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Project schedule

Activity Date
Meet with RTF to discuss preliminary results Aug. 21, 2013

Meet with RTF to present Draft Report Nov. 13, 2013
Receive comments from RTF and others Jan. 2014

Meet with RTF to discuss recommendations Jan. 2014

Final Report March 2014
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Storm events over season
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http://radarr.kiev.ua/forums/index.php?showtopic=19603&st=880

Pilot project study design

Analyzed runoff from 10 storms for:

Total metals (dissolved metals - first three storms)
PAHs and phthalates
PBDEs

Select parameters thereafter
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Median metals concentrations ug/L/mm rain

Arseni
adm
m

o5

BUA|(BUR | BUS | EPD | PVC | TPO | ZIN

ic | 001 001] 002] 000] 41 001 001 001
i
| 0.05] 0.04] 0.05] 0.06] 0.07] 0.05 0.06] 0.04
| 0.005| 0.003] 0.01) 0.02) 0.02] 0.01] 0.02 0.02




Median metals load (ug)




Dissolved vs. total metals
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Preliminary findings - metals

New roofing materials released low concentrations of
total metals with the following exceptions:

The treated wood shake roof released arsenic and copper.

The PVC roof released elevated but lower concentrations of arsenic
than the treated wood.

The copper roof released copper.
The Zincalume®, EPDM and painted metal roofs released zinc.



Preliminary findings - metals

For elevated metals there is a correlation between
precipitation amount and concentration.

Ratios of dissolved to total metals appear more
representative for those metals with higher
concentrations.



Questions for groups

Are there other ways to assess the data?

Are there correlations we should look at?



PAHs detected

(numbers represent number of storms analyte detected)

Compound Steep Slope Low Slope
AAR | As* | CPR | CTI | PAZ | TWO | WOS | GST | BUA | BUR | BUS | EPD | PVC | TPO | ZIN | GLO

1-Methyinaphthalene J J v J f f f
2-Methylnaphthalene J J J J v v 4 f J f
Acenaphthene
Acenaphthyvlene
Anthracene J J J J J J J J
Benz[a]anthracene
Benzo(a)pyrene J J J J v 4 4 4
Benzo{b)fluoranthene J J J J J f f A A f
Benzo(zhi)pervlene J J J J J J J J J J
Benzo(k)fluoranthene J J J J v f f J J f
Chrysene J J J J J 4
Dibenzo{a h)anthracene
Fluoranthene J J J J J J J J J J J
Fluorene J J J J J f
Indeno(1,2,3-cd)pyrene J J J J J f f J J J
Naphthalene J J J J J J v v v 4 4 4 4 4
Phenanthrene J J J J J J J J J J J J J J
Pyrene J J J J J v v 4 f f J J f




Sum of detected PAHs

Steep Slope

Median values
Concentration
{ug/L) 0.02) 002 005 003 004 003 005

Median values EH
Concentration
(ug/L) 0.01 0.01 0.071 007 003 0.01 0.03




Phthalates detected

(numbers represent number of storms analyte detected)

Steep Slope Low Slope
Compound
Bis(2-Ethylhexyl) phthalate
Benzyl butylphthalate

Diethyl phthalate

Dimethyl phthalate
Di-N-Butylphthalate

Di-N-Octyiphthalate I I I N P P S R




Sum of detected phthalates

Slope Roofs
Median values
Concentration (ug/L) | ND | 041 057 ND | 024| 420] 085 ND_

Low Slope Roofs
Median values
Concentration (ug/L) | 025 020| 020/ 022] 044 ND | ND | 043




PBDEs detected

(numbers represent number of storms analyte detected)

'Erl'EE]} Slupe Low Slope

Congener -

PEDE - 049
PBDE - 099
PBDE - 100

PBDE - 153
PEBDE - 154
PBDE - 183
PBDE - 154
PBDE - 191
PBDE - 209




Sum of detected PBDEs
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Preliminary findings - organics

PAHs in runoff from the roofing materials were
low and not substantially different than the glass
controls.



Preliminary findings - organics

Except for the phthalates on the treated wood
shake roof (TWO), the new roofing materials in
this study did not appear to be leaching
phthalates.

Phthalates reported by Pitt et al. (2000) in treated wood
products.

Source of phthalates from the TWO roof is unknown.



Preliminary findings - organics

The sums of the PBDE congeners were
consistently less than o0.01 ug/L or non-detectable.
The new roofing materials in this study did not
appear to be leaching PBDEs to the runoff.
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SPLP procedure

Assessed effectiveness of coatings in reducing zinc or
copper leaching

Coupons shaken in pH 5 water for 18 - 20 hours
3 replicates of each treatment
6 coatings on galvanized steel coupons & Zincalume®
2 coatings on copper coupons



~

% Zinc reduction with coatings

% Reduction Zinc compared to Galvanized 5teel

Description

Zincalume®, uncoated

Galvanized steel coated with SnoSeal (Ames Reserach
Laboratories)

Galvanized steel coated with Sherwin Williams SHER-
CRYL™ HPA Hich Performance Acrylic Semi-Gloss
Coating

Galvanized steel coated with UNIFLEXE Elastomeric
Roof Coating (Sherwin Williams)

Galvanized steel coated with Poly-5il 2500 High Solids
(Coatings & Foam Solutions)

Galvanized Steel coated with Karnak Fibered Aluminum
Asphalt Coating 98AF

Galvanized Steel coated with Quest Construction
Products Elastuff™ 101

% Zn
Reduction




Percent Zn removal
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% Copper reduction with coatings

%0 Reduction in Copper Concentrations compared to Copper
% Cu
Description Reduction

Copper coated with Syncralyvac

Copper coated with PPG Architectural Finishes
Coraflon® ADS Intermix




—

Preliminary findings - SPLP

Release of copper and zinc was reduced by all coatings.

Coupons in SPLP leachate released more Zn and Cu
than roofs in rain water.

Still assessing:
PAHs, phthalates, & PBDEs
MSDS of products
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Thank you for all your help today!
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ofing assessment future
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Round 2 sampling?

Further statistical analysis
Comparable to other studies
One year baseline line



Brainstorming the future



Cost estimates for round 2

Option 1 - 10 storms, with 18 panels
All parameters for 3 storms
Total metals only for remaining 7 storms

Option 2 — 6 storms with 18 panels
All parameters for 3 storms
Total metals only for remaining 3 storms



Thank you for all your help today!
- Study Design



ug/L

Roof Type Location As Cd Cu Pb In rain Author
Asphalt Shingle Roofs
Asphalt shingles Pennsylvania 0.3 0.1 -55 0.6 0 43 Clark (2010)
Asphalt shingle - galv gutter Texas NM NM 25 38 554 5.5 Chang et al. 2004
Galvanized Steel Roofs

Galvanized iron - galv gutter Texas NM NM 28 49 11,733 5.5 Chang et al. 2004

Galvalume® Texas <0.10 <0.10 22 0.7 118 ] Mendez et al. (2000)

Galvalume® Pemnsylvama | -0.3 1.3 -59 2.1 248 43 Clark (2010)

Tile Roofs
Concrete tile® Texas 0.42 <0.10 53 1.3 91 6 Mendez et al. (2000)
Single Ply Roofs

Corrugated PVC Pennsylvania 0.1 -0.3 0 0.1 ND 43 Clark (2010)

Rubber roofing Pennsylvama | -0.3 1.9 -26 1.3 94 43 Clark (2010)

Ondura Pemnsvlvama | -0.1 -0.1 -64 0.2 115 43 Clark (2010)

Built-Up Roofs and Materials

BUR with white APP cap sheet® Texas <029 | <0.10 1.3 0.6 46 6 Mendez et al. (2000)
Chang & Crowley

Rock and tar (built-up)* Texas NM NM NM 12 4380 (1993)

Roofing felt Pennsylvama 0.3 0.3 -74 1.1 0 43 Clark (2010)

Wood and Treated Wood Roofs

Wood shingle - galv gutter Texas NM NM 29 45 16,317 5.5 Chang et al 2004

Cedar shakes Pennsylvania | -03 0.2 -30 0.8 201 43 Clark (2010)

Untreated plywood Pennsylvama | -0.3 0.1 -55 1.6 0 43 Clark (2010)

Pressure treated/water sealed wood | Pennsylvania 42 0.03 1,867 0.1 890 43 Clark (2010)

Pressure treated wood Pennsylvania 1.3 0.1 Clark (2010)
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