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1.
GENERAL INFORMATION

OECD HPV Chemical Programme, SIDS Dossier, approved at SIAM 24 (17-20 April 2007)
1.01
SUBSTANCE INFORMATION


A.
CAS number
7783-28-0


B.
Name (IUPAC name)
Diammonium hydrogenorthophosphate


C.
Name (OECD name)
Diammonium phosphate (DAP)


D.
CAS Descriptor 
Diammonium phosphate (DAP)

E.
EINECS Number
231-987-8


F.
Molecular Formula
H9N2O4P


G.
Structural Formula
(NH4)2HPO4
SMILES:  N(H)(H)(H)(H)OP(=O)(O)ON(H)(H)(H)(H)


H.
Substance Group
Not applicable


I.
Substance Remark
Not applicable


J.
Molecular Weight
132.06

1.02 OECD INFORMATION


A.
Sponsor Country 
Not applicable


B.
Lead Organization 
Not applicable

C.
Name of Responder 



Name:
William Herz 


Address/Phones:

The Fertilizer Institute

820 First Street NE, Union Ctr Plaza Ste 430 

Washington, DC 20002 
Tel: (202) 515-2706

1.1
GENERAL SUBSTANCE INFORMATION


A.
Type of Substance 





element [  ]; inorganic [X]; natural substance [  ]; organic [  ]; organometallic [  ]; petroleum product [  ]


B.
Physical State (at 20( C and 1.013 hPa)

gaseous [  ]; liquid [  ]; solid [X]


C.
Purity 
≥87% DAP; (pure DAP is 21.2% N, 53.8% P2O5)
1.2
SYNONYMS






Ammonium phosphate, dibasic






Diammonium hydrogenphosphate






Diammonium phosphate






DAP






Phosphoric acid, diammonium salt






Ammonium hydrogen phosphate





Diammonium hydrogen orthophosphate






Diammonium hydrogen tetraoxophosphate
1.3
IMPURITIES


Remarks:
Fe and Al phosphate compounds
1.4
ADDITIVES


Remarks:
None identified

1.5
QUANTITY


(a)


Remarks:
27 million tonnes DAP: Main production: 10 million in USA and 11 million in Asia.

References:
www.fertilizer.org; International Fertilizer Industry Association, Statistics 2005.

(b)


Remarks:
18,700,000 tonnes (1992)


Reference:
United Nations Industrial Development Organization (UNIDO) and International Fertilizer Development Center (IFDC).  1998.  Fertilizer Manual.  Kluwer Academic Publishers, The Netherlands.

1.6
LABELING AND CLASSIFICATION 


Remarks:
No specific labeling required.

1.7
USE PATTERN


A.
General 


Type of Use:
Category:



(a)
main
Wide dispersive use




industrial
Agricultural




use
Fertilizers



(b)
main
Wide and nondispersive uses




industrial
Chemical




use
Textile processing, flame retardants, laboratory chemicals, intermediates, food additives, and corrosive inhibitors


Remarks:

Ammonium phosphates, particularly DAP, are the most popular fertilizers worldwide because of their high analysis and good physical properties.


Reference:

1) European Commission 2000.  Diammonium Hydrogenorthophosphate.  International Uniform Chemical Information Database.  Year 2000 CD–ROM edition.




2) United Nations Industrial Development Organization (UNIDO) and International Fertilizer Development Center (IFDC).  1998.  Fertilizer Manual.  Kluwer Academic Publishers, The Netherlands.

B.

Uses in Consumer Products

Remarks:
DAP may be a component of lawn and garden fertilizers.

1.8
OCCUPATIONAL EXPOSURE LIMIT VALUE

Exposure limit value


Type:
OSHA PEL


Value:
15 mg/m3 total dust; 5 mg/m3 respirable fraction.


Remark:
No specific limit has been set, however, the federal OSHA PEL for particulates not otherwise regulated applies to all fertilizer dusts.  Regulated limits may vary in local jurisdictions.

1.9
SOURCES OF EXPOSURE


Remarks:
Exposures are expected to be limited because DAP is manufactured in closed systems.  DAP can be absorbed into the body by inhalation of its aerosol or dust, or after direct exposure to skin or eyes.  Engineering controls such as mechanical ventilation, process or personnel enclosure, control of process conditions, and process modifications significantly reduce exposure.  Local exhaust (ventilation) control as close to the point of generation is both the most economical and safest method to minimize personnel exposure to airborne concentrations.  Personal protective equipment includes neoprene or nitrile gloves, dust masks or fume hoods as appropriate, chemical safety goggles, and impervious apron, sleeves and boots.  Field exposure to workers is possible when handling and using on farms as a fertilizer.  However, fertilizers are applied by mechanical spreaders, which reduces contact exposure.



Environmental releases are controlled at the manufacturing plant.  Gaseous emissions are low due to use of scrubbers and liquid effluent is recovered as much as possible.  Exposure to environmental receptors is dependent on the amount used as fertilizer on fields, the climatic conditions, and the hydrological conditions of the area of application.  Phosphate materials are common in the environment and are essential nutrients for both plants and animals.


References:

1) HSDB. 1999. Diammonium phosphate. National Library of Medicine, Bethesda, MD.




2) IPCS.  1993.  International Chemical Safety Cards No. 0217.  Ammonium Phosphate Dibasic.
Remarks:
MAP/DAP: Production is usually carried out in a big, dedicated unit. Large quantities of diluted phosphoric acid are neutralised with ammonia in a pre-neutraliser, or a pipe reactor, or a combination of both. The resulting slurry is later granulated, dried and conditioned in a conventional granulation loop. Exhaust gas treatment is made by a combination of high performance cyclones and intensive wet scrubbing with phosphoric acid liquors and acidic water.

References:
European Commission, Integrated Pollution Prevention Control, Draft Reference Document on Best Available Techniques for the Manufacture of Large Volume Inorganic Chemicals _Ammonia, Acids and Fertilisers, October 2006).

1.10
ADDITIONAL REMARKS


A.
Options for disposal


Remarks:
DAP should be disposed of in accordance with federal, state and local environmental control regulations. Generally a sufficient method is to sweep spilled substance into covered containers, and wash away the remainder with plenty of water.


References:
IPCS.  1993.  International Chemical Safety Cards No. 0217.  Ammonium Phosphate Dibasic.

B.
Last literature search

The robust summaries were prepared by THE WEINBERG GROUP, INC. (USA). The last literature search was performed in January 2003. The SIDS dossier was updated by NOTOX BV (Netherlands). 

2.
PHYSICAL-CHEMICAL DATA

2.1
MELTING POINT


Value:
155(C


Decomposition:
Yes [X]  No [  ]  Ambiguous [  ]


Sublimation:
Yes [  ]  No [X]  Ambiguous [  ]


Method:
Not specified


GLP:
Yes [  ]  No [  ]  ? [X]


Reliability:
2



Handbook; Peer reviewed secondary data source.

Flag:
Critical study for SIDS endpoint.


References:
Lide, D.R.  1992.  CRC Handbook of Chemistry and Physics.  Boston:  CRC Press.

Value:
185(C


Decomposition:
Yes [X]  No [  ]  Ambiguous [  ]


Sublimation:
Yes [  ]  No [X]  Ambiguous [  ]


Method:
Not specified


GLP:
Yes [  ]  No [  ]  ? [X]


Reliability:
2



Handbook; Peer reviewed secondary data source.

References:
Lewis Sr RJ, Ed. 1996. SAX's Dangerous Properties of Industrial Materials. 9th ed. New York: Van Nostrand Reinhold.
2.2
BOILING POINT


Remarks:
Not applicable.  Decomposes; see melting point.
2.3
DENSITY 


(a)


Type:
Bulk density [  ];  Density [X];  Relative Density [  ]


Value:
1.619 g/cm3 

Temperature:
20(C


Method:
Not specified


GLP:
Yes [  ]  No [  ]  ? [X]


Reliability:
2



Handbook; Peer reviewed secondary data source.

Flag:
Critical study for SIDS endpoint.


References:
Lide, D.R.  1992.  CRC Handbook of Chemistry and Physics.  Boston:  CRC Press.


(b)


Type:
Bulk density [X];  Density [  ];  Relative Density [  ]


Value:
0.93 g/mL 


Temperature:
20(C


Method:
Not specified


GLP:
Yes [  ]  No [  ]  ? [  ]


Remarks:
Granular product for fertilizers


Reliability:
2



Handbook; Peer reviewed secondary data source.



References:
Lewis, Jr., R.J.  1992.  Sax's Dangerous Properties of Industrial Materials. 8th ed. Vol. II. New York:  Van Nostrand Reinhold.

2.4
VAPOR PRESSURE


(a) 

Value:
Loses gradually about 8% NH3 on exposure to air.

Temperature:
Not specified

Method:
Not specified


GLP:
Yes [  ]  No [  ]  ? [X]


Remarks:
The vapour pressure of DAP itself will be negligible as it is an inorganic salt and loss of ammonia gas is due to the slow decomposition of this compound to MAP + NH3.

Reliability:
2


Handbook; Peer reviewed secondary data source.

Flag:
Critical study for SIDS endpoint.


References:


Merck Index CD-ROM, 2000.

(b)

Value:
< 100 Pa


Temperature:
20(C


Method:
Not specified


GLP:
Yes [  ]  No [  ]  ? [X]


Remarks:
Ammonia gas over granular fertilizer product.


Reliability:
4


Secondary source


References:
European Commission 2000.  Diammonium Hydrogenorthophosphate.  International Uniform Chemical Information Database.  Year 2000 CD–ROM edition.


(c)


Remarks:
Evaporation at 20oC is negligible.   


Reliability:
4


Secondary source

References:
IPCS.  1993.  International Chemical Safety Cards No. 0217.  Ammonium Phosphate Dibasic.

2.5
PARTITION COEFFICIENT logPow


Remarks:
The log Kow is not applicable to inorganic salts as they are ionised substances in solution that do not have a non-ionisable form and therefore, they are not anticipated to partition between organic and aqueous phases. .
2.6
WATER SOLUBILITY


A.
Solubility


(a)


Value:
5.88 x 105 mg/L 


Temperature:
20(C


Description:
Miscible [  ]; Of very high solubility [X];



Of high solubility [  ];  Soluble [  ];  Slightly soluble [  ]



Of low solubility [  ]; Of very low solubility [  ]; Not soluble [  ]


Method:
Not specified


GLP:
Yes [  ]  No [  ]  ? [X]


Remarks:
Practically insoluble in ethanol, acetone, and ammonia


Reliability:
2



Handbook; Peer reviewed secondary data source.

Flag:
Critical study for SIDS endpoint.


References:
Budavari, S.  1996.  The Merck Index.  Whitehouse Station:  Merck Research Laboratories.

(b)


Value:
400 g/L 


Temperature:
20(C


Description:
Miscible [  ]; Of very high solubility [X];



Of high solubility [  ];  Soluble [  ];  Slightly soluble [  ]



Of low solubility [  ]; Of very low solubility [  ]; Not soluble [  ]


Method:
Not specified


GLP:
Yes [  ]  No [  ]  ? [X]


Reliability:
2



Handbook; Peer reviewed secondary data source.

Flag:
Critical study for SIDS endpoint.


References:
Lide, D.R.  1999/2000.  CRC Handbook of Chemistry and Physics.  80th ed. Boca Raton, CRC Press.

B.
pH Value, pKa Value


pH Value:
~ 8 


Concentration:
1%


Temperature:
20(C


Method:
Not specified


GLP:
Yes [  ]  No [  ]  ? [X]


Reliability:
2



Handbook; Peer reviewed secondary data source.

Flag:
Critical study for SIDS endpoint.


References:
Budavari, S.  1996.  The Merck Index.  Whitehouse Station:  Merck Research Laboratories.

pKa Value:
ammonium: 9.25



phosphoric acid: pK1 = 2.16, pK2 = 7.21, pK3

Temperature:
25(C


Method:
Not specified


GLP:
Yes [  ]  No [  ]  ? [X]


Reliability:
2



Handbook, peer-reviewed secondary data source.

Flag:
Critical study for SIDS endpoint.


References:
Lide, D.R. (ed.).  CRC Handbook of Chemistry and Physics 80th ed.  1999/2000. Boca Raton, CRC Press.  
2.7
FLASH POINT (liquids)

Remarks:
Not applicable

2.8
AUTO FLAMMABILITY (solid/gases)


Remarks:
Not flammable


Reliability:
4



Secondary source


References:
European Commission 2000.  Diammonium Hydrogenorthophosphate.  International Uniform Chemical Information Database.  Year 2000 CD–ROM edition.

2.9
FLAMMABILITY


Remarks:
Not flammable


Reliability:
4



Secondary source


References:
European Commission 2000.  Diammonium Hydrogenorthophosphate.  International Uniform Chemical Information Database.  Year 2000 CD–ROM edition.

2.10
EXPLOSIVE PROPERTIES


Remarks:
Not explosive


Reliability:
4



Secondary source


References:
European Commission 2000.  Diammonium Hydrogenorthophosphate.  International Uniform Chemical Information Database.  Year 2000 CD–ROM edition.

2.11
OXIDIZING PROPERTIES


Remarks:
No known oxidizing properties


Reliability:
4



Secondary source


References:
European Commission 2000.  Diammonium Hydrogenorthophosphate.  International Uniform Chemical Information Database.  Year 2000 CD–ROM edition.

2.12
OXIDATION: REDUCTION POTENTIAL

Remarks:
No data available

2.13
ADDITIONAL DATA


Remarks:
The substance decomposes on heating above 100oC, on contact with strong bases, producing toxic and corrosive fumes including ammonia, nitrogen oxides and phosphorous oxides.  The solution in water is a weak base.  Reacts vigorously with strong acids and strong oxidants.  Gradually gives off ammonia on exposure to air.


References:
IPCS.  1993.  International Chemical Safety Cards No. 0217.  Ammonium Phosphate Dibasic.

Reliability:
4



Secondary source.
3.
ENVIRONMENTAL FATE AND PATHWAYS

3.1
STABILITY

3.1.1
PHOTODEGRADATION


Remarks:
No data available. Simple inorganic salts such as phosphates are not susceptible to photodegradation.
3.1.2
STABILITY IN WATER


Remarks:
Can persist in natural water.  Both the anion and cation are nutrients for algae.


Reliability:
4



Secondary source


References:
European Commission 2000.  Diammonium Hydrogenorthophosphate.  International Uniform Chemical Information Database.  Year 2000 CD–ROM edition.

Remarks:
DAP is completely dissociated into the ions in water. (common chemical knowledge)
3.1.3
STABILITY IN SOIL


Remarks:
Ammonium polyphosphate fertilizers degrade in soil to orthophosphates.  Half-lives in soil were 1-2 weeks.  Anaerobic conditions (by flooding) accelerated hydrolysis.

References:
Lohry, R. 2001. Ortho vs. poly. The Fluid Journal. Issue #35, 9(4): 1-3.


Remarks:
Both the anion and cation are nutrients for plants.


References:
European Commission 2000.  Diammonium Hydrogenorthophosphate.  International Uniform Chemical Information Database.  Year 2000 CD–ROM edition.

3.2
MONITORING DATA (ENVIRONMENTAL)


Remarks:
No data available.

3.3
TRANSPORT AND DISTRIBUTION BETWEEN ENVIRONMENTAL COMPARTMENTS INCLUDING ESTIMATED ENVIRONMENTAL CONCENTRATIONS AND DISTRIBUTION PATHWAYS

3.3.1
TRANSPORT


Remarks:
No data available.

3.3.2
THEORETICAL DISTRIBUTION (FUGACITY CALCULATION)


Remarks:
Fugacity modelling is not appropriate for inorganic salts, such as phosphates, which will predominantly be found in the terrestrial and aquatic environments in their dissociated forms..
3.4
IDENTIFICATION OF MAIN MODE OF DEGRADABILITY IN ACTUAL USE


Remarks:
No data available.

3.5
BIODEGRADATION


Remarks:
Standard biodegradation tests (e.g., ready biodegradability studies conducted according to OECD guidelines) are not applicable to the phosphates because the methods are based on carbon oxidation. The ammonium present in DAP may be nitrified.
3.6
BOD5, COD OR RATIO BOD5/COD


Remarks:
No data available.

3.7
BIOACCUMULATION


Remarks:
The phosphate salts are not expected to bioaccumulate in soil organisms or aquatic organisms; they are simple inorganic salts with high aqueous solubility and will exist in a dissociated form in solution..
4.
ECOTOXICITY

4.1
ACUTE/PROLONGED TOXICITY TO FISH


(a)

Type of test:
Static [X]; Semi-static [  ]; Flow-through [  ]; Open-system [X]; Closed-system [  ]


Species:
Cirrhinus mrigala



Exposure period:
96-hours


Results:
LC50 (fry; 21(C) = 1,700 mg/L



LC50 (fry; 26(C) = 1,610 mg/L



LC50 (fry; 31(C) = 298 mg/L



LC50 (fry; 36(C) = 115 mg/L



LC50 (fingerlings; 21(C) = 1,875 mg/L



LC50 (fingerlings; 26(C) = 1,665 mg/L



LC50 (fingerlings; 31(C) = 970 mg/L



LC50 (fingerlings; 36(C) = 655 mg/L


Analytical monitoring:
Yes [  ];  No [  ];  ? [X]


Method:
Bioassay tests were conducted on fry and fingerlings after methods described in APHA (1985).  Tests were made in 10-L aquaria at pH 7.5.  Each concentration was tested in four replicates accompanied by controls, with ten fry and four fingerlings per aquarium (i.e., forty fry and sixteen fingerlings per concentration).  


GLP:
Yes [  ]  No [  ]  ? [X]


Test substance:
Diammonium phosphate ((NH4)2HPO4), commercial grade


Remarks:
The toxicity of DAP to fish increased with increasing water temperature.  In addition, in tests in which fish were exposed to both DAP and the pesticide simazine, the presence of DAP fertilizer reduced the toxicity of simazine.


Reliability:
2



Test with juveniles


Flag:
Critical study for SIDS endpoint.


References:
1) Sarkar, S.K.  1997.  Toxicity of simazine, diammonium phosphate and rock phosphate to fish, snail and worm at various water temperatures.  Geobios 24:142-145.



2) American Public Health Association (APHA).  1985.  Standard Methods for the Examination of Water and Wastewater.  Washington, D.C.


(b)


Type of test:
Static [X]; Semi-static [X]; Flow-through [  ]; Open-system [X]; Closed-system [  ]


Species:
Sarotherodon mossambicus (Tilapia)


Exposure period:
96 hour


Results:
LC50 (pH 7.4; 28oC) = 550 mg/L


Analytical monitoring:
Yes [X];  No [  ];  ? [  ]


Method:
For the mortality study, ten individuals were exposed in static systems to concentrations of DAP (100 to 1000 mg/L).  For the food utilization and growth study, five fish were exposed to DAP concentrations ranging from 200 to 500 mg/L  These fish were fed twice a day, and the culture medium was changed every two days.


GLP:
Yes [  ]  No [  ]  ? [X]


Test substance:
(NH4)2HPO4 (fertilizer grade DAP; NPK ratio 18:46:0)


Remarks:
The LC50 was obtained by graphical interpolation of mortality at different concentrations.  Feeding rates decreased with increasing concentration (LOEC = 300 mg/L).  Growth also decreased with increasing concentration.  Metabolites of DAP contain ionized ammonium and phosphate, and these could disturb physiological activities of fish at high concentrations.  This sublethal concentration is 40 times lower than that of urea.


Reliability:
4


Number of fish too low, not a standard species tested


References:
Palanichamy, S., Arunachalam, S., and Balasubramanian, M.P.  1985.  Food consumption of Sarotherodon mossambicus (Trewaves) exposed to sublethal concentration of diammonium phosphate.  Hydrobiologia  128:233-237.


(c)


Type of test:
Static [X]; Semi-static [  ]; Flow-through [X]; Open-system [X]; Closed-system [  ]


Species:
Pimephales promelas (Fathead minnows)


Exposure period:
96 hour


Results:
LC50 (DAP; pH 7.8) = 155 mg/L



LC50 (Phos-Check® 202, 7-8 static) = 1320 (l PC202/L (equivalent to 150 mg DAP/L)


Analytical monitoring:
Yes [X];  No [  ];  ? [  ]


Method:
Concentrations of PC202 used in both the flow through and static bioassays were 2500, 1877, 1400, 1050, and 800 (l PC202/L slurry.  Each 20-L glass jar contained 15-L of solution and 10 fish.  DAP toxicity was also measured directly in static experiments.


GLP:
Yes [  ]  No [  ]  ? [X]


Test substance:
DAP, purity unknown and Phos-Check ® 202 (PC202)


Remarks:
The Phos-Check ® 202 slurry contained 10.6% DAP diluted with water, plus thickeners.  The flow-through LC50 for PC202 was 1,022 (l PC202/L.  The acute toxicity of PC202 is mainly due to the toxicity of the DAP content.  Because the test substance contains only 10% DAP, the usefulness of this test to the phosphates category is low.

Reliability:
4



Test substance contains only 10% DAP; limited details available.

References:
Inman, R.C.  1974.  Acute toxicity of Phos-Check® 202 and Diammonium Phosphate to Fathead Minnows. U.S. Air Force Environmental Health Laboratory, Kelly Air Force Base, TX.  Report EHL(K) 74-31.


(d)


Type of test:
Static [  ]; Semi-static [  ]; Flow-through[X]; Open-system [  ]; Closed-system [  ]


Species:
Salmo gairdneri (rainbow trout)

Exposure period:
96 h


Results:
96h-LC50 26.5-27.0 mg NH3-N/L, 96h-LC50 0.636-0.694 mg NH3/L


Analytical monitoring:
Yes [X]; No [  ];? [  ]


Method:
Not specified

TEST ORGANISMS

· Species: Salmo gairdneri (rainbow trout)

· Supplier: Fish Cultural Development Center, Bozeman, Montana, USA and Ennis National Fish Hatchery, Montana, USA

-
Wild caught: no

· Age/size/weight/loading: unknown/5.8 cm (test 1), 6.2 cm (test 2)/1.7 g (test 1), 2.1 g (test 2)/28 mg/L (test 1), 35 mg/L (test 2)

· Feeding (pre treatment): no

-
Feeding during test: no

STOCK AND TEST SOLUTION AND THEIR PREPARATION

-
Dispersion: not specified

· Vehicle, solvent: no

-
Concentration of vehicle/solvent: 0 mL/L

-
Other procedures: no

DILUTION WATER

-
Source: spring water

-
Alkalinity: 157-235 mg CaCO3/L

-
Hardness: 178-190 mg CaCO3/L

-
TOC: 3.3

-
Na/K: 3.05

-
pH: 7.8-8.1

TEST SYSTEM

-
Test type: flow through

-
Concentrations: 0 and 5 concentrations

-
Dosing rate: 4.8/day

-
Renewal of test solution: every 5 h

-
Exposure vessel type: 60 L copolymer plastic tanks 

· Number of fish: 10/vessel, 1 vessel/treatment

-
Test duration: 96 h

-
Test parameter: mortality, behaviour

- Observation times: at 4-8 h intervals during 1st 24 h, 6-12 intervals during next 72 h, 96h.

- Aeration: no

PHYSICAL MEASUREMENTS

-
Measuring times: on days of analyses or at least once

-
Test temperature: 12.1-13.4°C

-
Dissolved oxygen: >78%

-
pH: 37.8-8.1

-
Adjustment of pH: no

ANALYSES

· Method: NH3-N by nesslerization method. Calculation to NH3 concentrations using formulas of Emerson et al. en table of Thurston et al.
-
Sampling times: 3-4 times starting on day 2.

STATISTICAL METHOD:

Trimmed Spearman-Karber


Results: 
-
Nominal concentrations (mg/L): NH3-N not 

specified, 0.10 mg NO3-N/L, 0.0 mg/L NO2-N/L, 47.0-49.3 mg Ca/L, 14.2-17.1 mg Mg/L, 0.01-38 mg PO4-P/L.

· Mortality: Not specified.

· Other effects: turbidity 0/96 hr 205/130 mg/L, survivors showed nervousness.

-
Effect concentration vs. test substance solubility: solubility (based on precipitation) higher than effect concentration.

-
Dose related effects: mortality, pH.

GLP:



Yes [  ]  No [X]  ? [  ]


Test substance:
Diammonium phosphate, CAS 83-28-0, reagent grade.


Remarks:
The report is limited to the data mentioned in the summary. Too high conductivity (340 Si).  The usefulness of this study for comparison with other acute fish toxicity tests is limited given the differences in endpoints measured.

Reliability:
2


Similar to guideline study and therefore study is valid, but effect assessed was not mortality.

References:
Thurston, R.V. and Russo, R.C., 1983. Acute toxicity of ammonia to rainbow trout. Transactions of the American Fisheries Society. 112: 696-704.


(e)



Type of test:
Static [X]; Semi-static [  ]; Flow-through [  ];Open-system [X]; Closed-system [  ]


Species:
Oncorhynchus kisutch (Coho salmon), Salmo gairdneri (Rainbow trout), Pimephales promelas (Fathead minnows), Lepomis macrochirus (Bluegills), Micropterus salmoides (Largemouth bass)


Exposure period:
96 hour


Results:
LC50 (Coho salmon fry; 11oC) = 90-580 mg/L



LC50 (Coho salmon fingerling; 11oC) = 1,000->1,500  mg/L



LC50 (Rainbow trout fry; 11oC) = 150-700 mg/L



LC50 (Rainbow trout fingerling; 11oC) = 1,000 mg/L



LC50 (Fathead minnow; 21oC) = 940->1,000 mg/L



LC50 (Bluegills; 21oC) = > 1,500 mg/L



LC50 (Largemouth bass; 21oC) = 1,160->1,500 mg/L


Analytical monitoring:
Yes [  ];  No [X];  ? [  ]


Method:
Static tests were performed in reconstituted water with a pH of 7.4.  Fish were acclimated for at least 14 days before testing. 


GLP:
Yes [  ]  No [  ]  ? [X]


Test substance:
Chemical forest fire retardant formulations:  Fire-Trol 100 and Fire-Trol 931 (ammonium sulfate or polyphosphate with an attapulgite thickener), and Phos-Chek 202 and Phos-Chek 259 (diammonium phosphate with a guargum derivative thickener) were mixed with water.


Remarks:
In all formulations, the toxic effects generally manifested within 24-h of exposure and LC50 values at 24 and 96 h were not substantially different.  The primary contributor to the acute toxicity of the compounds is believed to be un-ionized ammonia.


Reliability:
4



Test substance insufficiently identified


References:
Johnson, W.W. and Sanders, H.O.  1977.  Chemical forest fire retardants:  Acute toxicity to five freshwater fishes and a scud.  Technical Papers of the U.S. Fish and Wildlife Service.

4.2
ACUTE TOXICITY TO AQUATIC INVERTEBRATES


A.
Daphnia

Type of test:
Static [X]; Semi-static [  ]; flow-through [  ]; Open-system [  ]; Closed-system [  ]


Species:
Daphnia magna Straus


Exposure period:
48 h


Results:
48h-EC50 52-81 mg NH3-N/L (i.e. 0.73-4.86 mg un-ionized ammonia/L)


Analytical monitoring:
Yes [X];  No [  ];  ? [  ]


Method:
ASTM standard (1989)







TEST ORGANISMS

-
Species: Daphnia magna Straus

-
Source/supplier: not specified

-
Breeding method: ASTM standard (1984, 1992), culture medium well water (hardness 264-284 mg/L, alkalinity 166 mg CaCO3/L, pH 8.56).

-
Age: <24 h old at test initiation

STOCK AND TEST SOLUTION AND THEIR PREPARATION

-
Vehicle, solvent: no

-
Concentration of vehicle/ solvent: 0 ml/L

-
Other procedures: addition of stock dilutions in dionized water or direct addition to dilution water. 

DILUTION WATER

-
Source: soft and hard ASTM water, reconstituted by adding appropriate amounts of salts to reverse osmosis purified and deionized water.

-
Alkalinity: soft/hard 32/112 mg CaCO3/L

-
Hardness: soft/hard 42/162 mg CaCO3/L

-
pH: soft/hard 7.60/8.23

TEST SYSTEM

-
Test type: static

-
Concentrations: 0 and 8-9 concentrations with a 60% dilution factor between the concentrations.

-
Renewal of test solution: no

-
Exposure vessel type: 250 mL beaker containing 200 mL medium

-
Number of individuals: 10/vessel, 3 vessels/


treatment of which 2 without daphnids

-
Test duration: 48 h

-
Test parameter: immobility

-
Observation times: 24 and 48 h

PHYSICAL MEASUREMENTS

-
Measuring times: 24 and 48 h

-
Dissolved oxygen: >72.5%

-
pH: 6.8-8.4

-
Adjustment of pH: no

ANALYSES

-
Method: ammonia analyses by ammonia electrode and pH meter (calculation of mV-values to NH3-N concentration using regression analysis (SAS)), nitrate analyses by cadmium reduction procedure and nitrite analyses by ferrous sulfate procedure.

-
Sampling times: ammonia analyses at 0 and 48 h in vessels without daphnids of 0, low, medium and high concentration, nitrate and nitrite analyses at 48 h in all concentrations.

STATISTICAL METHOD:

Moving average-angle method.


Results: 
-
Nominal concentrations (mg/L): not specified

-
Measured concentrations (mg/L): ammonium: not reported for the concentrations tested, nitrate: 0.08-0.88 and nitrite: 0.20-10.17.

-
Immobility: not reported for the concentrations tested (only EC50-values). 

-
Other effects: none

-
Dose related effects: mortality

-
Effect concentration vs. test substance solubility: not specified.


GLP:
Yes [  ]  No [  ]  ? [X]


Test substance:
Ammonium sulfate, CAS 7783-20-2, purity unknown. 


Remarks:
Tested was a fire control chemical. Next to the diammonium phosphate the test substance consisted of several other components: ammonium sulfate, guar gum thickener, spoilage inhibitor, corrosion inhibitor and iron oxide (red coloring agent). Not clear if diammonium phosphate or other components of the mixtures caused the toxicity.  The usefulness of these results for the phosphates category is low because of differences in test substances evaluated.

Reliability:
2


Similar to guideline study and therefore the study is valid.  However, the information is limited for the current category because the components were not well specified.

References:
McDonald, S.F., Hamilton, S.J., Buhl. K.J. and Heisinger, J.F., 1996. Acute toxicity of fire control chemicals to Daphnia magna (Straus) and Selenastrum capricornutum (Printz). Ecotoxicology and environmental safety. 33: 62-72.
B. Other aquatic organisms

(a)


Type of test:
Static [X]; Semi-static [  ]; Flow-through [  ]; Open-system [X]; Closed-system [  ]


Species:
Gammarus pseudolimnaeus (amphipod)


Exposure period:
96-hours


Results:
LC50 (Phos-Chek 202) = 52 mg/L



LC50 (Phos-Chek 259) = 40 mg/L


Analytical monitoring:
Yes [  ];  No [  ];  ? [X]


Method:
At least 10 amphipods per concentration were exposed for 96 hours to six concentrations of a commercial formulation containing 89% DAP plus thickening, coloring, and anti-corrosion additives.  Tests were conducted n reconstituted deionized water at a pH of 7.2-7.5 and hardness of 40-50 mg/L as CaCO3.  Temperature was maintained at 18 ( 1oC.


GLP:
Yes [  ]  No [  ]  ? [X]


Test substance:
Phos-Chek 202 and Phos-Chek 259, purity unknown

Reliability:
2



Not standard species


References:
Johnson, W.W. and Finley, M.T.  1980.  Handbook of Acute Toxicity of Chemicals to Fish and Aquatic Invertebrates.  USDOI, Fish & Wildlife Service Resource Publication 137.


(b)


Type of test:
Static [X]; Semi-static [  ]; Flow-through [  ]; Open-system [X]; Closed-system [  ]


Species:
Viviparus bengalensis (snail) and Branchiura sowerbyi (worm)


Exposure period:
96-hours


Results:
LC50 (V. bengalensis; 21(C) = 2,472 mg/L



LC50 (V. bengalensis; 26(C) = 2,450 mg/L



LC50 (V. bengalensis; 31(C) = 1,850 mg/L



LC50 (V. bengalensis; 36(C) = 1,005 mg/L



LC50 (B. sowerbyi; 21(C) = 2,455 mg/L



LC50 (B. sowerbyi; 26(C) = 2,005 mg/L



LC50 (B. sowerbyi; 31(C) = 1,740 mg/L



LC50 (B. sowerbyi; 36(C) = 1,200 mg/L


Analytical monitoring:
Yes [  ];  No [  ];  ? [X]


Method:
Bioassay tests were conducted on snails and worms after methods described in APHA (1985).  Tests were made in 100 mL glass beakers at pH 7.5.  Each concentration was tested in four replicates accompanied by controls, with  either six snails or ten worms per beaker (i.e., 24 snails and 40 worms per concentration).




GLP:
Yes [  ]  No [  ]  ? [X]


Test substance:
Diammonium phosphate ((NH4)2HPO4), commercial grade


Remarks:
The toxicity of DAP to both species increased with increasing water temperature.  In addition, in tests in which snails and worms were exposed to both DAP and the pesticide simazine, the presence of DAP fertilizer reduced the toxicity of simazine.


Reliability:
2



Non-standard test.


References:
1) Sarkar, S.K.  1997.  Toxicity of simazine, diammonium phosphate and rock phosphate to fish, snail and worm at various water temperatures.  Geobios 24:142-145.



2) American Public Health Association (APHA).  1985.  Standard Methods for the Examination of Water and Wastewater.  Washington, D.C.

4.3
TOXICITY TO AQUATIC PLANTS, e.g. algae


(a)


Species:
Pseudokirchneriella subcapitata

Endpoint:
Biomass [ X ]; Growth rate [ X ]; Other [  ]


Exposure period:
72 hours


Analytical monitoring:
Yes [ X ];  No [  ];  ? [  ]


Method:
OECD 201, 1984.
TEST ORGANISMS

-
Species: Pseudokirchneriella subcapitata
-
Source/supplier: University of Texas Algal Collection, Austin, USA.

-
Laboratory culture: yes

-
Method of cultivation: periodically, new cultures were inoculated from using a portion of the parent stock or cloned from an existing culture derived from the parent stock; the algal culture for this test was 6 days old at study initiation.

-
Pretreatment: no

-
Initial cell concentration: 1.05*104 cells/mL

STOCK AND TEST SOLUTION AND THEIR PREPARATION

-
Vehicle, solvent: no

-
Concentration of vehicle/ solvent: 0 mL/L

-
Other procedures: 100 and 50 mg/L were prepared by direct addition to freshwater algal nutrient medium followed by sonication and 50% serial dilutions were prepared from the 50 mg/L solution to prepare subsequent test solutions. 

DILUTION WATER

-
Source: freshwater algal nutrient medium by addition of nutrients to ABC reagent water
GROWTH/TEST MEDIUM CHEMISTRY

· pH: 7.5 ± 0.1
TEST SYSTEM

-
Test type: static

-
Concentrations (nominal): 0, 1.56, 3.13, 6.25, 12.5, 25.0, 50.0 and 100 mg/L DAP
-
Renewal of test solution: no

-
Exposure vessel type: 250 mL Erlenmeyer flask containing 100 mL solution.

-
Number of replicates: 3

-
Test duration: 72 h

-
Test parameter: biomass and growth rate. 

-
Observation times: 24, 48 and 72 hours
PHYSICAL MEASUREMENTS

-
Measuring times: 0 and 72 h

-
pH: 0 h: 7.4 (parent solutions); 72 h: 7.6-9.3 (replicate A test flasks; control 9.0)
-
Temperature: 22.5-25.7 °C
ANALYSES

-
Method: total phosphate analysis by ion chromatography with electrochemical detection
-
Sampling times: 0 and 72 hours.

STATISTICAL METHOD:

Dunnett's test.

Results:
-
Nominal concentrations (mg/L): 0, 1.56, 3.13, 6.25, 12.5, 25.0, 50.0 and 100 mg/L DAP
-
Mean calculated concentrations: 0, 0.995, 2.46, 4.92, 10.5, 22.9, 44.7 and 91.1 mg/L (64-92% of nominal; recovery in abiotic replicates was ≥93%). Due to incorporation of DAP in the algal biomass, effect values were determined based on initial calculated concentrations: 0, 1.65, 3.57, 6.41, 12.0, 24.1, 47.4 and 97.1 mg/L
-
Inhibition growth rate (vs control): no inhibition; stimulation at 6.41 mg/L and higher (5-9% relative to control).



- Inhibition biomass (% of control): no inhibition; stimulation at 6.41 mg/L and higher (17-36% relative to control).


NOEC (toxicity) = 97.1 mg DAP/L



NOEC (stimulation) = 3.57 mg DAP/L


Growth factor control: 98

GLP:
Yes [ X ]  No [  ]  ? [  ]


Test substance:
Diammonium phosphate (7783-28-0), purity unknown

Remarks:
No adverse inhibitory effects were observed.  There was some stimulation at 6.25 mg/L and above.  This was consistent with the known stimulatory effect of  phosphate compounds.  The reported NOEC reflects this stimulatory response and is not considered to be an adverse effect.  All reported concentrations were calculated from the total phosphate measurements.


Reliability:
2


Purity of test substance unknown.

Flag:



Critical study for SIDS endpoint.


References:
Aufderheide, J.A. and Bussard, J.B.  2000.  Toxicity of Diammonium Phosphate (DAP) to the Unicellular Green Alga, Selenastrum capricornutum.  ABC Study No. 46207.


(b)


Species:
Pseudokirchneriella subcapitata

Endpoint:
Biomass [X], Growth rate [X]; Other [  ]


Exposure period:
96 h


Results:
96h-IC50 18 mg test substance/L, corresponding with ~ 3.4 mg NH3-N/L.


Method:
ASTM standard (1992)


TEST ORGANISMS

-
Species: Pseudokirchneriella subcapitata, strain UTEX 1648

-
Source/supplier: University of Texas Algal Collection, Austin, USA.

-
Laboratory culture: yes

-
Method of cultivation: cells were transferred aseptically to ASTM algal assay medium (continuous photoperiod 4519 ± 182 lumens/m2, 25-27°C, pH 7.4-7.6) following ASTM standard (1992), cultures inoculated every 4 days.

-
Pretreatment: no

-
Initial cell concentration: 2.0*104 cells/mL

STOCK AND TEST SOLUTION AND THEIR PREPARATION

-
Vehicle, solvent: no

-
Concentration of vehicle/ solvent: 0 mL/L

-
Other procedures: addition of stock dilutions in dionized water or direct addition to dilution water. 

DILUTION WATER

-
Source: ASTM algal assay medium (aliquots of nutrient stock solutions in deionized water)

GROWTH/TEST MEDIUM CHEMISTRY

· pH: 7.4-7.6

TEST SYSTEM

-
Test type: static

-
Concentrations: 0 and 6 concentrations with a 60% dilution factor between the concentrations, two test substances.

-
Renewal of test solution: no

-
Exposure vessel type: 250 mL Erlenmeyer flask containing 125 mL ASTM algal assay medium.

-
Number of replicates: 3

-
Test duration: 96 h

-
Test parameter: biomass (measured by fluorometric analyses of chlorophyll a extracts). 

-
Observation times: 96 h

PHYSICAL MEASUREMENTS

-
Measuring times: 0 and 96 h

-
pH: 0 h: 6.5-7.1 (control), 6.2-6.6 others;


96 h: 8.0-8.4 (control), 4.3-8.5 (others)

ANALYSES

-
Method: ammonia analyses by ammonia electrode and pH meter (calculation of mV-values to NH3-N concentration using regression analysis (SAS)), nitrate analyses by cadmium reduction procedure and nitrite analyses by ferrous sulfate procedure.

-
Sampling times: ammonia analyses at 0 and 96 h in the control, low, medium and high concentration, nitrate and nitrite analyses at 96 h in all concentrations.

STATISTICAL METHOD:

Moving average-angle method.


Results: 
-
Nominal concentrations (mg/L): not specified

-
Measured low/mid/high concentrations: at 0 h 0.74/3.4/9.6 mg NH3-N/L, at 96 h 1/3/82% of initial concentration. 

-
Inhibition growth rate (vs control): not inhibited at pH<6.

-
Inhibition biomass (% of control): test substance 1 at 3.6-6.0 mg/L 112-116%, test substance 2 at 10 mg/L 143%.


GLP:
Yes [  ]  No [  ]  ? [X]


Test substance:
Fire control chemical containing unknown amount of  diammonium phosphate, CAS  7783-28-0.  Unknown purity. 
Remarks:
Tested substance was a fire control chemical. Next to the diammonium phosphate the test substances consisted of several other components (ammonium sulfate, guar gum thickener, spoilage inhibitor, corrosion inhibitor, iron oxide (red coloring agent), nitrogen/phosphorous ratio 14:1). 

Not clear if diammonium phosphate or other components of the mixtures caused the toxicity. 

pH differed by 2 units during the test. Rises were due to more cell growth at the lowest concentrations
Remarks:
Fire control chemical tested containing an unknown amount of DAP.  Therefore the study’s usefulness for the phosphates category is low.

Reliability:


2


Similar to guideline study and therefore study is valid; however, the information is limited for the current category because the components were not well specified.  .

References:
McDonald, S.F., Hamilton, S.J., Buhl. K.J. and Heisinger, J.F., 1996. Acute toxicity of fire control chemicals to Daphnia magna (Straus) and Selenastrum capricornutum (Printz). Ecotoxicology and environmental safety. 33: 62-72.

4.4
TOXICITY TO BACTERIA


Remarks:
No data available.

4.5
CHRONIC TOXICITY TO AQUATIC ORGANISMS

4.5.1
CHRONIC TOXICITY TO FISH


Remarks:
No data available.

4.5.2
CHRONIC TOXICITY TO AQUATIC INVERTEBRATES


Remarks:
No data available.

4.6
TOXICITY TO TERRESTRIAL ORGANISMS

4.6.1
TOXICITY TO SOIL DWELLING ORGANISMS


Remarks:
No data available.

4.6.2
TOXICITY TO TERRESTRIAL PLANTS


Remarks:
No data available.

4.6.3
TOXICITY TO OTHER NON MAMMALIAN TERRESTRIAL SPECIES (INCLUDING AVIAN)


Remarks:
No data available.

4.7
BIOLOGICAL EFFECTS MONITORING (INCLUDING BIOMAGNIFICATION)


Remarks:
No data available.

4.8
BIOTRANSFORMATION AND KINETICS


Remarks:
No data available.

4.9
ADDITIONAL REMARKS


(a)


Type of test:
Static [X]; Semi-static [  ]; Flow-through [  ]; Open-system [ ]; Closed-system [  ]


Species:
Clarias batrachus (Teleostei)


Exposure period:
144/144/120/96/72/48/24 h for 0/0.81/0.86/0.92/0.97/1.01 and 1.10 g/L.


Results:
At 0.81-1.1 g/L diammonium phosphate decreased Hb to 10-13%, Hct to 11-14% and RBC to 17-22% and increased TLC to 220-325% of 72h-control value.


Analytical monitoring:
Yes [  ];  No [X];  ? []


Method:
Not specified

TEST ORGANISMS

· Species: Clarias batrachus (Teleostei)

· Supplier: no

-
Wild caught: river Gomati of Lucknow, India.

DILUTION WATER

-
Source: tap water

-
Alkalinity: 260-290 mg/L (Methyl orange)

-
Hardness: 163-184 mg/L

-
pH: 7.1-7.2

-
O2: ≥80%

TEST SYSTEM

-
Test type: Static
-
Concentrations: 0, 0.81, 0.86, 0.92, 0.97, 1.01 and 1.10 g/L.

-
Dosing rate: 0/day

-
Renewal of test solution: no

-
Exposure vessel type: glass aquarium

- Number of fish: 10 per vessel, 1 vessel/


treatment

-
Test duration: 144/144/120/96/72/48/24 h for 0/0.81/0.86/0.92/0.97/1.01 and 1.10 g/L.

-
Test parameter: haemoglobin, RBC count, haematocrit and TLC.

-
Observation times: at 24, 48, 72, 96, 120 and 144 h

PHYSICAL MEASUREMENTS

-
Measuring times: 24, 48, 72, 96, 120 and 144 h

-
Test temperature: 22.2-25.2°C

-
Dissolved oxygen:>80%

-
pH: 7.1-7.6

-
Adjustment of pH: no


Results: 
-
Nominal concentrations (g/L): 0, 0.81, 0.86, 0.92,


0.97, 1.01 and 1.10 mg/L.

- Mortality: not reported.

- Other effects: 

	Conc. 

(g/L)
	Ex-po-sure (h) 
	Mean Hb 

(g%)
	Mean RBC 

(x106/cm2)
	Mean Hct 

(%)
	Mean TLC 

(x103 cells/cm2)

	
	
	24h
	end ex-posure
	24h
	end ex-posure
	24h
	end ex-posure
	24h
	end ex-posure

	0
	144
	8.50

	n.m.

	3.561
	n.m.2
	22.4
	n.m.2
	22.9
	n.m.2

	0.81
	144
	6.57
	0.82 
	1.05
	0.62
	2.42
	2.80
	46.6
	50.5

	0.86
	120
	5.87
	1.08 
	0.87
	0.78
	2.72
	2.55
	37.7
	55.5

	0.92
	96
	4.20
	0.97 
	1.14
	0.69
	2.40
	2.45
	40.5
	64.6

	0.97
	72
	2.57
	1.04 
	0.92
	0.67
	2.65
	2.47
	45.8
	63.9

	1.01
	48
	1.32
	0.97 
	0.91
	0.67
	2.55
	2.62
	60.6
	68.0

	1.10
	24
	0.95
	0.95 
	0.80
	0.80
	3.20
	3.20
	74.0
	74.0



-




Dose related effects: Hb, Hct, RBC and TLC.

GLP:
Yes [  ]  No [X]  ? [  ]


Test substance:
Diammonium Phosphate, CAS 7783-28-0, nitrogen 18%, phosphoric acid 46%.


Remarks:
The report is limited to the data mentioned in the summary. Since the fish were collected from a river, homogeneity of the population can not be guaranteed.  Use of mixture limits usefulness for the phosphate category.

Reliability:

2 

References:

1) Trivedi, S.P., Singh, P., Sethi, N. and Singh, R.K., 1990. Evaluation of hematotoxic effects of two commonly used fertilizers, diammonium phosphate and urea, on fish Clarias batrachus. Ecotoxicology and environmental safety. 19: 135-142.




2) Trivedi, S.P., Sethi, N., Singh, S.K. and Singh, P.  1989.  Impact of fertilizer, diammonium phosphate, on haematological profile of teleost fish, Heteropneutes fossilis.  Bio. Mem. 15:166-174.


(b)


Type of test:
Static [X]; Semi-static [  ]; Flow-through [  ]; Open-system [ ]; Closed-system [  ]


Species:
Clarias batrachus

Exposure period:
up to 144 h


Analytical monitoring:
Yes [  ];  No [  ];  ? [X]


Method:
The fish were wild caught at the river Gomti (district Lucknow, India). In a static assay fish (number not specified) were exposed to concentrations of diammonium phosphate of 0.81, 0.86, 0.92, 0.97, 1.01 and 1.10 g/L; a control group was also included. After several exposure intervals fish were dissected and liver, kidney and muscle tissue were weighed and homogenised. The homogenates were used for estimation of 5'-nucleotidase activity by Campbell's method (1962). Maximum observation time (due to mortality): 144 h at 0.81 g/L, 120 h at 0.86 g/L, 96 h at 0.92 g/L, 72 h at 0.97 g/L, 48 h at 1.01 g/L, 24 h at 1.10 g/L



Results: 
Initially inhibition was observed after 24 h of exposure followed by an increased 5'-nucleotidase activity.


Conclusion:
Diammonium phosphate affects 5'-nucleotidase activity at all concentrations tested.


GLP:



Yes [  ]  No [  ]  ? [X]


Test substance:
Diammonium phosphate (CAS 7783-28-0)), purity unknown

Reliability:
4



The information given is limited to the above mentioned.



References:
Naqvi TS; Naqvi MS; Singh RK; 1993; Effect of fertilizer diammonium phosphate on liver, kidney and muscle 5'-nucleotidase activity of fresh water teleost fish Clarias batrachus. Biomedical and environmental sciences 6 (4); p. 385-8.


(c)


Type of test:
Static [X]; Semi-static [  ]; Flow-through [  ]; Other (e.g. field test) [  ]



Open-system [X]; Closed-system [  ]


Species:
Clarias batrachus (teleost)


Endpoint:
Length of fish [  ]; Weight of fish [  ]; 



Reproduction rate [  ]; Other [X]


Exposure period:
24- to 144-hours


Results:
See remarks.


Analytical monitoring:
Yes [  ];  No [  ];  ? [X]


Method:
Healthy fish collected from the river Gomti at Lucknow (India) were acclimatized for 96-hours.  Aquaria were maintained at  28(C and pH 7.22.  Fish were exposed for 24, 48, 72, 96, 120 or 144-hours to 810, 860, 920, 970, 1010, and 1100 mg/L diammonium phosphate.  Each treatment group consisted of ten fish.  Blood was collected from the tail to determine levels of serum glutamate pyruvate transaminase.


GLP:
Yes [  ]  No [  ]  ? [X]


Test substance:
Diammonium phosphate ((NH4)2HPO4), purity unknown.

Reliability:
4

Remarks:
The enzymatic activity increased above control in the initial periods of exposures at all concentrations, except at the highest concentration, which proved lethal and reduced activity.  While the authors conclude that DAP causes toxicity in the liver of C. batrachus, this endpoint really is a biomarker for exposure.  The true toxicological significance of this high dose response relative to environmentally significant doses and endpoints is uncertain.

References:
Singh, R., Singh, R.K., and Pande, P.N.  1995.  Biochemical toxicity of fertilizer di-ammonium phosphate to fish Clarias batrachus.  Uttar Pradesh J. Zool. 15(2):144-148.

5.
TOXICITY

5.0
TOXICOKINETICS, METABOLISM AND DISTRIBUTION

Remarks:
Phosphates are absorbed from the gastrointestinal tract as orthophosphate. The transport of phosphate from the lumen is an active, energy-dependent process, and there are factors that appear to modify the degree of its intestinal absorption.  Vitamin D stimulates phosphate absorption, and this effect has been reported to precede the action of the vitamin on transport of calcium ion.  In general, about two thirds of the ingested phosphate is absorbed from the gastrointestinal tract in adults.  Absorbed phosphate is almost entirely excreted into the urine.


Reference:
Goodman and Gilman's The Pharmacological Basis of Therapeutics 9th Ed.  1996.  p. 1524-5.
5.1 ACUTE TOXICITY

5.1.1 ACUTE ORAL TOXICITY

(a)


Type:
LD0 [  ]; LD100 [  ];  LD50 [ X ]; LDL0 [  ]; Other [  ]


Species/strain:
Sprague-Dawley rat, albino


Value:
> 2,000 mg/kg 
bw


Method:
OECD 425, "Up-and-Down Protocol"



An initial dose of two thousand milligrams of the test substance per kilogram of bodyweight was administered to one healthy female rat by oral gavage.  Due to the absence of mortality in this animal a second female received the same dose level.  Following the completion of dosing and 100% survival in a total of three females, a group of three males was tested (simultaneously) at the above dose level.  All animals were observed for mortality, signs of gross toxicity, and behavioral changes at least once daily for 14 days after dosing.  Bodyweights were recorded prior to administration and again on Days 7 and 14 (termination) after dosing.  Necropsies were performed on all animals at terminal sacrifice.


GLP:
Yes [ X ]  No [  ]  ? [  ]


Test substance:
Diammonium phosphate (dark brown granules), purity unknown

Remarks:
Prior to use, the test substance was ground in a coffee mill and administered by gavage as a 70% w/w suspension in distilled water (preliminary solubility testing indicated that suspension in excess of 70% were too viscous to be administered properly).  All animals survived, gained weight and appeared active and healthy throughout the study period.  No signs of toxicity were observed.


Reliability:
2


Purity of test substance unknown.

Flag:
Critical study for SIDS endpoint.


References:
Merkel, D.J.  2000.  Acute oral toxicity:  Up and down procedure in rats-limit test.  Product Safety Labs study number 9733.


(b)


Type:
LD0 [  ]; LD100 [  ];  LD50 [ X ]; LDL0 [  ]; Other [  ]


Species/strain:
Rat


Value:
The three values below were given:



>1000 mg/kg bw 



6500 mg/kg bw



>25100 mg/kg bw


GLP:
Yes [  ]  No [X]  ? [  ]

Test substance:
Diammonium phosphate (CAS 7783-28-0), purity unknown.

Reliability:
4.


Review article. The information given was limited to the above mentioned.


References:
Weiner ML; Salminen WF; Larson PR; Barter RA; Kranetz JL; Simon GS; 2001; Toxicological review of inorganic phosphates. Food and Chemical Toxicology 39 (8); p. 759-86.

5.1.2
ACUTE INHALATION TOXICITY


Remarks:
No data available.

5.1.3
ACUTE DERMAL TOXICITY


Type:
LD0 [  ]; LD100 [  ];  LD50 [ X ]; LDL0 [  ]; Other [  ]


Species/strain:
Sprague-Dawley rat, albino


Value:
>5,000 mg/kg bw


Method:
OECD 402, 1987.  Limit test (5 males/5 females).  DAP was applied to the shaved intact skin on the back of each rat and covered with gauze pads.  After 24 hours the pads were removed and the test areas gently wiped with water. The animals were observed for a post-dosing period of 14 days.

GLP:
Yes [ X ]  No [  ]  ? [  ]


Test substance:
Diammonium phosphate (dark brown granules), purity unknown

Remarks:
Prior to application, the test substance was ground in a coffee mill and moistened to achieve a dry paste by preparing a 85% w/w mixture.  All animals survived, gained weight and appeared active and healthy throughout the test.  No signs of toxicity were observed. 


Reliability:
2


Purity of test substance unknown.

Flag:
Critical study for SIDS endpoint.


References:
Merkel, D.J.  2000.  Acute dermal toxicity study in rats-limit test.  Product Safety Labs study number 9736.


(b)


Type:
LD0 [  ]; LD100 [  ];  LD50 [ X ]; LDL0 [  ]; Other [  ]


Species/strain:
Rabbit


Value:
>7940 mg/kg bw



>10000 mg/kg bw


Method:
Dermal exposure.


GLP:
Yes [  ]  No [X]  ? [  ]

Test substance:
Diammonium phosphate (CAS 7783-28-0), purity unknown.

Reliability:
4.


Review article. Values from different sources were reported. The information given was limited to the above mentioned.


References:
Weiner ML; Salminen WF; Larson PR; Barter RA; Kranetz JL; Simon GS; 2001; Toxicological review of inorganic phosphates. Food and Chemical Toxicology 39 (8); p. 759-86.

5.1.4
ACUTE TOXICITY BY OTHER ROUTES OF ADMINISTRATION


Remarks:
No data available.

5.2
CORROSIVENESS/IRRITATION

5.2.1
SKIN IRRITATION/CORROSION


Species/strain:
Rabbit


Results:
Highly corrosive [  ]; Corrosive [  ]; Highly irritating 



[  ]; Irritating [  ]; Moderately irritating [  ]; 



Slightly irritating [X];  Not irritating [X]


Remarks:
Application of the test substance for 4 hours yielded a mildly irritating classification under occlusion in a Draize test. Application for 24 hours under occlusion two other Draize tests yielded a non-irritating and classification.


GLP:
Yes [  ]  No [X]  ? [  ]


Test substance:
Diammonium phosphate (CAS 7783-28-0), purity unknown.


Reliability:
4.


Review article. The information given was limited to the above mentioned.


References:
Weiner ML; Salminen WF; Larson PR; Barter RA; Kranetz JL; Simon GS; 2001; Toxicological review of inorganic phosphates. Food and Chemical Toxicology 39 (8); p. 759-86.

5.2.2
EYE IRRITATION/CORROSION


Species/strain:
Rabbit


Results:
Highly corrosive [  ]; Corrosive [  ]; Highly irritating 



[  ]; Irritating [  ]; Moderately irritating [X]; 



Slightly irritating [X];  Not irritating [  ]


Remark:
Exposure for 24 h to diammonium phosphate yielded a slightly irritating to moderately irritating (solution) classification in a Draize test.


GLP:
Yes [  ]  No [X]  ? [  ]


Test substance:
Diammonium phosphate (CAS 7783-28-0), purity unknown.

Reliability:
4.


Review article. The information given was limited to the above mentioned.


References:
Weiner ML; Salminen WF; Larson PR; Barter RA; Kranetz JL; Simon GS; 2001; Toxicological review of inorganic phosphates. Food and Chemical Toxicology 39 (8); p. 759-86.

5.3
SKIN SENSITIZATION 


Remarks:
No data available.

5.4
REPEATED DOSE TOXICITY


(a)


Species:
Rat


Sex/strain:
Male/Female Crl:CD(SD)IGS BR


Route of administration:
Gavage


Exposure period:
Animals were divided between two subgroups (toxicity and reproductive subgroups).  The exposure period for the toxicity subgroup was 35 days, while the exposure period for the reproductive subgroup was at most 28 days among male and 53 days among females.


Frequency of treatment:
Daily


Doses:
0, 250, 750, and 1,500 mg/kg/day (doses were selected based on parameters assessed in a range-finding study at concentrations up to 1,000 mg/kg/day)


NOAEL:
250 mg/kg/day (general toxicity)



1,500 mg/kg/day (reproduction/developmental toxicity)


LOAEL:
750 mg/kg/day (general toxicity)



>1,500 mg/kg/day (reproduction/developmental toxicity)


GLP:
Yes


Method:
Performed according to OECD 422 (1996).



Toxicity subgroup: Animals comprising the toxicity subgroup (5 males and 5 females per dose group) were administered Diammonium Phosphate (DAP) for 5 weeks (7 days/week) via gavage administration.  Among toxicity subgroup animals, functional observations (sensory reactivity, grip strength, motor activity) and bleeds for hematology and blood chemistry were conducted during week 5 of treatment. Haematology parameters investigated were haematocrit, haemoglobin, red blood cell count, mean cell haemoglobin, mean cell haemoglobin concentration, mean cell volume, total and differential white cell count, platelet count, reticulocyte count, prothrombin time and activated partial thromboplastin time. Blood chemistry parameters investigated were alkaline phosphatase, alanine aminotransferase, aspartate aminotransferase, gamma-glutamyl transpeptidase, total bilirubin, urea, creatinine, glucose, total cholesterol, sodium, potassium, chloride, calcium, inorganic phosphorus, magnesium, total protein and albumin. Organ weights (adrenals, brain, epididymides, heart, kidney, liver, ovaries, pituitary, prostate, seminal vesicles, spleen, testes, thymus, thyroids (with parathyroids) and uterus with cervix) were recorded at termination during Week 6. The following organs and tissues (and any other abnormalities observed at necropsy) were processed for microscopic examination: adrenals, aorta, brain, caecum, colon, duodenum, epididymides, eyes, heart, ileum, jejunum, kidneys, liver, lungs, lymph nodes, mammary area, oesophagus, ovaries, pancreas, pituitary, prostate, rectum, salivary glands, sciatic nerves, seminal vesicles, skin, spinal cord, spleen, sternum (bone marrow), stomach, testes, thymus, thyroid, trachea, urinary bladder, uterus and vagina.



Reproductive subgroup: Animals comprising the reproductive subgroup (5 males and 10 females) were administered DAP for a period encompassing approximately 53 continuous days via oral gavage: 14 days of initial treatment, plus a maximum of 14 days of cohabitation to ensure mating, and among females, at least 25 days to litter and rear their young until day 4 of age.  Histology for reproductive subgroup animals was restricted to retained reproductive organs (and any other abnormalities observed at necropsy).


Result:
Toxicity subgroup: There were no treatment-related deaths and no signs of overt clinical toxicity.  Bodyweight gain and food consumption appeared to be suppressed among males at 1,500 mg/kg/day (bw 78% of control).  The only treatment-related change evident in haematology was a reduction in activated partial thromboplastin time for males at 750 or 1,500 mg/kg/day (74 and 76% of control, resp.).  There was a slightly greater variability in blood chemistry parameters, and the following were blood chemistry changes for males that may represent an effect of treatment: a non dosage-dependant elevation of alkaline phosphatase levels at 750 and 1,500 mg/kg/day (132 and 131% of control, resp.); reduced glucose and phosphorous levels at 1,500 mg/kg/day (79 and 82% of control, resp.); a dosage-dependant reduction in total protein at 750 and 1,500 mg/kg/day (93 and 91% of control, resp.) with a slightly elevated albumin/globulin ratio at the high dose (117% of control).  Changes in females were limited to a decrease in phosphorous levels and a non-significant increase in alkaline phosphatase levels at 1,500 mg/kg/day (81 and 122% of control, resp.). No effect was observed on functional observations. Reddening of the extremities during the first week of dosing was observed in all doses, including 250 mg/kg/day but reduced as the treatment period progressed.  Histological examination of the stomachs revealed some submucosal inflammation at all doses (0/5, 3/5, 4/5 and 2/5 for males and 0/5, 2/5, 4/5 and 4/5 for females at 0, 250, 750 and 1500 mg/kg bw), but this change was not dose dependent in males and was not statistically significant at the low dose.





Reproductive subgroup: There were no treatment-related deaths and no signs of overt clinical toxicity.  Bodyweight gain for reproductive subgroup females receiving 1,500 mg/kg/day was reduced during the first week of gestation (82% of control), after which they returned to levels comparable to the controls for the remainder of the study.  Mating performance and fertility were unaffected by treatment, and parental treatment had no apparent effect on the offspring to day 4 of age.


Test substance:
Diammonium Phosphate (DAP), 17.93% N and 46.86% P2O5 equivalent.

Reliability:
1


Flag:
Critical study for SIDS endpoint.


Reference:
Huntingdon Life Sciences Ltd.  2002.  DAP: 4-Week General Toxicity and Reproductive/Developmental Toxicity Screening Test.  Study Number WBG 001/022948. 


(b)


Species/strain:
Rabbit.


Sex:
Female [X]; Male [  ]; Male/Female [  ]; No Data [  ]


Number of animals:
10


Route of Administration:
drinking water


Exposure period:
5-16 months


Frequency of treatment:
not indicated


Post-exposure observation period: 
not indicated


Dose:
300-700 mg/kg in increasing doses


Control group:
Yes [X]; No [  ]; No Data [  ]



Concurrent no treatment [..];  Concurrent vehicle [  ]; Historical [  ]

Method:
Ten female rabbits were administered 300-700 mg/kg diammonium phosphate in increasing doses via drinking water for 5-16 months.

Results:
The average weight of the parathyroid glands - the only parameter assessed - was 235% of the control values. 


GLP:
Yes [  ]  No [X]  ? [  ]


Test substance:
Diammonium phosphate (CAS 7783-28-0), purity unknown.

Reliability:
4.


Review article. The information given was limited to the above mentioned.


References:
Weiner ML; Salminen WF; Larson PR; Barter RA; Kranetz JL; Simon GS; 2001; Toxicological review of inorganic phosphates. Food and Chemical Toxicology 39 (8); p. 759-86.

5.5
GENETIC TOXICITY IN VITRO

A.
Bacterial Test


Type:
Bacterial reverse mutation assay


System of testing:
Species/strain: Salmonella typhimurium TA 98, TA100, TA1535, TA1537 and E. coli WP2 uvrA


Concentration:
Experiment 1: 2.5, 7.5, 25, 75, 200, 600, 1800 and 5000 µg/plate (duplicate) 



Experiment 2: 50, 150, 500, 1,500, and 5,000 μg/plate (triplicate)

Vehicle:
distilled water

Metabolic activation:
With [  ]; Without [  ]; With and Without [X];


Aroclor 1254-induced rat liver S9-mix 


Results:



Cytotoxicity conc:

Experiment 1: None observed






Experiment 2: None observed



Precipitation conc:
Experiment 1: 1,800 μg/plate



Experiment 2: 5,000 µg/plate


Genotoxic effects:

+
?
-




With metabolic activation:
[  ]
[  ]
[X]




Without metabolic activation: 
[  ]
[  ]
[X]
Experiment 1

	With (+) or Without (-) S9-mix
	Test substance concentration

(μg/plate)
	Number of colonies/plate a)

	
	
	Base-pair substitution type
	Frame shift type

	
	
	TA100
	TA1535
	WP2uvrA
	TA98
	TA1537

	-S9 mix
	Solvent control
	130
	18
	13
	12
	7

	
	2.5
	101
	12
	12
	10
	4

	
	7.5
	118
	16
	14
	14
	4

	
	25
	103
	17
	11
	19
	6

	
	75
	102
	16
	16
	14
	5

	
	200
	128
	14
	11
	13
	7

	
	600
	91
	14
	10
	16
	6

	
	1800
	100 *
	14 *
	12 *
	12 *
	5 *

	
	5000
	83 *
	16 *
	10 *
	12 *
	5 *

	+S9 mix
	Solvent control
	145
	21
	14
	15
	9

	
	2.5
	119
	9
	18
	16
	9

	
	7.5
	124
	11
	14
	18
	6

	
	25
	117
	12
	17
	19
	7

	
	75
	99
	11
	14
	13
	6

	
	200
	110
	14
	13
	21
	6

	
	600
	92
	12
	17
	15
	7

	
	1800
	90 *
	13 *
	19 *
	17 *
	9 *

	
	5000
	95 *
	15 *
	9 *
	13 *
	6 *

	Positive control without S9 mix
	Name
	NaN3
	NaN3
	MMS
	2-NF
	9-AA

	
	Number of colonies/plate
	396
	176
	94
	97
	343

	Positive control with S9 mix
	Name
	2-AA
	2-AA
	2-AA
	2-AA
	2-AA

	
	Number of colonies/plate
	486
	87
	167
	459
	70


a) The average number of revertant colonies from two plates

*) Precipitate

2-NF= 2-nitrofluorene; 9-AA = 9-aminoacridine; MMS = methyl methanesulfonate
Experiment 2
	With (+) or Without (-) S9-mix
	Test substance concentration

(μg/plate)
	Number of colonies/plate a)

	
	
	Base-pair substitution type
	Frame shift type

	
	
	TA100
	TA1535
	WP2uvrA
	TA98
	TA1537

	-S9 mix
	Solvent control
	119
	20
	16
	12
	6

	
	50
	101
	17
	12
	12
	5

	
	150
	136
	17
	15
	9
	5

	
	500
	105
	17
	15
	10
	9

	
	1500
	121
	20
	13
	11
	7

	
	5000
	125 *
	19 *
	10 *
	11 *
	5 *

	+S9 mix
	Solvent control
	148
	13
	19
	20
	8

	
	50
	144
	15
	17
	17
	7

	
	150
	125
	15
	12
	18
	8

	
	500
	117
	17
	13
	20
	8

	
	1500
	128
	14
	16
	16
	7

	
	5000
	117 *
	15 *
	10 *
	21 *
	5 *

	Positive control without S9 mix
	Name
	NaN3
	NaN3
	MMS
	2-NF
	9-AA

	
	Number of colonies/plate
	475
	244
	100
	113
	475

	Positive control with S9 mix
	Name
	2-AA
	2-AA
	2-AA
	2-AA
	2-AA

	
	Number of colonies/plate
	1094
	143
	239
	977
	97


a) The average number of revertant colonies from three plates

*) Precipitate

2-NF= 2-nitrofluorene; 9-AA = 9-aminoacridine; MMS = methyl methanesulfonate
Solvent control = water

Conclusion:
Negative.


Method:
OECD Guideline 471 (Ninth Addendum; February 1998) plate incorporation method


GLP:
Yes [X]  No [  ]  ? [  ]


Test substance:
Diammonium phosphate (DAP), 17.93% total N and 46.86% P2O5 equivalent

Reliability:
1

Flag:
Critical study for SIDS endpoint.


References:
Wagner, V.O. and Klug, M.L.  2001.  Bacterial Reverse Mutation Assay:  Diammonium Phosphate (DAP).  BioReliance.  Sponsor Project Number TFI002-AMES.


B.
Non-bacterial in vitro test


Type:
Mammalian chromosome aberration test


System of testing:
Species/strain:Chinese hamster ovary cells

Concentration:
165 to 1,320 μg/mL (2 replicates)

Metabolic activation:
With [  ]; Without [  ]; With and Without [X]; 


Vehicle:
Water


Results:



Preliminary toxicity assay:




The test substance was soluble in treatment medium at dose levels ≤396 µg/ml. Visible precipitate was observed in treatment medium at dose level 1320 µg/ml (highest tested). Substantial toxicity, i.e., at least 50% cell growth inhibition, was not observed at any dose level in any treatment group. Based on these findings, the doses chosen for the chromosome aberration assay ranged from 165-1320 µg/ml for both 4 and 20 hours non-activated and for the S9 activated 4 hour exposure groups.



Genotoxic effects:

+
?
-




With metabolic activation:
[  ]
[  ]
[X]




Without metabolic activation: 
[  ]
[  ]
[X]



Precipitation at 1320 µg/ml

	Treatment
	S9 activation
	Treatment time
	Mean mitotic index
	Cells scored
	Aberrations per cell (Mean +/- SD
	Cells with Aberrations

	
	
	
	
	
	
	Numerical (%)
	Structural (%)

	Water
	-
	4
	16.0
	200
	0.000±0.000
	0.5
	0.0

	DAP
	
	
	
	
	
	
	

	165 µg/ml
	-
	4
	14.1
	200
	0.005±0.071
	0.0
	0.5

	330 µg/ml
	-
	4
	11.6
	200
	0.005±0.071
	2.0
	0.5

	660 µg/ml
	-
	4
	6.7
	200
	0.015±0.158
	3.0
	1.0

	MMC 0.2 µg/ml
	-
	4
	15.0
	200
	0.105±0.380
	0.5
	8.5**

	
	
	
	
	
	
	
	

	Water
	+
	4
	17.1
	200
	0,025±0.186
	1.5
	2.0

	DAP
	
	
	
	
	
	
	

	330 µg/ml
	+
	4
	15.9
	200
	0.005±0.071
	2.5
	0.5

	660µg/ml
	+
	4
	15.6
	200
	0.045±0.231
	2.5
	4.0

	1320 µg/ml
	+
	4
	16.4
	200
	0.015±0.122
	1.5
	1.5

	CP 10 µg/ml
	+
	4
	14.1
	100
	0.770±0.962
	1.5
	48.0**

	
	
	
	
	
	
	
	

	Water
	_
	20
	11.8
	200
	0.000±0.000
	1.5
	0.0

	DAP
	
	
	
	
	
	
	

	165 µg/ml
	_
	20
	10.1
	200
	0.005±0.071
	1.5
	0.5

	330 µg/ml
	_
	20
	7.3
	200
	0.025±0.157
	4.5
	2.5*

	660 µg/ml
	_
	20
	6.3
	200
	0.005±0.071
	1.0
	0.5

	MMC 0.1 µg/ml
	_
	20
	11.4
	200
	0.200±0.521
	0.5
	15.5**


Treatment :Cells from all treatment conditions were harvested at 20 hours after the initiation of the treatments.
Aberrations per cell: Severely damaged cells were counted as 10 aberrations.

Percent aberrant cells: *, p≤0.05; **, p≤0.01; using Fisher's exact test

CP = cyclophosphamide; MMC = mitomycin C

Remarks:
The % of structural aberrations at 330 µg/ml with 20 h of exposure was statistically significantly increased. However, the percentage of cells was not increased in a dose-responsive manner and the value was within historical control range (0.0-6.0%). Therefore, it is not considered to be biologically relevant.

Conclusion:
Negative.


Method:
OECD Guideline 473 (Ninth Addendum; February 1998)


GLP:
Yes [X]  No [  ]  ? [  ]


Test substance:
Diammonium phosphate (DAP), purity: 100%; 17.93 % nitrogen and 46.86% P2O5 equivalent

Reliability:
1

Flag:
Critical study for SIDS endpoint.


References:
Gudi, R. and Brown, C.  2001.  In Vitro Mammalian Chromosome Aberration Test:  Diammonium Phosphate (DAP).  BioReliance.  Sponsor Project Number TFI002-CHO.

5.6
GENETIC TOXICITY IN VIVO

Remarks:
No data available.

5.7
CARCINOGENICITY


Remarks:
No data available.

5.8
TOXICITY TO REPRODUCTION


Species:
Rat


Sex/strain:
Male/Female Crl:CD(SD)IGS BR


Route of administration:
Gavage


Exposure period:
Animals were divided between two subgroups (toxicity and reproductive/developmental subgroups).  The exposure period for the toxicity subgroup was 35 days, while the exposure period for the reproductive subgroup was at most 28 days among male and 53 days among females.


Frequency of treatment:
Daily


Doses:
0, 250, 750, and 1,500 mg/kg/day (doses were selected based on parameters assessed in a range-finding study at concentrations up to 1,000 mg/kg/day)


NOAEL:
1,500 mg/kg/day (reproduction/developmental toxicity)


LOAEL:
>1,500 mg/kg/day (reproduction/developmental toxicity)


GLP:
Yes


Method:
Performed according to OECD 422 (1996).



Reproductive/developmental subgroup: Animals comprising the reproductive subgroup (5 males and 10 females) were administered DAP for a period encompassing approximately 53 continuous days via oral gavage: 14 days of initial treatment, plus a maximum of 14 days of cohabitation to ensure mating, and among females, at least 25 days to litter and rear their young until day 4 of age. Observations done were mortality, clinical signs, body weight, food consumption, precoital interval, mating performance and fertility (percentage mating, conception rate and fertility index), gestation length and index.  Histology for reproductive subgroup animals was restricted to retained reproductive organs (and any other abnormalities observed at necropsy).


Result:
Reproductive/developmental subgroup: There were no treatment-related deaths and no signs of overt clinical toxicity. Bodyweight gain for reproductive subgroup females receiving 1,500 mg/kg/day was reduced during the first week of gestation (82% of control), after which they returned to levels comparable to the controls for the remainder of the study.  Mating performance and fertility were unaffected by treatment. 

Remarks:
See also the summary in Section 5.4 for repeated dose and 5.9 for developmental details of the OECD Guideline 422 combined repeat dose/reproductive/developmental toxicity study conducted in 2002.

Test substance:
Diammonium Phosphate (DAP), 17.93% N and 46.86% P2O5 equivalent.


Reliability:
1

Flag:
Critical study for SIDS endpoint.


Reference:
Huntingdon Life Sciences Ltd.  2002.  DAP: 4-Week General Toxicity and Reproductive/Developmental Toxicity Screening Test.  Study Number WBG 001/022948. 

5.9
DEVELOPMENTAL TOXICITY/TERATOGENICITY



Species:
Rat


Sex/strain:
Male/Female Crl:CD(SD)IGS BR


Route of administration:
Gavage


Exposure period:
Animals were divided between two subgroups (toxicity and reproductive/developmental subgroups).  The exposure period for the toxicity subgroup was 35 days, while the exposure period for the reproductive subgroup was at most 28 days among male and 53 days among females.


Frequency of treatment:
Daily


Doses:
0, 250, 750, and 1,500 mg/kg/day (doses were selected based on parameters assessed in a range-finding study at concentrations up to 1,000 mg/kg/day)


NOAEL:
1,500 mg/kg/day (reproduction/developmental toxicity)


LOAEL:
>1,500 mg/kg/day (reproduction/developmental toxicity)


GLP:
Yes


Method:
Performed according to OECD 422 (1996).



Reproductive/developmental subgroup: Animals comprising the reproductive/developmental subgroup (5 males and 10 females) were administered DAP for a period encompassing approximately 53 continuous days via oral gavage: 14 days of initial treatment, plus a maximum of 14 days of cohabitation to ensure mating, and among females, at least 25 days to litter and rear their young until day 4 of age. Developmental observations done were litter data (post-implantation index, live birth index and viability index), litter size, sex ratio and pup body weight.  


Result:
Reproductive/developmental subgroup: Parental treatment had no apparent effect on the offspring to day 4 of age.


Remarks:
See also the summary in Section 5.4 for repeated dose and section 5.8 for reproductive details of the OECD Guideline 422 combined repeat dose/reproductive/developmental toxicity study conducted in 2002.

Test substance:
Diammonium Phosphate (DAP), 17.93% N and 46.86% P2O5 equivalent.


Reliability:
1

Flag:
Critical study for SIDS endpoint.


Reference:
Huntingdon Life Sciences Ltd.  2002.  DAP: 4-Week General Toxicity and Reproductive/Developmental Toxicity Screening Test.  Study Number WBG 001/022948.
5.10
OTHER RELEVANT INFORMATION


Remarks:
A number of instances of livestock poisoning have been reported due to accidents in the handling of feeds and fertilizer fortified with ammonium salts, including DAP.


Reference:
Singer RH, McCarty RT; Am.J.Vet.Res.; 32(8)1971 1229–1238 (summary).
5.11
EXPERIENCE WITH HUMAN EXPOSURE


(a)


Remarks:
DAP is affirmed as “generally recognized as safe” (GRAS) for use as a food additive for both human food and ruminant feed according to prescribed conditions.


Reference:
21 CFR 582.1141 as cited in Hazardous Substances Data Bank (HSDB).


(b)


Results:
Urea plant workers showed significant reduction in Peak Expiratory Flow Rate per minute (PEFR/min), but not Forced Vital Capacity (FVC) and Forced Expiratory Volume (FEV), when compared to the controls.  Ammonia plant workers showed a decrease in FEV, and FEFR/min, but not FVC.  DAP plant workers showed a significant reduction in all three parameters (see table below).  All three fertilizer chemicals appear to affect larger airways immediately.  According to the authors, the volatility of ammonia and DAP enable them to enter the smaller bronchioles and cause hypersensitive reaction leading to bronchospasm.  These changes apparently occur slowly and continuously.  These fertilizers also affect the pulmonary alveoli only after longer exposure and cause restrictive types of lung disorders.  Of the three materials, DAP has the greatest affect, followed by ammonia, and urea has the least affect.
	Parameters used in liters
	Controls

n=68
	Fertilizer chemicals

n=91
	DAP plant

n=30
	Urea plant

n=30
	Ammonia plant

n=31

	FVC
	3.43
	3.00*
	2.51**
	3.28
	3.19

	FEV1
	2.84
	2.43***
	2.08***
	2.68
	2.52*

	PEFR/min
	383.3
	282***
	226.6***
	306.9***
	314***



* p<0.05; **p<0.01; ***p<0.001
Remarks:
Lung function tests were performed on 30 diammonium phosphate, 31 ammonia, and 30 urea plant workers at the Mangalore Fertilizer Chemical Plant.  A group of 68 people served as controls.  All tests were performed in the standing position, exhaling into a spirometer.  Each test was repeated three times and the highest reading was taken for calculation.  Subjects were split into two groups of up to 10-years of exposure and more than 10-years of exposure.


Reference:
Bhat, M.R. and Ramaswamy, C.  1993.  Effect of ammonia, urea and diammonium phosphate (DAP) on lung functions in fertilizer plant workers.  Indian J. Physiol. Pharmacol. 37:222-224.
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