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National List Category Being Petitioned  
 
 
ITEM A.1 - Substance Petition Section 
 
 

Category: Synthetic Substance Allowed for Use in Organic Crop Production 
 

 
 

NOP Reference: 205.601(k) – As Plant Growth Regulator 
 
 

  
NOP Section: 205.601 (k) (2) – Active Ingredients C6, C8, C10, C12 - 
Naturally Derived Fatty Alcohol 
 
 
 

 
 
ITEM A.2 - OFPA Category:  Crop and Livestock Materials 

 
 Category:  Production Aids (Organic Tobacco) 
 
Annotation:  for Use in Organic Tobacco Production 

 
 
 
 
ITEM A.3 - Inert Ingredients:   
  
 NONE 
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ITEM B.1 Substance Name 
 
 

Active Ingredient Name:  C6, C8, C10, C12 - Naturally Derived Fatty  
 
Alcohol  
 
Substances Common Name:  hexanol, octanol, decanol, dodecanol 
 
Note: the fatty alcohol active ingredient has a trade name of (MASCOL 
80) and is not a formulated ingredient/product. 
  
 
CAS # 68603-15-6  

             
EINES # 271-642-9 
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ITEM B.2 Petitioner and Manufacturer Information 
 
 
 

 
Petitioner: 
Green Ag Supply, LLC 
PO Box 386 
Cary, NC  27512 
919-467-1599 
 
 
Manufacturer:  
ICOF America, Inc.  
5420 North Bend Road 
Suite 202 
Cincinnati, OH  45247 
513-741-6813 
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ITEM B.3 Intended or Current Use: 
 
 

Sucker control on tobacco 
 
The tobacco plant grows with a single stem having a terminal (apical) bud 
which is apically dominant.  Eventually, the terminal vegetative bud 
develops into a reproductive 
bud that produces flowers.  If the seed head is allowed to develop, lateral 
buds (suckers) begin to grow in the leaf axils.  If the terminal bud is 
removed (topped), which is the normal practice, the suckers in comparison 
grow very rapidly and if not controlled or removed, rob the marketable 
leaves from obtaining a good yield. 
 
Most growers and tobacco buyers have found that removal of the tops along 
with the removal or restriction of growth of suckers result in desirable 
changes in the cured leaf.  Experiments have shown that manual topping and 
hand suckering lead to an increase in root growth.  This, in turn, increases 
the plant’s potential to adsorb water and nutrients and to synthesize nicotine.  
Also, topping and suckering reduce the weight at the top of the plant which 
makes the plant less likely to blow over during windstorms.  The practice of 
topping and suckering reduces the drain on the leaves of certain organic and 
in organic compounds used for growth by the plant; therefore, this practice 
can be expected to increase the weight and body of the leaves and to change 
their chemistry, especially those produced in the upper leaf positions. 
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ITEM B.4 Intended Activities and Application Rate: 
 

 
Sucker control on organic tobacco crops:  4-6% solution of the 
formulated product applied directed broadcast over the top of tobacco 
plants in the early button to early flower stage of growth when suckers, 
axillary buds are succulent tender, utilizing 50 gallons of spray solution 
per acre. 

 
Mode of Action: 
 
Upon contacting the axillary buds/suckers at the leaf axils, the solution 
containing the active substance quickly dissolves the thin undeveloped 
cuticle or waxy area and results in desiccation of the axillary bud/ sucker 
by rupturing cell walls and rapidly evaporating liquids. 
 
Chemical Structure: 
 
 

                                    H H H H H H H H 
   H C-C-C-C-C-C-C-C-0H (1-octanol) 
       H H H H H H H H 
 
      H H H H H H H H H H 
    H-C-C-C-C-C-C-C-C-C-C-0H (1-decanol) 
       H H H H H H H H H H 
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ITEM B.5  Manufacturing Process: 
 

 
The alcohols derived from natural sources are generally isolated 
from any of a variety of natural occurring fats, oils and waxes of 
either animal or vegetable origin.  The most commonly used 
sources are coconut oil, palm kernel oil, palm oil, lard and tallow.  
The alcohols are prepared by a transesterification of the fatty acids 
in the triglycerides found in natural oils and fats followed by a 
catalytic hydrogenolysis of the resulting esters.  Purification and 
fraction of the resulting alcohols is similar to the synthetically 
produced materials. 
 
Included below is the diagram of the fatty alcohol process flow, as 
well as the process flow for palm oil. 
 
Also, included are the following information for the substance fatty 
alcohols: 
 
 

1.  Active Ingredients C6, C8, C10, C12 - Naturally Derived Fatty 
Alcohol (Mascol 80) Safety Data Sheet 

2. Active Ingredients C6, C8, C10, C12 - Naturally Derived Fatty 
Alcohol Technical Specification Sheet. Naturally Derived 
Fatty Alcohol has the trade name (MASCOL 80). 

3. Raw Material Palm Kernel Oil sustainability certification 
documents 
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Manufacturing Process ‘Continued” 
 

• GMO Free Statement Letter for Mascol 80 
 

       
 Compliance with RSPO (Roundtable on Sustainable Palm Oil) Supply Chain •

Certification Systems 
  
    

 • Kosher Certificate 
 
       

 • SGS Certification – GMP Codex Alimentarius 
  
    

 • Certificate of Accreditation KAN    
  
   

 • SGS Certification – ISO 14001: 2004 
  
     

 • SGS Certification – OHSAS 18001: 2007  
   
   

 • SGS Certification – ISO 9001 : 2008 
 
     

• Mascol 80 Declaration Letter  
   
     

• Mascol 80 Safer Chemical Declaration Letter 
 
 

• Derivative Declaration Letter 
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ITEM B.6 Ancillary Substances: 
 
 
 
NONE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



34 
 

 
ITEM B.7  Previous reviews: 
 

 
The information provided by Industry Experts OMRI Reviews & 
Industry Certifications concerns the debate on whether the 
naturally derived fatty alcohol (Mascol 80) from the natural 
sources of palm oil, coconut oil, etc., are considered natural 
alcohols.  Apparently OMRI’s classification would depend on the 
review the specific ingredients and manufacturing processes to be 
sure about the classification as a synthetic or natural alcohol.  We 
believe that an alcohol derived from natural plant sources should 
be classified as a natural alcohol as does Franco X. Milani, 
Assistant Professor, Extension Food Manufacturing Specialist, 
University of Wisconsin and Dr. James K. Whitesell, Professor of 
Organic and Materials Chemistry, University of California, San 
Diego as follows. 
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Previous Review NOSB “Continued” 
 
With regard to providing further information addressing the NOSB’s rejection 
stating “the NOSB has determined that the use of synthetic growth regulator is not 
compatible with a system of sustainable and organic agriculture.” This is a 
statement by NOSB without any rationale for such statement.  Our response to this 
statement is as follows:  “with respect to compatibility to sustainable agriculture, 
which is in its simplest terms is the production of food, fiber or other plant or 
animal products using farming techniques that protect the environment, public 
health, human communities, and animal welfare, we contend that the use of our 
product on organic tobacco is compatible with this concept.”  Further, “since the 
natural source (palm oil) is certified sustainable, then this fact should support that 
fatty alcohol derived from palm oil should be judged as sustainable.”   Also, “the 
fatty alcohol for the product O-TAC is derived from a natural (not synthetic) 
source-palm oil and palm kernel oil. So, we contend that this naturally derived 
fatty alcohol product is compatible with organic agriculture, particularly organic 
tobacco culture.”  It should be further pointed out that in the letter included below 
from the Quality Certification Services (QCS) of October 17, 2017, addressing the 
subject “Fall 2017 NOSB Public Meeting- Public Comments it was stated that “To 
say that fatty alcohols are not compatible with a system of sustainable agriculture 
is a contradiction of the committee’s previous and current positions on similar 
products.”  And further, “The NOSB should consider the reasons why the crops 
subcommittee believes fatty alcohols are not consistent with organic agriculture 
despite minute adverse impacts and the lack of alternative materials to meet the 
economical production realities and needs of organic tobacco farmers.  We urge 
the NOSB to vote in favor of the addition of fatty alcohol 205.601 (k).”  
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Previous Reviews NOSB Continued 
 
Furthermore, in the sixteen page Technical Evaluation Report by the NOSB, this 
particular point was not addressed with any explanation by the NOSB Crops 
Subcommittee as to their rationale of why fatty alcohols were determined to be 
incompatible with a system of sustainable and organic agriculture.  In fact, this 
Technical Evaluation Report was otherwise quite thorough and positive for the use, 
safety, environmental impact and support of fatty alcohols in tobacco production.  

 
While the NOSB vote for classification was to classify fatty alcohols as synthetic, 
this is true for most fatty alcohols that are derived from petroleum synthesis.  
However, the fatty alcohol for the product O-TAC is derived from a natural (not 
synthetic) source – palm oil and palm kernel oil.  So, we contend that this naturally 
derived fatty alcohol product is compatible with organic agriculture, particularly 
organic tobacco culture. 
 
See copy of the “Technical Evaluation Report” below: 
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ITEM B.8 Regulatory Authority 
 
 
 

Below is Information regarding EPA, FDA and State regulatory Authority 
registrations, including registration numbers: 

 
EPA & State Registration Numbers: 
 
End Use Product    EPA Reg. No.  States Registered 

 O-TAC PLANT CONTACT AGENT  51873-18  NC, OH, SC, TN,  
                    VA, GA, KY, CA 
  
 N-TAC (As a Plant contact Agent)  51873-20  NC 
 
 Active Substance     EPA Reg. No. 

Active Ingredient  
C6, C8, C10, C12 – Fatty Alcohol     63896-1  
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FDA Information: 
 
 
Documentation that the Active Substance (fatty alcohol) ingredients used in 
the formulated products, N-TAC and O-TAC PLANT CONTACT AGENT, 
is approved as food additives by the U.S. Food and Drug Administration and 
are generally recognized as safe and meet the EPA Green Chemistry 
Requirement. 

 

 References (fatty alcohol): 
Code of Federal Registrations, Title 21, Volume 3; Revised as of April 1, 
2017; 21CFR172. 864, 5pp.  
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ITEM B.9 Chemical Abstracts Service (CAS) Number and Product Labels 

 

CAS Number: 
Active Ingredients C6, C8, C10, C12 - Naturally Derived Fatty  Alcohol;  
68603-15-6 –trade name Mascol 80 
 
 
 
 
 
 
 
Below are copies of EPA letters with labels approving O-TAC 
PLANT CONTACT AGENT and N-TAC, as well as a copy of the 
North Carolina Department of Agriculture- Pesticide Registration 
Certification and O-TAC Product Review and Material 
Verification. 
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Chemical Abstracts Service (CAS) Number and Product Labels “Continued” 

 

 

 

Independent Third Party Product Review and Material Verification for 
use in Organic Tobacco Crops Production:  Below is a copy of this 
report for O-TAC PLANT CONTACT AGENT that was conducted on 
June 13, 2018.  

Conclusion:  “This operation was found to be in compliance with and 
adhering to the requirements necessary to comply with the organic 
regulations as set forth. 
 
The Organic Food Act, Preamble to Final Rule and Section’s, 205.400- 
406. Notwithstanding any other items that may be needed to complete 
that Review, the recommendation in approval for use in an organic 
tobacco crop production pursuant to 7CFR Section 205. 404.” 
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ITEM B.10   Physical and Chemical Properties 

PHYSICAL AND CHEMICAL PROPERTIES OF THE ACTIVE SUBSTANCE (FATTY ALCOHOL 
BLEND) 

Test or Study 
& 

Data point 

Guideline 
and 

method 

Test material 
purity and 

specification 

Findings Comments GLP Reference 

II A 2.1.1 
Melting point 

830.7200 

(63-5) 

Technical 
Grade  Fatty 
Alcohol (0.3% 
hexanol; 
42.7% 
octanol; 
56.7% 
decanol; 0.3% 
dodecanol) 

Product is a 
liquid at room 
temperature 

 Y 
N 

MRID 43127902 
MRID 94313001 
 
SASOL MSDS 

II A 2.1.2 
Boiling point 

830-7200 

(63-6) 

Technical 
Grade  Fatty 
Alcohol (0.3% 
hexanol; 
42.7% 
octanol; 
56.7% 
decanol; 0.3% 
dodecanol) 

209.9°C at 
763.3 mm/Hg 

 Y MRID 4312790. 
 
 
SASOL MSDS 

II A 2.2 Density 830.7300 

(63-7) 

0.4% hexanol 
45.1% octanol 
54.5% decanol 

6.93 lbs/gal at 
15.5°C 0.831 
g/ml at 16°C 

 N MRID 94313001 
SASOL MSDS 

II A 2.3 Vapor 
pressure 

830.7950 

(63-9) 

Technical 
Grade  Fatty 
Alcohol (0.3% 
hexanol; 
42.7% 
octanol; 
56.7% 
decanol; 0.3% 
dodecanol) 

0.0423 torr; 
(68.4 mm Hg @ 
52°C) 

 Y MRID 43127903 
SASOL MSDS 
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PHYSICAL AND CHEMICAL PROPERTIES OF THE ACTIVE SUBSTANCE (FATTY ALCOHOL 
BLEND) 

 
Test or Study 
 & 
 Data point 
 

Guideline 
and 
method 

Test material 
purity and 
specification 

Findings Comments GLP Reference 

II A 2.4.1 
Physical State 

830.6302 

(63-2) 

0.4% hexanol 
45.1% octanol 
54.5% decanol 

Only colorless 
liquid 

 N MRID 94313001 
SASOL MSDS 

II A 2.4.1 Color 830.6303 
(63-3) 

0.4% hexanol 
45.1% octanol 
54.5% decanol 

Colorless liquid  N MRID 94313001 
SASOL MSDS 

II A 2.4.2 Odor 830.6304 
(63-4) 

Technical Grade  
Fatty Alcohol 
(0.3% hexanol; 
42.7% octanol; 
56.7% decanol; 
0.3% dodecanol) 

Musty  Y MRID 43127903 
SASOL MSDS 

  0.4% hexanol 
45.1% octanol 
54.5% decanol 

Slightly 
Aromatic 

 N MRID 94313001 

II A 2.5.1  
UV Spectra 

830.7050 Alfol 810 

Lot 1169975 

The product in 
basic methanol 
shows an 
absorbance 
maximum at 
204 nm 

 Y MRID 47589901 

II A 2.6 
Solubility in 
water 

830.7840 Technical Grade 
Fatty Alcohol 
(0.3% hexanol; 
42.7% octanol; 
56.7% decanol; 
0.3% dodecanol) 

0.0035 g/ml @ 
25°C 

 Y MRID 43127903 
SASOL MSDS 
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PHYSICAL AND CHEMICAL PROPERTIES OF THE ACTIVE SUBSTANCE (FATTY ALCOHOL 
BLEND) 

 
 

Test or Study 
 & 
 Data point 
 

Guideline 
and 
method 

Test material 
purity and 
specification 

Findings Comments GLP Reference 

II A 2.7 
Solubility in 
organic 
solvents 

830.1000 
(63-8) 

 No Data    

II A 2.8.1 n-
octanol/water 
partition 
coefficient 

830.7550 
(63-11) 

Alfol 810  Waiver requested 
to EPA 

 MRID 48100901 

II A 2.9 Stability 
to sunlight 

830.6313 

(63-13) 

Alfol 810  Waiver requested 
to EPA 

 MRID 48100901 

II A 2.11 
Flammability 

830.6315 

(63-15) 

Alfol 810 
Lot 1169975 

Fire point at 
105.9°C 

  MRID 47589901 
SASOL MSDS 

II A 2.13 
Explodability 

830.6316 

(63-16) 

Alfol 810 
Lot 1169975 

 This product is not 
potentially 
explosive. Contains 
no nitrogen groups 
or explosive 
functional groups. 

Y MRID 47589901 

II A 2.15 
oxidation 

830.6314 

(63-14) 

Alfol 810 
Lot 1169975 

No signs of 
reaction to 
these exposure 
systems: 

 -Powdered iron  
-Potassium           
permanganate     

- Water                          
-Mono-
ammonium 
phosphate   

Product contains 
no oxidizing or 
reducing agents. 

 

 

Y MRID 47589901 
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PHYSICAL AND CHEMICAL PROPERTIES OF THE ACTIVE SUBSTANCE (FATTY ALCOHOL 
BLEND) 

 
Test or Study 
 & 
 Data point 
 

Guideline 
and 
method 

Test material 
purity and 
specification 

Findings Comments GLP Reference 

II A 2.16 
pH 

830.7000 
(63-12) 

Technical Grade  
Fatty Alcohol 
(0.3% hexanol; 
42.7% octanol; 
56.7% decanol; 
0.3% 
dodecanol) 

pH = 6.17  Y MRID 43127903 

II A 2.17.1 
Storage 
Stability 

830.6317 
(63-17) 

Technical Grade 
Fatty Alcohols 
Lot No. 1169975 
Alfol 810 

No changes were 
noted for the test 
substance after 
3,6,9 and 12 
months of 
storage at Room 
Temperature 
(23°C) 

  
 
Y 

MRID 47589901 

II A 2.17.2 
Storage 
Stability 
(Temperature, 
metals) 

830.6313 
(63-13) 

98.83% Fatty 
Alcohol Blend 
Lot ONT-0324 

Fatty Alcohols 
remain stable for 
14 days at room 
temperature and 
54+/-2°C alone 
and when 
exposed to 
stainless steel, 
alumimum, 
alumimum 
acetate and iron.  
A decrease in the 
assay when the 
test substance 
was exposed to 
iron acetate at 
both room and 
elevated 
temperatures. 

 Y MRID 48100901 
 
MRID 47972901 
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PHYSICAL AND CHEMICAL PROPERTIES OF THE ACTIVE SUBSTANCE 

 (FATTY ALCOHOL BLEND) 

 
Test or Study 
 & 
 Data point 
 

Guideline 
and 
method 

Test material 
purity and 
specification 

Findings Comments GLP Reference 

II A 2 Corrosion 
Characteristics 
 

830.6320 
(63-20) 

Technical 
Grade Fatty 
Alcohols Lot 
No. 1169975 
Alfol 810 

After 12 
months at 
Room 
Temperature, 
no chemical or 
physical effects 
were noted on 
the commercial 
packaging 
material, HDPE 

 Y MRID 47589901 
 
MRID 47972901 

II A 2 Viscosity 830.7100 Alfol 810  
Lot 1169975 

13.5 mm 2/5 at 
22°C 

 Y MRID 47589901 

II A 2 
Miscibility 

830.6319 
(63-19) 

 The product is 
not an 
emulsifiable 
concentrate 
and is not to be 
diluted with 
petroleum 
products 

  Fatty Alcohol 
Task Force  
Citations 6/4/08 

II A 2 Dielectric 
Breakdown 
Voltage 

830.6321 
(63-21) 

 This product is 
not labeled to 
be used around 
electrical 
equipment 

  Fatty Alcohol 
Task Force 
Citations 6/4/08 
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REFERENCES  
IDENTITY OF THE ACTIVE SUBSTANCE: 

Author(s) EPA 
Guideline 
Number 

Year Title Data Protection 
Claimed 

Owner MRID# 

Jacobson, S. 830.7200 1994 Determination of the Chemical 
Characteristics of a Fatty Alcohol 
Blend:  Product Chemistry:   
Lab Project Number:  FATF-9303C.  
Unpublished study prepared by 
Compliance Services International. 
125 p. 

Y Fatty Alcohol 
Task Force 

43127903 

Jacobson, S. 830.7200 1994 Determination of the Chemical 
Characteristics of a Fatty Alcohol 
Blend:  Product Chemistry:   
Lab Project Number:  FATF-9303C.  
Unpublished study prepared by 
Compliance Services International. 
125 p. 

Y Fatty Alcohol 
Task Force 

43127903 

Jacobson, S. 830.7200 1994 Determination of the Chemical 
Characteristics of a Fatty Alcohol 
Blend:  Product Chemistry:   
Lab Project Number FATF-9301.  
Unpublished study prepared by 
Compliance Services International. 
34p. 

Y Fatty Alcohol 
Task Force 

43127901 

Jacobson, S. 830.7200 1994 Determination of the Chemical 
Characteristics of a Fatty Alcohol 
Blend:  Product Chemistry:   
Lab Project Number FATF-9302.  
Unpublished study prepared by 
Compliance Services International. 
126p. 

Y Fatty Alcohol 
Task Force 

43127902 

Jacobson, S 830.7300 1990 Fatty Alcohol Task Force Phase 3 
Summary of MRID: 00056022 and 
Related MRIDs 00056023, 
00056025, 00056026, 00056027, 
00056028, 00056029, 00056030. 
Product Chemistry:  Fatty Alcohols. 
20p. 

Y Fatty Alcohol 
Task Force 

94313001 

Sinning, D. J.  830.6317 
830.6313 

2/2010 Physical and Chemical 
Characteristic of Technical Grade 
Fatty alcohols:  Storage Stability 
and Corrosion Characteristics. 
Study Number 4080-02;  Case 
Consulting Laboratories, Inc. 
2/3/2010, 23 p. 

Y Fatty Alcohol 
Task Force 

To be assigned 
by EPA 
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a. Chemical interactions with other substances, especially substances usual in organic 
production: 
 
None known 

 
b. Toxicity and environmental persistence’s: 

 

FATE AND BEHAVIOR IN THE ENVIRONMENT: 

There are no available studies on the environmental fate of the fatty alcohol blend/ aliphatic alcohols.  It 
is important to remember that active substance, fatty alcohol blend, is classified and approved as food 
additives by the US food and Drug Administration.  The following has been reproduced from EPA’s 
document “Registrations Eligibility Decision for Aliphatic Alcohols, Case No.  4-004, March 2007, EPA 
738-R-07-004.   

1. Environmental Fate and Transport 
 
Because environmental fate data are not available, physical and chemical properties for 
the aliphatic alcohols were estimated by Quantitative Structure-Activity Relationships (QSAR) 
using EPISuite v 3.21 (Estimation Programs Interface for Windows (EPIWIN)). The estimated 
properties of 1-octanol, 1-decanol and 1-dodecanol differ somewhat, due to the different lengths (i.e. 
number of carbons) in their straight, saturated carbon chains.  As suggested by their common names, 1-
octanol has 8 carbons in its chain, 1-decanol has 10 carbons, and  
1 –dodecanol has 12 carbons.  
 
 In spite of these small differences, the expected behavior of these aliphatic alcohols in the environment 
is generally similar. The major route of dissipation in the field for these chemicals is likely to be 
volatilization. The volatility half-lives for 1-octanol and 1-decanol were estimated using the Dow Method 
described in the Handbook of Chemical Property Estimation Methods by 
Lyman, Reehl and Rosenblatt. The half-lives for volatility from soil for 1-octanol and 1-decanol 
were estimated to be 3.5 minutes and 1 minute, respectively. 1-dodecanol would likely volatilize even 
more quickly, but the half-life was not estimated, since volatility from pheromone traps is the known 
route of dissipation. 
 
There is some uncertainty about the rate of volatility of 1-octanol and 1-decanol from 
plant surfaces, since aliphatic alcohols are hydrophobic and, therefore, have affinity for the waxy 
surfaces of plants. However, these volatility half-lives suggest that the aliphatic alcohols will not be 
available long to expose non-target terrestrial animals, nor to be transported to surface water bodies in 
runoff. Residues of 1-dodecanol are not expected on plants or in soil, since they are dispersed in the air 
from pheromone traps, and then degraded by photolysis. The ecological risk assessment concluded that 
except for terrestrial insects, which are the target for the pheromone use of 1-dodecanol, "environmental 
exposures resulting from this use are likely negligible." The risk assessment for this use was therefore 
qualitative. 
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Additional estimation of environmental fate parameters obtained from EPISuite provides 
a basic set of data to perform a screening-level environmental risk assessment. The model 
indicates that aliphatic alcohols have a moderate tendency to bind to soils. The portion of 
applied chemical that binds to the soil, rather than volatilizing, will be subject to biodegradation, with 
estimated half-lives for1-octanol and 1-decanol of 2.3 days. The portion of applied chemical that does 
volatilize is estimated to degrade in the air by reaction with hydroxyl radicals with half-lives of about 10 
hours. 
 
As mentioned above, dissipation via volatilization will greatly reduce the amount of 
aliphatic alcohols reaching surface-water bodies, and aliphatic alcohols will volatilize from water as well 
as soil. However, the fraction that does reach surface water will not be degraded by hydrolysis. These 
alcohols have the potential to bioaccumulate in fish, but the rates of uptake, metabolism, and depuration, 
as well as the nature of metabolites, are not known. However, the magnitude of the bioconcentration 
factors (BCF) suggests a low potential to bioconcentrate. 
 
EPISuite does not provide information on the rates of formation/decline of product, the 
nature and relative amounts of transformation products, and their distribution in soil/sediment-water- air. 
Therefore, the specific nature and persistence of potential biotransformation products (primary 
biodegradation) are not known. However, the ultimate biotransformation products of the aliphatic 
alcohols are water and carbon dioxide. 
 
2. Ecological Risk Assessment 
 
The Agency uses a pesticide's use profile, exposure data, and toxicity information to 
determine risk estimates to non-target terrestrial and aquatic organisms. Estimated 
environmental concentrations (BECs) are used to calculate risk quotients (RQs). EECs are based 
on the maximum application rate(s) which would potentially yield the greatest exposure. An RQ 
is derived by dividing the EEC by a single estimate of toxicity. The Agency then compares an 
RQ to its Level of Concern (LOC) to determine if exposure to the aliphatic alcohols could 
potentially pose a risk to non-target organisms (RQs that exceed the LOC indicate potential risk).Table 5 
outlines LOCs, and the Agency's corresponding risk presumptions. 
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Table 5 -Agency level of Concerns and Risk Presumptions 
 

Risk Presumption LOC Terrestrial Animals LOC Aquatic Animals LOC Plants 
Acute Risk – there is a 
potential for acute risk 

0.5 0.5 1 

Acute Endangered 
Species – endangered 
species may be adversely 
affected 

0.1 0.05 1 

Chronic Risk – there is 
potential for chronic risk. 

1 1 N/A 

 
 
a. Exposure to Aquatic Organisms 
 
The Agency ran a number of exposure modeling simulations to derive expected 
environmental concentrations of aliphatic alcohols in surface water. The Agency first ran the 
Tier I GENEEC model, which resulted in exceedences of the endangered species level of 
concern (LOC) for freshwater fish and estuarine/marine invertebrates for some application 
scenarios. However, these simulations did not consider the volatilization of aliphatic alcohols 
from soil, and each thereby overestimated potential exposure. 
 
Although GENEEC is not designed to consider volatility from soil directly, the Agency 
used an indirect method to consider volatility with the GENEEC model and to refine the aquatic 
exposure assessment. As described above, the volatility half-lives for the aliphatic alcohols were 
estimated using the Dow Method described in the Handbook of Chemical Property Estimation 
Methods (Lyman, et aI., 1982). The half-lives for volatility from soil for 1-octanol and 1-decanol 
were estimated to be 3.5 minutes and 1 minute, respectively. Such short volatility half-lives 
mean that little pesticide will remain by the time a runoff event occurred, unless rainfall began 
immediately after application. 
 
To simulate this scenario using GENEEC, the Agency determined the amount of 1-octanol 
or 1-decanol that would remain in the field 3 to 4 minutes after application at the maximum rates allowed 
on the label. GENEEC was then run in the standard fashion, but with this "effective application rate." 
Even though this was done using estimated volatility half-lives on the order of a couple of minutes, the 
resulting EECs are still considered upper-bound.  
 
GENEEC does not simulate a rainfall event until two days after application;  if rainfall does not occur 
until two days after actual application of 1-octanol or 1-decanol, there could be very little product 
remaining to be subject to transport in runoff. For this reason, the simulations considered only a single 
application, although aliphatic alcohols can be used more than once within a single growing season. 
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b. Toxicity to Aquatic Organisms 
 
Registrant-submitted data and open literature studies suggest that the aliphatic alcohols 
are "slightly" to "moderately" toxic to freshwater fish.  Although the data base is not complete 
for all compounds in the aliphatic alcohol registration case, there are adequate data to assess the acute 
risk to freshwater fish. Although there are no registrant-submitted acute toxicity data 
available for estuarine/marine fish, data from the open literature provided the information to 
assess the acute risks of aliphatic alcohols to these organisms. The relevant study from the open literature 
indicates that 1-octanol is "slightly" toxic and 1 -decanol is "moderately" toxic to estuarine/marine fish. 
 
No chronic toxicity guideline studies exist for any of the aliphatic alcohols. However, 
chronic data for freshwater fish from the open literature on 1-octanol provide an endpoint which the 
Agency used to calculate RQs. Chronic toxicity data for aquatic invertebrates on the 
aliphatic alcohols were also drawn from the open literature. The Agency used a chronic no 
observed adverse effect concentration (NOAEC) of I mg/L for reproductive effects for 1-octanol. 
The Agency notes that chronic toxicity data on 1-decanol for aquatic invertebrates would reduce the 
uncertainty posed by the lack of these data. A summary of all toxicity endpoints is presented below in 
Table 6. 
 
Table 6 - Toxicity Reference Values Used to Calculate RQs for Aliphatic Alcohols 
Taxonomic  
Group 

Assessment 
 Endpoint 

1-Octanol 1-Decanol 

Species/ Toxicity 
Endpoint 

Species/Toxicity 
Endpoint 

 
 
Freshwater Fish 

Survival 
 

Fathead Minnow 
Acute LC50=12.2 mg/L 

Fathead minnow 
Acute LC50=2.3 mg/L 

Reproduction, Growth Fathead minnow 
NOAEC=0.75 mg/L 

No data available 

 
 
Freshwater Invertebrates 

Survival 
 

Water flea 
Acute LC50=4.16 mg/L 

Water flea 
Acute LC50=6.5 mg/L 

Reproduction, Growth Water flea 
Chronic NOAEC=1 mg/L 

No data available 

 
 
Estuarine/marine fish 

Survival 
 

Bleak 
Acute LC50=15 mg/L 

Bleak 
Acute LC50=7.2 mg/L 

Reproduction, Growth No data available No data available 
 
 
Estuarine/marine 
Invertebrates 

Survival 
 

Harpacticoid copepod 
LC50=58 mg/L 

Harpacticoid copepod 
LC50=4  mg/L 

Reproduction, Growth No data available No data available 

 
Aquatic Plants 

Survival,  
Growth 

Scenedesmus subspicatus 
EC50-6.5 mg/L;  
EC10-2.8 mg/L 

No data available 

LC50 - Median Lethal Concentration, statistically derived single concentration that can be expected to cause death In 50% of the test 
animals; EC50 - Median Effect Concentration, statistically derived single concentration that can be expected to cause an adverse effect in 
50% of the test animals or plants; EC10 - statistically derived single concentration that can be expected to cause an adverse effect in 10% of 
the test animals or plants; NOAEC – no observed adverse effect concentration. 
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c. Risk to Aquatic Organisms 
 
Based on the refined surface water EECs and the available ecotoxicity data for 1-octanol 
and 1 -decanol, RQs for aquatic animals do not exceed acute LOCs. In addition, although chronic 
toxicity data are available for 1-octanol, but not 1-decanol, aliphatic alcohols do not appear to 
pose a chronic risk to freshwater aquatic animals.  No chronic toxicity data are available for 
estuarine/marine fish and invertebrates. In spite of these data gaps, the Agency does not 
anticipate chronic risk to estuarine marine fish and invertebrates. As described above, little  
1-octanol or 1 -decanol would likely be available for transport in runoff if a significant rain event 
did not occur within a few hours of application. Estimated RQs for 1-decanol and 1-octanol are 
summarized in Tables 7 - 10 below. 
 
Table 7- Acute and Chronic RQs for Freshwater Fish 
 

Chemical Effective 
Application Rate 

(lbs a.i./acre) 

Peak 
EEC 

(µg/L) 

Toxicity Value 
(µg/L) 

Acute 
RQ 

60-Max 
Average 

EEC 
(µg/L) 

Chronic RQ 

1-Decanol 1.95, 1 application 57 LC50=2300 
NOAEC-nd 

0.02 13 nd 

1-Octanol 4.4,1 application 140 LC50=12200 
NOAEC=750 

0.01 29 <1 

 
 
Table 8 - Acute and Chronic RQ’s for Estuarine/Marine Fish 

Chemical Effective 
Application Rate 

(lbs. a.i./acre) 

Peak 
EEC 

(µg/L) 

Toxicity Value 
(µg/L) 

Acute 
RQ 

60-Max 
Average 

EEC 
(µg/L) 

Chronic RQ 

1-Decanol 1.95, 1 application 57 LC50=7200 
NOAEC-nd 

<0.01 13 nd 

1-Octanol 4.4,1 application 140 LC50=15000 
NOAEC=nd 

<0.01 29 nd 

 
 
Table 9 - Acute and Chronic RQs for Freshwater Invertebrates 

Chemical Effective 
Application Rate 

(lbs a.i./acre) 

Peak 
EEC 

(µg/L) 

Toxicity Value 
(µg/L) 

Acute 
RQ 

60-Max 
Average 

EEC 
(µg/L) 

Chronic RQ 

1-Decanol 1.95, 1 application 57 LC50=6500 
NOAEC-nd 

<0.01 29 nd 

1-Octanol 4.4,1 application 140 LC50= 4160 
NOAEC=1000 

0.03 70 <1 
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Table 10 - Acute and Chronic RQs for Estuarine/Marine Invertebrates 

Chemical Effective 
Application Rate 

(lbs a.i./acre) 

Peak 
EEC 

(µg/L) 

Toxicity Value 
(µg/L) 

Acute 
RQ 

60-Max 
Average 

EEC 
(µg/L) 

Chronic RQ 

1-Decanol 1.95, 1 application 57 LC50=4000 
NOAEC-nd 

0.01 29 nd 

1-Octanol 4.4,1 application 140 LC50=58000 
NOAEC=nd 

<0.01 70 nd 

nd no data 
 
Aquatic plant toxicity data from open literature were only available for 1-octanol.  Based 
on these data, the acute RQs for aquatic plants do not exceed the Agency's acute and endangered given 
that the NOAEC for 1-octanol is unknown, and no aquatic phytotoxicity data are available for 1-decanol. 
The NOAEC is used to calculate an RQ to evaluate potential risk to endangered species. Because the 
NOAEC was not established, the EC10 for 1-octanol was used. Since the LOC for endangered aquatic 
plants is 1.0, and the RQ derived using the EC10 is 0.05, the NOAEC would have to be at least 20 times 
lower than the EC10 for the Agency to have an 
endangered species concern for aquatic plants. 
 
Based on the analysis of the volatility of the aliphatic alcohols, aquatic exposures 
resulting from the labeled use of 1-decanol and 1-octanol are unlikely to reach concentrations 
that exceed the Agency's LOC. As a result, the value of additional aquatic plant studies for the 
aliphatic alcohols is low. 
 
Table 11- Risk to Aquatic PIants 

Chemical Effective 
Application Rate 

(lbs a.i./acre) 

Peak 
EEC 

(µg/L) 

Toxicity Value 
(µg/L) 

Acute 
RQ 

1-Octanol 4.4,1 application 140 LC50=6500 
EC10=2800 

0.02 
0.05 

1-Decanol 1.95, 1 application 57 No data ---- 
 
d. Exposure, Toxicity and Risk to Terrestrial Organisms  
 
Birds 
 
Available toxicity data indicate that the aliphatic alcohols are categorized as "practically 
non-toxic" to birds on acute oral and dietary bases. Acute risks to birds were not quantified, 
because no discreet median lethal doses or concentrations were established in the acute oral and dietary 
studies. An acute dietary study from the open literature reported a dietary LC50 for 
bantam chickens of 201,000 ppm (100% 1-decanol). This level is more than 20 times greater 
than the highest predicted dietary exposure level (~ 10,000 ppm). Therefore, the Agency 
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concludes that the aliphatic alcohols do not pose an acute risk to birds. No avian chronic toxicity studies 
were available for any of the aliphatic alcohols and, therefore, the Agency cannot directly assess the 
potential chronic risk to avian species. However, since 1) the aliphatic alcohols are not acutely toxic to 
birds at doses many times higher than expected exposure, 2) the volatility of the aliphatic alcohols makes 
chronic exposure unlikely, 
with EECs dropping more than an order of magnitude within 30 minutes, 3) the aliphatic 
alcohols assessed are listed as food additives and are "Generally Recognized as Safe" (GRAS) 
by the U.S. Food and Drug Administration1, and 4) a mammalian chronic toxicity study indicates 
the aliphatic alcohols are not chronically toxic to mammals, the Agency does not expect a 
chronic risk to birds, and will not require chronic avian toxicity studies at this time. 
 
Mammals 
 
Acute oral mammalian toxicity data indicate that the aliphatic alcohols are "practically 
non-toxic" to mammals on an acute oral basis. Four studies performed with laboratory rats did 
not result in LC50 endpoints with which RQs could be calculated. The Agency concludes that 
aliphatic alcohols do not pose an acute dietary risk to mammals. 
 
In the single chronic mammalian developmental toxicity study, which used a 1- decanol / 
1-octanol blend, no chronic effects were observed in laboratory rats, even at the maximum tested dose of 
957 mg/kg bw/day. It is unknown if the predicted exposures approach 
the level at which effects may occur since no LOAEC was identified in the chronic study. 
However, the Agency does not anticipate chronic risk to mammals, considering the volatility of 
the aliphatic alcohols, and the acceptance of these chemicals as food additives, as described 
above. 
 
Terrestrial Insects 
 
Available toxicity data indicate that aliphatic alcohols are "practically non-toxic" to 
honey bees (acute contact LD50 > 25 µg/bee). However, given that aliphatic alcohols can be 
used as Lepidopteran sex inhibitors, there is a potential for sublethal (e.g., reproductive) effects 
on non-target Lepidopterans, such as butterflies. This potential effect cannot be quantified at this time. 
1http://vm.cfsan.fda.gov/- dms/eafus.html 
 
Terrestrial Plants 
 
Tier-I terrestrial plant seedling emergence study data suggest a fatty alcohol blend (1-decanol 
and 1-octanol) is not toxic to most plants at the maximum rate tested (18.03 Ibs ai/A). 
An EC25 could not be established for tested species, although lesser effects were observed in 
cucumbers, carrots and tomatoes. Therefore, the Agency did not calculate RQs based on 
seedling emergence effects. 
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EC25 values and related no-effect levels were established for two (corn and cucumber) of 
10 crop plants tested in a submitted vegetative vigor study. The Agency used these endpoints in 
the TerrPlant model to calculate RQs (Table 12). All were below the Agency's LOC of 1. 
 
 
Table 12 - Terrestrial Plant Vegetative Vigor RQs from Drift only for Terrestrial Plants* 
Class of Terrestrial Plant Monocot Dicot 
Non-endangered species 0.02 0.01 
Endangered species 0.19 0.36 
*based on vegetative vigor monocot NOAEL=1.12 lbs a.i/A, EC25=9.02 lbsa i./A; dicot NOAEL=0.58 lbs 
a.i./A EC25=14.8 lbs a.i. /A (MRIDs 42514701,43379602) 
 
e. Adverse Ecological Incidents 
There are currently no adverse ecological incidents listed in the Ecological Incident 
Information System (EIIS) that are associated with the aliphatic alcohols. 
 
f. Endangered Species 
Based upon the screening-level assessment conducted on aliphatic alcohols, the Agency 
has not definitively identified exceedences of endangered species LOCs for direct effects to non-target 
animals or plants. Acute RQs did not exceed endangered species LOCs for birds, 
mammals, terrestrial plants, freshwater fish and invertebrates, or estuarine/marine fish and 
invertebrates. Chronic data were not available for birds and estuarine/marine fish and 
invertebrates. As described above, the Agency believes that the volatility and low toxicity in 
 
available acute and chronic toxicity studies for mammals and freshwater animals suggest that 
chronic risk to birds and estuarine/marine animals is unlikely. However, because the toxicity 
data are not available, the Agency cannot completely preclude risk to listed birds and 
estuarine/marine animals at this time. Similarly, since a no-effect level was not determined for 
aquatic plants, the Agency cannot preclude direct effects on these organisms, although exposure is 
expected to be negligible. 
 
The Agency considers a potential for not only direct effects, but also adverse indirect 
effects to listed species that rely on other affected organisms. Because direct effects to aquatic 
plants cannot be precluded, indirect effects to listed aquatic species which rely on aquatic plants can also 
not be dismissed. Similarly, indirect effects to terrestrial plants and animals cannot be precluded because 
of potential reproductive effects of aliphatic alcohols to some terrestrial insects. 
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Table 13 -  Potential Listed Species Risks Associated with Direct or Indirect Effects Due to 
Applications of Aliphatic Alcohols as Shoot inhibitors on Tobacco. 
 

Direct Effects 
Listed Taxon Acute Chronic Indirect Effects to Endangered Species 

Terrestrial and semi-aquatic plants-
monocots 

No N/A Possible 

Terrestrial and semi-aquatic plants-
dicots 

No N/A Possible 

Birds No N/A Possible 
Terrestrial –phase amphibians No No Data Possible 
Reptiles No No Data Possible 
Mammals No No Data Possible 
Aquatic non=vascular plants* Insufficient 

data 
N/A N/A 

Aquatic vascular plants Insufficient 
data 

N/A N/A 

Freshwater fish No No Possible 
Aquatic-phase amphibians No No Possible 
Freshwater crustaceans No No Possible 
Mollusks No N/A Possible 
Marine/ estuarine fish No No Data Possible 
Marine/estuarine crustaceans No No Data Possible 

• At the present time, no aquatic non-vascular plants are included In Federal listings of threatened and endangered species. The taxonomic 
group is included here for the purposes of evaluating potential contributions to indirect effects to other taxa and as a record of exceedances 
should future listings of non-vascular aquatic plants warrant additional evaluation of Federal actions. 
 
 
Further analysis regarding the overlap of individual species with each use site is required 
prior to determining the likelihood of potential impact to listed species. At the screening level, 
this analysis is accomplished using the Location of Crops and Threatened and Endangered 
Species (LOCATES) data base, which uses location information for listed species at the county 
level and compares it to agricultural census data for crop production at the same county level of 
resolution. The ecological risk assessment includes a complete listing of aquatic plants, birds, 
reptiles, terrestrial-phase amphibians, mammals, and terrestrial invertebrates associated with the States 
where the aliphatic alcohols are use as a plant growth regulator on tobacco. 
 
SUPPLEMENTAL INFORMATION: 
 
A  monograph entitled “Literature Review on Fatty Alcohol Compounds” (MRID 42135801) prepared by 
B.D. McGaughey of Compliance  Services International provides additional information pertaining to the 
behavior of fatty alcohols in the environment.  The areas pertaining to the following Data Requirement 
for EPA Pesticide Guidelines were addressed. 
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OPP GUIDELINE 

NUMBER  
STUDY 
Chemical Identity 

160-5 Form 8570-4 Chemical Identity 
161-1 835.2120 Hydrolysis 
161-2 835.2240 Photodegradation –

Water 
161-3 835-2410 Soil photolysis 
162-1 835.4100 Aerobic Soil 

Degradation 
162.3 835.4400 Anaerobic Aquatic 

Degradation 
163-1 835.1230 Leaching , Adsorption 
163-1 835.1240 Desorption 
164-1 835.6100 Terrestrial  Field 

Dissipation  
165-4 850.1730 Bioaccumulation in 

Fish 
 
The conclusions reached as a result of this study/ literature review were as follows: 
 
OPP Guideline Number 160-5, OPPTS (form 8570-4), OECD data point (II A 1.10), Chemical Identity:  
Normal fatty alcohols are considered chemically “inert” and are precursors to fatty acids.  Their 
production and manufacture yields a relatively pure product mixture, depending upon the “cut” desired.  
The C6-C12 alcohols used in tobacco sucker control agents would be expected to contain no unusual or 
high levels of impurities. 
 
OPP Guideline Number 161-1, OPPTS (835.2120), OECD data point (II A 7.5) Hydrolysis:  Hydrolysis 
is not a major pathway of degradation for C6-C12 alcohols. 
 
OPP Guideline Number 161-2, OPPTS (835.2240), OECD data point (II A 7.6) Photodegradation in 
Water:  Photolysis of C6-C12 n-alcohols in water would not be expected to occur. 
 
OPP Guideline Number 161-3, OPPTS (835.2410), OECD data point (II A 7.1.3) Photodegradation in 
Soil:  Photolysis of C6-C12 n-alcohols in soil would not be expected to occur. 
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OPP Guideline Number 162-1, OPPTS (835.4100), OECD data point (II A 7.1.1) Aerobic Soil 
Metabolism:  Aerobic soil metabolism is the major degradation pathway for C6-C12 n-alcohols.  
Breakdown or assimilation by microbial organisms is rapid and complete.  Half-lives may be as short as a 
matter of hours, and would not be expected to exceed 3 to 5 days. 
 
 
 
OPP Guideline Number 162-3, OPPTS (835.4400), OECD data point (II A 7.8.2) Anaerobic Aquatic 
Metabolism:  Anaerobic aquatic metabolism is similar to other microbial metabolism pathways for C6-
C12 n-alcohols.  End products may differ due to individual organism output, but products will be natural 
components of the aquatic system.  Breakdown or assimilation by microbial organisms is rapid and 
complete.  Half-lives may be as short as a matter of hours and would not be expected to exceed on day. 
 
OPP Guideline number 163-1, OPPTS (835.1230, 835.1240); OECD data point (II A7.4.1, II A 7.4.3) 
Leaching/adsorption/desorption:  C6-C12 fatty alcohols strongly adsorb to soil and would not be 
expected to move through the soil column.  Desorption is expected to be minimal. 
 
OPP Guideline Number 164-1, OPPTS (835.6100), OECD data point(II A 7.3.1) Terrestrial Field 
Dissipation:  Dissipation of C6-C12 fatty alcohols under field rates and conditions is rapid and complete.  
Half-lives as short as a matter of hours could be possible.  Half-lives would not be expected to exceed 3 
to 5 days. 
 
OPP Guideline number 165-4, OPPTS (835.1730), OECD data point (II A 8.2.6.1) Bioaccumulation in 
Fish:  C6-C12 fatty alcohols will not bioaccumulate in fish. 
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REFERENCES   
FATE AND BEHAVIOR IN THE ENVIRONMENT: 
 

Author(s) EPA 
Guideline 
Number 

Year Title Data 
Protection 
Claimed 

Owner MRID# 

EPA  3/2007 Reregistration 
Eligibility Decision 
for Aliphatic 
Alcohols, United 
States 
Environmental 
Protection Agency; 
Document EPA 738-
R-07-004 

NO EPA NONE 

McGaughey, 
B. 

835.2120 
835.2240 
835.2410 
835.4100 
835.4400 
835.1230 
835.1240 
835.6100 
835.1730 

1991 Literature Review 
on Fatty Alcohol 
Compounds:  
Lab Project Number:  
FATF-9101; 
Unpublished Study 
Prepared by 
Compliance Services 
International. 
November 15, 1991, 
60 p. 

Y Fatty Alcohol 
Task Force 

42135801 

 
 
 

c. Environmental impact from its use or manufacture: 
 

Acute Oral Toxicity to Quail, Mallard Duck 
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Avain dietary Toxicity in Quail or Mallard Duck 
 

 
 
 

 
 
Fish Toxicity 
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Acute Toxicity to Aquatic invertebrates: 
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Effects on Bees: 
 

1. Active Substance: 
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REFERENCES  
ECOTOXICOLOGICAL STUDIES: 

Author(s) EPA 
Guideline 
Number 

Year Title Data 
Protection 
Claimed 

Owner MRID# 

McGaughey, 
B. 

850.2100 1990 Fatty Alcohol Task Force 
Phase 3 Summary of MRID 
00046991.  Acute Oral LD50 – 
Mallard Duck:  Alfol 810 
Alcohol:  VISDUCK2: 
Prepared by Truslow Farms, 
Inc. 11 p. 

Y Fatty 
Alcohol Task 
Force 
 

94313004 

McGaughey, 
B.  

850.2200 1990 Fatty Alcohol Task Force 
Phase 3 Summary of MRID 
00058024 Eight Day Dietary 
LC50 Bobwhite Quail: Alfol 
810 Alcohol:  VISQUL2: 
Prepared by Truslow Farms, 
Inc. 10 p. 

Y Fatty 
Alcohol Task 
Force 

94313006 

McGaughey, 
B. 

850.2200 1990 Fatty Alcohol Task Force 
Phase 3 Summary of MRID 
00058025. Eight Day Dietary 
LC50 – Mallard Duck:   Alfol 
810 Alcohol:  VISLCDK2: 
Prepared by  
Truslow Farms, Inc. 10 p. 

Y Fatty 
Alcohol Task 
Force 

94313010 

McGaughey, 
B. 

850.1075 1990 Fatty Alcohol Task Force 
Phase 3 Summary of MRID 
00122381.  Acute Toxicity of 
Two Conoco Compounds to 
Bluegill and Rainbow Trout:  
VISFISH. Prepared by 
Bionomics, Inc. 15 p. 

Y Fatty 
Alcohol Task 
Force 

94313012 

LeBlanc G. 
A. 

850.1010 1976 Study of the Effects of Fatty 
Alcohols on Acute LC50 
Freshwater Invertebrates 
(Daphnia);  Report Number: 
CSI-FATF-TX-9301; EG & 
Bionomics Aquatic  Toxicity 
Laboratory 13 p. 

Y Fatty 
Alcohol Task 
Force 

42847201 

Hoxter, J. A. 
and Jaber, M. 

850.3020 1992 Fatty Alcohol Blend; Lot # 
CSI-91FA01-27:  An Acute 
Contact Toxicity Study with 
the Honey Bee; Project 
Number. 346-101A: Wildlife 
International Ltd. 44 p. 

Y Fatty 
Alcohol Task 
Force 

42495102 
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d. Effects on human health 
 
1. Active Substance: 

 
Short Term Summary of Mammalian Toxicity: 
 

SPECIES TEST & 
EPA 
Guideline 
Number 

DURATION AND 
CONDITIONS OR 
GUIDE LINE 
ADOPTED 

TEST 
MATERIAL 

RESULT MRID# 

Rat Acute Oral 
 
870.1100 

Single Dose Via Oral 
Route; Observed for 14 
Days 

Alfol 810 DF 
Lot# 
1169975 

>5000 mg/kg 47589902 

Rat Acute 
Dermal 
870.1200 

Single Dose; 24 hour 
Exposure; observed for 14 
Days 

Alfol 810 DF 
Lot# 
1169975 

>5000 mg/kg 47589903 

Rabbits Primary Eye 
Irritation 
 
870.2400 

Observations Post 
Instillation at 1 HR,  24 
HRS, 48 HRS,   
72 HRS, 4 Days, 7 Days 

Alfol 810 DF 
Lot# 
1169975 

Moderately 
Irritating 

47589904 

Rabbits Primary Skin 
Irritation 
 
 
 
870.2500 

Single Topical Exposure 
for 4 Hours with 
Evaluations Made After 
patch Removal at 30 -60 
Minutes, 24 HRS, 48 
HRS, 72 HRS, 7 days 

Alfol 810 DF 
Lot# 
1169975 

Moderately 
Irritating 

47589905 

Rats Acute 
Inhalation 
870.1300 

Single Nose-Only 
Exposure for 4 Hours 

Alfol 810 DF 
Lot# 
1169975 

LC50>2.07 mg/L 47777501 

Guinea Pigs Skin 
Sensitization 
 
 
870.2600 

Buehler Test For 
Sensitization 

Fatty 
Alcohol 
Blend, Batch 
No. CSI-
91FAO1-27 

Not a Sensitizer 43380201 
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Summary of Mammalian Toxicity (CONT): 

SPECIES TEST & EPA 
GUIDELINE 

NUMBER 

DURATION AND 
CONDITIONS OR 

GUIDE LINE 
ADOPTED 

TEST MATERIAL RESULT MRID# 

Salmonela 
Typhimuriu
m Strains: 
TA 1535 
TA 1537, TA 
1538, TA 98 
and TA100 

Mutagenicity 
 
 
 
 
 
870.5140 

 Fatty Alcohol 
Blend, Batch No. 
CSI-91FAO1-27 

No Mutagenic Activity 
in any of the 5 
Bacterial Strains Used 

42372002 

Mice Micronucleus 
Test in Bone 
Marrow 
 
 
 
 
 
870.8380 

 Fatty Alcohol 
Blend, Batch No. 
CSI-91FAO1-27 

Maximum Tolerated 
Dose in the Toxicity 
Study >2000 
mg/kg/day No 
Evidence of 
Micronucleus 
Induction was 
Detected in Bone 
Marrow Erythrocytes 

42372001 

Mice Mouse 
Lymphoma 
L5178Y 
Mutation 
Assay 
870.5100 

 Fatty Alcohol 
Blend, Batch No. 
CSI-91FAO1-27 

No Evidence of 
Mutagenic Activity in 
any of the 4 assays 
Evaluated 

42372003 

Sprague-
Dawley Rats 

Teratogenicity 
Using Dose 
Levels of 
0,125,375,100
0 mg/kg/day 
870.3700 

 Fatty Alcohol 
Blend, Batch No. 
CSI-91FAO1-27 

No Notable Effects on 
the Dam or the 
Conceptus  at Dose 
Levels of up to 1000 
mg/kg/day 

42609301 
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REFERENCES  

TOXICOLOGICAL AND METABOLISM STUDIES 

Author(s) EPA 
Guideline 
Number 

Year Title Data 
Protection 
Claimed 

Owner MRID# 

Moore, G. E. 870.1100 10/2008 Alfol 810 DF:  Acute Oral 
Toxicity Up and Down 
Procedure in Rats: 
Laboratory Study 
Number:  25549: 
Eurofins/ Product Safety 
Laboratories:  
10/14/2008; 16 p. 

Y Fatty 
Alcohol 
Task 
Force 

47589902 

Moore, G. E. 870.1200 10/2008 Alfol 810 DF:  Acute 
Dermal Toxicity  Study  
procedure in Rats: 
Laboratory Study 
Number:  25541: 
Eurofins/ Product Safety 
Laboratories:  
10/14/2008; 15 p. 

Y Fatty 
Alcohol 
Task 
Force 

47589903 

Moore, G. E. 870.2400 10/2008 Alfol 810 DF:  Primary 
Eye Irritation Study in 
Rabbits;  Eurofin/ Product 
Safety Laboratories, 
Laboratory Study 
Number:  25543;  
10/14/2008 18 p. 

Y Fatty 
Alcohol 
Task 
Force 

47589904 

Moore, G. E. 870.2500 10/2008 Alfol 810 DF:  Primary 
Skin Irritation Study in 
Rabbits; 
Laboratory Study 
Number:  25544 
Eurofins/Product Safety 
Laboratories; 10/14/2008, 
16 p. 

Y Fatty 
Alcohol 
Task 
Force 

47589905 
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TOXICOLOGICAL AND METABOLISM STUDIES 

 

Author(s) EPA 
Guideline 
Number 

Year Title Data 
Protection 
Claimed 

Owner MRID# 

Wilson, J.  1991 Fatty Alcohol Blend 
(FAB):  Dose Range 
finding Study in Rats: Lab 
Study Number:  490311: 
7768. Unpublished study 
prepared by Inveresk 
Research International.  
42 p.    

Y Fatty Alcohol 
Task Force 

42634201 

Jackson, D.; 
Wilson, J. 

870.2600 1994 Fatty Alcohol Blend C6-
C12:  Buehler Skin 
Sensitization Test in 
Guinea Pigs:   
Lab Project Number:  
555677: 10500: 94014 / 
FATF.  Unpublished study 
prepared by Inveresk 
Research International.  
65p. 

Y Fatty Alcohol 
Task Force 

43386201 

Naas, D. 870.3250 1994 A 90-Day Dermal Toxicity 
Study of Fatty Alcohol 
Blend in rats:  Final 
Report:   
Lab Project Number:  
WIL-241001: 94013-
FATF.  Unpublished Study 
prepared by WIL Research 
Labs, Inc. 486 p. 

Y Fatty Alcohol 
Task Force 

43701201 

Durando, J. 870.1300 5/2009 Alfol 810 DF; Acute 
Inhalation Toxicity Study 
in Rats-Limit Test; Lab 
Study Number 26969; 
Eurofins/ Product Safety 
Laboratories, 5/5/09, 23 p. 

Y Fatty Alcohol 
Task Force 

47777501 
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TOXICOLOGICAL AND METABOLISM STUDIES 

Author(s) EPA 
Guideline 
Number 

Year Title Data 
Protection 
Claimed 

Owner MRID# 

Holstrom, 
M.; Innes, D. 

870.8380 1992 Fatty alcohol Blend 
Micronucleus test in 
Bone Marrow of  CD-1 
Mice: 
Lab Project Number:  
8568: 751943. 
Unpublished study 
prepared by Inveresk 
Research International. 
39 p. 

Y Fatty 
Alcohol Task 
Force 

42372001 

Dillon, D.; 
McCartney, 
M. 

870.5140 1992 Fatty Alcohol Blend Lot 
No. CSI-91FA01-27” 
Testing for Mutagenic 
Activity with Salmonella 
typhimurium TA 1537, 
TA 1538, TA 98 and TA 
100:   Lab Project 
Number:  751938; 8604.  
Unpublished study 
prepared by Inveresk 
Research International. 
49 p. 

Y Fatty 
Alcohol 
Task Force 

42372002 

Cattananch, 
P.; Riach, C.  

870.5100 1992 Fatty Alcohol Blend 
Mouse Lymphoma 
Mutation Assay: Lab 
Project Number: 751985: 
8715. Unpublished study 
prepared by Inveresk 
Research International.  
55 p. 

Y Fatty 
Alcohol 
Task Force 

42372003 
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TOXICOLOGICAL AND METABOLISM STUDIES 

Author(s) EPA 
Guideline 
Number 

Year Title Data 
Protection 
Claimed 

Owner MRID# 

Wilson, J.; 
Hazelden, K. 

870.3700 1992 Teratogenicity Study 
in Rats:  Fatty Alcohol 
Blend (FAB): Lab 
Project Number: 
490327: 7821. 
Unpublished study 
prepared by Inveresk 
Research 
International. 72 p. 

Y Fatty Alcohol 
Task Force 

42609301 

 
 
 
2.  Formulated (end use product): 
 
 N-TAC: 
 
 
 
Short Term Summary of Mammalian Toxicity: 

SPECIES TEST EPA Guideline  
Number 

TEST  
MATERIAL 

RESULT MRID# 

Rat Acute Oral 870.1100 N-TAC >5000 mg/kg 49218303 
Rat Acute Dermal 870.1200 N-TAC >2000 mg/kg 49218304 
Rat Acute 

inhalation 
8870.1300 N-TAC >2.09 mg/l 49218305 

Rabbit Primary Eye 
Irritation 

870.2400 N-TAC Extremely 
Irritating 

49218306 

Rabbit Primary skin 
Irritation 

870.2500 N-TAC Slightly irritating 49218307 

Mice Dermal 
Sensitization 

870.2600 N-TAC Contact dermal 
sensitizer at 
concentrations 
>25% 

49218308 
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References: 

Author  EPA 
GUIDELINE 

NUMBER  

YEAR TITLE OWNER MRID# 

Lowe, Carolyn 870.1100 2013 Acute Oral Fair Products, Inc. 49218303 
Lowe, Carolyn 870.1200 2013 Acute Dermal Fair Products, Inc. 49218304 
Lowe, Carolyn 8870.1300 2013 Acute inhalation Fair Products, Inc. 49218305 
Lowe, Carolyn 870.2400 2013 Primary Eye 

Irritation 
Fair Products, Inc. 49218306 

Lowe, Carolyn 870.2500 2013 Primary skin 
Irritation 

Fair Products, Inc. 49218307 

Lowe, Carolyn 870.2600 2013 Dermal Sensitization Fair Products, Inc. 49218308 
 
 
Titles 
 

1. N-TAC:  Acute Oral Toxicity Up and Down Procedure in Rats – Limit Test; Product Safety Labs, 
Laboratory Study Number 36692; August 20, 2013; 14 pp. 

 
2. N-TAC:  Acute Dermal Toxicity Study in Rats- Limit Test; Product Safety Labs; Laboratory 

Study Number 36693, August 20, 2013; 14pp. 
 

3. N-TAC:  Acute Inhalation Toxicity Study in Rats- Limit Test; Product Safety Labs; Laboratory 
Study Number 36694; August 20, 2013; 21pp. 
 

4. N-TAC: Primary Eye Irritation Study in Rabbit; Product Safety Labs; Laboratory Study Number 
36695, August 20, 2013; 17pp. 
 

5. N-TAC:  Primary Skin Irritation Study in Rabbit; Product Safety Labs; Laboratory Study Number 
36696; August 21, 2013; 14 pp. 
 

6. N-TAC:  Local Lymph Node Assay (LLNA) in Mice; Product Safety Labs; Laboratory Study 
number 36697; August 20, 2013; 24pp. 
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e. Effects on soil organisms, crops, or livestock: 
 

 
 
 
Effects on Terrestrial Vascular Plants (corn, onion, sorghum, wheat, carrot, cucumber, lettuce, radish, 
soybean and tomato). 
 
Effects on Terrestrial Vascular Plants: 

There were no phytotoxic abnormalties observed in any of the species from any of the treatments. 
Overall, emergence was excellent, however, onions and carrots were much slower emerging than the 
other species (non-treated controls included) . This resulted in no emergence data collected at 7 days after 
treatment for these species . This effect was not treatment related. There was no detrimental effects from 
the fatty alcohol on seedling emergence or total fresh weight. Height of tomatoes and radishes, at 21 
DAT, was reduced in the fatty alcohol treatment by 11 and 15%, 
respectively. 
 
 
CONCLUSIONS 
 
These data indicate that the fatty alcohol blend rate necessary to cause economically adverse effects on 
these species is greater than the maximum labeled use rate. These data coupled with the fact that the fatty 
alcohol blend is commercially applied to tobacco in a manner 
which significantly reduces the likelihood of off- target movement indicates that this product poses little 
threat (to non-target plant species. These data indicate that a more elaborate multiple rate study (Tier 2) is 
not necessary to assess the potential impact of continued use of fatty alcohol blends in commercial 
tobacco production. 
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References 

Author(s) EPA 
Guideline 
Number 

Year Title Data 
Protection 
Claimed 

Owner MRID# 

Willard, T. 850.4200 1992  Study of the Effects of Fatty 
Alcohol Blend on Seed 
Germination and Seedling 
Emergence:  A Tier I Terrestrial 
Non-Target Plant Hazard 
Evaluation: 
Lab Project Number. CSI-FATF-
SFEI-92:  FATF-9202: 
Unpublished study prepared by 
American Agricultural Services 
142 p. 

Y Fatty Alcohol 
Task Force 

42495101 

Massey, L. 850.4200 1993 Study of the Effects of Fatty 
Alcohol Blend on Seed 
Germination and Seedling 
Emergence:  A Tier I Terrestrial 
Non-Target Plant Hazard 
Evaluation: Amendment to MRID 
42495101: Lab Project Number. 
CSI-FATF-SGEI-92:  FATF-9202: 
Unpublished Study prepared by 
American Agricultural Services 6 
p. 

Y Fatty Alcohol 
Task Force 
 

42631901 

Willard, T.  850.4150 1992 Study of the Effects of Fatty 
Alcohol Blend on Plant Vegetative 
Vigor:    
A Tier 2 Terrestrial Non-Target 
Plant Hazard Evaluation: Lab 
Project Number. FATF-9203:  
CSI-FATF-VV2-92: Unpublished 
study prepared by  American 
Agricultural Services 126 p. 

Y Fatty Alcohol 
Task Force 
 

42514701 

Massey, L 850.4150 1993 Study of the Effects of Fatty 
Alcohol Blend on Plant Vegetative 
Vigor: A Tier 2 Terrestrial Non-
Target Plant Hazard Evaluation:  
Amendment to MRID 42514701: 
Lab project number: CSI-FATF-
VV2-92: FATF-9203. Unpublished 
study prepared by American 
Agricultural Services, Inc. 
 7 p. 

Y Fatty Alcohol 
Task Force 

42631902 

 
 
 
 
 



124 
 

 
 
 
ITEM B.11  Safety Information 
 

INCLUDED HERE ARE THE FOLLOWING SAFETY DATA SHEETS: 
 
 
Active Ingredients C6, C8, C10, C12 - Naturally Derived Fatty Alcohol 
    
Trade Name for this ingredient is MASCOL 80 
 
 
 
FORMULATED PRODUCT: 
 
 O-TAC PLANT CONTACT AGENT 
 
 N-TAC (As Plant Contact Agent) 
 
 
INERT INGREDIENTS: 
 
 CRODA TWEEN 80 
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O-TAC PLANT CONTACT AGENT 

 
Safety Data Sheet 

 

 
Version:  2.0                            Revision Date:  12/15/2015          Print Date:  12/15/2015 
 
SECTION 1.  PRODUCT AND COMPANY IDENTIFICATION 
 
 a)  Product Name:  O-TAC PLANT CONTACT AGENT 
 
 b)  Chemical Name:  Fatty Alcohol Blend (n-octanol, n-decanol) 
 
 c)  Product Use Description: Plant Growth Regulator 
 
      EPA Registration Number 51873-18 

 d)  Company:   Fair Products, Inc. 
     P.O. Box 386 
     Cary, NC  27512 
     United States of America 
 
     Telephone:  (US) 919-467-1599 
 
 e)  Emergency Telephone: Chemtrec:  (24 hours) 800-424-9300 
 
      Prepared by:   Fair Products, Inc. 
_________________________________________________________________________  
 
SECTION 2.  HAZARDS IDENTIFICATION 
 
a) Classification of the substance 
 
GHS CLASSIFICATION IN ACCORDANCE WITH 29CFR1910 (OSHA HCS) 
  
 Irritating to skin (category 2), H315 
 May cause allergic skin reaction (category 1) H317 
 Causes serious damage to eyes (category 2A), H318 

Specific target organ toxicity –single exposure (category 3), Respiratory system, H335 
 Aquatic acute toxicity (category 2), H401 
 For the full text of the H-Statements mentioned in this section, see Section 16 
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O-TAC PLANT CONTACT AGENT 

 
 
 
GHS LABEL ELEMENTS: 
 SIGNAL WORD:  DANGER 

     
 

   
HAZARD STATEMENTS 
 
 H315   causes skin irritation 

H317   may cause allergic skin reaction 
H318   causes serious damage to eyes 

 H335   may cause respiratory irritation     
 H401   toxic to aquatic life 
 
PRECAUTIONARY STATEMENTS 
  
 P264   Wash skin thoroughly after handling. 
 P273   Avoid release into environment. 
 P280   Wear protective gloves/eye protection/face protection. 
 P302 & P352  IF ON SKIN:  Wash with plenty of soap and water. 
 P305 & P351 & P338 IF IN EYES:  Rinse cautiously with water for several minutes.  
    Remove contact lenses, if present and easy to do. Continue  
    rinsing. 
 P308 & P313  If exposed or concerned:  Get medical advice/attention.   
 P321   Specific treatment (see supplemental first aid instructions on this  
    label). 
 P332 & P313  If skin irritation occurs:  Get medical advice/attention. 
 P337 & P313  If eye irritation persists:  Get medical advice/attention. 
 P362   Take off contaminated clothing and wash before reuse. 
 P403 & P233  P235 Store in a well-ventilated place.  Keep container tightly closed. 
 P405   Store locked up. Keep cool. 
 P501   Dispose of contents/container to an approved waste disposal  
    plant. 
 
 
Hazards not otherwise classified (HNOC) or not covered by GHS – None   
 
__________________________________________________________________ 
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O-TAC PLANT CONTACT AGENT 
 
SECTION 3.  COMPOSITION/INFORMATION ON INGREDIENTS 

 
Chemical Name:      n-decanol  
      n-octanol 
 
Common Name:      Fatty Alcohol Blend 
 
Synonyms:      NONE 
 
CAS-NO:       112-30-1 (n-decanol) 
      111-87-5 (n-octanol) 
 
Weight Percent:    
n-decanol:     48.2%   
n-octanol:     36.2%  
Polyoxyethylene sorbitan  
monooleate/9005-65-6:   15.3% 
Related compounds (dodecanol C-12) 
112-53-8:       0.3%  
_______________________________________________________________________ 
 
SECTION 4.  FIRST AID MEASURES 
 
  First aid procedures 
 
Inhalation If breathed in, move person to fresh air. If breathing has stopped 

artificial respiration should be started. 
     Seek medical attention if symptoms develop. 
    
  Skin contact   Remove contaminated clothing.  Wash thoroughly  

with soap and warm water. If irritation persists, seek medical 
advice/attention. Wash contaminated clothing before re-use.  
  

      
        Eye contact   Hold eye open and rinse slowly and gently with water for  

15 to 20 minutes. Remove contact lenses, if present, after the first 
5 minutes, then continue rinsing eye. Seek medical attention if 
irritation persists. 

      
 Ingestion Call a poison control center or doctor immediately for treatment 

advice. Have person sip a glass of water if able to swallow. DO 
NOT induce vomiting unless told to do so by a Poison Control 
Center or doctor.  Never give anything by mouth to an unconscious 
or convulsing person. 
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O-TAC PLANT CONTACT AGENT 
 

 
SECTION 5.  FIREFIGHTING MEASURES 
 
Flammable properties 
 
Flash point:   > 200°F 
 
Firefighting     
 
Suitable extinguishing media: Water spray, carbon dioxide (CO2), dry chemical or foam. 
    

      Unsuitable extinguishing media: Do not use water jet, as this may spread burning material. 
 
Firefighting procedures: Protect against inhalation of combustion products. Assure self-

contained breathing apparatus is worn.  Prevent runoff if possible. 
 
Further information: Fight fires from a safe distance.  Move containers from fire area if 

possible.  Use water spray to cool unopened containers.  
Protective equipment and  
precautions for firefighters: Wear body covering protective clothing and self-contained 
 breathing apparatus. 

 
 
 
 
SECTION 6.  ACCIDENTAL RELEASE MEASURES 
 
Personal precautions: Ensure adequate ventilation. Wear suitable protective clothing, 

chemical resistant gloves, goggles, safety glasses or face shield.  
Avoid contact with skin and eyes.  

 
 Environmental precautions: Prevent from entering sewer system, surface water or soil. 
      
 Methods for containment:  Absorb on an inert absorbent material (e.g. sand, silica gel,  
     acid binder, universal binder, sawdust). 
 
 Methods for cleaning up:  Avoid dispersion of dust. Sweep up and collect in a  
                           suitable container for disposal.          
      
 Further information:    Keep in properly labeled containers.  
 

       Disposal:    Dispose of in accordance with Local, State and 
     Federal Regulations. 
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O-TAC PLANT CONTACT AGENT 
 

SECTION 7.  HANDING AND STORAGE 
 
 Handling Procedures:  Wear suitable protective clothing, gloves and   
    eye/face protection. Avoid inhalation, ingestion and 

contact with skin and eyes. Handle and open  
container with care. Protect from contamination. 

     Use only in well-ventilated areas. Wash thoroughly  
after handling. Keep container closed when not in use. 

  
Requirements for Storage: Store original containers away from direct heat, store in a cool, dry 

and well-ventilated area away from food, water and feed.  Keep 
container tightly closed and maintain only in the original container.   

 
 
SECTION 8.  EXPOSURE CONTROLS/PERSONAL PROTECTION 
 
Exposure Guidelines  Contains no substance with occupational exposure limit 

values. 
 
  Personal protective equipment 
 

Eye protection: Protective eyewear, such as goggles, safety  
glasses or face shield. 

 
      Hand protection:   Chemical resistant protective gloves. 
 
      Skin and body protection:  Long-sleeve shirt and long pants or coveralls. 

Rubber or plastic boots. Remove and wash contaminated 
clothing before re-use. 

  
Respiratory protection: Wear a dust respirator if dusting conditions exist. 
 
Hygiene measures: Observe good personal hygiene and safety 

practices.  Avoid contact with skin, eyes 
or clothing. Wear chemical resistant gloves  
and eye/face protection. Do not inhale  
aerosol. Avoid prolonged inhalation of  
mists. Ensure adequate ventilation especially  
in confined areas.  Do not eat, drink or smoke  
when using. Wash hands thoroughly after handling. 
Remove and wash contaminated clothing before re-use. 

 
 Engineering Controls 
 
 Ventilation:    General mechanical room ventilation is satisfactory 
      for normal handling and storage operations. 

______________________________________________________________________ 
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O-TAC PLANT CONTACT AGENT 
 

 
SECTION 9.  PHYSICAL AND CHEMICAL PROPERTIES 
 
a)  Appearance 

  Form:      liquid 
        Color:   yellow  
b)  Odor:  characteristic alcohol odor 
c)  Odor Threshold:   No data available 
d)  pH:   7 - 8 
e)  Melting point/freezing point:     No data available 
f)   Initial boiling point and boiling range:  204 -238°C – (Technical) 
g)  Flash point:   >200°F  
h)  Evaporation rate:   No data available 
I)   Flammability (solid, gas):   Not applicable 
j)   Upper/lower flammability or explosive limits: approximately 5.3% (v) / 
   approximately 0.8% (v)- (Technical) 
k)  Vapor pressure:   0.66 mm Hg @ 24°C (Technical) 
l)   Vapor density:   4.5 – 5.5 (Technical)  
m) Relative density:   0.85 gms/cc 
n)  Water solubility:   0.0035 g/ml @ 25°C (Technical) 
o)  Partition coefficient:   n-octanol/water: log POW: 2.3 – 4.2 
p)  Auto-ignition temperature:   260°C (Technical) 
q)  Decomposition temperature:   No data available 
r)   Viscosity:   14.9 CPS@ 25°C 

 
______________________________________________________________________ 
 
 
 
SECTION 10.  STABILITY AND REACTIVITY 
 
a)  Reactivity:           No data available 
b)  Chemical stability:         Stable at ambient temperatures 

and pressures.    
c)  Possibility of hazardous reactions:  Hazardous polymerization will not  

occur. 
d) Conditions to avoid:    Excessive heat. 
e) Incompatible materials:    Strong acids and bases; strong  

oxidizing agents. 
f) Hazardous decomposition products:  Oxides of carbon and nitrogen. 
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O-TAC PLANT CONTACT AGENT 
 

 
SECTION 11.  TOXICOLOGICAL INFORMATION 
 
  Acute Oral Toxicity:   LD50 >5000 mg/kg (Rat) 
 
  Acute Dermal Toxicity:   LD50 >2000 mg/kg/bw (Rat) 
 
  Acute Inhalation Toxicity:  LC50 >2.09 mg/l (Rat)  
 
  Primary Skin Irritation:   Slightly irritating (Rabbit) 
 
  Primary Eye Irritation:   Extreme irritation (Rabbit) 
 
Skin Sensitization: Considered a contact dermal sensitizer  
   at concentration of 25% and above  

(LLNA in mice). 
Not a sensitizer (Guinea Pig) 

 
     Carcinogenicity: 
 
        IARC     No component of this product present at levels 
      greater than or equal to 0.1% is identified as 

probable, possible or confirmed human carcinogen 
by IARC. 

 
  OSHA     No component of this product present at levels 
      greater than or equal to 0.1% is identified as a  
      carcinogen or potential carcinogen by OSHA. 
  
  NTP     No component of this product present at levels 

      greater than or equal to 0.1% is identified as 
known or anticipated carcinogen by NTP. 
 

        ACGIH     No component of this product present at levels 
      greater than or equal to 0.1% is identified as a 
      potential carcinogen by ACGIH. 
 

   
   Toxicological Assessment 

 
CMR Effects:    Carcinogenicity:            negative 
             Mutagenicity:               negative 
      Reproductive Toxicity:  negative 
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O-TAC PLANT CONTACT AGENT 
 
 
SECTION 12.  ECOLOGICAL INFORMATION 
 
Ecotoxicity Effects 
 
Toxicity to fish:    96 hours LC50 Rainbow trout:  20.4 ppm 
 
      96 hours LC50 Bluegill:  9.96 ppm 
 
Toxicity to Daphnia and other  48 hour LC50 to Daphnia magna (water flea):  
aquatic invertebrates:   8.24 mg/l 
 
Toxicity to birds:    Acute oral LD50 to Mallard Ducks:  >4640 mg/kg/bw 
 
      Eight Day Dietary LC50 to: 
      Bobwhite Quail - >10,000 ppm 
      Mallard Ducks -   >10,000 ppm 
 
Toxicity of honey bees:   48 hour contact LD50 >25 µg/bee 
 
Elimination Information (persistence and degradability) 
 
Biodegradability:    Readily biodegradable 

____________________________________________________________________________ 
 
SECTION 13.  DISPOSAL CONSIDERATION 
 
  Further information: 
 
  Dispose of waste material in compliance with all federal, state and local regulations. 
  Avoid discharge to sewers and natural waterways. 
 

Empty drums should be decontaminated and either passed to an approved drum        reconditioned 
or destroyed.  Containers that cannot be cleaned must be treated as waste. 

 
SECTION 14.  TRANSPORT INFORMATION 
 
a) UN Number:     Not Regulated 
b) UN Proper shipping name:   Environmentally hazardous substance,  

liquid, n.o.s.  
c) Transport hazard class:   Not Regulated 
d) Packing group:    Not Regulated 
e) Marine Pollutant:    No 
f) Transport bulk:    Not Regulated 
g) Special precautions:    None 
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O-TAC PLANT CONTACT AGENT 
  DOT 
  Not dangerous goods 
 
  TDG 
  Not dangerous goods 
 
  IATA 
  Not dangerous goods 
 
  IMDG 
  Not dangerous goods 
 
  RID 
  Not dangerous goods 
 
 
 
 
 
SECTION 15:  REGULATORY INFORMATION 
 
OSHA Hazards This material is hazardous under the criteria of the Federal 

OSHA Hazard Communication standard 29CFR 1910.1200. 
 
SARA 302:    No chemicals in this material are subject to the  
      reporting requirements for SARA Title III, Section  
        302. 
 
SARA 311/312:    Acute Health Hazard. 
 
SARA 313     This material does not contain any chemical  
      components. 
 
EPA FIFRA Information:   This chemical is a pesticide product registered by   
      the U.S. EPA and is subject to certain labeling  
      requirements under federal pesticide law.  These   
     requirements differ from the classification criteria  
      and hazard information required for safety data 
      sheets (SDS), and for workplace labels of non- 
      pesticide chemical.  The hazard information 
      required on the pesticide label is listed out below. 
      The pesticide label also includes other important 
      information, including directions for use. 
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O-TAC PLANT CONTACT AGENT 
 

EPA / CERCLA  
Reportable Quantity:   None known 
 
 
 
The components of this product are reported in the following inventories: 
 
REACH     Not in compliance with the inventory. 
 
CH INN     On the inventory, or in compliance with the  
      inventory. 
 
US. TSCA     On TASCA inventory. 
 
DSL     All components of this product are in the Canadian 
      DSL list. 
 
AICS     On inventory or in compliance with the inventory. 
 
NXIOC     On inventory or in compliance with the inventory. 
 
ENCS     On inventory or in compliance with the inventory. 
 
ISHL     On inventory or in compliance with the inventory. 
 
KECI     On inventory or in compliance with the inventory. 
 
PICCS     On inventory or in compliance with the inventory. 
 
IECSC     On inventory or in compliance with the inventory. 
 
TSCA list information:   US Toxic Substance Control Act (TSCA) Section 
      12 (b) Export Notification (40 CFR 707, Subpt D) 
      ZUS T12B 
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O-TAC PLANT CONTACT AGENT 
 

 
SECTION 16.  OTHER INFORMATION 
 
  HMIS Classification:   Health hazard:  3 
      Flammability:  1 
      Reactivity:  0    
 
  NFPA Classification:   Health hazard:  3     
 Fire hazard:  1    
      Reactivity hazard:  0 
 
 
        
 
 
 
 
 
 
     
 
 
 
 
 
This information in this Material Safety Data Sheet is correct to the best of our knowledge and 
information at the date of its publication.  The information provided is designed only as a guidance 
document for safe handling, use, processing, storage, transportation, disposal and release and is not 
to be considered a warranty or quality specification. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

1 
 

3 0 
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N-TAC 

Safety Data Sheet 

 

 
Version:  2.0                            Revision Date:  12/15/2015          Print Date:  12/15/2015 
 
SECTION 1.  PRODUCT AND COMPANY IDENTIFICATION 
 
 a)  Product Name:  N-TAC 
 
 b)  Chemical Name:  Fatty Alcohol Blend (n-octanol, n-decanol) 
 
 c)  Product Use Description: Plant Growth Regulator 
 
      EPA Registration Number 51873-20 

 d)  Company:   Fair Products, Inc. 
     P.O. Box 386 
     Cary, NC  27512 
     United States of America 
 
     Telephone:  (US) 919-467-1599 
 
 e)  Emergency Telephone: Chemtrec:  (24 hours) 800-424-9300 
 
      Prepared by:   Fair Products, Inc. 
_________________________________________________________________________  
 
SECTION 2.  HAZARDS IDENTIFICATION 
 
b) Classification of the substance 
 
GHS CLASSIFICATION IN ACCORDANCE WITH 29CFR1910 (OSHA HCS) 
    
 Irritating to skin (category 2), H315 
 May cause allergic skin reaction (category 1) H317 
 Causes serious damage to eyes (category 2A), H318 

Specific target organ toxicity –single exposure (category 3), Respiratory system, H335 
 Aquatic acute toxicity (category 2), H401 
 
 For the full text of the H-Statements mentioned in this section, see Section 16 
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N-TAC  
 

 
 
GHS LABEL ELEMENTS: 
 SIGNAL WORD:  DANGER 

     
 

   
HAZARD STATEMENTS 
 
 H315   causes skin irritation 

H317   may cause allergic skin reaction 
H318   causes serious damage to eyes 

 H335   may cause respiratory irritation     
 H401   toxic to aquatic life 
 
PRECAUTIONARY STATEMENTS 
  
 P264   Wash skin thoroughly after handling. 
 P273   Avoid release into environment. 
 P280   Wear protective gloves/eye protection/face protection. 
 P302 & P352  IF ON SKIN:  Wash with plenty of soap and water. 
 P305 & P351 & P338 IF IN EYES:  Rinse cautiously with water for several minutes.  
    Remove contact lenses, if present and easy to do. Continue  
    rinsing. 
 P308 & P313  If exposed or concerned:  Get medical advice/attention.   
 P321   Specific treatment (see supplemental first aid instructions on this  
    label). 
 P332 & P313  If skin irritation occurs:  Get medical advice/attention. 
 P337 & P313  If eye irritation persists:  Get medical advice/attention. 
 P362   Take off contaminated clothing and wash before reuse. 
 P403 & P233  P235 Store in a well-ventilated place.  Keep container tightly closed. 
 P405   Store locked up. Keep cool. 
 P501   Dispose of contents/container to an approved waste disposal  
    plant. 
 
 
Hazards not otherwise classified (HNOC) or not covered by GHS – None   
 
__________________________________________________________________ 
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SECTION 3.  COMPOSITION/INFORMATION ON INGREDIENTS 
 

Chemical Name:      n-decanol  
      n-octanol 
 
Common Name:      Fatty Alcohol Blend 
 
Synonyms:      NONE 
 
CAS-NO:       112-30-1 (n-decanol) 
      111-87-5 (n-octanol) 
 
Weight Percent:    
n-decanol:     48.2%   
n-octanol:     36.2%  
Polyoxyethylene sorbitan  
monooleate/9005-65-6:   15.3% 
Related compounds (dodecanol C-12) 
112-53-8:       0.3%  
_______________________________________________________________________ 
 
SECTION 4.  FIRST AID MEASURES 
 
  First aid procedures 
 
Inhalation If breathed in, move person to fresh air. If breathing has stopped 

artificial respiration should be started. 
     Seek medical attention if symptoms develop. 
    
  Skin contact   Remove contaminated clothing.  Wash thoroughly  

with soap and warm water. If irritation persists, seek medical 
advice/attention. Wash contaminated clothing before re-use.  
  

      
        Eye contact   Hold eye open and rinse slowly and gently with water for  

15 to 20 minutes. Remove contact lenses, if present, after the first 
5 minutes, then continue rinsing eye. Seek medical attention if 
irritation persists. 

      
 Ingestion Call a poison control center or doctor immediately for treatment 

advice. Have person sip a glass of water if able to swallow. DO 
NOT induce vomiting unless told to do so by a Poison Control 
Center or doctor.  Never give anything by mouth to an unconscious 
or convulsing person. 
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SECTION 5.  FIREFIGHTING MEASURES 
 
Flammable properties 
 
Flash point:   > 200°F 
 
Firefighting     
 
Suitable extinguishing media: Water spray, carbon dioxide (CO2), dry chemical or foam. 
    

      Unsuitable extinguishing media: Do not use water jet, as this may spread burning material. 
 
Firefighting procedures: Protect against inhalation of combustion products. Assure self-

contained breathing apparatus is worn.  Prevent runoff if possible. 
 
Further information: Fight fires from a safe distance.  Move containers from fire area if 

possible.  Use water spray to cool unopened containers.  
Protective equipment and  
precautions for firefighters: Wear body covering protective clothing and self-contained 
 breathing apparatus. 

 
 
 
 
SECTION 6.  ACCIDENTAL RELEASE MEASURES 
 
Personal precautions: Ensure adequate ventilation. Wear suitable protective clothing, 

chemical resistant gloves, goggles, safety glasses or face shield.  
Avoid contact with skin and eyes.  

 
 Environmental precautions: Prevent from entering sewer system, surface water or soil. 
      
 Methods for containment:  Absorb on an inert absorbent material (e.g. sand, silica gel,  
     acid binder, universal binder, sawdust). 
 
 Methods for cleaning up:  Avoid dispersion of dust. Sweep up and collect in a  
                           suitable container for disposal.          
      
 Further information:    Keep in properly labeled containers.  
 

       Disposal:    Dispose of in accordance with Local, State and 
     Federal Regulations. 
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SECTION 7.  HANDING AND STORAGE 
 Handling Procedures:  Wear suitable protective clothing, gloves and   
     eye/face protection. Avoid inhalation, ingestion and 

contact with skin and eyes. Handle and open  
container with care. Protect from contamination. 

     Use only in well-ventilated areas. Wash thoroughly  
after handling. Keep container closed when not in use. 

  
Requirements for Storage: Store original containers away from direct heat, store in a cool, dry 

and well-ventilated area away from food, water and feed.  Keep 
container tightly closed and maintain only in the original container.   

 
 
SECTION 8.  EXPOSURE CONTROLS/PERSONAL PROTECTION 
 
Exposure Guidelines  Contains no substance with occupational exposure limit 

values. 
 
  Personal protective equipment 
 

Eye protection: Protective eyewear, such as goggles, safety  
glasses or face shield. 

 
      Hand protection:   Chemical resistant protective gloves. 
 
      Skin and body protection:  Long-sleeve shirt and long pants or coveralls. 

Rubber or plastic boots. Remove and wash contaminated 
clothing before re-use. 

  
Respiratory protection: Wear a dust respirator if dusting conditions exist. 
 
Hygiene measures: Observe good personal hygiene and safety 

practices.  Avoid contact with skin, eyes 
or clothing. Wear chemical resistant gloves  
and eye/face protection. Do not inhale  
aerosol. Avoid prolonged inhalation of  
mists. Ensure adequate ventilation especially  
in confined areas.  Do not eat, drink or smoke  
when using. Wash hands thoroughly after handling. 
Remove and wash contaminated clothing before re-use. 

 Engineering Controls 
 
 Ventilation:    General mechanical room ventilation is satisfactory 
      for normal handling and storage operations. 

______________________________________________________________________ 
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SECTION 9.  PHYSICAL AND CHEMICAL PROPERTIES 
 
a)  Appearance 

  Form:      liquid 
        Color:   yellow  
b)  Odor:  characteristic alcohol odor 
c)  Odor Threshold:   No data available 
d)  pH:   7 - 8 
e)  Melting point/freezing point:     No data available 
f)   Initial boiling point and boiling range:  204 -238°C – (Technical) 
g)  Flash point:   >200°F  
h)  Evaporation rate:   No data available 
I)   Flammability (solid, gas):   Not applicable 
j)   Upper/lower flammability or explosive limits: approximately 5.3% (v) / 
   approximately 0.8% (v)- (Technical) 
k)  Vapor pressure:   0.66 mm Hg @ 24°C (Technical) 
l)   Vapor density:   4.5 – 5.5 (Technical)  
m) Relative density:   0.85 gms/cc 
n)  Water solubility:   0.0035 g/ml @ 25°C (Technical) 
o)  Partition coefficient:   n-octanol/water: log POW: 2.3 – 4.2 
p)  Auto-ignition temperature:   260°C (Technical) 
q)  Decomposition temperature:   No data available 
r)   Viscosity:   14.9 CPS@ 25°C 

 
______________________________________________________________________ 
 
 
 
SECTION 10.  STABILITY AND REACTIVITY 
 
g)  Reactivity:           No data available 
h)  Chemical stability:         Stable at ambient temperatures 

and pressures.    
i)  Possibility of hazardous reactions:  Hazardous polymerization will not  

occur. 
j) Conditions to avoid:    Excessive heat. 
k) Incompatible materials:    Strong acids and bases; strong  

oxidizing agents. 
l) Hazardous decomposition products:  Oxides of carbon and nitrogen. 
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SECTION 11.  TOXICOLOGICAL INFORMATION 
 
  Acute Oral Toxicity:   LD50 >5000 mg/kg (Rat) 
 
  Acute Dermal Toxicity:   LD50 >2000 mg/kg/bw (Rat) 
 
  Acute Inhalation Toxicity:  LC50 >2.09 mg/l (Rat)  
 
  Primary Skin Irritation:   Slightly irritating (Rabbit) 
 
  Primary Eye Irritation:   Extreme irritation (Rabbit) 
 
Skin Sensitization: Considered a contact dermal sensitizer  
   at concentration of 25% and above  

(LLNA in mice). 
Not a sensitizer (Guinea Pig) 

 
     Carcinogenicity: 
 
        IARC     No component of this product present at levels 
      greater than or equal to 0.1% is identified as 

probable, possible or confirmed human carcinogen 
by IARC. 

 
  OSHA     No component of this product present at levels 
      greater than or equal to 0.1% is identified as a  
      carcinogen or potential carcinogen by OSHA. 
  
  NTP     No component of this product present at levels 

      greater than or equal to 0.1% is identified as 
known or anticipated carcinogen by NTP. 
 

        ACGIH     No component of this product present at levels 
      greater than or equal to 0.1% is identified as a 
      potential carcinogen by ACGIH. 
 

   
  
 
  Toxicological Assessment 

 
 
CMR Effects:    Carcinogenicity:            negative 
             Mutagenicity:               negative 
      Reproductive Toxicity:  negative 
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SECTION 12.  ECOLOGICAL INFORMATION 
 
Ecotoxicity Effects 
 
Toxicity to fish:    96 hours LC50 Rainbow trout:  20.4 ppm 
 
      96 hours LC50 Bluegill:  9.96 ppm 
 
Toxicity to Daphnia and other  48 hour LC50 to Daphnia magna (water flea):  
aquatic invertebrates:   8.24 mg/l 
 
Toxicity to birds:    Acute oral LD50 to Mallard Ducks:  >4640 mg/kg/bw 
 
      Eight Day Dietary LC50 to: 
      Bobwhite Quail - >10,000 ppm 
      Mallard Ducks -   >10,000 ppm 
 
Toxicity of honey bees:   48 hour contact LD50 >25 µg/bee 
 
Elimination Information (persistence and degradability) 
 
Biodegradability:    Readily biodegradable 

__________________________________________________________________________ 
 
SECTION 13.  DISPOSAL CONSIDERATION 
 
  Further information: 
 
  Dispose of waste material in compliance with all federal, state and local regulations. 
  Avoid discharge to sewers and natural waterways. 
 

Empty drums should be decontaminated and either passed to an approved drum        reconditioned 
or destroyed.  Containers that cannot be cleaned must be treated as waste. 

 
 
SECTION 14.  TRANSPORT INFORMATION 
  
a)  UN Number:     Not Regulated 
b)  UN Proper shipping name:   Environmentally hazardous substance,  

liquid, n.o.s.  
c)  Transport hazard class:   Not Regulated 
d) Packing group:    Not Regulated 
e)   Marine Pollutant:    No 
f)  Transport bulk:    Not Regulated 

      g)   Special precautions:    None 
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  DOT 
  Not dangerous goods 
 
  TDG 
  Not dangerous goods 
 
  IATA 
  Not dangerous goods 
 
  IMDG 
  Not dangerous goods 
 
  RID 
  Not dangerous goods 
 
 
 
 
 
SECTION 15:  REGULATORY INFORMATION 
 
OSHA Hazards This material is hazardous under the criteria of the Federal 

OSHA Hazard Communication standard 29CFR 1910.1200. 
 
SARA 302:    No chemicals in this material are subject to the  
      reporting requirements for SARA Title III, Section  
        302. 
 
SARA 311/312:    Acute Health Hazard. 
 
SARA 313     This material does not contain any chemical  
      components. 
 
EPA FIFRA Information:   This chemical is a pesticide product registered by   
      the U.S. EPA and is subject to certain labeling  
      requirements under federal pesticide law.  These   
      requirements differ from the classification criteria  
      and hazard information required for safety data 
      sheets (SDS), and for workplace labels of non- 
      pesticide chemical.  The hazard information 
      required on the pesticide label is listed out below. 
      The pesticide label also includes other important 
      information, including directions for use. 
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EPA / CERCLA  
Reportable Quantity:   None known 
 
 
 
The components of this product are reported in the following inventories: 
 
REACH     Not in compliance with the inventory. 
 
CH INN     On the inventory, or in compliance with the  
      inventory. 
 
US. TSCA     On TASCA inventory. 
 
DSL     All components of this product are in the Canadian 
      DSL list. 
 
AICS     On inventory or in compliance with the inventory. 
 
NXIOC     On inventory or in compliance with the inventory. 
 
ENCS     On inventory or in compliance with the inventory. 
 
ISHL     On inventory or in compliance with the inventory. 
 
KECI     On inventory or in compliance with the inventory. 
 
PICCS     On inventory or in compliance with the inventory. 
 
IECSC     On inventory or in compliance with the inventory. 
 
TSCA list information:   US Toxic Substance Control Act (TSCA) Section 
      12 (b) Export Notification (40 CFR 707, Subpt D) 
      ZUS T12B 
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SECTION 16.  OTHER INFORMATION 
 
  HMIS Classification:   Health hazard:  3 
      Flammability:  1 
      Reactivity:  0    
 
  NFPA Classification:   Health hazard:  3     
 Fire hazard:  1    
      Reactivity hazard:  0 
 
 
        
 
 
 
 
 
 
     
 
 
 
 
 
This information in this Material Safety Data Sheet is correct to the best of our knowledge and 
information at the date of its publication.  The information provided is designed only as a guidance 
document for safe handling, use, processing, storage, transportation, disposal and release and is not 
to be considered a warranty or quality specification. 
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ITEM B.12 Research information 
 
The following reports are included: 

 
a. Literature Review on Fatty Alcohol Compunds; Lab Project Number FATF-9101; 

Compliance Services International; November 15, 1991; 60 pp. 
 

b. Reregistration Eligibility Decision (RED) for Aliphatic Alcohols; US EPA Document EPA 
738-R-07-004, March 2007. 

 
c. R.E.D. FACTS Aliphatic Alcohols  
 
d. Aliphatic Alcohols:  Human Health Chapter of Reregistration Eligibility decision (RED) 

dococument Reregistration Case Number 4004, June 30, 2006. 
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Glossary of Terms and Abbreviations 
 
ai                    Active Ingredient 
CFR               Code of Federal Regulations 
CSF               Confidential Statement of Formula  
DCI                Data Call-In 
EDWC           Estimated Drinking Water Concentration  
EEC                Estimated Environmental Concentration 
 EPA               Environmental Protection Agency 
FDA               Food and Drug Administration 
FIFRA            Federal Insecticide, Fungicide, and Rodenticide Act  
FFDCA           Federal Food, Drug, and Cosmetic Act 
FQPA              Food Quality Protection Act 
GENEEC        Tier I Surface Water Computer Model (Estimated Aquatic Environmental     
                         Concentrations) 
LC50          Median Lethal Concentration.  A statistically derived concentration of a substance that 

can be expected   to cause death in 50% of test animals.  It is usually expressed as the 
weight of substance per weight or volume of water, air or feed, e.g., mg/l, mg/kg or ppm. 

LD50               Median Lethal Dose.  A statistically derived single dose that can be  
expected to cause death in 50% of  the test animals when administered by the route 
indicated (oral, dermal, inhalation).     It is expressed as a weight of substance per unit 
weight of animal, e.g., mg/kg. 

LOC                Level of Concern 
LOAEL           Lowest Observed Adverse Effect Level  
mg/kg/day       Milligram Per Kilogram Per Day 
mg/L                Milligrams Per Liter 
MRID              Master Record Identification (number).  EPA's system of recording and tracking  
                         studies submitted.  
MUP                Manufacturing-Use Product 
N/A                  Not Applicable 
NOAEL           No Observed Adverse Effect Level                         
OPP                 EPA Office of Pesticide Programs ppb Parts Per Billion 
PPE                 Personal Protective Equipment 
ppm                 Parts per Million 
RED                Reregistration Eligibility Decision  
REI                 Restricted Entry Interval 
RQ                  Risk Quotient 
TGAI              Technical Grade Active Ingredient  
UV                  Ultraviolet 
WPS                Worker Protection Standard 
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Abstract  
 
 
The Environmental Protection Agency (EPA or the Agency) has completed the human health and 
environmental risk assessments for the Aliphatic Alcohols case 4004 and is issuing its risk management 
decision. Currently, case 4004 consists of four active ingredients. Three of these active ingredients, 1-octanol, 
1-decanol and a mixture of aliphatic alcohols described as “fatty alcohols,” are used as plant growth 
regulators on tobacco. The fourth, 1-dodecanol (also known as lauryl alcohol), is registered as a Lepidopteran 
pheromone/sex attractant in pear and apple orchards.  

 
A tolerance reassessment was performed in 2002 for the use of 1-dodecanol as a pheromone. In that 

assessment of potential human exposure and dietary risk, the Agency concluded, “the tolerance exemption for 
Lepidopteran pheromones has been reassessed and is in compliance with the FQPA .” Neither a handler nor 
post-application (reentry) occupational assessment has been conducted for any uses of aliphatic alcohols of 
case 4004, because no dermal, oral, or inhalation endpoints of toxicological concern have been identified.  

 
The potential for ecological risk from the pheromone use and from the growth-regulator uses is 

considered in this document. The ecological risk assessment identifies no ecological risks of concern from the 
use of aliphatic alcohols.  

 
The risk assessments, which are summarized below, are based on the review of the required target 

database supporting the use patterns of currently registered products. After considering the potential risks 
identified, EPA has determined that aliphatic alcohol-containing products are eligible for reregistration. That 
decision is discussed fully in this document.  
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I. Introduction  
 
The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) was amended in 1988 to accelerate the 
reregistration of products with active ingredients registered prior to November 1, 1984. The amended Act 
calls for the development and submission of data to support the reregistration of an active ingredient, as well 
as a review of all submitted data by the U.S. Environmental Protection Agency (referred to as EPA or “the 
Agency”). Reregistration involves a thorough review of the scientific database underlying a pesticide’s 
registration. The purpose of the Agency’s review is to reassess the potential risks arising from the currently 
registered uses of the pesticide, to determine the need for additional data on health and environmental effects, 
and to determine whether or not the pesticide meets the “no unreasonable adverse effects” criterion of FIFRA.  

 
This document summarizes EPA’s human health and ecological risk assessments and reregistration 

eligibility decision (RED) for aliphatic alcohols. The document consists of six sections. Section I contains the 
regulatory framework for reregistration; Section II provides an overview of the chemical and a profile of its 
use and usage; Section III gives an overview of the human health and environmental effects risk assessments; 
Section IV presents the Agency's decision on reregistration eligibility and risk management; and Section V 
summarizes the label changes necessary to implement the risk mitigation measures outlined in Section IV. 
Finally, the Appendices list related information, supporting documents, and studies evaluated for the 
reregistration decision. The risk assessments for aliphatic alcohols and all other supporting documents are 
available in the Office of Pesticide Programs (OPP) public docket (http://www.regulations.gov) under docket 
number EPA-HQ-OPP-2007-0134.  
 
II. Chemical Overview  

 
A. Regulatory History  

Reregistration case number 4004 consists of straight chain aliphatic alcohols with 6 to 16 carbon atoms in the 
chain, which has been abbreviated in previous documents as aliphatic alcohols (Cx-Cxx) or (C6-C16). 
Currently, case 4004 consists of four active ingredients. Three of these active ingredients are used as plant 
growth regulators on tobacco. These are described as fatty alcohol blend (PC code 079029), 1-octanol 
(079037) and 1-decanol (079038). The fatty alcohol blend under PC code 079029 is predominantly a mixture 
of 1-octanol and 1-decanol, although some labels list 0.5% 1-hexanol (C6) and 1.5 % dodecanol (C12) among 
the active ingredients. The single product listed under PC code 079037, although listed as 1-octanol, is also in 
fact a mixture of 1-octanol and 1-decanol. The earliest registered label for use of aliphatic alcohols for 
tobacco sucker control included in the Agency’s Pesticide Product Label System (PPLS) was issued to 
Uniroyal in 1964.  
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The fourth active ingredient in case 4004, 1-dodecanol (PC code 001509), was first registered for use as a 
Lepidopteran pheromone/sex attractant in 1993. The potential human health risks from 1-dodecanol were 
reassessed in 2002 by the Agency’s Biopesticides and Pollution Prevention Division (BPPD), as described in 
the document, Tolerance Reassessment Decision Regarding Tolerance Exemption for the Biochemical 
Lepidopteran Pheromones. July 26, 2002. This RED document describes the potential ecological effects of 
the use of 1-dodecanol.  
 
Other aliphatic alcohols are not assessed in this document. The fatty alcohol product included under PC code 
079059 is not being supported, and will be voluntarily cancelled. In April 1995, the Agency completed a 
Reregistration Eligibility Decision (RED) for case number 4003 (C1 - C5), which consists of aliphatic 
alcohols with only one to five carbons. The active ingredients addressed in that assessment included ethanol 
(PC code 001501), and isopropanol (PC code 047501).  
 
B. Chemical Identification  

 
The aliphatic alcohols are considered primary alcohols (i.e., the –OH group in the C-1 position). The 

aliphatic alcohols 1-octanol (PC code 079037) and 1-decanol (PC code 079038) are also known by many 
other common names, and the fatty alcohol blend (PC code 079029) is a generic term meaning that the 
compound is obtained by the hydrolysis of fatty acid esters. The registrations under the name fatty alcohol 
blend (PC code 079029) are considered a mixture of the linear, straight chain chemicals 1-octanol and 1-
decanol. Tables 1 - 3 provide the chemical identification for 1-octanol, 1-decanol, and 1-dodecanol, 
respectively.  

 
Table 1. Chemical Identification of 1-Octanol 
 

Type of Information  Information for this Chemical  
IUPAC Name  1-Octanol  
CAS Reg. No.  111-87-5  
Other Names  Octyl alcohol; n-Octan-1-ol; n-Octanol; n-Octyl alcohol; Caprylic alcohol; Heptyl carbinol; 

Octanol; Alcohol C-8; Capryl alcohol; n-Heptyl carbinol; Octan-1-ol; Prim-n-octyl alcohol; 
Octanol-(1); Octyl alcohol, normal-primary; Primary octyl alcohol; Hydroxyoctane  

Empirical Formula  C
8
H

18
O  

Molecular Weight Number 
of Carbons  

130.23  
The number of carbons is 8  

 
Chemical Structure 

 

 

 

 
Table 2. Chemical Identification of 1-Decanol 
 
Type of Information Information for this Chemical 
IUPAC Name 1-Decanol 
CAS Reg. No. 112-30-1 

 
Other Names 

Decyl alcohol; n-Decan-1-ol; n-Decanol; n-Decyl alcohol; Alcohol C10; Capric alcohol; 
Caprinic alcohol; Decanol; Nonylcarbinol; Decylic Alcohol; Decan-1-ol; Decanol-(1); Decyl, 
n- alcohol 22; Primary decyl alcohol; Nonyl carbinol 

Empirical Formula C10H22O 
Molecular Weight Number of 
Carbons 

158.28 
The number of carbons is 10 
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Chemical Structure 

 

 

Table 3. Chemical Identification of 1-Dodecanol 
 
Type of Information Information for this Chemical 
IUPAC Name 1-Dodecanol 
CAS Reg. No. 112-53-8 

Other Names 
Dodecyl alcohol; n-Dodecan-1-ol; n-Dodecyl alcohol; Alcohol C-12; Dodecanol-1; Lauric 
Alcohol; Laurinic alcohol; Lauryl alcohol; 1-Dodecyl alcohol; Duodecyl alcohol; n-Lauryl 
alcohol; n-Lauric alcohol, primary; Dodecanol; 1-Hydroxydodecane; Hydroxydodecane 

Empirical Formula C8H18O 
Molecular Weight 
Number of Carbons 

186.33 
The number of carbons is 12 

 
Chemical Structure 

 
 

 
The aliphatic alcohols 1-octanol and 1-decanol are applied as water-based sprays to burley, 

flue cured and dark tobacco by hand using a back pack sprayer, or to tobacco plants by a boom. The 
aliphatic alcohols are applied to tobacco at the button or early flower stage and act as chemical 
pinching agents to control sucker shoots. The aliphatic alcohols dissolve the layer of waxy cuticle 
on the plant, causing dehydration of the young sucker. Because these aliphatic alcohols are applied 
solely on tobacco, its use is limited to the tobacco growing states, mainly on the east coast 
(Connecticut, Pennsylvania, Virginia, North Carolina, South Carolina, Georgia, and Florida), but 
also in Kentucky and Tennessee. Between 1.5 and 2 million pounds of aliphatic alcohols are applied 
annually. 

 
Recommended application rates range from approximately 8.5 lbs ai/acre up to approximately 

21 lbs active ingredient/acre, at 1 to 3 applications per year. However, 1-octanol and 1-decanol have 
estimated volatilization half-lives of 3.5 and 1.0 minutes, respectively. 
Therefore, the amount of the aliphatic alcohol available for runoff or for chronic exposure to terrestrial 
animals is likely to be lower than the maximum label rates. As described below, the ecological risk 
assessment took this into account when estimating potential exposure. 

 
The volatility of 1-dodecanol is essential to its use as a pheromone in apple and pear orchards. 

The pheromone is applied from polyethylene dispenser tubes hung throughout the orchard. The active 
ingredient, 1-dodecanol (lauryl alcohols; PC code 001509), disperses passively from the tube into the 
atmosphere over 3-4 months. Once dispersed from its dispensers, 1-dodecanol degrades quickly by 
photolysis in the air. 

 
The aliphatic alcohols are used in, or can be naturally found in various food items. The Food 

and Drug Administration permits the use of aliphatic alcohols as a food additive, under certain 
conditions. The aliphatic alcohols have been found to be natural components of apples and oranges, 
and have been reported as a component of edible seeds, oils and fermented beverages. 

 
III. Summary of Aliphatic Alcohols Risk Assessments 
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The purpose of this summary is to assist the reader by identifying the key features and 

findings of these risk assessments, and to help the reader better understand the conclusions reached in 
the assessments. The human health and ecological risk assessment documents, and supporting 
information listed in Appendix C were used to formulate the safety finding and regulatory decision 
for aliphatic alcohols. 

While the following risk assessments and related addenda are not included in this document, 
they are available from the OPP Public Docket, docket number EPA-HQ-OPP-2007- 0134, and may 
also be accessed through the website http://www.regulations.gov/. Hard copies of these documents 
may be found in the OPP public docket under this same docket number. 

 
• Tolerance Reassessment Decision Regarding Tolerance Exemption for the Biochemical 

Lepidopteran Pheromones. July 26, 2002; 
• Human Health Risk Assessment: Aliphatic Alcohols: Human Health Chapter of the 

Reregistration Eligibility Decision (RED) Document. Reregistration Case Number 4004. June 
30, 2006; 

• Ecological Risk Assessment: Reregistration Eligibility Decision, Reregistration Case 4004: 
Aliphatic Alcohols C-8, C-10 and C-12. September 8, 2006. 

• Aliphatic Alcohols (1-octanol; 1-decanol): Tier 2 Aquatic Exposure Model (PRZM and 
EXAMS) Estimates and Risk Characterization. November 28, 2006; 

• Aliphatic Alcohols (1-octanol; 1-decanol): Addendum to PRZM and EXAMS refinement of 
environmental concentrations in surface water (DPBarcode D334066; 11/28/2006). 
Recalculation of EECs considering volatilization from soil as a dissipation route; Recalculation 
of Risk Quotients. December 11, 2006; 

• Aliphatic Alcohols (1-octanol; 1-decanol) Addendum to Ecological Risk Assessment in 
Support of RED: Reconsideration of Ecological Toxicity Data Gaps in Light of Surface 
Water EEC Refinements. February 9, 2007. 

 
A. Human Health Risk Assessment 

 
The Agency has conducted a risk assessment of the tobacco plant growth inhibitor use of the 

aliphatic alcohols. The Agency’s screening level assessment was conducted using data submitted by 
the registrants and published in the open literature. A summary of the Agency’s human health risk 
assessment is presented below. More detailed information associated with the risks posed by the 
tobacco plant growth inhibitor use of the aliphatic alcohols can be found in the human health risk 
assessment, Aliphatic Alcohols: Human Health Chapter of the Reregistration Eligibility Decision 
(RED) Document. Reregistration Case Number 4004, which is available in the public docket. 

 
The potential human health risks from 1-dodecanol were assessed in 2002 by the Agency’s 

Biopesticides and Pollution Prevention Division (BPPD), as described in the document, Tolerance 
Reassessment Decision Regarding Tolerance Exemption for the Biochemical 

 

Lepidopteran Pheromones. July 26, 2002. The tolerance exemption for Lepidopteran pheromones, 
including 1-dodecanol, was determined to be in compliance with FQPA. 

 

http://www.regulations.gov/
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Toxicity Summary for Aliphatic Alcohols 

 
The data base of submitted toxicity studies and published literature is sufficient to assess the 

uses of the aliphatic alcohols. The available toxicity data base for the aliphatic alcohols consists of 
acute toxicity, irritation, and sensitization studies. In addition, there are developmental rat (oral and 
inhalation) toxicity studies and a 90-day rat (dermal) study. The available mutagenicity studies 
include the Ames, micronucleus, and gene mutation assays. 

 
Currently, there is no known mode of toxicological action for the aliphatic alcohols. Based on 

the low hazard concern via the oral, dermal, and inhalation routes of exposure, a quantitative risk 
assessment for the aliphatic alcohols is not appropriate. Therefore, the Agency conducted a 
qualitative assessment. 

Toxicity Profile 
 

Available acute toxicity studies indicate the aliphatic alcohols are of low oral and dermal 
toxicity. Acute inhalation studies with the rat resulted in estimates of the median lethal dose (LD50) 
above the limit concentration of 2 mg/L. However, eye irritation studies resulted in severe and 
sometimes non-reversible eye irritation. Dermal irritation studies revealed slight to moderate irritation 
in rabbits, and the aliphatic alcohols generally did not produce sensitization in 
tests with guinea pigs. 

 
There are few subchronic or chronic toxicity data available for the aliphatic alcohols; however, 

the available developmental toxicity studies revealed no adverse effects in fetal and maternal 
parameters. The available genotoxicity and mutagenicity studies were negative. There is currently no 
long-term rodent toxicity information regarding the carcinogenic potential for the aliphatic alcohols. 
While neurotoxicity information is currently not available, there were no clinical signs in any of the 
acute, subchronic, or developmental toxicity studies to suggest the aliphatic alcohols elicit a 
neurotoxic effect. Based on the available data, there is no evidence that warrants determining any 
dietary, oral, dermal, or inhalation endpoints to quantify sub-chronic or chronic toxicity. 

 
Finally, there is no evidence to suggest that the aliphatic alcohols cause increased 

susceptibility in infants and children. Therefore, based on the results of the available studies, no 
endpoints of toxicological concern have been identified for human health risk assessment purposes. 
Table 4 summarizes the available toxicity data for the aliphatic alcohols. 

 
Table 4. Acute Toxicity Data for the Aliphatic Alcohols 

Guideline 
No. 

Study Type PC Code MRID Results Toxicity 
Category 

870.1100 

81-1 

Acute oral [rat] 079038 

1-Decanol 

44460401 

46004601 

LD50 > 2000 mg/kg (other 
studies report no deaths at 2000 
mg/kg, one study showed LD50 

III 

   45507901 =5000 mg/kg)  

0060309  

0064859  
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870.1200 

81-2 

Acute dermal [rat] 079038 

1-Decanol 

44460402 

46004602 

45507902 

LD50 reported as > 2000 mg/kg; 
(other studies reported LD50> 
4000 mg/kg and one study 
showed LD50 = 5000 mg/kg 

III 

870.1300 

81-3 

Acute inhalation 
[rat] 

079038 

1-Decanol 

44460403 

46004603 

LD50> 3.35 mg/L (other studies 
showed LD50>5.07 mg/L and 
LD50>7.08 mg/L) 

IV 

   45517901   

870.2400 
81-4 

Acute eye irritation 
[rabbit] 

079038 
1-Decanol 

44460404 
44578801 

46004604 
45517902 

Most severe effect reported as 
corneal opacity in all treated eye 
at 7 days. Conjunctive irritation 
until 7 and 14 days. Irreversible 
vascularisation in one eye until 
day 21 

I-III 

870.2400 

81-4 

Acute eye irritation 
[rabbit] 

079029 

Fatty 
Alcohols 

44340701 All 6 rabbits showed moderate to 
severe irritation. Opacity up to 7 
days. Slight iritis with 
conjunctival redness to day 6, 
slight chemosis to day 7 and 
slight to severe discharge to day 
8. 

II-III 

870.2500 

81-5 

Acute dermal 
irritation [rabbit] 

079038 

1-Decanol 

44407601 

44460405 

46004605 
45517903 

In one study, erythema, eschar 
formation and edema was 
evident at 72 hrs. 

Test substance reported as mild 
irritant. 

III-IV 

870.2600 

81-6 

Skin sensitization 
[guinea pig] 

079038 

1-Decanol 

44407602 

44460406 

Three studies reported 1-decanol 
is not a skin sensitizer. 

NA 

   46004606   
   45507903   

870.2600 
81-6 

Skin sensitization 
[guinea pig] 

079029 
Fatty 

Alcohols 

43386201 All animals survived. No 
adverse effect on body weight. 

Not a dermal sensitizer. 

NA 

 
 

B. Environmental Risk Assessment 
The Agency has conducted a screening-level risk assessment of the tobacco plant growth 

inhibitor and pheromone uses of the aliphatic alcohols. The Agency’s screening level assessment was 
conducted using data submitted by the registrants in conjunction with acceptable 
 
ecotoxicity data from the open literature. Anticipated exposure pathways to non-target species 

 include oral exposure, and inhalation of aliphatic alcohol products. 
 
A summary of the Agency’s ecological risk assessment is presented below. More detailed 

information associated with the ecological risks posed by use of the aliphatic alcohols can be found in 
the environmental risk assessment, Reregistration Eligibility Decision for the Aliphatic Alcohols, 
dated September 8, 2006, which is available in the public docket. 
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1. Environmental Fate and Transport 

 
Because environmental fate data are not available, physical and chemical properties for the 

aliphatic alcohols were estimated by Quantitative Structure-Activity Relationships (QSAR) using 
EPISuite v3.21 (Estimation Programs Interface for Windows (EPIWIN)). The estimated properties of 
1-octanol, 1-decanol and 1-dodecanol differ somewhat, due to the different lengths (i.e. number of 
carbons) in their straight, saturated carbon chains. As suggested by their common names, 1-octanol has 
8 carbons in its chain, 1-decanol has 10 carbons, and 1-dodecanol has 12 carbons. 

 
In spite of these small differences, the expected behavior of these aliphatic alcohols in the 

environment is generally similar. The major route of dissipation in the field for these chemicals is likely 
to be volatilization. The volatility half-lives for 1-octanol and 1-decanol were estimated using the Dow 
Method described in the Handbook of Chemical Property Estimation Methods by Lyman, Reehl and 
Rosenblatt. The half-lives for volatility from soil for 1-octanol and 1-decanol were estimated to be 3.5 
minutes and 1 minute, respectively. 1-dodecanol would likely volatilize even more quickly, but the 
half-life was not estimated, since volatility from pheromone traps is the known route of dissipation. 

 
There is some uncertainty about the rate of volatility of 1-octanol and 1-decanol from plant 

surfaces, since aliphatic alcohols are hydrophobic and, therefore, have affinity for the waxy surfaces of 
plants. However, these volatility half-lives suggest that the aliphatic alcohols will not be available long 
to expose non-target terrestrial animals, nor to be transported to surface water bodies in runoff. 
Residues of 1-dodecanol are not expected on plants or in soil, since they are dispersed in the air from 
pheromone traps, and then degraded by photolysis. The ecological risk assessment concluded that 
except for terrestrial insects, which are the target for the pheromone use of 1-dodecanol, 
“environmental exposures resulting from this use are likely negligible.” The risk assessment for this 
use was therefore qualitative. 

 
Additional estimation of environmental fate parameters obtained from EPISuite provides a 

basic set of data to perform a screening-level environmental risk assessment. The model indicates that 
aliphatic alcohols have a moderate tendency to bind to soils. The portion of applied chemical that binds 
to the soil, rather than volatilizing, will be subject to biodegradation, with estimated half-lives for 1-
octanol and 1-decanol of 2.3 days. The portion of applied chemical that does volatilize is estimated to 
degrade in the air by reaction with hydroxyl radicals with half-lives of about 10 hours. 

 
As mentioned above, dissipation via volatilization will greatly reduce the amount of aliphatic 

alcohols reaching surface-water bodies, and aliphatic alcohols will volatilize from water as well as soil. 
However, the fraction that does reach surface water will not be degraded by hydrolysis. These alcohols 
have the potential to bioaccumulate in fish, but the rates of uptake, metabolism, and depuration, as well 
as the nature of metabolites, are not known. However, the magnitude of the bioconcentration factors 
(BCF) suggests a low potential to bioconcentrate.  

 
EPISuite does not provide information on the rates of formation/decline of product, the nature and 

relative amounts of transformation products, and their distribution in soil/sediment-water-air. Therefore, 
the specific nature and persistence of potential biotransformation products (primary biodegradation) are 
not known. However, the ultimate biotransformation products of the aliphatic alcohols are water and 
carbon dioxide.  

 



233 
 

2.  Ecological Risk Assessment  
The Agency uses a pesticide’s use profile, exposure data, and toxicity information to determine 

risk estimates to non-target terrestrial and aquatic organisms. Estimated environmental concentrations 
(EECs) are used to calculate risk quotients (RQs). EECs are based on the maximum application rate(s) 
which would potentially yield the greatest exposure. An RQ is derived by dividing the EEC by a single 
estimate of toxicity. The Agency then compares an RQ to its Level of Concern (LOC) to determine if 
exposure to the aliphatic alcohols could potentially pose a risk to non-target organisms (RQs that exceed 
the LOC indicate potential risk). Table 5 outlines LOCs, and the Agency’s corresponding risk 
presumptions.  

 

 
 
 
 
 
 
 
a. Exposure to Aquatic Organisms  
The Agency ran a number of exposure modeling simulations to derive expected environmental 

concentrations of aliphatic alcohols in surface water. The Agency first ran the Tier I GENEEC model, 
which resulted in exceedences of the endangered species level of concern (LOC) for freshwater fish and 
estuarine/marine invertebrates for some application scenarios. However, these simulations did not 
consider the volatilization of aliphatic alcohols from soil, and each thereby overestimated potential 
exposure.  

 
Although GENEEC is not designed to consider volatility from soil directly, the Agency used an 

indirect method to consider volatility with the GENEEC model and to refine the aquatic exposure 
assessment. As described above, the volatility half-lives for the aliphatic alcohols were estimated using 
the Dow Method described in the Handbook of Chemical Property Estimation Methods (Lyman, et al., 
1982). The half-lives for volatility from soil for 1-octanol and 1-decanol were estimated to be 3.5 minutes 
and 1 minute, respectively. Such short volatility half-lives mean that little pesticide will remain by the 
time a runoff event occurred, unless rainfall began immediately after application. 
 

To simulate this scenario using GENEEC, the Agency determined the amount of 1-octanol or 1-
decanol that would remain in the field 3 to 4 minutes after application at the maximum rates allowed 

Table 5. Agency Level of 
Concerns and Risk 
Presumptions Risk 
Presumption  

LOC Terrestrial 
Animals  

LOC Aquatic 
Animals  

LOC Plants  

Acute Risk – there is a 
potential for acute risk  

0.5  0.5  1  

Acute Endangered Species – 
endangered species may be 
adversely affected  

0.1  0.05  1  

Chronic Risk – there is 
potential for chronic risk  

1  1  N/A  
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on the label. GENEEC was then run in the standard fashion, but with this “effective application rate.” 
Even though this was done using estimated volatility half-lives on the order of a couple of minutes, the 
resulting EECs are still considered upper-bound. GENEEC does not simulate a rainfall event until two 
days after application; if rainfall does not occur until two days after actual application of 1-octanol or 
1-decanol, there could be very little product remaining to be subject to transport in runoff. For this 
reason, the simulations considered only a single application, although aliphatic alcohols can be used 
more than once within a single growing season. 
 

b. Toxicity to Aquatic Organisms 
 

Registrant-submitted data and open literature studies suggest that the aliphatic alcohols are 
“slightly” to “moderately” toxic to freshwater fish. Although the data base is not complete for all 
compounds in the aliphatic alcohol registration case, there are adequate data to assess the acute risk to 
freshwater fish. Although there are no registrant-submitted acute toxicity data available for 
estuarine/marine fish, data from the open literature provided the information to assess the acute risks 
of aliphatic alcohols to these organisms. The relevant study from the open literature indicates that 1-
octanol is “slightly” toxic, and 1-decanol is “moderately” toxic to estuarine/marine fish. 
 

No chronic toxicity guideline studies exist for any of the aliphatic alcohols. However, chronic 
data for freshwater fish from the open literature on 1-octanol provide an endpoint which the Agency 
used to calculate RQs. Chronic toxicity data for aquatic invertebrates on the aliphatic alcohols were 
also drawn from the open literature. The Agency used a chronic no 
observed adverse effect concentration (NOAEC) of 1 mg/L for reproductive effects for 1-octanol. The 
Agency notes that chronic toxicity data on 1-decanol for aquatic invertebrates would reduce the 
uncertainty posed by the lack of these data. A summary of all toxicity endpoints is presented below in 
Table 6. 

Table 6. Toxicity Reference Values Used to Calculate RQs for Aliphatic Alcohols 
 

Taxonomic 
Group 

 
Assessment 
Endpoint 

1-Octanol 1-Decanol 

Species/ 
Toxicity Endpoint 

Species/ 
Toxicity Endpoint 

 
Freshwater Fish Survival Fathead minnow 

Acute LC50 = 12.2 mg/L 
Fathead  minnow 
Acute LC50 = 2.3 mg/L 

Reproduction, 
Growth 

Fathead minnow 
NOAEC = 0.75 mg/L 

 

Taxonomic 
Group 

Assessment 
Endpoint 

  

Species/ 
Toxicity Endpoint 

Species/ 
Toxicity Endpoint 

 
Freshwater 
Invertebrates 

Survival Water flea 
Acute EC50 = 4.16 mg/L 

Water flea 
Acute EC50 = 6.5 mg/L 

Reproduction, 
Growth 

Water flea 
Chronic NOAEC = 1 mg/L No data available 

 
Estuarine/marine 
Fish 

Survival Bleak 
LC50 = 15 mg/L 

Bleak 
LC50 = 7.2 mg/L 

Reproduction, 
Growth No data available No data available 

 Survival Harpacticoid copepod 
LC50 = 58 mg/L 

Harpacticoid copepod 
LC50 = 4 mg/L 
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Estuarine/marine 
Invertebrates 

Reproduction, 
Growth No data available No data available 

Aquatic Plants Survival, 
Growth 

Scenedesmus subspicatus 
EC50 = 6.5 mg/L; EC10 = 2.8 mg/L No data available 

LC50 - Median Lethal Concentration, statistically derived single concentration that can be expected to cause death in 50% 
of the test animals; EC50 - Median Effect Concentration, statistically derived single concentration that can be expected to 
cause an adverse effect in 50% of the test animals or plants; EC10 - statistically derived single concentration that can be 
expected to cause an adverse effect in 10% of the test animals or plants; NOAEC - no observed adverse effect 
concentration. 

 
c. Risk to Aquatic Organisms 

 
Based on the refined surface water EECs and the available ecotoxicity data for 1-octanol and 1-decanol, 
RQs for aquatic animals do not exceed acute LOCs. In addition, although chronic toxicity data are 
available for 1-octanol, but not 1-decanol, aliphatic alcohols do not appear to pose a chronic risk to 
freshwater aquatic animals. No chronic toxicity data are available for estuarine/marine fish and 
invertebrates. In spite of these data gaps, the Agency does not anticipate chronic risk to estuarine marine 
fish and invertebrates. As described above, little 1- octanol or 1-decanol would likely be available for 
transport in runoff if a significant rain event did not occur within a few hours of application. Estimated 
RQs for 1-decanol and 1-octanol are Estimated RQs for 1-decanol and 1-octanol are summarized in Tables 7 
– 10 below. 
 
 
 
 
 
 
Table 7. Acute and Chronic RQs for Freshwater Fish 
 
Chemica
l 

 
Effective 

Application 
Rate (lbs 
a.i./acre) 

Pea
k 
EE
C 

(µg/L) 

 
Toxicity 

Value 
(µg/L) 

 
Acut
e 
RQ 

60-
Max 

Avera
ge 

EEC 
(µg/L

) 

 
Chronic 

RQ 

1-
Decanol 

1.95, 1 
application 

57 LC50 = 2300 
NOAEC – nd 0.02 13 nd 

1-
Octanol 

4.4, 1 
application 

14
0 

LC50 = 12200 
NOAEC = 
750 

0.01 29 <1 

 
Table 8. Acute and Chronic RQs for Estuarine/Marine Fish 

 

 
Chemical Effective Application 

Rate (lbs a.i./acre) 

Peak 
EEC 

(µg/L) 

Toxicity Value 
(µg/L) 

Acute 
RQ 

60-Max 
Average 
EEC 
(µg/L) 

 
Chronic RQ 

1-Decanol 1.95, 1 application 57 LC50 = 7200 
NOAEC – nd 

<0.01 13 nd 

1-Octanol 4.4, 1 application 140 LC50 = 15000 
NOAEC – nd 

<0.01 29 nd 
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Table 9. Acute and Chronic RQs for Freshwater Invertebrates 

 

 
Table 10. Acute and Chronic RQs for Estuarine/Marine Invertebrates 

 
nd = no data 
 

Aquatic plant toxicity data from open literature were only available for 1-octanol. Based on 
these data, the acute RQs for aquatic plants do not exceed the Agency’s acute and endangered species 
LOCs (both 1.0) (Table 11). However, there is some uncertainty in this risk conclusion, given that the 
NOAEC for 1-octanol is unknown, and no aquatic phytotoxicity data are available for 1-decanol. The 
NOAEC is used to calculate an RQ to evaluate potential risk to endangered species. Because the 
NOAEC was not established, the EC10 for 1-octanol was used. Since the LOC for endangered aquatic 
plants is 1.0, and the RQ derived using the EC10 is 0.05, the NOAEC would have to be at least 20 times 
lower than the EC10 for the Agency to have an endangered species concern for aquatic plants. 
 

Based on the analysis of the volatility of the aliphatic alcohols, aquatic exposures resulting 
from the labeled use of 1-decanol and 1-octanol are unlikely to reach concentrations that exceed the 
Agency’s LOC. As a result, the value of additional aquatic plant studies for the aliphatic alcohols is 
low. 
Table 11. Risk to Aquatic Plants 

Chemica
l 

Rate (lbs 
a.i./acre) 

Peak 
EEC 
(µg/L) 

Toxicity Value 
(µg/L) 

Acute 
RQ 

1-
Octanol 

4.4, 1 
application 

140 EC50 = 6500 
EC10 = 2800 

0.02 
0.05 

1-
Decanol 

1.95, 1 
application 

57 No data -- 

 
 

d.  Exposure, Toxicity and Risk to Terrestrial Organisms  
Birds  
 

 
Chemical 

 
Effective Application 

Rate (lbs a.i./acre) 

Peak 
EEC 

(µg/L) 

 
Toxicity Value 

(µg/L) 

 
Acute 

RQ 

21-Max 
Average 
EEC 

(µg/L) 

 
Chronic RQ 

1-Decanol 1.95, 1 application 57 EC50 = 6500 
NOAEC – nd 

<0.01 29 nd 

1-Octanol 4.4, 1 application 140 EC50 = 4160 
NOAEC = 1000 

0.03 70 <1 

 

 
Chemical Effective Application 

Rate (lbs a.i./acre) 

Peak 
EEC 

(µg/L) 
Toxicity Value 

(µg/L) 
Acute 

RQ 

21-Max 
Average 

EEC (µg/L) 

 
Chronic RQ 

1-Decanol 1.95, 1 application 57 EC50 = 4000 
NOAEC – nd 

0.01 29 nd 

1-Octanol 4.4, 1 application 140 EC50 = 58000 
NOAEC – nd 

<0.01 70 nd 
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Available toxicity data indicate that the aliphatic alcohols are categorized as “practically non-toxic” to 
birds on acute oral and dietary bases. Acute risks to birds were not quantified, because no discreet median 
lethal doses or concentrations were established in the acute oral and dietary studies. An acute dietary 
study from the open literature reported a dietary LC50 

for bantam chickens of 201,000 ppm (100% 1-
decanol). This level is more than 20 times greater than the highest predicted dietary exposure level 
(~10,000 ppm). Therefore, the Agency concludes that the aliphatic alcohols do not pose an acute risk to 
birds.  
No avian chronic toxicity studies were available for any of the aliphatic alcohols and, therefore, the 
Agency cannot directly assess the potential chronic risk to avian species. However, since 1) the aliphatic 
alcohols are not acutely toxic to birds at doses many times higher than expected exposure, 2) the 
volatility of the aliphatic alcohols makes chronic exposure unlikely, with EECs dropping more than an 
order of magnitude within 30 minutes, 3) the aliphatic alcohols assessed are listed as food additives and 
are “Generally Recognized as Safe” (GRAS) by the U.S. Food and Drug Administration1, and 4) a 
mammalian chronic toxicity study indicates the aliphatic alcohols are not chronically toxic to mammals, 
the Agency does not expect a chronic risk to birds, and will not require chronic avian toxicity studies at 
this time.  

Mammals  
 

Acute oral mammalian toxicity data indicate that the aliphatic alcohols are “practically non-toxic” to 
mammals on an acute oral basis. Four studies performed with laboratory rats did not result in LC50 endpoints with which RQs could be calculated. The Agency concludes that aliphatic alcohols do not pose 
an acute dietary risk to mammals.  

In the single chronic mammalian developmental toxicity study, which used a 1-decanol/1-octanol 
blend, no chronic effects were observed in laboratory rats, even at the maximum tested dose of 957 
mg/kg bw/day. It is unknown if the predicted exposures approach the level at which effects may occur 
since no LOAEC was identified in the chronic study. However, the Agency does not anticipate chronic 
risk to mammals, considering the volatility of the aliphatic alcohols, and the acceptance of these 
chemicals as food additives, as described above.  

 
Terrestrial Insects  
 

Available toxicity data indicate that aliphatic alcohols are “practically non-toxic” to honey bees (acute 
contact LD50 

> 25 μg/bee). However, given that aliphatic alcohols can be used as Lepidopteran sex 
inhibitors, there is a potential for sublethal (e.g., reproductive) effects on non-target Lepidopterans, such 
as butterflies. This potential effect cannot be quantified at this time. 
 

Terrestrial Plants 
 

Tier-I terrestrial plant seedling emergence study data suggest a fatty alcohol blend (1- decanol and 1-
octanol) is not toxic to most plants at the maximum rate tested (18.03 lbs ai/A). An EC25 could not be 
established for tested species, although lesser effects were observed in cucumbers, carrots and 
tomatoes. Therefore, the Agency did not calculate RQs based on seedling emergence effects. 
 

EC25 values and related no-effect levels were established for two (corn and cucumber) of 10 
crop plants tested in a submitted vegetative vigor study. The Agency used these endpoints in the 
TerrPlant model to calculate RQs (Table 12). All were below the Agency’s LOC of 1. 
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Table 12. Terrestrial Plant Vegetative Vigor RQs from Drift only for Terrestrial Plants* 

Class of Terrestrial Plant Monocot Dicot 

Non-endangered species 0.02 0.01 

Endangered species 0.19 0.36 
* Based on vegetative vigor monocot NOAEL = 1.12 lbs a.i./A, EC25 = 9.02 lbs a.i./A; dicot NOAEL = 0.58 
lbs a.i./A, EC25 = 14.8 lbs a.i./A (MRIDs 42514701, 43379602) 

 
e. Adverse Ecological Incidents 

 
There are currently no adverse ecological incidents listed in the Ecological Incident Information 

System (EIIS) that are associated with the aliphatic alcohols. 
 

f. Endangered Species 
 

Based upon the screening-level assessment conducted on aliphatic alcohols, the Agency has not 
definitively identified exceedences of endangered species LOCs for direct effects to non- target animals 
or plants. Acute RQs did not exceed endangered species LOCs for birds, mammals, terrestrial plants, 
freshwater fish and invertebrates, or estuarine/marine fish and invertebrates. Chronic data were not 
available for birds and estuarine/marine fish and invertebrates. As described above, the Agency believes 
that the volatility and low toxicity in available acute and chronic toxicity studies for mammals and 
freshwater animals suggest that chronic risk to birds and estuarine/marine animals is unlikely. However, 
because the toxicity data are not available, the Agency cannot completely preclude risk to listed birds 
and estuarine/marine animals at this time. Similarly, since a no-effect level was not determined for 
aquatic plants, the Agency cannot preclude direct effects on these organisms, although exposure is 
expected to be negligible. 

 
The Agency considers a potential for not only direct effects, but also adverse indirect effects to 

listed species that rely on other affected organisms. Because direct effects to aquatic plants cannot be 
precluded, indirect effects to listed aquatic species which rely on aquatic plants can also not be 
dismissed. Similarly, indirect effects to terrestrial plants and animals cannot be precluded because of 
potential reproductive effects of aliphatic alcohols to some terrestrial insects. 
 

Table 13. Potential Listed Species Risks Associated with Direct or Indirect Effects Due to 
Applications of Aliphatic Alcohols as Shoot Inhibitors on Tobacco. 

Listed Taxon 
Direct Effects Indirect Effects to 

Endangered 
Species 

Acute Chroni
c 

Terrestrial and semi-aquatic 
plants - monocots 

No N/A Possible 

Terrestrial and semi-aquatic plants - 
dicots 

No N/A Possible 

Birds No No data Possible 
Terrestrial-phase amphibians No No data Possible 
Reptiles No No data Possible 
Mammals No No Possible 
Aquatic non-vascular plants* Insufficient 

data 
N/A N/A 
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Aquatic vascular plants Insufficient 
data 

N/A N/A 

Freshwater fish No No Possible 
Aquatic-phase amphibians No No Possible 
Freshwater crustaceans No No Possible 
Mollusks No N/A Possible 
Marine/estuarine fish No No data Possible 
Marine/estuarine crustaceans No No data Possible 

* At the present time, no aquatic non-vascular plants are included in Federal listings of threatened and 
endangered species. The taxonomic group is included here for the purposes of evaluating potential 
contributions to indirect effects to other taxa and as a record of exceedences should future listings of 
non-vascular aquatic plants warrant additional evaluation of Federal actions. 

 
 
 
Further analysis regarding the overlap of individual species with each use site is required prior 

to determining the likelihood of potential impact to listed species. At the screening level, this analysis 
is accomplished using the Location of Crops and Threatened and Endangered Species (LOCATES) 
data base, which uses location information for listed species at the county level and compares it to 
agricultural census data for crop production at the same county level of resolution. The ecological risk 
assessment includes a complete listing of aquatic plants, birds, reptiles, terrestrial-phase amphibians, 
mammals, and terrestrial invertebrates associated with the States where the aliphatic alcohols are use 
as a plant growth regulator on tobacco. 

 
• Risk Management, Reregistration, and Tolerance Reassessment Decision 

 
A. Determination of Reregistration Eligibility 

 
Section 4(g)(2)(A) of FIFRA calls for the Agency to determine, after submission of relevant 

data concerning an active ingredient, whether or not products containing the active ingredient are 
eligible for reregistration. The Agency has previously identified and required the submission of the 
generic (i.e., active ingredient-specific) data required to support reregistration of products containing 
aliphatic alcohols as an active ingredient. The Agency has completed its review of these generic data, 
and has determined that the data are sufficient to support reregistration of all products containing 
aliphatic alcohols (C6 – C16). 

 
The Agency has completed its assessment of the human health and ecological risks 

associated with the use of pesticide products containing aliphatic alcohols (C6 – C16). The Agency 
has determined that aliphatic alcohol-containing products are eligible for reregistration provided that 
label amendments are made as outlined in Chapter V. Appendix A summarizes the uses of aliphatic 
alcohols (C6 – C16) that are eligible for reregistration. Appendix B identifies the    generic data 
requirements that the Agency reviewed as part of its determination of reregistration eligibility of 
aliphatic alcohols (C6 – C16), and lists the submitted studies that the Agency found acceptable.  

 The Agency has identified eye-irritation concerns that warrant specific label language concerning    
personal protective equipment (PPE) and the length of restricted-entry intervals after application for  
tobacco uses of the aliphatic alcohols (C6 – C16). If all changes outlined in this document are 
incorporated into the product labels, the eye-irritation concerns will have been mitigated. Should a 
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registrant fail to implement any of the reregistration requirements identified in this document, the Agency 
may take regulatory action to address these concerns.  
 

B. Public Comment Period  
 

Because the risks associated with the use of aliphatic alcohols were low and did not warrant mitigation 
measures, a Phase 3 public comment period on the aliphatic alcohols risk assessments was not conducted. 
However, a 60-day public comment period will be conducted after the RED is issued, and will be 
announced in the Federal Register. Comments may be submitted under Docket number EPA-HQ-OPP-
2007-0134 at http://www.regulations.gov/. The RED document and technical supporting documents for 
aliphatic alcohols are also available to the public under docket identification (ID) number EPA-HQ-OPP-
2007-0134. In addition, the aliphatic alcohols RED document may be downloaded or viewed through the 
Agency’s website at http://www.epa.gov/pesticides/reregistration/status.htm.  

C.   Regulatory Position  
1.  Regulatory Rationale  
 

The Agency has determined that aliphatic alcohols-containing products are eligible for reregistration 
provided that specified label amendments are made. The following is a summary of the rationale for 
managing risks associated with the use of aliphatic alcohols.  
 

a. Human Health Risk Management  
 

There are no human health risk concerns for the aliphatic alcohols with the exception of eye irritation for 
1-decanol. 1-decanol, which is a component of all active tobacco use formulations of the aliphatic 
alcohols (C6 – C16), is an acute toxicity category I eye irritant and, therefore, pursuant to the Worker 
Protection Standards (WPS), products with agricultural uses must require a 48 hour REI and the 
following PPE for early entry: coveralls, chemical-resistant gloves made of any water proof material, 
shoes plus socks, and protective eyewear.  
 

b.  Ecological Risk Management  
 

The risk assessment identified no exposure scenarios with aliphatic alcohols that pose ecological risks of 
concern to the Agency, including direct effects on endangered species. Thus, no mitigation measures to 
address ecological risks are necessary for the reregistration of aliphatic alcohols.  
Moreover, because of the low risks associated with the use of aliphatic alcohols, as summarized in this 
document, the Agency concludes that spray drift mitigation is not needed as part of the reregistration 
eligibility determination.  
 

2.  Endocrine Disruptor Effects  
 

Following recommendations of its Endocrine Disruptor Screening and Testing Advisory Committee 
(EDSTAC), EPA determined that there was a scientific basis for including, as part of the program, the 
androgen and thyroid hormone systems, in addition to the estrogen hormone system. EPA also adopted 
EDSTAC’s recommendation that EPA include evaluations of potential effects in wildlife. For pesticides, EPA 
will use FIFRA and, to the extent that effects in wildlife may help determine whether a substance may have 
an effect in humans, FFDCA authority to require the wildlife evaluations. As the science develops and 
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resources allow, screening of additional hormone systems may be added to the Endocrine Disruptor Screening 
Program (EDSP).  
 
When the appropriate screening and/or testing protocols being considered under the EDSP have been 
developed, individual pesticides may be subject to additional screening and/or testing. However, in the 
available toxicity studies for the aliphatic alcohols, there was no evidence of endocrine disruption.  
 
 
 
 

3.  Endangered Species  
 
The Endangered Species Act required federal agencies to ensure that their actions are not likely to jeopardize 
listed species or adversely modify designated critical habitat. The Agency has developed the Endangered 
Species Protection Program to identify pesticides whose use may cause adverse impacts on federally listed 
endangered and threatened species, and to implement mitigation measures that address these impacts. To 
assess the potential of registered pesticide uses that may affect any particular species, EPA puts basic toxicity 
and exposure data developed for the REDs into context for individual listed species and considers ecological 
parameters, pesticide use information, the geographic relationship between specific pesticide uses and species 
locations and biological requirements and behavioral aspects of the particular species. When conducted, these 
analyses take into consideration any regulatory changes recommended in this RED being implemented at that 
time. A determination that there is a likelihood of potential effects to a listed species may result in limitations 
on the use of the pesticide, other measures to mitigate any potential effects, and/or consultations with the Fish 
and Wildlife Service or National Marine Fisheries Service, as necessary. If the Agency determines use of 
aliphatic alcohols “may affect” listed species or their designated critical habitat, EPA will employ the 
provisions in the Services regulations (50 CFR Part 402).  
 
The ecological assessment that EPA conducted for this RED does not, in itself, constitute a determination 
as to whether specific species or critical habitat may be harmed by the pesticide. Rather, this assessment 
serves as a screen to determine the need for any species specific assessment that will evaluate whether 
exposure may be at levels that could cause harm to specific listed species and their critical habitat. That 
assessment refines the screening-level assessment to take into account the geographic area of pesticide use in 
relation to the listed species, the habits and habitat requirements of the listed species, etc. If the Agency’s 
specific assessments for aliphatic alcohols result in the need to modify use of the pesticide, any 
geographically specific changes to the pesticide’s registration will be implemented through the process 
described in the Agency’s Federal Register Notice (54 FR 27984) regarding implementation of the 
Endangered Species Protection Program.  
 
The Agency has reviewed data and other information for the aliphatic alcohols (C6 – C16) and concludes that 
this plant growth regulator does not pose a risk of direct acute effects to most species listed under the 
Endangered Species Act, because EPA’s screening-level assessment shows ‘no effect’ on listed species or 
their critical habitat (RQ values were below the level of concern for endangered species). There is some 
uncertainty regarding acute risk to aquatic plants, however. Although the volatility of 1-octanol and 1-decanol 
suggests that exposure to aquatic plants would be negligible, a no-observed-adverse-effect-level could not be 
established and, therefore, indirect effects to listed aquatic animals which depend on aquatic plants could not 
be precluded. Similarly, the Agency believes that the volatility and low toxicity in available acute and chronic 
toxicity studies for mammals and freshwater animals suggest that chronic risk to birds and estuarine/marine 
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animals is unlikely. However, because the toxicity data are not available, the Agency cannot completely 
preclude risk to listed birds and estuarine/marine animals at this time.  
 
 
 
 
 
 
 

C. Labeling Requirements  
 

In order to be eligible for reregistration, various use and safety information will be included in the labeling of 
all end-use products containing aliphatic alcohols. For the specific labeling statements, refer to Section V of 
this RED document.  
 

V.  What Registrants Need to Do  
 

The Agency has determined that aliphatic alcohols (C6 – C16)-containing products are eligible 
for reregistration provided that the required label amendments are made. The Agency intends to issue 
Data Call-In (DCIs) Notices requiring product-specific data. Generally, registrants will have 90 days 
from receipt of a DCI to complete and submit response forms or request time extension and/or waiver 
requests with a full written justification. For product-specific data, the registrant will have eight months 
to submit data. Below are the label amendments that the Agency intends to require for aliphatic alcohols 
to be eligible for reregistration. 
 

A.    Manufacturing Use Products  
 

1.    Additional Generic Data Requirements  
 
The generic data base supporting the reregistration of aliphatic alcohols for currently registered 

uses has been reviewed and determined to be substantially complete. However, a few data gaps remain, 
and these are listed below. 

  
Product Chemistry  
 
830.7050 UV/VIS Spectrum for Pure Active Ingredient (PAI)  
830.7950 Vapor Pressure  
 

2.   Labeling for Manufacturing-Use Products  
To ensure compliance with FIFRA, manufacturing-use product (MUP) labeling should be revised to 
comply with all current EPA regulations, PR Notices, and applicable policies. The MUP labeling should 
bear the labeling contained in Table 14.  
 

B. End-Use Products  
 
1. Additional Product-Specific Data Requirements  
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Section 4(g)(2)(B) of FIFRA calls for the Agency to obtain any needed product-specific data 
regarding the pesticide after a determination of eligibility has been made. The Registrant must review 
previous data submissions to ensure that they meet current EPA acceptance criteria and if not, commit to 
conduct new studies. If a registrant believes that previously submitted data meet current testing standards, 
then the study MRID numbers should be cited according to the instructions in the Requirement Status 
and Registrants Response Form provided for each product. The Agency intends to issue a separate 
product-specific data call-in (PDCI), outlining specific data requirements. For any questions regarding 
the PDCI, please contact Karen Jones at 703-308-8047.  

 
2. Labeling for End-Use Products  
 

To be eligible for reregistration, labeling changes are necessary to implement measures outlined in 
Section IV above. Specific language to incorporate these changes is specified in Table 15. Generally, 
conditions for the distribution and sale of products bearing old labels/labeling will be established when 
the label changes are approved. However, specific existing stocks time frames will be established case-
by-case, depending on the number of products involved, the number of label changes, and other factors. 
 
Table 14: Labeling Changes Summary Table for 1-Octanol, 1-Decanol and Fatty Alcohols 
 
    

Description 1-Octanol, 1-Decanol and Fatty Alcohols : 
Required Labeling Language 

 Placement on 
Label 

    
 Manufacturing-Use Products 

 
Required on all 
MUPs 

“Only for formulation into a growth regulator for tobacco 
sucker control.” 

 Directions for 
Use 

One of these 
statements may be 
added to a label to 
allow reformulation 
of the product for a 
specific use or all 
additional uses 
supported by a 
formulator or 
 user group.            

“This product may be used to formulate products for specific 
use(s) not listed on the MP label if the formulator, user group, 
or grower has complied with U.S. EPA submission 
requirements regarding support of such use(s).” 

 
“This product may be used to formulate products for any 
additional use(s) not listed on the MP label if the formulator, 
user group, or grower has complied with U.S. EPA 
submission requirements regarding support of such use(s).” 

 
                                                                                                                                                                   

 Directions for 
Use 
 
                                

Environmental 
Hazards 
Statements 
Required by the 
RED and Agency 
 Label Policies       

"Do not discharge effluent containing this product into lakes, 
streams, ponds, estuaries, oceans, or 
other waters unless in accordance with the requirements of a 
National Pollution Discharge 
Elimination System (NPDES) permit and the permitting 
authority has been notified in writing prior 
to discharge. Do not discharge effluent containing this product 
to sewer systems without previously 
notifying the local sewage treatment plant authority. For 
guidance contact your State Water Board 
 or Regional Office of the EPA."                                                                                                               

 Directions for 
Use 
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                                     End-Use Products Intended for Occupational Use (WPS and non-WPS) 
Handler PPE 
Requirements1 for (insert 
type of formulation) 
 
Note: Separate sections 
should be used for each 
formulation type (i.e. 
liquids, powders, 
granulars, etc…) unless 
the required handler PPE 
is identical for all 
formulation types. 

 “Personal Protective Equipment (PPE) 
 
Mixers, loaders, applicators, and other handlers 
must wear: 
> Long-sleeved shirt and long pants and, 
> Shoes plus socks” 

Precautionary Statements: Hazards to 
Humans and Domestic Animals 

User Safety Requirements  “Follow manufacturer's instructions for 
cleaning/maintaining PPE. If no such 
instructions for washables exist, use detergent 
and hot water. Keep and wash PPE separately 
from other laundry.” 
“Discard clothing and other absorbent 
material that have been drenched or 
heavily contaminated with the product’s 
concentrate. Do not reuse them.” 

Precautionary Statements: Hazards to 
Humans and Domestic Animals immediately 
following the PPE 
 requirements   

User Safety 
Recommendations 

 “USER SAFETY RECOMMENDATIONS” 
 
“Users should wash hands before eating, 
drinking, chewing gum, using tobacco, or using 
the toilet.” 
 
“Users should remove clothing/PPE 
immediately if pesticide gets inside. Then 
wash thoroughly and put on clean 
clothing.” 
 
“Users should remove PPE immediately 
after handling this product. Wash the 
outside of gloves before removing. As 
soon as possible, wash thoroughly and 
change into clean clothing.” 

Precautionary Statements under: Hazards to 
Humans and Domestic Animals immediately 
following Engineering Controls 
(Must be 
 placed in a box) 
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Environmental 
Hazards 
Statement 

“ENVIRONMENTAL HAZARDS” 
 
Do not apply directly to water, or to areas where 
surface water is present or to intertidal areas 
below the mean high water mark. Do not 
contaminate water by cleaning of equipment 
or disposal of wastes.” 

Precautionary Statements under 
Environmental 
Hazards 

Restricted-Entry 
Interval for products 
with WPS uses 

“Do not enter or allow worker entry into 
treated areas during the restricted entry 
interval (REI) of 48 hours.” 

Directions for Use, Agricultural Use 
Requirements Box 

Early Entry Personal 
Protective Equipment 
for products with WPS 
uses 

“PPE required for early entry to treated 
areas that is permitted under the Worker 
Protection Standard and that involves 
contact with anything that has been 
treated, such as soil or water, is: 
 
> coveralls, 
> shoes plus socks, 
> chemical-resistant gloves made of any 
waterproof material, 
> protective eyewear.” 

Directions for Use, Agricultural Use 
Requirements Box 

General Application 
Restrictions for 
products with WPS or 
non-WPS uses on the 
label 

“Do not apply this product in a way that 
will contact workers or other persons, 
either directly or through drift.” 
 
“Only protected handlers may be in the area 
during application.” 

Place in the Direction for Use. 

1 
PPE that is established on the basis of Acute Toxicity of the end-use product must be compared to the active 
ingredient PPE in this document. In the case of multiple active ingredients, the more protective PPE must be 
placed on the product labeling. For guidance on which PPE is considered more protective, see PR Notice 93-7. 
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Pesticide 
Reregistration 

R.E.D. FACTS 
Aliphatic Alcohols 

 

All pesticides sold or distributed in the United States must be 
registered by EPA, based on scientific studies showing that they can be used 
without posing unreasonable risks to people or the environment. Because of 
advances in scientific knowledge, the law requires that pesticides which 
were first registered years ago be reregistered to ensure that they meet 
today's more stringent standards. 

In evaluating pesticides for reregistration, EPA obtains and reviews a 
complete set of studies from pesticide producers, describing the human 
health and environmental effects of each pesticide. The Agency imposes 
any regulatory controls that are needed to effectively manage each 
pesticide's risks. EPA then reregisters pesticides that can be used without 
posing unreasonable risks to human health or the environment. 

When a pesticide is eligible for reregistration, EPA announces this and 
explains why in a Reregistration Eligibility Decision (RED) document. This 
fact sheet summarizes the information in the RED  document for 
reregistration case 4003, aliphatic alcohols, which contains the active 
ingredients ethanol and isopropanol. 

 

Use Profile  Aliphatic alcohols are registered for uses which include hard surface 
treatment disinfectants, sanitizers, a sterilant, virucides, fungicides, and 
mildewcides. Ethanol also is registered for use as a plant growth regulator 
(a ripener),  and is used with quaternary  ammonium compounds in 
swimming pool water systems. Isopropanol also is used in combination with 
other pesticide active ingredients to kill fleas, ticks, and other household 
insects. Both ethanol and isopropanol are well known substances and have a 
wide range of human uses. For example, ethanol is contained in some 
beverages, and isopropanol is the major ingredient in rubbing alcohol. 

Aliphatic alcohols are applied as surface wipes, sprays, mop-on, 
sponge-on, wipe-on or pour-on treatments, by immersion, and through 
closed systems (for commercial/industrial water cooling systems). 

Use practice limitations for ethanol include cautions not to use the 
product on polished wood furniture or rayon fabrics, and not to get the 
product on foods, drinks, feeds, or surfaces they may contact.  Isopropanol 
is not recommended for use on aluminum, should not be used on polished 
wood furniture or rayon fabrics, and should not be sprayed on lacquered or 
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shellacked surfaces. Used solution should not be poured back into the 
bottle. 

 

Regulatory 
History 

Aliphatic alcohols were first registered as indoor disinfectants in the 
U.S. as early as 1948. Currently, 73 ethanol and 67 isopropanol pesticide 
products are registered. Ethanol and isopropanol are considered inert 
ingredients in some pesticide formulations; a determination is made on a 
case-by-case basis. 

Historically, aliphatic alcohols have been regulated both as pesticides 
under EPA's jurisdiction and as devices under the Food and Drug 
Administration (FDA)'s purview.  This regulatory burden has been reduced 
by a 1993/94 Memorandum of Understanding (MOU) which divides liquid 
chemical germicides into two categories:  sterilants (which FDA will 
regulate) and general purpose disinfectants (which EPA will regulate). Both 
Agencies will continue to have jurisdiction over all liquid chemical 
germicides until rulemaking has been completed, but product performance 
and efficacy data need only be reviewed by the Agency with primary 
jurisdiction. 

The case aliphatic alcohols contain three other active ingredients-- 
methanol, propyl alcohol, and tert-butyl alcohol--which are not being 
supported for reregistration. 

 

Human Health 
Assessment 

Toxicity 
In studies using laboratory animals, aliphatic alcohols have been 

shown to be of low acute toxicity. Ethanol has been placed in Toxicity 
Category IV (indicating the lowest degree of acute toxicity) for all effects 
tested including acute oral and inhalation toxicity, and primary eye and skin 
irritation. Isopropanol also has been placed in Toxicity Category IV for all 
effects except acute oral toxicity, for which it is placed in Toxicity Category 
III. In an acute neurotoxicity study using rats, isopropanol vapors caused 
decreased motor activity and effects on nervous system functions at the 
higher dose levels. 

In a subchronic toxicity study using rats, ethanol caused decreased 
body weights and fatty degeneration in the livers of treated animals. In a 
study using human volunteers, ethanol-saturated patches caused skin 
irritation at 19-21 days of exposure. An inhalation study using rats, guinea 
pigs, rabbits, monkeys, and dogs resulted in no signs of toxicity. 

In a subchronic inhalation study using rats and mice, isopropanol 
caused some clinical signs including ataxia, narcosis, hypoactivity, and lack 
of startle response, as well as kidney lesions.  In a subchronic inhalation 
study using rats, no treatment-related changes were noted but motor activity 
was increased at the highest dose level. 

In a chronic toxicity study using rats, ethanol caused decreased mean 
body weights, decreased activity, and impaired maze learning ability. In a 
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chronic dermal toxicity study, no treatment-related effects were noted. Two 
similar studies with isopropanol caused similar results. 

EPA's review of the scientific literature indicates that carcinogenic 
effects are not expected from the uses of ethanol. In a carcinogenicity study 
using rats, isopropanol caused an increased incidence of granular kidneys, 
thickened stomachs, and kidney lesions. A second study using mice also 
caused increased incidence of stomach and kidney lesions, which were 
determined not to be of biological significance. 

Ethanol is generally recognized as a human developmental 
neurotoxicant, causing Fetal Alcohol Syndrome in the offspring of mothers 
who chronically consume high amounts of ethyl alcohol. However, the risk 
in an industrial environment appears to be minimal. 

Developmental toxicity studies using rats and rabbits show that 
isopropanol causes reduced fetal body weights, decreased maternal body 
weights, and increases in liver or kidney weights. 

Ethanol was negative for mutagenicity effects in six out of seven 
studies, while isopropanol was negative in all three studies available. 
Dietary Exposure 

Dietary exposure is not expected to result from the approved uses of 
ethanol and isopropanol, including the plant regulator (ripener) use. 
Occupational and Residential Exposure 

Use of aliphatic alcohols may result in high dermal and inhalation 
exposure of mixers, loaders and applicators, especially when power sprays 
are used. However, the risk from exposure to these active ingredients is 
considered to be incidental, considering the frequent intentional human 
exposures to these substances. 
Human Risk Assessment 

Aliphatic alcohols are of low acute toxicity. No dietary exposure is 
expected from their use as pesticides.  EPA does not expect developmental 
or reproductive effects to occur from the potential dermal and inhalation 
exposures that may result from the registered pesticidal uses of ethanol and 
isopropanol. 

 

Environmental 
Assessment 

 

Environmental Fate 
Aliphatic alcohols are organic chemical compounds. They are 

flammable liquids and are highly soluble in water and many organic 
solvents. Highly volatile liquids, they are stable in water under typical use 
conditions. EPA does not anticipate significant exposure to the environment 
from their uses. 
Ecological Effects 

Ethanol and isopropanol are practically non-toxic to mammals, fish, 
and aquatic invertebrates. 
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Ecological Effects Risk Assessment 
Aliphatic alcohols are practically non-toxic to all species tested. They 

are used primarily indoors.  Both are highly volatile.  Exposure to terrestrial 
organisms would be extremely minimal. 

 

Additional Data 
Required 

EPA is requiring product-specific data including product chemistry, 
acute toxicity, and efficacy studies, revised Confidential Statements of 
Formula (CSFs), and revised labeling for reregistration. 

 

Product Labeling 
Changes Required 

All aliphatic alcohol end-use products must comply with EPA's 
current pesticide product labeling requirements. In addition, the following 
statement must be added to the label of each product, except sterilant 
products, that is registered for treatment of any medical device or medical 
equipment surface: 

"This product is not to be used as a terminal sterilant/high level 
disinfectant on any surface or instrument that (1) is introduced directly 
into the human body, either into or in contact with the bloodstream or 
normally sterile areas of the body, or (2) contacts intact mucous 
membranes but which does not ordinarily penetrate the blood barrier or 
otherwise enter normally sterile areas of the body.  This product may be 
used to preclean or decontaminate critical or semi-critical medical 
devices prior to sterilization or high level disinfection." 

 

Regulatory 
Conclusion 

The use of currently registered products containing aliphatic alcohols 
(ethanol and isopropanol) in accordance with approved labeling will not 
pose unreasonable risks or adverse effects to humans or the environment. 
Therefore, all uses of these products are eligible for reregistration. 

Aliphatic alcohol products will be reregistered once the required 
product-specific data, revised Confidential Statements of Formula, and 
revised labeling are received and accepted by EPA. 

 

For More 
Information 

EPA is requesting public comments on the Reregistration Eligibility 
Decision (RED) document for aliphatic alcohols during a 60-day time 
period, as announced in a Notice of Availability published in the Federal 
Register. To obtain a copy of the RED document or to submit written 
comments, please contact the Pesticide Docket, Public Response and 
Program Resources Branch, Field Operations Division (7506C), Office of 
Pesticide Programs (OPP), US EPA, Washington, DC 20460, telephone 
703-305-5805. 

Electronic copies of the RED and this fact sheet can be downloaded 
from the Pesticide Special Review and Reregistration Information System at 
703-308-7224. They also are available on the Internet on EPA's gopher 
server, GOPHER.EPA.GOV, or using ftp on FTP.EPA.GOV, or using WWW 
(World Wide Web) on WWW.EPA.GOV. 

http://www.epa.gov/
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Printed copies of the RED and fact sheet can be obtained from EPA's 
National Center for Environmental Publications and Information 
(EPA/NCEPI), PO Box 42419, Cincinnati, OH 45242-0419, telephone 513-
489-8190, fax 513-489-8695. 

Following the comment period, the aliphatic alcohols RED document 
also will be available from the National Technical Information Service 
(NTIS), 5285 Port Royal Road, Springfield, VA 22161, telephone 703-487- 
4650. 

For more information about EPA's pesticide reregistration program, the 
aliphatic alcohols RED, or reregistration of individual products containing 
aliphatic alcohols, please contact the Special Review and Reregistration 
Division (7508W), OPP, US EPA, Washington, DC 20460, telephone 703-
308-8000. 

For information about the health effects of pesticides, or for assistance in 
recognizing and managing pesticide poisoning symptoms, please contact the 
National Pesticides Telecommunications Network (NPTN).  Call toll- free 1-
800-858-7378, between 8:00 am and 8:00 pm Eastern Standard Time, Monday 
through Friday. 
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i. Structure and Nomenclature 
 

Table 1 Nomenclature for Aliphatic Alcohols 

 
Chemical structure 

o,H 
n-Decyl Alcohol 

Common name Simple Aliphatic Alcohol: Ethanol 1-Decanol 
Molecular formula C2HsOH CH3(CH2)9-OH 
Molecular weight 46.068 g/mol 158.29 g/mol 
IUPAC name (denotation) lnChl=1/C2H6Oc/1-2-3/3hH,2H2,1H3 Not Reported 
CAS name Ethyl Alcohol n-Decyl Alcohol 
CAS number 64-17-5 112-30-1 
PC Code 001501 079038 

 
ii. Physical and Chemical Properties 

 
Table 2. Physicochemical Properties Aliphatic Alcohols 

 
Parameter 

Simple Aliphatic Alcohol 
Value/Reference 

Aliphatic Alcohol: 1-Deconol 
Value/Reference 

Melting point/range -114.1 to-117 degrees Celsius 
Merck 12th Edition; MSDS 

6.9 deorees Celsius 
MSDS 

Vapor Density at 20 degrees Celsius 
1.59 

ChemFinder 
4.5 
MSDS 

 
Water solubility 

Fully miscible; >=10 g/100 ml at 23 °C 
Riddick, J.A. et al. (1996); ChemFinder 

37 mg/L ; Insoluble; poor 
Barton, AFM (1984) 

 
Solvent solubility at: 
20 degrees Celsius 

Organic solids of low molecular weight are 
usually soluble in ethanol. - Among ionic 
compounds, many mono-valent salts are 
at least somewhat soluble in ethanol, with 
salts of large, polarizable ions being more 

soluble than salts of smaller ions. - 
Most salts of polyvalent ions are 
practically insoluble in ethanol. 
1) Vaija, et al., Appl. Biochem. 

Biotechno/.,1, 51,1982. 2) J.M . Lee and 
J. Woodward, Biotech. Bioeng., 25, 2441, 

1983. 3) Encyclopedia 

 

Not reported 

 
Vapor pressure 

40 mmHg at 19°C 
44 mmHg at 20°c 
59.3 mmHg at 25°C 

Daubert, TE & Danner, RP (1985;) 
MSDS 

 
0.00851 mmHg at 25°C 

Daubert, TE & Danner, RP (1989) 

 15.9 (H+ from OH group) Not reported 
 

Page 4 of 13 
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Table 2. Physicochemical Properties Aliphatic Alcohols 
 
Parameter 

Simple Aliphatic Alcohol 
Value/Reference 

Aliphatic Alcohol : 1-Deconol 
Value/Reference 

Dissociation constan,t pK., Hansch, c et al. (1995)  

Octanol/water partition coefficient 
Log Kaw Log P = -0.14 
Hansch, c et al. (1995) 

Log Kaw Log P = 3.79 
Hansch, c et al. (1995) 

UV/visible absorption spectrum Data Gap Data Gap 
Refer to http://www.epa.gov/athens/research/regsupport/properties .html for further details relating to physical and 
chemical chemistry 

 
i. Summary of Pesticidal Uses 

 
All three chemicals that comprise the reregistration case for the aliphatic alcohols serve as plant 
regulators . N-Decanol, alcohols (Cx-Cxx), and fatty alcohols are formulated as liquids and are 
applied via the following methods: groundboom sprayer, backpack sprayer, handgun sprayer, high 
pressure handwands and low pressure handwands. 

 
ii. Tolerances 

 
• Established Tolerances & Tolerance Exemptions 

 
As the aliphatic alcohols are not registered for use on food crops, there are no tolerances established 
for residues on food. Similarly, there are currently no tolerance exemptions for the aliphatic 
alcohols. 

 
3. Hazard Characterization and Assessment 

 
The available toxicity database for the aliphatic alcohols consists of acute toxicity, irritation, and 
sensitization studies. In addition, there are developmental rat (oral and inhalation) toxicity studies 
and a 90-day rat (dermal) study. Mutagenicity studies available include the Ames, micronucleus, and 
gene mutation assays. Sources from the published literature are also included in this hazard 
assessment. The combination of the published literature and submitted toxicity studies are sufficient 
to assess the pesticidal nonfood uses of the aliphatic alcohols. Based on the low hazard concern via 
the oral, dermal, and inhalation routes of exposure, a qualitative hazard assessment is appropriate for 
the aliphatic alcohols. 

 
1-Decanol has been found as a natural component in apples and oranges and has been reported in 
essential oils of ambrette seeds, almond flowers, citrus oils and fermented beverages (as cited in 
HSDB, 2005). 1-Decanol is also a permitted food additive for direct addition to food for human 
consumption as a synthetic flavoring substance and adjuvant in accordance with the following FDA 
conditions: I) the quantity added to food does not exceed the amount reasonably required to 
accomplish its intended physical, nutritive, or other technical effect in food, and 2) when intended for 
use in or on food it is of appropriate food grade and is prepared and handled as a food ingredient (21 
CFR 
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endpoints of toxicological concern have been identified for the aliphatic alcohols. Therefore, an 
occupational/residential exposure assessment is not required. 

 
N-Decanol, alcohols (Cx-Cxx), and fatty alcohols are formulated as liquids and are applied via 
the following methods: groundboom sprayer, backpack sprayer, handgun sprayer, high pressure 
handwands and low pressure handwands. 

 
Available dermal studies indicate that aliphatic alcohols are acutely irritating with any possible 
stress related changes systemically occurring at higher concentrations and over repeated dermal 
exposure. Mammals are, therefore, more sensitive to irritation than to any systemic effects and so 
dermal exposure should be avoided. Available inhalation toxicity studies indicate that aliphatic 
alcohols are of low toxicity via the inhalation route. 

 
Due to the low hazard profile and lack of endpoint selection for the dermal route of exposure, no 
postapplication dermal risk was assessed. For uses within the scope of the Worker Protection 
Standard for Agricultural Pesticides (40 CFR 170), a restricted entry interval (REI) must be 
established. The REI should be based on the category assigned to the acute dermal toxicity, skin 
irritation potential, and eye irritation potential of the active ingredient. The appropriate REI is 48 
hours if any of the three categories are classified as toxicity category one. 

 
For occupational uses of aliphatic alcohol-containing products, dermal, eye and respiratory 
irritation effects are addressed through precautionary labeling requirements for use of 
Personal Protective Equipment (PPE). Most of the current labels for N- decanol, alcohols 
(Cx-Cxx), and fatty alcohols require long pants, chemical resistant gloves, shoes plus socks, 
and protective eyewear. 

 
Table 3. Summary of Maximum Application Rates for Relrlstered Aliphatic Alcohol Products 

Chemical Crop Target Formulation Maximum 
Application 

Rate 

Max#of 
applications 

Application 
Equipment 

N-Decanol Tobacco foliar EC 21.5 lbs 
ai/acre for 
hand sprayer 
18.9 lbs 
ai/acre for 
groundboom 

2 groundboom 
sprayer, 
backpack 
sprayer, 
handgun 
sprayer, high 
pressure 
handwands and 
low pressure 
handwands 

Alcohols 
(Cx-Cxx) 

Tobacco foliar Liquid 
(EC,SC) 

21.7 lbs 
ai/acre 

3 

Fatty 
Alcohols 

Tobacco foliar EC 14.19 lbs 
ai/acre 

2 

 
7. Cumulative Exposure 

 
As the aliphatic alcohols are not registered for use on food crops, the requirements of FQPA 
are not applicable and a cumulative risk assessment is not appropriate. 
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8. Summary 

 
1-Decanol has been found as a natural component in apples and oranges and has been reported in 
essential oils of ambrette seeds, almond flowers, citrus oils and fermented beverages. 1-Decanol is also a 
permitted food additive for direct addition to food for human consumption as a synthetic flavoring 
substance and adjuvant in accordance with the FDA. Aliphatic alcohols are contact sucker control agents 
used primarily on tobacco [N-decanol, alcohols (Cx-Cxx), fatty alcohols]. Currently there are no 
residential uses for the aliphatic alcohols. 

 
There is potential for exposure of occupational mixers, loaders, and applicators to aliphatic alcohol 
formulations. However, endpoint selection was not warranted based on the available toxicity data. 
Therefore, occupational handler risk assessments cannot be conducted and are not appropriate for 
the aliphatic alcohols. 

 
Based on the hazard profile for dermal exposure to aliphatic alcohols, no post-application dermal risk 
was assessed. For uses within the scope of the Worker Protection Standard for Agricultural 
Pesticides (40 CFR 170), a restricted entry interval (REI) must be established. The REI should be 
based on the category assigned to the acute dermal toxicity, skin irritation potential, and eye irritation 
potential of the active ingredient. The appropriate REI is 48 hours if any of the three categories are 
classified as toxicity category one. 

 
For occupational uses of aliphatic alcohol-containing products, dermal, eye and respiratory 
irritation effects are addressed through precautionary labeling requirements for use of PPE. Most 
of the current labels for N-decanol, alcohols (Cx-Cxx), and fatty alcohols require long pants, 
chemical resistant gloves, shoes plus socks, and protective eyewear. 

 
Due to the toxicity profile of the aliphatic alcohols, toxicological endpoints of concern were not 
warranted for risk assessment purposes. Quantitative dietary (food and water) and 
occupational/residential exposure assessments, therefore, have not been conducted. 
Additionally, as the aliphatic alcohols are 'nonfood use' chemicals and are not subject to FQPA, an 
aggregate risk assessment is not required. 

 
Appendix 1: Toxicological Profile Tables for the Aliphatic Alcohols 

 
Table Al: Acute Toxicity Data for the Aliphatic Alcohols 

Guideline 
No. 

 
Study Type 

 
PC Code 

 
MRID 

 
Results 

Toxicity 
Category 

870.1100 
81-l 

Acute oral [rat] 079029 

Fatty 
Alcohols 

 

00142279 

85% fatty alcohols, LD50 = 29.3 
mg/ml (95% CI of 26.5 to 32.5) 
(approximately 25 g/kg) 

 

IV 
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Table Al: Acute Toxicity Data for the Aliphatic Alcohols 

870.1100 

81-1 

Acute oral [rat) 
 

079038 

1-Decanol 

 

44460401 

79.2% decanol 
No deaths at 2000 mg/kg 
LD50>2000mg/kg 

 
III 

870.11 00 

81-1 

Acute oral [rat] 
 

079038 

1-Decanol 

 

46004601 

79% decanol 
No deaths at 2000 mg/kg 
LD50>2000 mg/kg 

 

Ill 

870.1100 

81-1 

Acute oral [rat] 
 

079038 

1-Decanol 

 

45507901 

37.98% decanol 
No deaths 
LD50>3000 mg/kg 

 
III 

870.1100 
81-1 

Acute oral [rat] 079038 

1-Decanol 

0060309 

0064859 

78.4% decanol , LD50 = 5000 
mg/kg 

 
IV 

870.1200 
81-2 

Acute dermal [rat] 
 

079038 

1-Decanol 

 

44460402 

79.2% decanol 
No systemic clinical signs, no 
dea ths, very slight erythema at 
2000 and 4000 mg/kg 

 
III 

    LD50>4000 mg/kg  

870.1200 
81-2 

Acute dermal (rat)  
079038 

1-Decanol 

 
46004602 

79% decanol 
No deaths , no systemic clinical 
signs, 
LD50> 2000 mg/kg 

 
III 

870.1200 
81-2 

Acute dermal (rat] 
 

079038 

1-Decanol 

 

45507902 

37.98% decanol 
No deaths, no clinical signs 
LD50>4000 mg/kg 

 
III 

870.1200 
81-2 

Acute dermal [rabbit] 079038 

1-Decanol 

0046993 

0046994 

78.4% decanol , LD50 = 5000 
mg/kg 

 
IV 

870.1300 
81-3 

Acute inhalation (rat)  

079038 

1-Decanol 

 
44460403 

79.2% decanol (4 hr nose only) 
1 male died Day 2 post- 
exposure, survivors recovered 
from 7 to 10 post-exposure 

 
IV 

    LC50>5.07 mg/L.  

870.1300 
81-3 · 

Acute inhalation [rat] 079038 

1-Decanol 

 
46004603 

79% decanol 
No deaths . 
LC50>3.35 mg/L 

 
IV 

870.1300 
81-3 

Acute inhalation [rat]  
079038 

1-Decanol 

 
45517901 

37.98% decanol (4 hr nose only) 
No deaths 
LC50>7.08 mg/L 

 
IV 

870.2400 
81-4 

Acute eye irritation 
[rabbit) 

 
079038 

1-Decanol 

 
44460404 

44578801 

79.2% decanol 
Corneal opacity in all treated eye 
at 7 days. Conjunctive irritation 
until 7 and 14 days. Irreversible 
vascularisation in one eye until 
Day 21. 

 
I 
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Table Al: Acute Toxicity Data for the Aliphatic AJcohols 

870.2400 
81-4 

Acute eye irritation 
[rabbit] 

 
079038 

1-Decanol 

 
46004604 

79% decanol 
Corneal opacity, irritation 
cleared by 6 days. Conjunctive 
irritation, redness, chemosis 
cleared by 6 days. Moderately 
irrita ting. 

 

III 

870.2400 
81-4 

Acute eye irritation 
[rabbit) 

 
079038 

1-Decanol 

 

45517902 

37.98% decanol 
Corneal involvement or irritation 
clearing in 7 days or less 

 

Ill 

870.2400 
81-4 

Acute eye irritation 
[rabbit) 

 

079029 

Fatty 
Alcohols 

 
44340701 

100% fatty alcohols, 
All 6 rabbits showed moderate to 
severe irrita tion . Opacity up to 7 
days. Slight iritis with 
conjunctiva! redness to Day 6, 
slight chemosis to Day 7 and 
slight to severe discharge to Day 
8. 

 
II-III 

870.2400 
81-4 

Acute eye irritation 
[rabbit) 

 
079038 

1-Decanol 

 
-- 

78.4% decanol, irreversible 
corneal opacity in all 6 animals . 
Severe eye irritation. 

 

I 

870.2500 . 
81-5 

Acute dermal 
irritation [rabbit] 

 
079038 

1-Decanol 

 
44407601 

44460405 

79.2% decanol 

Primary irritation index 4.0. 
Moderate irritation. 

 
III 

870.2500. 
81-5 

Acute dermal 
irritation [rabbit] 

 
079038 

1-Decanol 

 

46004605 
79% decanol 

Primary irritation index 0.0 

 

IV 

870.2500 . 
81-5 

Acute dermal 
irritation [rabbit] 

 
079038 

1-Decanol 

 

45517903 

37.98% decanol 

Primary irritation index 0.0. 
Non-irritant. 

 

JV 

870.2500 . 
81-5 

Acute dermal 
irritation [rabbit) 

 
079038 

1-Decanol 

 

-- 
PIS 2.04. Erythema, eschar 
formation and edema evident at 
72 hrs. 

 
III 

    Mild irritant.  

870.2600 
81-6 

Skin sensitization 
[guinea pig] 

 
079029 

Fatty 
Alcohols 

 
43386201 Fatty alcohol blend C6-C12 

(99%) 

All animals survived. No 
adverse effect on body weight. 

 
NA 

    Not a dermal sensitizer  

870.2600 
81-6 

Skin sensitization 
[guinea pig] 

 
079038 

1-Decan ol 

 
44407602 

44460406 

79.2% decanol 

No change in body weight. 

55% (I 1/20) sensitization rate. 

 
NA 
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Table Al: Acute Toxicity Data for the Aliphatic Alcohols 

870.2600 
81-6 

Skin sensitization 
[guinea pig] 

 
079038 

1-Decanol 

 

46004606 
79% decanol 

Not a dermal sensitizer 

 

NA 

870.2600 
81-6 

Skin sensitization 
[guinea pig] 

 
079038 

1-Decanol 

 

45507903 
37.98% decanol 

Not a dermal sensitizer 

 

NA 

 

Table A2: Subchronic, Chronic, Developmental, Reproductive and Other Toxicity Profile on the Fatty 
Alcohols 

Guideline#/ Study 
Type 

MRID# (year)/ Classification 
/Doses 

 
Results 

870.3250 
82-3 
90-Day dermal 
toxicity 

43701201 (J 995) 

Acceptable/Guideline 

IO Sp rague-Dawley rats /sex/dose 
of 0, I 00, 300, or 1000 mg/kg for 5 
days/week for 13 weeks 

Fatty alcohol blend (56.7% decanol, 42.7% octanol) 
Primary adverse clinical signs included erythema , edema, 
desquamation, eschar formation and exfoliation of all 
treated animals. Irritation apparent within 2 weeks after 
dermal application. Fissuring of skin observed in 40% of 
animals in low dose while 80% of animals in high dose. 
High doses animals exhibited vocalization and 

  hypersensitivity to touch . Body weight was reduced in 
  high dose (-19% M, -13% F) animals . Marginally 
  increased adrenal glands in high-dose animals, slightly 
  reduced RBC counts, hematoc rit, and increased WBC and 
  platelet counts in high-dose anima ls . No gross or 
  histological alterations other than severe irritation. 
  Dermal irritation NOAEL not established, LOAEL 

100 mg/kg based on severe irrit ation. 
  Systemic NOAEL 300 mg/kg/day , LOAEL 1000 

mg/kg/day (LTD), based on slight changes in 
  hematological and clinical chemistry parameters, and 

decreased bodyweight. 

Developmental 
Range Finding 

42634201 (1991) 

Rats 

Fatty Alcohol Blend: 96.6%. 

Dose levels tested: 125, 375, 750, and 1000 mg /kg/day. 
No treatment-related effects were seen in the dams or in 
the fetuses of dams given the highest dose. Based on this 
study, does level selected for the main study were: 0, 125, 
375 or 1000 mg/kg/day. 

870.3700a 
83-3a 
Developmental 

4260930 I (1992) 
Acceptable/Guideline 
25 F Sprague-Dawley /dose at 0, 

Fatty alcohol blend (55% decanol ; 40.7% octanol) 
Maternal NOAEL 375 mg/kg/day 
Maternal LOAEL 1000 mg/kg/day, based on increased 

Toxicity (rat) 125 , 375, 1000 mg/kg/day on GD incidence of salivation (67%). 
 6-16 Developmental NOAE L 1000 mg/kg/day 
  Developmental LOAEL not established 
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Table Al: Subcbronic, Chronic, Developmental, Reproductive and Other Toxicity Proftle on the Fatty 
Alcohols 

Guideline#/ Study 
Type 

MRID# (year)/ Classification 
/Doses 

 
Results 

Developmental 
Toxici ty (rat) 

Nelson et al., 1990a, 1990b 
100 mg/m3 (max vapor achievable) 
15 F Sprague-Dawley/ 7 hrs/day on 
GD 1-19 

Dams weighed daily for first week and weekly thereafter. 
Rats sacrificed on GD 20. 
No treatment related effects observed in pregnant 
females , frequency of resorptions, fetal weights, or 
skeletal /visceral malformations. 

Gene Mutation 
84-2 
870.5100 
(Salmonella 
typhimurium) 

42372002 (1992) 
Acceptable /Guideline 
(55.3% decanol, 40.7% octanol) 

Negative for reverse gene mutations in Salmonella 
typhimurium TA 1535 , TA 1537, TA 1538 , TA98, and 
TA I 00 in presence or absence of S9 activation to 6 doses 
from 1.5 µg/plate to 500 µg/plate (2 independent trials) . 
Cytotoxicity was apparent for all strains at 500 µg/plate 
+/- S9. 

Gene Mutation 
870.5300 
84-2 
(mouse lymphoma 
cells) 

42372003 (1992) 
Acceptable/Guideline 
(55.3% decanol, 40.7% octanol) 

Not mutagenic in 2 independent assays with/without 
activation. Initial assay non-activated & S9 levels ranged 
from 9.4 µg/ml to 37.5 µg/ml; doses of75 µg/ml severely 
cytotoxic . Confirmatory assay with 10-50 µg/ml - S9 and 
30-70 µg/ml +S9 were evaluated with severe cytotoxicity 
observed at non-activated levels (60 µg/ml and at S9 
activation 80 µg/ml). 

Micronucleus 
870.5395 
84-2 
(mouse) 

42372001 (1992) 
Acceptable/Guideline 
(55.3% decanol, 40.7% octanol) 

Negative for micronucleus induction in bone marrow 
cells of Male and Female CD-I mice harvested 24 or 48 
hrs post-administration of 3 daily doses of 500, I 000, or 
2000 mg/kg/day. o overt toxicity in any treated animal 
or target organ in any treatment group. 

 
References: 

 
Nelson BK, Brightwell WS, and Krieg EF Jr (1990a). Developmental toxicology of industrial 
alcohols: A summary of 13 alcohols administered by inhalation to rats. 
Toxicology and Industrial Health. Vol 6 (3/4): 373-387. 

 
Nelson BK, Brightwell WS, Khan A, Krieg EF Jr, and Haberman AM (1990b). Developmental 
toxicology assessment of 1-octanol, 1-nonanol, and 1-decanol administered by inhalation to rats. 
Journal of the American College of Toxicology. Vol 9(1): 93-97. 

 
HSDB, 2005. Hazardous Substances Data Bank. National Library of Medicine. Search Term: 1-
Decanol. http://toxnet.nlm.nih.gov/cg i-bin/sis/search/f?./temp/~fK9cOq:1 
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ITEM B.13 Petition Justification Statement 

 
      Inclusion of a Synthetic Substance allowed for use in Organic Tobacco Crop Production         
      on The National List Reference 205.601 (k) Synthetic Growth Regulator 

  and National List Section 205.601 (k)(2) Active IngredientC6, C8, C10, C12 - Naturally Derived Fatty  
 Alcohol 

 Annotation. For Use on Organic Tobacco Crops as a Plant Contact Agent 
 
I. Explain why the synthetic substance is necessary for the production of an organic 

product? 
 
Sucker Control / Efficacy on Tobacco: 
 
The Fatty Alcohols being petitioned for use in organic crop production, have been used 
on farms for several decades with a positive and effective use history, has an excellent 
record in the field, the environment, and human safety; with cultural benefits. 
 
According to the North Carolina Department of Agriculture, “controlling suckers in 
tobacco is a critical component of any production system.  Both yield and quality are 
reduced by inadequate sucker control.  The fatty alcohols are efficacious sucker control 
materials and greatly reduce the labor required in tobacco production and overall 
acreage” and are essential for organic tobacco production and supports the continuous 
rotation of crops such as sweet potatoes, small grains  and other crops; therefore, 
increasing the health of the soil and the biodiversity of the farm system.     

• The report by Dr. Loren Fisher, Department of Crop and soil Sciences, North 
Carolina State University, that is included outlines the “Importance of Effective 
Sucker Control in Organic Tobacco production.  

• Historical By:  Roland Cargill 
• Fatty Alcohol vs Mineral Oil By:  Roland Cargill 
• 2018 North Carolina State University Sucker Control Tests 
• Right Time First Spray 10% Chemical Topping by: Dr. William Collins  
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Petition Justification Statement “Continued” 
 

Sucker Control/ Efficacy on Tobacco 

 

 

A historical perspective for methods in controlling tobacco suckers is 
provided in the report below entitled “Historical Information” by Roland 
Cargill that discusses the trend from hand suckering, then the use of 
mineral oil or soybean oil, and finally the use of fatty alcohol product 
such as O-TAC. 
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HISTORICAL INFORMATION 

By:  Roland Cargill 

 In the late 1940s all topping and suckering was done by hand and required about 34 man-hours 
per Acre.6┘ 

Topping, worming and suckering were all done by hand. “As recalled by Billy Yeargin from 
his boyhood on a tobacco farm.”5┘ 

Suckers, branches that a tobacco plant likes to sprout and which take energy away from the 
leaves that the farmer wants to harvest normally are treated in conventional farming with a 
chemical that burns the suckers off when it starts to emerge.  It is sprayed from a tractor. In 
organic tobacco fields, the farmer drips cooking oil on the sucker branches.   

It has the same effect as the chemical, but must be done by hand, plant by plant, because the oil 
won’t go through a sprayer. 

Early topping to improve yield and quality is usually done by hand. Suckers can be removed by 
hand as well as stunted by carefully applying approved soybean or mineral oil to the top of the 
plant.  The farmer must be sure the oil runs down the stalks and into each leaf axil to get good 
control.  

“Topping and suckering are the most time-consuming tasks associated with growing organic 
tobacco,” according to Ben Williamson (South Carolina farmer). 3┘ 

“Sucker control requires the biggest adjustment for farmer’s according Micon Brown, one of 
the principles in Organic Smoke, Inc., since they can’t use the systemic sucker control agent 
maleic hydrazide. Much of the sucker control has to be done by hand, although these are some 
materials that have been revised from the old days (pre-MH).  We base control of suckers on 
the use of old fashioned methods like applications of soy oil, vegetable oil or flax oil” he said. 
“They have to be hand applied.  If the application is good, we get excellent sucker control, but 
you can also get leaf drop.  And if the farmer applies it with too heavy a hand, it may kill the 
plant. 1┘ 

“Organic production is quite a challenge and requires much more labor than conventional 
tobacco, “according to Aaron Sink, a High Point, N.C. grower.  

There were no sucker control chemicals until recently, he says. “But now we have O-TAC.  It 
has worked very well, just like any other contact chemical.  We have to spray weekly and not 
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get behind, but it has definitely cut back on the labor of controlling suckers. But you do still 
have to clean up by hand sometimes.” 4┘  

Sucker control has been an enormous problem for organic tobacco in the past, with most of it 
having to be done by hand.  But for the last two seasons, Santa Fe growers have had an 
effective option.  O-TAC PLANT CONTACT AGENT, a new contact sucker control agent 
developed by Santa Fe and Fair Products, Inc., was approved for use in organic programs in 
late 2009.  In extension testing in North Carolina at the time, the results from use of the fatty 
alcohol product were similar to other sucker control products, said Loren Fisher, NC Extension 
Tobacco Specialist. “It doesn’t appear that a farmer would lose any control by using it.  O-TAC 
PLANT CONTACT AGENT looks like a good fit in organic tobacco or in any program where 
you are trying to reduce or eliminate the use of MH.” 2┘ 

References 
1┘A New Day Dawns for Organic Tobacco by Chris Bickers, Tobacco International-
September 2008. 
2┘The Natural Way by Chris Bickers Tobacco Reporter April 1, 2012. 
3┘Organic Tobacco Growing in America by Mike Little and Fielding Daniel, Mark Smith 
and Jim Haskins 
4┘Organic Tobacco Opens Doors for North Carolina Grower by Chris Bickers, October 28, 
2011 Southeast Farm Press. 
5┘North Carolina Tobacco by Bill Yeargin (Historian) 2008. 
6┘Mechanization and Labor Reduction A History of Flue-Cured Tobacco Production, 1950 
to 2008 by Larry M. Sykes. 
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Petition Justification Statement”Continued” 

Sucker Control / Efficacy on Tobacco 

 

The Article “Fatty Alcohols vs Mineral oil(s)” describes the advantages of using fatty 
alcohols for sucker control and reduction in man hours of labor. 
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Efficacy 

By:  Roland Cargill 
 

Fatty Alcohol vs mineral oil(s)  

Soybean oil, vegetable oils mineral oils must be applied by hand directly down the 
stalk or to each leaf axel; if the mineral oil should happen to come in contact with 
the leaf it will cause the area covered to be burned and become a loss in harvesting.  
Since oil and emulsions flow rapidly to the ground line of the plant, there has been 
observed frequent severe rotting, particularly under moist conditions, as well injury 
to the leaf axils and stalks resulting in an increase in the plant susceptibility to 
disease.  

Tests in 1950 with “Clip Oil” sucker controller the time to top and apply mineral 
oil with this device to an acre of tobacco was reduced by 3 ½ hours. 1┘ 

The use of a spray emulsion of O-TAC PLANT CONTACT AGENT applied 
broadcast over the top of tobacco by machine spray further significantly reduces 
the man hours of labor required and will not result in leaf injury to the tobacco 
crop, and does not increase the susceptibility of the plant to diseases. 

 

Reference: 
1┘The Clip-Oil for Controlling Tobacco Suckers.  Information Series No. 3 Special 
Issue to Industry.  Department of Agricultural Engineering, North Carolina 
Agricultural Experiment Station. 
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Petition Justification Statement”Continued” 

Efficacy “Continued” 

 

2018 North Carolina State University Sucker 
Control Tests Oils vs Organic Fatty Alcohol at  
the Rocky Mount Research Station, NC and the 
Oxford Tobacco Research Station, NC 
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Petition Justification Statement”Continued” 

Efficacy “Continued” 

 
 
 
 
College of Agriculture & Life Sciences 
Department of Crop & Soil Sciences cals.ncsu.edu/crop-and-soil-sciences 

 
 
Campus Box 7620 
101 Derieux Place 
Raleigh, NC 27695-7620 
P: 919.515.2647 
 

 
 

Introduction 
The injury potential and efficacy of chemical alternatives to organic fatty alcohol for tobacco sucker (axillary 
bud) control are not presently known. The objectives of this study were to: 1.) evaluate a wide range of 
organic compounds for sucker control efficacy, 2.) determine the injury potential associated with each 
compound relative to harvestable leaves, and 3.) quantify these effects to cured leaf yield and quality. 

 
Materials & Methods 
Experiments were initiated in 2018 at the Upper Coastal Plain Research Station (UCPRS) near Rocky Mount, 
North Carolina and the Oxford Tobacco Research Station (OTRS) in Oxford, North Carolina. Treatments were 
arranged in a randomized complete block design and were replicated three times at the UCPRS and four times 
at the OTRS. Experimental units consisted of a single treated row measuring four feet wide and 50 feet long. 
Planting density was 6,000 plants/acre in both environments. Tobacco was produced using recommendations 
from Fisher (2018), with the exception of treatments imposed. 

 
Treatment application was initiated three days prior to flower removal and were followed with sequential 
applications occurring every five days, where possible. A list of suckercide active ingredients and application 
rates are presented in Table 1. Each suckercide was delivered using two methods, traditional foliar 
applications (3-nozzle boom) and drop line applications (single nozzle, focused down-stalk). Foliar 
applications were delivered with a CO2-pressurized backpack sprayer calibrated at a delivery volume of 50 
gallons/acre using a standard 20-inch, three nozzle boom that contained a TG3-TG5-TG3 nozzle arrangement. 
Drop line applications were also delivered with a CO2-pressurized backpack sprayer calibrated to deliver 30 
mL solution per plant. In total, six applications were delivered within each treatment combination. 

 
Data Collection 
Visual plant injury ratings were collected immediately prior to applications two, three, and six using a scale of 
0-10. Within this rating system, 0 indicates the absence of plant injury and 10 represents complete plant death. 
Three weeks following the sixth suckercide application sucker development was quantified. All suckers from 
five plants within each row were removed, counted, and weighed while green using the methods outlined by 
Yelverton et al. (1993). 
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Petition Justification Statement”Continued” 

Efficacy “Continued” 
Data Analysis 
Data were subjected to ANOVA using the PROC Mixed procedure in SAS version 9.4. Results were pooled 
across both research sites for all parameters (except for leaf quality) in order to improve the power of 
conclusions drawn. Treatment was considered as a fixed factor, whereas growing environment and 
replication were considered as random factors. Treatment means were reported using least square means. 
Means were separated using Fisher’s protected LSD at P≤0.05. 

 
Results & Discussion 
Injury. Leaf injury was greatest in treatments comprised of pelargonic acid, with the broadcast application 
resulting in greater injury than the drop line application (Table 2). Leaf injury from pelargonic acid broadcast 
treatments ultimately eliminated the top three to five harvestable leaves. Leaf injury declined by 
approximately 50% with the drop line application of pelargonic acid due reduced leaf area exposure to the 
active ingredient. Despite this observation, injury with the drop line application was still in excess of what 

 

would be acceptable to commercial producers. Previous research has indicated that pelargonic acid is 
extremely injurious to flue-cured and burley tobacco, even when applied in a solution concentration as low as 
one percent (Matthew Vann, unpublished data). Leaf injury in all other treatments evaluated in this study 
were generally less than 1.0 (Table 1). 

 
Sucker Growth. Sucker number per plant was similar among the non-treated control, vegetable oil (broadcast 
and drop line), and canola oil (broadcast and drop line) treatments (Table 3). Peppermint + spearmint oil 
(broadcast and drop line) slightly reduced the number of suckers per plant; however, control was still 
considered to be minimal (Table 3). Treatments comprised of fatty alcohol and pelargonic acid produced the 
lowest number of suckers per plant, regardless of application method (Table 3). Similar trends were observed 
when sucker mass per plant was quantified (Table 3). 

 
Percent Control. Sucker control was greatest in treatments containing fatty alcohol (>98%) and pelargonic acid 
(82-98%). Results were similar when broadcast and drop line applications were compared within each of 
those materials (Table 3). Despite presenting good to excellent sucker control, the presence of leaf injury was 
far too great in pelargonic acid treatments to receive consideration for commercial applications (Table 2). 
Sucker control was greatly reduced in programs comprised of peppermint + spearmint oil (32-33% control) 
and canola oil (9-15%) (Table 3). However, control resulting from peppermint + spearmint oil and canola oil 
was statistically better than that documented in with vegetable oil when compared to the non-treated control 
(Table 3). 

 
Post-harvest Measurements. Cured leaf yield, quality, and value were greatly impacted by treatments imposed 
(Table 4). Cured leaf yield and value were maximized in treatments comprised of fatty alcohol, irrespective of 
application method. The same observation was documented for crop quality at the Oxford Tobacco Research 
Station (Table 4). All other treatments resulted in similar yield and value to the non-treated control, which 
was absent of chemical suckercide application. This trend is indicative of poor sucker control following the 
application of vegetable oil, canola oil, and peppermint + spearmint oil and extreme leaf injury following 
pelargonic acid application. In addition, cured leaf quality was reduced by pelargonic acid applied with a 3- 
nozzle boom at the Upper Coastal Plain Research Station (Table 4). The reduction in cured leaf quality within 
this treatment can be attributed to severe chemical injury, which also reduced cured leaf yield and value 
(Table 4). It should be further emphasized that total yield and value were significantly reduced following the  
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application of every active ingredient evaluated in this study except for fatty alcohol, which adds great concern 
to their application in the commercial production of organic flue-cured tobacco due to the dramatic reduction 
in farm gate income. 

 
Conclusions 
Based on the observations to date, chemical alternatives to fatty alcohol for organic sucker control appear to 
have limited efficacy when applied at concentrations utilized in this study. Furthermore, the injury potential 
for the only product aside from fatty alcohol to provide an acceptable level of sucker control (pelargonic acid) 
was far too great to recommend for commercial use. Measurements pertaining to cured leaf yield and value 
reinforce these concerns, as both parameters were reduced by vegetable oil, canola oil, pelargonic acid, and 
peppermint oil + spearmint oil. Alternatively, percent sucker control and cured leaf yield, quality, and value 
were maximized in treatments comprised of fatty alcohol, regardless of application method. 
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Table 1. Suckercide treatments, active ingredient, application concentration, and manufacturer. 
Suckercide Active Ingredient Trade Name Application Rate† Manufacturer 

  % v/v  
85% Fatty Alcohol O-Tac 4,5,5,5,5,5 Fair Products 

680 g/L Pelargonic Acid Pelargonic 
Acid 4,5,5,5,5,5 Belchim Crop Protection 

93% Vegetable Oil Natur’l Oil 4,5,5,5,5,5 Stoller USA 

100% Canola Oil Canola Oil 4,5,5,5,5,5 Atlantic Organic 
5% Spearmint + 5% Peppermint 
Oil Sucker Zap 3,4,4,4,4,4 Excel Ag, Corp. 

† Sequential applications were delivered on a five day spray rotation, increased application 
concentrations were utilized for application numbers two through six. 
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Table 2. Flue-cured tobacco injury following suckercide application one, two, and five†. Data are pooled 
across two growing locations. 
Suckercide and (application method) 5 DAT 10 DAT 25 DAT 

______________________________Visual Rating‡______________________________ 

Topped, Not Suckered 0.00 c 0.00 d 0.00 c 

Fatty alcohol (3-nozzle boom) 0.12 c 0.26 cd 0.34 c 

Fatty alcohol (Drop Line) 0.54 c 0.41 cd 0.22 c 

Pelargonic Acid (3-nozzle boom) 4.50 a 5.77 a 7.00 a 

Pelargonic Acid (Drop Line) 2.50 b 3.12 b 3.62 b 

Vegetable oil (3-nozzle boom) 0.00 c 0.12 cd 0.26 c 

Vegetable oil (Drop Line) 0.00 c 0.26 cd 0.07 c 

Canola Oil (3-nozzle boom) 0.12 c 0.12 cd 0.00 c 

Canola Oil (Drop Line) 0.39 c 0.56 c 0.00 c 

Peppermint + Spearmint Oil (3-nozzle boom) 0.00 c 0.05 cd 0.17 c 

Peppermint + Spearmint Oil (Drop Line) 0.25 c 0.19 cd 0.03 c 

† Treatment means followed by the same letter within the same column are not significantly 
different at the α=0.05 level. 
‡ Visual injury assessed on a scale of 0-10, with 0 being absent of injury and 10 representing complete 
plant death. 
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Table 3. Sucker number per plant, mass per plant, and percent control following sequential suckercide 
applications†. Data are pooled across two growing locations. 
Suckercide and (application method) Count Mass Control 

 number/plant ounces/plant % 
Topped, Not Suckered 5.02 a 26.08 a 0.00 d 
Fatty alcohol (3-nozzle boom) 0.44 c 0.00 c 98.8 a 
Fatty alcohol (Drop Line) 0.09 c 0.00 c 99.1 a 
Pelargonic Acid (3-nozzle boom) 1.08 c 3.97 c 82.8 a 
Pelargonic Acid (Drop Line) 0.28 c 0.15 c 98.0 a 
Vegetable oil (3-nozzle boom) 5.15 a 24.93 a -3.3 d 
Vegetable oil (Drop Line) 4.74 a 26.13 a 7.1 cd 
Canola Oil (3-nozzle boom) 4.73 a 21.37 ab 14.8 b-d 
Canola Oil (Drop Line) 5.19 a 22.24 ab 9.2 b-d 
Peppermint + Spearmint (3-nozzle boom) 3.81 ab 17.09 b 32.4 bc 
Peppermint + Spearmint (Drop Line) 3.10 b 16.53 b 33.7 b 
† Treatment means followed by the same letter within the same column are not statistically different at 
the α=0.05 level. 
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Table 4. Cured leaf yield, quality, and value following sequential suckercide applications†. Data 
are pooled across two growing locations, unless otherwise noted. 
Suckercide and (application method) Yield Quality‡ Value§ 

 lbs./acre OTRS§§ UCPRS $/a 
Topped, Not Suckered 1,617 b 68 cd 84 a 2,552 b 
Fatty alcohol (3-nozzle boom) 2,759 a 85 a 84 a 4,826 a 
Fatty alcohol (Drop Line) 2,641 a 84 a 82 a 4,473 a 
Pelargonic Acid (3-nozzle boom) 1,212 b 67 cd 68 b 1,692 b 
Pelargonic Acid (Drop Line) 1,624 b 82 ab 86 a 2,732 b 
Vegetable oil (3-nozzle boom) 1,439 b 61 d 81 a 2,111 b 
Vegetable oil (Drop Line) 1,610 b 73 bc 84 a 2,587 b 
Canola Oil (3-nozzle boom) 1,457 b 65 cd 82 a 2,213 b 
Canola Oil (Drop Line) 1,603 b 67 cd 84 a 2,558 b 
Peppermint + Spearmint (3-nozzle boom) 1,513 b 66 cd 79 a 2,279 b 
Peppermint + Spearmint (Drop Line) 1,813 b 68 cd 82 a 2,814 b 
† Treatment means followed by the same letter within the same column are not statistically different 
at the α=0.05 level. 
‡ Quality is assessed on a scale of 1-100, with 100 being of the highest quality. 
§ Value estimates reflect conventional tobacco prices as reported by Fisher et al., 2018 and are used to 
express treatment implications to farm gate revenue. 
§§ OTRS, Oxford Tobacco Research Station in Oxford, NC; UCPRS, Upper Coastal Plain Research 
Station near Rocky Mount, NC. 
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RIGHT TIME FOR FIRST SPRAY IS WHEN 5 to 10% OF THE PLANTS ARE 

CHEMICALLY TOPPED 
By W. K. Collins 

                   
 
  
 
 
 
 

 
The best time, actually the best stage of growth, to begin to spray your contact sucker control 
product is very early in the button stage of plant development.  This stage often varies greatly on a 
given farm just as genera growth varies. 
 

The best stage of growth is when the plants have all of the leaves they will ever have - this is the 
pre-button stage.  Starting to spray followed by early topping will give you the most benefits 
compared to starting the job later. 
 

Tobacco plants undergo several stages of above-ground growth.  After plants establish a root 
system, the plants begin to add leaves on the stalks with growth emphasis on leaf 
development.  This is known as the vegetative stage.  Then, in about 60 days, the growth 
emphasis changes to the reproductive stage as shown by the button development also known as 
the sexual stage of making seed.  Major plant resources go to developing seed which is just 
opposite of leaf development.  Every day the button (top) remains on plants, the potential yield per 
acre is reduced one percent over the next 3-4 weeks or about 25 pounds per acre per day! 
 

When the button or later floral stage is removed, suckers immediately start to develop and must be 
controlled to obtain the numerous benefits of early topping and sucker control that will be provided 
later in the article.  Until removed, the top suppresses sucker development. 
The big thing we want to happen with early topping and sucker control is to shift the plants back to 
the leaf development stage and development of upper leaves that bring the highest prices.  We are 
fortunate that the tobacco plant would like to grow until frost kills it and the shift can be 
made.  Seed crops die after seed set and do not have the luxury of continued growth. 
There are two sucker buds in every leaf axil and maybe a third sucker on vigorous crops or 40-50 
suckers per plant.  This makes suckers the biggest pests in tobacco production because they are 
on every plant, in every field, every year!  No other pests are so prevalent. 
Efficient application of your contact solution must occur in your sucker control and topping program 
to obtain maximum benefits. 
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When to Start 

Plants should be sprayed before topping to kill the suckers when the solution wets them.  The 
mode of action is that the contact solution pulls water from the tender sucker tissue faster than the 
plant can replace the water and not materially injuring the more developed leaf tissue.  The sucker 
is killed by dehydration of the suckers that are wetted by the spray solution.  The smaller the 
suckers are, the more tender they are, and the easier they are killed. 
We normally believe that a 4% concentration of the contact solution may be adequate for the first 
spraying before topping.  The "tops" should be on the plants when the first spraying is done.  The 
top intercepts the spray pattern to start the solution rundown to the soil line.  It has been found that 
50 gallons of spray solution per acre are required for complete rundown to the soil line as seen by 
wet soil at the base line. 
The concentration of the spray solution is critical to obtain the kill of the primary and secondary 
sucker which is really just a bump or small group of cells just behind the primary sucker in each 
leaf axil. 
Even under best conditions additional contact applications should be made 3-5 days after the first 
applications with no less than a 5% concentration. 
You should try concentrations higher than 4% on the first application.  You should apply higher 
concentrations to obtain chemical topping of 5-10% of the plants.  This will also cause a very high 
degree of sucker control.  If this causes leaf drop, most likely this is associated with excess 
available nitrogen.  Excess nitrogen promotes excess sucker growth from the third sucker in each 
leaf axil.  A little leaf drop may not be as big a problem as the excess sucker growth. 
 
Some leaf burn or "sting" may occur but tobacco has a tremendous capacity to compensate for so-
called loss time.  The big loss is about 25 pounds per day per acre by not topping. 
 
If leaf drop is observed, be sure to barn dry tobacco and exhaust as much air the cure will 
permit.  Experience has shown that most leaf burn with contact solutions occur when applied at 
pump pressures higher than 20 psi or the contact solution is not constantly agitated in the spray 
tank.  The alcohol in the product is lighter than water.  The alcohol floats to the top within the spray 
tank.  When this "solution" is sprayed, there is limited sucker control where mainly water is sprayed 
and a varying degree of leaf burn as the solution level in the spray tank reaches the bottom and 
becomes more concentrated.  The degree of sucker control also increases to nearly 100% where 
there is some leaf burn.  The contact, O-Tac, has been sprayed at a low pump pressure (20 psi) at 
the Oxford Tobacco Research Station up to 10% without leaf burn.  The sucker control was close 
to 100%. 
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Advantages of Early Topping 

1.  Yield increases about 1% per day or 25 pounds per day over a three-week period.  The 
loss of     harvesting lower leaves could largely be offset by topping earlier than previously. 

2.  The topping job is done before harvest begins. 
3.  The chances of plants being blown over are reduced. 
4.  The habitat for some insects is eliminated.  Nicotine build-up starts when the plants are 

topped-most       insects do not like nicotine which discourages buildup. 
5.  Helps plants withstand drought. 
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II. Describe any nonsynthetic substances, synthetic substances on the 
National List, or Alternative cultural method that could be used in 
place of the petitioned synthetic substance. 

 

Manual topping and suckering is labor intensive, but does not involve the 
use of any chemicl substance. Mineral oil, cooking oil or paraffin oil are 
currently the only topping and suckering substances used by organic crop 
producers (Little et al., 2008). Fatty alcohols are used independently of 
other topping and suckering chemcicals.  There is no known interaction 
between the fatty alcohols that might be used for topping and suckering 
(Calvert, 1953)  
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Efficacy 

According to the North Carolina Department of Agriculture, “based 
on information provided by North Carolina State University’s 
tobacco research and Extension faculty, effective alternatives to 
fatty alcohols approved for use on organic tobacco do not exist.  
Alternatives such as mineral oil must be applied by hand, increase 
worker exposure, and do not provide acceptable level of sucker 
control, resulting in additional yield and quality losses.  Survey of 
organic tobacco growers suggest that the loss of effective sucker 
control products would reduce acreage due to sharp increase in 
labor and losses in yield and quality.” 
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III. Describe the beneficial effects to the environment, human health, or farm 
ecosystem from use of synthetic substance that support its use instead of the 
use of nonsynthetic substance or alternative cultural method. 

 

 

Economics 
According to the North Carolina Department of Agriculture, “organic tobacco 
production has been a tremendous success story for North Carolina agriculture.  
It is estimated that the 4000+ acres of organic tobacco grown in North Carolina 
in 2016 was worth over $29 million to the State’s farm economy.  While 
acreage and value of organic tobacco has increased each year since 2011, it 
should be remembered that the real impact is much greater.  As organic 
tobacco production has increased, additional organic rotational crops come 
into production. Organic sweet potatoes are commonly in rotation with organic 
tobacco and bring an additional $10 million in farm income to North Carolina.  
Other crops such as small grains are commonly in rotation and bring additional 
value added opportunities for North Carolina farmers, especially given the 
rising demand for organic malting barley to support the states growing Craft 
Brewery industry.  Organic tobacco is not only the largest value organic crop 
in North Carolina, but its production is also arguably the largest driver of 
organic acreage in the State.” 
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Economics “Continued” 

According to Dr. Loren Fisher it is estimated that in additional 30 hours of 
labor per acre are required to manage suckers without using a fatty alcohol, 
or an additional labor cost of $338.00 per acre. It is also estimated that there 
is an additional 5 - 8% ($375.00 to $600.00 per acre) loss in tobacco value 
from reduced yield and quality due to poor sucker control. 

 
It is estimated that O-TAC (fatty alcohols) is used on approximately 20,000 
acres (estimated 500+ Farm families) across the tobacco producing states in 
the US.  Approximately ⅓ of the farms where O-TAC is used are producing 
certified organic tobacco with the remainder producing pesticide residue 
free tobacco.  Acreage of organic tobacco has dramatically increased since 
the registration of O-TAC (fatty alcohols) as growers employed this 
effective sucker control measure which reduced management costs and 
allowed for expansion of organic production without substantially 
increasing labor inputs.   
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Labor Savings 

According to Dr. Loren Fisher, Department of Crop and Soil Sciences N.C State 
University; “EPA registration of sucker control chemicals in conventional 
production systems is widely considered one of the most important developments 
that allowed growers to reduce labor inputs from 600 man hours /acre down to 
approximately 60 man hours/ acre in the  last 50 years” 

“Prior to the registration of O-TAC (fatty alcohols) for sucker growth suppression 
in organic tobacco, growers did not have any viable and effective options for 
acceptable chemical control of suckers growth compared to conventional 
growers.  Growers had to employ ineffective chemical control measures, such as 
mineral oil, soybean oil and other vegetable oils and then remove suckers by 
hand, which resulted in a high labor requirement and reduced yield.   

In many cases, growers reported applying mineral oil (or related products) by 
“hand” with backpack because alternatives to fatty alcohols were not effective 
when applied by mechanical sprayers.” This method was extremely laborious and 
tedious and created undue exposure of labor to extreme working conditions. It is 
estimated that an additional 30 hours of labor per acre required to manage suckers 
without using fatty alcohol, or an additional labor cost of $338.00 per acre.  It is 
also estimated that there is an additional 5 – 8% ($375.00 - $600.00 per acre) loss 
in tobacco value from reduced yield and quality due to poor sucker control. 
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Environmental Impact 

The Safer Chemical lngredients List (SCIL) lists chemical ingredients that EPA's Safer 
Choice Program has evaluated and determined to be safer than traditional chemical 
ingredients. This list was designed to help manufacturers find safer chemical 
alternatives to meet the criteria of the Safer Choice Program. Safer Choice decides to 
include a chemical on the SCIL based on the hazard information from a broad set of 
resources, including the identification and evaluation of all available toxicological and 
environmental fate data. According to the Safer Choice determination of the EPA, 1-
decanol, 1-octanol, 1-dodecanol and the C6-C12 alcohols are expected to be of low 
concern based on experimental and modeled data. 
 
Linear fatty alcohols in general are easily biodegradable. The solubility of fatty 
alcohols in water decreases with an increasing C-chain length. Fatty alcohols 
possess only moderate acute toxicity for aquatic organisms. In general, in their 
range of water solubility no toxic effects are observed. However, a number of 
studies were performed with concentrations that are considerably above the water 
solubility. Available data for fatty alcohols chronic toxicity do not indicate a 
special toxicological potential (Condea, 2000). 
 
Fatty alcohols are recognized as High Production Volume (HPV) chemicals. Global 
production volume is estimated at over 1.9 million metric tons. Linear to slightly 
branched log chain alcohols ranging from 6 to 22 alkyl carbons (C) biodegrade 
exceptionally rapidly in the environment (half-lives on the order of minutes); however, 
due to continuous use and distribution to waste water treatment systems, partitioning 
properties, biodegradation of alcohol based surfactants and natural alcohol sources, 
linear chain alcohols are universally detected in waste water effluents. A large fraction 
of environmentally detected alcohols are naturally derived alcohol from animal, plant 
and microbiologically mediated biotransformation. The fatty alcohols from both 
natural and manufactured sources represent a low risk for environmental contamination 
(Belanger et al., 2009). 
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C6-C12 fatty alcohols are likely to volatize quickly, however, longer chain alcohols (C>12) 
reaching water supplies are not expected to be hydrolytically degraded (EPA, 2007). The 
shorter chain fatty alcohols (C<12) are degraded by oxidation and hydrolysis (Patterson et al., 
1970). In the atmosphere all C-H containing organic substances react with photochemically 
generated hydroxyl radicals. The half live for photodegradation of the fatty alcohols varies 
between 12 and 30 hours (measured for 1-hexanol). Fatty alcohols are biodegradable, and 
those above C11 may be considered potentially bioaccumulative. Alcohols act by non-polar 
narcosis. Any toxicity produced by the fatty alcohols with chain lengths less than12 is 
considered sub-acute with a fifty percent effective concentration (EC50) ranging from 2.0 to 25 
milligrams/liter (Fisk et al., 2009). The category comprises a homologous series of linear and 
essentially linear C6- C22 alcohols. In addition catalysts such as sulfuric acid present an 
environmental issue (Condea, 2000). 
 
Increasing carbon chain length leads to a predictable pattern in physico-chemical properties 
that drives a distinct range of fate behaviors in the environment. Fatty alcohols all have the 
same mode of ecotoxicological action. In addition, they are all rapidly biodegradable 
especially at environmentally relevant concentrations. Alcohols are metabolized/bio-
transformed in living organisms suggesting that bioaccumulation potentials based on 
octanol-water partition coefficients are likely to be overestimated. Measured biological 
concentration factor (BCF) data on fatty alcohols supports the concept that the 
bioaccumulation potential of these substances will be lower than estimated from log Kow 
1 -hexanol and 1- octanol present a greater hazard for the environment (high acute toxicity 
to fish, daphnids and algae, in the range 0.1-1mg/l, and/or high chronic toxicity). The 
substances in this subgroup biodegrade rapidly and environmental monitoring data from 
seven countries indicates exposures to the environment is anticipated to be low (OECD, 
2006). 
Available toxicity data indicate that aliphatic alcohols are "practically non-toxic" to honey 
bees (acute contact LD50 > 25 µg/bee). However, given that aliphatic alcohols can be used 
as Lepidopteran sex inhibitors, there is a potential for sublethal (e.g., reproductive) effects 
on non-target Lepidopterans, such as butterflies. This potential effect cannot be quantified 
at this time (EPA, 2007). 
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Human Health, Welfare and Safety  

 
The use of fatty alcohols for sucker control in organic tobacco by mechanical spray means reducing 
the amount of worker exposure to “green tobacco” syndrome vs the several trips in the field to 
remove suckers by hand after the use of less effective products, such as mineral oil, soybean oil, etc., 
as well as hand- suckering.  These methods are extremely laborious and tedious and create undue 
exposure of labor to extreme working conditions. 

There is far less exposure from application or fatty alcohols by machine sprayers compared to hand 
application of less effective products such and mineral oil, soybean oil, etc. 

Furthermore, toxicity data for the aliphatic alcohols consisting of acute toxicity, irritation, 
and sensitization studies, developmental rat (oral and inhalation) toxicity studies and a 90-
day rat (dermal) study were evaluated for the Environmental Protection Agency (EPA) 
health risk determination. The available mutagenicity studies included the Ames, 
micronucleus, and gene mutation assays. Acute inhalation studies with the rat resulted in 
estimates of the median lethal dose (LD50) above the limit concentration of 2 
milligrams/Liter. However, eye irritation studies resulted in severe and sometimes non-
reversible eye irritation. Dermal irritation studies revealed slight to moderate irritation in 
rabbits, and the aliphatic alcohols generally did not produce sensitization in tests with 
guinea pigs. There is no evidence to suggest that the aliphatic alcohols cause increased 
susceptibility in infants and children. Based on the results of the available studies, no 
endpoints of toxicological concern have been identified for human health risk assessment 
purposes. The EPA concluded that there are no human health risks of concern for aliphatic 
alcohols. Currently, there is no known mode of toxicological action for the aliphatic 
alcohols. Based on the low hazard concern via the oral, dermal, and inhalation routes of 
exposure, a quantitative risk assessment for the aliphatic alcohols was not found necessary 
(EPA, 2007). 
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Human Health, Welfare and Safety “Continued” 
 

Fatty alcohol products used for tobacco topping and suckering are of not very toxic 
following acute and repeated exposures. Although, skin and eye irritation are commonly 
observed. The mammalian metabolism of fatty alcohols used in tobacco topping and 
suckering is highly efficient. (Veenstra et al., 2009; OECD, 2006).  

 
Aliphatic alcohols are absorbed by all common routes of exposure, widely distributed within 
the body and efficiently eliminated. There is a limited potential for retention or 
bioaccumulation for the parent alcohols and their biotransformation products. For the 
aliphatic alcohols in the range  
C4 – C11 a potential for skin and eye irritation exists, without concerns for tissue destruction 
or irreversible changes. Typical findings include: slightly increased liver weight, in some 
cases accompanied by clinical chemical changes but generally without concurrent 
histopathological effects. Aliphatic alcohols do not have a potential for producing 
peroxisome proliferation. Central nervous system (CNS) effects were absent upon inhalation 
or dietary administration, however  
1-hexanol and 1- octanol showed a potential for CNS depression upon repeated 
administration of a bolus dose. Similarly, 1- hexanol and 1-octanol induced respiratory 
distress upon repeated administration of a bolus dose. Aliphatic alcohols do not have a 
potential for peripheral neuropathy. Typical no observable adverse effects level (NOAEL) 
for aliphatic alcohols range from 200 mg/kg/ day to1000 mg/kg/day in the rat upon 
sub-chronic administration via the diet. There has not been evidence of a carcinogenic 
potential for aliphatic alcohols. They do not contain structural elements of concern for 
potential interaction with DNA and have been shown to be without mutagenic activity, 
primarily on the basis of Ames assays and mouse micronucleus assays (Nelson et al., 1990a; 
OECD, 2006). 

 
On the basis of the lack of adverse findings in the reproductive organs in repeated dose 
toxicity studies and in screening studies for reproductive effects aliphatic alcohols are 
considered without a potential for adverse effects on fertility and reproductive toxicity. 
Similarly, developmental toxicity studies with aliphatic alcohols have confirmed the lack of 
potential adverse effects on the developing fetus.  
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Essentiality 

Essentiality Of Fatty Alcohols 
 
 

Please reference herein all New and Additional Research Studies, Trials, and Reports, science based 
which proves, suggested Alternative Materials, natural and/or synthetic materials on the National List 
are NOT EFFECTIVE sucker controls for use on organic tobacco crops. Please carefully review the 
Academic Studies and Field Trials from NCSU, etc.!  Please read the TAP. 

 
Furthermore, the economic benefits from the Use of Fatty Alcohols on Organic Tobacco Crops are 
proven and substantial, and therefore must be valued and considered when reviewing and approval of 
any Material Tools to on the National List. Fatty Alcohols are a proven and clear choice. 

 
Fatty Alcohols provide serious economic, environmental, health and safety, and cultural benefits to 
the organic tobacco farming system, which includes soil health, biodiversity, serious crop rotations, 
and farm transitions to organic. And the benefits of poly-cultures and additional cash crops; sweet 
potato, small grains, forages, etc. 

 
The Use of Fatty Alcohols provides essential product quality benefits, increased farm gate prices, 
and quality incentives that further benefit the organic family farm, farmworkers, and their rural 
communities, and helps keep the next generation on a certified farm. Remember, most of this land 
has been growing tobacco for several decades, now it is certified organic! 

 
Most importantly, when considering NOSB Approval for the Use of Fatty Alcohols on Organic 
Tobacco Crops, please reference and carefully review all elements of the previous TAP Review. It 
clearly points out that Fatty Alcohols Meet ALL required aspects of a petitioned material to be 
approved for the use on organic crop production. Coupled with the scientific field trials performed 
by NCSU and grower testimony makes Fatty Alcohols the best choice and an essential tool for sucker 
control for organic tobacco farmers. 

 
Lastly, it must be said, the OFPA/NOP does not discriminate relative size and scale or crop type, or 
use; therefore, in full transparency of organic tobacco crop farming, may not be a favorable organic 
crop of choice for some?  Please do remember, the final choice is actually the CONSUMERS 
CHOICE! 

 
We believe all organic crops and the materials used must be considered without a bias and within full 
transparency, whereas organic tobacco farmers provide an alternative product choice to the consumer 
in a growing organic marketplace that requires the best and cleanest choice possible - let the 
consumer have this vital organic option, and have a clear organic choice! 

 
The Use of Fatty Alcohols On Organic Tobacco Crops is the best and most effective choice for the 
organic tobacco farmer to continue to provide the highest quality organic choice to a growing market 
that requires choice and product authenticity! 
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Petition Justification Statement”Continued” 
 

Summary 

Proper crop use of these Fatty Alcohols reduces overall insect/pest pressures and chemical use, farm 
labor exposure, farm labor cost and energy.  Through carefully timed applications as required, it 
reduces crop hand topping and suckering, this activity benefits the overall farm resources 
management, during the pre-and- post harvest peiords.  
 
When used in conjuinction with traditional cultural practices, Fatty Alcohols, increases crop yield, 
quality and marketability and has been shown to increase gross yield by several hundreds pounds per 
acre, with a substandial income increase in crop value for the farmer! 
 
Additionally, clean sucker and foliage control enables machine harvesting, once again increasing crop 
yield and quality, and providing major energy and labor savings.  Following are a few benefits 
realized by the farmer when using Fatty Alcohols: 
 

• Yield increases amounting to 20-25 pounds per acre, per day. 
 
• Pest/insect population reductions. 

 
• Labor and chemical use reduction. 

 
• Time/cost savings at critical pre-post–harvest handling. 

 
• Increase crop quality and yields and gross income margins to the farmer. 
 
 
In summary, the proper use of Fatty Alcohols on organic tobacco, increases crop quality, yield, and 
value-added components, at substantial labor and energy reductions, which contribures significantly to 
the farm gross/net income of the family farm unit! 
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Petition Justification Statement”Continued” 

 

 

Endorsement 

“Successful organic tobacco production includes management tools such as O-TAC PLANT 
CONTACT AGENT.  For the above reasons, we support approval of natural fatty alcohol Sucker 
Control products in organic tobacco production.  They are critical to sustaining and continuing to 
grow not only North Carolina’s organic tobacco acreage, but also the acreage and production of other 
organic crops.” 
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ITEM B.14 References 
 
 

 Commerical Confidential Information Statement: 
 
 

We are not declaring any Confidental Business Information (CBI), at this time! 
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