








SCOPE 

PURPOSE 

CHEMICAL 
INVENTORY 

MATERIAL SAFETY 
DATA SHEETS 

HAZARD 
DETERMINATION 

LABELING 

ITEM I 

HAZARD COMMUNICATION PROGRAM 
FOR COMPANY 

1. This document is designed to comply with the written program required for 
Federal OSHA 1910.1200 (e). It shall be made available to all affected employees 
and their designated representatives. 

2. The purpose of this Program is to ensure that the hazards associated with all 
chemicals produced, consumed or otherwise utilized within the workplace, are 
communicated to the affected employee. 

3. A chemical inventory has been compiled for all hazardous chemicals present 
at the facility. This inventory will be updated as new chemicals/products are 
introduced into the workplace. will request Material 
Safety Data Sheets with each new purchase. 

4. (NOTE: INSERT INFORMATION AS TO LOCATION OF CHEMICAL INVEN­
TORY AND WHO IS RESPONSIBLE FOR UPDATING THIS SECTION.) 

5. Material Safety Data Sheets (MSDS) have been obtained for all chemicals listed 
in the Chemical Inventory, except as noted. The Master Chemical Inventory 
Library is kept in 
__________ . Other copies are located in _______ _ 

6. MSDS's for commonly-used chemicals are located in the _______ _ 
These MSDA's are available for employee use on all shifts. Other MSDS's are 
available upon request for chemicals not routinely utilized. 

7. It will be the responsibility of to determine the haz-
ards associated with newly-developed products. This determination will be 
made prior to the introduction into the workplace. The procedure for making 
this hazard determination is available upon request from _______ _ 

8. For most raw materials and consumable supplies, the manufacturer's MSDS 
will be relied upon to state the hazards of the materials. MSDS's received from 
suppliers will be reviewed by for content and com-
pleteness. If necessary, will contact the manufacturer 
for any missing information. 

9. All hazardous products manufactured at the facility and destined for commerce 
will be properly labeled. Labeling will include the identity of the products and 
the proper hazard warnings. It will also include the name and address of the 
manufacturing site. Proper labeling will be issued through the ____ _ 

10. Incoming containers of consumables with proper labeling must not be defaced 
or removed. Shipments which are received without proper labels will be seg­
regated and not used until proper labeling can be obtained. 

IN-PLANT HAZARD 1.0. 11. In-plant hazard identification will consist of several components. 
a. Fixed labeling may be used on dedicated storage space. This will include 

chemical name and appropriate warning labels. 
b. Production Sheets may also be used to identify the location of hazardous 

chemicals during processing. 
c. Removable Placards will be used in dry-product warehousng to designated 

productlbin. 
d. Tank Inventory Sheets will be used as necessary. 
e. Process flow diagrams may be used to show hazardous chemical flow in 

designated pipelines and vessels. 
f. The facility (Operating Manual) is the ultimate guide to chemical location 

and status in the process. These are located and 
should be referenced when questions arise. 
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TRAINING 

NON-ROUTINE JOBS 

12. It should be noted that the labeling/placarding requirements of Federal OSHA'S 
Hazard Communication Program in no way supercede the requirements of any 
other State, Federal or Local regulation. (Ex. DOT, RCRA, TSCA, etc.) 

13. The Hazard Communication Training Program will consist of the following 
components. 
a. Overview of this Hazard Communication rule. 
b. Location of Hazardous Chemicals in the various operating areas. 
c. Location and availability of the written program, the chemical inventory 

and Material Safety Data Sheet library. 
d. Methodology and hands-on training in sampling and detecting hazardous 

materials. Training will include __________ _ 
e. Physical properties and health hazards associated with chemicals will be 

handled via existing training programs as far as possible. These include the 
use of Protective Equipment and the Emergency Procedures and Contin­
gency Plan. 

f. An explanation of the facility's various methods of compliance with the 
labeling requirements will be included. 

g. The use of Material Safety Data Sheets will be reviewed. 
h. Employee training will be documented and records kept in _____ _ 

(SUGGESTION - Employee's Personnel File.) 

14. The hazards (physical and chemical) associated with non-routine jobs will be 
reviewed prior to commencing any activity. Reference should be made to Con­
fined Space Entry Procedures, Fire and Work Permits and Personal Protective 
Equipment and for proper methods. 

CONTRACTOR SAFETY 15. Refer to General Operating Standard on Contractor Safety for proper proce­
dures. 

16. A Company Representative will be assigned to work with each contractor. The 
contractor will provide a foreman to act as their representative. The Company 
Representative will review the Contractor Safety Checklist with each contractor 
prior to beginning of any work. This document will be signed by both the 
Company Representative and the Contract Foreman. (Contractor Safety Check­
list attached.) 

17. When the contracted work entails an exposure or potential exposure to haz­
ardous chemicals, the Company Representative will provide the Contractor 
with the proper MSDS. The Contractor will provide the Company Represent­
ative an MSDS for any hazardous material he brings into the workplace. 

ORIGINAL DATE: _______ _ 

REVISED DATE: _______ _ 
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Fertilizer Quality Control 
Where We've Been-Where We Are­

Where We Are Going 
James R. Stevens 

North Carolina Dept. of Agriculture 

This is a topic we can talk and speculate on all 
day. I have 20 minutes and don't plan to run over. 
I have been in fertilizer control work for 35 years. 
When I started in North Carolina, there was no bulk 
fertilizer. There was no liquid. There was no bulk 
limestone. There were no nitrogen solutions. The 
mixed fertilizers were pulverized types sold in 200 
pound burlap; and if companies really wanted to 
impress someone, they put it in 200 pound white 
cotton bags with fancy script. The only paper bags 
were 100 pound bags of bulldog soda and 20.5% ANL 
(Ammonium-Nitrate-Limestone). Limestone was in 
100 pound paper bags. The predominent grades in 
our state were 3-8-3, 3-8-5, 3-9-6, 4-10-6 and 5-10-5. 
Sampling was simple. When we went into a place to 
sample, we carried a probe in one hand and case 
carrying our transcripts and containers in the other. 
We have always divided our samples in the field and 
still do. We probed the bags and emptied them unto 
oil cloth or clean paper and divided the aggregate 
sample into quarters. We then took one quarter and 
filled our container. If there was more fertilizer than 
our container would hold, we just left it. Prior to the 
introduction of granulated fertilizers, our penalty rate 
remained under 5%. I remember one company that 
went for years without a single penalty. Then one 
year, we had one sample that came up short. They 
hit the ceiling. That's how it was in the good old 
days. 

Then came the granulated products, the nitrogen 
solutions, bulk limestone, blends and liquid formu­
lations. We had to equip ourselves to handle sampling 
of liquid fertilizer including nitrogen solutions. With 
the coming of these products came mixed fertilizer 
in bulk. For many years, we sampled liquids by run­
ning it into a dipper and pouring it into our container. 
We used our bag probes for sampling bulk. Some 
states still do. We had no pattern for sampling bulk. 
Low pressure nitrogen solution 37 and 41 % and ana­
hydrous ammonia took the nitrogen market. The use 
of 30%, 28%, 21%, 19% and 16% was minute. We 
checked these non pressure products in the field by 
specific gravity and ran anhydrous by evaporation. 
When the liquid and blend plants started, some of 
them knew less about what they were doing than I 
did and I knew little. To show you how smart I am, 
I kept telling myself those people are stupid. These 
plants will never make it. Most of them made it and 
we found ourselves adjusting to their technology. Of 
course, our penalty rate jumped. Ammoniation plants 
began to close across the country. Two years ago we 
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had 11 ammoniation plants located in North Caro­
lina. Within the last two years, we have lost 6 of 
them. 

Where are we today? In North Carolina, we have 
130 blend plants and 50 liquid plants. I think the last 
figures I saw showed only 11 to 12% of the fertilizer 
sold nationally now is sold in bags. In North Caro­
lina, over half of our mixed fertilizers are sold in bags 
and most of it in 50 pound paper bags. Even though 
only 11 to 12% of the fertilizer sold nationally is being 
sold in bags, about 40% of all samples are taken from 
bags. Deficiencies across the country have kept 
creeping up. Let's look at the monetary penalties 
being paid by the industry to the consumer and the 
states. While there are some variations, the rate of 
penalties are primarily 3 times the deficiency. There 
are several things that enter the picture at this point. 
Not all states have adopted the uniform investiga­
tional allowance. The tolerance is different. I dare 
say you will not find two states with the exact same 
relative values on which the penalty is based; and of 
course, there are the extremes from no monetary 
penalty to very expensive fines. Then there is another 
side. In North Carolina, we sample a higher per­
centage of tonnage sold than any other state. We 
have the uniform investigational allowances. Our rel­
ative value is probably higher than most, since we 
base relative values on retail prices of bulk fertilizer 
to the consumer. Thus we collect more dollars in 
penalties than any other state. I know you are think­
ing we are out of line. Are we? We only sample 10% 
of the tonnage sold in the state. If a fertilizer product 
is truly deficient, 90% of it is not being sampled. So 
every time a company pays us $3.00, they have made 
$7.00 on the shortage. I don't believe the penalty 
structure is out of line. Many believe the only way 
to cut the deficiency rate is to increase penalties. I 
do not agree. I believe the industry wants to make 
the best products possible. Recently, Kentucky, Flor­
ida and North Carolina reported a decline in 
deficiencies. Dave Terry in Kentucky and Vince Gig­
lio in Florida attributed their decline to law changes. 
I attribute ours to an education program with the 
blenders. 

Let's look at the plight of the blender. He really 
has problems. Some simply don't care. This is evi­
denced by the case in Canada where a company won 
its case in court. The company claimed the law only 
required them to mix a product to a given grade, not 
to keep it mixed. Florida has had some of these same 
problems. This indicates that the blender would sim­
ply dump the different materials into a truck and sell 
it as a mixed fertilizer if it were not for the require­
ments of law. Hopefully these are few. Most of our 
blenders are sincere and trying to sell a good mixed 
fertilizer. How can they do this? I don't know. Can­
ada has the Size Guide Number and reports indicate 
this has helped. But what would the SGN accomplish 



in the states where practically all materials go through 
1,2, or 3 storage facilities before reaching the blender. 
A SGN of 210 might mean that this particular product 
would all pass a 6 mesh screen and be retained on 
a 16. Every time this product is placed into a storage 
facility, it segregates. So depending upon where the 
material is loaded from coming out of storage, it may 
be much closer to the 16 mesh or to the 6 mesh. To 
give you an example, we were trying to match mate­
rials to within 10%. The plant ordered a carload of 
urea directly from the manufacturer and a truck load 
of DAP directly from the manufacturer. The urea was 
unloaded by conveyer. When we screened the mate­
rial in storage, the urea near the front of the pile was 
too large. We went to the top of the urea pile for a 
sample, it was too small. The DAP was too smalL 
We sent back to the same manufacturer for another 
load of DAP. It came in and was too large. In order 
to match the materials to within 10%, we blended 
large and small urea together and blended the large 
and small DAP. We have been working with our 
blenders to get them to put anti-segregation devices 
in holding hoppers, have accurate formulas, accurate 
scales, good housekeeping, no cross contamination 
and buy the very best material available. It is difficult 
on the blender when major material suppliers import 
much cheaper standard and coarse potash and sell 
it to blend with granular DAP, Triple or Ammonium 
Sulfate. We all know that mixed fertilizers blended 
with materials with a wide range of particle size are 
going to segregate. 

Earlier I referred to sampling equipment in good 
old days. Today, we have a specific pattern for sam­
pling bulk; official equipment and methods for 
sampling all products. When we go to a location to 
sample, our inspectors have a tube for sampling bags, 
a tube for bulk, a stream sampling cup, a dipper and 
funnel for liquid mixing vats, a liquid sampling bot­
tle, a gated riffle, a computer printout of manufacturers 
and products, tape for sealing holes in bags, tran­
scripts and a case to hold samples. Each inspector is 
thoroughly trained in the proper use of all this equip­
ment. Years ago, I rode around with a trunk full of 
cases for samples and my bag probe. Now our 
inspectors ride with a trunk full of equipment with 
their cases on the back seat. Presently the Association 
of American Plant Food Control Officials is working 
diligently to get uniformity among states in sampling 
and labeling. We encourage states to adopt the uni­
form fertilizer law. Our labeling committee is very 
active in assisting fertilizer companies and any state 
in uniform labeling. Our Inspection and Sampling 
Committee is ready to put on inspectors training 
seminars anywhere in the country to train inspectors 
in official sampling procedures and official equip­
ment. The AAPFCO wants to assist the states and 
the industry in any way we can. The fertilizer indus­
try has been and continues to be a very vital part of 
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our association. Without the cooperation of the fer­
tilizer industry, it would be difficult for us to survive. 

Finally, where are we going? This one is easy. I 
have no crystal ball. I don't know where we are 
headed and I doubt many of you do. We all have 
ideas. There certainly will be changes in manufac­
turing and distribution. So the answer to the question 
"where are we going in the future in fertilizer con­
trol?" is; we are going where the fertilizer industry 
leads us. You develop the technology to produce 
quality product and we will develop the technology 
to sample and analyze them representatively and fairly. 
I thank you for allowing me to pinch hit for Past 
President, Charles Crober, and allowing me to ram­
ble. After this presentation you may want to change 
your policy of inviting the immediate past president 
of AAPFCO or I might be back rambling again next 
year. Seriously, I do appreciate the opportunity to 
be with you at this round table. I regret that my 
schedule would not permit me to be here earlier. I 
invite you to join with us at our annual meeting next 
August in San Francisco. Thank you. 

The Importance of Sulphur in 
Agriculture 

Dr. William I. Segars 
Extension Agronomist-Soils and Fertilizer 

The University of Georgia 

Sulphur (5) is considered as the fourth most 
important essential element in plant nutrition, rank­
ing behind N, P and K. The quantities needed by 
plant is very similar to the requirements for elemental 
P. For many years, the importance of S was over­
looked because adequate quantities were supplied to 
crops in the form of manures and low-analysis fer­
tilizer manufactured using normal superphosphate 
and ammonium sulphate. Recently, the shift to high­
analysis dry fertilizers and fluid suspension contain­
ing little incidental sulphur has prompted a necessary 
reemphasis on the need for this nutrient. 

Plant Nutrition 

Sulphur is required in many metabolic processes 
within the plant. It is a constituent of amino acids 
(methionine and cystine) and is consequently involved 
in protein metabolism. It functions in the activation 
of certain vitamins (Co enzyme A and glutathione). 
Sulphur is also important in the formation of glu­
coside oils in several Allium species and cruciferous 
plants. It has been linked to increasing cold resistance 
by increasing formation of sulfhydryl (-SH) groups. 
It is required for nitrogen fixation by leguminous 
plants and is part of the nitrogenase enzyme system. 



Sulphur Deficiency 

Sulphur deficiencies have been reported world­
wide within the last decade. Crop responses to 5 
fertilizers have been observed in the United States, 
Canada, Latin America, Europe, Africa, Asia and 
Australia. In the U.S., at least 37 states have reported 
responses to S. 

There are several reasons why 5 deficiencies are 
being reported more frequently: 

(1) Increasing use of high analysis fertilizers 
containing little or no incidental S. 

(2) Improved air pollution control that reduces 
the amount of atmospheric 5 reaching agri­
culture land. 

(3) Increasing crop yields and multiple crop­
ping systems that require progressively 
greater quantities of S. 

On most plants, 5 deficiency is observed as a 
general yellowing of leaves, usually occurring first in 
the young growth plant parts. In severe deficiency, 
the entire plant will appear yellow. The inexperi­
enced observer may often confuse 5 and N deficiency 
symptoms. However, the symptoms vary in that N 
deficiency begins on the older leaves since N is trans­
located to the young active growing tissue. A plant 
analysis can be used to confirm the deficiency. 

Soil Sulphur 

Sulphur is present in soils in the soil minerals 
and organic matter. The vast majority of soil 5 is 
organically bound and must be converted to the sul­
phate ion (504 ) before it can be utilized by plants. 
This conversion is accomplished by soil bacteria. The 
conversion or oxidation of elemental 5 to the 504 = 
ion is accomplished by ThiobaciIlus (thioxodams and 
thioparus species) microorganisms. The speed of oxi­
dation depends on soil pH, temperature, moisture 
and aeration. 

Since the sulphate ion is an anion (negatively 
charged) it can be readily leached from soils with a 
low cation exchange capacity. The soil losses of sul­
phate are similar to those of the nitrate (NO - 3) ion. 
The retention of sulphate ion by clay and organic 
matter is also reduced when the soil pH is near neu­
tral or alkaline. This is the result of hydroxyl (OH - ) 
ions competing with the 504 = ion for absorption 
sites. 

Generally speaking, soils most likely to be low 
in residual soil 5 are soils: 

(1) low in clay and organic matter 
(2) in high rainfall or irrigated areas 
(3) soils with a high pH (near neutral or higher) 
Soils with these characteristics will often require 

annualS applications to maintain adequate plant 
available S. Soil testing for sulphur is not as reliable 
as tests for elements such as P and K. This is due in 
part to the fact that most soil sulphur is in the organic 
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form, the availability of which is dependent on those 
environmental conditions which affect organic matter 
decomposition. Additionally, the topsoil of most low 
CEC soils contains relatively small quantities of S. 
There is little calibration data available for 5 tests on 
topsoil of low CEC soils. On these soils, soil test 
calibration data will be developed based on the 5 
content of subsoil samples. 

Although the sulphate ion will leach rapidly in 
many low CEC topsoils, it must be remembered that 
clay accumulated in the B horizon can attract the 
anion. Thus, on many low CEC topsoils, the growing 
plants may not exhibit 5 deficiency if the root system 
penetrates into the B horizon. This phenomena has 
frequently been observed in the southeastern United 
States. 

Sulphur Fertilizers 

There are numerous S-containing fertilizers that 
can be used to supply plant available S. Among the 
most frequently used are: (1) ammonium sulphate, 
(2) ammonium thiosulphte, (3) potassium-magne­
sium sulphate and (4) various forms of elemental S. 
When rapid plant uptake is required, water-soluble 
sulphate forms are used. Plant uptake from elemental 
5 is delayed until the soil oxidation process converts 
it to the sulphate ion. This process requires several 
weeks or longer, depending on environmental con­
ditions, soil pH, soil microorganisms population and 
particle size of the S. 

Several recent developments in the U.S. regard­
ing 5 fertilization include the use of S in banded 
starter fertilizers and the inclusion of S in nitrogen 
solutions. On high yielding irrigated crops such as 
corn, 5 is often applied in multiple applications with 
N to reduce leaching losses and improve fertilizer 
efficiency . 

The selection of a particular S fertilizer will depend 
on the cropping situation, time of application, cus­
tomer preference, cost, application equipment, 
compatability of 5 with base fertilizer and availability 
of the fertilizer. 

Plant Analysis 

The analysis of plant tissue for elemental content 
has proven to be a helpful diagnostic tool. It has 
been widely used in the United States to determine 
if adequate or sufficient levels of a given nutrient are 
present in quantities to maintain optimum plant 
growth. In Georgia, agronomists not only examine 
the content of sulphur but also examine the N to 5 
ratio. Generally, this ratio is maintained in a range 
of 13:1 to 17:1. The use of excessive rates of nitrogen 
and induce of S deficiency by causing an imbalance 
in the ratio. Continuous refinements are being made 
in the use of plant analysiS and undoubtly its use 
will increase throughout the world. 



Summary of Business Meeting: 
1) Secretary Treasurer Paul J. Prosser, Jr. read the 

following financial statement to the 
membership: 

FINANCIAL STATEMENT 

October 30, 1984 to October 24, 1985 

CASH BALANCE~October 30, 1984 $12,175.94 

Income October 30,1984 to October 24, 1985 
Registration & Cruise Fees, 1984 Meeting 
Sale of Proceedings 
Registration Fees, 1985 Meeting 

$11,775.00 
3,845.46 
7,670.00 

Total Receipts October 30, 1984 to October 24, 1985 
Total Available 

$23,290.46 

October 30, 1984 to October 30, 1985 

Disbursements October 30, 1984 to October 24, 1985 
1984 Meeting Expenses, including Cruise 
Directors Meeting 

$35,466.40 

1984 Proceedings, including postage, etc. 
Miscellaneous Expenses including postage, stationery, 

$ 3,759.60 
1,365.20 

13,666.57 

etc. 
1985 Meeting Expenses 

459.17 
1,308.45 

Total Disbursements October 30, 1984 to October 24, 
1985 $20,558.99 

$14,907.41 CASH BALANCE~October 24, 1985 

Respectfully submitted, 

(3~p~ 
PAUL J. PROSSER, JR. 
Secretaryrrreasurer 

Mr. Prosser then announced that the official reg­
istration for the 1985 meeting was 242. He further 
indicated that funds available for the next year's 
operations were adequate. 
2) Mr. Walter Sackett, chairman of the public rela­

tion's committee, expressed appreciation to all 
publications for their cooperation especially to 
British Sulfur Corporation and Mr. John French. 

3) In the absence of Mr. Thomas B. Athey, it was 
announced that next year's meeting will be held 
in Baltimore, Maryland at the Sheraton Hotel near 
the Inner Harbor on November 17, 18, & 19, 1986 
and that the 1987 meeting was scheduled for New 
Orleans. 

4) Mr. Rodger Smith, reporting for Mr. Joseph Rey­
nolds, chairman of the nominating committee, 
indicated that the current number of directors was 
down to thirty-eight, due to retirement, resigna­
tions and the like. Accordingly he read the following 
proposed slate of new directors: 

Cameron Bowen - Royster Agricultural 
Company, Chesapeake, VA 
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William E. Byrd-Mississippi Chemical 
Corporation, Yazoo City, MS 

Leo C. Cook-Agway, Inc., Syracuse, NY 
Dick Fetter-Morral Chemical Company, 

Morral,OH 
John French-British Sulphur Corporation Ltd, 

London, England 
Bruce W. Karras-PCS Sales, Saskatchewan, 

Canada 
Clyde Mader-Farmland Industries, Kansas 

City,MO 
Ted Schulte-United Suppliers, Eldora, IA 
James J. Schultz-IFDC, TVA, Muscle Shoals, 

AL 
Robert Williams-Co E. Tyler, Ellicott City, MD 

All were elected to the board of directors by 
majority vote. Further, Mr. Thomas Howe of Howe, 
Inc., Minneapolis, MN was elected vice-chairman to 
replace Mr. AI Malone of Agway, Inc., now retired. 

After requesting that suggestions for future pro­
gram topics and speakers be sent to Mr. Harold 
Blenkhorn, Chairman Medberry adjourned the 35th 
Annual Meeting of the Fertilizer Industry Round Table. 




