, Köhler and Schmidt, all rights reserved

Summary:

The ability of Green Roofs to bind and retain contaminants is not sufficiently recognized

at this time. The two studies discussed here show initial results regarding this topic. Two

contradictory processes are apparent in green roofs. On one hand, green roofs retain and

bind contaminants which are introduced either as dry dust particles or suspended and

dissolved in rain water. On the other hand, contaminants can be leached out of the

substrate used in the green roof’s construction, which can complicate the reuse of the

runoff water. This is particularly noticeable immediately after installation. When

specifying substrates for use in green roofs that are intended to achieve water quality

objectives, more attention should be paid to the nature and quantity of contaminants that

a certain substrate is able to bind and retain. However, with the appropriate choice of

substrate, mature green roofs can contribute to a significant reduction in the pollution of the receiving waters.
Will a slow sand filter / bio-sand filter purify water collected from a roof?
Yes, under certain conditions. If you intend to drink the water collected from a roof, I STRONGLY URGE YOU TO USE A "FIRST FLUSH DIVERTER"7; it will minimize the extent of dissolved chemicals from dust, pollution and roofing material in the water collected after a dry spell. Most asphalt 3 tab roofing material has a coating of inert mineral material attached to the asphalt base and may not leach significant amounts of petroleum based chemicals until it is near the end of its life and starts breaking down, or when it is very new.5
Although the water from a slow sand filter is of very high quality, I would strongly recommend the use of a UV filter followed by a ten stage carbon filter, or a "drip filter" to filter the water from the slow sand filter that you intend to drink on a regular basis.

IMPORTANT!
The roofing material on many houses in the U.S. contains poisons that kill moss. These poisons will be in the water collected from these roofs and cannot be completely removed by a bio-sand filter. In this part of our state there are roofing companies who advertise a moss-kill product they will apply to your roof to kill "that nasty moss that will destroy your roof". Our roof, here in the forest, was covered with moss, and lasted 30 years. The part that was in the worst shape was the part exposed to the sun - the moss was not the problem. Go figure. Also, the more research I do, the more convinced I am that any composition shingle roof (3 tab) is not a good surface from which to draw drinking water, because of the petroleum based chemicals (bitumens) used in the manufacture of this type of roofing material; however, most asphalt 3 tab roofing material has a coating of inert mineral material attached to the asphalt base and may not leach significant amounts of petroleum based chemicals until it is near the end of its life and starts breaking down, or when it is very new.5 As the roof material wears out, increasing amounts of these chemicals may be in the water collected from these types of roof surfaces.5 At the best, with a first flush diverter this water may be ok for temporary use, but consumed over a long period of time will be very harmful unless extensive carbon filtering is used. The bios-and filter will remove harmful pathogens very efficiently and will remove most of the non-organic particles,
however for drinking water the best type of roof is a metal roof called "Galvalume". It is coated with non-toxic baked on enamel. This is the type of roofing material that "green" buildings have installed. 

If you have a "carport" or garage with metal roofing that is not rusted and has a non-toxic paint coating (most do) that would be a good place to start and if you intend to drink the water, I would still highly recommend a "first flush diverter". The roof will add no toxins, however, air pollution particles deposited during a dry spell will be in the first 15 or 20 gallons that run off the roof.  The level of chemical pollutants from roof water will vary - if you don't have built in moss-killing poison or zinc strips on your asphalt (3 tab) roof, and it is in the "middle" of its "life" with moss growing on it, a "first flush diverter"7 will eliminate most of the harmful chemicals originating from the roof material5 and atmospheric pollution. The danger from these chemicals, since many bio-accumulate, is in prolonged exposure (as in years). If you use a 10 stage carbon filter following the slow sand filter, your water quality will probably be acceptable. The slow sand filter / bio-sand filter will remove nearly all the bacteria so moss on a roof is not a concern. Run the water through the bio-sand filter first, the bacteria will clog a carbon filter quickly. Carbon filters do not remove all the bacteria; in fact over time, bacteria will grow in a carbon filter and produce water outflow that has more contamination than the inflow. Non-toxic metal roofing can be installed over existing composition roofing material. It is slightly more expensive, but is lighter, will outlast a composition roof by two to three times the number of years, stand up much better in a storm, will not pollute the water that runs off of it, and metal roofing is fireproof.  NOTE: It is also approximately twice the cost of asphalt shingles and will in fact rust prematurely.  Galvalume has a very poor reflective value and is typically used for agricultural structures or in third world countries (RRS). There are non-toxic coatings that can be applied to composition roofs that will prolong the life of the roof and allow water not contaminated with herbicide or petroleum derivatives to be collected from the roof. Also, if you have a roof without embedded moss-killing poison,(composition, fiberglass (3 tab)) a plastic tarp (check to make sure the tarp does not contain poisons) draped over the part of the roof that delivers water to your filter will help to keep most of the petroleum pollutants to an acceptable level. Even if you take water from a "non-toxic" roof, there will be poison chemicals in the water from local air pollution and small traces from atmospheric pollution. The amount will vary depending on your location. A stream that flows year round is constantly refreshing the water. A roof often sits dry for weeks or months, so pollutants build up on the roof surface and are far more concentrated in the first rain event than they would ever be in a small stream or creek several days after the first rain following a dry spell. This is why a first flush diverter is absolutely necessary.

Quality of roof runoff waters from an urban region (Gda[image: image45.png]


 sk, Poland) 




References and further reading may be available for this article. To view references and further reading you must purchase this article.
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Abstract

The paper presents the results of testing of roof runoff waters from buildings in the city of Gda[image: image50.png]


 sk (Poland), carried out as a part of a broader research project aimed at the determination of pollutant levels in precipitation. The analytes determined included volatile organohalogen compounds, petroleum hydrocarbons, Na+, K+, NH4+, Mg2+, Ca2+, F−, Cl−, NO2−, NO3−, PO43−, SO42− ions, as well as organonitrogen, organophosphorus and organochlorine pesticides. In addition, the toxicity and pH of the samples were examined. The samples were collected over a period of six months, during or immediately following precipitation events. More than half of the samples (25) were found to be toxic, with inhibition exceeding 20%. The toxicity was weakly correlated to the levels of organonitrogen and organophosphorus pesticides in runoff waters. It was established that at least in some cases the roofing material affected the levels of the pollutants found in the samples.
Patterns of roof runoff contamination and their potential implications on practice and regulation of treatment and local infiltration 
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This article is not included in your organization's subscription. However, you may be able to access this article under your organization's agreement with Elsevier.

Jürgen Förster

University of Bayreuth, Department of Hydrology, D-95440 Bayreuth, Germany

Available online 25 February 1999. 

Abstract

Roof runoff water was sampled from an experimental roof system and from house roofs in the city of Bayreuth, Germany. Samples were analysed for organic micropollutants, heavy metals and sum parameters. The pollution level and the shape of the runoff profiles are dependent on the individual properties of the precipitation event and the roof, but patterns with high concentrations at the beginning of the event and a subsequent decrease (first flush effect) are very typical. For dissolved substances, the profile can often be well described by a negative exponential function. Metal surfaces on the roofs cause extreme runoff pollution with heavy metals (Cu, Zn) that constitutes an environmental hazard. It is concluded that there is a need for the development of flexible drainage strategies for surface runoff and that metal surfaces should be avoided on roofs.
--------------------------------------------------------------------------------------------------------------------
From an Environmental Toxicologist with the Minnesota Department of Health (April 2006): 
Thank you for your inquiry concerning a warning you read in the newspaper about the use of collected rainwater for vegetable gardens. My search for data to back up the warnings turned up some useful information, but not all of the answers that you need. 

Rainwater washing off of roofs has been studied to determine the load of contaminants picked up from roofing material. Some rainwater collection systems, intended for drinking water, discard a first "flush" of water off the roof in order to make sure that organic material such as bird droppings do not contaminate collection tanks. The water is then treated for drinking.

But the contaminants that you could be worried about are the heavy metals and polyaromatic hydrocarbons from asphalt shingles and other contaminants that may deposit onto roofs from air. It appears that contaminants that rainwater washes off of shingles may be a significant source of surface water contamination. The contaminants that are washing off of roofs include zinc, lead, chromium, arsenic, and polyaromatic hydrocarbons. It is similar to what you might collect off of a parking lot.
It is possible to find data on the amount (concentrations) of chemicals in rainwater from asphalt roofs. However, I was not able to find information on whether or not the levels were high enough to accumulate in garden plants intended for consumption.

I believe that warnings not to use roof-top collected rainwater for vegetable gardens are taking a precautionary approach. I do not know if the calculations have been made that would determine the extent to which these substances are accumulating in plants. Those calculations would need to be made before the MDH could tell you whether you could safely use the water for vegetable gardens.

From another website: "When NOT to use a rain barrel for watering: If you have certain kinds of roofing material you shouldn't use rain barrels for watering plants. If your roof is made of wood shingles or shakes that have been treated with any chemical (usually chromated copper arsenate-CCA) to make them resistant to rot and moss, lichen and algae growth, don't water your plants from a rain barrel. Water collected from copper roofs or copper gutters also should not be used. Zinc (galvanized metal) anti-moss strips-usually mounted at the roof peak-also produce toxic chemicals you don't want in your garden. Don't use rain barrels if you have these strips (you may want to remove them), or if you have had your roof treated with moss-, lichen or algae-killing chemicals within the last several years. Note that nowadays there are asphalt shingles on the market which have zinc particles imbedded in the surface. Check your shingle specifications if you have recently re-roofed. 

In addition, general practice is to avoid watering vegetables and other edible plants, such as herbs you plan to use in cooking, with rain barrel water collected from asphalt-shingle roofs. These kinds of roofs may leach various complex hydrocarbon compounds, so most people avoid using water from asphalt-shingle roofs or flat tar roofs on plants meant for human consumption. To date there is no definitive research on the amounts and types of hydrocarbon compounds which may leach from such roofs, though it is common practice to use water collected from asphalt-shingle roofs for watering ornamental plants and shrubs. Enameled steel and glazed tile roofs generate little or no contamination and rainwater harvested from them is commonly used to water vegetables."
So I went out on the web again and found a site on rainwater collection authored by one of the main manufacturers of asphalt shingles: The GAF Corporation. Their take on collecting water for irrigating vegetables, etc. – “Water run-off from asphalt shingles is not approved for potable water reclamation, (including) watering of fruits and vegetables for human consumption.”

There you have it. The lawyers have spoken.
Posted on July 21st, 2008 by jack-of-all-thumbs
Filed under: Rainwater Collection 
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Recent monitoring experiments suggest that increasing roof solar reflectivity may significantly reduce cooling

loads in occupied residential and commercial buildings (Boutwell et al., 1986; Akbari et al., 1992; Parker et al.,

1993). Since roofs receive a significant concentration of incident solar radiation and are typically difficult to

shade, they provide a natural focus to attempts to improve building solar reflectance.
Key Indicators of Performance for Thermoplastic Polyolefin Membranes 
Helene Hardy Pierce, FRCI – GAF Materials Corp., Wayne, NJ
Tom Taylor, PhD – GAF Materials Corp., Wayne, NJ 

Thermoplastic polyolefin (TPO) membranes have been successfully used in the low-sloped roofing industry as single-ply membranes for over 15 years. They have seen widespread acceptance as their performance has been proven; however, not every membrane is suitable for every installation. 

Roof Consultants Institute

CRRC states:

Single-Ply–Thermoplastic (includes TPO, PVC, etc.): Single-Ply-Thermoplastic is a flexible sheet membrane which consists of compounded plastic polymers.  When heat is applied onto the surface, the single ply-thermoplastic seams are melded together making the material seamless and effective. Most thermoplastics are manufactured to include a reinforcement layer (usually polyester or fiberglass) for extra durability and strength.  There are various types of single-ply-thermoplastic such as PVC & TPO.  PVC (polyvinyl chloride) is a synthetic polymer prepared from vinyl chloride. It tends to be more expensive than TPO, but is well known for long-term performance and is naturally fire-retardant. TPO (thermoplastic polyolefin) is a blend of polymers that can contain flame-retardants or UV absorbers.

Products and systems from Icopal include extensive systems such as those for sedum, bio-diverse and meadow as well as intensive ones for lawns, trees and shrubs, hard landscaping and car parks. 

They also cover waterproofing for warm, cold and inverted flat roofs including the flagship “green” TPO membrane that does not contain any internal or external plasticisers, chlorine, bromine or halogens, and is environmentally friendly and recyclable, and Formflash, a new alternative to lead flashings.

Laguna Honda Hospital* (LEED-NC Certified goal)

$400 million, 780-bed rehabilitation project; expected to exceed ASHRAE (American Society of

Heating, Refrigerating and Air-Conditioning Engineers) 90.1 (national energy code) by 30 percent; each

resident has an operable window; TPO (thermoplastic polyolefin) roof membrane (non-PVC (polyvinyl

chloride)).
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TPO Membrane Roof

TPO is 'thermoplastic polyolefin' a rubber-like material that can be reprocessed and is 100% recyclable. White TPO membrane roofing has a high level of reflectivity, maintaining a cooler interior temperature, and can therefore meet and substantially exceed Energy Star performance levels. 

The TPO polymer does not contain chlorine and no chlorine-containing ingredients are added during production. It has a non-halogenated formulation and has hot-air welded seams. A TPO membrane roof demonstrates high resistance to breakage and tearing, is puncture resistant, and can withstand the uplift forces of wind. It is also highly resistant to mold and algae growth which can degrade the overall reflectivity of the roof.

The TPO membrane roof has strong roofing industry credibility and demand based on its quality, durability, longevity, & energy efficiency.
Kevin Day is a building science specialist

with Halsall – his role is to communicate

best practice principles for cladding design

and restoration. He can be reached at

kday@halsall.com.
Cities and the Environment

2008 Volume 1, Issue 2 Article 9

Ecological impacts of replacing traditional roofs

with green roofs in two urban areas

Timothy Carter and Colleen Butler
The temperature reduction provided by green roofs is a benefit relative to conventional asphalt or built up roof. This benefit may be tempered somewhat, however, by the number of other options available to a building owner interested in reducing rooftop temperatures and building energy costs. For example, highly reflective Thermoplastic Polyolefin (TPO) are becoming a common way for building owners to mitigate rooftop temperatures with EPA’s Energy Star program recognizing these and many other types of roof materials and coatings that increase reflectivity and insulation (U.S. Environmental Protection Agency 2008). When energy savings are taken in isolation, green roofs are not economically viable when compared with potentially less expensive practices to mitigate rooftop temperatures.
Timothy Carter, River Basin Center, Odum School of Ecology, University of Georgia, Athens, GA 30602

tlcarter@gmail.com

Colleen Butler, Department of Biology, Tufts University, Medford, MA 02155 colleen.butler@gmail.com
A material known as thermoplastic polyolefin (TPO), an environmentally friendly, single-ply roofing membrane, is presenting itself as a leader in the move toward light-colored or white roofing systems, and TPO is well on its way to becoming officially recognized and mandated within industry standards.
Why the industry urgency to move toward the use of materials such as TPO? Because white roof membranes help reduce both energy requirements and costs for cooling - a reason that sits well with building owners as well. And according to Patrick Downey, CSI, RRC, president of Atlanta's Merik Inc., a roof consulting firm that specializes in energy efficiency, "White and light roof studies throughout the Sunbelt have demonstrated that the savings in hot/warm weather cooling costs more than offset the slight increase in cold/cool weather heating costs."

In contrast, the dark, heat-absorbing roofing of days gone by is associated with a condition known as the "urban heat island" effect and is also linked with hazardous ozone levels. Both of these conditions, coupled with a reduction in natural shading, contribute to a considerable increase in metropolitan area temperatures and, hence, higher energy bills.

To facilitate the move toward mandating white roofing, components of regulations such as the ASHRAE 90.1 Energy Efficient Standards indicate that white roof membranes can now be used in place of additional insulation to reduce cooling energy consumption in some instances. Similarly, in the state of Georgia, precedent-setting white roofing legislation known as the Georgia White Roof Amendment was passed to enforce the same standards. On a nationalscale, the U.S. Department of Energy and the Environmental Protection Agency are now funding efforts to encourage the use of white roofing.

While the white TPO material can help save on building cooling costs, this benefit is just one of the many environmentally sound attributes of the single-ply roofing membrane. From initial raw materials manufacturing to disposal at the end of the system's useful life, TPO offers product features that pose less of an adverse impact on the general environment than other popular single-ply roofing materials.

Following is a quick look at why TPO is an environmentally sound, front-row leader in the move toward white and light-colored roofing:
* TPO's raw materials are created in sealed reactors without production of hazardous by-products.

* TPO's manufacturing process ensures that scraps or reject materials are immediately recycled into the product stream.

* TPO is hot-air welded; therefore, no smoke or strong fumes are produced during application.

* Unlike PVC, TPO contains no migratory plasticizers that leak into the air and/or storm-water runoff.
In addition to its environmental desirability, TPO provides the weatherability of an EPDM and the superior seam strength of PVC - translating into savings in maintenance and repair. The result: more green all the way around.

Explanations are courtesy of the National Roofing Contractors Association and Duro-Last Roofing Inc., Saginaw, Mich.
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According to John Altmeyer, CEO of Carlisle Construction Materials, "The Solyndra PV system is a natural fit for our ENERGY STAR®-certified, cool roof systems. When installed on Carlisle's white reflective TPO roofing membrane, the output of Solyndra PV system increases up to 20%. Further, the installation of a Solyndra system is exceptionally quick and economical, and can be easily accomplished by a roofing contractor along with the installation of an insulated cool roof. Together with Carlisle's large network of roofing installers, we can rapidly deploy systems which provide both energy conservation and low-cost solar electricity generation." Carlisle Construction Materials, headquartered in Carlisle, PA, has been manufacturing single-ply membrane roofing systems for more than 40 years. To date, Carlisle has produced over 15 billion square feet of roofing membrane. Carlisle is a business segment of Carlisle Companies Incorporated (NYSE: CSL) and has twenty six manufacturing facilities in the United States. For more information, visit its website at www.carlisle-syntec.com. 
By now, you have been sufficiently bludgeoned, with the synthetic alternative, and magnificent benefit of clean water, combined with huge reduction of energy consumption.  I cannot stress the importance of “VALUE” enough.  
My immediate goal is to secure funding (somehow) for a pilot project.  This will enable me to conduct testing, and compare known energy costs.  I will be more than happy to furnish many references should you have questions regarding my validity, integrity, or service.
My friend, Mr. Tim Center, Esq. taught me the joy of achievement through sustainability, and I am grateful for it.  I am humbled Tim places value in my multi-disciplinary skill set and enthusiasm for such things. 

I would be remiss without acknowledging the very kind people within my discipline, who offer continued encouragement, without which I could not continue.  I hope I’ve at least started a dialogue that will benefit all people.  “Green” roofs are actually white synthetic and affordable to everyone.
A dear friend and mentor writes:skip to main | skip to sidebar 
FLORIDA Green Roofs for Florida and Southeast US... Florida Green Roofs - Vegetated Roofs 

Want to learn about Green Roofs in Florida - Florida Vegetated or Garden Roofs as they are commonly known.... Stay tuned into the Green Roof Blog! Florida Green Roofs - Building a Green Roof in Florida

Monday, October 13, 2008

Monday Night Fun - Green Roofing Florida Musings.... 





Tonight I'd like to introduce you to Robert Solomon, a highly esteemed green roofer. I met Ron (Ron - he prefers to go by his middle name) at the Hillsborough County, Florida (Tampa) Green Roof Symposium earlier this year.

Ron and I are about the same age and we both share a passion for freeing our country from dependence on foreign oil - did you realize that almost  12% of our imported oil is used for asphalt products - as in asphalt roofs....

Ron opened my eyes to the above - and I checked it out on the internet....see How To Save The World

So we are listening to various speakers about vegetated roofs - the benefits and sales pitches, when Ron pipes up about something besides a garden or vegetated roof - He is talking about TPO!... But I listen...and he is right....

Vegetated roofs are not the only Green roofs around....

White TPO roofs reflect immense amounts of sunlight and keep the buildings they cover as cool as a vegetated roofs, and are much cheaper. White Roofs are also green roofs.

And so I talk to him after the symposium. And we e-mail regularly. Ron is trying hard - very hard to educate the Tampa area businesses and schools and governments and others to stay away from heat loving foreign oil based BLACK asphalt roofing and consider white synthetic roofing.

But more than a public servant for his efforts to reduce heat island effects and conserve energy and help us break dependencies from foreign oil - Ron is a true gentleman.

A man with a spirit of 'It Can Be Done' and 'Have Fun While You Are Doing It'. 

I agree with Ron. Life is short - too short.

Lets bring back green to the Urban Core. Vegetated Roofs or White TPO.

He and I are on the same team. The American Team!!!!!!!!! 

Posted by Florida Green Roof Team 
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If you are involved in schools, hospitals, or other government projects, I would suggest you read the following.  Ms. Campbell is a friend who exposes consumer fraud, and is a friend to taxpayers. I am aware of the problems she describes, but the public is not.   http://schoolroofingscam.blogspot.com/
Hopefully, you can see the environmental and functional alternative to oil based roofs, and it is my wish you have retained basics of roof systems and their impact on society as a whole.
I am very thankful for your time and kind consideration.  
"The positive thinker sees the invisible, feels the intangible, and achieves the impossible”


White Mountain, LLC

Robert R. Solomon 
"Maximizing Sustainable Assets"
www.RobertRSolomon@aol.com[image: image58.png]



Timberline® Cool Series Reflectance & Emittance Data


Color �
Initial Solar Reflectance �
Thermal Emittance �
Solar Reflectance Index (SRI) �
LEEDS Credits �
�
Cool Antique Slate �
0.27 �
0.92 �
29 �
YES �
�
Cool Barkwood �
0.27 �
0.92 �
29 �
YES �
�
Cool Weathered Wood �
0.26 �
0.92 �
28 �
NO �
�
Cool White �
0.26 �
0.85 �
24 �
NO �
�






“Low Slope” generally applies to flat  (1/4” slope) roofing,  which is in most cases commercial in application.  You can see the SRI minimum requirement is .78 which would be a white reflective surface.  Note there is only “vegetative” or “Reflective” .  Both systems help mitigate Urban Heat Island Effect. 


“Steep Slope” is as implied.  Typically encompassing: shingles, tile, metal, shakes, and slate.  It is for the most part residential.  I am unable to understand why this reflectance number is so low because shingles get abnormally hot (160 degrees is not remotely uncommon, and is actually the norm in most cases).





Energy Cost Summary





Firestone’s 20 year labor and material “No Dollar Limit” TPO roof system (Brandon Honda).  Please note walkway pads for HVAC service.


In addition, Firestone provided “Cool-R” kynar 500 metal for all accessories (coping, gutter, downspouts, etc.).


� HYPERLINK "http://www.google.com/imgres?imgurl=http://www.allroofingandbuilding.com/firestone_logo.png&imgrefurl=http://www.allroofingandbuilding.com/&usg=__ff8IopRi0nZY_15ltieYRb6fauI=&h=103&w=120&sz=8&hl=en&start=18&itbs=1&tbnid=WpguizA7Lm9rRM:&tbnh=76&tbnw=88&prev=/images%3Fq%3Dfirestone%2Blogo%26hl%3Den%26gbv%3D2%26tbs%3Disch:1" �� INCLUDEPICTURE "http://t2.gstatic.com/images?q=tbn:WpguizA7Lm9rRM:http://www.allroofingandbuilding.com/firestone_logo.png" \* MERGEFORMATINET ����





Please make note the proper verbiage is LEED, not LEEDS








