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Executive Summary 
Recycling facilities that handle asphalt roofing shingles break the material into small pieces and 
market it for a range of uses.  Ground-up roofing has been used in road construction as bedding 
under road surfaces, on gravel roads and as an additive to hot mix or cold patch asphalt.  More 
uses have included horse arenas, unpaved home driveways, landscaping, animal bedding, trail 
construction and other purposes.   
 
Concerns about potential contaminants in the roofing lead the Washington Department of 
Ecology (Ecology) to test ground asphalt-based roofing for chemical composition.  Test results 
indicate that several metals (including arsenic) and polycyclic aromatic hydrocarbons (PAHs) are 
present at levels that may be harmful to human health and the environment.  Arsenic and certain 
types of PAHs, including those present in the roofing, cause cancer in humans.  
 
The use of recycled asphalt roofing in loose form may present risks.  Humans may inhale, ingest 
or absorb asphalt roofing particles and its contaminants.  Wind or precipitation may carry the 
material into water sources.  As a result, Ecology expects a recycler of asphalt roofing to obtain 
either a solid waste permit or a Beneficial Use Determination (BUD) before distributing it for 
uses in the loose form.  To obtain a permit or BUD, a recycler will need to show that any 
proposed use will prevent exposure to contaminants in the material.  
 
Roofing materials bound in asphalt, as in hot mix or cold patch asphalt, are not mobile in the 
environment so present less of a risk.  Ecology does not expect these uses to go through an 
approval process under solid waste regulations. 
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Background 
Ecology began researching recycled asphalt roofing in 2006 after a local health department 
suspected that asphalt roofing caused high levels of polycyclic aromatic hydrocarbons (PAHs) in 
soil after cleanup of a warehouse fire.  At the time, Washington recyclers of asphalt roofing were 
marketing it for use in loose form for landscaping, trails, animal bedding, unpaved roadways, 
home driveways and erosion control.   
 
Ecology’s knowledge of contaminants in asphalt roofing was limited to asbestos content.  
Available data shows that shingles do not contain asbestos; however, asbestos often comes up as 
an issue.  Ecology researched the issue of PAHs in roofing.  The limited information available 
revealed that PAHs and other contaminants might be a concern. 
 
• In March 2005, Ecology tested runoff from a pile of ground asphalt roofing at a Washington 

facility that recycled waste from a roofing manufacturer.  Results showed dissolved solids in 
leachate exceeded groundwater quality standards.  PAHs in leachate also exceeded standards 
for protection of human health for three types of PAHs that cause cancer (carcinogenic) in 
animals.  PAHs in the stormwater pond exceeded groundwater quality standards for a 
probable human carcinogenic PAH.  (Jason Shira, Ecology Water Quality Program, March 
16, 2005 Manchester Environmental Laboratory  report) 

 
 
• Tests on ground asphalt shingles in the State of Maine showed levels of seven types of 

carcinogenic PAHs significantly exceeded Washington State cleanup standards.  The tests 
also showed that levels of arsenic might be a concern.  (PowerPoint Presentation from 
Second Asphalt Shingle Recycling Forum,  2003, “How The Beneficial Use of Asphalt 
Shingles Got Licensed in Maine”, Randy McMullin, ES II, Maine Department of 
Environmental Protection) 

 
• In 2004, the State of Oregon tested ground asphalt shingles used for mulch.  The Oregon 

Department of Environmental Quality recommended against use of ground asphalt shingles 
in residential and commercial areas due to the presence of arsenic, zinc, lead and PAHs.  
(Oregon Department of Environmental Quality, Staff Report: Reuse of Roofing Waste as 
Landscaping Mulch, Henning Larsen, R.G., Northwest Region Hydrogeologist) 
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• Ecology’s review of Maine and Oregon data reveal that ground asphalt shingles would 
potentially be a state-only dangerous waste in Washington due to levels of PAHs and copper.  
[Note:  Chapter 173-303 WAC excludes roofing material from regulation as a dangerous 
waste unless it is also dangerous waste under federal requirements.  However, excluded 
dangerous wastes are subject to cleanup laws, which could apply to areas where roofing 
material or leachate contaminates soils above federal limits.]   
 

Carcinogenic PAHs are much higher in coal tar-based materials than petroleum-based asphalt.  
The source of the asphalt in shingles sold in Maine may be different from those sold in 
Washington, so they may have different concentrations of PAHs.  The source of the asphalt for 
Oregon shingles may be the same as Washington shingles; however, Oregon tested only four 
samples.  Ecology did not want to decide about use of the material based on limited or dissimilar 
data, so tested shingles at Washington recyclers.  
 
Ecology tested materials from the three known asphalt-roofing recyclers in Washington.  Ecology 
collected three samples from each facility on May 2, 2007.  The lab used conventional methods 
to test for total metals, PAHs, toxicity and asbestos and the toxicity characteristic leaching 
procedure (TCLP) for arsenic, chromium and lead.   
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Test Results and Evaluation 
See Appendix A for a description of the standards Ecology used to evaluate test results.  
Ecology’s comparison to multiple standards was not a comprehensive analysis of all factors 
related to each standard.  The comparison was to get an idea of potential hazards.  See appendices 
for lab reports and a summary of results and comparisons to standards.  
 

Total Metals in Asphalt Roofing Shingles 
 
Antimony was present at levels unsafe if ingested by humans and toxic to plants.   
 
Arsenic was present at levels that are a carcinogenic risk if ingested by humans, unsafe if 
ingested by humans, toxic to plants, toxic to soil invertebrates, toxic to soil microorganisms and 
microbial processes, toxic to avian and mammalian wildlife, above background soil levels and 
has the potential to pollute groundwater.  Many samples exceeded standards by several orders of 
magnitude, including all nine samples for carcinogenic human ingestion levels. 
 
Beryllium did not exceed any standard. 
 
Cadmium was present at levels toxic to avian wildlife. 
 
Chromium was present at levels toxic to plants, toxic to soil invertebrates, toxic to soil 
microorganisms and microbial processes, toxic to avian and mammalian wildlife and above 
background soil levels. 
 
Copper was present at levels toxic to plants, toxic to soil invertebrates, toxic to soil 
microorganisms and microbial processes, toxic to avian wildlife and above background soil 
levels.   
 
Lead was present at levels toxic to plants, toxic to avian and mammalian wildlife, above 
background soil levels and has the potential to pollute groundwater.   
 
Mercury was present at levels toxic to soil invertebrates and above background soil levels. 
 
Nickel was present at levels toxic to plants and above background soil levels. 
 
Selenium did not exceed any standard. 
 
Silver did not exceed any standard. 
 
Thallium did not exceed any standard. 
 
Zinc was present at levels toxic to plants, toxic to soil invertebrates, toxic to soil 
microorganisms, toxic to avian and mammalian wildlife and above background soil levels 
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PAHs in Asphalt Roofing Shingles 
 
PAHs were present at levels that are a carcinogenic risk if ingested or absorbed into the skin by 
humans and toxic to mammalian wildlife.  Two of nine samples exceeded standards for 
carcinogenicity by several orders of magnitude. 
 
When comparing results of individual, carcinogenic PAHs (cPAH) to values that account for 
increased impacts to children, cPAHs were present in several samples at carcinogenic levels if 
ingested, inhaled or dermally contacted by humans in residential and urban residential areas.  
Results also showed some samples contained cPAHs at carcinogenic levels if ingested, inhaled or 
dermally contacted by humans in occupational or construction worker settings. 
 

Asbestos in Asphalt Roofing Shingles 
 
Asbestos was not detected in any of the samples. 
 

Dangerous Waste Characterization  
 
Total metals results showing values that had the potential for dangerous waste designation were 
further tested using the Toxicity Characteristic Leaching Procedure (TCLP).  These metals 
included arsenic, chromium and lead.  Ecology assessed only samples with the highest metals 
levels using TCLP.  Results show that ground asphalt shingles are not federal or state-only 
dangerous waste.  
 
The laboratory also did fish bioassay tests on three samples.  Fish bioassay tests determine if the 
presence of PAHs and other chemicals affect the dangerous waste designation for toxicity.  
Ecology chose three samples that appeared to have the smallest particles.  No fish died during the 
test, so ground asphalt shingles are not federal or state-only dangerous waste for toxicity. 
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Conclusions 
Ground asphalt shingles used in loose form has the potential to harm humans and other animals.  
Due to the small particle size, inhalation, ingestion and dermal contact of harmful contaminants 
by humans and animals may occur in areas where recyclers have proposed to use recycled 
shingles in loose form.  There is a likely potential for exposure in many proposed uses such as 
home driveways, landscaping, arenas, animal bedding, trails and on unpaved roads.  For many of 
these proposed uses, cars and animals will continually break down material into smaller sizes.  
This would increase the exposed surface area of the material, which would further increase the 
potential for mobility and bioavailability of the hazardous components.   
 
Ecology found contaminants in the ground asphalt roofing at levels high enough to harm plants, 
soil invertebrates and soil microbial processes.   
 
Proposed uses have the potential to pollute waters of the state.  Shingles may add contaminants to 
soil at levels that could leach into and negatively affect groundwater.  Due to the small particle 
size of recycled shingles, stormwater and wind can carry contaminants in the ground shingles 
into surface waters where they could threaten aquatic life and pollute groundwater linked with 
surface water.   
 
Ecology expects a recycler of asphalt roofing to obtain either a solid waste permit or a Beneficial 
Use Determination (BUD) before distributing it for uses in loose form.  A recycler will need to 
show that any proposed use will prevent exposure to contaminants in the material.  Use as part of 
hot mix asphalt or cold patch does not need to go through an approval process under state solid 
waste regulation. 
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Appendix A.  Standards for Evaluation 
Due to the array of proposed uses of ground asphalt shingles, Ecology used several standards to 
assess test results.  The numbers below correspond to the numbered Regulatory Standards in the 
Table “Regulatory Standards and Test Result Comparison” in Appendix B. 
 
1. Chapter 173-340 WAC, Model Toxics Control Act – Cleanup, CLARC Soil, Method B, 

Standard Formula Value, Direct Contact (ingestion only), unrestricted land use.  Values here 
are concentrations of metal contaminants in soil that are protective of human health when 
ingested. 
 
Chapter 173-340 WAC, Model Toxics Control Act – Cleanup, Equation 740-5, concurrent 
exposure for ingestion and dermal contact with soil.  Values here are concentrations of 
carcinogenic PAHs in soil that are protective of human health when ingested or absorbed 
through skin.  Some carcinogens have a cleanup level based on exposure through multiple 
pathways into the body.  Some proposed uses of recycled asphalt shingles may result in 
contaminants entering the body through ingestion or through the skin.  This standard was 
used instead of Method B standards, which are for exposure through ingestion alone. 
 

2. Ecological Soil Screening Levels (Eco-SSLs), U.S. Environmental Protection Agency.  Eco-
SSLs are concentrations of contaminants in soils that are protective of organisms that often 
meet or eat other organisms that live in or on soil.  The EPA set Eco-SSLs for contaminants 
often found in soils at Superfund cleanup sites.  A group made up of federal, state, consulting, 
industry and academic participants helped establish the Eco-SSLs.  The Eco-SSLs were 
derived to limit the need for EPA and other risk assessors to perform duplicate literature 
searches and data assessments for the same contaminants at every site. 
 

3. Toxicological Benchmarks: 
• Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on 

Terrestrial Plants: 1997 Revision.  Oak Ridge National Laboratory, ES/ER/TM-85/R3. 
• Toxicological Benchmarks for Contaminants of Potential Concern for Effects on Soil and 

Litter Invertebrates and Heterotrophic Processes: 1997 Revision.  Oak Ridge National 
Laboratory, ES/ER/TM-126/R2. 

• Toxicological Benchmarks for Wildlife: 1996 Revision.  Oak Ridge National Laboratory, 
ES/ER/TM-86/R3. 

Benchmarks are concentrations of contaminants in soils that the Oak Ridge National 
Laboratory (ORNL) found to be protective of organisms that often meet or eat organisms that 
live in or on soil.  The ORNL set benchmarks for contaminants often found in soils at U.S. 
Department of Energy sites.  ORNL used data from bibliographical databases (BIOSIS, POL 
TOX I, current contents), other agencies, such as the National Oceanographic Atmospheric 
Administration, a numeric database (PHYTOTOX), review articles, conventional literature 
searches and reports of toxicity tests of individual chemicals in laboratory, greenhouse, or 
field settings. 
 

4. Chapter 173-340 Washington Administrative Code, Table 749-3 (for wildlife only), 
Ecological Indicator Soil Concentrations for Protection of Terrestrial Plants and Animals.  
These values for contaminants in soil are protective of wildlife.  Ecology has considered 
these values due to their connection to the Toxicological Benchmarks for Wildlife from Oak 
Ridge National Lab (ORNL).  ORNL benchmarks vary by species so are hard to use in 
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assessing potential impacts of ground asphalt roofing.  In setting values for Table 749-3, 
Ecology developed a formula and used values from ORNL for a mammalian predator 
(shrew), avian predator (American robin) and mammalian herbivore (vole) to come up with a 
single value for each contaminant.  The wildlife value is the lowest of the three chemical 
concentrations.  
 

5. Natural Background Soil Metals Concentrations in Washington State, October 1994, 
Publication #94-115.  Some soils in WA have naturally high levels of chemicals.  Ecology 
compared test results to background levels to see if contaminants in ground asphalt shingles 
exceeded what WA soils may contain naturally. 
 

6. Chapter 173-303 Washington Administrative Code, Dangerous Waste Regulations, Sections 
173-303-090 and 173-303-100, for arsenic, chromium, lead and toxicity.  These values are 
concentrations of contaminants that require special handling and disposal to protect human 
health and the environment. 
 

7. Chapter 173-200 Washington Administrative Code, Water Quality Standards For Ground 
Waters Of The State Of Washington, Section 173-200-040, Table 1 Ground Water Quality 
Criteria.  These values for contaminants in groundwater will maintain the highest quality of 
the state's groundwaters and protect existing and future uses of it.  WAC 173-200 also 
addresses contaminants in soil and surface water because they have the potential to pollute 
groundwater, and establishes an antidegradation policy that requires prevention, control and 
treatment of contaminants that may affect groundwater.  Ecology used toxicity characteristic 
leaching procedure (TCLP) results for arsenic, chromium and lead for comparison to this 
standard, though acknowledges other tests may better represent leaching of these metals in a 
natural environment. 
 

8. Oregon Department of Environmental Quality (ODEQ), Environmental Cleanup and Tanks 
Program, Risk-Based Concentrations for Individual Chemicals.  These values for 
carcinogenic PAHs in soils are protective of human health when exposed through ingestion, 
inhalation and dermal contact.  The values were updated in 2007 and account for early-life 
exposure.  Children have different exposure circumstances than do adults.  They consume 
more of certain foods and water and have higher inhalation rates per unit of body weight 
than adults.  Young children play close to the ground and come into contact with 
contaminated soil outdoors and with contaminated dust on surfaces and carpets indoors.  
Ingestion of breast milk is another pathway of exposure for infants and young children.  
ODEQ now requires the consideration of early-life exposure at all residential sites or other 
sites where childhood exposure is likely.  
 

Asbestos.  Ecology referenced no standard since tests resulted in no detection of asbestos in any of 
the samples. 
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Appendix B. Table “Comprehensive Regulatory 
Standards and Test Result Comparison”
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Carcinogen Non-carcinogen Plants Soil Invertebrates Avian Wildlife Mammalian Wildlife Plants Soil Invertebrate - 
earthworm

Soil Invertebrate - 
microorganisms and 
microbial processes

Avian and 
Mammalian 

Wildlifeb
Wildlife

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/L mg/L

Antimony ---- 32 (1 of 9) ---- 78 (0 of 9) ---- 0.27 (0 of 9) 5 (3 of 9) ---- ---- ---- ---- ---- ----
Arsenic 0.67 (9 of 9) 24 (4 of 9) 18 (4 of 9) ---- 43 (3 of 9) 46 (0 of 9) 10 (5 of 9) 60 (2 of 9) 100 (1 of 9) ---- 132 (1 of 9) 7 (5 of 9) 5 (0 of 1) 0.00005 (1 of 1)
Beryllium ---- 16 (0 of 9) ---- 40 (0 of 9) ---- 21 (0 of 9) 10 (0 of 9) ---- ---- ---- ---- 2 (0 of 9) ----
Cadmium ---- 80 (0 of 9) 32 (0 of 9) 140 (0 of 9) 0.77 (2 of 9) 0.36 (0 of 9) 4 (0 of 9) 20 (0 of 9) 20 (0 of 9) ---- 14 (0 of 9) 1 (0 of 9) not considered
Chromium ---- ---- ---- ---- 34 (3 of 9) 34 (3 of 9) 1 (9 of 9) 0.4 (9 of 9) 10 (9 of 9) ---- 67 (1 of 9) 42 (3 of 9) 5 (0 of 1) 0.05 (0 of 1) 
Copper ---- 3000 (0 of 9) 70 (7 of 9) 80 (6 of 9) 28 (8 of 9) 49 (0 of 9) 100 (5 of 9) 50 (8 of 9) 100 (5 of 9) ---- 217 (0 of 9) 36 (8 of 9) ----
Lead ---- ---- 120 (3 of 9) 1700 (0 of 9) 11 (6 of 9) 56 (0 of 9) 50 (3 of 9) 500 (0 of 9) 900 (0 of 9) ---- 118 (3 of 9) 17 (6 of 9) 5 (0 of 3) 0.05 (3 of 3)
Mercury ---- 24 (0 of 9) ---- ---- ---- ---- 0.3 (0 of 9) 0.1 (3 of 9) 30 (0 of 9) ---- 5.5 (0 of 9) 0.07 (3 of 9) not considered
Nickel ---- 1600 (0 of 9) 38 (3 of 9) 280 (0 of 9) 210 (0 of 9) 130 (0 of 9) 30 (3 of 9) 200 (0 of 9) 90 (0 of 9) ---- 980 (0 of 9) 38 (3 of 9) ----
Selenium ---- 400 (0 of 9) 0.52a (0 of 9) 4.1 (0 of 9) 1.2 (0 of 9) 0.63 (0 of 9) 1 (0 of 9) 70 (0 of 9) 100 (0 of 9) ---- 0.3 (0 of 9) ---- not considered
Silver ---- 400 (0 of 9) 560 (0 of 9) ---- 4.2 (0 of 9) 14 (0 of 9) 2 (0 of 9) ---- 50 (0 of 9) ---- ---- ---- not considered
Thallium ---- 5.6 (0 of 9) ---- ---- ---- ---- 1 (0 of 9) ---- ---- ---- ---- ---- ----
Zinc ---- 24,000 (0 of 9) 160 (8 of 9) 120 (9 of 9) 46 (9 of 9) 79 (0 of 9) 50 (9 of 9) 200 (8 of 9) 100 (9 of 9) ---- 360 (8 of 9) 86 (9 of 9) ----

cPAH 0.1 (6 of 9)ef ---- ---- LMW 29 (0 of 9); 
HMW 18 (0 of 9)eg ---- LMW 100 (0 of 9); 

HMW 1.1 (9 of 9)eg ---- ---- ---- ---- ---- ---- ----

Toxicity - fish LC50 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- 10 (0 of 3); 100 
(0 of 3)

Asbestos (% 
present)

Residential Urban Residential Occupational Construction Worker Excavation Worker

cPAH: mg/kg mg/kg mg/kg mg/kg mg/kg
Benz[a]anthracenei 0.15 (5 of 9) 0.31 (2 of 9) 2.7 (0 of 9) 21 (0 of 9) 590 (0 of 9)
Benzo[a]pyrenei 0.015 (9 of 9) 0.031 (9 of 9) 0.27 (6 of 9) 2.1 (0 of 9) 59 (0 of 9)
Benzo[b]fluoranthenei 0.15 (6 of 9) 0.31 (3 of 9) 2.7 (0 of 9) 21 (0 of 9) 590 (0 of 9)
Benzo[k]fluoranthenei 1.5 (0 of 9) 3.1 (0 of 9) 27 (0 of 9) 210 (0 of 9) 5900 (0 of 9)
Chrysene 15 (0 of 9) 31 (0 of 9) 270 (0 of 9) 2100 (0 of 9) 59000 (0 of 9)
Dibenz[a,h]anthracene 0.015 (9 of 9) 0.031 (9 of 9) 0.27 (7 of 9) 2.1 (1 of 9) 59 (0 of 9)
Indeno[1,2,3-cd]pyrene 0.15 (6 of 9) 0.31 (3 of 9) 2.7 (1 of 9) 21 (0 of 9) 590 (0 of 9)

Notes:

"Eco-SSLs" mean ecological soil screening levels.

"ODEQ" means Oregon Department of Environmental Quality

Comprehensive Regulatory Standards and Test Result Comparison

8.  Risk-Based Concentrations (ODEQ) - July 2009

Regulatory Standard   (# of 9 total samples exceeding standard)

Contaminant 2. Eco-SSLs (EPA)h

Asbestos was not detected in any sample.

hAssumes 100% of contaminants are bioavailable.

1. WAC 173-340:       
Metals - CLARC, Soil, Method 
B, Standard Formula Value, 
Direct Contact (ingestion only), 
unrestricted land use
PAHs - Equation 740-5, 
concurrent exposure for 
ingestion and dermal contact 
with soil 

Soil, Direct Contact (ingestion, dermal, inhalation)

"LMW" means low molecular weight.

"ORNL" means Oak Ridge National Laboratory.

"HMW" means high molecular weight.

Shaded boxes indicate where one or more samples exceeded values. 

"EPA" means the United States Environmental Protection Agency.

iNon-detect values were compared at one-half the detection limit.

Appendix B

fToxic equivalency quotient (TEQ) values were used for comparison.  Non-detect values were calculated using one-half the detection limit.
gLab results did not differentiate between HMW or LMW PAHs.  Total cPAHs were used for comparison, regardless of this.  Non-detect values were included in the total.

eOnly carcinogenic PAHs (cPAH) results were used.

Regulatory Standard   (# of 9 total samples exceeding standard)

aLab results show only that selenium was not detected at or above 1 mg/kg.

cAll 9 samples were not evaluated for dangerous waste criteria.  Only samples with the highest values in tests for total metals were evaluated for dangerous waste designation.

7. WAC 173-
200, Table 1 

Ground Water 
Quality Criteriad 

dOnly TCLP results were used to compare to Table 1.

bAvian and mammalian values from ORNL vary by species.  In setting values for WAC 173-340, Table 749-3, Ecology developed a formula and used data from ORNL for mammalian predator (shrew), avian predator (American robin) and 

3. Toxicological Screening Benchmarks (ORNL)
4. WAC 173-340, 
Table 749-3 for 

Wildlifec
5. WA 

Background 
Soil

6. WAC 173-
303, Dangerous 
Waste Criteriac

"----" means no value or no single value has been established.

Contaminant
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Appendix C. Table “Asphalt Roof Shingle Test 
Results Summary” and cPAH TEC Conversion 
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Asphalt Roof Shingle Test Results Summary Violet= the analyte was not detected at or above the reported result=U
sampling event 5/02/07 Blue= the analyte was positively identified. The associated numerical result is an estimate=J

Contaminant
Metals concentration 

(mg/Kg or ppm) 1A 1B 1C 2A 2B 2C 3A 3B 3C median average min max
Antimony 13.90 26.00 35.90 0.28 0.32 0.21 2.00 1.60 0.24 1.60 8.21 0.21 35.90
Arsenic 43.30 61.30 132.00 1.95 2.06 2.31 29.30 16.00 6.76 16.00 31.10 1.95 132
Beryllium 0.19 0.17 0.20 0.15 0.15 0.17 0.11 0.12 0.10 0.15 0.15 0.10 0.20
Cadmium 0.79 0.50 0.79 0.13 0.14 0.12 0.37 0.21 0.20 0.21 0.35 0.12 0.79
Chromium 32.30 23.80 45.90 14.70 11.80 14.30 28.10 54.90 100.00 28.10 35.39 11.80 100
Copper 92.60 61.40 117.00 295.00 267.00 306.00 184.00 78.70 13.20 117.00 153.19 13.20 306
Lead 199.00 205.00 287.00 9.83 7.94 6.74 26.60 21.00 39.70 26.60 82.94 6.74 287
Mercury 0.13 0.16 0.14 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.05 0.01 0.16
Nickel 29.30 24.60 38.90 11.30 8.88 10.50 26.70 59.30 65.20 26.70 30.14 8.88 65.20
Selenium 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Silver 0.41 0.34 0.23 0.26 0.26 0.15 0.23 0.42 0.10 0.26 0.27 0.10 0.42
Thallium 0.21 0.16 0.16 0.22 0.21 0.18 0.15 0.20 0.10 0.18 0.18 0.10 0.22
Zinc 681.00 511.00 814.00 1,000.00 1,100.00 845.00 392.00 369.00 150.00 681.00 654.30 150.00 1100

total metals (mg/Kg or ppm) 1,094.13 915.43 1,473.22 1,334.83 1,399.78 1,186.69 690.57 602.46 376.61 1,094.13 1,016.78 376.61 1,473.22

TCLP (mg/L or ppm)
Arsenic 0.011
Chromium 0.0050
Lead 0.16 0.21 0.14

Fish Bioassay
% mortality 10 mg/L 0 0 0
% mortality 100 mg/L 0 0 0

Asbestos  (% present) 0 0 0 0 0 0 0 0 0

cPAH  (ug/Kg or ppb)
Benzo(a)anthracene 550 512 662 247 275 230 259 400 500 400 404 230 662
Chrysene 1,080 1,870 2,940 701 752 336 365 1,170 1,450 1,080 1,174 336 2,940
Benzo(b)fluoranthene 550 442 1,640 224 275 230 259 390 500 390 490 224 1,640
Benzo(k)fluoranthene 550 525 1,540 247 275 230 267 390 500 390 491 230 1,540
Benzo(a)pyrene 898 977 1,460 504 584 341 259 622 721 622 699 259 1,460
Ideno(1,2,3-cd)pyrene 2,850 1,170 1,230 247 534 230 259 400 500 500 792 230 2,850
Dibenzo(a,h)anthracene 3,180 1,220 1,280 542 607 460 518 800 999 800 1,041 460 3,180

total cPAHs (ug/Kg) 9,658 6,716 10,752 2,712 3,302 2,057 2,186 4,172 5,170 4,172 5,090 2,057 10,752

LevelsSample Results

Appendix C

Orange= the analyte was not detected at or above the reported result.  However, the reported result is approximate and may or may not 
represent the actual limit of quantitation necessary and precisely measure the analyte sample.=UJ
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Conversion of cPAHs to Toxic Equivalent Concentrations:

Contaminant
Non-detect 

for all 
samples?

TEF

cPAH: [µg/kg] qual TEQ [µg/kg] qual TEQ [µg/kg] qual TEQ [µg/kg] qual TEQ
Benzo(a)anthracene FALSE 0.1 550 UJ 28 512 J 51 662 J 66 247 UJ 12
Chrysene FALSE 0.01 1,080 J 11 1,870 J 19 2,940 J 29 701 J 7
Benzo(b)fluoranthene FALSE 0.1 550 UJ 28 442 J 44 1,640 J 164 224 J 22
Benzo(k)fluoranthene FALSE 0.1 550 UJ 28 525 UJ 26 1,540 UJ 77 247 UJ 12
Benzo(a)pyrenea TRUE 1 898 UJ 0 977 UJ 0 1,460 UJ 0 504 UJ 0
Ideno(1,2,3-cd)pyrene FALSE 0.1 2,850 J 285 1,170 UJ 59 1,230 UJ 62 247 UJ 12
Dibenzo(a,h)anthracene FALSE 0.1 3,180 J 318 1,220 UJ 61 1,280 J 128 542 UJ 27
Toxic equivalent concentration [µg/kg] 696 260 526 94
Toxic equivalent concentration [mg/kg] 0.696 0.26 0.526 0.094

Contaminant
Non-detect 

for all 
samples?

TEF

cPAH TEF [µg/kg] qual TEQ [µg/kg] qual TEQ [µg/kg] qual TEQ [µg/kg] qual TEQ [µg/kg] qual TEQ
Benzo(a)anthracene FALSE 0.1 275 UJ 14 230 UJ 12 259 UJ 13 400 UJ 20 500 UJ 25
Chrysene FALSE 0.01 752 J 8 336 J 3 365 UJ 2 1,170 J 12 1,450 J 15
Benzo(b)fluoranthene FALSE 0.1 275 UJ 14 230 UJ 12 259 UJ 13 390 J 39 500 UJ 25
Benzo(k)fluoranthene FALSE 0.1 275 UJ 14 230 UJ 12 267 J 27 390 J 39 500 UJ 25
Benzo(a)pyrenea TRUE 1 584 UJ 0 341 UJ 0 259 UJ 0 622 UJ 0 721 UJ 0
Ideno(1,2,3-cd)pyrene FALSE 0.1 534 UJ 27 230 UJ 12 259 UJ 13 400 UJ 20 500 UJ 25
Dibenzo(a,h)anthracene FALSE 0.1 607 UJ 30 460 UJ 23 518 UJ 26 800 UJ 40 999 UJ 50
Toxic equivalent concentration [µg/kg] 106 72 93 170 164
Toxic equivalent concentration [mg/kg] 0.106 0.072 0.093 0.17 0.164

"TEF" means toxic equivalent factor.
"TEQ" means toxic equivalent quotient.

Sample Results

Sample Results

1A 1B 1C 2A

aBenzo(a)pyrene had a non detect value in all samples in the dataset, therefore a value of zero was assigned as its TEQ, consistent with the approach to dioxins in "CONCISE EXPLANATORY STATEMENT AND RESPONSIVENESS SUMMARY 
            

3C2B 2C 3A 3B
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Appendix D. PowerPoint Presentation – “How the 
Beneficial Use of Asphalt Shingles Got Licensed 

in Maine” 
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Appendix E. ODEQ Staff Report - Reuse of 
Roofing Waste as Landscaping Mulch and Fact 

Sheet - Consumer Alert: Bark Mulches Made 
from Roofing Wastes May Be Unsafe to Use 
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Fact Sheet 

 

Consumer Alert: Bark 
Mulches Made from Roofing 
Wastes May Be Unsafe to Use 
 
Background 
Since late 2000, bark mulches composed of old 
asphalt roofing wastes have been produced and 
sold in the Portland and Eugene/Springfield 
areas.  The material was called “Budget Bark” in 
the Portland area and “No Spark Bark” in 
Eugene/Springfield.  The low-cost mulch was 
promoted as a bark mulch substitute for its low 
flammability and weed control properties.  

 
Land Quality Division 
Western Region 
1102 Lincoln St, Ste 210 
Eugene, OR 97401 
Phone: ( 541) 686-7838 
 ( 800) 844-8467 
Fax: ( 541) 686-7551 
Contact: Bob Barrows  www.oregon.gov/DEQ/ 

In 2004, DEQ became  concerned about soil and 
groundwater contamination from application of 
these mulches, and analyzed samples of the 
products.  Results showed levels of contaminants 
in quantities of concern for human health and 
aquatic life. 

 
 
 
 
 
 
 

  
 DEQ analyses of the bark mulches detected 

several chemical constituents, including 
polynuclear aromatic hydrocarbons (PAHs) and 
arsenic, at levels exceeding those considered 
“safe” for soils located in residential and 
commercial settings.  The chemicals of primary 
concern are arsenic and five petroleum-derived 
PAHs.  Arsenic and several of the PAHs are 
considered probable human carcinogens by the 
US Environmental Protection Agency (EPA).   

 
 
 
 
 
 
 
 
 
 
 
 

  
 Health and Ecological Risks 
 The mulches are not immediately hazardous to 

human health or aquatic life, but people should 
avoid repeated exposure by getting it in their 
mouths or by breathing the dust.  The 
contaminants in the material are not very soluble, 
so they would not be expected to contaminate 
groundwater when thinly spread as landscaping 
mulch. 

 
 
 
 
 
 
 
 
 
   

Human exposure to the toxics in the mulch can 
occur primarily through skin contact or oral 
ingestion from unwashed hands, and inhalation 
of dust.  Gardening and landscaping activities 
will increase the possibility of exposure.   

 
 
 
 
 
 

 
Children are especially at risk by ingesting the 
mulch or breathing its dust.  Children are likely 
to play close to the ground and often put their 
fingers and hands in their mouths, which adds to 
their exposure risk. Because young bodies grow 
and develop rapidly, toxins have the ability to 

cause lasting harm if children are repeatedly 
exposed to these substances. 
 
Advice for use of mulch products 
DEQ advises that homeowners and commercial 
property owners who use landscaping mulch 
avoid these two products and any mulch product 
containing asphalt roofing wastes.  Many other 
safe mulch products are available for use as 
weed control. 
 
If asphalt roofing mulch has already been used, 
DEQ recommends removal if the material has 
been placed in residential areas or commercial 
areas with frequent human activity. 
 
Should I have the mulch tested for 
toxics? 
Testing is not needed to identify the material. 
The material is ground up asphalt roofing and 
should be fairly easy to visually identify. The 
asphalt will appear as dark black bits or chunks, 
often speckled with colored sand-sized particles.   
Individuals wanting to have their material tested 
should contact an analytical laboratory.  
Chemical constituents to be tested for include: 1) 
total metals and 2) polynuclear aromatic 
hydrocarbons. 
 
How do I remove the material from my 
property? 
As with any potentially toxic material, property 
owners may want to consider hiring a 
professional cleanup company to remove this 
material. Homeowners can remove this material 
themselves.  If you decide to do your own work, 
make sure you minimize your contact with the 
material by wearing a long sleeved shirt or 
jacket, long pants, and closed-toed shoes, and be 
sure to moisten the material to minimize 
generating dust that you could inhale. Any 
suspected bark mulch material can be raked or 
shoveled into sealed plastic bags and disposed 
with other garbage.     
  

 If mulch particles have been tracked into your 
home, remove them using a wet mop or 
equivalent. We recommend having your carpet 
cleaned if soiled by this material.   

 
 
 
Last Updated: 2/27/2007 
By: Bob Barrows  DEQ 07-WR-003 
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