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STATE OF MINNESOTA 

DEPARTI£NT OF AGRICULTURE 

IN THE MATTER OF THE PROPOSED AMENDMENTS } 
TO THE RULES OF THE DEPARTll£NT OF AGRICULTURE } 
GOVERNING FERTILIZER LABELS AND LABELING } 
REQUIREMENTS (Agr 319-323) 

I. INTRODUCTION 

-
STATEMENT OF NEED 
AND REASONABLENESS 

The subject of this rulemaking is the proposed amendments to rules of the 

Minnesota Department of Agriculture governing fertilizer labels and 

labeling requirements. The amendments to these rules are proposed for 

adoption pursuant to Minnesota Statutes section 17.725, Subdivision 1, 

which authorizes the Department to establish rules for labels and 

labeling requirements for fertilizers registered in Minnesota. 

Rulemaking on the proposed amendments to the rules was authorized by the 

Department on October 28, 1982. The co11111issioner of the Minnesota 

Department of Agriculture detennined that the proposed amendments to 

these rules would be noncontroversial in nature due to consultations with 

representatives of the fertilizer industry, and due to the fact that the 

Department received no responses to fts notice to solicit outside opinion 

fn this matter. However, due to provisions of Minnesota Statutes section 

17.725, subd. 1, a public hearing will be held regarding the proposed 

amendments to these rules. 

The discussion provided fn thfs statement is divided fnto the following 

parts: 

Part II . General overview 

Part III. Need for and reasonableness of the proposed amendments to the 

rules 

Part IV. Attachments 
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II. GENERAL OVERVIEW 

A. The Need for Fertilizer Labels and Labeling Requirements: 

In order to understand the need for and reasonableness of the 

proposed amendments to these rules, ft will be useful to understand 

the context in which the amendments are proposed. Currently, there 

is no federal law, and there are no federal regulations in the 

fertilizer industry. However, the Association of American Plant Food 

Control Officials (AAPFCO) has, since 1946, worked to develop model 

laws and regulations for adoption at the state level. The AAPFCO is 

composed of state officials responsible for regulating fertilizers 

and fertilizer materials in the 50 states. Industry members have 

always been participants in these AAPFCO meetings, although they are 

not voting members, and they have made significant contributions to 

the discussions of model laws and regulations. Thus, the industry is 

familiar with the labeling requirements herein and has accepted 

reco111T1endations made by AAPFCO since 1946. Because of this, these 

proposed amendments to the rules codify practices already used within 

the fertilizer industry and would not result in a new economic burden 

on the industry. Similar guidelines are used in most of the other 49 

states in their fertilizer labeling and review activities. The 

amendments as proposed are consistent with the model regulations 

developed by AAPFCO, a copy of which is included in this statement of 

need and reasonableness as Attachment A. 

The first Minnesota law requiring the labeling and registration of 

all c01J111ercial fertilizers with the Department was passed in 1915. 

The registration and labeling of specialty fertilizers was first 

required in 1949. In 1968, the Department adopted rules governing 
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soil conditioners and trace minerals fn fertilizers. Since the early 

1970's, there have been many technological advances resulting fn 

numerous new fertilizer products such as •slow release• fertilizers 

and fish emulsions. The Department has regulatory authority over the 

sale of these products, and has registered them, but has not had 

adequate enforcement standards because the 1968 rules do not have 

specific labelling requirements for the more recent fertilizer 

products. The administrative experience of the Department 

demonstrates the need to adopt additional standards for the labeling 

of all fertilizer products, including the new products, because of 

the difficulty of enforcing state law. Thus, almost all of the 

material fn these proposed amendments to the rules fs new material. 

Beyond the issue of enforcement, this rule is necessary primarily to 

provide consumer protection through truth in labeling of the 

fertilizers sold or distributed in Minnesota. The purchase of 

fertilizer fs a major farm expense in Minnesota, totalling $625 

million in 1981. Because fertilizer purchases impact so greatly on 

farm income and production, ft is necessary that the fertilizers be 

properly labeled. At the same time, ft is reasonable to make the 

amendments to the rules consistent with AAPFCO's model regulations 

since many of the fertilizers are distributed in all 50 states. 

Uniformity in labeling among the states reduces the burden for those 

registering fertilizers in several -states from having to meet 

different labeling requirements for each state. Thus, the adoption 

of these model regulations in Minnesota would facilitate inter-state 

trade. 
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- -The proposed requirements for labels and the labeling of fertilizers 

will pertain to all fertilizers sold or distributed in Minnesota. At 

the present time, the proposed amendments will affect approximately 

1,000 specialty and small packaged fertilizer products that are 

registered with the Department by approximately 130 companies, 

located both in Minnesota and throughout the world. These proposed 

amendments to the rules will also affect the labels and labeling 

requirements for approximately 850 blenders, manufacturers and 

distributors who also distribute c011111ercial fertilizers in Minnesota . 

By the promulgation of these amendments to these rules, the 

Department wishes to clarify the requirements for fertilizer labels 

and labeling which apply to all co11111ercial fertilizers sold in 

Minnesota, in accordance with Minnesota Statutes section 17.711 to 

17.729. 

B. Fonnat of the Proposed Amendments to the Rules: 

The proposed amendments to the rules are set forth in the following 

manner: Authority and purpose; definitions ; label infonnation 

requirements; exception to label infonnation requirements; location 

of label fnfonnatfon; bulk fertilizers; slowly released plant 

nutrients; fish emulsions; additional plant nutrients pennitted; 

labeling and labels; warnin~ statements; enforcement; and repealer. 

In this statement, for the sake of brevity, the content of the 

proposed amendments to the rules has not been repeated, but the 

numbers of the parts of the rule have been noted for reference. 
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III. NEED FOR AND REASONABLENESS OF THE PROPOSED AMENDMENTS TO THE RULES 

The need for and reasonableness of each proposed amendment to the rules 
follows. 

3 .CARS 1.0327 A. Authority and Purpose 

This part of the rule is all new material and is necessary and reasonable 
to clarify for readers and users the purpose of this rule governing 
fertilizer labels and labeling and the authority by which the 
c011111issioner proposes the amendments to the rules. 

3 .CARS 1.0327 B. Definitions 

While the present rule Agr 319 contains definitions, the co11111i ssioner 
proposes to repeal those definitions since they are not precise enough , 
given the present lev~l of scientific advancement. Thus, the defini tions 
proposed in this part are all new material. The tenns are necessary to 
clarify meanings for readers and users of the rules, and are reasonable 
tenns because they are tenns familiar in the fertilizer industry. Some 
of the definitions were incorporated from Minnesota Statutes section 
17.713, whi le the following definitions were included and developed 
specifically for this rule. 

The definition of •department" fs necessary to identify the state agency 
charged with regulating the labels and labeling requirements of 
connercfal fertilizer. The definition of "fertilizer" is necessary 
because ft reflects the fact that all fertilizers are subject to the 
provisions of this rule. The definition of •plant nutrient" is necessary 
because ft clarifies the interchangeable use of the term with "plant 
food" which is defined in Minnesota Statutes section 17.712, subd. 15 b. 

3 .CARS 1.0327 C. Label Infonnatfon Requirements 

This part of the rule is all new material and fs necessary for two 
reasons. The first is to inform persons blending, manufacturing, and 
distributing fertilizers in Minnesota of the required infonnation, 
fonnat, and order to be placed on the labels affixed to fertilizer bags 
or other containers. The second reason is to assure that consumers will 
be able to detennine product content before they purchase the 
fertilizer. It fs reasonable that consumers be assured that they are 
getting the fertilizer they are purchasing, and ft is also reasonable for 
the industry because the content, fonnat, and order of the label 
infonnatfon is consistent with AAPFCO standards, would be acceptable fn a 
number of states, and thus would not be an undue economic hardship on the 
industry. 

3 .CARS 1.0327 D. Exception to Label Infonnatfon Requirements 

This part of the rule is all new material and is necessary to clarify 
exceptions to the label infonnatfon requirements stated fn C. The first 
section of this part of the rule, regarding the percentage of a plant 
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nutrient befng zero, fs a necessary exception because the c011111fssfoner 
cannot pennft the guarantee of a plant nutrient whfch fs not contained fn 
the froduct. It fs reasonable to leave a zero percentage nutrient out of 
the abel so that c~nsumers wfll not be confused by fts .being listed. 

The second section of thfs part of the rule fs necessary to identify the 
fertilizers which must have the chemical fonns of nitrogen lfsted. If 
the nitrogen contained fn a fertilizer is not a fish emulsion, organic or 
slowly released, just the total amount of nitrogen may be listed on the 
label, since frequently the nitrogen fs all of one type fn fertilizers 
other than these. If the nitrogens are not organic or slowly released, 
there fs no need to document any claims for them on the product label 
since no elaborate claims are made. If claims are made, however, such as 
•slow release", they must be documented. That fs the requirement of thfs 
section. 

3 t«:AR S 1.0327 E. Location of Label Infonnation 

Thfs part of thfs rule fs new material, and is necessary for two 
reasons. The first fs that thfs part fdentffies the area on the package 
or container where the label fnfonnatfon must be placed which fs required 
under Minnesota Statutes section 17.716, subd. 1, and ft fs necessary for 
consumers to be able to spot the fnfonnation easily on the package. It 
fs a reasonable requirement since ft is consistent with AAPFCO 
reco11111endations and as such facilitates labeling for fnter-state trade. 
It wfll also have little economic impact on industry since their 
practices are already consistent with this requirement. 

3 t«:AR S 1.0327 F. Bulk Fertilizers 

This part of the rule regarding the infonnation to accompany bulk 
fertilizers upon delivery is all new material and is necessary to infom 
purchasers of the product they are receiving. It is also a requirement 
of Minnesota Statutes section 17.716, subd. 3. It fs reasonable that 
consumers should have adequate knowledge of what they are purchasing. 
Thfs requirement fs fn lfeu of label infonnatfon requirements for 
packaged products. 

3 t«:AR S 1.0327 G. Slowly Released Plant Nutrients 

Thfs part of the rule fs qufte extensive, contafnfng all new material. 
The technology for •slowly released" plant nutrients fs relatively new 
wfthfn the last few years. Thus ft is important and necessary for the 
coR111issioner to identify which fertilizer products claiming "slow 
release" properties are making legitimate claims by adopting standards 
these products must meet before they can be guaranteed by the labeler and 
registered for sale or distribution fn the state. The standards and 
·labeling proposed for these products are reasonable because they are 
standards and labels consistent wfth those prepared by AAPFCO for these 
fertilizers. 
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The first three sections of this part of the rule contain general 
statements about what the c011111issioner will accept as descriptive of 
fertilizers making slow release claims. The fourth section of this part 
of the rule contains a clarification of what is acceptable as organic 
nitrogen and contains an example for the required label and labeling of 
such a product. The fifth section of this part of the rule contains a 
lower level threshold for the claim of •slow release", i .e •• 15 percent 
of the guarantee for the total of any of the primary nutrients of 
nitrogen, available phosphoric acid or soluble potash. Amounts less that 
15 percent of any of these nutrients would not have slow release 
properties. 

The sixth section of this part of the rule contains reference to the 
tests of physical and chemical properties of fertilizers claiming slow 
release or organic properties which the Department will use before 
pennitting the guarantee of such products to be registered for sale or 
di stribution in Minnesota. The specific tests appear in Attachment D. 
The seventh and eighth sections of this part of the rule give examples of 
acceptable labels and labeling both for nitrogen-only slow release 
fertilizers and for fertilizers which contain more than one slow release 
plant nutrient. 

3 t«:AR S 1.0327 H. Fish Emulsions 

This part of the rule regarding the definition and labeling of fish 
emulsion fertilizers is all new material. It is necessary for the 
commissioner to provide standards for the identification of these 
products because they are new fertilizer products which have gained 
widespread use only in the last two or three years. These products are 
different from fertilizers whose labeling requirements were covered in C. 
or exempted in D. because they are the only fertilizer products currently 
marketed which contain uother water soluble nitrogens" and these require 
a specific labeling standard different from other fertilizers. 

It is reasonable to label these products so that consumers know what they 
are. While AAPFCO has not yet fully adopted these standards, a 
subcommittee of the group has completed a report, found in Attachment C, 
recomiending the acceptance of this fonnat and restrictions. The fish 
emulsion industry has agreed to label the products unifonnly with this 
example and has done so for the last two years. Thus ft is reasonable to 
require industry to continue doing so for consumer protection purposes. 

3 MCAR S 1.0327 I. Additional Plant Nutrients Pennftted 
' 

Much of the material in this part of this rule was contained in the 
current rule of the Department, Agr 322. The first section of this part 
of the rule contains amendments which are only amendments of language and 
fonn made by the Office of the Revisor of Statutes. The third section of 
this part of the rule is also only a clarification of language and fonn 
made by the Office of the Revisor of Statutes and appears in current rule 
of the Department, Agr 322 (a) (3). 
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The second section of this part of the rule, however, does contain all 
new material. It is necessary to provide standards for the manner in 
which additional plant nutrients of genuine value for agricultural crops 
should be labeled, and it is a reasonable provision because the 
requirements are consistent with the most usual labeling requirements for 
fertilizers as contained inc. 

3 JICAR S 1.0327 J. Labeling and Labels 

This part of this rule contains an amendment to the present rule Agr 322 
(b). It is necessary to add the requirement that •1abeling" materials be 
submitted to the cofllllissioner at the time of request for registration in 
order to incorporate 1982 statutory changes as stated in Minnesota 
Statutes section 17.714, subd. 3 (b). This is a reasonable requirement 
so that the Department can verify any claims made by fertilizer companies 
on promotional materials which may accompany the fertilizer and can 
assure that the infonnation provided on the label on the package itself 
is consistent with claims made in promotional brochures or other 
materials. This is a reasonable requirement for consumer protection in 
order that consumers·will ·not be confused by conflicting infonnation 
between labels and promotional statements. 

3 t«:AR S 1.0327 K. Warning Statements 

The material in this part of this rule is all old material, amended only 
by clarifications of language and fonn made by the Office of the Revisor 
of Statutes. 

3 fCAR S 1.0327 L. Enforcement 

This part of this rule contains all new material and is necessary to 
infonn persons labeling fertilizers for registration and subsequent sale 
or distribution in Minnesota of the cofllllissioner's intent to act and 
procedures for the col'IITlissf-oner's action in instances where provisions of 
this rule are not met. Further, it is necessary to infonn persons 
labeling fertilizers of their rights should they fail to meet the 
requirements of this rule. 

This section is also reasonable since persons labeling fertilizers are 
entitled to know the consequences of failing to meet the provisions of 
the rule and are also entitled to know that the col'IITlissioner will afford 
opportunitites for hearings before canceling registrations when 
provisions of this rule are not met. 

Repealers 

Rules Agr 319, 320, and 321 are proposed for repeal because the 
scientific understanding of the types of products described by these 
rules has advanced to the point where the provisions in these rules are 
totally inadequate. Legislative changes relating to soil amendments and 
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plant amendments were made fn 1981 (Laws of Minnesota. 1981, chapter 
214), and new rules are being developed and proposed to more adequately 
regulate the products covered in these current rules. It is unreasonable 
to retain old rules when new governing statutes exist • .. 

Rule Agr 323 is proposed for repeal because the appeals process fs 
governed by Minnesota Statutes section 17.728. 

IV. ATTACHMENTS 

The following attachments are referred to fn this statement and are 
appended . The first three attachments are materials developed by the 
Association of American Plant Food Control Officials (AAPFCO) and the 
fourth attachment fs from the Association of Official Analytical Chemists. 

Attachment A - •Model Rules and Regulations•. AAPFCO Official Publication 
No. 35, 1982, pp. 28-30. 

Attachment B - •statements of Unifonn Interpretation and Policy". AAPFCO 
Official Publication No. 35, 1982, pp. 35-36. 

Attachment C - •co111Dittee and Investigator Reports: Labeling Co111Dfttee11
• 

AAPFCO Official Publication No. 32, 1979, pp. 133-137. 

Attachment D - Excerpt from •official Methods of Analysis of the 
Association of Official Analytical Chemists". William 
Horwitz. Editor, 13th edition, 1980, pp. 16-17. 
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No. 35 
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PUBLICATION 
Association of 

American Plant Food 
Control Officials 

,wltshed by Assoct1tion of Allertt1n ,11nt Food Control Offtc11ls, Inc . 
. West L1f1yette, lndt1n1 

Coc>tes .. , bt purdulsed f,o111 

Ncllllrd , • Nool"t, TrHsunr 
Spect1ltst fn Chlrve 

Feed and Fertfltzer Section 
Dep,rtaent of A9rtcult"" 
leynoldsburg, Ohto 43068 

ATTACHMENT A 



• 28 Offtct•I Publtc1tton No. JS 

stons of thts Act ue hereby repe1led. 

Section 23. Effective 0.te 
Thts Act shill Uke effect •nd be tn force fna 1nd 1fter the fl rst diy of 

RIUS AND REGULATIONS 

lklder the Untfo,. Ferttltzer 1111 by the ~-- of the State of Pursuant 
to due public1tton •nd notice of opportunity for a publtc heartng,-t""'he-- his 
1dopted the following rttul•ttons. 

1. Phnt Nutrients tn Addition to Nitrogen, Phosphorus and .Potusha. 

Other plant nutrients when •nttoned tn any forw or .. nner shall be registered 
111d shill be guaranteed. Guarantees shill be aade on the eleaental bash . Sources 
of the eleaents guaranteed 111d proof of avatlabiltty shall be provided the...--
upon reqUHt. The • tnt- percentages .mtcll wt 11 be accepted for registration are 
u follows: 

Eleaent 
Cllcha (Ca) 
Kagnesha (Mg) 
Sulfur (S) 
Boron (B) 
Chlorine (Cl) 
C~lt (Co) 
Copper (Cu) 
Iron (Fe) 
Kan941nese (Mn). 
Molybdenia (Mo) 
Sodtia (Na) 
Ztnc (Zn) 

_s_ 
1.0000 
0.5000 
1.0000 
0.0200 
0.1000 
0 .0005 
0 .0500 
0 .1000 
0.0500 
0.0005 
0.1000 
0 .0500 

Guarantees or c:l1tas for the above ltsted plant nutrients are the only ones 
witch wtll be •ccepted. Proposed labels and directions for the use of the fertt1 -
1zer shill be fumtshed with the 1ppl1catton for r~tstr1tton upon request. Ally 
of the above listed e1eaents witch ire guaranteed shill appear tn the order ltsted 
iaedt1tely following 9U1r111tees for the prt•ry nutrients of nitrogen, phosphorus 
Ind poUssha. 

A wamtng or caution suteaent ts required on the label for any product lllhtch 
contains O. lOS or •re of boron tn water soluble forw. This statement shall carry 
the word "WARNING• or •CAUT10N• conspicuously displ ayed, shill state the crop(s) 
for lllhtch the ferttltzer ts to be used, and state that the use of the fertilizer 
on any other than those reccaended .. Y result tn sertous injury to the crop(s). 

Products containing 0.0011 or • ore of • olybdenia also require a wamtng st1te
•nt on the label. This shall include the word "WARNING• or •CAUTION• and the 
st1te• ent that the 1ppl1catton of ferttltzers containing • olybdenia • ay result in 
forage crops C!)lltatning" levels of •lybdenia 1111\ich ire toaic to riatnant ant .. ls. 

Boron: 
Eq• ples of Wamtng or Clut1on Stateaents: 

1. Directions: Apply thts fertilizer at 1 •ui- rate of 350 pounds per 

2. 

J . 

Associ1tton of Alnertc•n Pl1nt Food Control Offtct•ls 2CJ 

acre for Alfalfa or Red Clover seed production. CAUTION: Do not use 
on othe~ crops. The Boron • ay cause t njury to th•. 
CAUTION: Apply this fertilizer at • •ui- rite of 700 pounds per 1cre 
for Alf11fa or Red Clover seed production. Do not use on other .crops, 
the boron • ay cause serious 1 njury to the•• 
WARNING: This fertilizer carries added bor1x and ts intended for use 
only on Alfalfa. Its use on 1ny other crops or under conditions other 
than those reccaiended .. Y result tn serious injury to the crops. 

Molybdenu• : 
1. CAUTION: This fert111zer is to be used only on soil which responds to 

• olybdenu•. Crops high in • olybdenu• are toxtc to graztng ant .. n 
( riai nan ts) . 

2. Spect1lty Ferttl t zer Labels. -
The following tnfor•1tton, if not appe1rtng on the face or display side in a 

re1dable and conspicuous fo,., shall occupy at least the upper-thtrd of a stde of 
the container. 

b) Br•nd Ind Grade la) Net Weight 

c) Guaranteed Analysts:• 
Total Nitrogen (H)**••••• • • ••• •••• • •••••••• •• • • •• •• ••• • ••-----'S 
--~' Almoniac1l Nitrogen 

I Nitrate Nitrogen 
--~s Water Insoluble Nitrogen 

I (Otlulr NCOg11iNd and d.urainabZ. t- of •J 
-rx-va"Tl..-1a..,.6 ... 1e Phosphoric Acid (P

2
o
5
) • •••• • •••••• • • • •• • •••• • •• ___ s 

Soluble Potash (KiO) . ... . . ........... .......... .. . .. .... . ___ I 
(Otlt.r 11&1trifflt.. •Z-tai baauJ••• .... ........ ... ... . .. ____ S 

(d) Sources of nutrients, when shown on the label, shall be listed below the 
cmpleted guaranteed analysts state•ent. 

(e) Na• e 1nd 1ddress of registrant. 
*If any· percentage ts zero (0), the nutrient shall be emitted fro• the state•ent. 

**If che11tc1I fonas of N •re cl11•d or required, the for• shall be shown and the 
percent1ges of the indhtdual fo,-s shall add up to the total nitrogen percent-a 
1ge. .., 

•••As prescribed by regulations. 

3. Slowly Released Plant Nutrtet1ts. 

(a) 

(b) 

No fertt 1 her label shall betr I state•ent that connotes or tapltes that 
certai n plant nutrients contained in• fertilizer are released slowly 
over a period of ti•, unless the nutrient or nutrients are identified 
and guaranteed. 
Types of product wt th slow release properties recognized are ( 1) w1ter 
insoluble (N products only), such 1s n1tur1l organics. urea forwaldehyde, 
IBOU, ox•ide, etc. , (2) coated slow release such as sulfur coated urea 
and other encapsulated soluble fertilizers, and (3) occluded slowly re
leased, where fertilizers or fertilizer .. tert1ls are • iaed with w1xes, 
resins, or other inert • aterl1ls ind fo,-d into p1rticles. The teras, 
•water insoluble, coated slow release, and occluded slow rele1se• are 
accepted as descriptive of these products, respectively, provided the 
• anufacturer c111 shaw • testing progr• substantiating the cl1i• (test-



JO 

(c) 

(d) 

(1) 

0fflcl1l Publlc1tlon No. JS 

Ing under guldince of Experlaent St1tion personnel or • recognized rep
ut•ble rese•rcher 1ccept1ble to the ) . A l•boratory procedure, 
1ccept1ble to the for evalu1t,ngtlie rele1se characteristics 
of the product(s) iiust-•lso be provided by the aanufacturer. 
To suppleaent (b) when the nitrogen is organic , it should be established 
lh•t 1f • label st,tes the -,unt of organic nitrogen present In a phrase , 
such as •nitrogen In organic fora equivalent to XS N•, then the water 
insoluble nitrogen guarantee aist not be less than 60't of the nitrogen 
so designated. For eu•ple: If the total nitrogen guarantee for • 
fertilizer Is lOl and the libel st1tes, •Nitrogen In organic fora equiva
lent to 2.5: N• then the WIN gwr,ntee aust not be less thin 1.51 (2.SS 
x 0.6 • 1.51). 
When• slowly rele•sed nutrient ts less thin lSS of the guarantee for 
either tot•l nitrogen (N), 1v1il1ble phosphoric acid (P,o~), or soluble 
pot1sh (K,o),'1s 1pproprl1te, the l•bel shall be•r no reference to such 
designations. 
Until aore approprilte aethods •re de11eloped, AOAC aethod 2.074 (13th 
Edition), or as It shill be designated In subsequent editions, Is to be 
used to confl,. the cotted slow releue and occluded slow releue nutri
ents and others whose slow_ rele1se ch1r1cterlstlcs depend on ~rtlcle 
size. AOAC aethod 2.072 (13th Edition) shall be used to deteralne the 
water Insoluble nitrogen of 0f'91nlc Nter11ls . 
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Assoct1t ton of Aaertc1n Plant food Control Officials 

STATEMENTS Of UNIFORM INTERPR£TATlat 

AND POLICY 

35 

1. Grade - Th~ grade of I fertilizer should be Included wi th i ts brand na11e, ar.d 
so used by the .. nufacturer on sacks and in printing l i terature and by the 
control official In his reports and publications . No ni,neral shall be used 
in the brand nae or grade of a c-rctal fertilizer except those referring 
to nitrogen, available phosphoric acid ind potash. (Official 196S.) 

2. Nutrient Guarantee - All fertilizer nutrients , with the exception of phos
phoric acid (P205) and potash (~O) tf g111ranteed, shall be stated tn tenis 
of the eleaents . (Off1c11l 1gs1. ) 

l. Naae of fertilizer Material - When the nae of I fertilizer Nterl1l ts use.1 
as a part of-the brand nae of 1 • txed fertilizer, as for exallll)le, blood, 
bone or fish, the nitrogen or phosphoric acid shall be derived fraa or supplied 
entirely by the • aterlal n111ed. When the na.e of I fertilizer 1111tert1l ts 
used 1s I brand or 1s part of a brand and the nitrogen or phosphoric 1cld ts 
not supplfed by the • atert1l RIiied the word •brand• shall follow the n1111t 
of the •1tert1ls. Ex1111ple: "ftsh Brand ferttl her". (Off1c11l 19S3.) 

4. Phosphoric Acid and Potash • As the tenis phosphoric 1cid and potash ire used 
1111henally In g111r1nteeing and In reporting the analysts of fertilizers It 
ts rec-nded that the sa• e teras 1lso be used In reporting and discussing 
the results of analyses of related 111tertals. (Official 19S3.) 

5. Net Weights - The weights appearing on packages of fertilizers, agricultural 
11•, 1nd lt• tng • atertals shall always • e1n net weights . (Official 19S3. ) 

, . Mixtures of Aaonh11 Nitrite and L1•stone or Dolo• ite - These shill not be 
designated 1s •aaont111 e1lct111 nitrite• , •c1lct111 .-inti• nitrite" or 
st• tlar naes which taply the presence of either c1lct111 nitrate or -,nlll'I 
carbonate in such • txtures . (Offtct1l 19S3.) 

1, Activity of W1ter- tnsoluble Nitrogen tn Mixed fertilizers - The 1lk1ltne and 
neutral peraanganate •thods distinguish between the better and the poorer 
sources of water-Insoluble nitrogen, ind do not show the percentage avatlabil• 
tty of the •1terills. The 1vai11ble nitrogen of any product can be • easured 
only after carefully conducted vegetation expert• ents. 
(a) ·The 111thods shill be used on • lxed fertilizers cont1tntng water-tnsolu~le 

nitrogen a• ounttng to three- tenths (O.JS) of one percent or 110re of the 
wight of the • atertal. If a total nitrogen exceeds the • i nt• 111 guarantee 
and ts ICCO!lplnted by I low activity of the insoluble nitrogen, the ov!r
run shall be taken Into consideration In detenatntng the classtftcatlon 
of the water-insoluble nitrogen. 

(b) The water-Insoluble nitrogen In • txed fertilizers showing an activity 
below fifty percent (SOI) by the alkaline • ethod 1nd also below eighty 
percent (BOS) by the neutral • ethod shall be classed as Inferior. This 
necessitates the use of both • ethods , 1lso the prov ts ton as to over-run 
tn (1), before classifying IS Inferior. (Official 1966. ) 

8. fused and Noncrystalline Phosphate Products • These shall be • 1riteted with an · 
adequate state• ent concemtng she of particles. In terms of percentages of 
the total product whtcb pass through u. s. standard sieves of stated sizes. 
(Official 19S8. ) 

9. Specialty Fertilizer labels • Alty product co• tng under the ferttlher law 
shall not carry libels to mphHtze that dilutions will • ate so • 1ny gallons 
of fertilizer. Specific cl1t• s, such 1s •contents of this package will • ake 
••• • gallons of fertilizer• should be prohibited. The libels shall not carry 
1ny extravagant and • tsle1dtng advertising ind clal• s . (Offtcl1l 1958. ) 

10. -...t of Chlorine Penaiss lble In fert111zen in Which the Potash t s Clat• ed 
to be Present tn fora Other than Chloride • The chlorine In •lxed ferttlizen 
111 whtcb the potash ts cl1t• In fllfll other· UIM cblortde shall not exceed 
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one-half of one percent (0.51) • ore than five percent (SI) of the potash • 
content found . (C1lcul1te 1s follows: 0.05 tl•s the percentage of potash 
found plus 0 .5) . (Official 1976. ) 
Labels for Lt11tng Nater11ls Mixtures • Artificial • txtures of two or •ore 
lf• ing 111tertals or of gyps111 and lt• tng • atertals shall include on the label 
1 list of the ingredients used. (Official 1958. ) 
Steve Nlllbers - Sieve nlllllers designate sieve openings conforatng to spectfl• 
cations of the United States Standard Steve Serles. (Offlct1l 19S8. ) 
Reporting Analyses - Reporting the analyses of official s1• ples 1s 111 tntegr1l 

. Part of fertilizer control, and their usefulness to unufacturen and guaran
tors ts largely dependent upon the tt• e lapse between s1111ple collection ind 
reporting. Every e ffort should be expended toward reporting analyses wttlltn 
1 reasonable period of ti• after s1• ple collection. (Official 1976.) 
fertilizer Legisl1tton - The Untfora 8111 and Regulations ire the result of 
considerable study ind del1ber1tton. Control offtct1ls and Industry should 
keep each other advised of pending legtshtton ind provide the necessary 1t· 
foration to pra• ote untfonatty. (Official 1976. ) 
Sl!lpltng - The froper collection of Sl!lple 1s the foundation of I sound a 
equitable fertt tzer progra. NJAC has adopted official S111Pl1ng procedures 
and 1ppar1tus, thus these should be used by 111 states . (Offtct1l 1976. ) 
Guarantees for fertilizer Natert1ls - fertilizer • atert1ls cont11ntng only 
one plant food and recognized by their chatcal naes are required to 11st 
only I guarantee for the plant food contained therein. for exa• ple, the only 
guarantee required for -»111111 nitrate would be "Total Nttrogen. , •• 33.SS". 
(Official 1976. ) 
*Coated Slow Release• or "Occluded Slow Release• Nutrients - Wheft two or •re 
nutrients In a fertil i zer ire coated, or occluded to obtain slow release 
;,roperttes , then the guarantees for those cmponents aay be shClllll'I as footnotes 
rather than IS I cmpone•t following each nutrient. for eQ11ple, · 

fertkote 10-15-20 
Guaranteed Analysts 

Total Nitrogen (N)* 
2. 51 ~tacal nitrogen 
2.SI Nitrate nitrogen 
S.OI Urea nitrogen 

Avatlable Phosphoric Acid (P2o5)• 
Soluble Po_tash (KzO)• 
Sulfur (S) 

101 

151 
20S 
141 -• The nitrogen, phosphorus and potasst111 aater1a1s In thts product have been 

coated to provide 9.0I coated slow release nitrogen (N), 131 coated s law re
lease av1tlable phosphoric 1ctd (P2o5 ) , and 181 coated slaw release soluble 
~otash (~O) . (Off1c11l 1981.) · 
~-.Piing bf On-f1,,. Bulk Storage • No s1•ple obtained f,- on-f1n1 bulk stor
age owned 1nd/or controlled by the f1naer-cons111er shall be designated H 
•official• unless (1) the s1• ple ts taken tn the presence of the f1naer-con• 
s:aer and the fertilizer registrant or their respective representatives, or 
(2) the sl!lple 1s taken In the presence of the fanaer-consu• er or his repre
sentative , the fertilizer regi strant hiving been tnforwd 1nd accepting 
responsibility for the q1111ity of product s1• pled; or (3) the sa• ple 1s taken 
In the presence of the fanaer-consu•er or his representative 1nd he certifies 
b:~-'!~t-~~ -~~fldo_!! ~~t the product IS s1• pled, Ind 1dent1fted upon the 
delivery state• eflt, has not been altered or • txe4 with ~ other. (T•tathe 
1981.) . 
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~ITTU AND INVESTIGATOR lEPOlTS 

LABELING CMIITTEE 

D. L. Terry. Chairun 

During the past year · the .coaaittee vaa involved -inly in 
atteapting to develop proper labeling for coated s low release pro
ducts, specifically. aulfur coated urea (SCU) . The coaaittee alao 
reviewed nuaeroua fertUber label• for their acceptability under the 
Unifona Fertilize r 1111. 

The proper labeling of coated slow release products, auch a•• 
scu. vu studi ed by the coaaittee for aost of the year resulting in a 
proposed reviaion to lulea 2 and 3 of the Unifona Fertilizer Bill. 
The proposed revision as recoaaended by the Labeling Coaaittee 1• 
attached as Appendix A to this report , 

The following guaranteed analyses stateaenta are exaaples that 
vould be acceptable under the proposed reviaion: 
(1) Situation llbere the fertilizer ia SCU: 

36-0-0 

GUAJWn'EED ANALYSIS 

Total Nitrogen (N) ••• • • • • • • ••• ~ •• ••• • • • •••• • • • •• 361 
3% Urea Nitrogen 

33% Coated Slow leleaaed Urea Nitrogen 
Sulfur (S) • • • • • • • • • ••••••• • ••••• • •• •• •• • • • • • ••• • 12% 

(2) Situation where one-half of the N 1D a fertilizer is froa SCU and 
one-half is fr011 .-:,niua nitrate: 
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22-7-7 

GUAIANTEED ANALYSIS 

Total Nitrogen (N0) •• • ••• • ••••••••• •••••• • • •• ••• 221 
S.S% Aaaoniacal Nitrogen. 
S. S% Nitrate Nitrogeo 
1 .0% Urea Nitrogen 

10. 0% Coated Slow Release Urea Nitrogen 
Available Phoa. Acid (P2o5

) ••••••• •• ~ •••••••• ••• 7% 
Soluble Potaah (120) • •••• •••••• ••• •• ••• • ••• • • •• • 7% 
Sulfur (S> • • • •• • ••••••••• ••••• • ••• •• ••••••••••• • 41 

(3) Slt~UOD where all the N ill a abed fertiliser 1a froa SCU: 

22-7-7 

GlWWITEEDAIW.YSIS 

Total litroaen (lf) •• ••••• • •••• •• • • •• •• • •• ••• •••• 221 
2% Urea Nitrogen 

20% Coated Slow Rel•••• Urea Nitroaen 
Available Phoa. Acid (P205) • •• • • • •••• •••••••• • •• 7% 
Soluble Potuh ('20) ••• • • • •••• • • • • ••••• • •••• •• • • 7% 
Sulfur (S) •••• ••• •••• •• ••••••••••••• •• ••• • • •• •• • 7% 

(4) Situatioa where all the I ill a fertilue_r 1a froa eocapaulated 
1aODiua Dltrate: 

Total Nit~o1•n (N) •••• •• ••••• •• •• ••• •• •• • •••• ••• 221 
11% Coated Slow leleaaa ~niacal Nitrogen 
11% Coated Slow leleaaa Nitrate Nitrogen 

Available Phoa. Acid (P205) • ••• •• •••• ••••••••••• 7% 
Soluble Potaah cx2o> ••• •••••••••••••• •• ••••• •• •• 71 

The co.dttee or aub-groupa vithin the coaaittee r eviewed one or 
aor• labels froa about lS different coapaniea vith the purpose of 
aaaiating the coapaniea in developina labels acceptable under the 
Unifora rerttli&er Lav aa well•• in co.plying with the requir ... nta 
of certain apecific atatea . We feel that the•• revieva are benefi
cial to the industry and give the coaaittee inaigbt into th• probl ... 
of uniforaity of labeling aaona th• stat••• · 

In addition to zevievina labels the coaittee rendered the fol
lowina opinion• : 

(1) All fertUi1era lfhether liquid or dry auat be labeled 
and aold on the baaia of weight using the avoirdupois 
ayatea. Liquid Muure (fluid ounce•) ia not acceptable. 

(2) The grade with a fourth digit , for euaple 10~10-10-8S, 
Manin& sulfur or any other nutrient ia ~ acceptable. 

(3) The Unifora Fertilizer Law does not require a "nutrient 
source" atat ... nt to be OQ the label. 

.. 
Association of Aaerican Plant Food Control Officiala llS 

The cOllllit t ee held a forul •etina in El Paao and diacuaaed 
label probleu with apecific coapaniea and with. the Industry in 
general. A copy of the •~ry of that •etina 1a attached •• 
Appendi x B to thia report. A forul aeetin& ia scheduled for the 
Willi aasburg Annual AAPFCO •et·ina uaina th• aa• foraat aa last year. 
APPENDIX A 
2. Specialty Fertilizer Labels. 

The following i nforaation, tf not appearilla on the face or diaplay 
aide in a readable and conapicuoua fora. aball occupy at leaat the 
upper-third of a aide of the container . 
(a) Net weight 
(b) Brand and Grade A 
(c) Guaranteed Analyaia : • W 

Total Nitrogen (N)**•• •• • • •••• •• ••• •••••••• ••••~•• ••••----1 
___ % Aaloniacal Nitroaen 
____ % Nitrate Nitrogen 
____ % Water Insoluble Nitroaen 
___ .l "Other recognised and dateralnable foraa of -." 

(Such u: ___ % Urea Nitroaen) . 
Available Phoaphoric Acid (P2o5>••••••· • ••• •••• • ••••• •---:I 
Soluble Potash (~O) ••• •• •••• • ••••••••• • •••••••••••••• __ -:l 
"Other nutrient•" C•l-ntal buia)***• •• ••• ••• • •• • • •• _,__I 

(d) Sourcea of nutrient•• when ahOVD on the label, •hall be U.ted 
below the guaranteed analayia. 

(e) Halle and address of registrant. 
3. Slowly leleued Plant Nutrient&. 

(a) No fertilizer label ahall bear a atateaent that conaot .. or 
iapliea that certain plant nutrient• contain in a far tiluer 
are releaaed alovly over a period of Uae.unlua the outri•t 
or nutrients are identified and guaranteed. 

(b) Th• typea of alow releued product& recopi&ecl are U) -t~ 
insoluble (N product• only). such••• natural organic•• urw 
foruldehyde, 1BDU, oxaaida • . etc •• (2) coated slow rel ... •• 
such u. aulfur coated uru and other encapsulated soluble 
fertilizera , and (3) occluded alov releaaed1 vhera fertili&era 
or fertilizer aateriala are aixed with waxea. ruina, or 
other inert .. ter iala and foraed into particlea. The taraa. 
''water inaolubl•"• "coated •low release", and "occluded alov 
releaae"• are accepted aa descriptive of these product•• 
respectively, provided the aanufacturer can ahov a tutiq 
progr•• aubatantiati na the claia (Testing under pidaoc• of 
Experiaent Station peraOmlel or · • recognised reputable 

* I f any percentage 1a zero (O). the outriat aball be oaittecl frca 
the at a t eaent. 

** If chellical foru of N are claiaed or required, the foraat aball 
be aa •hown and the percentaaea of th• individual foraa aball 
add up to the total nitrogen percmt•&•• 

*** Aa prescribed by reaulation. 
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researcher acceptable to the _______ .) A laboratory· 
procedure. acceptable to the , for evaluating 
the alow releaae characteriatica of the product(•) 1111st alao 
be provided by the unufacturer. 

(c) To auppleaent (b) when the nitrogen 1• orpnic, it should be 
eatabliahed that if a label atatu the aaount of organic 
nitrogen pruent in• phrue 0 auch a•• "nitrogen in organic 
fora equivalent to X%N11

0 then the water insoluble nitrogen 
auarantu a&8t not be lea• than 60% of the nitrogen ao 
designated. 
For e:uaple: If the total nitrogen guarantee for a fertilizer 
1a 10% and the label atatea, "Nitrogen in organic fona 
equivalent to 2.S% N" then th• VIN auarantee -.at not be leaa 
than 1 . S% (2.S% x 0 . 6 • 1.5%). 

(d) When a •lowly releaaed nutrient 1• le•• than 15% of the 
parantee for either total nitrogen (N), available phosphoric 
acid (P205), or aoluble potaah . (K20), aa appropriate, the 
label ahill bear no reference to aucli designations . 

(e) Until a>re appropriate Mthod• are developed, AOAC Mthod 
2.064 (12th Edition). or u it ahall be deaignated in aub
aequent·edition•• 1a to be uaed to confira the coated •low 
releue and occluded alov reluae nutrient& and others vhoae 
•low releue characteriatic• depend on particle aize and 
1,/JN; •thod 2.062 (12th Edition) ahall be used to deteraine 
tbe wter :lDaoluble oitroaen of oraanic aateriala. 

APPENDU I 
The firat part of the ••Un& waa with indwstry rep'reaentatives 

to diac:uaa apecific labelin& probl- and questiona. The following 
it .. were aareed on by the co.aittee: 
(1) Placeaent of Speciality Fertiliaer Labellng ·vhen the container ia 

attached to a diaply panel. The queation waa "Should the 
labelin& inforaation apecified in Rule 2 of the Unifora State 
lertili&er 1111 be placed on both the container and th• diaplay 
panel or would placeaeot on the panel be aufficient?" Th• con
Naaua of tbe c«-itt .. · wa• th.at thia inf oration should be on 
both the cootainer and th• display panel. 
It ahould be on the contaua.r because the diaplay panel will 
probably be diacarded after purchaM and it ahould be on th• 
diaplay panel becauae it ia what ta aainly vbible at ti• of 
purchue. 

(2) Nitrogen breakdown in Guaranteed Analyaia for Fi•h Eaulaion 
Fertiliser. The follovin& wu approved: 

Total Nitroaen (N) ••• • •••••••••• • • • •••••• • 5% 
0% Nitrate nitroaen 
01 Urea nitroaen 

O.SI '->niacal nitrogen 
O. SI Water insoluble nitroaen 
4.0% Other water aoluble nftrogen 

(3) 

(4) 

(S) 
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Notes: 
(a) Zero ·guarantees in general are not acceptable; however, 

for this specific label it will be allowed ao that the 
te111 "other water soluble nitrogen" will correctly aean 
nitrogen that ia soluble but ia not nitrate, uaoniacal 
or urea nitrogen. 

(b) Water insoluble nitrogen is paranteed but no cla:laa or 
atateaents such as, organic, alov acting, or alow re
lease will be uaed aince it 1a 1 ... than 1S% of the 
total nitrogen. 

(.c) Industry cheaists should continue to vorlc. on 1dentifyin& 
the specific co• pound• included in "other water aolu* 
nitrogen"and propoae a procedure for their ideotifi~ 
and quantification. 

The label of all liquid fertilizers abould indicate oet wtaht 
not volume. 
The definition of a "apeciality fertilizer" vae ruffiraed. u 
being baaed on "uae" rather than on pack.age aize. 
CSHA (Che• ical Speciality Manufacturer'• Aaaociation) requeated 
that a representative Crea their organization be added to the 
Induatry Liaison section of the coaaittee. The requeat , vbich. 
will be aade foraally by letter, vu taken under adviaeaeot. 

The laat part of the meeting · concerned the propoMd reviaioa of 
Rules 2 and 3 of the Unifor ~ 1111 which waa circulated to tba c~ttee 
prior to the annual -•ting. The diacuadoo vas Uaited by a ehorta1e 
of tiae but the following salient points were diacuaaed: 
(1) It should be recognized that tbe phraae, "alovly available plaot 

nutrienta" 1a not reatricted to nitropo ooly iut •J include 
any plant nutrient. 

(2) The collective tera "alovly available plant nutrient•• -y ued to 
be reworded since it 1• closely related. in 1eneral, to ors-
nitrogen and it ahould not be. 

(3) Each coaaittee Jlellber agreed to provide to the chairaaa h • 
written cos.ant• coocernina reviaioo of Rule 2 and 3 by 11o1r--.r 
l, 1977. 
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ac.so. and continue atlrrfng until all ult clleaolwa. DII. to ca 1 L 
end mix. Cool, dll. to 1 L with HaO, and mix. Avoid abM,rplJon 
of NH, from air during p,9pn partlcularty If ..,.am of air la UNd 
for mixing. 

For other raaganta, Ne I.OIi. 

Ul4 ,,.,.,,,..,,,,, 

Piece 0.2-2.0 g umple contg C42 mo nhrate N In IIOO-IOO mL 
IQeldahl fla11t (IOO mL fla11t la prefel"Nd with 1ampln which 
foam conelderebly, .. paclally org1). Md 1.7 II Raney catalyst 
powder, 3 drope trfbutyl cltret-. and 150 mL H,SO.-K,SO. eoln. If 
org. matter exceed, 0.1 g, add addnl 2.5 mL of thla eoln for Mch 

. O. 1 II org. matter In aces, of 0.1 g. 
Swlrf to mix umple with acid end piece fl••k on oold burner. 

If bumer hH been In un, tum off completely •10 min before 
piecing flHlt on bumer. After fla11t 11 on bumer, Nt heat Input 
to 5 min boll teat. When Nmple atarta bolllng, reduce heat to 
PHI 10 min boll tat After 10 min, rel•• fl111t to wrtlc:al poeltlon 
end tdd 0.7 g HgO and 15 g IC.SO., (Content, of ICel-Ptk No. 5 

. (Curtin Mtthuon Scientific, Inc.) without pl11tlc cont.Iner may 
be UHd.) Replica flHlt In Inclined po1ltlon end lnc:ruae heat to 
4-5 min boll t11t. (Reduce hHt Input If foam flll1 •% of bulb of 
flt1k. UH variable hHt Input until thl1 phtH 11 pall.) Hett tt 
4-5 min boll tnt until den1e white fum" of H.SO. clear bulb of 
t1111t. Dlgutlon II now complete for umpl11 contg only am
monltctl, nitrate, end urea N. For other umplH, ewlrf f111k 
gently tnd continua dlg .. tlon addnl 30 min. 

Proceed ti In 2.057, Hcond par. If 800 mL ICjeldahl ft11b have 
been uaed, add 300 lnatetd of 200 mL HaO. 

Ammonlacal Nftroten 
Z.085 Megnwlum Olllde Method-Olllcl_, FINI Ad/on 

(Not applicable In prnence of urea) 

Piece 0.7-3.5 g, according to NH1 content of umple, In dlltn 
flHk with ct 200 ml H1O and illl2 g ctrbo,:,•t .. ffH MgO. Connect 
fl11k to conden1er by ICJeldthl connecting bulb, dl1tll 100 ml 
llq. Into meHured tmt ltd acid, Z.055U). end tltt. with atd NaOH 
aoln, Z.055(k). Ullng Me red, 2.055(1). 

Z.OII * Fonntldehyde TltntlOII Method * 
Offkltl RMI Ad/on 

(Applicable to N~NO1 end (N~.SOJ 

SH 2.111, 11th ad. 

Nitrate and Ammonlacal Mtco1en 

Z.017 * hrrow Sulfn..zlne-Sod• M.thod * 
Olfid•I FIMI Ad/on 

(Not applicable In prnence of org. matter. 
Ce cyenamlda, end urea) 

... 1.111. 11th ad. 

Z.OU 0.vvdt M.tltod CU>--Olfk/M RM/ Adon 
(Not eppllcable In prnence of org. matter, 

C. cyanamlde, and u,wa) 

Piece 0.35 or 0.5 g umple In ~700 mL flult and add 300 
ml HaO, 3 g O.V.nle •lloy (Cu 50, Al ,s. Zn SJ. and 5 ml NaOH 
aoln (•2% by wt), pourfng latter down aide of flealt eo that It · 
doee not mix at one. with contenta. Iv means of o.vt..on CJ. 

AOAC M1lMOOS 11HO) 

Ind. Eng. Chem. 11, 485(1119)) or other eulteble ac:tubblng bulb 
that will p,9Wnt pa11lng over of any aprey, connect with 
conden,er, tip of which alwaye extend, beneath eurfece of ltd 
acid In receiving fla1k. Mix contente of dlatg fla1k by rotating. 
Hut alowly at fll"lt end then at rate to yield 250 mL dlatllJate In 
1 hr. Collect dlltlllate In mea1ured amt atd acid, 2.055()), and 
tftr. with atd NeOH IOln, 2.0H(ld. using Ma red, 2.055(1). 

Nitrate Nllrogen 

I.OIi lto6.,,,_ott Method 11~)-0flldel R,.., Ad/0tt 
(Applicable In preHnce of Ce cyan1mlde 

and u,.., Caution: SH 51.030 and 11.0IS.) 

(a) Del. total N .. In Z.111, Z.OIO, or Z.OM. 
.(b) Det. H10-lneol. N aa In 2.072. but UH 2.5 g umple. D11. 

filtrate to 250 mL · 
(cl Place 50 mL portion filtrate In 500 ml Kjeldahl flHk and 

add 2 g FeSOe .7H1O and 20 ml H.SO., (If tot.I N 11 >5%, UH 5 
g Faso •. 7H1O.) Dlgut over hot flame until all H1O 11 evapd end 
white fume, appeer, and continue dlgutlon at lent 10 min to 
drfve off nitrate N. If Hvera bumping occurs, add 11>-15 gl111 
beed1. Add 0.15 g Hg, or 0.7 g HgO, and digHt until a ll org. 
matter 11 oxidized. Cool, dll., add tha K.S eoln, and complete 
detn 81 In 2.057. Before dlatn, add pinch of mlxt. of Zn duet and 
granular u20-me1h" Zn to each fluk to prevent bumping. 

Total N (a) - H1O-ln1ol. N (b) • H10-tol. N. 
HaO-eol. N - N obtained In (c) • nitrate N. 

2.070 Jott .. Modification Ill Robertaon M.thod CH) 
Ofllcl•I Final Ad/on 
(Appllctble when H10-1ol. N nHd not be detd. 

Caution: S•• 51.030 and 51.085.) 

Weigh 0.5 g 11mpl1 Into Kjeldahl fl11k. add 50 mL H1O. and 
rotate gently. Add 2 g FeSO .. 7H1O end rotete. Add 20 mL H.SO •. 
Digest over hot flame. When H1O evap1 and white fumH eppe1r, 
add 0.85 g Hg and proceed II In 2.057. 

Total N - N thu1 found • nitrite N. 

Z.071 * Weter-ln1oluble Nitrogen In Cyanamid• CZ51 * 
Oflldal Final Action 

SH 2.111, 11th ad. 

Water-lneoluble Nitrogen 

C$H 2.07t(a) and (bl for urea-formaldehyde 
or mlxta contg iuch compd1.) 

l.ffl Mdtod I-Olfldal RMI AdlM 

Piece 1 or 1A g Hmpla In 50 ml beaker, wet with alcohol, add 
20 ml H1O, and lat ltand 15 min, stirring occ11ionally. Tran1fer 
aupamate to 11 cm Whatman No. 2 paper In 10" long-Item 
funnel 80 mm diam .• end wa,h realdue • or 5 time, by decanting 
with H1O et room temp. (21>-25•). Finally transfer all residue to 
fitter and complete wa1hlng until filtrate m .. 1ura1 250 mL Det . 
N In residue• In 2.057. 

l.ffl 
ExtrM:tlon tube.-GIUI, 250 ,c 10 mm Id. 12 mm od, con

altlctad to M mm at ona end. 

l.074 

Weigh 3.0 8)'"9round mixed umpla and place In extn tube 
eontg amall gr.., wool plug. Piece addnl gla .. wool pad on top 
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of Mmple. Connect 250 or IOO ml MPerator to column with 7S 
mm piece of rubber \ublng. CtoM atopcoct of MPerator and 
add 250 mL delonlnd H,O. Open stopcock end let quiet rulh of 
H.O PNS thru column. After Initial rulh of HaO, cloN ltOPCOdt, 
Adjust flow thn, ltopcodt to ca 2 ml/min. Squeeze rubber 
oonnec:tlon to bring level of HaO ce 21 mm abow column bed. 
lywtem then operatn II constant-head fMder. 

After HaO wash 1s complete, dlaconnec:t column from rubber 
tubing. fnV9rt column over Kjeldehl fl .. lt end force contents Into ._It with eld of prnaure bulb. w .. h traces of Mmple from 
tube Into Kjeldahl fl11k end waah umple from wella of digestion ._It with min. HaO, Det. N In l'Nldue • In l.OIW.OIO or 
l.lD-2.0M. 

* Nita 01en Acdwtty * 
l.ffl lfemon/ fll w-,.,.,s..w, ,,_.,.. 

OltlCMI FIMI At:tlon 

Ca) MixMJ fertilinrs.-8H l.OII, 10th ed. 
(It) Raw mMeri•la.-8H I.Ill, 10th ed. 

l.071 W.teNMo/vbltl OtpMtk Nlfl..,.,. 
$o/ub/e In Nwtnl ,,.,,,,.,,._.,. 
OftklM FINI At:tlon 

S.. I.OIi, 10th ed. 

1.m w.,.,.,,,.o1u,. Org•nk Nltt•.-,, 
l>l,tJI/MJ from Alb/In•,,.,,,,.,,,,.,..,. cm 
Olflt:I-' FIM/ At:tlon 

S.. l.~N1, 10th ed. 

l.ffl 

Nltroten Acdvtty Incle• CAI) of U.... 
Fonnaldehyde C.mpounda C,I) 

Oflldal FIMI Action 
(Applicable to urea-formaldehyde compels 

and mbcta cont; IUCh compels) 

l'lta.phato ,,.,,,., ao/n.-c,H 7.5. DINOlw 14.3 11 KH,PO. and 
11.011 K.HPO. In Ha0 end dll. to 1 L 011. 100 mL of thla aoln to 
1L 

l.ffl - ~ 
Cal Crush .. mple (do not grind) to pau No. 20 aleve. 
(It) Det. cold H10-lnaol. N (WIN) aa In l.ffl. lcNplng temp. et 

21~2". Stir et 5 min Interval• during 15 min ltlndlng. 
C•l Det. hot HaO-lnaol. N 1/(WIN) In phoepheta buffer aoln • 

foll-: "8ce accurately -lghed_ .. mpfe contg 0.1200 11 WIN 
In 200 ml tall-form beaker. Add ce 0.5 11 C.C01 to mmed 
tartllizera conta urea-HCHO compda. From euppty of bolllng 
lluffer aoln, edd 100 ml from gr.«Suate to umple, ldr, oowr, 
and lrnmel'M promptly In bolling H10 bath eo that llq. In beaker 
II below HaO level In beth. Maintain bath et ._,oo-, chec:t9d 
with thermometer, end stir et 10 min lntervala. After uectty 30 
min, remov. beaker from beth end fitter promptly thru 15 cm 
Whetmen No. 12 fluted pepar. If flltretlon taltn >4 min, dlacerd 
d9tn. flepaet d9tn, ltlrrlng In 1 11 Celtte fllt8r-eld jult before 
19fflovlng beaker from bath, end fitter. 

Wuh lnaol. rNldue completely onto paper with boning HaO 
end continue waahlng until tot.I vol. UNd la 100 mL Complete 
wnhlng before filtrate becomn doudy or Ila temp. droPI to 
<80". Del tot.I N l}(W/N) In W9t peper end r-Nldue N In l.117, 
.ang 35 ml H,SO. when C.CO. hN been added, 

Adivltylndu W, • (1'W1N -1'HWIM K 10IJ/1'W1N 

UrN la)Oflllef Flnef Action 
l.llO ,,..,.,,, 

Noutnl urea• 1oln.~N ,,_h oom. 1" ureaN eoln, or 
dlaaolve 1 11 ure .. powder In 100 mL HaO, or lhalte 1 11 jack 
been meel with 100 mL HaO Ii min. Tranefer 10 mL eoln to 250 
mL erlenmeyer, ~II. with 50 ml H.O, end edd , dropa Ma purple 
(evellabla from Flaher Scientific Co.; No. So-1-9). Tltr. with 0.1N 
HCI to reddlah purple; then bect•tltr. to grNn with 0.1N NaOH. 
From dlfferance In ml, celc. vol. O. 1N HCI required to neutze 
remainder of eoln (usuelly ce 2.5 mL/100 ml), edd thla emount 
of add, and lhalte well. 

Verify enzyme actlvtty of UrNN aouroe perlodlc:elly. Dlacard 
any aource which doN not produce aoln capable of hydrolyzing 
0. 1 I .... /20 mL aoln. 

l.N1 

Weigh 10~0.01 11 Nmple end transfer to 15 cm Whitman No. 
12 fluted filter pepar. Luch with ce 300 ml HaO Into 500 ml vol. 
tlNlt. Add 75-100 mL utd Ba(OHl1 eoln to ppt phoaphatH. Let 
Mttla end test for complete pptn with few dropa N td Ba(OHl1 

aoln. Add 20 mL 10" Na.CO, eoln to ppt exceu Ba end eny eol. 
Ca aalta. Let Nttle end teat for complete pptn. D11. to vol., mix, 
and filter thn, 15 cm Whetmen No. 12 fluted paper. Trenafer 50 
mL ellquot (equiv. to 1 11 Mmplel to 200 or 250 ml ertenmeyer 
and edd 1-2 dropa of Me purple. Acidify with 2N HCI and edd 
2-3 dropa exc:eu. Neutze aoln with 0.1N NeOH to first change 
In color of Indicator. Add 20 mL neutral ureaH eoln, cloae flaak 
with rubber stopper, end let atend 1 hr at ~25". Cool flaak In 
loe-Ha0 aluny end tJtr. at once with 0.1N HCI to full purple; then 
edd ce Ii ml •ceaa. Record totel vol. edded. laelt•titr. exceu 
HCI with 0.1N NeOH to neut. end point. 

1' UrN • (ml 0.1N HCI - mL 0.1N NeOHI ,c 0.3003. 

llum 
~otomnfc M«ltod '10) 

Olflt:I-' Rist At:tlon 
CAppllcable to wu only. Do not UN for mixed fertilizers) 

I.OU ,,_,.,,,. 

(a) AlullM tal'tr9tuoln.--Oluolve ~ 11 NaOH In IOO ml H,O, 
oool, edd 50 11 NaKc.H.0..4H,O, and dll. to 1 L Let stand 1 day 
before UN. 

(It) Coptwr au"-t• 10/n.~lve 15 11 CuSO .. IIH.0 In CO.
free H.0 end dll. to 1 L 

(cl Biurwt ltd ,otn.-1 mg/ mL Dluolve 100 mg reagent grade 
biuret In CO.-frN H,O and dll. to 100 mL Bluret mey be purified 
• follows: Dluotve 10 g In 1 L absolute elcohol and cone. by 
gentle heating to ce 250 mL Cool at 5" and fitter thru gooch 
(IO" recovery). Repeat cryatn end dry flnal product In vac. oven 
It 10". 

I.la ,,,..,,.,..., ., $tMH/Md a.w. 
Trenafer aerf .. of allquota, 2-50 ml, of std bluret aoln to 100 

ml vol. fl•b. Adjust vol. to ce 50 ml with CO.-frN H1O, add 
1 drop Me red, end neutze with 0.1N H,SO. to pfnk color. Add, 
with twlrllng, 20 ml alk. tartrate aoln end then 20 ml CuSO. 
aoln. D11. to vol., ahelte 10 aac:. and place In HaO bath 15 min at 
10~5". Aleo prep. rNgent blank. Det. A of NCh aoln against 
b&ank et 555 nm (lnatn,ment with 500-570 nm fitter la elao 
Ntlafec:tory) with M cm oell. "°' ltd eutw. 
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STATE OF MINNESOTA 

DEPARTMENT OF AGRICULTURE 

IN THE MATTER OF THE PRIJ>OSED RULES ) 
OF THE DEPARTMENT OF AGRICULTURE ) 
GOVERNING THE STORAGE AND HANDLING ) 
OF DRY COMMERCIAL FERTILIZER (3 M:AR S 1.0326) ) 

I. INTRODUCTION 

-
STATEK:NT OF NEED 
AND REASONABLENESS 

The subject of this rulemaking is the proposed adoption by the Minnesota 

Department of Agriculture of a new rule governing the storage and 

handling of dry connercial fertilizer. This rule is proposed for 

adoption pursuant to Minnesota Statutes section 17.725, subd. 1, whi ch 

authorizes the Department to establish rules for the storage and handling 

of con111ercial fertilizers in Minnesota. 

Rulemaking on the proposed rule was authorized by the Department on 

October 28, 1982. The Con111issioner of the Minnesota Department of 

Agriculture detennined that the proposed adoption of this rule would be 

noncontroversial in nature due to consultations with representatives of 

the fertilizer industry and governmental pollution control officials. 

Further, the Department received no responses to its notice to solicit 

outside opinion in this matter. However, due to the provisions of Minn. 

Stat. section 17.725, subd. 1, a public hearing will be held regarding 

the adoption of this rule. 

The discussion provided in this statement is divided into the fo.llowing 

parts: 

Part II. General overview 

Part III. Need for and reasonableness of the proposed rule 

Part IV. Attachments 



-
II. GENERAL OVERVIEW 

A. The Need for Regulating the Storage and Handling of Ory Conrnercial 

Fertilizer: 

In order to understand the need for and reasonableness of this 

proposed rule, it will be useful to understand the current situation 

regarding dry commercial fertilizers in Minnesota. Prior to 1982, 

the Department's jurisdiction extended primarily to fertilizer 

products themselves rather than to the condition of facilities in 

which they were produced. Facilities storing and handling dry 

connercial fertilizers were not under the inspection or pennitting 

authority of any agency of the state for the purposes related to 

Minnesota Statutes sections 17.711 to 17.729. In 1982, amendments to 

Minnesota Statutes sections 17.711 to 17.729 were passed which gave 

the Department of Agriculture new regulatory and inspection authority 

over these facilities. This move by the Legislature was prompted in 

part by the fact that within the preceding two years there have been 

approximately 20 releases of colll'llercial fertilizers from facilities, 

about five of which have been releases of dry conrnercial 

fertilizers. Laboratory tests subsequent to these releases, caused 

primarily by human error and equipment failure, have shown that 

surface and ground water in some cases had been adversely affected. 

Because of this and because of the Department's existing authority in 

the area of agricultural chemicals, the Legislature accorded to the 

Department the new responsibility to approve fertilizer storage and 

handling facilities in addition to its prior responsibility for 

assuring fertilizer product quality. 
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- -The proposed rule fs necessary for the Department to carry out fts 

statutory responsfbf1fty to approve dry c011111ercfa1 fertilizer storage 

and handling facilities. Based on administrative experience wi th 

releases of dry c0111nercia1 fertilizers as well as knowledge of 

fertilizer materials, the Department has become increasingly aware of 

the types of maintenance, safeguards, and operations that will reduce 

the number of incidents and minimize their impact on human life, 

property, and the environment when they do occur. The rule is also 

necessary to respond to public concern about such releases of dry 

c01J111ercial fertilizers. It has been the Departmeni's administrative 

experience that through field inspections and education of plant 

operators, the number of incidents will likely be decreased. The 

provisions in the rule are reasonable because they have been 

infonnally discussed with and agreed to by representatives of the 

fertilizer industry, other governmental agencies and fertilizer 

experts at the University of Minnesota. 

Under the authority granted by Minnesota Statutes section 17.719, 

SUbd. 4, the Department has begun to inspect dry coll'lllercial 

fertilizer facilities and equipment to ensure that the provisions of 

Minnesota Statutes sections 17.711 to 17.729 are met. By the 

promulgation of this rule, the Department wishes to clarify for 

persons operating facilities its procedures for administering the 

1982 additions to the law and to ultimately reduce the potential for 

incidents which will cause hazards to people's lives, adjoining 

property or the environment. 
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-e. Fonnat of the Proposed Rules: 

The proposed rule is set forth in the following manner: 

Authority and purpose; definitions; approval of facility and 

equipment; variances; maintenance and operations; markings; outside 

storage; incidents; and enforcement. 

In this statement, for the sake of brevity, the content of the rule 

has not been repeated, but the numbers of the parts of the rule have 

been noted for reference. 

III. NEED FOR AND REASONABLENESS OF THE PROPOSED RULE 

The need for and reasonableness of each part of the proposed rule follows. 

3 fCAR S 1.0326 A. Authority and Purpose 

This section is necessary and reasonable to clarify for readers and users 
the purpose of this rule governing the storage and handling of dry 
commercial fertilizers used for agricultural purposes and the authority 
by which the conmissioner proposes the adoption of the rule. 

3 fCAR S 1.0326 8. Definitions 

This part of the rule sets forth the definitions of tenns used in the 
rule which are necessary to clarify meanings for readers and users of the 
rule. They are reasonable terms because they are tenns familiar in the 
fertilizer industry. Some of the definitions were incorporated from 
Minnesota Statutes section 17.713, while the following definitions were 
included and developed specifically for this rule. 

The definition of udepartment" is necessary to identify the lead state 
agency in the event of an incident. The definition of "dry conmercial 
fertilizer" ·is necessary because ft clarifies the product subject to the 
provisions of this rule. The definition of ufacility" is necessary 
because it clarifies the parameters of the storage and handling site 
subject to approval and inspection by the conmissioner. The definition 
of ui nci dent" is necessary because it cl ari fies the scope of occurrences 
that might cause the release of dry conmercial fertilizers. The 
definition of "incident notification sign" is necessary to clarify that 
these signs are issued by the Department to assure unffonnity of 
notification when an incident occurs. 
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- -The definition of •responsible party• fs necessary to identify the person 
who fs responsible either to clean up the incident himself or to 
authorize others to do so. The definition of •safeguards• is necessary 
to clarify the criterion that containment systems must meet. The 
definition of •storage container• is necessary to distinguish among three 
storage methods: bins and tanks, delivery equipment used for storage, 
and outside storage piles. The definition of •substantially altering" is 
necessary because ft identifies the type of faci·lfty modifications that 
require the Department's appro~al. 

3 t«:AR S 1.0326 C. Approval of Facility and Equipment 

This part of the rule contains two sections, the first pertains to the 
approval of new plants and the second pertains to the inspection of both 
newly approved and existing plants. The first section is authorized by 
Minnesota Statutes section 17.7155 and is necessary to assure that 
facilities built to handle and store dry commercial fertilizers are 
adequate. The type of information the Department will require of 
applicants is contained in Attachment A. This information will be 
verified by a Department inspector before approval is granted. While 
certain information will always be required by the Department, ft is 
impossible to specify by rule all the information that may be required in 
particular cases because the technology in the industry is changing so 
rapidly that different information could well be required for each 
individual facility. 

The second section of this part of the rule is necessary to inform 
persons operating facilities that the commissioner will act when 
inspection reveals that safeguards are insufficient to protect against 
hazards . The course the commissioner will follow is contained in 
Minnesota Statutes section 17.728, which is referenced in the rule. 

Both sections of this part of the rule are reasonable because they are of 
benefit to industry, the public, and the environment. When dry 
commercial fertilizer facilities are properly constructed, maintained, 
and operated, persons operating them suffer less financial loss from 
product loss, the health of the public is better protected, and adverse 
effect on the environment is minimized where not eliminated altogether. 

3 t«:AR S 1.0326 D. Variances 

This part of the rule is necessary to inform persons applying for 
approval of a new or substantially altered facility that a variance from 
certain parts of the rule may be requested provided that the variance 
meets both of the following criteria: adherence to the rule would cause 
economic hardship and the requested use does not constitute a hazard to 
people's lives, adjoining property or the environment. Minnesota 
Statutes section 15.0412, subd. la. pennits a department to issue 
variances to rules provided that such criteria are provided in the rule. 

Variances are reasonable, particularly variances from requiring 
safeguards, since safeguards are not always essential to protecting human 
life, property or the environment in the case of dry conanercfal 
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fertilizer because such fertilizer, which is composed of particulate 
matter, does not move from the facility of its own accord . Thus, 
requiring the installation of safeguards might prove an unreasonable 
economic hardship for persons operating facilities. It is further 
reasonable that the department provide the person requesting a variance a 
response within a prescribed time frame. 

3 fCAR S 1.0326 E. Maintenance and Operations 

This part of the rule contains three sections. The first section, 
regarding the maintenance and operation of the facility and its 
safeguards and equipment, is necessary to provide a standard for persons 
operating the facility. The standard regarding "avoidable amounts of 
particulate matter" may seem vague, but ft is necessarily so. There are 
no federal standards in this area, nor are there any state standards 
either in Minnesota or elsewhere. It fs in the industry's interest to 
attempt to prevent any product from escaping, but ft is not reasonable to 
impose a standard where ft is not possible for one to actually exist. 
This first section also contains an exemption from this section in cases 
where the existing facility does not pose any hazard to people's lives, 
adjoining property or the environment. This is a reasonable exemption 
because ft will not cause unfair economic hardships for facilities 
operating in places where the escape of particulate matter has no 
significant adverse effect. 

The second section of this part of the rule, regarding the requirement 
that storage containers be maintafned to prevent fertilizer cross 
contamination, fs necessary to ensure that purchasers of the fertilizer 
are in fact receiving what the label and labeling say the product is. It 
is also necessary to prevent undesirable chemical reactions among the 
fertilizers themselves while they are stored. The provision is 
reasonable because ft is fair that purchasers should receive the product 
they pay for and because inappropriate chemical mixes mean a loss to the 
industry as well as to consumers. 

The third section of this part of the rule regarding the requirements 
that storage container areas must be kept free of clutter including grass 
and weeds is necessary to prevent, where possible, a fire-related 
incident. This is a reasonable requirement from three points of view: 
industry will lose less product, the public's safety will be better 
assured, and less damage to the environment will result. 

3 fCAR S 1.0326 F. Markings 

This part of the rule contains two sections. The first section regarding 
the label on each storage container is necessary because ft is a 
requirement of Minnesota Statutes section 17.716, subd. 5, and it aids 
employees of the facilities in avoiding incorrect formulations of 
fertilizers. These markings are particularly important so that 
individuals responding fn an emergency who may not be familiar with the 
dry corrmercial fertilizers will be able to accurately identify the 
product when notifying emergency personnel of an incident. 
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. . •' . .... - -The second section of this part of the rule regarding the incident 
notification sign 1s necessary to identify for employees of the facility 
emergency personnel to contact in the event of an incident. It 1s 
reasonable to provide for a unffonn method of response to incidents so 
that potential hazards to people's 11ves. adjoining property or the 
environment are reduced. 

3 tcAR S 1.0326 G. Outside Storage 

This part of the rule regarding the outside storage of dry co111t1ercfa1 
fertf1fzer fs necessary because ft provides the fertf1fzer industry with 
an important storage option. The prfncfpa1 dry fertf1fzer stored fn this 
manner is the mineral potash, one of the three primary nutrients used for 
agricultural crops. The peak demand periods for this nutrient occur in 
the spring and fall. and each lasts a little under a month. Further, the 
use of this nutrient in some parts of the state fs great because ft is a 
co111t1on practice for some fanners to apply straight potash to their fields 
using 4, 6, or 8 ton spreaders and thus they may require up to those 
amounts in one load and may use more than one load f n both the spring and 
fa11. Because of this high volume and rapid turnover, it is not 
reasonable to require the industry to build additional storage containers 
for this use. Outside storage is also reasonable because the physical 
properties of potash are such that upon contact with water, the nutrient 
will create a crust which will shed water and thus reduce the potential 
for runoff into surface and ground waters. 

3 tcAR S 1.0326 H. Incidents 

This part of the rule fs necessary to fnfonn persons owning or operating 
a dry co11111ercfa1 fertilizer facility in Minnesota of their statutory 
responsibility under Minnesota Statutes section 17.7285 ff an incident 
should occur and clarifies the role of the Department and other state 
agencies in responding to incidents. 

It is reasonable to have such procedures in order to expedite the 
containment and clean up of the result of the incident and ultimately 
minimize the cost of clean up and hazards to people's lives, adjoining 
property, or the environment. 

It is also necessary and reasonable that the Department clarify the 
extent of its liability with respect to incident clean up or containment 
for the fnfonnation of all parties involved in an incident. 

3 tcAR S 1.0326 I. Enforcement 

This section of the rule is necessary to fnfonn persons operating 
facilities subject to this rule of the c0111t1issioner's intent to act and 
procedures for the co111t1issioner's action fn instances where provisions of 
this rule are not met. Further, ft is necessary to inform persons 
operating dry co111nercfa1 fertilizer facilities of their rights should 
they fail to meet the requirements of the rule. 
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- -This section fs reasonable sfnce the persons are entitled to know the 
consequences of failing to meet the provisions of the rule and are also 
entitled to know that the conrnissioner will proceed in the same fair 
manner, affording opportunities for hearings before canceling approvals, 
when provisions of this rule are not met. 

IV. ATTACHMENTS 

The following attachments are related to the material in this statement 
and are appended. 

Attachment A - Questions to be Asked on the Application for Approval of 
a Dry Conrnercial Fertilizer Facility 

Attachment B - Sample "Incident Notification Sign" for Dry Commercial 
Fertilizer Facilities 

Attachment C - Memorandum of Understanding Regarding Procedures for 
Handling Pesticide and Plant Food Emergencies 

Attachment D - Excerpt from "Bulk Blend Quality Control Manual" prepared 
by The Fertilizer Institute, Washington, D.C., June 1975. 
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1 ) 

2) 

3) 

4) 

5) 

- - ATTACHMENT A 

QUESTIONS TO BE ASKED ON THE APPLICATION FOR APPROVAL OF A DRY COMMERCIAL 
FERTILIZER FACILITY 

Firm making application: Name 

Address 

City State Zip Phone No. 

Firm who will operate facility: Name 

Address 

City State Zip Phone No. 

Firm who will construct/install/modify site: 

Name 

Address 

City State Zip Phone No. 

D New D Existing D Substantially Altering 

Location of site: County City Township 

(Legal Description 
_______________________ _ __________ ?) 

6) Does this construction/installation/modification require a local permit? 

DYes DNo If yes, submit a copy. 

7) Size of lot owned or leased: 

8) Number and capacity of storage containers: 

New ______________ ; Existing ______________ ; 

Substantially Altering ------------------------
9) Type of storage containers (wood, concrete, etc.): 

10) Describe safeguards, if any: 

11) Submit three (3) scale drawings of the facility, incl uding other storage 
containers and buildings. 



- -
12) Is there an existing contingency plan with the local fire and law enforce

ment personnel? (check one) 

D Yes, briefly describe and indicate how often it is tested and reviewed: 

D No (If a contingency plan does not exist, one should be established 
within 90 days of the completed construction.) 
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- - Rev. 1/82 

MEMORANDUM OF UNDERSTANDING 

JlEGARDING PROCEDUUS FOR HANDLING PESTICIDE AND PLANT FOOD EMERGENCIES 

It i1 reco&nized that pe1ticide1, includina but not limited to, in1ecticides, 
herbicide,, rodenticide1, fungicides, and plant food material• (fertilizers), 
including anhydrous ammonia, may be hazardous to the 1afety of the public and 
the environment when involved in an emergency 1ituation. It is further recog
Dized that appropriate, efficient procedures and plan, must be implemented as 
rapidly aa po11ible with the occurrence of an emergency involving the1e mater
ials. It is recognized that a clear understanding of re1pective agency re-
1pon1ibilities will hasten implementation of 1uch procedure, and plan, . 

The purpoae of thi1 Memorandum of Under1tanding ia to e1tabli1h and clarify 
procedures to be followed by atate agencies upon the occurrence, or threat of 
occurrence , of accidents, 1pills , fires, floods, poisonings, exposures , leaks, 
or other similar emergencies involving peaticides and plant food materials 
(fertilizers) . 

1) There h hereby e1tablished an "Agricultural Chemical Emergency 
Ruponae Team". This team shall be compoaed of repreaentatives 
of each of the following agenciea : 

Minnesota Department of Agriculture 

Minnesota Pollution Control Agency 

Minnesota Department of Natural Resource• 

Minneaota Department of Health 

Minne1ota Divi1ion of Emergency Services (Department of Public Safety) 

Minne1ota Department of Tranaportation 

2) The Minneaota Department of Agriculture is hereby deai&nated as the 
lead coordinating agency for the Agricultural Chemical Emergency 
Response Team, The department shall be re1ponsible for the coordin
ation of plan• and procedure• to deal with peaticide and fertilizer 
emer1encies . 

3) Government regulatory agencies and affected indu1try will be noti
fied of the contents of the Memorandum by the lead coordinating 
agency. 

4) The lead coordinating agency 1hall mediately contact all team 
aember1 upon notification o( an emer1ency. 

5) Any Emergency Reaponae Team member 1hall innediately notify the 
lead coordinating a1ency aa to the occurrence of an emeraency. 

6) The lead coordinating aaency may call upon other appropriate 
local, 1tate, and federal aaencies for asaistance in the handling 
of 1uch emer1encies. 

7) The Minnesota Department of Agriculture 1hall be a de1ipated 
agent of the Minne1ota Pollution Control Agency, pur1uant to 
Minne1ota Statute 115. 061, reaardin& thi• type of emeraency. 
Thi• will facilitate a coordinated re1pon1e to the emer1ency. 
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I) The l'aeraency IHponH Team 1hall dev_elop auidelinu and procedures 
for the implementation of practical and efficient aea1ure1 to handle 
... r,encie, vhen they occur. 

9) &e1pon1ibilitie1 and procedure• outlined herein 1hall be effective 
i.Dediately upon the 1isnin& of thi1 Memorandum of Voderatandina by 
all aaenciea, and 1hall remain in effect until January 1, 1983. At 
lea,t thirty (30) day, prior to January 1, 1983, the repre1entatives 
to the Aaricultural Chemical Emeraency Re1pon11 Team 1hall aeet to 
dilcuu continuation, aodification, or termination of thi1 Memorandum 
of Underatandina. 

10) In the event of a "larae acale" eersency, auch Ha fire involvina 
larae quantities of pesticide,, a predetermined oraanizational 1truc
ture 1hall ao into effect in order to re,pond to the 1ituation in 
the aoat efficient manner. 

11) A, 100n a, po11ible, after each "larae 1cale" emeraency, the lead 
coordinatina aaency 1hall conduct a debriefina 1e11ion. 
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.. . , FOR. MINNESOTA DEPARTMENT OF AGRICULTURE: .. 

TOI KIRNESOTA DEPARTMENT OF NATURAL RESOURCES : 

POR MINNESOTA DIVISION OF EMERGENCY SERVICES: 

t~rJt f\ ~~J'._ 
Director Da t ed 

FOR MINNESOTA POLLUTION CONTROL AGENCY: 

~-:&A!~~,4 ecut1e Director 

FOR MINNESOTA DEPARTMENT OF HEALTH: 

Dated 

FOR MINNESOTA DEPARTMENT OF TIANSPORTATION: / 

Dated 
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ORGANIZATIONAL STRUCTURE 

,OR IIANDLING .. LARGE SCALE" EMERGENCIES INVOLVING PESTICIDES AND nRTILIZERS 

It i• recoanised that preplannin& and a•1icnment of variou1 re1pon1ibilitie1 
i• •ery de• irable vhen dealin& with a "lar1e 1cale" incident involvin& many 
people and a1encie•. The followin& officers are named and 1mder1tand their 
dutie• deacribed below prior to the incident. Alon, with a lead officer, a 
1econdary officer •hall al10 be named. In ao1t or all ca1e1, the 1econdary 
officer 1hould be from a different aaency (to encoura1e interaction and coop
eration). There i• an alternate individual named for each lead and 1econdary 
officer. 

ADMINISTRATIVE AND PUBLIC INFORMATION OFFICER llamed from MDA (a hi&h level 
adminiatrator). Secondary officer from MPCA. Will be char,ed with the over
all bandlin& of the incident on the 1tate level . leaponsible for the follow
in1: 

1) Shall aake initial contact• with involved individual• to 1et 1uide
line1 for the clean up. 

2) Shall maintain contact• with local official,, •tate officials, 
federal official, , and the Governor'• Office, 1ivin1 up-to-date 
pro1re11 report, as needed. 

3) Shall deal with the affected parties on major items of concern 
reaultin& from the emer1ency (time 1chedule, financial re1pon1i
bility, etc.). 

4) Shall be the only 1tate official de1ianated to provide infonnation 
to the nevi media. Media contact• to other officer, or 1tate 
a1encie1 repre1ented within this Memorandum 1hall be referred to 
this individual. Thi• individual 1hall receive information from 
tbe FIELD OFFICER IN CHARGE and other field 1taff. 

5) Shall aake the final deci1ion re1ardin1 di1po1al or other area, 
vhere there aay not be complete acreement •on& 1tate a1encie1. 
Thi• would involve con1ultation with admini1trator1 of the other 
involved 1tate a1encie1. 

6) Shall coordinate with the Divi1ion of Eaercency Service• (Public 
Safety) in developina reque1t1 for financial a11i1tance from the 
Executive Council. 

FIELD OFFICER IN CHARGE lamed from HPCA. Secondary officer from MDA. Will 
epend • 01t of the time mediately follow-in& the incident on the 1ite or at 
~be atate acency coaaand po1t. la1pon1ible for the followin1: 

1) Shall direct operation• at the •ite •o that deci1ion1 and direc
tion• aade by • ember• of the or1anisational •tructure are carried 
out. 

2) Shall report to and reaularly update the admini1trative officer. 

3) Shall coordinate activitie1 of the officer• named herein. 
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4) Shall comunicate with pollution control per1onnel, on both the 

local and federal level, vhen involved at the 1ite. 

5) During the Incident. The fire department and the re1ponsible 
party are re1pon1ible for containment and ainimizina environmental 
containation at the acene of an incident. If the fire department 
i1 not trained in thi1 area, the FIELD OFFICER IN CHAllGE, if pre
eent, ahall direct contaiment and/or other mea1ure1 in cooperation 
with the fire department. In the ca1e of a fire, thi1 ••Y involve 
pluaging drain, or aewer1, diking, and reducin& the •ount of water 
u1ed . Tbu1, the FIELD OFFICER IN CHARGE 1hould have contact, for 
heavy equipment, pump,, tanker truck,, etc. 

6) Following the Incident. After the fire department bu left, it is 
up to the re1ponsible party to maintain containment and minimize 
pollution . The re1pon1ible party 1hall al10 take the nece11ary 
ateps to in1ure proper clean-up and di1posal of the materials in
volved (includes, but not limited to, concentrated pe1ticides, 
containated aoil, buildin& debri1, and runoff veter) . 

7) Shall determine vhich products can be aalvaged for 1ubsequent 1ale 
or u,e. Kay be necessary to place 1top 1ale on damaged or contam
inated product, auch as feed,. fertilizer,. pesticides. or 1eeds . 

8) Shall maintain a 1ingle lo& of all aample1 collected and labora
tory reports. All aaples taken for laboratory analysis during 
and after the emercency will be channeled throuah the FIELD OFFI
CER IN CHARGE on duty. 

9) Shall check with the Minnesota Department of Tran1portation. 
Hazardou1 Waste Section. concernin& transportation of debris . 

SAFETY OFFICER Named from MDH. 

1) During the Incident. MDH SAFETY OFFICER will be at the 1cene of 
the incident and 1hall advi1e the fire department and/or FIELD 
OFFICER IN CHARGE in the follovin& areas: 

A) The protection of firefi&hter1 and other emer1ency and/or 
containment per1onnel from e,cpo1ure throu1h u1e of proper 
equipment. 

I) The determination of need for evacuation of the aurroundina 
area. 

C) The aonitorina of the e,cpo1ure and decontaination of emer
aency and/or containment per1onnel. 

D) The aonitorin& of area aecurity. 

&) The notification of local bo1pitala to prepare th• for 
po11ible affected individual,. 

The fire departaent aay not be trained in the above area,. If 
preaent durin1 the incident, the SAFETY OFFICER ahall direct the 
above in cooperation with the fire departaent. 
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2) Following the Incident. After the fire departaent has left, it i1 

up to the re1pon1ible party to • aintain the 1ecurity of the area • 
The SAFETY OFFICER ehall vork vith the FIELD OFFICER IN CHARGE to 
aee that tbi1 i1 done. During containment and clean-up operations 
the SAFETY OFFICER ehall • onitor the u1e of proper eafety equipment, 
The SAFETY OFFICER •hall al10 • onitor the expo1ure and decontamina
tion of all per1on1 involved. 

ENVIRONMENTAL OFFICER Named from the DNR. Secondary officer from KPCA, The 
INVIIONMENTAL OFFICER ahall a11i1t and advi1e the FIELD OFFICER IN CHARGE re
aardin& environmental concern,. le1pon1ible for the following : 

1) Durin& the Incident. 

A) The a11e11ment of drainage and/or runoff pattern• from the 
eite to public vater. 

I) The collection of 1ample1 to determine if aaterialt from 
the eite have entered public vater,. 

2) Following the Incident . 

A) The a11e1nent of environmental damage , 

a) ~ill• or contamination of fi1h and wildlife. 

b) Damage to fi1h and wildlife habitat. 

I) A11i1t in 1ampling to determine the kind• and amount• of 
aaterialt that aay have left the 1ite. 

C) Advi1e as to likely effects of propoaed di1po1al practices 
on fith and wildlife or their habitat, 

llSOURCE OFFICER Named from Divi1ion of Emersency Services , DPS. Secondary 
officer from DOT, Office of late, and legulation1. le1pon1ible for the follow
ing : 

1) Vpon notification by the lead a1ency, or incident/accident retponder, 
the Divi1ion of Emersency Service, Duty Officer or de1ignee vill 
back-up lead agency and notify all. other agencie, or team re1ponders 
on the call liet. 

2) Upon completion of the call li1t, DES will inform the le~d agency as 
to the 1tatu1 of notification and the availability of the State 
F.aergency Operation Center for uae a, the incident/accident command 
po1t if ueded. 

3) Shall log all data, information, reque1t1, and notification, that 
llave been directed to the Divi1ion of lmeraency Service,. 

4) Shall a11i1t the lead qency in preparation of financial reque1t1 
under Ninne1ota Statute, Chapter 9, if a11i1tance i• appropriate. 

5) Shall prepare atatu1 report••• aeeded, 

6) lball provide a coaplete log of DES activitie1/action1 to the lead 
qency and initial tea ra1ponder. 
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TRANSPORTATION OFFICER Wamed from DOT. Secondary officer from MDA. Will 
epend ao1t of the time mediately follovina the incident on the 1ite or at 
J>OT beadquarter1. le1pon1ible for the follovina : 

1) Shall coordinate with tbe lead asency, the tran1portation of 
bazardou1 aaterial or contaminated debri1 from the incident site 
to it• final de1tination . (haiardou1 va,te dispo,al eite. land 
application site, etc.). 
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LARGE SCALE IMERGENCIES OFFICERS FOil 1982 SHALL BE AS FOLLOWS : 

LEAD OFFICER. SECONDARY OFFICER. 

M>HINISTRATIVE AND PUBLIC INPORHATION OFFICER: 

John Baumaartner 
As1i1tant Commi11ioner 
Minne1ota Department of Agriculture 
90 Weit Plato Boulevard 
St. Paul, Minne1ota 55107 

Office Phone: (612) 296-9310 
Bome Phone: (612) 739-3648 

ALTERNATE: 

William Bulger, Director 
Agronomy Services Division 
Minnesota Department of Agriculture 
90 West Plato Boulevard 
St. Paul, Minnesota 55107 

Office Phone: (612) 296-1161 
Bome Phone: (612) 645-2329 

Ru11 Felt, Actin& Chief 
Enforcement Section 
Divi1ion of Water Quality 
Pollution Control Aaency 
1935 West County lload 12 
lo1eville 1 Kinne1ota 55113 

Office Phone: (612) 296-7755 
Borne Phone: (612) 724-7254 

(24 Br . Emergency Response : 
(612) 296-7373) 

Dick ~ble 1 Bead 
Emergency lle1ponse Unit 
Divi1ion of Water Quality 
Pollution Control Agency 
1935 West Plato Boulevard 
lo1eville 1 Minnesota 55113 

Office Phone: (612) 296-7235 
Bome Phone: (612) 434-6547 

(24 Br. Emergency Response: 
(612) 296-7373) 

FIELD OFFICER IN CHARGE: 

Dick Kable, Head 
Emergency lespon1e Unit 
Divi1ion of Water Quality 
Pollution Control Agency 
1935 West County load 12 
lo1eville 1 Minneeota 55113 

Office Phone: (612) 296-7235 
Bome Phone: (612) 434-6547 

(24 Br. Bmergency Response: 
(612) 296-7373) 

lob Dullin1er 
laer1ency Re1pon1e Unit 
Divi1ion of Water Quality 
Pollution Control Agency 
1935 West County load 12 
lo1eville 1 Minneeota 55113 

Office Phone: (612) 296-7367 
Bome Phone: (612) 699-9487 

(24 Br. Bmergency '-•J101Jae: 
(612) 296-7373) 

ALTERNATE: 

Dave Dally 
Pe1ticide Control Specialist 
Agronomy Services Divi1ion 
Minnesota Department of Agriculture 
90 Weit Plato Boulevard 
St. Paul, Minne1ota 55107 

Office Phone: (612) 297-2528 
Bome Phone: (612) 459-6486 

Larry Palmer 
Pe1ticide Control Speciali1t 
Aaronomy Service, Divieion 
Minne1ota Department of Aariculture 
90 West ·Plato Boulevard 
St. Paul, Minneeota 55107 

Office Phone: (612) 297-2530 
Bome Phone: (612) 755-7624 
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- -LEAD OFFICER IICONDARY OFFICER 

SAFET'i OFFICER: · 

David Gray, Chief 
Minnesota Department of Beal th 
Sc::i on of Health li1k Aa1e1111ent 
Divi1ion of Environmental Health 
717 Delaware Street Southeaat 
Kinneapoli1, Hinne1ota 55440 
Offlce Phone: (612) 296-5352 •cae Pbone: (612) 699-7004 

Larry Gu1t 
ALTERNATE: 

Hinne1ota Department of Health 
Section of Health li1k A11e1111ent 
Divi1ion of Environmental Health 
717 Delaware Street Soutbea1t 
Kinneapolh, Ninne1ota 55440 
Office Phone: (612) 296-5325 
Bome Phone: (612) 789-2610 

Charle• I. Schneider, Chief 
Kinne1ota Department of Health 
Section of Environmental Field Services 
Divi1ion of Environmental Heal th 
717 Delaware Street Southeast 
Minneapoli1, Minne1ota 55440 

Office Phone : (612) 296-5335 
Bome Phone : (612) 560-6543 

BNVIRONHENTAL OFFICER : 

Boward F. ~ro1ch, Supervi1or 
Monitorin& and Control Unit 
Fi1h and Wildlife Divi1ion 
Department of Natural leaourcea 
Third Floor, Centennial Buildin& 
St. Paul, Minne1ota 55155 

Office Phone: (612) 296-2835 
Bome Phone: (612) 436-5405 

David Zappetillo 
ALTERNATE: 

Monitorin& and Control Unit 
Fi1h and Wildlife Diviaion 
Department of Natural h1ource1 
'l'bird Floor, Centennial Buildin& 
St. Paul , Hinne1ota 55155 
Offlce Phone: (612) 296•2835 
aooe Phone: (612) 770-6695 

· -Dut:, Officer 
«rJce Pbone: (612) 778-0800 

Marvin Hora, Head 
Monitorin& and Toxic Subatances Unit 
Pollution Control Agency 
1935 West County load 82 
lo1eville, Minnetota 55113 

Office Phone : (612) 296-7396 
Bome Phone: (612) 574-9879 

Harold Wiegner 
Pollution Control Speciali1t 
Pollution Control Aaency 
1935 Weit County Road B2 
lo1eville, Minnesota 55113 

Office Phone: (612) 296-7320 
aome Phone: (612) 457-8571 

lichard E. Moulton 
Bazardou1 Material, Safety Committee 
Department of Public Safety 
Divi1ion of Emeraency Service, 
1-5 State Capitol 
St. Paul, Kinne1ota 55155 

Offlce Phone: (612) 296-0459 
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1.EAD OFFICER 

ALTERNATE: 

1ete Marcotte 
8azardou1 Material• Speciali1t 
Ninne,ota Department of Tran1portation 
loom 404 
Tran1portation Building 
It. Paul, Minne1ota 55155 

OffJce Phone: (612) 296-8958 
(612) 296-7115 

Bame Phone: (612) 689-4768 

-
SECONDARY OFFICER 

lay Jone, 
Bazardou1 Material• Specialist 
Minne1ota Department of Transportation 
loom 404 
Tran1portation Building 
St. Paul , Minne1ota 55155 

Office Phone: (612) 296-8958 
(612) 296-7115 

Bome Phone: (612) 257-6588 

'l'RANSPORTATION OFFICER: 

Pete Marcotte 
Hazardous Material• Speciali1t 
Minne1ota Department of Tran1portation 
loom 404 
Tran1portation Building 
St. Paul, Minne1ota 55155 

Office Phone: (612) 296-8958 
(612) 296-7115 

Borne Phone: (612) 689-4768 

ALTERNATE: 

Ray Jone, 
Hazardous Material• Speciali1t 
Minnesota Department of Tran1portation 
lloom 404 
Tran1portation Building 
St. Paul, Minne1ota 55155 

Office Phone: (612) 296-8958 
(612) 296-7115 

Bome Phone: (612) 257-6588 

Dave Dally 
Pe1ticide Control Specialist 
Aaronomy Services Division 
Minne1ota Department of A&riculture 
90 Weit Plato Boulevard 
St. Paul, Minnesota 55107 

Office Phone: (612) 297-2528 

Borne Phone: (612) 459-6486 
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ACIICVLTVliL CIINICALI INIICENCY IISPONSE CALL LIST 

•INNESOTA DEPAlTNENT OF AClICOLTUIE 

Da•l• U. DallJ• • •• ••••••• •••• ••• ••• • •••• ••••••• •• • • •• ••ortJe• 
•o•• 

~•r~, •• ••l••r••• • • •·•••• · • ••••··•·•• • · • ·•··• •• •••·•·•ottJe• 

IIIWESOTA POLLUTION CONTIOL ACINCY 

Dick la•l•• • •••••••••••• • •• •••••• • • •••••• • ••~••••• • ••••OIIJc• 
•o•• 

aob Dulliaaer . •• • •• •••• •••• •• •. • ••...•• .• . . ... • ••. • . . .• ottJce 

•o•• 
lte•i11 raua. • • • • • . • • • • • • • • • • . . •. • • • • • • • • • • • •. • • • • • • . .. • . ottJ.~• 

•o•• 
24-•our .• . .. . • ....•... . .•....•••••.......•... . .......•• 

£ir Quality ....... . ....•• • •••• .. ..... . . .... . .. .• ....... 

MINNESOTA DEPARTMENT OF PUBLIC SAFETY 1 IMERCEN CY StlVICES DIVISION 

laer1e11cy S•r•ice, 24-lour •••••• • •• •.• •••.••• ••• •. • •••• 

MINNESOTA DEPARTMENT OF TIANSPOlTATION 

f• ta lier cot t • • •. • •••••••• • •••• ••••.•.• ••• ••• •• ••••• •• • • Ott Jc• 

lay Jon•• .• • • •••• . •. • ..••.••••• .•••••••.• ••.••..•••••• • OtfJ.~• 

•o•• 

•INW[SOTA DIPAlTMENT OF TlANSPOlTATION 1 INtlC!NCY OPllATION CIIEF 

••nait lprieaer .•••••••. • •••• • •••• • • • • •••• ••••••. • .•• •• ottJee 
•o•• 

2...4-lour • •.••. ..•••••••.•• .•• .• ••• •••....•• •. . •. . •..•••• 

MINNESOTA D!PAlTMENT or •EALTR 

•••i• Gr•J••·• • ·· · ·· ·• ••·•· ••• •••· ••· ····•·••···· · ··• • •ott1c• •o•• 
C~arl•• lc•••l••r •••••••••.•••• • ••••• . .•••••.•....••• . • ottJe• 

•o•• 
l,arr, c.,t . ................. .. . .. . ... . . .... .. . . . .. ..... ott1c• 

•o•• 

IIP!JfOTA PIPAITMJ!T or JATVIA\ 111op1cgs 
••••r• Kroac, ..........................•............... otttee 

•o•• 
•••• 1.,,.,,110 ............ . ........ .. ............. . ... o~t,t• 

•o•• 
•ATIO•AL IIIPONII CIITII •••••••• • ••••••• • •••• • • ~ ••••••• 

012) 297•B28 
012) 459•6486 

012) 297•B30 

(612) 296- 7235 
(612) 04-6547 

( 612) 296-7367 
<612) 699-9487 

(612) 296-77 09 
012) 172-7847 

012) 296•7373 

(612 ) 296•7371 

(612) 771•0800 

(612) 296-1958 
(612) 619•4 768 

(612) 296-7115 
(612) 257•6518 

(612) 296-3072 
(612) 455-6771 

(612) 296•3ll4 

Ul 2) 296-5'52 
012) Ht-7004 

( 612) 2t6•5ll5 
(612) H0- 6543 

012) 2t6•S325 
('12) 719-2610 

012) 2t6•0778 
U12) 4H•5406 

uu) 296-0783 
U12) 770-6695 

1-000) 4U-H02 
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AGRICULTURAL CHEMICALS EMERGENCY IESPONSE CALL LIST 

SECONDARY UST 

£MERICAN RED CROSS 

Diaa1ter Per1onnel •• ••••• . •• .••• •• .•• . • . . ••.•• •• 

UNITED STATES COAST Gt.JARD ••••••••••••••••••••••• 

1JNITED STATES FISH AND WILDLIFE SERVICE 

Re&ional Office ... •.• ........ .. ...........•..•• • 

Environmental Field Office ••••• • •••• •••••••••••• 

CIIEm"REC . •••••• ••••• ••••• • ••• •••••• • .• •• •••••••• 

UNITED STATES FOOD AND DRUG ADMINISTRATION •••••• 

MINNESOTA POISON CONTROL CENTER • • •• • ••. ••••••.•• 

(612) 291- 6787 

(612) 725-7452 

(612) 725-3585 

(612) 725-7131 

1-(800) 424-9300 

(612) 725-2121 

(612) 347-3141 

'l'ELEPBONE NUHBERS FOR PESTICIDE IIANVFACTURERS ARE ON FILE WITH 'I'BE llINNESOTA 
DEPARTHENT OF AGRICULTURE, (612) 297-2528. 
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MDINESOTA POLLUTION CONTllOL AGENCY 

UCIONAL OFFICES 

UGION I - DULUTH 

John Pe1or1, ae1ional Director 
&obert lere1ford, lea. Speciali1t 
Tim Ju1ick, ae,. Speciali1t 
i11e Bobbi, ae,. Speciali1t 
Belen Phillipi, Secretary 

314 Weit Superior Street 
1015 Torrey luildina 
Duluth, Kinne1ota 55802 
(218) 723-4660 
'ri.e Line: 1-101-4660 

Countie1: Aitkin, Carlton, Cook, Ita1ca 1 loochichina, Lake, St. toui1 
; .............................................................. H,Tr .......................... . 

UGION II - BRAINERD 

Larry Shaw, Re1ional Director 
Don Adams, ae, . Speciali1t 
Stan ~alinoski, le&, Speciali1t 
Shirley Martin, Secretary 

304 East River load 
Suite 3 
Brainerd, Minnesota 56401 
(218) 828-2492 
rie Line: 8-111-2492 

Countie1: lenton, Ca11, Chi1a10, Crow Win&, I1anti, Jtanabec, Mille Lac,, Morri1on, 
Pine, Sherburne, Stearn,, Todd, Wadena, Wri&ht 

....................................................................................................... 

REGION III• DETROIT LAKES 

Willi• Matti1on 1 Re1ional Director 
Larry Ol1on 1 Reg . Speciali1t 
John Matlock, Re1 . Speciali1t 
Sharron 1011 1 Secretary 

116 East Front Street 
Detroit Lakes, Minneaota 56501 
(218) 847-2164 
Tie Line : 8-175-76 

Counties : lecker, Beltrami, Clay, Clearwater, Dou1la1, Grant, Hubbard, ~ittaon, 
Lake of the Wood,, Mahnomen, Kar1hall, Norman, Ottertail, Pennin1ton, 
Polk, Pope, Red Lake, lo1eau, Stevens, Traver1e, Wilkin 

...................................................................................................... 
REGION IV - IIARSHALL 

Larry John1on, Re1ional Director 
Hank Steffen, ae,. Speciali1t 
Nark Oemichen, lea. Speciali1t 
Sbarry Vandeviehle, Secretary 

lox 286 
1104 East College Drive 
Nar1hall, Kinne1ota 56258 
(.507) 537-7146 
'rie Line: 8-105-7146 

Counties : Ii& Stone, Chippewa, Cottonwood, Jack1on, ltandiyohi, Lac Qui Parle, 
Lincoln, Lyon, McLeod, Meeker, Murray, lloble1, Pipe1tone, Redwood, 
aenville, lock, Swift, Yellow Medicine ....................................................................................... 

UGION V - ROCHESTER 

Larry Landherr, le&ional Director 1200 South lroadvay 
Dave lead, ae, . Speciali1t Suite 140 
Don Abr••• ae,. Speciali1t loche1ter, Ninneeota 55901 
Cory Landaren, ae,. Specialiet (507) 285-7343 
Carol Vandevelde, Secretary 'rie L1ne: 1-103-7343 

Countie1: Jrovn, llue Earth, Dodae, Faribault, Fillmore, Freeborn, Goodhue, Hou1ton, 
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* * * * * * * * 

This manual is a guide in quality control 
practices in fertilizer blending operations. 
The information described herein reflects 
the best informed judgment and experience 
of personnel involved in its preparation, 
but does not constitute a warranty and none 
should be implied. Neither The Fertilizer 
Institute , the members of its staff nor of 
its committees shall be liable for the use 
of any of the opinions or information con
tained in the manual. 
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SECTION D. PLANT DESIGN Ai.~D EQUIPMENT 

A quality blended fertilizer is the goal of each 
fertilizer blender. To accomplish this goal, he needs a 
well-designed facility for ease of operation in the pro
duction of these quality products. Additionally, he needs 
to be aware of fertilizer industry trends, new building 
materials, new improved construction methods, cost of 
materials, etc. 

1. Plant Design 

The typical bulk blend plant consists of three major 
components: 

(a) Horizontal or vertical storage plant 
(b) Fertilizer receiving machinery system 
(c) Fertilizer blending and loadout system. 

Various designs have been used in all three with 
success in new plants or as additions to existing structures. 
In any event, an engineering study should be made on: 

(a) building site considerations 
(b) cost/unit volume of storage area 
(c) material receiving system 
(d) blending system, and 
(e) loadout system. 

A flow diagram of a typical blend plant is shown 
in Figure 14. 

2. Materials of Construction 

A well-designed facility makes use of the most recent 
industry developments, proven new building materials and 
construction techniques. Wood, concr~te, steel and reinforced 
plastic have all been used with success. Among these, wood 
is still one of the most satisfactory and widely used materials. 
However, when storing ammonium nitrate in wooden bins, a 
protective coating is required. National Fire Protection 
Association Bulletin 490 gives details on such coatings. 

a . Storage Bins 

Upright wooden or metal silos used for this purpose 
should be equipped with good anti-segregation devices described 
later in the manual. 
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FIGURE 14. Tylical blend plant 

f ow diagram 

---------
1. Receiving - Hopper Car 
2. Unloading Conveyor 
3. Inclined Conveyor 
4 • Bin Loading Conveyor 
5. Bucket Loader 
6 . Hopper w/ Scale 
7. Conveyor - To Mixer 
8. Mixer 
9. Loading-Out Conveyor 

(Courtesy of Landmark, Inc.) 

---- ... 

---------·--



- 41 -

b. Bin Wal ls 

The walls of horizontal bins must be made out 
of heavy timber and/or braced sufficiently to prevent either 
collapse or bulging when full. 

c. Bin Gates 

Wood reinforced with steel is the best construction 
material for bin gates. An example is shown in Figure 15. The 
top view shows the bin empty and the gate open. The middle 
picture shows the gate closed. The bottom photo shows a 
filled bin with the gate closed -- note material flows out 
well enough for pickup by a payloader. 

d. Floors 

Without exception, concrete is the best material 
for bin floors. Concrete should be at least five inches thick, 
reinforced with steel wire mesh, preferably unerlaid with a 
four-inch sand fill and a poly-vapor barrier. 

Some coatings for concrete are effective in 
minimizing the corrosive attack by materials such as ammonium 
nitrate and potash. Such curing agents and coatings are 
listed below: 

(1) Magnesium fluosilicate or zinc fluosilicate 

(2) Sodium silicate (commonly called water glass•) 

(3) Drying oils (linseed oil, tung oil, soybean oil) 

(4) Cumar (synthetic resin) 

(5) Varnishes and paints 

(6) Bituminous and/or coal tar paints 

See Appendix 4 for application methods. 

3. Plant Equipment 

A well-designed plant utilizes the most recent industry 
developments. To a large degree, plant design will affect the 
selection of plant equipment . Thus, design and performance 
should be requested and supplied by the manufacturer before 
purchase. 
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(Courtesy of TVA) 

FIGURE 15. 

Wooden bin gates 
reinforced with steel 
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a. Receiving Equipment, Augers or Belts 

Conveyor belts are preferred for unloading or trans
ferring granular fertilizers. They do not grind or degrade 
the granules to fines, as augers may, which can result in 
segregation and plant dust problems. 

Short augers which are kept clean are acceptable. 
Coating the inside of augers with neoprene or Kynar will 
help prevent caking on the housing and on the flights. 

b. Hopper Design 

There are several hopper designs that are satisfactory 
when equipped with anti-segregation devices to minimize or 
prevent coning. Examples are shown in Figures 16 and 17. 
This qualification applies to bagging, bulk loading and 
holding hoppers. 

c. Scales {and volumetric delivery devices) 

Bagging scales or scale weighing hoppers must pass 
state inspection for accuracy. It is desirable for each 
blender to have standard weights, certified by state 
inspectors, to check all scale equipment daily. 

If the scale weighing hopper is delivering insufficient 
or excessive amounts of material, adjust the charge to the 
blender accordingly. The scale weighing hopper can be checked 
by weighing 500-pound increments of material on a standardized 
platform scale {to the full capacity of the scale weighing 
hopper) and then transferring this to the weighing hopper for 
recalibration. 

Volumetric feeder mechanisms must also be kept in good 
working order -- they can be standardized by catching and 
weighing the amount of given material discharged in a given 
amount of time. 

Chemical analysis of blends is another check on the 
ratio of materials being delivered by scale hoppers or volumetric 
feeders. 

d. Mixing Equipment 

There are many excellent mixers. They include ribbon 
mixers, rotary, and rotary flighted mixers which look like 
concrete mixers but which are designed for blending fertilizers. 
Unmodified concrete mixers do not blend well and should not 
be used as "blenders." Upright baffle mixers have exhibited 
some problems. Powdered micronutrients or liquid pesticides 
cannot be added in baffle mixers Cl) ,{5} ,(6). 
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FIGURE 16. Me thods suggested for reducing segregation(!) 
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FIGURE 17. Baffle for large packer holding bin 

Designed to divide material taking into account the velocity 
at 4.5 tons per minute it handles . 
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e. Vertical Elevators 

Most blend plants utilize vertical bucket elevators in 
their material receiving system or in the bulk load out system. 
The "conventional" all steel bucket and casing is susceptible to 
corrosion. In recent years wood and reinforced plastic legs 
are a vai lab le from manufacturers and are being used very 
satisfactorily. 

f. Testing Equipment 

As a minimum, the following testing equipment items 
are required for quality control testing: 

Testing Equipment 

1. View box 

2 . Quart fruit jars, Ball 
Mason type 

3. Plastic tablespoons 

4. Distilled water 

5. Funnels with 16 mm ID opening 
(a metal equivalent funnel 
can be substituted for 
powder funnel) 

6. Stiff 1-2" paint brush 

7. Twelve-inch ruler 

8. Graph paper, l 0xl0 spaces/ 
inch 

9. ~lastic bags for samples 

10 . Eight ounce , wide-mouth, 
screw-top bottles 

11. Ohaus model 710 triple beam 
balance 

12. Drano (crystal) drain opener 

13. Riffle 

14 . Sink 

Where to Obtain 

Constru9t according to Figure 1. 

Grocery or hardware store 

Grocery or variety store 

Grocery or drugstore 

Laboratory supply houses 

Paint or hardware store 

Stationery store 

Stationery store 

Grocery store 

Laboratory s upply houses 

Laboratory supply house~ 

Grocery store 

See TFI Method 112 , p. 73 

Plumbing or hardware store 
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15 . Sampling probes: 

a. Missouri "D" tube 

or 

b. 524 grain probe 

or 

c. Slotted single tube 
probe, Burrows No. 
599 or equivalent 

American Tool and Die 
917 Maple Street 
Des Moines, IA 50267 

Burrows Equipment Company 
1 316 Sherman Avenue 
~vanston, IL 60204 

Burrows Equipment Company 
1316 Sherman Avenue 
Evanston, IL 60204 

16. Tyler screens 6, 8, 10, 14 and Tyler Company 
20 mesh, 8" diameter, 2" 
height (stainless steel or 
recommended with lid and 
bottom pan) Laboratory supply pouses 

17. Alkacid pH paper 

18. 100 ml PE Griffin low form 
beakers 

19. 100 ml PE graduated cylinders 

20. Calculatqr - good, small 
electronic is very 
satisfactory 

Laboratory supply houses 

Laboratory supply houses 

Laboratory supply houses 

Department stores 
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SECTION E. OPERATIONS 

One can have a well-designed plant plus excellent raw 
materials and still obtain ~nsatisfactory blends unless the 
operation procedures described in this section are followed: 

1 . Filling Bins 

The horizontal bin should be filled with materials 
using .the ~µlti -poin~ fili technique as illustrated i n 
Figure 1 8. When filling vertical bins or sflos, segregation 
of the various particle sizes can be minimized if anti
segregation devices described ~reviously are use¢. 

2. Payloader Approaches to Piles 

When charging a blender, one normally withdraws 
materials from the same position of all piles being used; 
for example, the bottqm of th~ ammonium nitrate, OAP and 
potash piles. If any material appears finer than expected, 
check by sampling and screening. 

Extreme care is required when transferring material 
from a floor-level bin to the spreader truck , etc. Remove · 
the product from the pile by "working the pile" with a 
payloader, for example, withdraw from left, center, right, 
left, center, right of the pile. The product can go into the 
bulk conveyance from the payloader or through eithe~ the 
belt conveyor or bu~ket elevator setups discussed earlier. In 
~i ther case, "spread the load II by mam~al movement of the 
flexible spout . 

3. Mixing 

The first rule is to determine mixing time, but don't 
overmix! This mistake causes degradation (breakdown of 
p9rticles) and, in effect, "unblending " of rqaterials. 

A mixing time of one minute per ton is generally 
satisfactory. However, a ribbon mixer r equires about five 
minutes for a b~tch(6) • Generally, a rotary-bar+e l type mixer 
will produce a more unif9rrn blend ~han other types of mixers. 

To determine the proper mixing time, first determine 
the time reguired in seconds to discharge two tons of product 
from the mixer. Then charge the mixe~ with a blenC containing 
two or more materials matched in particle size. (Use the same 
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FIGURE 18. Sug~ested methods for reducing segregation 
during filling of floor-level storage bins 
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total batch weight used for determining discha~ge time. Keep 
in mind the blender load should not qccupy ~ore than about 60 
per cent of the total mixer volume.) Proceed to determine 
mixer performance in the manner described in Appendi~ 3. 

4. Bagging 

As described in the "Hopper Design" section and in 
Figure 16, bagging hoppers should have baffles to minimize 
coning, and hence segregation. TJ1e obj •:cti ve is to fill 
the bag with the correct products, properly mixed. The 
critical operations in achieving this are : 

a. Labeling - This must conform with state and, as 
necessary, interstate regulations. 

q. Wei~hts - The net ~eight of material in the 
bag must be wit in state tolerances . Net weight is, of 
course, total minus tare (weight of empty bag). Determine 
tare weight by weighing 10 empty bags on a certified scale. 
This weight, divided by 10, is the tare weight per bag. 

When using a volumetric bag filler, check-weigh on 
certified scales at least 10 per cent of the bags. Check
weighing usually can be reduced to five per cent of the bags 
when using gravimetric systems . Scales should be clean ~nd 
standardized against standard weights at least once a day, 
pr~ferably before startup in the mc;,rning. 

The bags chosen tor check-weighing should be selected 
at random. Adjust scales to deliver the correct weight of 
material. 

c. Closure - The two u~ual methods of bag cl9sure are 
sewing or tape over sewing (TOS). Sewing only is normally 
satisfactory if the bagged material is for immediate use. TOS 
is recommended if the blend contains amrnoni·urn nitrate, or a 
blend containing hygroscopic material. 

d. Handling - Throwing or pitching the bags can rupture 
the closure or otherwise damage the bags. Roug~ handling of 
palletized material can result in punctured bags. 

e. Ba -to-Ba Uniformit 
composition of a given product in ali bags must e un form. 
At times it is necessary to determine bag-to~bag uniformity 
(in nutrien~ content) . If the bagging hopper is poorly 
designed, or if the materials in the blend' were nqt matched in 
size, bag-to-bag uniformity will be poor and can result in 
a farmer complaint, state deficiency, or both. 



- 52 -

To determine , the quality of blended material being 
discharged from the bagging hopper, proceed according to 
instructions in Appendix 3. 

5. Bulk Loading Bins 

Bulk blended-solid fertilizer is generally loaded 
into trucks, etc., from bagging bins or bins constructed 
in a similar manner. Anti-segregation devices like those 
installed in bagging hoppers will help prevent segregation 
while the blend is being discharged into spreader trucks 
and trailers or tote bins. In add~tion, ~inimize segregation 
by spreading the material as it goes into the bulk conveyance 
by use of a large grain shovel or allowing it to flow into 
the truck through a telescoping, flexible spout or large 
truck tire tube being manually moved about the truck (Burrows 
Equipment Company, 1316 Sherman Ave ., Evanston, Illinois 
60204, is one supplier of flexible car loading spouts. 
Sizes vary from 6" in diameter x· 8' to 12" in diameter x 12') . 

If the blend is being transferred some distance to 
the bulk conveyance, avoid the use of long screw oonveyors 
which brea~ up granules and add to segregation. Use elevated 
belt conveyors or a bucket elevator - sliding spout setup 
which allows the fertilizer to fall into the conveyance 
through a movable flexible spout. 

6. Filler Materials 

Qse dry granular materials (listed in Appendix 1) 
sized to match the fertilizer materials. Light weight 
materials such as vermiculite cannot be blended with granular 
fertilizers because they will segregate. Also, any finely 
sized material such as limestone or sand will segregate from 
granular fertilizer materials . 

7'. Additives· 

a. Secondary and Micronutrients 

Refer to Section C, 4, for calculating formulas 
if a guaranteed grade mu.st be maintained, remember to make 
"room" in the formula for the additive. 

When the pounds of a secondary or micronutrient account 
for five per cent or more of the total weight charge to the 
blender, simply use a properly sized granular product and 
proceed in normal blending fashion. 
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If the additive accounts for less than five per cent of 
the total weight of materials charged to the blender, it is 
recommended that, in order to obtain homogeneity, a powdered 
material should be used along with one to three per cent binder . 
The binder causes the powder to adhere to the granules(!). 
Stated another way, the powdered micronutrient is stuck onto 
the fertilizer granules with about one to three per cent liquid 
(which will not normally affect the flowability of the blend 
and, in addition, serves as a dedustins agent) . 

The liquids or binding agents include oils, high
analysis fertilizer solutions and sometimes, water. (Keep in 
mind . that both Tennessee Valley Authority and Arneric;n Cyanami d 
Company independently developed patented proceduresl ) for 
coating powdered micronutrient materials on fertilizers wi th 
binding agents.) 

Figure 19(8) illustrates equipment which is used for 
coating granules with micronutrients. If the binder is an oi l, 
the system illustrated in Figure 19 can also be used for 
pe sticides. 

The procedure for sticking powdered materials onto 
granular fertilizers normally is as follows: 

(1) Charge all of the granular fertilizer materials 
to the mixer and mix one minute. 

(2) Add the calculated amount of powdered material 
(which must be compatible with the granules ) to the 
mixer. Mix one minute before spraying with the liquid. 

(3) Spray the liquid binder onto the moving bed of 
granules in the mixer using a line pressure of about 
25 psi CS). Spray time should be about one minute. 

(4) Blend for one minute after spraying and then 
empty the mixer. 

TVA and the industry have found that diesel and reclaimed 
motor oils are effective binders - normally, additions of these 
at 0.5 per cent of the product weight are adequate. Do not 
add oil or similar materials to mixtures of ammonium nTtrate 
because of the potential hazards of fire and explosions. Also, 
diesel oils tend to "bleed" through paper bags, so reclaimed 
motor oil is better in this case . · 

Blended solid fertilizers containing powdered micro
nutrients stuck onto the granules by liquid binders should 
be applied to the field fairly soon after being made because 
storage for any length of time often results in the binder 
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FIGURE 19. Spray system for coating granules in rotary mixer 
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being absorbed into the granule - this causes the powdered 
micronutrient to drop off. Fertilizer solutions and water 
are more likely to cause caking than oils. (Oil can be and 
is often used as a dedusting agent.) 

b. Pesticides 

Adding a liquid pesticide to a blend is analogous to 
using oil as a binder for micronutrients. Qf course, when 
calculating the formula for a guaranteE,d nutrient blend, 
"room" must be provided for the liquid. For calculating 
formulas containing a liquid pesticide, refer to Section C,4. 

Concentrated or solid pesticides can be diluted or 
dissolved in a suitable solvent. (Caution! Take the necessary 
steps to prevent fires and wear the recommended protective 
clothing. Plant personnel must thoroughly understand the 
toxicity and flammability of the pesticide and its solvent 
and know what to do in case of skin contact or inhalation. 
See supplier's OSHA material safety data sheet for needed 
information including fire fighting.) 

The pesticide solution (normally the commercially 
available - about 45 per cent solutions are used) must be 
compatible with materials in the blend, otherwise, the 
pesticide may degrade before the fertilizer is applied to 
the soil. (Caution! Many pesticides are organic and the 
same precautions in Section 7a should be followed.) 
Usually, application is within a few hours after the blend is 
made. If the pesticide-fertilizer blend is sticky .or does ( ) 
not flow well, add 0 . 5-1.0 per cent of a conditioning agent l 
such as powdered kaolin, sierra, talc, attapulgite, etc., after 
the spraying is completed. Mix one to two minutes more . 

After the granular fertilizer materials have been blended 
two minutes, spray the calculated amount of pesticide solution 
onto the moving bed of granules in the mixer at line pressure 
of about 20-25 psi. Spray time should be about one minute. 
Blend the mixture an additional minute and discharge . 

The addition of granular pesticides to blended-solid 
fertilizers is not recommended. Density of granular pesticides 
is normally only about one-half that of fertilizer materials 
and particle size is smaller, so segregation will occur. In 
addition, dust from pesticide granules can be toxic to personnel 
in the mixing area< 7J (Caution! Tl1oroughly clean all 
equipment used with a pesticide-fertilizer mixture before 
using for another grade.) 
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c. Grass Seed 

These are added in some areas to custom mixes, especially 
for pastures. The seeds cannot, because of size and density, 
be uniformly dispersed in the fertilizer, but farmers and 
state officials are aware of this problem. Other seeds such as 
oats are also added. 

Bulk blenders providing custom application equipment 
should be especially careful with th~ir seed-fertilizer 
mixtures. Unless application equipmen~, augers, conveyor belts, 
and storage bins are completely cleaned after each seed
fertilizer mixture there will be contamination of seed in sub
sequent batches or loads. Such contamination can be highly 
detrimental to certified seed producers where mixing of crops 
results. 

8. Tally and Batch Sheets 

In order to keep up with what he is doing and/or has 

. '. 

done, the operator should have tally or batch sheets (or tickets) 
on each grade and/or order filled for blended material. These 
tickets should show the precise amounts of materials in one batch 
or a sequence of batches containing the same amount of nutrients. 
The tickets or tally sheets should be retained in the office 
until the plant manager is sure there is no farmer or state 
official dissatisfaction about the blend. Examples of one 
type of blank and completed batch tickets are given in 
Figure 20. 
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FIGURE 20. An example of blank and completed batch tickets 
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SECTION F. HOUSEKEEPING 

1. Appearance Value - Cross Contamination 

Good housekeeping is vital. Appearance of the plant, 
as well as that of the product, is important to the farmer as 
well as to the state control official . It is a direct reflection 
on the quality of the operation, and can affect product quality, 
as well. 

The blend should not only appear to be uniform but be 
free of foreign materials such as trash or chunks of other 
fertilizer material. Therefore, it is very important to see 
that each bin contains only one fertilizer material and 
that no material is cross-contaminated at the bottom of 
the bin (piles can run together due to sloppy payloader 
operation). The work alley used by the payloader and all 
plant equipment should be kept in reasonably clean condition 
while blends are being made. The equipment outside the 
plant and the general plant area will be impressive if 
kept in neat condition. 

2. Bin Labeling 

All bins of materials should be correctly labeled. 
Durable bin placards can be obtained from TFI at nominal 
cost. The photo on the following page is an example of 
such placards. 

3. Payloader Alleys 

Keep workways free of fertilizer, debris, and 
moisture. Although difficult to achieve, this condition 
can be realized with good housekeeping practices, such 
as these: 

a. Keep outside doors closed, especially when 
relative humidity is high. 

b. Should workways accumulate moisture, scrape 
every several hours to remove the damp, hygroscopic 
material. 

c. After each scraping apply an absorbent drying 
material. Do not leave these until they become 
sticky or slimy, but remove materials after they 
have absorbed one-third to one-half their weight 
in water. 
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Bin Placards Available From TFI 

13-0-44. 
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Several sources of absorbent materials are: 

1. The Oil Dri Corp. of America 
520 N. Michigan Avenue 
Chicago, IL 60611 

2. A. P. Green Refractories Company 
Subsidiary of U.S. Gypsum Company 
Oran, MO 63771 

3. Floridin Company 
3 Penn Center 
Pittsburgh, PA 15235 

4. Minerals & Chemicals Division 
Engelhard Minerals & Chemical Corp. 
Menlo Park 
Edison, NJ 08817 

5. The Andersons 
Maumee, OH 43537 

4. Dust and Toxicity Problems 

All states now have regulations limiting the amounts 
of particulate matter that may be released into the air. 
Furthermore, the Occupational Safety and Health Act (OSHA) 
provides for the regulation of workroom environment, including 
protection of the health and safety of employees(9) . 

The blend plant manager needs to know and abide by 
his state environmental r egulations regarding allowable 
contamination of the air outside and within blend plants. 
It may be necessary to install dust collectors. As previously 
indicated, most blended fertilizers can be "dedusted" to a 
considerable extent by spraying one-half a per cent oi l onto 
the moving bed of granules in the blender such as shown in 
Figure 21(9) . Materials such as ammonium polyphosphate 
solution are also effective. (Caution! See page 53 for 
precautions. ) 

Producers supplying solvents, oils, pesticides and 
products classified as hazardous materials, can furnish 
their customers with documents called OSHA Material Safety 
Data Sheets describing precautions required. It is suggested 
these data sheets be obtained and followed. It is most 
iml(ortant to protect employees from pesticide inhalation and 
skin contact and to know what to tell the physician in cases 
involving pesticides. 
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Tables 3, 4, S, 6 and 7ClO} on the following pages 

give the acute toxicity rating and possible effects of over
exposure to many of the materials used in fertilizer blend 
plants. TLV means "threshold level value" - any amount above 
the TLV is or can be harmful. 

LDS0 (lethal dose, 50 per cent} refers to the dose, 
expressed in weight of agent per unit weight of animal, which 
will cause death to 50 per cent of an exposed population of 
test animals. The type of animal and the method of adminis
tration are important factors . 

5. Fire Prevention 

Do not ·store or use explosive devices in or near a 
fertilizer blending p lant. Ammonium nitrate, especially 
if contaminated with oil or carbonaceous materials, can be 
detonated. Do not store solvents and pesticides nea~ -
ammonium nitrate! 

Obtain a copy of NFPA No . 490 entitled, "Storage 
of Ammonium Nitrate," 1970, from the National Fire Protection 
Association, 60 Batterymarch Street, Boston, MA 02110. It 
also is available from The Fertilizer Institute. Chapter 7 
covers fire protection, and Appendix A discusses fire 
fighting procedure with the first rule being to cool burning 
ammonium nitrate by applying large volumes of water while 
ventilating the area. 

The types of fire extinguishers needed for extinguishing 
pesticide fires are given in the supplier's Material Safety 
Data Sheet. Foam and carbon dioxide extinguishers may be 
necessary for certain equipment or other types of fires . 
All electrical equipment and wiring should comply with local 
or national codes. 

6. Covering Fertilizer Materials 

It is important to tightly cover hygroscopic piles 
of materials with polyethylene (PE) sheeting, especially 
during periods of high relative humidity. Moisture picked 
up by ammonium nitrate, urea, or potash can result in caking 
of blends and deficiencies. 

7. Scale Care and Standard Weights 

As discussed under Sections D and E, scales must be 
kept clean and be certified by state weight inspectors. The 
plant should have its own set of standard weights to check 
weighing hoppers and platform scales. Check and, if necessary, 
adjust these weighing devices at least once daily. 
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3. Toxicity/dose relationship_· 
in hazard potential 

Dose Hazard potential 
High High 
Low Intermediate 
High Intermediate 
Low Low 

Table 4. Some bulk blend fertilizer materials 
Acute Possible effects 

Material t oxicity ratinga of overex osure 
Anuoonium nitrate 

Ammonium nitrate sulfate 
Ammonium sulfate 

Mo e rate Bro ens in & mucous tissue irritation. 

Ammonium phosphate nitrate 
Diammonium phosphate 
Superphosphate,high analysisb 
Triple superphosphateb 
Fluoride impurities 

Potassium chloride 

Urea 

Limestone 

Rice hulls 
Sewage sludge 

Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Very toxic 
to extremely 
toxic 
Moderate 

Practically 
nontoxic 
Slight 

Unknown 
Unknown 

Allergenic reaction (13). 
Broken skin & mucous tissue irritation. 
Broken skin & mucous tissue irritation. 
Broken skin & mucous tissue irritation. 
Broken skin & mucous tissue irritation. 
Broken skin & mucous tissue irritation. 
Broken skin & mucous tissue irritation. 
Skin & mucous tissue irritant.Respiratory 

effects. Bone damage (6). TLvc 2.5 
mg/m3 (fluoride) ,2mg/m3 (HF), (15). 

Probably minimal. LD50d, 2,4 30 mg/ kg, 
rat, oral (5). 

Unknown. May be low hazard substance 
(7,13) . 

"Inert" or "nuisance" dust when q~artz 
content below 1%. TLVc, 10 mg/ m (15 ) . 

Unknown 
Unknown 

Table 5. Some secondary and micronutrients 
Possible effects 
of overexposure Material 

Boron 

Magnesium oxide 
Manganese oxide 

Sulfur 
Zinc oxide 

Zinc sulfate 

Acute 
toxicity rating 

Moderate 
to very toxic 

Moderate 
Moderate 

Moderate 
Moderate 

Very toxic 

Irritant. Borax LD50,oral mouse . 2,000 
mg/kg (5). TLV (boron oxide)=l0 mg/ m3 (15 ) 

Central nervous syste~ and respiratory 
effects. TLV=S mg/m (as Mn) (15) 

Irritant 
Fume may cause a mild transitory illness 

called "metal fume fever." ZnO powder 
as used in fertilizers probably has 
low hazard. TLV fume 5 mg/m3 (15) 

Skin, mucous tissue, and respiratory 
irritant LOSO intraperitoneal, rat 
40 k 

• scale: practically nontoxic, • lightly toxic,IIOderately toxic,very toxic,extreJDely toxic,and • uper toxic. (3) 
bphosphate fertilizers may contain aeveral percent by weight of fluoride illpurity (S). 
CTLV refer• to threahold limit value of airborne contaminant• (6). 
dLoSO (lethal dose, SOI) refer• to the doae, expre•• ed in weight of agent per unit weight of aniaal, which 
will cause death to 501 of an expoaed population of teat aniaala.Tbe type of aniaal and Mthod of adaini
atration are important factora. 

• 
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Material 
Alumina silicates 

(zeolite) 

Calcium carbonates 

Calcium silicates 

Diatomaceous earth 

Kaolin 
I 

S'L. _actants 
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Table 6. Some fertilizer conditioners 
Acute 

toxicit¥ rating 
Slightly toxic when 

quartz content <1% 
and toxic impurities 
are not present. 

Low when impurities 
are not present. 

Slightly toxic when 
quartz content <1% 
and toxic impurities 
are not present. 

Moderate when quartz 
content ( 1%. 

Slightly toxic when 
quartz content < 1% . 

Depends on c hemical 
composition. Most 

Possible effects 
of overexposure 
Unknown 

Respiratory effects. "Inert" 
or "nuisance" dust. TLV = 
10 mg/m3 (15) 

Respiratory effects. 

Respiratory effects. TLV = 
20 million particles per 
ft3 of air (15) LOSO 3,160 
mg/ kg, oral, rat (5). 

Respiratory effects . TLV 
10 mg/m3 (15). 

Respiratory effects and mild 
skin irritation. 

are probably moderately 
toxic. 

Table 7 . So me pesticides used in bulk blending plants 
Material 

Ald rin (USDA) 

Dasanita 

Disulfoton (USDA) 
Mocapb 
Nitralin (USDA) 

Phorate (USDA) 

Tillamc 

Trifluralin (USDA) 

aTrade name 
b r ·de name 
Ci _ .. de name 

Chemagro 
produced 
Stauffer 

Use 

Insecticide (persistent) 

Nematocide- insecticide 

Insecticide-acaricide 
Nematocide- soil insecticide ) 
Herbicide:preemergence 

Insecticide- soil & systemic 

Preplant herbicide 

Herbicide: preemergence 

Corp. 
by Mobil Chemical Co. 
Chemical co. 

Acute LOSO, mg/kg 

55, oral, rat (l0) (TLV 0 . 25 
mg/m3) (15 ) 
About 2 - 10, oral, rat;rapidl) 

absorbed through skin (10) 
12.S(tech.)oral, rat (10) 
80 , oral, rat; 60, skin,rat(~ 
> 2,000, oral, mouse, rat (10 ) 

> 2 , 000, dermal , rabb it (10). 
2- 4 (highly toxic ) oral, malf 

rat, about 630 dermal, 
guinea pig (10) 

1,120 , oral , rat; ) 2,936 der
mal, rabbit (10) 

) 10 , 000 oral, rat (1 0) 
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8. "Tight" Building Construction 

A tight building is extremely important because it 
helps keep moisture away from fertilizer materials and plant 
equipment (much of which will rust and, as a result, malfunction). 
Therefore, building maintenance is extremely important and 
should receive top priority on days and periods when there is 
little or no commercial activity at the plant. 

9. Spillage and Cross-Contami:1ated Fertilizer Materials 

Clean waste fertilizer materials can be picked up 
and placed in a special bin (or barrels) labeled, "Waste -
Not For Sale." There should be no problem salvaging this 
waste by randomly blending 25-50 pounds of it per ton. 

10. Location of Nitrogen Bins 

These materials tend to cake badly so, in horizontal 
bins, they should be the farthest from the door or, generally, 
near the mixer. When material is not being withdrawn from the 
pile, and especially in the case of ammonium nitrate, the 
nitrogen piles should be covered well with polyethylene (PE) 
sheeting. This helps control relative humidity and, therefore, 
caking. 




