
                                   Pat Welch, PhD 
Al+Clear®- Senior Poultry Specialist 
Chemtrade Chemicals US LLC 
Mobile:     601-319-5944 
EFax:       866-280-7043 
pwelch@chemtradelogistics.com 
pwelch5944@comcast.net 
 

                                                                                                               
August 6, 2013 

 
Lisa M. Brines, Ph.D. 
National List Manager 
USDA/AMS/NOP 
1400 Independence Ave. SW 
Room 2648-So., Ag Stop 0268 
Washington, DC 20250-0268 
 
Dear Dr. Brines: 
 
Please find enclosed with this cover letter a petition to add aluminum sulfate commonly referred to as 

alum to the National List at section 205.603 (synthetic substances allowed for use in organic livestock 

production) based on it’s use as a poultry, turkey and livestock bedding (litter) amendment.  Litter 

treated with aluminum sulfate is also used as a natural land applied fertilizer.  Alum treated litter is 

approved by EPA/NRCS as part of their Environmental Quality Incentive Program (EQUIP),  where 

NRCS pays an incentive in an attempt to encourage farmers to use alum based litter amendments. 

The purpose of the EQUIP program is to use aluminum sulfate to bind  soluble phosphorus in litter 

preventing runoff of soluble phosphorus into ground water and waterways, which in turn  prevents 

algae blooms, reducing  the threat of algae related mycotoxin exposure to livestock and humans. 

With this in mind, it is also our wish to petition the NOP Board to add aluminum sulfate to the National 

List section 205.601 (synthetic substances allowed for use in organic crop production). 

 
If you require additional information or clarification, please do not hesitate to call or email me. 
 
 
Sincerely, 
 
 
Pat Welch, Ph.D. 
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Aluminum Sulfate as a Poultry Litter Amendment for Ammonia Control and Improved Nutrient 1 

Content of Poultry Litter 2 
 
 
Item A – Petition for inclusion of aluminum sulfate, commonly referred to as alum, at sections 3 
205.601 (Synthetic substances allowed for use in organic crop production) and 205.603 4 
(Synthetic substances allowed for use in organic livestock production). 5 
 
At the present time there are no aluminum sulfate litter amendments approved for organic use in 6 
poultry, turkey and livestock bedding. Justification for permitting the use of aluminum sulfate is that it 7 
effectively reduces ammonia in poultry and livestock dwellings. It is well established that exposure of 8 
poultry and livestock to volatilized ammonia has a significant detrimental effects on animal health and 9 
well-being, livability and live performance.  Volatilized ammonia exposure is also a health risk to 10 
caretakers. Aluminum sulfate has been shown to be a safe and effective economical way to control 11 
ammonia in poultry and livestock dwellings. 12 
 
Item B – Information Regarding Aluminum Sulfate  13 
 

1. The chemical name of the substance being petitioned is aluminum sulfate commonly referred 14 
to as alum.   15 
 
Aluminum sulfate is marketed as a dry granule, a liquid and an acidified liquid: 16 
 

 Al
+
Clear

®
 Poultry Grade Alum  … (dry alum) 17 

 Al
+
Clear

®
 Liquid Alum  18 

 Al
+
Clear

®
 A7 … (acidified liquid alum) 19 

 
 

2. This petition is being filed on behalf of Chemtrade Logistics US, LLC; 90 East Halsey Road, 20 
Parsippany, NJ 07054 … Phone: (601) 319-5944. Email: pwelch@chemtradelogistics.com, 21 
pwelch5944@comcast.net.  22 
 

3. Intended or current uses of aluminum sulfate: 23 
 

a. Ammonia Control: The intended and current use of aluminum sulfate is to be used as 24 
a poultry and livestock bedding amendment. Aluminum sulfate has been in poultry, 25 
turkeys and livestock for decades to safely and effectively protect animals and 26 
caretakers from volatilized ammonia that is generated from poultry and livestock 27 
manure, which accumulates in poultry and livestock bedding. For the sake of 28 
clarification the term litter will be used synonymously with bedding and mixtures of used 29 
bedding and manure. Volatilized ammonia that occurs from the natural decomposition 30 
process in litter is the result of bacterial enzyme hydrolysis of uric acid to urea which is 31 
further hydrolyzed to ammonia (NH3).  Ammonia has been shown to be detrimental to 32 
animal health, livability, well-being and overall live performance.  Aluminum sulfate 33 
reacts with ammonia by donating acid ions, converting ammonia (NH3) to ammonium 34 
(NH4

+), a highly reactive ion that bonds with nitrates, phosphates and sulfates forming 35 

mailto:pwelch@chemtradelogistics.com
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stabile non-volatile ammonium salts that are retained in the litter, which improve the 36 
litter’s nutrient value as a natural fertilizer.  37 
 

b. Aid to the Environment: Alum also has the unique ability to bind soluble phosphorus 38 
which is the basis for its use in the EPA/NRCS Environmental Quality Incentive 39 
Program. NRCS pays poultry farmers a cost-share incentive to use aluminum sulfate 40 
containing products (acidified liquid aluminum sulfate and dry liquid aluminum sulfate).  41 
When phosphorus is bound by aluminum sulfate, soluble phosphorus no longer is an 42 
environmental threat to ground water, lakes, streams and waterways, preventing 43 
phosphorus related eutrophication that leads to algae bloom.  44 
 45 

  
 
Some algae species are toxigenic and this is the reason EPA provides incentives and 46 
financial compensation for use of aluminum sulfate as a litter amendment. It should also 47 
be noted that most of the water in the United States is treated with aluminum sulfate, as 48 
a clarifying step in the reuse and water purification process.  49 
 

c. As a Natural Fertilizer:  By retaining nitrogen in the litter through the conversion of NH3 50 
to NH4

+, and by binding soluble phosphorus, the fertilizer nutrient value of alum treated 51 
litter is improved. When land applied, litter that has been treated with alum contains 52 
bound soluble phosphorus that is utilized by plants on an as need basis. Plants have 53 
the ability to secrete acid from their roots to break the aluminum phosphate bonds re-54 
solubilize phosphorus, making the essential nutrient available to plants. Aluminum 55 
sulfate in water treatment is classified as a flocculent and its function is to precipitate 56 
silica, minerals and organic material out of suspension.  It is incorporated as one of the 57 
initial steps in municipal water purification. Aluminum sulfate based products have also 58 
been used for decades in municipal water treatment and lake restorations in the US and 59 
Canada. Over 50% of the municipal water in the US is treated with Chemtrade 60 
aluminum sulfate, the sponsor for this petition and aluminum sulfate is the most widely 61 
used water clarification chemical in the world. 62 
 

d. Other Uses and Facts Regarding Aluminum Sulfate 63 
 

i. Food Additives: Alum (aluminum sulfate) is an acid salt and is used to adjust 64 
acidity of foods. It is used in pickling, leavening agent in baked goods, and in 65 
cheese processing. 66 

ii. Personal Care Products:  Used in styptic pencils, treatment of cold sores, and 67 
some veterinary treatment procedures as an acidifying astringent and desiccant. 68 

iii. Soil Amendment:  Aluminum sulfate is used as a direct source of acidity in the 69 
remediation of alkaline soils and to tie up phosphorus and improve water holding 70 
capacity of the soil. 71 



 

iv. Aluminum is the third most common element in the earth’s crust and the most 72 
abundant metal.  73 

v. Soils are from 1-15% aluminum, with the US average approximately 7%.  74 
vi. Solid dry alum (aluminum sulfate) is 9.2% aluminum, liquid alum is 4.2% 75 

aluminum and liquid 7% acid alum is 3.25% aluminum. 76 
 

4. List of crops, livestock and handling activities for which substance will be used:  77 
 

a. Aluminum sulfate treated litter is used as a land applied natural fertilizer in all areas of 78 
plant agriculture, e.g., forages, row crops, and forest management.  79 

b. Poultry and turkeys are the primary production animal class where aluminum sulfate is 80 
used to control ammonia and to sanitize bedding, but it has been used to control 81 
ammonia in bedding used with virtually all confined animal species.   82 

c. The rate is dictated by litter conditions, weather, type of housing, ventilation equipment 83 
and general husbandry expertise.  Under less desirable conditions application rates 84 
increase.  Likewise under desirable conditions application rates can be reduced to lower 85 
levels. 86 

 
 

 87 
 
 

d. Application Techniques:  Dry aluminum sulfate is applied using drop spreaders, and 88 
centrifugal (slinger) spreaders, varying in size and complexity depending on application 89 
demand.  Liquid aluminum sulfate is applied using a vehicle designed with a storage 90 
tanks, a pump and a PVC spray wand equipped with stainless steel nozzles.  Typical 91 
dry product application rates range from 50 to 200 lbs. /1000 ft2.  Typical liquid product 92 
application rates range from 20 to 55 gal/ 1000 ft2.  Dry aluminum sulfate is either 93 
applied by the poultry farmer or by custom applicators.  Liquid aluminum sulfate and 94 
acidified aluminum sulfate products are applied by custom applicators. 95 

 
5. Source and Manufacturing:   Aluminum sulfate is manufactured by reacting bauxite ore or 96 

hydrated aluminum Al(OH)3 or Al2O3∙3H2O with sulfuric acid and water. Water is added to dry 97 
aluminum sulfate to produce liquid alum and acidified liquid alum is fortified with 7% sulfuric 98 
acid. 99 

 



 

 100 
 
 
 

6. Availability of Previous Reviews: No previous reviews by any State have been conducted; 101 
however, USDS-ARS has conducted considerable research on aluminum sulfate and has 102 
numerous publications which are listed in the reference list in this petition, where they looked 103 
at a variety of parameters including reducing volatilized ammonia, the effects of alum treated 104 
litter on forage yields and reducing ammonia emissions from broiler houses.  David Carter with 105 
Crystal Springs Consulting, a private consultant, was hired to do a thorough review of 106 
aluminum sulfate products and programs to determine the feasibility of acceptability of 107 
aluminum sulfate products as a an approved synthetic compound for organic use.  His 108 
conclusion was that based on the chemistry of aluminum sulfate there should be no 109 
reasonable objection in its use as a litter amendment to control ammonia and as a natural 110 
fertilizer when treated litter is land applied. 111 

 
7. Information regarding EPA, FDA and State regulatory authority registration numbers.  112 

 113 
a. California Proposition 65 – This product does not contain any Proposition 65 114 

chemicals. 115 
b. FDA Regulation – Aluminum sulfate IFN 8-20-861, Reg. 582.1125. Limitations or 116 

restrictions (none).  GRAS (generally regarded as safe). AAFCO manual. 117 
 

8. CAS Number: 10043-013 118 
 
 
 
 
 
 
 
 
 
 

 
9. Physical properties, chemical mode of action, interaction with other substances, 119 

toxicity and environmental persistence: 120 



 

 
a. Physical Properties  121 
 

 
 
 
 

b. As aluminum sulfate is hydrolyzed by moisture in the litter, aluminum sulfate produces 122 
acid ions (H+) which react with ammonia (NH3) for form ammonium (NH4

+) an ion that 123 
readily bonds with soluble phosphorus.  This is the basis for EPA/NRCS’ Environmental 124 
Quality Improvement Program where NRCS pays poultry farmers to use alum based 125 
litter amendments because of the ability of aluminum sulfate to bind soluble phosphorus 126 
preventing runoff of soluble phosphorus into groundwater, streams and lakes which can 127 
result in algae blooms. Certain species of algae produce toxins that are toxic to animals 128 
and humans. 129 
 

c. Possibility of hazardous reactions as applied will not occur. RE: MSDS. 130 
 

d. Acute toxicity for mice is 6.21 grams/kg; rats 1.92 grams/kg. Long term studies 131 
conducted by USDA have shown no adverse effects to the environment when alum 132 
treated litter was land applied, and plant yields from tall fescue test plots were equal to 133 
or greater than test plots treated with non-alum treated litter or ammonium nitrate 134 
fertilizer. References… 135 
 



 

10.  MSDS are available (below) but a substance report from the National Institute of 136 
Environmental Health Studies has not been conducted. Also included is an assessment 137 
conducted by Dave Carter with Crystal Springs Consulting, Westminster, CO; an independent 138 
consultant retained by General Chemical Corporation to evaluate the feasibility of acquiring 139 
organic certification. 140 
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Evaluation Criteria for Substances Added to the National List Questionnaire 169 

EVALUATION CRITERIA FOR SUBSTANCES ADDED TO THE 
NATIONAL LIST 

 
Category 1.  Adverse impacts on humans or the environment?     Substance:  Aluminum Sulfate 
 

 
Question 

 

 
Yes   

 

 
No 

 

 
N/A1 

 

 
Documentation 

(TAP; petition; regulatory agency; other) 
1.  Are there adverse effects on 
 environment from 
 manufacture, use, or 
 disposal? [§205.600 b.2] 

 x  Manufacture: Aluminum sulfate is produced from 
mixing aluminum ore (bauxite or hydrate) with sulfuric 
acid and water. When bauxite is used, the process 
generates a non-hazardous mud which can be 
recycled to make cement or disposed in a landfill.  No 
other process wastes are generated. 
 
Use: Reports of dehydration have been noted when 
product was not applied according to instructions (left 
in piles on top of litter. When used according to 
manufacturer’s instructions no adverse effects have 
been noted.  In contrast improved bird health and well-
being and better live performance have been 
documented when aluminum sulfate was used. 
 
Huff, W.E., P.A.Moore, J.M. Balog, G.R. Bayyari, 
and N.C. Rath. 1996. Poult. Sci.75:1359-1364. 
American Feed Control Officials. 2012. 
Aluminum sulfate IFN 8-20-861 FDA Regulation: Reg. 
5821125. Anti-gelling agent for molasses, dewater of 
beet pulp. 
Miles, D.M., S.L. Branton, and B.D. Lott. 2004. 
Atmospheric ammonia is detrimental to the 
performance of modern commercial broilers. Poult. 
Sci. 83:1650-1654. 
 
Disposal:  None noted or reported. 
 
 

2. Is there environmental 
 contamination during 
 manufacture, use, misuse, or 
 disposal? [§6518 m.3] 

 x  None noted.  Refer to MSDS. 

3. Is the substance harmful to 
 the environment? 
 [§6517c(1)(A)(i);6517(c)(2)(A)i]  

 x  Aluminum sulfate actually is beneficial to the 
environment, in that it binds soluble phosphorus 
preventing phosphorus run-off into ground water, stock 
ponds streams, lakes and waterways. Its primary 
benefit to livestock, turkeys and poultry is to neutralize 
volatilized ammonia, improving air quality in animal 
rearing facilities. Volatile ammonia has been shown to 
be toxic to animals reared in confinement facilities, 
where ammonia levels were equal to or greater than 
10 ppm. 
 
Miles, D.M., S.L. Branton, and B.D. Lott. 2004. 
Atmospheric ammonia is detrimental to the 
performance of modern commercial broilers. Poult. 
Sci. 83:1650-1654. 
Worley, J.W., M.L. Cabrera, and L.M. Risse. 2000. 
Reduced levels of alum to amend broiler litter. J. Am. 
Soc. of Agri. Engineers. Vol 16(4)441-444.  170 



 

 
 
 

EVALUATION CRITERIA FOR SUBSTANCES ADDED TO THE NATIONAL LIST 171 
 172 
Category 1.  Adverse impacts on humans or the environment?     Substance:  Aluminum Sulfate 173 
 174 

 
Question 

 

 
Yes   

 

 
No 

 

 
N/A1 

 

 
Documentation 

(TAP; petition; regulatory agency; other) 
1.  Are there adverse effects on 
 environment from  manufacture, 
use, or  disposal? [§205.600 b.2] 

 x  Manufacture: Aluminum sulfate is produced from mixing 
aluminum ore (bauxite or hydrate) with sulfuric acid and 
water. When bauxite is used, the process generates a 
non-hazardous mud which can be recycled to make 
cement or disposed in a landfill.  No other process wastes 
are generated. 
 
Use: Reports of dehydration have been noted when 
product was not applied according to instructions (left in 
piles on top of litter. When used according to 
manufacturer’s instructions no adverse effects have been 
noted.  In contrast improved bird health and well-being 
and better live performance have been documented when 
aluminum sulfate was used. 
 
Huff, W.E., P.A.Moore, J.M. Balog, G.R. Bayyari, and 
N.C. Rath. 1996. Poult. Sci.75:1359-1364. 
American Feed Control Officials. 2012. 
Aluminum sulfate IFN 8-20-861 FDA Regulation: Reg. 
5821125. Anti-gelling agent for molasses, dewater of beet 
pulp. 
Miles, D.M., S.L. Branton, and B.D. Lott. 2004. 
Atmospheric ammonia is detrimental to the performance of 
modern commercial broilers. Poult. Sci. 83:1650-1654. 
 
Disposal:  None noted or reported. 
 
 

2. Is there environmental 
 contamination during 
 manufacture, use, misuse, or 
 disposal? [§6518 m.3] 

 x  None noted.  Refer to MSDS. 

3. Is the substance harmful to  the 
environment? 
 [§6517c(1)(A)(i);6517(c)(2)(A)i]  

 x  Aluminum sulfate actually is beneficial to the environment, 
in that it binds soluble phosphorus preventing phosphorus 
run-off into ground water, stock ponds streams, lakes and 
waterways. Its primary benefit to livestock, turkeys and 
poultry is to neutralize volatilized ammonia, improving air 
quality in animal rearing facilities. Volatile ammonia has 
been shown to be toxic to animals reared in confinement 
facilities, where ammonia levels were equal to or greater 
than 10 ppm. 
 
Miles, D.M., S.L. Branton, and B.D. Lott. 2004. 
Atmospheric ammonia is detrimental to the performance of 
modern commercial broilers. Poult. Sci. 83:1650-1654. 
Worley, J.W., M.L. Cabrera, and L.M. Risse. 2000. 
Reduced levels of alum to amend broiler litter. J. Am. Soc. 
of Agri. Engineers. Vol 16(4)441-444. 
Worley, J.W., M.L. Cabrera, and L.M. Risse. 2000. 
Reduced levels of alum to amend broiler litter. J. Am. Soc. 
of Agri. Engineers. Vol 16(4)441-444. 



 

Nagaraja, K.V., D.A. Emry, K.A. Jordan, J.A. Newman, 
and B.S. Pomeroy. 1982. Am J Vet Res, Vol 44, No. 8. 
 
 

4. Does the substance contain List 
 1, 2, or 3 inerts? [§6517 c (1 ) 
 (B)(ii); 205.601(m)2] 

 x  Refer to MSDS … Aluminum sulfate is not an inert 
compound. 

5.  Is there potential for detrimental 
 chemical interaction with other 
 materials used? 
 [§6518 m.1] 

 x  Refer to MSDS … none noted. 

6. Are there adverse biological and 
 chemical interactions in agro-
 ecosystem? [§6518 m.5] 

 x  Alum applied to animal bedding actually reduces the point 
source problems associated with soluble phosphorus 
runoff, when alum treated litter is land applied. No adverse 
biological or chemical interactions impacting agro-
ecosystems have been noted or reported.  
 
Shreve, B.R., P.A. Moore, T.C. Daniel, D.R., and D.M. 
Miller. 1995. Reduction of phosphorus in runoff from field-
applied poultry litter using chemical amendments. J. 
Environ. Qual. 24:106-111.   
P.A. Moore, Jr., T.C. Daniel, and D.R. Edwards. 1999. 
Reducing phosphorus runoff and improving poultry 
production with alum. Poult. Sci. 78:692-698. 
P.A. Moore, Jr., and D.R. Edwards. 2005. Long-term 
effects of poultry litter, alum-treated litter, and ammonium 
nitrate on aluminum availability in soils. J. Environ. Qual. 
34:2104-2111. 
 
 
 
 
 

7. Are there detrimental  physiological 
effects on soil  organisms, crops, or 
livestock?  [§6518 m.5] 

 x  Actually soils that have received alum treated litter at a 
rate as high as 200 lbs. /Kft2 of litter improved plant yields 
when used as fertilizer. The phosphorus that is bound and 
unavailable in ground water is available on demand to 
plants as a result of the ability of plant root systems to 
secrete acid that releases phosphorus back into the soil. 
 
Shreve, B.R., P.A. Moore, T.C. Daniel, D.R., and D.M. 
Miller. 1995. Reduction of phosphorus in runoff from field-
applied poultry litter using chemical amendments. J. 
Environ. Qual. 24:106-111.   
P.A. Moore, Jr., T.C. Daniel, and D.R. Edwards. 1999. 
Reducing phosphorus runoff and improving poultry 
production with alum. Poult. Sci. 78:692-698. 
P.A. Moore, Jr., and D.R. Edwards. 2005. Long-term 
effects of poultry litter, alum-treated litter, and ammonium 
nitrate on aluminum availability in soils. J. Environ. Qual. 
34:2104-2111. 
 
Moore, P.A. and D.R. Edwards. 2007. Long-term effects of 

poultry litter, alum-treated litter, and ammonium nitrate on 
phosphorus availability in soils. J. Environ. Qual. 36:163-174. 
Warren, J.G., C.J. Penn, J.M. McGrath, and K. Sistani. 2008. 
Guo, M., and W.Song. 2009. Environmental, well-being 



 

and behavior. Nutrient value of alum-treated poultry litter 
for land application. Poult. Sci. 88:1782-1792. 
DeLaune, P.B., P.A. Moore, Jr., and J.L. Lemunyon. 
2006. Effect of chemical and microbial amendment on 
phosphorus runoff from composted poultry litter. J. 
Environ. Qual. 35:1201-1296. 
Sims, J.T., and N.J. Luka-McCafferty. 2002. On-farm 
evaluation of aluminum sulfate (alum) as a poultry litter 
amendment effects on litter properties. J. Environ. Qual. 
31:2066-2073. 
Penn, C. and H. Zhang. 2008. Alum-treated poultry litter 
as a fertilizer source. Oklahoma Cooperative Extension 
Service PSS-2254. 
 
 

8. Is there a toxic or other adverse 
 action of the material or its 
 breakdown products?  
 [§6518 m.2] 

 x  Dosages in excess of amounts normally consumed as a 
result of litter eating have been shown to be safe. Alum is 
considered GRAS for use in feeds and ingredients as a 
flow agent by AAFCO. 
 
Huff, W.E., P.A.Moore, J.M. Balog, G.R. Bayyari, and 
N.C. Rath. 1996. Poult. Sci.75:1359-1364. 
American Feed Control Officials. 2012. 
Aluminum sulfate IFN 8-20-861 FDA Regulation: Reg. 
5821125. Anti-gelling agent for molasses, dewater of beet 
pulp. 
 
 

9. Is there undesirable persistence 
 or concentration of the material 
 or breakdown products in 
 environment?[§6518 m.2] 

 x  USDA-ARS had conducted long term exposure studies 
showing insignificant impact on soil nutrient profiles. 
 
P.A. Moore, Jr., and D.R. Edwards. 2005. Long-term 
effects of poultry litter, alum-treated litter, and ammonium 
nitrate on aluminum availability in soils. J. Environ. Qual. 
34:2104-2111. 
Sims, J.T., and N.J. Luka-McCafferty. 2002. On-farm 
evaluation of aluminum sulfate (alum) as a poultry litter 
amendment effects on litter properties. J. Environ. Qual. 
31:2066-2073. 
Penn, C. and H. Zhang. 2008. Alum-treated poultry litter 
as a fertilizer source. Oklahoma Cooperative Extension 
Service PSS-2254. 
Warren, J.G., C.J. Penn, J.M. McGrath, and K. Sistani. 2008. 
Guo, M., and W.Song. 2009. Environmental, well-being 
and behavior. Nutrient value of alum-treated poultry litter 
for land application. Poult. Sci. 88:1782-1792. 
 
 

10. Is there any harmful effect on 
 human health? [§6517 c (1)(A) 
 (i) ; 6517 c(2)(A)I; §6518 m.4] 

 x  Minor effects …Refer to MSDS 
 
 
 
 

11. Is there an adverse effect on 
 human health as defined by 
 applicable Federal regulations? 
 [205.600 b.3] 

 x  Aluminum sulfate is not listed as a known or suspected 
carcinogen, or any other type of adverse human health 
effect, in any Federal regulation. 
 

12. Is the substance GRAS when 
 used according to FDA’s good 
 manufacturing practices? 
 [§205.600 b.5] 

x   American Feed Control Officials, 2012 
Aluminum sulfate IFN 8-20-861 
FDA Regulation: Reg. 5821125 
Anti-gelling agent for molasses, dewater of beet pulp. 
  



 

13. Does the substance contain 
residues of heavy metals or other 
contaminants in excess of FDA 
tolerances? [§205.600 b.5] 

 x  Concentrations of heavy metals (As, Cd, Cr, Cu, Hg, Ni, 
and Pb) are below analytical detection limits.  Detection 
limits range from 0.5 ppm for Hg to 2 ppm for As. 

1If the substance under review is for crops or livestock production, all of the questions from 205.600 (b) are N/A—not applicable. 175 
 
Category 2.  Is the Substance Essential for Organic Production?     Substance: Aluminum sulfate 176 
 
 

Question 
 

 
Yes 

 

 
No 

 

 
N/A1 

 

 
Documentation 

(TAP; petition; regulatory agency; other) 
1. Is there a natural source of 
 the substance? 
 [§205.600 b.1] 

 x   

2. Is there an organic 
 substitute? [§205.600 b.1] 

 x  Natural parasiticides may be considered an alternative to the 
use of synthetic products in organic production.  Examples 
include garlic, wormwood, wild ginger, conifers, diatomaceous 
earth and charcoal, among others25.  Because these products 
do not go through the FDA’s drug approval process, their 
safety and efficacy may be unknown.  Av Singh reports that 
natural dewormers may be poisonous so it is crucial that 
recommended dosages be followed.  Additionally, some 
research has indicated that while diatomaceous earth 
administered to sheep seemed to promote lower fecal egg 
counts, this claim was not supported by statistical analysis and 
there was no improvement in the performance of treated 
sheep26.  Nemadectin is parasiticide that is the product of a 
natural fermentation product.  Studies have indicated that it is 
as effective as moxidectin in the treatment of Haemonchus 
contortus infections in sheep27 and that it is effective against 
common gastrointestinal parasites of canines28.  However, no 
approved formulations of nemadectin are available for use in 
the United States. 
 
 

3. Is the substance essential 
 for handling of organically 
 produced agricultural  products? 
[§205.600 b.6] 

x   Controlling ammonia in any confined animal rearing facility 
improves animal health and well-being which has a direct 
impact on farm profitability, by improving growth rates, feed 
conversion, livability, and reducing downgrades.  The impact of 
exposure to ammonia not only affects the animals but it is also 
toxic to caretakers. 
 
Miles, D.M., S.L. Branton, and B.D. Lott. 2004. Atmospheric 
ammonia is detrimental to the performance of modern 
commercial broilers. Poult. Sci. 83:1650-1654. 
Worley,J.W., M.L. Cabrera, and L.M. Risse. 2000. Reduced 
levels of alum to amend broiler litter. J. Am. Soc. of Agri. 
Engineers. Vol 16(4)441-444. 
Nagaraja, K.V., D.A. Emry, K.A. Jordan, J.A. Newman, and 
B.S. Pomeroy. 1982. Am J Vet Res, Vol 44, No. 8. 
 
Worley, J.W., M.L. Cabrera, and L.M. Risse. 2000. Reduced 
levels of alum to amend broiler litter. J. Am. Soc. of Agri. 
Engineers. Vol 16(4)441-444. 
Nagaraja, K.V., D.A. Emry, K.A. Jordan, J.A. Newman, and 
B.S. Pomeroy. 1982. Am J Vet Res, Vol 44, No. 8.  
Al-Mashhadani, E.H., and M.M. Beck. 1985. Effect of 
atmospheric ammonia on the surface ultrastructure of the lung 
and trachea of broiler chicks. Poult. Sci. 64:2056-2061. 
 
 

4. Is there a wholly natural  x   



 

 substitute product?  
 [§6517 c (1)(A)(ii)] 
5. Is the substance used in 
 handling, not synthetic, but 
 not organically produced?  
 [§6517 c (1)(B)(iii)] 

  x  

6. Is there any alternative 
 substances? [§6518 m.6] 

 x   

7. Is there another practice 
 that would make the  substance 
unnecessary?  [§6518 m.6] 

 x  In order to ventilate confined areas like brood chambers 
sufficient to eliminate exposure to volatilized ammonia above 
20 ppm under conditions of high ammonia challenge would 
require ventilation duration and speed that would chill chicks.  
Baby chicks are unable to regulate their body temperature like 
older birds and must maintain body temperature (103-105 F) 
with supplemental heat the first week to 10 days post-hatch. 

 
1If the substance under review is for crops or livestock production, all of the questions from 205.600 (b)are N/A—not 177 
applicable. 178 
 
Category 3.  Is the substance compatible with organic production practices? Substance:  Aluminum sulfate 179 
 
 



 

 
Question 

 

 
Yes 

 

 
No 

 

 
N/A1 

 

 
Documentation 

(TAP; petition; regulatory agency; other) 

1. Is the substance compatible 
with organic handling? [§205.600 
b.2] 

  x  

2. Is the substance consistent with 
organic farming and handling? 
[§6517 c (1)(A)(iii); 6517 c 
(2)(A)(ii)] 

x   The use of alum treated litter is used by farming operations as 
fertilizer.  USDA-ARS research has shown that alum treated 
litter when used as fertilizer produced greater plant yields than 
ammonium nitrate. 
 
 
 

3. Is the substance compatible 
with a system of sustainable 
agriculture? [§6518 m.7] 

x   A long-term study conducted by USDA-ARS has shown that 
there are not detrimental effects with long term use of alum as 
an amendment to poultry litter. 
 
P.A. Moore, Jr., and D.R. Edwards. 2005. Long-term effects 
of poultry litter, alum-treated litter, and ammonium nitrate on 
aluminum availability in soils. J. Environ. Qual. 34:2104-2111. 
 
 
 

4. Is the nutritional quality of the 
food maintained with the 
substance? [§205.600 b.3] 

x   No toxic residues have been reported from the use of 
aluminum sulfate in poultry and turkey litter and millions of 
birds have been raised on alum treated litter. 
 
Huff, W.E., P.A. Moore, J.M. Balog, G.R. Bayyari, and N.C. 
Rath. 1996. Poult. Sci.75:1359-1364. 
American Feed Control Officials. 2012. 
Aluminum sulfate IFN 8-20-861 FDA Regulation: Reg. 
5821125. Anti-gelling agent for molasses, dewater of beet 
pulp. 
 
 
 

5. Is the primary use as a 
preservative? [§205.600 b.4] 

 x  Although alum dries litter and has been shown to reduce 
Listeria and Darkling Beetles but it is primarily used to 
neutralize ammonia (NH3) and convert it to an ammonium ion 
(NH4+). NH4+ is not volatile remaining in the litter, increasing 
its fertilizer nutrient value. 
 
References: 

6. Is the primary use to recreate or 
 improve flavors, colors, textures, 
or nutritive values lost in 
processing (except when required 
by law, e.g., vitamin D in milk)? 
[205.600 b.4] 

 x  There is one publication that indicates that alum improves 
sellable processing yield.   
 
Miles, D.M., S.L. Branton, and B.D. Lott. 2004. Atmospheric 
ammonia is detrimental to the performance of modern 
commercial broilers. Poult. Sci. 83:1650-1654. 
 
 

7.  Is the substance used in 
production, and does it contain an 
active synthetic ingredient in the 
following categories: 
a. copper and sulfur compounds; 
 

x   Aluminum sulfate is 48.49% sulfate or 16.2% sulfur. 

b. toxins derived from bacteria;  x   
c. pheromones, soaps, 
horticultural oils, fish emulsions, 
treated seed, vitamins and 
minerals? 

x   Aluminum sulfate contains the minerals: Aluminum and sulfur. 

d. livestock parasiticides and 
medicines? 
 

x   Elevated application rates of aluminum sulfate have been 
shown effective against Darkling Beetles a poultry house pest 
know to be a bio-accumulator of several poultry pathogens. 
 
 
 



 

 
 
1If the substance under review is for crops or livestock production, all of the questions from 205.600 (b) are N/A—not 180 
applicable. 181 

  
References: Effects of aluminum sulfate on bird health, bird well-being, live 
performance and improved nutrient value when aluminum sulfate treated litter is used 
as fertilizer. 
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11. Petition justification: At the present time no commercially available litter amendments are 370 
approved for organic use in poultry, turkeys or livestock.  Air quality and the effects of even low 371 
levels of ammonia on bird physiology is significant, effecting bird health, well-being and live 372 
performance.  Ammonia also poses a health risk to caretakers.  Chemtrade has had numerous 373 
requests from poultry and turkey producers, and animal health distributors to obtain organic 374 
certification for alum based litter amendments.  Aside from ammonia control alum (aluminum 375 
sulfate) containing litter amendments have the added environmental benefit of binding soluble 376 
phosphorus preventing runoff of soluble phosphorus into streams, lakes, waterways and  377 
groundwater. Because of aluminum sulfate’s ability to bind soluble phosphorus, alum based 378 
products are approved for use in EPA/NRCS EQUIP programs, where producers are paid an 379 
incentive for using alum based litter amendments. From a natural fertilizer standpoint,  380 
aluminum sulfate has been shown to increase plant yields of tall fescue research plots in a 20 381 
year USDA study, achieving plant yields comparable to ammonium nitrate.  Aluminum sulfate 382 
treated bedding that is land applied has a characteristic slow release of essential plant 383 
nutrients. Plants secrete acid from their roots that release aluminum sulfate bound minerals 384 
(phosphorus and other minerals) on an as needed basis into the soil, making them available to 385 
the plant. It is our belief that alum based litter amendments are the safest and the most 386 



 

effective litter amendments on the market. It is our hope that the NOP Board will give serious 387 
consideration to the approval of aluminum sulfate based litter amendments for use in organic 388 
poultry, turkey and livestock production. 389 
 
 

End of Petition 




