
Table 3.C-7 
USEPA Recommended Toxicity Criteria 

Non-Cancer Hazards 

Acute 
(short-term exposure duration)  

Subchronic 
(intermediate exposure 

duration) 
Chronic 

(long-term exposure duration) 

Cancer Risk  
(the additional 
probability of 

contracting cancer over 
a lifetime) 

Active Ingredient  

RfD 
Skin 

(mg/kg-d) 

RfD 
Ingestion 
(mg/kg-d) 

RfC 
Inhalation

(mg/L) 

RfD 
Skin 

(mg/kg-d) 

RfD 
Ingestion 
(mg/kg-d) 

RfC 
Inhalation 

(mg/l) 

RfD 
Skin 

(mg/kg-d) 

RfD 
Ingestion 
(mg/kg-d) 

RfC 
Inhalation 

(mg/l) 

Cancer 
Slope 

Factor( CSF) 
(mg/kg-d)-1 

Unit Risk 
Factor 

(UR), Dust 
Inhalation 
(µg/m3)-1 

Malathion 0.5 0.50 0.0001 0.5 0.024 0.0001 0.024 0.024 0.0001 0.00152 0.000000434

Naled 0.01 0.01 0.0000023 0.01 0.01 0.0000023 0.002 0.002 0.0000023 NC NC 

Permethrin 1.5 0.25 0.0025 1.5 0.155 0.0025 0.05 0.05 0.00025 0.0184 0.00000526 

Resmethrin 10 0.1 0.0001 10 0.1 0.0001 0.03 0.03 0.00001 NC NC 

Sumithrin 10 0.7 0.0029 10 0.7 0.0029 0.071 0.071 0.00029 NE NE 

Piperonyl Butoxide 10.0 2.0 0.00074 10 0.0175 0.00074 0.0175 0.0175 0.00007 NE NE 
Notes: RfC= Reference Concentration 

RfD= Reference Dose 
CSF= Cancer Slope Factor  
UR= Unit Risk Factor 
NC= No evidence of carcinogenicity  
NE= Limited evidence of carcinogenicity; no CFS established 
(mg/kg-d) = milligram of adulticide active ingredient per kilogram human body weight per day  
(mg/L) = milligram of active ingredient per liter of air  
(mg/kg-day)-1 = risk per milligram of active ingredient per kilogram human body weight per day 
(?g/m3)-1 = risk per microgram of active ingredient per cubic meter of air; microgram is one millionth of a gram 



Table 3.C-5 
Relevant Exposure Pathways  

Acute Exposures 
(less than 1 day) Subchronic Exposures (6 months) and Chronic Exposures (up to 30 years) 

Population  

Inhalation 
of Drift 
While 

Spraying 

Skin 
Contact 

with Drift 
while 

Spraying 

Ingestion 
From 

Hands via 
Drift 

Ingestion 
from 

Hands via 
Surfaces 

Skin 
Contact 

via 
Surfaces 

Ingestion 
Of 

 Soil 

Skin 
Contact 
with Soil  

Ingestion 
of 

 Water 
While 

Swimming/
Wading 

Skin 
Contact 
While 

Swimming/ 
Wading 

Ingestion 
of 

Drinki ng 
Water  

Ingestion 
of 

Produce 

Inhalation 
of 

Outdoor 
Soil/Dust 

Inhalation 
of 

Indoor 
Dust 

Skin 
Contact 
While 

Showering/
Bathing 

Ingestion 
of Fish 

and 
Shellfish  

Inhalation 
While 

Showering

Resident 
Young Child (0-6 
years) X X X X X X X NA NA X X X X X X X 
Adult (older than 18 
years) X X X X X X X NA NA X X X X X X X 

Worker  

Commercial/Industrial X X X X X X X NA NA NA NA X NA NA NA NA 

Public Works X X X X X X X NA X NA NA X NA NA NA NA 

Sensitive Groups 
Hospitalized/  
Nursing Homes Qual. Qual. Qual. Qual. Qual. Qual. Qual. Qual. Qual. Qual. Qual. Qual. Qual. NA Qual. Qual. 

Homeless X X X X X X X Qual. X. X. X X NA NA NA NA 
Asthmatics, MCS, 
Autism, Learning 
Disabilities  Qual. Qual. Qual. Qual. Qual. Qual. Qual. Qual. Qual. Qual. Qual. Qual. Qual. NA Qual. Qual. 

School 

Older Child (7-12) X X X X X X X NA NA NA NA X X NA NA NA 

Adolescent (13-18) X X X X X X X NA NA NA NA X X NA NA NA 
Staff and 
Teachers (older than 
18 years) X X X X X X X NA NA NA NA X X NA NA NA 

Recreator 

Young Child (0-6) X X X X X X X X X NA NA X NA NA NA NA 

Older Child (7-12) X X X X X X X X X NA NA X NA NA NA NA 

Adolescent (13-18) X X X X X X X X X NA NA X NA NA NA NA 
Adult (older than 18 
years) X X X X X X X X X NA NA X NA NA NA NA 
Community Gardener 
(older than 18 years) X X X X X X X NA NA NA X X NA NA NA NA 
Notes: NA: This exposure scenario is not applicable to this population. See discussion in text. 

Qual: This exposure scenario is evaluated qualitatively. See discussion in text.  
X: This exposure scenario is evaluated quantitatively. 



 

Table 3.C-6 
Exposure Point Concentrations in Various Media 

Acute 
Exposure 

EPCs Sub-Chronic and Chronic EPCs 

Active 
Ingredient 

Maximum 
Concentration 

in Air at 25 
feet from 
source) 
(µg/m3) 

Average Deposition on 
Surfaces Within 300ft 

From Source 
(mg/cm2) 

Soil 
(mg/kg) 

Potable 
Water 
(mg/L) 

Fruit/Vegetable 
(mg/kg) 

Fish 
(mg/kg) 

Outdoor/Indoor 
Dust  

(µg/m3) 

Swimming/Wading 
Water 
(mg/L) 

Bathroom Air 
(mg/L) 

Malathion 57.1 0.00002 0.244 0.000163 0.000128 0.0212 0.0000146 0.00120 0.000000000192

Naled 18.4 0.00000233 0.0117 0.0000527 0.0000149 0.00448 0.000000701 0.000185 0.000000254 

Permethrin 22.1 0.0000233 0.392 0.0000633 0.000149 0.453 0.0000235 0.000292 0.0000000112 

Resmethrin 7.38 0.000000235 0.099 0.0000211 0.0000015 0.00164 0.00000594 0.00118 0.0000000019 

Sumithrin 3.80 0.0000011 0.0041 0.0000109 0.00000704 0.0454 0.000000246 0.000132 0.0000000015 

Piperonyl 
Butoxide 22.1 0.0000863 0.863 0.0000633 0.0000552 0.697 0.0000518 0.00872 0.0000000000158

Notes:  ?g/m3: microgram of active ingredient per cubic meter of air; a microgram is one millionth of a gram 
mg/cm2: milligram of active ingredient per square centimeter of surface area; a milligram is one thousandth of a gram 
mg/L: milligram of active ingredient per liter of water or air 
mg/kg: milligram of active ingredient per kilogram weight of a product (soil, fruit, vegetables, fish)  

 



Table 3.C-8 
All Populations and Pathways—Summary of Non-Cancer Risks (Average Exposures) 

Hazard Index (HI) for Total Subchronic Non-cancer Risks 

Population Malathion Naled Permethrin Resmethrin Sumithrin 
Piperonyl 
Butoxide 

Resident 

Child 0.00059 0.02 0.002 0.000027 0.000027 0.04 

Older Child, Adolescent and Adult 0.0029 0.0097 0.00099 0.000012 0.000015 0.021 

Worker 

Commercial/Industrial 0.0019 0.0045 0.0004 0.0000055 0.0000041 0.011 
Public Works  0.0019 0.0045 0.0004 0.0000056 0.0000041 0.011 

Homeless 

Adult 0.0054 0.017 0.0012 0.000017 0.000013 0.031 

School 

Older Child (6-12) 0.0032 0.0086 0.00071 0.0000096 0.0000074 0.019 

Adolescent (13-18) 0.0026 0.0084 0.00062 0.0000075 0.0000064 0.015 
Adult (>18) 0.0024 0.0072 0.00055 0.0000066 0.0000056 0.014 

Park Visitor 

Younger Child (0-6) 0.0048 0.016 0.0011 0.000019 0.000012 0.027 

Older Child (7-12) 0.0032 0.0084 0.0007 0.000011 0.0000072 0.018 

Adolescent (13-18) 0.0025 0.0061 0.00054 0.0000083 0.0000056 0.015 

Adult (>18) 0.0023 0.0071 0.00053 0.0000074 0.0000055 0.013 

Community Gardner (>18) 0.0023 0.007 0.00053 0.0000065 0.0000055 0.013 
Note:  Subchronic Non-Cancer Risk: risk associated with exposure to active ingredient for a period of six months, or 1 spraying season for any illness other than cancer. 

HI less than 1.0 indicates no adverse non-cancer health effects expected from daily exposure for exposure period of 1 spray season. 

 



 

Table 3.C-8 (continued) 
All Populations and Pathways—Summary of Non-Cancer Risks (Average Exposures) 

Hazard Index (HI) for Total Chronic (Long-Term) Non-cancer Risks 

Population Malathion Naled Permethrin Resmethrin Sumithrin 
Piperonyl 
Butoxide 

Resident 

Child 0.0096 0.063 0.016 0.00015 0.00074 0.086 

Older Child, Adolescent and Adult 0.0044 0.028 0.0072 0.000069 0.00034 0.04 
Worker 

Commercial/Industrial 0.0025 0.012 0.0029 0.00003 0.00012 0.019 

Public Works  0.0025 0.012 0.0029 0.000051 0.00012 0.019 

Homeless 

Adult 0.0085 0.053 0.012 0.00012 0.00053 0.07 

School 

Older Child (6-12) 0.0047 0.025 0.006 0.000056 0.00026 0.037 
Adolescent (13-18) 0.0043 0.028 0.0063 0.00005 0.00027 0.036 

Adult (>18) 0.0037 0.023 0.0053 0.000043 0.00023 0.031 

Park Visitor 

Younger Child (0-6) 0.0079 0.053 0.012 0.00017 0.00052 0.067 

Older Child (7-12) 0.0032 0.0084 0.0007 0.000011 0.0000072 0.018 

Adolescent (13-18) 0.0034 0.016 0.004 0.000045 0.00017 0.026 
Adult (>18) 0.0036 0.023 0.0052 0.00008 0.00023 0.03 

Community Gardener (>18) 0.0036 0.023 0.0052 0.000042 0.00023 0.03 
Note: Chronic Non-Cancer Risk: risk associated with exposure to active ingredient for a period up to 30 years, for any illness other than cancer. 

HI less than 1.0 indicates no adverse non-cancer health effects ex pected from daily exposure for exposure period up to 30 years. 

 



 

Table 3.C-9 
All Populations and Pathways—Summary of Non-Cancer Risks (Reasonable Maximum Exposures) 

Hazard Index (HI) for Total SubChronic Non-Cancer Risks 

Population Malathion Naled Permethrin Resmethrin Sumithrin 
Piperonyl 
Butoxide 

Resident 

Child 0.0074 0.023 0.0031 0.000044 0.000052 0.06 
Older Child, Adolescent and Adult 0.0037 0.013 0.0025 0.000023 0.000046 0.042 

Worker 

Commercial/Industrial 0.0022 0.005 0.00046 0.0000067 0.0000048 0.013 

Public Works  0.0022 0.005 0.00046 0.0000067 0.0000048 0.013 

Homeless 

Adult 0.0064 0.018 0.0014 0.000022 0.000015 0.037 

School 
Older Child (6-12) 0.004 0.0097 0.00086 0.000012 0.0000089 0.023 

Adolescent (13-18) 0.0031 0.0091 0.00071 0.000009 0.0000074 0.018 

Adult (>18) 0.0028 0.0078 0.00063 0.0000079 0.0000065 0.016 

Park Visitor 

Younger Child (0-6) 0.0056 0.017 0.0013 0.000027 0.000013 0.032 

Older Child (7-12) 0.0039 0.0095 0.00084 0.000016 0.0000087 0.023 
Adolescent (13-18) 0.003 0.0067 0.00062 0.000011 0.0000065 0.018 

Adult (>18) 0.0027 0.0077 0.00061 0.0000096 0.0000064 0.016 

Community Gardener (>18) 0.0027 0.0076 0.00061 0.0000078 0.0000063 0.016 
Notes:  Subchronic Non-Cancer Risk: risk associated with exposure to active ingredient for a period of six months, or 1 spraying season for any illness other than cancer. 

HI less than 1.0 indicates no adverse non-cancer health effects expected from daily exposure for exposure period of 1 spray season. 

 



 

Table 3.C-9 (continued) 
All Populations and Pathways—Summary of Non-Cancer Risks (Reasonable Maximum Exposures) 

Population Hazard Index (HI) for Total Chronic (Long-Term) Non-cancer Risks 

 Malathion Naled Permethrin Resmethrin Sumithrin 
Piperonyl 
Butoxide 

Resident 

Child 0.011 0.067 0.02 0.00023 0.00098 0.11 

Older Child, Adolescent and Adult 0.0053 0.031 0.012 0.00013 0.00066 0.061 

Worker 
Commercial/Industrial 0.0029 0.013 0.0032 0.000036 0.00013 0.021 

Public Works  0.0029 0.013 0.0032 0.000057 0.00013 0.021 

Homeless 

Adult 0.0096 0.055 0.013 0.00014 0.00055 0.076 

School 

Older Child (6-12) 0.0055 0.027 0.0064 0.000068 0.00027 0.041 

Adolescent (13-18) 0.0048 0.029 0.0066 0.000057 0.00028 0.039 
Adult (>18) 0.0042 0.024 0.0056 0.000049 0.00024 0.033 

Park Visitor 

Younger Child (0-6) 0.0087 0.054 0.012 0.00027 0.00054 0.072 

Older Child (7-12) 0.0053 0.026 0.0063 0.00013 0.00027 0.04 

Adolescent (13-18) 0.0039 0.017 0.0043 0.000057 0.00018 0.029 

Adult (>18) 0.0041 0.023 0.0054 0.00012 0.00024 0.033 
Community Gardener (>18) 0.0041 0.023 0.0054 0.000048 0.00023 0.032 
Notes: Chronic Non-Cancer Risk: risk associated with exposure to active ingredient for a period up to 30 years, for any illness other than cancer. 

HI less than 1.0 indicates no adverse non-cancer health effects expected f rom daily exposure for exposure period up to 30 years. 



 

 

Table 3.C-14 
Risk Assessment Summary 

Non-Cancer Risk (Based on All Human Population Groups) 
Sub-Chronic Chronic 

Cancer Risk (Based on 
Resident Children) 

Active 
Ingredient 

Products 
Selected for 

Detailed 
Technical 
Analysis 

Average 
Exposure 

Reasonable 
Max Exposure 

Average 
Exposure 

Reasonable 
Max Exposure 

Average 
Exposure 

Reasonable 
Max Exposure 

Acute 
Exposure 

Risk (Based 
on Resident 

Children) 
Malathion Fyfanon ULV 

Concentrate 
Insecticide 

X X X X X X ? * 

Naled Dibrom 
Concentrate 
Insecticide 

X X X X NC ? * 

Permethrin Permethrin 57% 
OS 

X X X X X X X 

Resmethrin Scourge 
Insecticide 

X X X X X** X 

Sumithrin Anvil 10+10 ULV X X X X X** X 

PBO Scourge 
Insecticide 

X X X X ? ** X 

Notes: 
 * Results are based on exposures to a one-time exposure to resident children, the most sensitive population group, assuming exposure to one spray event. 
** Results are based on exposures to resident children, the most sensitive population group, and resident adults, assuming the same individual is exposed to ten spray events in one 

season. 

x (Non-Cancer Risk) – no expected potential risk from exposure 
x (Cancer Risk for Malathion and Permethrin) – risk within USEPA acceptable range based on CSF calculation. 
x (Cancer Risk for Resmethrin and Sumithrin) – exposure low enough not to be of concern based on MOE calculation 
x (Acute Exposure) – no expected adverse health effects  
?  (Cancer Risk for PBO) – exposure may not be low enough to ensure adequate protection for human health 
?  (Aute Exposure) – potential adverse health effects 

NC – no evidence of carcinogenicity  

 


