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7045.0010 HAZARDOUS WASTE RULES 5404 

/7045.0010 SCOPE. 
\J The provisions of this chapter govern the identification, classification, 
storage, labeling, transportation, treatment, processing, and disposal of hazardous 
waste by any person and the issuance of permits for the construction, operation, 
and closure of a hazardous waste facility for the protection of the environment. 

Statutory Authority: MS s 116.07 subd 4 

7045.0020 DEFINITIONS. 
Subpart 1. Scope. As used in these hazardous waste rules the following 

words shall have the meanings defined herein. 
Subp. 2. Agency. "Agency" means the Minnesota Pollution Control 

Agency. 
Subp. 3. Chemical composition. "Chemical composition" means any of the 

following: 
A. a standard chemical nomenclature such as those adopted by the 

International Union of Pure and Applied Chemistry or the Chemical Abstracts' 
Service; 

B. common chemical name when it is documented to the director that 
the number of isomers, related compounds of similar chemical structure and 
property, etc., make chemical analysis or delineation impractical; 

C. common chemical name of a mixture of components with similar 
properties, but not including a trade name. 

Subp. 4. Components of the waste. "Components of the waste" means 
chemical elements, chemical compounds, and ions that constitute the waste, and 
those, that may form during the management of the waste from chemical 
reactions among the components or as biological products of microbial action. 

Subp. 5. Container. "Container" means any packaging or containment 
unit, excluding portable tanks and storage tanks. 

Subp. 6. Corrosive material. "Corrosive material" means a material that 
has any one of the following properties: 

A. a pH that is greater than 12 or less than three for an aqueous 
material; 

B. the ability to cause a visible destruction or irreversible alteration of 
skin tissues at the site of contact following an exposure period of four hours or 
less when tested by the technique described in Code of Federal Regulations, title 
16, section 1500.41 (1977); 

C. a corrosion rate of 0.250 inch per year or more on Society of 
Automotive Engineers' 1020 Steel when tested in accordance with the minimum 
requirements described in the National Association of Corrosive Engineers' 
Standard TM-01-69, at a test temperature of 130 degrees Fahrenheit (54;4 
degrees Centigrade). 

Subp. 7. Demolition debris. "Demolition debris" means concrete, 
blacktop, bricks, stone facing, concrete block, stucco, glass, structural metal, and 
wood from demolished structures. 

Subp. 8. Director. "Director" means the executive director of the 
Minnesota Pollution Control Agency. 

Subp. 9. Explosive material. "Explosive material" means a material that 
has the property either to evolve large volumes of gas that are dissipated in a 
shock wave or to heat the surrounding air so as to cause a high pressure gas that 
is dissipated in a shock wave. Explosive materials include, but are not limited 
to, explosives as defined in Code of Federal Regulations, title 49, section 173.50 
(1976) and compressed gases as defined in Code of Federal Regulations, title 49, 
section 173.300 (1976). 
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5405 HAZARDOUS WASTE RULES 7045.0020 

Subp. 10. Facility operator. "Facility operator" means any person who 
owns, leases, operates, controls, supervises, closes, or abandons a hazardous 
waste facility. 

Subp. 11. Flammable material. "Flammable material" means any material 
that: 

A. has a flash point below 200 degrees Fahrenheit (93.3 degrees 
Centigrade), except the following: 

(1) a material comprised of miscible components having one or 
more components with a flash point of 200 degrees Fahrenheit (93.3 degrees 
Centigrade), or higher, that make up at least 99 percent of the total volume of 
the mixture; 

(2) a material that has a flash point greater than 100 degrees 
Fahrenheit (37.8 degrees Centigrade) and that when heated to 200 degrees 
Fahrenheit (93.3 degrees Centigrade) will not support combustion beyond the 
flash; 

(3) an explosive material; or 
B. may ignite without application of a flame or spark including, but 

not limited to, nitro cellulose, certain metal hydrides, alkali metals, some oily 
fabrics, some processed meals, and acidic anhydrides; 

C. is capable of spontaneously producing temperatures in excess of 200 
degrees Fahrenheit (93.3 degrees Centigrade). 

Subp. 12. Flash point. "Flash point" means the minimum temperature at 
which a material gives off vapor within a test vessel in sufficient concentration to 
form an ignitable mixture with air near the surface of the material. 

Subp. 13. Floodplain. "Floodplain" has the meaning as defined in 
Minnesota Statutes, section 104.02, subdivision 3. 

Subp. 14. Garbage. "Garbage" means discarded material resulting from 
the handling, processing, storage, preparation, serving, and consumption of food. 

Subp. 15. Generator. "Generator" means a person who produces a 
hazardous waste within the state of Minnesota or a person who produces a 
hazardous waste outside the state of Minnesota that is transported to a 
hazardous waste facility within the state of Minnesota. 

Subp. 16. Groundwater. "Groundwater" means the water contained below 
the surface of the earth in the saturated zone including, without limitation, all 
waters whether under confined, unconfined, or perched conditions, in near 
surface unconsolidated sediment or regolith, or in rock formations deeper 
underground. The term groundwater shall be synonymous with underground 
water. 

Subp. 17. Hazardous property. "Hazardous property" means any property 
of a waste that requires the waste to be classified as a hazardous waste. 

Subp. 18. Hazardous waste. "Hazardous waste" has the meaning as 
defined in Minnesota Statutes, section 116.06, subdivision 13. 

Subp. 19. Hazardous waste facility. "Hazardous waste facility" means real 
or personal property that is used or is constructed to be used for the 
management of hazardous waste including, but not limited to the following: 

A. hazardous waste containerized storage facility: a hazardous waste 
facility that is designed or operated for the on-site storage of hazardous waste 
that is in containers, portable tanks, or storage tanks; 

B. hazardous waste noncontainerized storage facility: a hazardous 
waste facility that is designed or operated for the storage of hazardous waste in 
lagoons, basins, ponds, vaults, or similar bulk storage other than containers or 
tanks; 
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7045.0020 HAZARDOUS WASTE RULES 5406 

C. hazardous waste transfer station: a hazardous waste facility that 
receives wastes from one or more generators and is designed or operated for the 
purpose of intermediate storage of wastes prior to transportation of the waste to 
another hazardous waste facility; 

D. hazardous waste processing facility: a hazardous waste facility 
that is designed and operated to modify the chemical composition or chemical, 
physical, or biological properties of a hazardous waste by means such as 
incineration, reclamation, distillation, precipitation, or other similar processes; 

E. hazardous waste land disposal facility: a hazardous waste facility 
that is designed or operated for the purpose of disposing of, or storing for a 
period greater than one year, hazardous waste in the subsurface of the land; 

F. hazardous waste land treatment facility: a hazardous waste facility 
that is designed or operated for the purpose of utilizing the surface of the land as 
the medium by which biological, physical, or chemical processes can provide 
treatment of hazardous waste. 

Subp. 20. Hazardous waste management. "Hazardous waste management" 
means the total system for the identification, storage, collection, and removal of 
hazardous waste from public or private property, the transportation of the waste 
to a hazardous waste facility, and the ultimate processing or disposal of the 
waste by approved methods in accordance with these regulations. Any reference 
to hazardous waste being managed shall refer to the foregoing. 

Subp. 21. Incompatible wastes. "Incompatible wastes" means wastes that 
when in contact with each other pose a threat to human health and safety that 
does not exist when they are separate, including, but not limited to, wastes that 
pursuant to Code of Federal Regulations, title 49, section 177.848 (1976) cannot 
be stored or transported together. 

Subp. 22. Irritative material. "Irritative material" means a noncorrosive 
material which has the property to cause a local reversible injury to a biological 
membrane at the site of contact as determined by either of the following: 

A. practical experience with the waste where short term exposures 
have caused first degree burns and where long term exposure may cause second 
degree burns; 

B. skin irritation of an empirical score of five or more as determined 
pursuant to Code of Federal Regulations, title 16, section 1500.41 (1977). 

Subp. 23. Leachate. "Leachate" means a liquid that is released from, or 
percolated through, a waste as a result of conditions that arise during storage, 
land disposal, or land treatment. 

Subp. 24. Manifest. "Manifest" means the shipping papers used in 
transporting hazardous waste. 

Subp. 25. Median lethal concentration (LC50). "Median lethal 
concentration (LC50)" means the calculated concentration at which a material 
kills 50 percent of a group of test animals within a specified time: 

A. aquatic LC50: the LC50 determined by a test in which the specified 
time is 96 hours, the test animals are at least ten fathead minnows, and the route 
of administration follows accepted static or flow through bioassay techniques; 

B. inhalation LC50: the LC50 determined by a test in which the 
specified time is 14 days, the group of the test animals is at least ten white 
laboratory rats of 200 to 300 grams each, half of which are male and half of 
which are female, and the route of administration is continuous respiratory 
exposure for a period of one hour. 

Subp. 26. Median lethal dose (LDjo). "Median lethal dose (LD50)" means 
the calculated dose at which a material kills 50 percent of a group of test animals 
within a specified time: 

A. oral LD50: the LD50 determined by a test in which the specified 
time is 14 days, the group of test animals is at least ten white laboratory rats of 
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5407 HAZARDOUS WASTE RULES 7045.0020 

200 to 300 grams each, half of which are male and half of which are female, and 
the route of administration is a single oral dose; 

B. dermal LD50: the LD50 determined by a test in which the specified 
time is 14 days, the group of test animals is ten or more white rabbits, half of 
which are male and half of which are female, and the route of administration is a 
24 hour exposure with continuous contact on bare skin. 

Subp. 27. On-site management. "On-site management" means the 
handling of a hazardous waste after generation without transporting such 
hazardous waste by public thoroughfare. 

Subp. 28. Open burning. "Open burning" means the burning of any 
matter whereby the resultant combustion products are emitted directly to the 
atmosphere without passing through an adequate stack, duct, or chimney. 

Subp. 29. Oxidative material. "Oxidative material" means any material 
with the property to readily supply oxygen to a reaction in the absence of air. 
Oxidative materials include, but are not limited to, oxides, organic and inorganic 
peroxides, permanganates, perrhenates, chlorates, perchlorates, persulfates, 
nitricacid, organic and inorganic nitrates, iodates, periodates, bromates, 
perselenates, perbromates, chromates, dichromates, ozone, and perborates. 
Bromine, chlorine, fluorine, and iodine react similarly to oxygen under some 
conditions and are therefore also oxidative materials. 

Subp. 30. Person. "Person" has the meaning as defined in Minnesota 
Statutes, section 116.06, subdivision 8. 

Subp. 31. Pesticide. "Pesticide" means any substance or mixture of 
substances intended for preventing, destroying, repelling, or mitigating any pest, 
and any substance or mixture of substances intended for use as a plant regulator, 
defoliant, or desicant. 

Subp. 32. Petroleum waste. "Petroleum waste" means an oily waste 
generated by petroleum storage, petroleum refining, and petroleum refinery 
products storage. 

Subp. 33. Resource recovery. "Resource recovery" has the meaning as 
defined in Minnesota Statutes, section 473.121, subdivision 31c. 

Subp. 34. Routine waste management. "Routine waste management" 
means the total system for the handling of a waste by one of the following 
methods: 

A. storage, collection, and removal of waste from public or private 
property, its transportation to intermediate or final disposal facilities, and its 
ultimate disposal at a sanitary landfill permitted by the agency; 

B. discharge into a sewer system and subsequent treatment at a 
wastewater treatment works operated pursuant to a National Pollutant Discharge 
Elimination System Permit or State Disposal Permit; 

C. discharge into the atmosphere as an air contaminant or emission 
emitted pursuant to an Emission Facility Operating Permit; 

D. a wastewater discharge pursuant to a National Pollutant Discharge 
Elimination System Permit or a State Disposal System Permit. 

Subp. 35. Rubbish. "Rubbish" means discarded paper, cardboard, scrap 
metal, yard clippings, crop residues, brush, wood, glass, bedding, crockery, or 
litter. 

Subp. 36. Sanitary landfill. "Sanitary landfill" means a land disposal site 
employing an engineered method of disposing of solid waste on land in a manner 
that minimizes environmental hazards by spreading the solid waste in thin layers, 
compacting the solid waste to the smallest practical volume, and applying cover 
material at the end of each operating day, or at intervals as may be required by 
the agency. 
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7045.0020 HAZARDOUS WASTE RULES 5408 

Subp. 37. Saturated zone. "Saturated zone" means that part of the earth's 
crust in which all the voids, large and small, are ideally filled with water under 
pressure greater than atmospheric. 

Subp. 38. Sewage. "Sewage" has the meaning as defined in Minnesota 
Statutes, section 115.01, subdivision 2. 

Subp. 39. Sewer system. "Sewer system" has the meaning as defined in 
Minnesota Statutes, section 115.01, subdivision 6. 

Subp. 40. Shoreland. "Shoreland" has the meaning as defined in 
Minnesota Statutes, section 105.485, subdivision 2. 

Subp. 41. Tank. "Tank" means any packaging or containment unit having 
a capacity of 100 gallons or greater that is used to confine and hold a material. 
Tanks that are anchored, fixed, or attached to one location are storage tanks, 
and those that are not are portable tanks. 

Subp. 42. Toxic material. "Toxic material" means a material with any one 
of the following properties: 

A. an oral LD50 less than 500 milligrams of material per kilogram of 
body weight of test animal; 

B. a dermal LD50 less than 1000 milligrams of material per kilogram of 
body weight of test animal; 

C. an inhalation LC50 (when the material or a component is in a form 
that may be inhaled) less than: 

(1) 2,000 milligrams of material as dust or mist per cubic meter of 
air; or 

(2) 1,000 parts per million of material as gas or vapor; 
D. an aquatic LCJO less than 100 milligrams of material per liter of 

water. 
Subp. 43. Waste. "Waste" means any discarded material including, but 

not limited to, solids, semisolids, sludges, liquids, gases, and their vapors, mists, 
or dusts. 

Subp. 44. Waters of the state. "Waters of the state" has the meaning as 
defined in Minnesota Statutes, section 115.01, subdivision 9. 

Subp. 45. Water table. "Water table" means the surface of the ground 
water at which the pressure is atmospheric. Generally this is the top of the 
saturated zone. 

Subp. 46. Wetland. "Wetland" means a natural marsh where water stands 
near, at or above the soil surface during a significant portion of most years, and 
which is eligible for classification as an inland fresh water wetland type 3, 4, or 5 
under United States Department of Interior classifications. 

Statutory Authority: MS s 116.07 subd 4 

W45.0030 ABBREVIATIONS. 
\ The abbreviations used in these hazardous waste rules have the following 
meanings: 

A. ASTM: American Society for Testing and Materials; 
B. C.F.R.: Code of Federal Regulations; 
C. EPA: United States Environmental Protection Agency; 
D. LC50: median lethal concentration; 
E. LD50: median lethal dose; 
F. NPDES: National Pollutant Discharge Elimination System. 

Statutory Authority: MS s 116.07 subd 4 
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5409 HAZARDOUS WASTE RULES 7045.0070 

7&I5.0040 INCORPORATIONS BY REFERENCE. 
v_JFhe following are contained in the indicated appendices at the end of this 

rule and are hereby incorporated and made a part of this chapter and shall apply 
as indicated within this chapter: 

A. ASTM D3243-76 (appendix A) in part 7045.1140; 
B. ASTM D56-70 (appendix B) in part 7045.1150; 
C. ASTM D3278-73 (appendix C) in part 7045.1160; 
D. ASTM D93-73 (appendix D) in part 7045.1170; 
E. ASTM D2487-69 (appendix E) in part 7045.1180; 
F. ASTM D2488-69 (appendix F) in part 7045.1190; 
G. National Association of Corrosion Engineers' Standard TM-01-69 

(appendix G) in part 7045.1200; 
H. Code of Federal Regulations, title 10, section 20.301 (1977) 

(appendix H) in part 7045.1210; 
I. 16 Code of Federal Regulations, title 16, section 1500.41 (1977) 

(appendix I) in part 7045.1220; 
J. Code of Federal Regulations, title 49, sections 173.50, 173.300, 

177.824, and 177.848 (1976) (appendix J) in part 7045.1230; 
K. United States Department of Interior inland fresh water wetland 

types 3, 4, and 5 (appendix K) in part 7045.1240; 
L. EP Toxicity Text (appendix L) in part 7045.1250; 
M. Code of Federal Regulations, title 49, sections 172.202 and 172.203 

(1979) (appendix M) in part 7045.1260. 
Statutory Authority: MS s 116.07 subd 4 

7W5.0 45.0050 SEVERABILITY. 
VIf~any provision of these rules or the application thereof to any person or 

circumstance is held to be invalid, such invalidity shall not affect other 
provisions of these rules that can be given effect without the invalid provision or 
application. To this end, the provision of all rules and the various applications 
thereof are declared to be severable. 

Statutory Authority: MS s 116.07 subd 4 

7045.0060 VARIANCES. 
\\Any person may apply for a variance from any requirement of these 

hazardous-waste rules. Such variance shall be applied for and acted upon by 
the agency in accordance with Minnesota Statutes, section 116.07, subdivision 5 
and other applicable statutes and rules. 

Statutory Authority: MS s 116.07 subd 4 

7045.0070 OTHER STANDARDS. 
Nothing in these hazardous waste rules shall relieve any person from any 

obligations or duties imposed by any other laws, statutes, rules, standards, or 
ordinances of the federal, state, or local governments or any agency thereof now 
in effect or which become effective in the future. In the event these hazardous 
waste rules conflict with any such laws, statutes, rules, standards, or ordinances, 
the more stringent shall apply. Nothing in this chapter shall be construed to 
require any person to comply with any portion of this chapter if that portion 
should at any time be preempted by federal law. 

Statutory Authority: MS s 116.07 subd 4 
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7045.0100 HAZARDOUS WASTE RULES 5410 

CLASSIFICATION, EVALUATION, AND CERTIFICATION OF WASTE 
7045.0100 SCOPE. 

Parts 7045.0100 to 7045.0170 establishes the criteria for determining whether 
a waste is a hazardous waste. 

Statutory Authority: MS s 116.07 subd 4 

Cj 7045.0110 HAZARDOUS WASTES. 
v Subpart 1. List 1. A waste that contains a component specified in list 1 is 
\ a hazardous waste if the concentration of that component in the waste exceeds 

the concentration listed. 
Component Concentration (ppm) 

2-Acetylaminofluorene (2-AAF) 1,000 
4-Aminodiphenyl (4-ADP) 100 
Arsenic and its Compounds 500 
Benzene 100 
Benzidine 100 
Beryllium and its Compounds 20 
Cadmium and its Compounds 500 
Carbon Tetrachloride 100 
Chloroform 100 
bis-(Chloromethyl) ether (BCME) 100 
Chloromethyl methyl ether (CMME) 100 
Chromium and its Compounds (VI) 1,000 
3,3-Dichlorobenzidine (DCB) 1,000 
4-Dimethylaminoazobenzene (DAB) 1,000 
Ethyleneimine (EI) 1,000 
Lead and its Compounds 600 
4,4-Methylene-bis-2-Chloroaniline (MOCA) 100 
a-Naphthylamine (1-NA) 1,000 
0-Naphthylamine (2-NA 100 
Nickel and its Compounds 10,000 
4-Nitrobiphenyl (4-NBP) 100 
n-Nitrosodimethylamine (DMN) 1,000 
Polychlorinated biphenyl (PCB) 500 
/3-Propiolactone (BPL) 1,000 
Vinyl Chloride (VCM) 100 

Subp. 2. List 2. A waste which contains a component specified in list 2 is 
a hazardous waste unless leachate from that waste does not contain that 
component at a concentration in excess of that specified in list 2. 

Component Concentration (ppm) 

Aldrin 
Arsenic and its Compounds 
Cadmium and its Compounds 
Chlordane 
Chromium and its Compounds 
DDT 
Endrin 
Heptachlor 
Lead and its Compounds 
Mercury and its Compounds 
Methoxychlor 
Mirex 
Polychlorinated biphenyl (PCB) 
Toxaphene 

0.03 
5.0 
1.0 
0.1 
5.0 
0.01 
0.02 
0.01 
3.0 
0.2 
0.3 
0.01 
0.01 
0.05 
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5411 HAZARDOUS WASTE RULES 7045.0120 

Subp. 3. Other wastes. Any of the following wastes: 
A. an explosive material; 
B. a flammable material; 
C. an irritative material; 
D. a corrosive material; 
E. an oxidative material; 
F. a toxic material; 
G. used crankcase oil; and 
H. petroleum waste. 

Subp. 4. Mixtures. A waste that is a mixture of small amounts of 
unrelated chemicals such that the description of any sample or set of samples is 
not representative of the total waste. Examples are discarded chemicals from a 
chemistry laboratory, wastes from pilot plant chemical reactions, and discarded 
prescription drugs. 

Subp. 5. Waste not subject to routine waste management. Any other waste 
that is not a hazardous waste under any provision in subparts 1 to 4, but that the 
agency determines pursuant to part 7045.0270, subpart 2 cannot be handled by 
routine waste management techniques because it poses a substantial present or 
potential hazard to human health or other living organisms. 

Statutory Authority: MS s 116.07 subd 4 

7045.0120 EXEMPT WASTES. 
The following wastes may be stored, labeled, transported, treated, processed, 

and disposed of without complying with the requirements of this chapter: 
A. Normal refuse from households. 
B. Sewage. 
C. Garbage, rubbish, and demolition debris from nonhousehold 

sources. 
D. Asbestos in taconite wastes. 
E. Septic tank sludge from households. 
F. An air contaminant or emission emitted pursuant to an emission 

facility operating permit. 
G. Any composite wastewater that is formed in a sewer system by the 

combination of two or more individual wastes that have been discharged into the 
sewer system. This exemption does not include any of the individual wastes 
which form the composite wastewater. 

H. Wastes discharged pursuant to an NPDES permit or a state 
disposal system permit. 

I. Municipal sewage sludge. 
J. Radioactive waste that is produced pursuant to a permit issued 

under Code of Federal Regulations, title 10, parts 30, 40, and 70 (1976) and that 
is disposed of in compliance with Code of Federal Regulations, title 10, section 
20.301 (1976). 

K. A waste pesticide that is not in list 1 or list 2 or an unrinsed 
pesticide container that contained a pesticide that is not in list 1 or list 2. 

L. The director shall exempt wastes resulting from spills from all or 
any provision of this chapter if the exemption is necessary to expedite the proper 
management of the spilled material and to prevent, abate, or control pollution. 

Statutory Authority: MS s 116.07 subd 4 
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fi 7045.0130 EVALUATION OF WASTES. 
il^Any person who produces any waste within the state of Minnesota or any 
^person who produces a waste outside the state of Minnesota that is managed 

within the state of Minnesota, and which waste is not an exempt waste under 
part 7045.0120, shall evaluate the waste to determine if it is hazardous. The 
person evaluating the waste shall compare the properties of the waste with the 
criteria for a hazardous waste in part 7045.0110 and determine whether the waste 
is hazardous, in accordance with the procedures set forth in these parts. 

The person shall reevaluate the waste whenever the person has reason to 
believe that the composition of the waste is altered so that the results of the 
previous evaluation are no longer representative of the waste. 

This evaluation shall be of the individual waste prior to any mingling or 
combining with other wastes. If wastes are subsequently mingled or combined, 
except for wastes that are mingled or combined in a sewer system, the generator 
shall also evaluate the waste resulting from the mingling or combining. 

A person who produces two or more wastes that are similar or are from 
similar processes such that one waste is representative of the other wastes may 
use one evaluation for all such wastes. 

Statutory Authority: MS s 116.07 subd 4 

7045.0140 COMPARISON OF PROPERTIES. 
r\ Subpart 1. General. Any person evaluating a waste shall obtain such data 

J /as aje-necessary to determine whether the waste has any hazardous properties at 
\ Uirytime during its management. The data may be obtained from the literature, 

from experience with the waste or from other sources, but if data are not 
available, then actual tests of a sample of the waste shall be conducted. 

Subp. 2. List 1 and list 2 components. Whenever the person evaluating a 
waste knows or suspects that any of the components in list 1 or list 2 is in the 
waste, the person shall conduct a quantitative analysis to determine the 
concentration of each component in list 1 that is known or suspected to be in the 
waste and the EP Toxicity Test for each component in list 2 that is known or 
suspected to be in the waste with the following exceptions: 

A. a waste known to contain a component of list 1 in excess of the 
concentration listed in list 1 need not be analyzed for that component; 

B. a waste which is a hazardous waste because it contains a 
component of list 1 in excess of the concentration listed in list 1 need not be 
tested for that component in a list 2 test. 

Subp. 3. Other hazardous properties. A person evaluating a waste shall 
determine whether the waste has any of the properties of an explosive material, a 
flammable material, an irritative material, a corrosive material, an oxidative 
material, and a toxic material. However, once the person determines that a 
waste has one of the properties of one of the classes of hazardous wastes 
described above, the person need not determine whether it has any of the other 
properties of the same class. For example, if a waste is a hazardous waste 
because of its oral LD50, the dermal LD50 need not be determined, but the waste 
must be evaluated to determine whether it is also explosive, flammable, irritative, 
corrosive, or oxidative. 

Generators of wastes comprised of small amounts of unrelated chemicals 
such that a description of any sample or set of samples is not representative of 
the total waste, generators of petroleum waste and generators of used crankcase 
oil need not evaluate such wastes to determine whether they have any of the 
properties of an explosive material, a flammable material, an irritative material, a 
corrosive material, an oxidative material, and a toxic material. Such generators 
are also not required for such wastes to conduct a quantitative analysis to 
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determine the concentration of each component in list I that is known or 
suspected to be in the waste nor a leachate test for each component in list 2 that 
is known or suspected to be in the waste. 

Subp. 4. Testing for flammable properties. Whenever the flash point of a 
waste is to be determined, one of the following test procedures shall be used. 
The test chosen shall be appropriate for the characteristics of the waste that is 
tested. 

A. Standard Method of Test for Flash Point by Tag Closed Tester 
(ASTM D56-70); 

B. Standard Method of Test for Flash Point of Aviation Turbine Fuels 
by Setaflash Closed Tester (ASTM D3243-76); 

C. Standard Methods of Test for Flash Point of Liquids by Setaflash 
Closed Tester (ASTM D3278-73); 

D. Standard Method of Test for Flash Point by Pensky-Martens 
Closed Tester (ASTM D93-73) or alternate tests authorized in this standard. 

For any waste containing components with different volatilities and flash 
points and having a flash point higher than 200 degrees Fahrenheit (93.3 degrees 
Centigrade) according to the test procedure employed, a second test shall be 
conducted on a sample of the liquid portion of the material that remains after 
evaporation in an open beaker (or similar container), under ambient pressure and 
temperature (20 to 25 degrees Centigrade) conditions, to 90 percent of original 
volume or for a period of four hours, whichever occurs first, with the lower flash 
point of the two tests being the flash point of the material. 

Subp. 5. Testing for toxic properties. Any person who is determining 
whether a waste is a toxic material may elect to use the following modification to 
the LCso and LD50 test procedures if the actual LC50 or LD50 is unknown: 

A single dosage or exposure level equivalent to the maximum dosage or 
exposure level in which establishes that a material is a toxic material shall be 
administered to a test population of ten animals. The animals shall be the kind 
specified in the LC 50 and LD50 test procedures. The animals are then observed 
for a period of 14 days or 96 hours whichever is applicable. If five or more of 
the test animals die, the waste shall be classified as a toxic material. If three or 
four of the test animals die, then either the waste shall be classified as a toxic 
material or additional dosage or exposure levels shall be tested and the actual 
LD50 or LC50 determined. If less than three of the ten test animals die, then the 
waste shall not be classified as a toxic material. 

Subp. 6. Testing for corrosive properties. Any person testing for corrosive 
properties may elect to use the following procedure for a nonaqueous waste: 
the person may prepare an aqueous solution that contains equal parts of the 
waste and water and test it for pH. If the pH of the solution is greater than 12 
or less than three, the person may classify the waste as a corrosive waste in lieu 
of evaluating the waste for the criteria indicated by part 7045.0020, subpart 6. If 
the person elects not to classify the nonaqueous waste as a corrosive waste or if 
the pH of the solution is not greater than 12 or less than three, additional 
evaluation to determine corrosivity must be performed. 

Subp. 7. Sample collection. In the event the person evaluating the waste 
must conduct tests to determine the properties of the waste, the person shall 
collect a representative sample of the waste. In an attempt to collect a sample 
at the time when the properties being measured pose the greatest hazard, the 
person shall consider the following variations in the waste composition and their 
causes in collecting a sample for evaluation: 

A. variations in the process by which the waste is produced; 
B. variations in chemical composition and physical state; 
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C. any other variations indicated by past experience with the waste or 
similar wastes. 

Statutory Authority: MS s 116.07 subd 4 

7045.0150 RESULTS OF EVALUATION. 
I J If the person evaluating the waste determines that the waste has any 
II -properties of a hazardous waste, the person shall file a disclosure with the agency 
u and manage the waste in accordance with the requirements of this chapter. 

Statutory Authority: MS s 116.07 subd 4 

7045.0160 SUBMISSION OF EVALUATION RESULTS. 
Subpart 1. Information. The director may request at any time that a 

erson producing a waste submit the results of the evaluation of the waste to the 
agency. Upon such request by the director, setting forth the reasons therefore, 
the person shall submit the following information: 

A. The type of waste and the source or process from which it was 
produced. 

B. The chemical composition of the waste and the anticipated 
fluctuations in its chemical composition. 

C. The concentration of each component in list 1 that is known or 
suspected to be in the waste and the concentration in the leachate of each 
component in list 2 that is known or suspected to be in the waste. If the 
component is not detected in the waste or in the leachate, the level of 
detectability of the testing method used shall be reported. 

D. The results of the evaluation to determine whether the waste has 
any of the properties of an explosive material, a flammable material, an irritative 
material, a corrosive material, an oxidative material, and a toxic material and the 
source of the data or information relied upon. 

E. In the event any tests were conducted to evaluate the waste, the 
person shall submit the following: 

(1) the sampling procedure and the reasons for determining that the 
sample is representative of the waste; 

(2) the results of all tests conducted; 
(3) a discussion of the accuracy and precision of any tests 

conducted. 
Subp. 2. Failure to provide information. If the person who is requested by 

the director to submit the results of an evaluation of a waste fails to submit the 
required information within 30 days after the request, the waste shall be managed 
as a hazardous waste and the person who produces the waste shall be considered 
a generator until the agency has determined whether the waste is hazardous or 
not. 

Subp. 3. Additional evaluation. If the director determines that the results 
of the evaluation are not adequate to determine whether or not the waste is 
hazardous, the director may require the person to conduct an additional 
evaluation. The director shall notify the person in writing of such 
determination, the reasons therefor, and the additional tests that must be run or 
additional data that must be obtained. If the results of the additional evaluation 
are not reported to the agency within 30 days of the request, the waste shall be 
managed as a hazardous waste and the person who produces the waste shall be 
considered a generator until the agency has determined whether the waste is 
hazardous or not. The director may grant up to an additional 90 days where 
the person demonstrates such extension to be necessary. 

Statutory Authority: MS s 116.07 subd 4 
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7045.017 DVGENCY DETERMINATION THAT A WASTE IS HAZARDOUS. 
Subpart iv Right to enter. The agency or any member, employee, or agent 

thereof, when authorized by it, may enter upon the property of the person who 
produces any waste to take samples of the waste and may conduct tests, 
analyses, and evaluations to determine whether the waste is a hazardous waste. 
The results of the tests, analyses, and evaluations shall be made available, upon 
request, to the person. 

Subp. 2. Recommendation and notice by director. The director may 
recommend to the agency that a waste be classified as a hazardous waste because 
it has one or more of the properties of a hazardous waste or because the waste 
cannot be handled by routine waste management techniques because it poses a 
substantial or potential hazard to human health or other living organisms. The 
director shall notify the person producing the waste in writing of the 
recommendation and the person shall have at least 30 days to submit any 
additional material or written comments to the agency before the agency makes a 
determination. The agency shall notify the person in writing of its decision. 
The agency shall hold a contested case hearing pursuant to Minnesota Statutes, 
sections 14.57 et seq. upon request of the person producing the waste. 

Subp. 3. Management as hazardous waste. In the event the director 
recommends that a waste be classified as a hazardous waste, the waste shall be 
managed as a hazardous waste and the person who produces the waste shall be 
considered a generator until the agency has determined whether the waste is 
hazardous or until six months after the date of the director's recommendation, 
whichever occurs first; provided, however, that the person shall not be required 
to obtain a hazardous waste facility permit for storage of the waste on-site during 
this time. Any such recommendation by the director shall be considered by the 
agency on an expeditious basis. 

Statutory Authority: MS s 116.07 subd 4 

GENERATION OF HAZARDOUS WASTE 

45.0200 SCOPE. 
,7045.0200 to 7045.0290 prescribe the duties of a generator. 

' Statutory Authority: MS s 116.07 subd 4 

i.0210 PRODUCTION OF A HAZARDOUS WASTE. 
J No person shall produce a hazardous waste within the state of Minnesota or 

}duce a hazardous waste outside the state of Minnesota that is transported to 
hazardous waste facility within the state of Minnesota unless that person has 

adequate financial resources to insure that the hazardous waste is disposed of, 
treated, or processed at a hazardous waste facility permitted to manage such 
waste. Nothing in this provision is intended to restrict or enlarge or affect in 
any way, any liability the generator may have to correct the mismanagement of 
the hazardous waste or pay for damages or alleviate any pollution caused by the 
mismanagement of the hazardous waste. 

Statutory Authority: MS s 116.07 subd 4 

7045.0220 PREPARATION OF A DISCLOSURE. 
Each generator shall prepare a disclosure for each hazardous waste that he 

produces or transports, except used crankcase oil that is collected by a 
transporter registered pursuant to part 7045.0560. 

Statutory Authority: MS s 116.07 subd 4 
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7045.0230 CONTENTS OF A DISCLOSURE. 
Subpart 1. Information. Each generator in his disclosure shall include the 

following information: 
A. The type of waste and the source or process from which it is 

generated. 
B. The chemical composition of the waste and the anticipated 

fluctuations in the chemical composition that will occur during normal 
operations. 

C. The concentration of each component in list 1 that is known or 
suspected to be in the waste and the concentration in the leachate of each 
component in list 2 that is known or suspected to be in the waste. If the 
component is not detected in the waste or in the leachate, the level of 
detectability of the testing method used shall be reported. 

D. The hazardous properties of the waste and the source of the data 
or information used to identify the hazardous properties. 

E. In the event any tests were conducted to evaluate the waste, the 
following information shall be included in the disclosure: 

(1) the sampling procedure and the reasons for determining that the 
sample is representative of the waste; 

(2) the results of all tests conducted; 
(3) a discussion of the accuracy and precision of any tests 

conducted. 
F. A list of special handling procedures, labels, and safety equipment 

necessary for safe handling and storage of the hazardous waste. 
G. The name, address, telephone numbers, and title of the individual 

at the generator's facility responsible for arranging for the management of the 
hazardous waste. 

H. A copy of procedures for personnel to follow in the case of spills of 
the hazardous waste. 

I. A summary of the following relating to the management of the 
hazardous waste for the year preceding the filing of the disclosure or for the 
period since the last disclosure was filed if that filing was more than one year 
ago: 

(1) the amount of the hazardous waste produced; 
(2) the names and identification numbers of the transporters 

(3) the names of the hazardous waste facilities utilized, and, as 
utilized; 

applicable: 
(a) the numbers of the hazardous waste facility permits issued 

by the agency for those facilities located in the state of Minnesota; 
(b) the addresses of those facilities located outside the state of 

Minnesota; 
(c) the name of the waste water treatment works to which a 

sewered hazardous waste was discharged; 
(d) the NPDES or State Disposal Permit number for discharges 

to sewers other than a municipal sewer system; 
(4) a summary taken from the shipping papers and other records of 

the generator of the amounts spilled, amounts recovered, and any resultant 
environmental or health damages from spills of the hazardous waste; 

J. A prediction of the following relating to the management of the 
hazardous waste for the year immediately following the filing of the disclosure: 

(1) the estimated amounts to be produced; 
(2) the names and identification numbers of the transporters to be 

used; 
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(3) the frequency with which the hazardous waste is expected to be 
transported or discharged; 

(4) the names of the hazardous waste facilities to be involved in the 
management of the hazardous waste and, as applicable: the numbers of the 
hazardous waste facility permits issued by the agency for those facilities located 
in the state of Minnesota and the addresses of those facilities located outside the 
state of Minnesota. 

K. A list of all nonexempt wastes of the generator that have been 
determined by the generator to be nonhazardous wastes. The list shall include 
the type of waste and the sources or process from which the waste was produced. 
Examples of the information required are salt solution from water softening, and 
wash water from potato processing. 

L. Any other information that the generator deems important. 
Subp. 2. Unrelated chemicals. Generators of wastes that are comprised of 

small amounts of unrelated chemicals such that a description of any sample or 
set of samples is not representative of the total waste, generators of petroleum 
waste, and generators of used crankcase oil are not required to include in the 
disclosures for those wastes the items listed in subpart 1, items B, C, D, and E, 
but these generators shall identify those components in list 1 or list 2 in part 
7045.0110 that the generator knows or suspects are in the waste. 

Subp. 3. False statements prohibited. No person shall make a false 
statement in a disclosure. The disclosure shall be submitted under oath. 

Statutory Authority: MS s 116.07 subd 4 

7045.0240 SUBMISSION OF A DISCLOSURE TO THE AGENCY. 
Subpart 1. Existing hazardous waste. Each generator who is producing a 

hazardous waste in the state of Minnesota or who is producing a hazardous 
waste outside the state of Minnesota that is being transported to a hazardous 
waste facility within the state of Minnesota on the day these hazardous waste 
rules take effect shall submit a disclosure to the agency within one year after the 
effective date of these rules. A generator who has produced a hazardous waste 
in the past and who anticipates producing that hazardous waste in the future 
may elect to file a disclosure on that hazardous waste under this provision. In 
such event, the generator shall not be required to file a disclosure under subpart 
2 for that waste. 

Subp. 2. New hazardous wastes. New hazardous wastes. 
A. Any generator who produces a hazardous waste in the state of 

Minnesota that is not being produced on the day these hazardous waste rules 
take effect shall submit a disclosure to the agency within 90 days after first 
producing the hazardous waste. The hazardous waste shall not be disposed of 
or change possession until at least 30 days after the disclosure is filed with the 
agency. 

B. Any generator who produces a hazardous waste outside the state of 
Minnesota that is not being transported to a hazardous waste facility within the 
state of Minnesota on the day these rules take effect shall file a disclosure with 
the agency before the hazardous waste is transported to a hazardous waste 
facility within the state of Minnesota. The hazardous waste shall not be 
transported to a hazardous waste facility within the state of Minnesota until at 
least 30 days after the disclosure is filed with the agency. 

Subp. 3. Annual resubmission of a disclosure. After submitting its first 
disclosure, each generator who is required to submit a disclosure pursuant to 
subpart 1 shall submit a subsequent disclosure according to the following 
schedule if any hazardous waste has been produced or managed since the first 
disclosure: 
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V 

FIRST LETTER IN NAME 
OF GENERATOR 

L-N 
A-C 
D-G 
T-Z 
O-S 
H-K 

MONTH OF SUBMISSION 
(The disclosure shall be made 
the first time the indicated 
month occurs after the regula
tions have been in effect 
for a period of two years.) 

January 
March 
May 
July 
September 
November 

Each such generator shall submit a new disclosure within ten days of the 
anniversary date of the second disclosure if any hazardous waste has been 
produced or managed in the preceding year. 

Any generator who is required to file a disclosure pursuant to subpart 2, 
shall submit a new disclosure within ten days of the anniversary date of the first 
disclosure. 

In submitting a new disclosure for a hazardous waste, the generator need 
not repeat any information required in a disclosure that has not changed from 
the previous disclosure, but may merely indicate that the information is the same. 

Any generator who does not submit a disclosure because the hazardous 
waste was not produced or transported during the preceding period or year shall 
inform the agency of such fact and shall comply with the requirements for 
submitting a disclosure for a new hazardous waste in the event a hazardous 
waste is again produced or transported. 

Statutory Authority: MS s 116.07 subd 4 

.0250 IDENTIFICATION NUMBER. 
Prior to transportation or disposal of any hazardous waste a generator shall 

generator identification number from EPA. 
Statutory Authority: MS s 116.07 subd 4 

0O45.O2«) PREPARATION OF HAZARDOUS WASTE SHIPPING PAPERS. 
Y_^Each generator shall prepare hazardous waste shipping papers for each 
hazardous waste in accordance with parts 7045.0850 to 7045.0930. 

Statutory Authority: MS s 116.07 subd 4 

7045.0270 PREPARATION OF HAZARDOUS WASTE LABELS. 
Subpart 1. Requirement. Each generator shall attach a hazardous waste 

label to each container and portable tank containing hazardous waste in 
accordance with the applicable United States Department of Transportation 
regulations on hazardous materials under Code of Federal Regulations, title 49, 
part 172 (1979). In addition, the following words and information shall be 
displayed: 

A. HAZARDOUS WASTE - Federal Law Prohibits Improper 
Disposal. If found, contact the nearest police or public safety authority or the 
United States Environmental Protection Agency. 

B. Generator Name and Address 
C. Manifest Document Number 
D. EPA Identification Number , 
E. Accumulation start date 

Subp. 2. Labeling for interstate commerce. The container or portable tank 
e labeled and marked in a manner that is suitable for interstate commerce. 
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Subp. 3. Storage tank label. Any generator or other person who maintains 
a storage tank containing hazardous waste shall display the words "Hazardous 
Waste" on the storage tank in a legible and conspicuous manner. The words 
"Hazardous Waste" shall be plainly visible and legible to any person who may 
operate any outlet valve. 

Statutory Authority: MS s 116.07 subd 4 

7045.0280 CONTAINERS AND TANKS. 
Each generator shall put hazardous waste only into containers or tanks that 

with the requirements of part 7045.0350 to 7045.0430 for storage of 
vaste in containers and tanks at hazardous waste facilities. 

Statutory Authority: MS s 116.07 subd 4 

7045.0290 PROPER HAZARDOUS WASTE MANAGEMENT. 
\XNO generator shall relinquish control of a hazardous waste when the 

generator has reason to believe that the hazardous waste is not being properly 
managed. Nothing in these parts is intended to restrict or enlarge or affect in 
any way, any liability the generator may have to correct the mismanagement of 
the hazardous waste or pay for damages or alleviate any pollution caused by the 
mismanagement of the hazardous waste. 

Statutory Authority: MS s 116.07 subd 4 
LOCATION, OPERATION, AND CLOSURE OF A HAZARDOUS WASTE 

FACILITY 
[\ 7045.0350 SCOPE. 
V Parts 7045.0350 to 7045.0430 establish criteria for the location, operation, 
y lnd closure of a hazardous waste facility. These parts, however, do not apply to 

a waste water treatment works that is operated pursuant to an NPDES Permit or 
State Disposal Permit. 

Statutory Authority: MS s 116.07 subd 4 

f\ 7045.0360 HAZARDOUS WASTE FACILITY LOCATION* — - ^ _ 
V Subpart 1. Prohibited areas. No person shall establish, construct, or 

operate a hazardous waste facility in a wetland, in a floodplain, or within 
shoreland. 

Subp. 2. Unsuitable areas. No person shall establish, construct, or operate 
a hazardous waste facility in a location where the topography, geology, 
hydrology, or soil is unsuitable for the protection of the groundwater and the 
surface water. 

Subp. 3. Air pollution. No person shall establish, construct, or operate a 
hazardous waste facility in a location where such activity would result in 
emissions of air contaminants causing the violation of the ambient air quality 

•standards established in parts 7005.0010 to 7005.0080. 
Statutory Authority: MS s 116.07 subd 4 

^5;0370 HAZARDOUS WASTE FACILITY OPERATION. 
\ Subpart 1. In general. No person shall operate a hazardous waste facility 

except in conformance with the following requirements: 
A. The facility operator shall prepare procedures for personnel to 

follow in the case of spills of hazardous waste and in the case of fire and other 
emergencies. The facility operator shall post these procedures in a conspicuous 
place at the facility site. 

B. The facility operator shall have safety equipment available at the 
facility site for use during spills, fires, and other emergencies. 

C. The facility operator shall have available at all times written 
procedures for handling spills, fires, and other emergencies. The facility 
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operator shall train and instruct all personnel at the facility site in these 
procedures. The facility operator shall maintain records of the training and 
instruction programs that are held. 

D. The facility operator shall construct and begin operating a site 
monitoring system that is approved by the agency as adequate to determine the 
effect of the facility on the soil, groundwater, and air before accepting or storing 
any hazardous waste at the facility. 

E. The facility operator shall control access to the facility by the use 
of fences, gates, locks, and other similar methods and allow access only to 
persons who are knowledgeable in the safety and emergency procedures needed 
for handling the hazardous waste. The facility operator shall provide security 
against unauthorized entry onto the site. 

F. The facility operator shall have communication equipment available 
at the site for summoning aid in an emergency. 

G. The facility operator shall maintain lighting at the facility in a 
manner sufficient to ensure safety and proper operation if the facility is operated 
during hours of darkness. 

H. The facility operator shall not allow scavenging at the facility. 
I. The facility operator shall prevent the discharge of hazardous waste 

from the facility to the surface waters or groundwaters of the state. The facility 
operator shall prevent hazardous waste from entering drains, sewer inlets, storm 
sewers, sanitary sewers, doorways, vents, tunnels, pipes, windows, or areas with 
permeable earth or soil floors. 

J. The facility operator shall handle shipping papers as provided in 
parts 7045.0850 to 7045.0930. 

Subp. 2. Acceptance of hazardous waste. Acceptance of hazardous waste: 
A. The facility operator shall notify the agency by telephone 

immediately upon delivery and prior to acceptance of a shipment of hazardous 
waste if any of the following discrepancies exist: 

(1) incomplete shipping papers; 
(2) a container or portable tank containing hazardous waste is not 

properly labeled; 
(3) the shipping papers and the labels are inconsistent; 
(4) the shipping papers and the hazardous waste, shipment are 

inconsistent with regard to quantity, type, or number of containers. 
Within ten working days, a follow-up report which fully describes any 

discrepancy, its resolution, and the management of the hazardous waste shall be 
mailed to the agency. 

B. In the event a shipment of hazardous waste without any shipping 
papers is delivered to a hazardous waste facility, the facility operator shall 
immediately notify the agency by telephone of: 

(1) the transporter's name and vehicle license plate; 
(2) the transporter's address and EPA identification number, if 

available; 

if available; 
(3) the generator's name, address, and EPA identification number, 

(4) a description of the unmanifested waste; 
(5) a brief explanation of why the waste was unmanifested, if 

known. 
Within ten working days, a follow-up report which fully describes any 

discrepancy, its resolution, and the management of the hazardous waste shall be 
mailed to the agency. 

C. No facility operator shall accept a shipment of hazardous waste 
that the facility operator is not allowed to manage under the hazardous waste 
facility permit unless written approval is obtained from the director. The 
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director shall approve the acceptance of the waste if the director determines that 
the hazardous waste is a waste that can be properly managed at the facility, and 
the generator has filed a disclosure with the agency. 

The director shall act on the request as expeditiously as possible. 
D. The facility operator shall schedule the arrival of hazardous waste 

in a manner that minimizes the potential problem of incompatible wastes coming 
in contact. 

Subp. 3. Storage of hazardous waste in containers and tanks. Storage: 
, A. The facility operator shall segregate incompatible wastes stored in 

i containers and tanks to minimize the potential problem of incompatible wastes 
coming in contact during storage. 

B. The facility operator shall regularly inspect all containers and tanks 
to determine if any leaks have occurred and in the event a leak has occurred, 
take necessary action pursuant to subpart 1, item C. 

C. The facility operator shall store hazardous waste in containers and 
tanks in a manner such that the facility operator can locate any shipment of 
hazardous waste and any hazardous waste from any particular generator stored 
on the site. 

D. The facility operator shall store hazardous waste in containers and 
tanks that are located out-of-doors only within a liner and dike system which 
meets the following requirements: 

(1) The liner and dike system shall have a permeability rate no 
greater than 10"7 centimeters per second when being subjected to a head of one 
foot of water and shall be of a composition that will not increase in permeability 
as a result of contact with the hazardous waste. 

(2) The liner and dike system shall be constructed so as to hold a 
volume equal to the volume of the largest storage tank plus the total capacity of 
all containers and portable tanks plus one foot of freeboard. 

(3) The interface between the dike and underlying liner shall be 
constructed so as to provide a seal against movement of hazardous waste or 
solutions thereof. 

(4) The dike shall be constructed in a manner that provides 
necessary ramps for vehicles needing access to the storage areas. 

E. The facility operator shall store hazardous waste in containers that 
are located out-of-doors in a manner that complies with the following 
requirements: 

(1) The facility operator shall stack containers with a capacity of 
less than 45 gallons in rows no more than 30 feet in length, five feet in width, 
and six feet in height, unless otherwise stated in the hazardous waste facility 
permit. 

(2) The facility operator shall store containers with a capacity of 45 
gallons or more in rows no more than 30 feet in length and two containers in 
width and shall not stack the containers, unless otherwise stated in the hazardous 
waste facility permit. 

(3) The facility operator shall maintain a minimum of five feet 
between rows of containers of hazardous waste. 

(4) If exposure of the containers to moisture or direct sunlight will 
create a hazardous condition or adversely affect the containers' ability to contain 
the hazardous waste, the facility operator shall store containers in an area with 
overhead roofing or other covering that does not obstruct the visibility of the 
labels. . 

F. No facility operator shall store hazardous waste in containers and 
tanks unless the containers and tanks meet the following requirements: 

(1) Containers and tanks shall be of sturdy, leak-proof construction. 
Containers shall be of adequate wall thickness, of adequate weld, hinge, and 
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seam strength and of sufficient material strength to withstand side and bottom 
shock, while filled, without impairment of the ability of the container or tank to 
fully contain the hazardous waste. 

(2) Except during filling or emptying, the container or tank shall be 
securely closed. In the event that state or federal law requires a tank to be 
vented, the tank shall be equipped with a vapor recovery system; provided that 
persons who store used crankcase oil in tanks with a capacity of less than 5,000 
gallons (18,927 liters) shall not be required to equip such tanks with a vapor 
recovery system. 

(3) Lids, caps, hinges, or other closure devices shall be of sufficient 
strength and construction so that when closed they will withstand dropping, 
overturning, or other shock without impairment of the container's or tank's 
ability to fully contain the hazardous waste. Gasketed closures shall be fitted 
with gaskets of material that is sufficient to prevent leakage and that will not be 
deteriorated by the contents. 

(4) Containers, tanks, and their closures shall be constructed of 
materials or protected by a liner that will not undergo chemical reaction with the 
contained waste or with other substances that the container may foreseeably 
contact if such a reaction may impair the container's or tank's ability to contain 
the waste. 

(5) Corroded or damaged containers or tanks shall not be used to 
contain hazardous wastes. 

(6) Containers and portable tanks of hazardous waste shall be 
suitable for interstate transportation. 

G. Hazardous waste shall not be stored in containers or tanks for 
more than one year. 

Subp. 4. Reuse of hazardous waste containers. The facility operator shall 
handle containers and tanks that have contained hazardous waste in one of the 
following manners: 

A. rinse, clean, and drain all hazardous waste from the containers and 
tanks prior to leaving the hazardous waste facility; 

B. manage the containers and tanks as a hazardous waste; or 
C. reuse the containers or tanks without rinsing, cleaning, and draining 

if all of the following conditions are met: 
(1) the containers and tanks be used to store or transport one type 

of hazardous waste exclusively; 
(2) the containers and tanks are closed until reuse; and 
(3) the containers and tanks be suitable for use in accordance with 

parts 7045.0350 to 7045.0430. 
Subp. 5. Disposal of hazardous waste. The facility operator shall not 

discharge hazardous waste directly into the saturated zone by such means as 
injection wells or other devices used for the purposes of injecting materials. 

The facility operator shall not dispose of hazardous waste by open burning. 
The facility operator shall not engage in activities that would result in 

emissions of air contaminants causing the violation of the ambient air quality 
standards established in parts 7005.0010 to 7005.0080. 

The facility operator shall not dispose of hazardous waste in a manner that 
contaminates the soil unless such disposal is authorized in a hazardous waste 
facility permit. 

Subp. 6. Records and reports. Records and reports: 
A. The facility operator shall submit the site monitoring results to the 

agency on a quarterly basis. 
B. The facility operator shall file a monthly summary with the director 

that identifies the amount of hazardous waste managed, the names of the 
generators of the hazardous waste, and. the identity of the types of hazardous 
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waste managed; provided, however, that a facility operator who is also a 
generator and manages only its own waste at an on-site facility shall file this 
summary on a quarterly basis. 

C. The facility operator shall maintain a log at the facility site that 
indicates the date that each shipment arrived, the shipment number, the name of 
the generator of the shipment, the name of the transporter who delivered the 
shipment, the location of the shipment at the facility, and the date that the 
hazardous waste was processed, disposed of, or transported from the facility. 
The facility operator shall submit the log to the agency upon the request of the 
director. 

•>• D. The facility operator shall submit to the agency the records of 
personnel training and instruction in the procedures to follow in handling spills, 
fires, and other emergencies upon the request of the director. 

E. For hazardous waste land disposal facilities, the facility operator 
shall maintain a ledger for each cell containing the names of the generators of 
the hazardous wastes, the dates of acceptance of each shipment of hazardous 
waste, the amount in gallons or tons of each shipment, the shipment numbers, 
and the chemical composition of each shipment of hazardous waste. The facility 
operator shall submit the ledger to the agency at the closure of each cell or upon 
Jhe request of the director. 

atutory Authority: MS s 116.07 subd 4 

1.0380 HAZARDOUS WASTE FACILITY CLOSURE OTHER THAN 
HAZARDOUS WASTE LAND DISPOSAL FACILITIES. 

Subpart 1. Notice. The facility operator shall give the agency a minimum 
of 90 days written notice prior to the closing of the facility. The written notice 
shall include anticipated last day of operation, the existing inventory count and 
the inventory reduction schedule, and a discussion of how conditions of the 
hazardous waste facility permit will be met. 

Subp. 2. Removal of waste. The facility operator shall remove, before the 
facility is closed, all hazardous waste from the facility unless otherwise 
authorized by the hazardous waste facility permit. 

Subp. 3. Compliance with permit. The facility operator shall meet the 
conditions of the facility's hazardous waste facility permit for closing the facility. 
This provision shall apply even if the permit has expired or has been suspended 
or revoked. 

Subp. 4. Engineer certification. The facility operator shall submit 
certification to the agency by a registered professional engineer that the facility 
has been closed in accordance with the requirements of these parts and the 
hazardous waste facility permit. 

Statutory Authority: MS s 116.07 subd 4 

7045.0390 HAZARDOUS WASTE LAND DISPOSAL FACILITY CLOSURE. 
Subpart 1. Notice. The facility operator shall give the agency a minimum 

i80 days written notice prior to closing a hazardous waste land disposal 
facility. The written notice shall include anticipated last day of operation, a 
discussion of how the requirements of these parts shall be met, and a discussion 
of how conditions of the hazardous waste facility permit shall be met. 

Subp. 2. Closure procedures. The facility operator shall close the 
hazardous waste land disposal facility in accordance with the following 
requirements: 

A. The facility operator shall close access to the facility and prevent, 
additional waste disposal. 

B. The facility operator shall provide, construct, and maintain 
measures to protect groundwater and surface water and to control air emissions 
from the facility. 
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C. The facility operator shall cover the hazardous waste with an 
adequate amount of cover material to eliminate blowing of the hazardous waste 
and to minimize leachate production by the hazardous waste. 

D. On all areas that have been covered with soil, the facility operator 
shall cover the area with adequate topsoil and provide vegetation that is 
sufficient to prevent erosion. 

E. The facility operator shall establish and maintain a final grade that 
promotes surface water runoff without excessive erosion and shall divert surface 
water drainage around and away from the disposal area. 

F. The facility operator shall construct a groundwater monitoring 
system, a surface water monitoring system and, if necessary, a gas monitoring 
system if such systems are not already installed. 

G. The facility operator shall record a detailed description, including a 
plat, with the county recorder. The description shall include a statement that 
the site has been used for the disposal of hazardous wastes, the general types and 
location of wastes, depth of fill, and other information of interest to potential 
land owners. 

H. The facility operator shall file with the agency and with the 
appropriate county office a final plot plan and cross sections that delineate the 
location of each major type of waste disposed of at the facility. 

Subp. 3. Compliance with permit. The facility operator to whom, a 
hazardous waste facility permit has been issued shall close the facility as required 
by the permit. Such a facility operator shall submit certification to the agency 
by a registered professional engineer that the hazardous waste land disposal 
facility has been closed in accordance with the requirements of these parts and 
the hazardous waste facility permit. This provision shall apply even if the 
permit has expired or been suspended or revoked. 

Subp. 4. Financial arrangements. A facility operator who closes a 
hazardous waste land disposal facility shall establish and continue in effect 
financial arrangements that are adequate to finance the long-term maintenance, 
monitoring, and surveillance required by these parts. 

Statutory Authority: MS s 116.07 subd 4 

7045.0400 LONG TERM MAINTENANCE, MONITORING, AND 
. SURVEILLANCE OF HAZARDOUS WASTE FACILITIES OTHER THAN 

l__HAZARDOUS WASTE LAND DISPOSAL FACILITIES. 
\ Subpart 1. Prevention of pollution. A facility operator who closes a 

hazardous waste facility other than a hazardous waste land disposal facility shall 
conduct such long term maintenance, monitoring, and surveillance of the facility 
as is necessary to prevent pollution of the air, land, and water resources of the 
state. 

Subp. 2. Duration of requirements. The requirements of these parts shall 
continue for as long as the hazardous waste poses a threat to the environment, 
unless the state of Minnesota or the United States agrees to assume responsibility 
for the long term maintenance, monitoring, and surveillance requirements 
described herein. 

Q> 
Statutory Authority: MS s 116.07 subd 4 

V
7045.0410 HAZARDOUS WASTE LAND DISPOSAL FACILITY LONG 
TERM MAINTENANCE AFTER CLOSURE. 

Subpart 1. Requirements. A facility operator who closes a hazardous 
waste land disposal facility shall perform the following long term maintenance, 
monitoring, and surveillance of the facility: 

A. maintain the impervious liner and final cover; 
B. maintain surface water drainage in a manner that minimizes 

erosion; 
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C. treat contaminated surface water runoff; 
D. collect and treat leachate; 
E. maintain a groundwater monitoring system and a surface water 

monitoring system and, if necessary, a gas monitoring system; 
F. remove hazardous waste from the facility or otherwise alleviate the 

threat in the event the hazardous waste is a threat to air, land, or water resources 
of the state, or public health or safety. 

The facility operator shall remove the waste or otherwise alleviate the threat 
regardless of the cause of the threat. 

Subp. 2. Duration of requirements. The requirements of these parts shall 
continue for as long as the hazardous waste poses a threat to the environment, 
unless the state of Minnesota or the United States agrees to assume responsibility 
for the long term maintenance, monitoring, and surveillance requirements 
described herein. 

Statutory Authority: MS s 116.07 subd 4 

7Q5.0420 CLOSURE OF UNPERMITTED HAZARDOUS WASTE 
FACILITIES. 

T*he facility operator of a hazardous waste facility that is in operation on the 
effective date of these parts who does not apply for a hazardous waste facility 
permit pursuant to parts 7045.0650 to 7045.0730 shall close the facility in 
accordance with the requirements of these parts. 

A facility operator who closed or abandoned a hazardous waste land 
disposal facility prior to the effective date of these parts shall comply with the 
requirements of these parts. 

^ \ Statutory Authority: MS s 116.07 subd 4 

VMSA* i.0430 SMALL HAZARDOUS WASTE CONTAINERIZED STORAGE 
FACILITIES. 

The facility operator of a hazardous waste containerized storage facility with 
a capacity of less than 5,000 gallons (18,927 liters) of hazardous waste in 
containers and tanks shall not be required to comply with the requirements of 
parts 7045.0360, subpart 1; 7045.0370, subpart 1, items D and F; 7045.0370, 
subpart 2, item C; 7045.0370, subpart 6, items A, B, C, and D; 7045.0380, 
subparts 1, 3, and 4, provided no other hazardous waste facility is located at the 
same site. 

Statutory Authority: MS s 116.07 subd 4 
TRANSPORTATION OF HAZARDOUS WASTE 

SCOPE. 
'arts 7045.0500 to 7045.0570 establish criteria for the loading and 

transportation of hazardous waste by any person to insure that hazardous wastes 
areMoaded and transported in a manner which minimizes risks to human health 
and the environment. 

Statutory Authority: MS s 116.07 subd 4 

704S.t)5iO LOADING OF HAZARDOUS WASTES. 
N>p person shall load or unload hazardous waste onto or from any motor 

vehicle, railroad car, barge, airplane, or other vehicle except in accordance with 
the following requirements: 

A. All containers of hazardous waste shall be loaded so that they are 
reasonably secured against movement within the vehicle by which the hazardous 
waste is being transported. 

B. Tank vehicles shall not be left unattended during the loading or 
unloading of a hazardous waste. 
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C. No tools or equipment likely to damage the effectiveness of the 
closure of any container or adversely affect the ability of a container to contain a 
hazardous waste shall be used for loading or unloading hazardous waste. 

D. Hazardous waste and food or fiber intended for human or animal 
consumption or use shall not be loaded in the same vehicle. 

E. Hazardous waste shall not be loaded in the same vehicle with 
incompatible wastes or other materials with which it is incompatible. 

F. Broken or leaking containers of hazardous waste or containers with 
an outside surface that is contaminated with hazardous waste shall not be loaded 
or offered for transportation. 

G. No container or tank containing hazardous waste shall be loaded 
on a vehicle unless the container or tank is properly labeled as required by parts 
7045.0200 to 7045.0290. 

H. No cargo tank or cargo tank compartment shall be loaded with 
hazardous waste unless it has been tested, inspected and maintained to insure 
that there is no unintentional release or leakage of waste during transportation 
and unless it fulfills the applicable requirements set forth in Code of Federal 
Regulations, title 49, section 177.824 (1976). The person loading the tank or 
compartment shall be considered to have complied with this provision if the 
person owning or leasing the cargo tank certifies that all requirements of this 
provision have been met. 

I. No hazardous waste of a type or volume that is beyond the 
capability of the cargo tank shall be loaded in the cargo tank. 

J. No cargo tank shall be loaded unless it is properly labeled as 
required by parts 7045.0200 to 7045.0290. 

K. The hazardous wastes of two or more generators shall not be 
commingled unless such commingling is indicated on the shipping papers of all 
of the generators. 

L. The hazardous waste shall be given to a transporter as soon as 
possible after loading. 

Statutory Authority: MS s 116.07 subd 4 

'4:7045^0520 TRANSPORTATION OF HAZARDOUS WASTE. 
\ Subpart 1. Shipping papers. The operator of a vehicle transporting 

hazardous waste shall maintain possession of the hazardous waste shipping 
papers during transportation as follows: 

A. When the vehicle is a motor vehicle and the driver is at the 
vehicle's controls the shipping papers shall be either within his immediate reach 
while he is restrained by the lap belt, or readily visible to a person entering the 
driver's compartment or in a folder that is mounted to the inside of the door on 
the driver's side of the vehicle. 

B. When the vehicle is a motor vehicle and the driver is not at the 
vehicle's controls, the shipping papers shall be displayed as follows: in a holder 
that is mounted to the inside of the door on the driver's side of the vehicle, or on 
the driver's seat in the vehicle. 

C. When the vehicle is a train, a member of the crew shall maintain 
the shipping papers in the caboose. 

D. When the vehicle is other than a motor vehicle or train, the 
operator of the vehicle shall maintain the shipping papers in an accessible 
location determined by the operator. 

E. If, pursuant to the provisions of part 7045.0910, a vehicle operator 
does not have a copy of the shipping papers in his possession, as required by this 
section, then the transporter shall maintain the spill information given to him by 
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the generator pursuant to part 7045.0910 in such a manner that the information 
will be available to the vehicle operator as soon as he requests it, or in such 
other manner that is approved in writing by the agency. 

Subp. 2. Compliance with other rules. The transporter shall comply with 
all applicable requirements of parts 7045.0850 to 7045.0930 relating to shipping 
papers. 

Subp. 3. Labels. The transporter shall replace any labels required by parts 
7045.0200 to 7045.0290 if they are destroyed, lost, or detached. 

Statutory Authority: MS s 116.07 subd 4 

7045JOJJ30TIME IN TRANSIT. 
Any person who transports hazardous waste shall deliver the hazardous 

waste to its final destination as soon as possible after loading of the hazardous 
waste. 

In the event that a shipment of hazardous waste is not accepted by the 
facility operator within 48 hours after arrival at the destination or in the event 
the facility operator does not sign the hazardous waste shipping papers, the 
transporter shall immediately return the shipment of hazardous waste to the 
generator and the generator shall accept it and pay for the return transportation. 
If the wastes of two or more generators have been commingled as provided in 
part 7045.0510, item K, each generator shall accept a portion of the hazardous 
waste equal to the generator's contribution to the total volume of waste. 

Statutory Authority: MS s 116.07 subd 4 

70^.0540 SPILLS IN TRANSIT. 
\ Subpart 1. Scope. This part shall apply to all spills of hazardous wastes 

while in transit within the state of Minnesota. 
Subp. 2. Compliance with other rules. Any transporter who has a spill or 

leak of hazardous waste during transit shall comply with parts 7045.1110 to 
7045.1130. 

Subp. 3. Documentation. In the case of a spill or leakage of hazardous 
waste during transit, the amount spilled, the amount recovered, the location of 
the spill site, and the disposition of the spilled wastes and any contaminated 
material shall be noted on or attached to the hazardous waste shipping papers by 
the transporter. 

Subp. 4. Notice to generator. The transporter shall notify the generator as 
soon as possible of any spill or leak during transit. 

Subp. 5. Written summary maintained for five years. The generator shall 
maintain a written summary of all spills and leaks that occur during transit for a 
period of five years. 

Subp. 6. Procedures. If during the course of transportation, a container is 
discovered to be broken or leaking, the transporter shall remove the container to 
the nearest safe location and isolate it pending proper disposition in the safest 
and most expeditious manner possible. The generator shall render all 
reasonable assistance to the transporter in repackaging, packing, and cleaning up 
the waste so that the trip may be resumed. "All reasonable assistance" means 
providing the transporter with all necessary information about the waste and 
about procedures for repackaging, packing, and cleaning up the waste and in 
addition providing any physical assistance that the generator is uniquely suited to 
provide and that the transporter is willing to bear the costs of. Nothing in this 
provision is, however, intended to restrict or enlarge or affect in any way any 
liability the generator may have to repackage, pack, and clean up the waste. 

Statutory Authority: MS s 116.07 subd 4 
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75.0550 DELIVERY OF HAZARDOUS WASTE. 
No person shall deliver hazardous waste to a hazardous waste facility or give 

Jr" hazardous waste to a transporter for shipment to a hazardous waste facility 
J- located in the state of Minnesota, if the facility operator has not obtained a 

»* hazardous waste facility permit from the agency. Nothing in this provision is 
intended to require the transporter to undertake any evaluation of a waste to 
determine whether it is hazardous. 

Statutory Authority: MS s 116.07 subd 4 

0 7045.0560 REGISTRATION OF HAZARDOUS WASTE TRANSPORTERS. 
^ Any person who transports hazardous waste that originates or terminates in 

Minnesota shall obtain an identification number from EPA prior to transporting 
the hazardous waste. 

Statutory Authority: MS s 116.07 subd 4 

/? 7045.0570 TRANSPORTATION OF USED CRANKCASE OIL. 
*—. A transporter of used crankcase oil shall maintain a log that shows the 
\ source and disposition of all used crankcase oil. Upon the written request of the 

director, the transporter shall submit any information from the log that the 
director requests. The transporter shall retain all information for a period of 
two years. 

Statutory Authority: MS s 116.07 subd 4 

HAZARDOUS WASTE FACILITY PERMIT PROGRAM 

70^5.0650 SCOPE AND CONSTRUCTION OF RULES. 
t f Parts 7045.0650 to 7045.0730 govern the application procedures, the issuance, 
(anbS^he conditions of a hazardous waste facility permit. The provisions in these 
parts Mid chapter 7000 shall be construed to complement each other. 

Statutory Authority: MS s 116.07 subd 4 

7045.0660 OTHER PERMITS. 
jr-—-Obtaining a hazardous waste facility permit pursuant to these parts shall not 
exempt a person from any requirement to obtain any other applicable federal, 
state, and local permits. 

Statutory Authority: MS s 116.07 subd 4 

7045.0670 PERMIT REQUIRED. 
(^—No person shall do any of the following without obtaining a hazardous 
waste facility permit from the agency: 

A. establish, construct, operate, close, or abandon a hazardous waste 
facility; 

B. make any change in, addition to, or extension of a permitted 
hazardous waste facility or part thereof; 

C. make any expansion, production increase, or process modification 
that results in new or increased capabilities of a permitted hazardous waste 
facility; or 

D. operate such a permitted hazardous waste facility, or part thereof, 
that has been changed, added to, or extended, or that has new or increased 
capabilities. 

Statutory Authority: MS s 116.07 subd 4 
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7045.0680 SUBMISSION OF HAZARDOUS WASTE FACILITY PERMIT 
APPLICATION. 

Subpart 1. Preliminary application. Any person who is operating a 
hazardous waste facility on the day these parts take effect shall submit to the 
agency a preliminary application for a hazardous waste facility permit within 180 
days of the effective date of these parts; except any person who, on the effective 
date of these parts, is operating a hazardous waste containerized storage facility 
that is not in the same location as any other type of hazardous waste facility 
shall submit a preliminary application for a hazardous waste facility permit for 
such facility according to the following schedule: 

The first Letter in 
the Name of Applicant Application Due Date 

L-N 10 months after effective date 
A-C 12 months after effective date 
D-G 14 months after effective date 
T-Z 16 months after effective date 
O-S 18 months after effective date 
H-K 20 months after effective date 

Subp. 2. Final application. Any person who has submitted a preliminary 
application for a hazardous waste facility permit shall submit a final application 
after the person has received the director's comments on the preliminary 
application. 

Subp. 3. Separate applications. In the event that a person operates 
hazardous waste facilities at more than one location, a separate application shall 
be filed by the person for each facility. 

Subp. 4. Different types of facilities. In the event that a person operates 
more than one type of hazardous waste facility at one location, then the person 
shall file a single application containing all the required information for each 
type of hazardous waste facility that will be at that location. 

Subp. 5. Waivers. When the application is for a change, addition to, or 
extension of a permitted hazardous waste facility or part thereof or when the 
application is for new or increased capabilities at a permitted hazardous waste 
facility, the agency may waive in writing the submission of plans and 
specifications or any parts thereof. 

Subp. 6. Complete applications required. The agency need not accept a 
permit application unless the application contains all the information required by 
these parts. If a permit application is incomplete or deficient, the director shall 
advise the applicant of such incompleteness or deficiency. Further processing of 
the application may be suspended until the applicant has supplied the necessary 
information or otherwise corrected the deficiency. 

Statutory Authority: MS s 116.07 subd 4 

7045.06^0GRANTING AND REISSUANCE OF PERMITS. 
Subpart 1. Compliance with statutes and rules. The agency shall not grant 

or reissue a hazardous waste facility permit unless the agency determines that the 
hazardous waste facility and its operation will comply with the requirements of 
applicable pollution control statutes and rules. 

Subp. 2. Financial arrangements. The agency shall not grant or reissue a 
hazardous waste facility permit unless the applicant has established financial 
arrangements that are adequate to provide for: 

A. the proper removal, transportation, and disposal of the total 
amount of hazardous waste that the facility operator will be permitted to store; 

B. the closure of the facility in accordance with these parts and the 
conditions of the permit; 
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C. the long term maintenance, monitoring, and surveillance 
requirements provided for in these parts and the conditions of the permit for a 
hazardous waste land disposal facility for a period of 30 years after closure, 
unless the agency determines that a shorter period of time is adequate to 
determine the long term effect of the facility on the soil, groundwater, and air. 
Nothing in this rule, however, shall limit the responsibility of the facility operator 
to provide maintenance, monitoring, and surveillance for a longer period of time 
in accordance with part 7045.0400. 

Statutory Authority: MS s 116.07 subd 4 

7045.0700 REVIEW OF PERMITS. 
Subpart 1. Written request. Any person who wishes to continue to operate 

a hazardous waste facility shall, at least 180 days before his hazardous waste 
facility permit expires, submit a written request to the agency for reissuance of 
the permit. 

Subp. 2. Factors to consider. The agency shall review the request for 
reissuance. In reviewing the request, the agency shall consider: 

A. whether the permittee is in compliance with or has complied with 
terms, conditions, requirements, and schedules of compliance of the expiring 
permit, and with applicable pollution control statutes and rules, including any 
additions, revisions, or modifications thereto; 

B. whether there have been changes in the state of the art during the 
term of the permit; 

C. whether the agency has up-to-date information on the nature of the 
facility, production levels, the operational practices and monitoring data; 

D. whether any modifications to the permit are necessary. In 
conducting the review, the agency may require additional information to be 
submitted to aid the review. 

Statutory Authority: MS s 116.07 subd 4 

yn 7045.0710 HAZARDOUS WASTE FACILITY PERMIT; GENERAL 
(J (^CONDITIONS. 

Subpart 1. Requirements. All hazardous waste facility permits shall have 
the following general conditions: 

A. The permittee shall establish, construct, operate, and close the 
facility in accordance with: 

(1) the plans, specifications, and reports identified in the permit; 
(2) the agency's hazardous waste rules; and 
(3) the conditions of the permit issued by the agency. 

B. The permittee shall allow any authorized agency employee or agent 
to enter upon any property, public or private, to have access to and copy any 
applicable records, to inspect the hazardous waste facility and its operations, to 
sample any waste, and otherwise to obtain necessary information pertaining to 
the construction, operation, and closure of the hazardous waste facility and the 
hazardous waste managed there. 

C. The permittee shall, upon the request of any authorized agency 
employee or agent, disclose the times at which any operation occurs. 

D. The permittee shall not store volumes of hazardous wastes in excess 
of the volumes approved by the agency in the permit. 

E. The permittee shall manage only those types of hazardous waste 
that are approved by the permit. 

F. The permit shall have a term not to exceed five years. 
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Subp. 2. Additional data. Hazardous waste facility permits for facilities 
that existed prior to the effective date of these parts may in addition provide 
interim dates for achievement of compliance with applicable rules, other relevant 
laws, and conditions of the permit. 

Subp. 3. New facilities. Hazardous waste facility permits for new facilities 
shall, in addition, have the following general conditions: 

A. The permittee shall not begin operation of the hazardous waste 
facility until the permittee has submitted a certification by a registered 
professional engineer that the hazardous waste facility has been constructed 
according to the engineering plans and specifications as approved, with any 
modifications, by the permit. 

B. The permittee shall construct and commence operation of the 
facility within the time schedule specified in the permit. 

Statutory Authority: MS s 116.07 subd 4 

7045.0720 HAZARDOUS WASTE FACILITY PERMIT; SPECIAL 
"CONDITIONS. 

The agency shall include special permit conditions to restrict the 
establishment, construction, operation, or closure of a hazardous waste facility 
whenever the agency deems such special conditions necessary in order to perform 
its responsibilities and duties under its rules and other relevant laws. 

Statutory Authority: MS s 116.07 subd 4 

& 7045.0730 EXCEPTIONS. 
Subpart 1. Resource recovery facility. A generator who establishes, 

constructs, operates, or closes an on-site hazardous waste resource recovery 
facility that is owned by the generator and is operated solely for the purpose of 
recycling hazardous waste produced by that generator shall not be required to 
obtain a hazardous waste facility permit for that facility. 

Subp. 2. Containerized storage facility. The facility operator of a 
hazardous waste containerized storage facility with a capacity of less than 5,000 
gallons (18,927 liters) that is not in the same location as any other types of 
hazardous waste facility shall not be required to obtain a hazardous waste facility 
permit for that facility. 

Subp. 3. Waste water treatment works. The facility operator of a waste 
water treatment works operated pursuant to a national pollutant discharge 
elimination system permit or state disposal permit shall not be required to obtain 
a hazardous waste facility permit for that facility. 

Subp. 4. Crankcase oil recipient. No person shall be required to obtain a 
hazardous waste facility permit for receiving used crankcase oil from other 
persons for the purpose of supplying that oil to a recycler if the capacity of the 
facility is less than 5,000 gallons (18,927 liters) and if the used crankcase oil is 
not mixed with other wastes. 

Statutory Authority: MS s 116.07 subd 4 

V7045.0750 

FACILITY PERMIT APPLICATIONS 

1.0750 PURPOSE. 
' ^ ^ « a r t s 7045.0750 to 7045.0780 establish the information that must be 
submitted in an application for a hazardous waste facility permit. 

Statutory Authority: MS s 116.07 subd 4 
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c 7045.0760 PRELIMINARY APPLICATION. 
Subpart 1. Information. All hazardous waste facilities. Any person who 

bmits a preliminary application to the agency for a hazardous waste facility 
permit, regardless of the kind of facility, shall provide the following information 
in the preliminary application: 

A. all information required by part 7000.0500; 
B. an area plan having a scale and vertical contour intervals sufficient 

to show existing surrounding features to within one mile radius, and delineating 
the following: 

(1) county, township, and municipal boundaries; 
(2) a north arrow, town, range, and section number; 
(3) surface waters, floodplains, and wetlands; 
(4) boundaries of parks and wildlife refuges; 
(5) highways, roads, and rights-of-way for railroads, including a 

designation of the main access to the facility; 
(6) approximate daily utilization of each access route by vehicles 

transporting hazardous waste; 
(7) surface water drainage patterns and drainage divides with the 

direction of the drainage denoted by arrows; 
(8) land use patterns and zoning; 
(9) buildings within one-fourth mile of the proposed facility and 

their apparent uses; 
(10) quarries and gravel pits (active and abandoned); 
(11) major rock outcroppings and fault zones; 
(12) sanitary landfills or dumps (active and abandoned); 
(13) the location and surface elevations of all active and abandoned 

wells within one-fourth mile of the facility; 
(14) any other applicable area features necessary to determine the 

suitability of the area for the hazardous waste facility; 
C. a site plot plan of existing conditions at the location of the 

proposed facility, with the site plot plan having a scale and vertical contour 
interval acceptable to the director, including all land within l;000 feet of the 
property lines of the proposed facility and the following: 

(1) county, township, and municipal boundaries; 
(2) a north arrow, town, range, and section number; 
(3) zoning and land use patterns; 
(4) surface waters, floodplains, and wetlands; 
(5) highways, roads, and railroads (including rights-of-way of 

railroads), including a designation of those that will be utilized as main accesses 
to the facility; 

(6) a conceptual layout of the facility; 
(7) existing and proposed drainage patterns of surface water runoff 

denoted by arrows; 
(8) sanitary and storm sewers, sewer connections, electric power 

lines, and underground gas lines serving the facility; 
(9) the location and surface elevations of surrounding wells (active 

and abandoned), on-site soil borings, well installations, and piezometers, all of 
which shall be tied into a benchmark; 

(10) all buildings and their uses; 
(11) existing ground cover vegetation; 
(12) rock outcroppings, sink holes, and faults; 
(13) the boundary lines and ownership of all property bordering the 

proposed site of the facility; 
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(14) any other site features necessary to determine the suitability of 
the site for the hazardous waste facility; 

D. an estimate of the cost for: 
(1) the proper removal, transportation, and disposal of the total 

amount of hazardous waste that the applicant has requested to store; 
(2) the closure of the facility in accordance with these parts. 

Subp. 2. Containerized storage transfer station and processing facilities. In 
addition to the information required by subpart 1, any person who submits a 
preliminary application for a hazardous waste facility permit for a hazardous 
waste containerized storage facility, a hazardous waste transfer station or a 
hazardous waste processing facility shall submit the following additional 
information: 

A. a report that summarizes the available information on the 
subsurface conditions at the proposed site for the facility and reviews dominant 
soil types, underlying bedrock, groundwater quality, and the location ard depths 
of all wells within one thousand feet; 

B. when required by the director, a report that summarizes the 
subsurface field investigations conducted by the applicant to determine the 
feasibility of the proposed location; 

C. an engineering report that conceptually assesses the construction of 
the facility and any existing construction proposed to be used at the facility; 

D. a report that conceptually addresses the operation of the facility 
including when applicable: 

(1) a general description of the waste types proposed to be brought 
to the facility describing the approximate chemical composition, the hazardous 
properties, and the estimated quantities that will be handled on a yearly basis; 

(2) a discussion of the inventory control procedures to be utilized in 
managing each waste type at the facility; 

(3) a description of any processing including, but not limited to, 
chemical precipitation, incineration, chemical fixation, blending, or repackaging 
that is proposed to occur at the facility; 

(4) a delineation of the actual or proposed management of the 
hazardous waste that is brought to the facility and that is subsequently removed 
from the facility for management elsewhere; 

(5) a description of the anticipated air emissions, wastewater 
effluents, hazardous wastes, and solid wastes that will be produced by the 
facility. 

Subp. 3. Noncontainerized storage land treatment and land disposal facilities. 
In addition to the information required by subpart 1, any person who submits a 
preliminary application for a hazardous waste facility permit for a hazardous 
waste noncontainerized storage facility, hazardous waste land treatment facility, 
or hazardous waste land disposal facility shall submit the following additional 
information: 

A. A report on the subsurface conditions at the proposed facility 
based on a field investigation that includes a sufficient number of soil borings, 
groundwater monitoring wells, and piezometers to accurately investigate 
subsurface conditions. The location, placement, and construction of the soil 
borings, monitoring wells, and piezometers shall be done in a manner that 
facilitates the preparation of plot plans and cross sections. The report shall 
include, unless otherwise specified by the director: 

(1) Logs of borings classified according to ASTM D 2487-69 and 
ASTM D 2488-69. 

(2) A plot plan that delineates the surface of the underlying 
groundwater, the direction of groundwater flow, perched water tables, recharge, 
and discharge areas; the location of soil borings, groundwater monitoring wells, 
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and piezometers; and the dates of inspection and water levels recorded in 
establishing the groundwater information listed by each well and piezometer. 

(3) The placement and construction of monitoring wells and 
piezometers. 

(4) Cross sections prepared from the field investigation that 
illustrate soil profile, groundwater aquifers, vertical and horizontal direction of 
groundwater flow, and other significant geological features, and, should the field 
investigation indicate the need for an investigation of the underlying bedrock, 
core samples or cuttings taken from borings and rock types adequately defined as 
to petrology and stratigraphy. 

(5) A comparison of the findings of the field investigations with 
previous research and literature on the subsurface conditions at the site and an 
explanation of any discrepancies in the findings of the field investigation and 
previous research. 

(6) An estimated water balance for the location of the proposed 
facility that considers precipitation, drainage, infiltration, exfiltration, percolation, 
evaporation, and runoff. 

(7) A section that addresses the porosity and permeability of major 
soil types that were encountered in the field investigation, including a description 
of the procedures used in the testing of the major soil types. The section shall 
discuss: 

(a) the ability of the soil to attenuate the hazardous waste and 
the leachate thereof through ion exchange, absorption, adsorption, precipitation, 
and other such mechanisms; 

(b) a review of the anticipated products from such mechanisms 
including both final and intermediate biochemical metabolites and chemical 
degradation products; 

(c) an assessment of how effective the soil attenuation 
processes will be providing treatment to the hazardous waste and leachate 
thereof. 

(8) A section that addresses the seasonal fluctuation in groundwater 
levels, an approximation of the historic high groundwater levels expected based 
on field investigations, and influences on the groundwater levels by local wells, 
irrigation, or drainage ditches. 

(9) A section on groundwater quality that delineates the natural 
quality, assesses the potential impact of the hazardous waste to be accepted at 
the facility and the leachate thereof on groundwater quality, and appraises 
whether this facility would preclude beneficial present and future uses of the 
groundwater. 

B. An engineering report that conceptually addresses the design of the 
facility including: 

(1) a description of the wastes to be managed at the facility, 
including the amount, general chemical composition and properties of the waste; 

(2) any treatment processes that will be utilized to prepare the 
waste before land disposal, land treatment, or storage; 

(3) a site plot plan that delineates the conceptual engineering plans 
for the facility; 

(4) a section that describes and assesses as applicable: 
(a) the preliminary specifications for the liners, the liners 

currently under consideration and the individual liners' ability to meet those 
specifications; 

(b) the preliminary specifications for the leachate collection 
system, the materials currently under consideration, and the ability of those 
materials to meet the specifications; 
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(c) the preliminary design criteria for any leachate treatment 
system being proposed; 

(5) a conceptual discussion of the operation of the proposed 
facility. 

C. A report that: 
(1) evaluates the expected effect of the vapors, gases, and dusts 

from the wastes on the air quality at the actual site and in the immediate vicinity 
of the site; 

(2) appraises the expected subsurface migration of the vapors and 
gases from the wastes relative to conditions found in the subsurface 
investigations. 

Subp. 4. Hazardous waste land disposal facilities. In addition to the 
information required by subpart 3, any person who submits a preliminary 
application for a hazardous waste facility permit for a hazardous waste land 
disposal facility shall submit an estimate of the cost of maintenance, monitoring, 
and surveillance of the facility for a 30 year period after closure of the facility, 
unless the agency determines that a shorter period of time is adequate. 

Statutory Authority: MS s 116.07 subd 4 

ij&sn IMSSHIO FINAL APPLICATION. 
Subpart 1. All hazardous waste facilities. Any person who submits a final 

application to the agency for a hazardous waste facility permit, regardless of the 
kind of facility, shall provide the following information: 

A. Any information required to respond to the comments made by the 
director on the preliminary application. 

B. An engineering report that details the plans and specifications for 
the construction of the facility, which shall be referenced'into the plot plans, 
including when applicable: 

(1) A site plot plan that delineates the final engineering plans for 
the facility. If the facility involves progressive development of different parts of 
the area designated for the facility, the applicant shall submit a series of plot 
plans to illustrate the progressive development of the facility. All site plot plans 
shall be of sufficient detail, scale, and vertical contour interval to allow for actual 
construction from the plot plan. The site plot plan shall include: 

(a) all information contained on the site plot plan submitted 
with the preliminary plans and specifications; 

(b) a detailed layout of the facility as it is to be built, 
indicating buildings, fencing, utilities, storage areas, earthworks, and other 
applicable details; 

(c) the location of any air quality, water quality, or 
groundwater monitoring devices located or proposed to be located at the facility; 

(d) arrows delineating surface water drainage patterns after 
construction of the proposed facility, including the relationship of the drainage 
patterns to the runoff containment lagoons. 

(2) Specifications for the construction of all storage areas and 
storage tanks, clearly delineating thickness of liners, liner material, grades, drains, 
sewer inlets, vehicle ramps, foundation construction, and storage tank 
construction. 

(3) A section of the equipment that will be installed at the facility. 
The section shall include a discussion of underlying physical principles or 
chemical reactions, detailed drawings, and specifications of all equipment, 
expected performance data, air emissions data, and the water quality of the 
wastewater discharge. 
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(4) A section that delineates the design and specifications for the 
treatment of contaminated runoff or snow that would arise from the operation of 
the facility. 

C. An operations manual that includes: 
(1) a section that delineates procedures, methods, and maintenance 

that must be done at the facility on a daily or periodic basis to insure proper 
management of the waste at the facility; 

(2) inventory control procedures to be utilized at the facility to 
properly manage the waste in inventory, including: 

(a) locations for storage of each waste type, together with a 
clear delineation of which waste types are not compatible, the recommended 
maximum times of storage, and the methods for logging shipments into and out 
of inventory; 

(b) maintenance and inspection schedules for insuring that 
containers in storage are properly labeled and not leaking. 

(3) A thorough description of the type and frequency of inspection 
or maintenance that shall be done on storage areas, dikes, storage tanks, liners, 
cover materials, leachate collection systems, and other construction and 
equipment at the proposed facility. 

(4) A monitoring section that describes the procedures to be used 
and the parameters to be analyzed by the permittee to inventory and identify 
incoming hazardous waste, conduct air and groundwater monitoring programs, 
and monitor the management of waste produced by the operation of the facility. 

(5) A section on how to operate and manage holding basins for 
runoff or contaminated snow that arises from the operation of the facility. 

(6) A description of the procedures that shall be employed by the 
facility personnel in responding to spills or other emergency situations that could 
arise during facility operation. Specific references shall be made to the training 
or instruction that the facility personnel shall receive, the on-site emergency and 
safety equipment and the arrangements for emergency services. 

(7) A section outlining the specific management plan for all 
residuals and hazardous wastes that arise from the operation of the facility. 

D. A closure manual describing the procedures and construction that 
will be used to close the facility, and the monitoring and maintenance required 
to be conducted at the facility after closure. 

E. A description of the financial arrangements the applicant has made 
to pay for the following: 

(1) the proper removal, transportation, and disposal of the total 
amount of hazardous waste that the applicant has requested to store; and 

(2) the closure of the facility in accordance with these parts. 
Subp. 2. Noncontainerized storage land treatment and land disposal facilities. 

In addition to the information required by subpart 1, any person who submits a 
final application for a hazardous waste facility permit for a hazardous waste 
noncontainerized storage facility, hazardous waste land treatment facility, or a 
hazardous waste land disposal facility, shall submit the following additional 
information: 

A. A report on the subsurface conditions at the proposed facility. 
The report shall review the results of continued monitoring of groundwater 
conditions and supplement the information developed in the preliminary 
application. The report shall review the subsurface facility construction, 
including the following: 

(1) Cross sections that illustrate the design of the facility in 
relationship to soil profiles, bedrock profiles, groundwater contours, and other 
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geological features and that delineate the proposed location of lysimeters and 
groundwater monitoring wells relative to vertical and horizontal groundwater 
flows. 

(2) A section that describes the water balance of the facility and its 
impact on the existing water balance and quality in the site area, and that 
contains, when deemed necessary by the director, a plot plan that delineates how 
the groundwater contours will be affected by development of the facility. 

(3) A section that reviews the effect of contaminants should a 
failure in the engineering design or construction occur. The section shall include 
an assessment of the ability of contaminants to pass through underlying soils, a 
description of the potential effect on the groundwater quality, and 
recommendations for remedial action should it be necessary. 

B. A report that provides a detailed assessment of the specifications 
and design for liners, leachate collection systems, and leachate treatment systems. 

C. A report on air and groundwater monitoring systems aid other 
equipment that will be installed at the proposed facility and on the proposed 
monitoring procedures. The report shall include the location of monitoring 
wells and air monitoring stations, plans and specifications for the construction of 
the monitoring wells in accordance with requirements of the Minnesota 
Department of Health, plans and specifications for the construction of air 
monitoring stations, the procedures for sampling, the frequency of sampling, and 
the kind of analyses to be performed. 

D. A closure report and plot plan that delineates the finished 
construction of the facility after closure. The report and plan shall include the 
following: 

(1) A site plot plan of the proposed final conditions at the facility. 
The plot plan shall have a scale and vertical contour interval acceptable to the 
director and shall include: 

(a) original contours; 
(b) proposed final contours; 
(c) original surface water drainage patterns; 
(d) proposed final surface water drainage patterns; 
(e) layout of the leachate collection system; 
(f) layout of gas vents, gas migration barriers, and other such 

gas controls; 
(g) access roads; and 
(h) finished landscaping. 

(2) Cross sections that delineate each finished cell and cross 
sections that delineate the disposal or storage of each major waste type. The 
cross sections shall depict liners, leachate collection systems, the waste, cover 
materials, and other applicable details. 

(3) A section that provides specifications for any construction or 
materials to be used in closing the facility. 

E. A report on the long term maintenance, monitoring, and 
surveillance to be performed at the facility. For a hazardous waste land 
disposal facility, the report shall include all of the following information. , For a 
hazardous waste noncontainerized storage facility and a hazardous waste land 
treatment facility, the report shall include any of the following information that 
is applicable: 

(1) a discussion of the long term maintenance of liners, cover 
material, leachate collection systems, gas controls, and other applicable 
construction after closure; 

(2) a discussion of the operation of the leachate collection and 
treatment systems, gas controls, and runoff retention basins after closure; 
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(3) a discussion of the continued sampling and analysis of 
monitoring wells, leachate collection systems, emitted gases, and surface water 
runoff after closure; 

(4) a discussion of the techniques for removal of chemical wastes 
from cells in case the waste poses a threat or has created a threat to air, land, or 
water resources of the state, or to public health or safety, after closure, regardless 
of the cause of that threat; 

(5) a financial plan that indicates how the applicant will provide 
funds for maintenance, monitoring, and surveillance of the facility for 30 years 
after closure, unless the agency determines that a shorter period of time is 
adequate. 

Statutory Authority: MS s 116.07 subd 4 

7045.0780 WAIVER. 
Any person who submits a preliminary application or final application to the 

agency for a hazardous waste facility permit shall not, be required to submit that 
information which the director informs the person in writing is not pertinent to a 
particular application. 

Statutory Authority: MS s 116.07 subd 4 
HAZARDOUS WASTE SHIPPING PAPERS 

O 7045.0850 PURPOSE. 
IC Parts 7045.0850 to 7045.0930 establish requirements for the preparation of 

Tiazardous waste shipping papers by generators. These parts also establish 
requirements for the handling, signing, and submission of hazardous waste 
shipping papers by generators, transporters, and facility operators. 

Statutory Authority: MS s 116.07 subd 4 

.7045.0860 SHIPPING PAPERS REQUIRED. 
No person shall release, transport, or accept a hazardous waste that is not 

accompanied by hazardous waste shipping papers. 
Statutory Authority: MS s 116.07 subd 4 

Q 7045.0870 PREPARATION OF SHIPPING PAPERS. 
1^--. Subpart 1. By generator per shipment. Each generator shall prepare 

hazardous waste shipping papers for each shipment of hazardous waste. 
Subp. 2. Original and copies. The generator shall prepare an original and 

a sufficient number of copies of the hazardous waste shipping papers so that all 
persons who are going to participate in the management of the hazardous waste 
will be able to comply with the provisions of this part. 

Subp. 3. Information. The hazardous waste shipping papers shall include 
the following information: 

A. the names, addresses, telephone numbers, and EPA identification 
numbers of the generator and hazardous waste facility to which the waste is to 
be transported; 

B. the name and EPA identification number of each transporter; 
C. an identifying shipment number assigned by the generator in 

sequential order for each waste shipment; 
D. the total quantity of each hazardous waste by units of weight or 

volume and the type and number of containers as loaded into or onto the 
transport vehicle; 

E. the description of the waste(s) [e.g., proper shipping name, etc.] 
required by regulations of the United States Department of Transportation in 
Code of Federal Regulations, title 49, sections 172.101, 172.202, and 172.203 
(1979) if applicable; otherwise the description of the waste(s) as listed on the 
Minnesota hazardous waste disclosure; 
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F. signature and date blocks for the generator, the transporter, and the 
facility operator; and 

G. the following certification shall appear on the shipping papers: 
"This is to certify that the above named materials are properly classified, 

described, packaged, marked, and labeled and are in proper condition for 
transportation according to the applicable regulations of the United States 
Department of Transportation and the EPA." 

Statutory Authority: MS s 116.07 subd 4 

7045.0* 5.0880 SUPPLEMENTAL COVER SHEET. 
Each transporter or facility operator who commingles or consolidates more 

than one shipment of hazardous waste shall prepare a supplemental cover sheet. 
The supplemental cover sheet shall provide procedures for handling spills, fires, 
and other emergencies and shall accompany the hazardous waste shipping papers 
for each individual shipment of hazardous waste until ultimate disposition. 

Q Statutory Authority: MS s 116.07 subd 4 

(7045.0890 SIGNING AND SUBMISSION OF SHIPPING PAPERS. 
Subpart 1. Procedures. Prior to relinquishing possession of a shipment of 

hazardous waste each generator, transporter, and facility operator shall obtain 
the dated signature of the transporter or facility operator who accepts the 
shipment of hazardous waste on the original and each copy of the hazardous 
waste shipping papers, give the original and at least three copies to the 
transporter and shall send one copy to the following address: Hazardous Waste, 
MIS, 322 Washington Avenue South, Hopkins, Minnesota 55343. 

The transporter shall retain one copy of the hazardous waste shipping papers 
after relinquishing possession of the hazardous waste and give the original and 
two copies to the hazardous waste facility operator. The facility operator shall 
sign the original and the remaining copies of the hazardous waste shipping 
papers upon gaining possession of the hazardous waste, retaining one copy, 
sending one copy to the above address and returning the original to the 
generator within five working days of gaining possession. Generators, 
transporters, and facility operators shall retain their copies of the shipping papers 
in accordance with subpart 4. 

Subp. 2. Acceptance of shipment Each transporter or facility operator 
who accepts a shipment of hazardous waste shall sign and date the hazardous 
waste shipping papers. 

Subp. 3. Outstate shipments. When a shipment of hazardous waste is to 
be delivered to a hazardous waste facility located outside the state of Minnesota, 
the generator shall ensure that the copy of the hazardous waste shipping papers 
signed by the facility operator is sent to the address listed in subpart 1 within 35 
days of the acceptance of the hazardous waste by the hazardous waste facility. 
If the generator is unable to comply with this deadline, a letter of explanation 
must be sent to the address listed in subpart 1 within five working days after the 
expiration of the 35-day period. 

Subp. 4. Retention of copies. The generator of a shipment of hazardous 
waste shall maintain the original of the hazardous waste shipping papers for a 
period of five years after it is returned. Each transporter and facility operator 
who accepted the shipment of hazardous waste shall maintain a copy of the 
hazardous waste shipping papers for a period of five years after accepting the 
hazardous waste. 

Subp. 5. Request of director. Upon the request of the director any 
generator, transporter, or facility operator shall submit the original or a copy of 
hazardous waste shipping papers to the agency at the time and in the manner 
specified by the director. If the request requires the generator to inform all 
transporters and facility operators managing the hazardous waste of the request, 
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the generator shall so inform the transporters and facility operators, and the 
generator, transporters, and facility operators shall comply with the director's 
request. 

Subp. 6. Ordinance requirement. In the event that a county ordinance is 
approved pursuant to parts 7045.1000 to 7045.1030, the generator, transporter, 
and facility operator of a waste generated within that county or transported to a 
hazardous waste facility within that county shall sign and submit hazardous 
waste shipping papers as required by that ordinance. 

Statutory Authority: MS s 116.07 subd 4 

<b 7045.0900 EXEMPTIONS. 
A generator who manages the hazardous waste at an on-site hazardous waste 

processing facility, hazardous waste land disposal facility, or hazardous waste 
land treatment facility is not required to comply with the requirements of this 
rule with respect to those wastes on-site. 

Generators and transporters of used crankcase oil are not required to have 
hazardous waste shipping papers accompany the used crankcase oil that they 
generate or transport unless the used crankcase oil has been mixed with other 
wastes. 

Persons who release or accept hazardous waste that is discharged directly to 
a sewer system operated pursuant to an NPDES permit or state disposal system 
permit are exempted from the requirements of this rule with respect to such a 
discharge. 

Statutory Authority: MS s 116.07 subd 4 

1 -̂704: 5.0910 MAILING SHIPPING PAPERS. 
Any generator in Minnesota who ships his hazardous waste to a hazardous 

waste facility outside the state of Minnesota or any generator outside the state of 
Minnesota who ships his hazardous waste to a hazardous waste facility in 
Minnesota shall mail the required copies of the shipping papers to the hazardous 
waste facility if both of the following conditions are present: 

A. a transporter that neither originates nor terminates a shipment in 
the state of Minnesota refuses to sign and carry the shipping papers; and 

B. there is neither a federal law nor a state law of the state in which 
the shipping papers were proffered that requires the transporter to sign and carry 
similar shipping papers. 

When the facility operator receives the shipment of hazardous waste, he 
shall then treat the shipping papers in the same manner as if they had physically 
arrived.with the shipment of hazardous waste. In addition, the generator shall 
provide all persons who will be transporting the waste within the state of 
Minnesota with appropriate written information on the procedures for handling 
spills, fires, and other emergencies. 

Statutory Authority: MS s 116.07 subd 4 

045.0920 HAZARDOUS WASTE SHIPPING PAPER FORMAT. 
Nothing in this rule shall be construed to require the shipping paper to be a 

document that is separate from and in addition to other documents already being 
utilized for the transportation of hazardous wastes. A generator may use a bill 
of lading or any other such document to fulfill the requirements of this rule so 
long as it contains all the required information and is handled as required by this 
rule. The information shall, however, be in a format that will make it amenable 
to computerized data processing and that has been approved by the agency. 

Statutory Authority: MS s 116.07 subd 4 
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j/7045.1 1.0930 CERTIFIED BILL OF LADING. 
I ^---Any generator that gives a bill of lading to a transporter shall, prior to the 

execution of the bill of lading, determine whether the facility operator can and 
will accept the shipment of hazardous waste and whether the facility, if within 
Minnesota, has a hazardous waste facility permit. The generator shall certify on 
the bill of lading that the facility operator can and will accept the shipment of 
hazardous waste and that the facility has a hazardous waste facility permit. 

Statutory Authority: MS s 116.07 subd 4 
COUNTY REGULATION OF HAZARDOUS WASTE MANAGEMENT 

7045.1000 SCOPE AND PURPOSE. 
Parts 7045.1000 to 7045.1030 establish procedures for submission of 

documents in the event the county ordinance is approved by the agency. 
Issuing, denying, modifying, imposing conditions upon, or revoking hazardous 
waste generator licenses or permits, and county hazardous waste rules, shall be 
subject to review, denial, suspension, and reversal by the agency. 

Statutory Authority: MS s 116.07 subd 4 

7045.1010 REVIEW OF COUNTY ORDINANCES. 
Subpart 1. Agency approval. A county that seeks agency approval of a 

hazardous waste ordinance shall submit a copy of the ordinance to the agency. 
The agency shall advise the county in writing whether the ordinance is approved. 
The agency shall approve a county ordinance that embodies the standards and 
requirements set forth in these hazardous waste rules. 

Subp. 2. Procedures. If a metropolitan county submits a county hazardous 
waste ordinance to the agency for approval pursuant to Minnesota Statutes, 
section 473.811, subdivision 5, the procedure established in part 7045.1030, 
subpart 1 for agency review of county hazardous waste licenses and permits shall 
be followed. Any action by the agency pursuant to such submission for agency 
review of the county ordinance shall not be deemed to be agency approval of 
such ordinance unless such approval is explicit and is in writing. 

Subp. 3. Metropolitan counties. For the purposes of these parts a 
metropolitan county is any one of the following counties: Anoka, Carver, 
Dakota, Hennepin, Ramsey, Scott, and Washington. 

Statutory Authority: MS s 116.07 subd 4 

7045.1020 EFFECT OF AGENCY APPROVAL OF COUNTY ORDINANCE. 
In the event that a county has adopted a hazardous waste ordinance that is 

approved in writing by the agency: 
A. Each generator who produces a hazardous waste within the county 

shall not be required to submit a disclosure to the agency for that waste unless 
specifically requested in writing by the director to do so. 

B. Each generator shall submit the required copies of the hazardous 
waste shipping papers to the county as required by the county ordinance for each 
shipment of hazardous waste that is transported. 

C. All persons shall comply with all other requirements of these parts 
and all requirements of the county ordinance. 

Statutory Authority: MS s 116.07 subd 4 

7045.1030 DUTIES OF COUNTIES. 
Subpart 1. Notice; agenda. A county shall submit to the agency written 

notification of all hazardous waste generator licenses or permits approved or 
reviewed by the county during the previous month. The notification shall be 
submitted to the agency on the fifteenth day of each month. Upon the request 
of the director, the county shall provide the agency with a copy of all the 
information that it considered in reaching its decision. The agency shall place 
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the matter on the agenda of the next regularly scheduled meeting of the agency, 
which will be on the fourth Tuesday of the month. The agency may amend, 
modify, suspend, or reverse the action of the county. The action of the agency 
in reviewing the county decision to grant the license or permit shall not affect the 
agency's consideration of a hazardous waste facility permit for the same facility 
under these parts. 

Subp. 2. Disclosures. A county shall submit to the director, upon request, 
a copy of any disclosure that has been submitted to the county. 

Subp. 3. Annual summary. A county shall submit to the agency a yearly 
summary of hazardous waste management in the county. The yearly summary 
shall be submitted by March 1 for the year that ended on the previous December 
31. The summary shall contain: 

A. the name and identification numbers assigned by the county to 
each generator in the county; 

B. the total number of hazardous waste shipments; 
C. the total quantities shipped for each type of hazardous waste; 
D. the identification numbers pursuant to part 7045.0560 and names of 

the transporters used; 
* E. facilities at which the waste was stored, processed, or disposed; 

F. number of spills and accidents; and 
G. any other information requested by the director. 

Statutory Authority: MS s 116.07 subd 4 
SPILLS AND LEAKS 

7045.1110 DUTY TO REPORT. 
VC—Any person who owns, has possession of, or otherwise has control of a 
hazardous waste that spills, leaks, or otherwise escapes from a container, vehicle 
tank, storage tank, portable tank, or other containment system, including its 
associated piping, shall immediately notify the agency if the hazardous waste 
may cause pollution of the air, land, or waters of the state. The person shall 
use, when applicable, the agency's 24-hour telephone notification service. 

Statutory Authority: MS s 116.07 subd 4 

45.1120 DUTY TO RECOVER. 
Any person who owns, has possession of, or otherwise has control of a 

hazardous waste that spills, leaks, or otherwise escapes from a container, vehicle 
tank, storage tank, portable tank, or other containment system, including its 
associated piping, shall recover the hazardous waste as rapidly and as thoroughly 
as possible and shall immediately take such other action as may be reasonably 
possible to protect human life and health and minimize or abate pollution of the 
water, air, or land resources of the state caused thereby. 

Statutory Authority: MS s 116.07 subd 4 

7045.1 rjO OPEN BURNING. 
y-No person shall undertake open burning of such hazardous waste unless the 

open burning has been approved in writing by the director. The director may 
approve open burning of the following substances: distilled petroleum products, 
or crude oil, if it is not possible to recover the crude oil. 

The director shall consider the location of such hazardous waste and the 
wind conditions and may approve such open burning only if there will be no 
adverse effect on residential areas or on traffic conditions. 

Statutory Authority: MS s 116.07 subd 4 
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7045.1140 APPENDIX A. 

HAZARDOUS WASTE RULES 7045.1140 

$ feKS ANS./ASTM D 3243 - 76 

Standard Test Method for 
FLASH POINT OF AVIATION TURBINE FUELS BY 
SETAFLASH CLOSED TESTER1 

This Stamford i* isvucd under the fucd destination O 12*}: 
the ) C M of oneinjl jdopnon or. in Ihc CJNC of icittion. the 
year id t w reapprowl. 

1. Scope 

l.t This method describes a procedure for 
the determination of Ihc fl.ish point. by a 
Sclaflash* Tester, of aviation turbine fuel>. The 
procedure nu> he used to determine whether a 
fuel «ill or will not flush at a specified tempera
ture (co-no-go Hash) or ihc actual Hash point 
temperature. 

1.2 Results by using the Seuftjsh Tester 
have been shown to he comparable in magni
tude to those obtained h\ using the Tag Closed-
Cup procedure as described in Method I) <(>. 

1.3 This standard should he used solely to 
measure and describe the properties of mate
rials, products, or systems in response to heal 
and flame under controlled laboratory condi
tions and should not be considered or used for 
the description, appraisal, or regulation of the 
fire hazard of materials, products, or systems 
under actual fire conditions. 

2. Applicable Documents 

2.1 ASTM Standards: 
DS6 Test for Flash Point by Tag Closed 

Tester* 
C I Specification for. A S T M Thermometers' 

3. Summary of" Method 

3.1 By means of a syringe. 2 ml of sample is 
introduced through a leakproof entry port into 
the tightly closed Sctaflash Tester that has been 
brought to within about 5°F (3*Ci below the 
expected flashpoint. After I mm. to allow the 
sample to come to the same temperature as the 
aluminum alloy body of the tester, in which the . 
thermometer is inserted, the temperature of the 
apparatus is raised to the "expected" flash 
point temperature. A test flame is applied 
inside the cup and note is taken as to whether 
the lest sample flashes or not. 

Ihc numK'r immediately fullowinf the dciiiroli.wi indicate! 
year or U»i revision. A number in parcnthc»c». indicate* the 

3.2 As a go-no-go lest, the "expected" flash 
point temperature is a specification or other 
operating target value. For a finite flash meas
urement, the temperature is moved through the 
anticipated temperature range, the test flame 
being applied at 2°F (1.0'C) intervals until a 
flash is observed; a second trial is made using 
the first value as the "expected" flash point 
temperature, this time making tests at l*F 
(0.5"CI intervals. 
4. Apparatus 

4.1 Flash cup and operating mechanism. 
illustrated in Fig. I and dimensioned in detail in 
Annex A I. Fasten electrical heaters to the cup 
in such a way so as to provide for efficient 
transfer of heal. Provide a variable heater 
control device with a scaled dial and a visible 
signal indicating when energy is or is not being 
applied, bnergy may be supplied from a 115 or 
230-V a-c main service (for stationary use) or 
by a 12-V d-c battery service (for field use). 

4.2 Test Flame and Pilot Flame— R e g u l a 
ble test flame, for dipping into the lest cup to 
try for flash, and a pilot flame to maintain the 
test flame, arc required. These flames may be 
fueled by piped gas service (fixed location) or 
by a self-contained lank (4.2.1) of l.P gas 
lighter fluid (for portability). Provide a gage 
ring. ' • in. (4 mm) in diameter, mounted on a 
post near the Icsl flame against which the size 
of the flame may be judged. 

4.2.1 Never recharge Ihc gas lank with the 
pilot or test flames alight, nor in the vicinity of 
other naked flames. 

' Thi\ method h under ihc jurisdiction of ASTM Commit
tee l>0 on Pcliokum Product* and I uhticanlv 

Current edituin approved Aug. 27, 1976. Puhtrihed 
Nmcmher IV7h. Oririrully published as O 3243 - 73 T. 
L M promo* edition l> . I N I . T3 T. 

1 Am—at A M * of ASTM Standard*. Part 2 J. 
• / < « • > * / a W olASTM Sitndardt. Partv25 and 44, 
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for a Hash at the cup opening 
7..1.5 The sample is deemed to have flashed 

DIIK il a comparatively large blue Hume ap
pears and propagates itself over the surface of 
the sample. Occasionally, particularly near the 
temperature of the actual Hash point, the 
application of the test flame will cause a halo, 
which should he ignored. 

7..t.d Record the lest result as Hush (or no 
flash) at the temperature and the barometric 
pressure. Make a barometric pressure correc
tion, if necessary (9.1). 

7.4 Test Procedure for Actual Flash Point: 
7.4.1 When a finite flash point is to be deter

mined, make a trial test beginning at about 
10"I- (6°C) below the expected value. If no 
Hash is observed, continue heating and test for 
flash at each 2°F (I "C): the rate of temperature 
rise may be as rapid as can be conveniently 
followed when watching both the thermometer 
and the test flame. When a Hash is observed, 
use il as the expected flush point value in setting 
the test cup temperature for the finite flash" 
point. 

7.4.2 After cleaning the test cup. adjust the 
temperature so that it is stable at about 5°F 
(3°C) below the expected flash point (7.3): 
charge the syringe with a fresh lest sample and 
transfer the sample to the filling orifice (Fig. I) 
taking care not to lose any sample. Then 
discharge the sample into the lest cup by 
depressing the syringe plunger to its lowest 
position. 

NIITK 3—The test cup temperature is stable when 
the signal light (lowly cycles ON/OFF. 

7.4.3 Move the l-min timing device by ro
tating its knob clockwise to the required setting. 
In the meantime, open the gas control valve, 
and light the pilot and test flames. Adjust the 
test flame size with the pinch valve so- as to 
match the size of the '» in. (4 mm) diameter of 
the gage. 

7.4.4 After I min has elapsed, turn the 
heater control toward FULL ON. Apply the 
test flame at each l°F (0.5°C) interval by 
slowly and uniformly opening the slide fully and 
closing completely over a period of approxi
mately 2'j s. Watch for a flash at each, 
application of the test flame. 

7.4.3 When the Dash point (7.3.5) is ob
served, record the flash point temperature and 
barometric pressure. If the barometric pressure 
differs from 760 mm (101.3 kPu). make neces-

D3243 

sary corrections according to 9.1. 
7.4.6 Turn off pilot and test flames and clean 

the testing apparatus. 
7.4.7 Never make a repeat flash point deter

mination using the same sample; always use a 
fresh portion of sample for each new test. 

8. Clean-Up of Apparatus 

8.1 To prepare for the next test, unlock the 
lid assembly of the tester and raise to the hinge 
stop. Soak up sample with an absorbent paper 
tissue. Clean the underside of the lid and the 
filling orifice; a pipe cleaner may be of assist
ance in cleaning the latter. 

8.1.1 Any further cleaning necessary may be 
carried out by complete removal of the lid and 
shutter assembly. Disconnect the silicone rub
ber gas tube and slide the lid assembly to the 
right to remove. If warm, handle gingerly. 

8.2 After the cup has been cleaned, its 
temperature may be rapidly reduced'to some 
stand-by value by turning the temperature 
control dial to an appropriate point. 

8.2.1 It is convenient to hold the test cup at 
some stand-by temperature (depending on 
planned usage) to conserve time in bringing the 
cup within the test temperature range. The cup 
temperature may be quickly lowered by placing 
an ice cube in the cup, sopping up the water 
before it spills over the edge. A neater operation 
is possible by inserting the aluminum cooling 
block (4.6) which has been kept in an ice-water 
bath. 

8.3 The syringe is easily cleaned by filling 
with acetone twice, discharging each time, and 
allowing to air dry with the plunger removed. 
Replace the plunger, and pump several times to 
replace any acetone vapor with air. 

9. Correction for Barometric Pressure 

s).l When the barometric pressure differs 
from 760 mm Hg (101.3 kPa). calculate the 
flash temperature by means of the following 
equation: 

Calculated Hash point - 7", * 0.06 (760 - P) 
- T, + 0.03 (760 - P) 

where: 
Ty.T, • observed Hush point. "F or *C. and 
P - barometric pressure, mm Hg 

10. Precision 

10.1 The following criteria should he used 
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<Sll> 
4.3 l-min Atulible Signal, a desirable acces

sory. 
•4.4 Thermometer, conforming to spceilica-

lion> given in Annex A2: lest to determine that 
the scale error does not exceed O.J'K < l.25°C>. 
The use of a nugnilying lens significantly as
sists in making temperature observations. 

4.5 Syringe, a 2 * 0.05-ml capacity at 77°F 
(25°C). is needed lor selecting a uniform si/e 
sample. Check '.he capacity by discharging 
water into a beaker and weighing. Adjust 
plunger stop if necessary. 

NOTE I—A unit* meeting all of the requirement 
described above is shown in f ig 2. 

4.6 Aluminum Alloy Cooling Block [with 
knob handle), that Tits snugly within the test 
cup and is about 2 ' J times the volume of the 
cup. is a useful accessory for rapid cooling of 
the sample cup between tests. 

5. Sample 

5.1 The size of sample required for each test 
is 2 ml . Obtain at least a 25-ml sample at the 
bulk test site and store in a tight screw cap clean 
glass container. 

5.2 Erroneously high flash points may be 
obtained if precautions ure not taken to avoid 
the loss of volatile material. Do not open 
sample containers unnecessarily and do not 
transfer sample unless its temperature is at least 
20°F (11 °C) below the expected flash point. 
Discard samples in leaky containers. 

6. Preparation of Apparatus 

6.1 After thermometer removal or replace
ment, fix in place in its pocket (Fig. I) with a 
good heat transfer paste. 

6.2 Before initial use, determine the relation
ship between the temperature control dial and 
thermometer readings at intervals not exceed
ing I0°F (6 'C) throughout the scale range of 
the heater. This calibration is useful in making 
the desired settings to establish a desired test 
temperature during a test. 

6.3 As nearly as possible, place the tester in 
a position where it is not exposed to disturbing 
drafts. Provide a shield i f necessary. 

6.4 Read the manufacturers operating and 
maintenance instructions on the care and ser
vicing of the tester, and for specific suggestions 
on the operation of its various controls. 

7. 

D 3243 

shutter mechanism for cleanliness and freedom 
from contamination. Use an absorbent paper 
tissue to wine clean, i f necessary. Put cover in 
place and lock securely. 

7.2 To use the tester, switch the instrument 
on and turn the heater dial to a position 
corresponding to the desired test temperature. 

Novr 2—A calibration curve of Temperature 
Control Dial setting versus Sample Well Tempera
ture is furnished .with each instrument. If such a 
calibration is not available, one should be prepared 
from observation of test cup temperature for each 
dial setting as this will be useful in making desired 
temperature sellings. 

7.3 Procedure for Co-No-Go Flash Point: 
7.3.1 Switch the instrument O N and turn the 

healer dial fully clock wise ( F U L L ON) causing 
the heater signal light to glow. When the 
thermometer reaches a temperature of about 
5°F (3°C) below the expected or target flash 
point temperature (7.3.1.1) reduce the heat 
input to the lest cup by turning the heater 
control dial, counterclockwise to the point at 
which the signal light is just extinguished. 

7.3.1.1 When the tester is used in the go-
no-go configuration, the specification or target 
value is the expected Dash point. 

7.3.1.2 When the correct temperature can he 
dialed on the temperature controller (6.2). the 
elapsed lime to reach i l may be greater lhan 
when turned Ip F U L L O N . but less attention 
wil l be required in the intervening period. 

7.3.2 When the test temperature is reached 
and the signal light is just extinguished, charge 
the syringe with a sample of the fuel to be tested 
and transfer the charge to the filler orifice. 
Discharge the test sample into the lest cup by 
fully depressing the plunger of the syringe and 
then removing the syringe. 

7.3.3 Move the l-min timing device by rotat
ing the knob clockwise to its stop. Open the gas 
control valve and light the lost and pilot control 
flames. Adjust the pilot flame with the pinch 
valve to conform to the si/e of the ' - - i n , 
(4-mm) gage. 

7.3.4 After I min has elapsed, apply the test 
flame by slowly and uniformly opening the slide 
valve and then closing it completely over .1 
period of approximately 2 ' .• s. Watch closely 

7.1 Inspect the inside of the test cup. lid and 

' A Svl.iltash l.tiw Ivmpcralun.* tester. M,«lcl St I \ 
1.174. as shown in H| i . 2 is ni.tiiul.u-iurcil h\ Sunhuiv-Nei. i . 
l.lU.. I ghant. Surn*>. l-:ngljntl. and atailahk* in ihv I ' S 
from r.rdcii linuintxring ('urn.. I.W» o i l i t i a l Ktl.. X J I I I M I H . 
I I I . . hOIOI 
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€> 
for judging the acceptability of results (95% 
confidence): 

10.I.I Rtptatabilily1— Duplicate results by 
the sume operator should be considered suspect 
if they differ by more than the following 
amounts: 

Range 

TOioMtPFCMoWC) 

Kcpcjubiliiy 
: 'M I . I 'C l 

10.1.2 Reproducibility1—The results sub-

0 3243 

milted by each of two laboratories should not 
be considered suspect unless they differ by more 
than the following amounts: 

Range Reproducibility 

rOiiiaw'MIl uiW'ti 7'KJ.»«Cl 

* The results ol'lhc cu- ve le*a program. Trum whk'h 
lhe>c value* have been derived, jre tiTJJ at ASTM Headquur* 
ten as Research Report No. RR-IKW: DO. 

•HINGE 

LIO 

L.P.G. HOSE 

CONNECTOR-

PILOT JET-

TEST JET 

FILLER ORIFICE 

FLAME HEIGHT AOJUSTOR 

FLAME GAGE 

SLIOE GUIDE 

SLIDE KN08 

SLIOE 

LOCK CLOSURE 

THERMOMETER 
POCKET 

TRUNNION 

SLIOE KNOB 

SEALMO-O-RINO 

Fltt. I SMil la ik<•• Irak. 

Statutory Authority: MS s 116.07 subd 4 
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7045.1150 AFtf»ENBlX B. 

HAZARDOUS WASTE RULES 7045.1150 

Designation: O 56 - 70(Raapprovad 1975) American National Standard Z11.24-1971 
Approved Aug. 17. 1971 

•y American Neranal Standards Institute 

AMERICAN SOCIETY FOR TESTING AND MATERIALS >Z^l!2£X?wl 
1916 Rac« St , PhUadatphl*, Pa., 19103 Replaces Method 4291 of Federal Teat 

Reprinted from the Annual Book of ASTM Standards. Copyright ASTM Method SundardNo MIA 
If net lined in Ihe carnal combined lades, will appear ia the nest edition. 

Standard Method of Test for 

FLASH POINT BY TAG CLOSED TESTER1 

This Standard is issued under Ihe fWcd designation D 56: Ihe number immediately following the designation indicates Ihe 
year of original adoption or. in the case of revision, the year of last revision. A number in parentheses indicates the year of 
last reapprovil. 

1. Scope 

1.1 This method covers the determination 
of the Rash point, by Tag closed tester, of liq
uids with a viscosity of below 45 SUS at 100 
F (37.8 C ) and a flash point below 200 F (93 
C ) except cut-back asphalts and those liquids 
which tend to form a surface film under test 
conditions. 

NOTE I—For the closed cup flash point of liq
uid* with a viscosity of 45 SUS or more at 100 F 
(37.8 C) or a flash point of 200 F or higher, and 
those liquids which tend to form a surface film 
under test conditions use ASTM Method 093, 
Test for Flash Point by Pensky-Martens Closed 
Tester.' For cut-back asphalts refer to ASTM 
Method D 1310, Test for Flash Point of Liquids 
by Tag Open-Cup. Apparatus.' 

NOTE 2—The U. S. Department of Transporta
tion (OHM)' and U. S. Department of Labor 
(OSHA) have established that liquids with a flash 
point under 100 F (37.8 C) are flammable as deter
mined by this method for those liquids which have 
a viscosity less than 45 SUS at 100 F (37.8 C) or 
do not contain suspended solids or do not have a 
tendency to form a surface film while under test. 
Other classification flash points have been eslab-
ished by these Departments for liquids using this 
test. 

Liquids having viscosities more than 45 SUS at 
100 F (37.8 C) and contain suspended solids or 
have a tendency to form a surface film while 
under test are regulated in accordance with Method 
D93. 

Coast Guard and Consumer Product Safety 
Commission Regulations are .required by law to 
define flammable liquids as those having a flash 
point under 80 F (26.7 C) by an Open Cup Method 
(Method D 1310). 

1.2 This standard should be used solely to 
measure and describe the properties of mate
rials, products, or systems in response to heal 
and flame under controlled laboratory condi
tions and should not be considered or used for 
the description, appraisal, or regulation of the 
fire hazard of materials, products, or systems 

under actual fire conditions. 

2. Sanmary of Method 
2.1 The sample is placed in the cup of the 

tester and, with the lid closed, heated at a 
specified constant rate. A small flame of spec
ified size is directed into the cup at regular 
intervals. The flash point is taken as the 
lowest temperature at which application of 
the test flame causes the vapor above the 
sample to ignite. 

3. Apparatas 
3.1 Tag Closed Tester—The apparatus is 

shown in Fig. 1 and described in detail in 
Appendix A I: Refer to Appendix A2 for 
directions for checking the condition and op
eration of the tester. 

3.2 Shield—A shield 18 in. (460 mm) 
square and 24 in. (610 mm) high, open in 
front, is recommended. 

3.3 Thermometers—For the lest cup ther
mometer, use one as prescribed in Table 1. 

. For the bath thermometer, any convenient 
type which has an adequately open scale cov
ering the required range may be used; it is 
often convenient to use the same type of ther
mometer as used in the test cup. 

1 This method is under the joint jurisdiction of ASTM 
Committee D-l on Paint. Varnish. Lacquer, and Related 
Products, and Committee D-2 on Petroleum Products and 
Lubricants. 

Current edition effective Sept. I I . 1970. Originally is
sued 1911. Replaces D 56 - 64. 

' Auwal Book e/ASTM Standard!. Pan 29. 
'For information on US. Department of Transporta

tion's regulations, see Codes of U.S. Regulations 49.CFR 
Chapter I aad for information oa U.S. Department of 
Labor's regulations see Code of U.S. Regulation 29 CFR 
Chapter XVII. Each of these items are revised annually 
aad may be procured from the Superintendent of Docu
ments. Government Printing Office. Washington, D.C. 
20402. 
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NOTE 3—Whenever thermometers complying 
with ASTM requirements are not available, ther
mometers complying with the requirements for The 
Institute of Petroleum thermometer IP ISF PM-
Low may be used. 

NOTE 4—There are automatic flash point testers 
available and in use which may be advantageous in 
the saving or testing time, permit the use of smaller 
samples, and other factors which may merit their 
use. If automatic testers are used, the user must be 
sure that all of the manufacturer's instructions for 
calibrating, adjusting, and operating the instrument 
are followed. In any cases of dispute, the flash point 
as determined manually shall be considered the ref
eree test. 

4. Sample 
4.1 Erroneously high flash points may be 

obtained if precautions are not taken to avoid 
the loss of volatile material. Containers shall 
not be opened unnecessarily and transfers 
shall not be made unless the sample tempera
ture is at least 20 F (11 C) below the expected 
flash point. Samples in leaky containers shall 
be discarded. 
5. Preparation of Apparatus 

5.1 Support the tester on a level steady-
table. Unless tests are made in a draft-free 
room or compartment, surround the tester on 
three sides by the shield for protection from 
drafts. Tests made in a laboratory draft hood 
or near ventilators are not to be relied upon. 

5.2 Gas is recommended for the test flame. 
If gas is not'available, insert a wick of cotton 
in the burner tip, place small quantity of 
cotton waste in the chamber to which the 
burner tip is attached, and fill the chamber 
with signal, sperm, or lard oil. 
6. Procedure 

6.1 For flash points below 55 F (13 C) or 
above 140 F (60 C), use as bath liquid a I + 
I mixture of water and ethylene glycol. For 
flash points between SS F (13 C) and 140 F 
(60 C), either water or water-glycol mixture 
may be used as bath liquid (Note 4). The 
temperature of the liquid in the bath shall be 
at least 20 F (11 C) below the expected flash 
point at the time of introduction of the 
sample into the test cup. Do not cool the bath 
liquid by direct contact with carbon dioxide 
or "dry ice." Place the test cup in position in 
the bath. 

NOTE 3—Due to possible difficulty in main
taining the prescribed rate of temperature rise and 
due to the formation of ice on the lid, results by this 
method for samples having flash points below 32 F 
(0 C) may be somewhat unreliable. Trouble due to 

O 56 

ice formation on the slide may be minimized by 
carefully lubricating the slide shutter with high-
vacuum silicone lubricant. 

6.2 Using a graduate and taking care to 
avoid wetting the cup above the final liquid 
level, measure 50 ± 0.5 ml of the sample into 
the cup, both the sample and graduate being 
precooled, if necessary, so that the sample 
temperature at the time of measurement will 
be 80 ± 10 F (27 ± 5.6 C) or at least 20 F 
(II C) below the expected flash point, which
ever is lower. It is essential that the sample 
temperature be maintained at least 20 F (II 
C) below the expected flash point during the 
transfers from the sample container to the 
graduate and from the graduate to the test 
cup. Destroy air bubbles on the surface of the 
sample. Wipe the inside of the cover with a 
clean cloth or absorbent tissue paper; then 
attach the lid, with the thermometer in place, 
to the bath collar. 

6.3 Light the test flame, adjusting it to the 
size of the small bead on the cover; Operate 
the mechanism on the cover in such a manner 

• as to introduce the test flame into the vapor 
space of the cup, and immediately bring it up 
again. The time consumed for the full opera
tion shall be about I s, or the time required to 
pronounce distinctly the words "thousand and 
one." Avoid any jerkiness in the operation of 
depressing and raising the test flame. 

6.4 Flash Points Below 140 F (60 C)—If 
the flash point of the sample is known to be 
below 140 F (60 C), apply and adjust the heat 
so that the temperature of the sample will rise 
at a rate of 2 F (I C)/min ± 6 s. When the 
temperature of the sample in the test cup is 10 
F (5.6 C) below its expected flash point, 
apply the test flame in the manner just de
scribed in 6.3, and repeat the application of 
the test flame after each I F (0.6 C) rise in 
temperature of the sample. 

6.5 Flash Points at or above 140 F (60 C) 
—If the flash point of the sample is known to 
be 140 F or higher, apply and adjust the heat 
so that the temperature of the sample will rise 
at a rate of 5 F (3 C)/min ± 6 s. When the 
temperature of the sample in the test cup is 10 
F (5.6 C) below its expected flash point, 
apply the test flame in the manner described 
in 6.3, and repeat the application of the test 
flame after each 2 F (1 C) rise in temperature 
of the sample, at each temperature reading 
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that is a multiple of 2 F ( I C ) . 
6.6 When the test flame application causes 

a distinct flash in the interior of the cup, ob
serve and record the temperature of the 
sample as the flash point. Do not confuse the 

' true flash with the bluish halo which some
times surrounds the lest flame at applications 
immediately preceding the actual flash. 

6.7 Discontinue the test and remove the 
source bf heat. Lift the lid and wipe off the 
thermometer bulb. Remove the sample cup, 
empty, and wipe dry. 

6.8 If, at any time between the Tint introduc
tion .of the test flame and the observation of 
the flash point, the rise in temperature of the 
sample is not within the specified rale or if 
the actual flash point differs from the ex
pected flash point by an amount greater than 
4 F (2 C ) , discard the result and repeat the 
test, adjusting the source of heat to secure the 
proper rate of temperature rise and/or using a 
modified "expected flash point," as required. 

NOTE 6—Never make a repeat test on the same 
portion of sample once used; always lake a ficsh 
portion of sample for each test. 

7. Correction for Baroaetric Pressure 

7.1 Observe and record the barometric 
pressure at the time of the test. Make a cor
rection on the following basis": for each 25 mm 

( I in.) below 760 mm (29.92 in.) barometric 
reading, add 0.9 C (1.6 F) to the observed 
flash point; for each 25 mm (I in.) above 760 
mm (29.92 in.) barometric reading, subtract 
0.9 C (1.6 F) from the observed flash point. 
After applying the correction, round the value 
obtained to the nearest whole number. 
8. PrecUloa 

8.1 The following criteria should be used-
for judging the acceptability of results (95 
percent probability).4 

8.1.1 Repeatability— Duplicate results by 
the same operator should not be considered 
suspect unless they differ by more than the 
following amounts: 

Flauli Point Repeatability 
Below I40F(60C) 2FO. IC) 
1*0 F (50C) lo 199 F (93 C) 3FI1.7C) 

8.1.2 Reproducibility—The . results sub
mitted by each of two laboratories should not 
be considered suspect unless the two results 
differ by more than the following amounts: 

Flath Point Reproducibility 
Below 55 F (13 C) 6 F (3.3 C) 
53 F (13 C) to 139F(59C) 
140 F (60 C) to 199 F (93 C) 

4 F I 2 . K ) 
6F(3.3C> 

"Supporting data for tnii method have been (lied at 
ASTM Headquartersu RR: D-2-I0O3. 

' Autml took of ASTM Siauiardi. Put 25. 

TABLE I 

c„. T _ . . Below 40 At 40 to 120 Above 120 
F o r T a " F(4C) F(4to49C) F(49C) 

Uie ASTM Ther
mometer" 

57For 
57C 

9For9C 
57F or 57C 

9F or 9C 

* Complete ipcaficaiions Tor theic thermometer* are 
given in ASTM Specification E I. for ASTM Thermome
ter.. • 
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# 

Cup 
Thermometer 

0 5 6 

Both 
Thermometer 

Flame Size Flame Tip 
Bead / 

/ Oil 
/ Chamber 

Hli 

FIC. I Ta( OeMf Ftek Tour. 

APPENDIXES 

Al. APPARATUS 

A 1.1 The Tag closed tester shall consist of the 
test cup. lid with test Dame, and liquid bath con
forming to the following requirements: 

A 1.1.1 Tin Cup. of brass or other nonrusting 
metal of equivalent heat conductivity, conforming 
to dimensional requirements prescribed in Table 
Al . It shall weigh 68 * I g. 

A l l 2 Lid: 

A 1.1.2.1 The lid comprises a circle of nonrusting 
metal with a rim projecting downward about % in. 
(15.9 mm), a slide shutter, a device which simulta
neously opens the shutter and depresses the tip of 
the tube which carries fuel through to the lest 
flame, and a slanting collar in which the cup-ther
mometer ferrule is inserted. Figure AI gives a dia
gram of the upper surface of the lid. showing di-
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# D 6 6 

mcnsions and positions of the three holes opened 
and closed by the shutter, and the size and position 
of the opening for the cup thermometer. 

A 1.1.2.2 The rim shall fit the collar of the liquid 
bath with a clearance not exceeding 0.002 in. (0.05 
mm) and shall be slotted in such a manner as to 
press the lid firmly down on the lop of the cup 
when the latter is in place in the bath. When this 
requirement is not met. the vertical position or the 
cup in the bath shall be suitably adjusted, as by 
placing a thin ring of metal under the flange of the 
cup. 

A 1.1.2.3 The shutter shall be of such size and 
shape that it covers the three openings in the lid 
when in the closed position and uncovers them 
completely when in the open position. The nozzle of 
the flame-exposure device shall conform to the di
mensions given in Table Al . The device shall be 
designed and constructed so that opening the 
shutter depresses the tip to a point approximately 
0.08 in. (2 mm) to the right of the horizontal center 
of the middle opening of the lid. (Refer to lower 
part of Fig. A2.) This will bring the test flame to 
the approximate center of the opening. The plane of 
the underside of the lid shall be between the top and 

bottom of the opening in the tip of the flame-expo
sure device when the latter is fully depressed. 

A 1.1.2.4 The collar for the cup-thermometer fer
rule shall be set at an angle which permits place
ment of the thermometer with its bulb approxi
mately in the horizontal center of the cup. at a 
depth prescribed in Table AI. 

A 1.1.} Liquid Bath, conforming to the limiting 
or minimum dimensions shown in Fig. A2. It shall 
be of brass, copper, or other noncorroding metal of 
substantial construction. Sheet metal of about No. 
20 B & S gage (0.812 mm) is satisfactory. It may. 
if desired, be lagged with heat-insulating material to 
facilitate control of temperature. 

A 1.1.4 Healer, of any type (electric, gas. alco
hol, etc.) capable of controlling temperature as re
quired in Section 6. An external electric heater, 
controlled by a variable voltage transformer, is rec
ommended. 

A 1.1.J Bath Stand—For electric heating, any 
type of stand may be used. For alcohol lamp or gas 
burner, a stand, as illustrated in Fig. 1. to protect 
the flame from air currents (unless tests can be 
made in a draft-free room) is required. 

A2. CHECKING CONDITION AND OPERATION OF TAG CLOSED TESTERS 

AZ.I Material 
A2.I.I p-Xylme,' conforming to the following 

requirements: 
Specific gravity (60/60 F) (15.6/15.6 C). 0.860 

min. 0.866 max. 
Boiling range 2 C max from start to dry point. 

when tested by ASTM Method D 850. Test for 
Distillation of Industrial Aromatic Hydrocar
bons and Related Materials,' or Method D 
1078, Test for Distillation Range of Volatile 
Organic Liquids.' The range shall include the 
boiling point of pure p-xylene, which is 138.35 
C (281.03 F). 

Freezing point 11.23 C. min (95 percent molal 
purity) as determined by ASTM Method D 
1015, Test for Freezing Points of High-Purity 
Hydrocarbons.' 

A2J 
A2.2.1 Determine the flash point of the p-xylene, 

. following the directions in Sections 4 to 7. When 
the tester is operating properly, a value of 81 ± I F 
(27.2 ± 0.6 C) will he obtained. 

A2.2.2 If the flash point obtained on p-xylcne is 
not within the limits staled in A2.2.I. check the 
condition and operation of the apparatus to ensure 
conformity with the details listed in Appendix A I. 
especially with regard to tightness of the lid 
(A1.1.2.2). the action of the shutter and the posi
tion of the test flame (A1.1.2.3). and the angle and 
position of the thermometer (Al.1.2.4). After ad
justment, if necessary, repeal the test, with special 
attention to procedural details prescribed in Section 
6. 

A3. MANUFACTURING STANDARDIZATION 

A3.1 The cup thermometer, which conforms also 
to the specifications for the low-range thermometer 
used in the Pcnsky-Mariens flash tester. Method D 
93, is frequently supplied by the thermometer man
ufacturer with a metal ferrule intended to fit the 
collar on the lid of the flash tester. This ferrule is 
frequently supplemented by an adapter which is 
used in the larger-diameter collar of the Pensky-
Martens apparatus. Differences in dimensions of 
these collars, which are immaterial in their effect on 
the results of teats, are a source of considerable 
unnecessary trouble to manufacturers and suppliers 
of instruments, as well as to users. 

A3.2 Subcommittee 21 on Mctalware Labora
tory Apparatus, of ASTM Committee E-l on 
Methods of Testing, has studied this problem and 
has established some dimensional' requirements 
which are shown, suitably identified, in Figs. Al . 
A3, and A4. Conformity to these requirements is 
not mandatory but is desirable to users as well as 
suppliers of Tag closed testers. 

'Available as Flash Point Check Fluid (^-xylene) from 
Special Products Div., Phillips Petroleum Co., Bardemlk. 
Okla. 

' Annual Beck of ASTM Standards. Pan 2J. 
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# 0 86 
TABLE Al 

Depth or bath liquid surtax below 
top or ten cup 

Depth of sample surface below top 
of tot cup 

Depth of bottom of bulb of test 
thermometer below lop of cup 
when in place 

Inside diameter of test cup at top 

Diameter of bead on top of cover 

Diameter of opening in tip of test 
flame nozzle 

Outside diameter of tip of test 
flame nozzle 

1.094*0.016 
(27.8 * 0.4 mm) 
1.136 + 0.031 in. 
(29.4 * 0.8 mm) 
1.77 . 0.03 in. 
(43.0 . 0.8 mm) 

2.123 * 0.003 in. 
(34.0 * 0.1 mm) 
0.136 a 0.031 in. 
(4.0 * 0.8 mm) 
0.049 * 0.010 in. 
(1.2* 0.3 mm) 
0.079 ia. mai 
(2.0 mm max) 

A - 0.281" 
8 - 0.188" 
C - 0.994" 
0 - 0.4439* 
C - 0J4O6" 

All cSi 

r-0.81 

£04)05 

lo-oaer 
10.O0I 

TOP OF U0 SHOWN* POSITION 
AND OUtENSIONS OF 0PCNIN8S 

in. 

0.001 
0.003 
0.188 
0.281 
0.387 

mm 

0.03 
0.13 
4.78 
7.15 
9.84 

ia. 

0.406 
0.469. 
0.394 
0.71 
0.81 

mm 

10.32 
11.92 
13.10 
18.0 
20.6 

Flam* Six* 
Bood 

Flam* Six* 
Adjustment 

Oil 
Chamber 

Non—Dimensions relating to the size and position of 
the thermometer collar are recommended but not manda
tory. 

FIC Al Top af LtdHnstag PaaMaaand 

0.23 
6.4 

3.23 
82.6 

3.73 
95.3 

F i t A2 Secttoawf Uaatd Baa and Cap. 

Statutory Authority: MS s 116.07 subd 4 
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This Standard is issued under the fised designation D 3278: the 
year of original adoption or. ia the caae or revision, the year of la 
rcapprovaL 

Designation: D 3278 - 73 

AMERICAN SOCIETY FOR TESTING AND MATERIALS 
t m K M * V , PMUaWphia, P«w IftU 

aipil««< Him * • Aaaaal Soak of ASTM Sous****, Cneniahi ASTM 

Standard Methods of Test for 
FLASH POINT OF LIQUIDS BY SETA FLASH CLOSED 
TESTER1 

number immediately following the designation indicates the 
ut revision.' A number in parentheses indicates the year of last 

the tightly closed Setaflash Tester or directly 
into the cut that has been brought to within 5'F 
(3°C) below the expected flash point. As a 
flash/no flash test, the expected flash point 
temperature may be a specification or other 
operating requirements. The temperature of the 
apparatus is raised to the precise temperature 
of the expected flash point by slight adjustment 
of the temperature dial. After I min, a test 
flame is applied inside the cup and note is taken 
as to whether the test sample flashes or not. If a 
repeat test is necessary, a fresh sample should 
be used. 

3.2 For a finite flash measurement, the tem
perature is sequentially increased through the 
anticipated range, the test flame being applied 
at 9°F (5°C) intervals until a flash is ovserved. 
A repeat determination is then made using a 
fresh sample, starting the test at the tempera
ture of the last interval before the flash point of 
the material and making tests at increasing l°F 
(0.5°C) intervals. 

1. Scope 
1.1 This method covers the determination of 

the flash point, by Setaflash* Closed Tester, of 
paints, enamels, lacquers, varnishes, and re
lated products and their components having 
flash points, between 32 and 230°F (0 to 110°C) 
having a viscosity lower than 150 stokes at 
77°F (25aC).' 

NOTE I—Tests it higher or lower temperatures 
are possible. 

1.2 The procedure may be used to determine 
whether a material will or will not flash at a 
specified temperature or to determine the finite 
temperature at which a material will flash. 

1.3 The results from this method are compa
rable to those obtained by the Tag Closed 
Tester procedure described in Method D 563 
and the Pensky-Martens Tester method de
scribed in Method D 93. 

2. Applicable Documents 
2.1 ASTM Standards: 
D56 Test for Flash Point by Tag Closed 

Tester1 

D 93 Test for Flash Point by Pensky-Mart
ens Closed Tester* 

D850 Test for Distillation of Industrial 
Aromatic Hydrocarbons and Related 
Materials' 

D 1015 Test for Freezing Points of High-
Purity Hydrocarbons* 

D 1078 Test for Distillation Range of Vola
tile Organic Liquids' 

3. Senasary of Method 
3.1 By means of a syringe, 2 ml of sample is 

introduced through a leakproof entry port into 

4. Apparatus 
4.1 Setaflash Tester1, shown in Fig. XI, and 

described in Appendix XI. 
4.2 Thermometers* conforming to specifica-

'These methods are under the jurisdiction of ASTM 
Committee CM on Paint. Varnish. Lacquer, and Related 
Products. 

Current edition approved Oct. 29. 1971. Published De
cember 1973. 

11974 Aiumal Book of ASTM Sumdards, Pan 29. 
'1973 Annul Book of ASTM Slomdordt. Ptn 18. 
'Unit shown in Fig. XI is manufactured by Stanbope-

Seta Ltd.. Park Close, Egham, Surrey. England. It is 
available in the USA from Erdco Engineering Corp.. 136 
Official Road. Addison. III. 60101. or from Paul N. Gardner 
Co., Station 9. P. O. Box 6633, Fort Lauderdale. Fla. 33316. 

'Thermometers may be obtained from the suppliers of the 
Setaflash. 
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tions given in Table XI. Test to determine that 
the scale error does not exceed 0.5"F (0.25aC). 
The use of a magnifying lens signiflcantly 
assists in making temperature observations. 

4.3 Glass Syringe, 2 * 0.1-ml capacity at 
77°F (25°C), to provide a means of taking a 
uniform sample. Check the capacity by dis
charging water into a weighing bottle and 
weighing. Adjust plunger if necessary. A dis
posable syringe of equal precision may be used. 

4.4 Cooling Block, aluminum (described in 
Appendix X2) which flu snugly within the test 
cup for rapid cooling of the sample cup. 

4.5 Barometer. 

3. Reageats and Materials 

5.1 p-Xylene'—Reference standard for 
checking the Setaflash Tester. 

5.2 Cooling Mixture of ice water or dry ice 
(solid CO,) and acetone. 

5.3 LiquefleJ Petroleum Gas. 
5.4 Heat Transfer Paste1 

6. SasaaJiaf 

6.1 The sample size for each test is 2 ml. 
Obtain at least a 25-ml sample from the bulk 
source and store in a nearly full tightly closed 
clean glass container or in other container 
suitable for the type of liquid being sampled. 

6.2 Erroneously high flash points may be 
obtained if precautions are not taken to avoid 
loss of volatile material. Do not open sample 
containers unnecessarily and do not transfer the 
sample to the cup unless its temperature is at 
least 20° F (10SC) below the expected flash 
point. Discard samples in leaky containers. 

7. Prcparatioa of Apparatus 

. 7.1 Prior to initial use ar after removal of the 
thermometer, insert the thermometer into its 
pocket. Fig. X2, with a good heat transfer 
paste. 

7.2 To help in making the necessary settings 
during a test, determine the relationship be
tween the temperature control dial and ther
mometer readings at intervals not over 10°F 
(5°C) throughout the scale range of heater 
before the initial use. 

7.3 Place the tester in a subdued light and in 
a position where it is not exposed to disturbing 
drafts. Provide a black-coated shield, if i 
sary. 

D3278 

7.4 Read the manufacturer's operating and 
maintenance instructions on the care and ser
vicing of the tester. Observe the specific sugges
tions regarding the operation of its various 
controls. 

7.5 Check the' accuracy of the tester by 
determining the flash point of the p-xylene 
reference standard in duplicate (Appendix X3). 
The average of the results should be 81 x 1.5 • F 
(27.2 ± 0.8°C). If not, remove the thermometer 
and observe whether sufficient heat transfer 
paste surrounds the thermometer to provide 
good heat transfer from the cup to the ther
mometer. 

METHOD A—FLASH/NO FLASH 

8. P r e t t d f Antokw to 230"F (IIO'CI 

8.1 Inspect the inside of the test cup. lid, and 
shutter mechanism for cleanliness and freedom 
from contamination. Use an absorbent tissue to 
wipe clean, if necessary. Lock the cover lid 
tightly in place. 

8.2 Switch the tester on, if not already at 
stand-by. To rapidly approach the specification 
flash temperature of the charged sample, turn 
the heater dial fully clockwise (Note 2) causing 
the heater signal (red) light to glow. When the 
thermometer indicates a temperature of about 
S°F (3°C) below the specification or target 
flash point temperature, reduce the heat input 
to the test cup by slowly turning the heater 
control dial counter clockwise until the signal 
light goes out (Note 3). 

NOTE 2—When the correct temperature is dialed 
on the temperature controller, the elapsed time to 
reach it may be greater than when turned Full On, but 
leu attention will be required in the intervening 
period. 

NOTE 3—The test cup temperature is stable when 
the signal light slowly cycles on and oft 

8.3 Determine the barometric pressure to 
determine the corrected specification tempera
ture at that barometric pressure (see 13.2). 

8.4 After the test cup temperature has stabi
lized at the specification or target flash point, 
charge the syringe with the sample to be tested 
and transfer the syringe to the Ailing orifice 

• F-xyksae a available u -Flash Point Check Fluid" from 
Special Products Div.. Phillip* Petroleum Co.. BanlemUa. 
Okla. 

' Heat transfer put* it available from the supplies of the 
Setaflaib Tester. Dan Corning abo can supply • similar pasu 
a* their no 140 silicon*. 
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0> 
(Fig. X2) taking care not to lose any sample. 
Discharge the sample into the test cup by 
depressing the syringe plunger to its lowest 
position, then remove the syringe. If the sample 
has a viscosity greater than 45 SUS at 100° F 
(37.8°C) or equivalent of 9.5 cSt at 77°F 
(25.0*C), discharge the contents of the syringe 
directly into the cup. Immediately dose tightly 
the lid and shutter assembly. 

8.5 Set the 1-min timing device by rotating 
its knob clockwise to the required setting. In the 
meantime, open the gas control valve and light 
the pilot and the test flames. Adjust the test 
flame size with the pinch valve so as to match 
the size of the Hi •»• (4-mm) diameter flame 
g«ge. 

8.6 After 1 min has elapsed, observe the 
temperature. If at the specification temperature 
(accounting for the differences of the barometer 
reading from 760 mm), apply the test flame by 
slowly and uniformly opening the slide fully and 
closing completely over. a period of approxi
mately 2H J. Watch for a flash. 

NOTE 4—The sample is considered to have flashed 
only if a comparatively large blue flame appears and 
propagates itself over the surface of the liquid. 
Occasionally, particularly near the actual flash point 
temperature, application of the test flame may give 
rise to a halo: this should be ignored. 

8.7 Turn off the test and the pilot flame. 
Clean the apparatus in preparation for the next 
test. 

9. Procedure—32°F (0°C) to Ambient 

9.1 If the specification or target flash point is 
at or below ambient temperature, cool the 
sample to 10 to 20° F (S to I0°C) below that 
point by some convenient means. 

9.2 Cool the tester to approximately the 
temperature of the sample by inserting the 
cooling block (Appendix X1.2) filled with a 
cooling mixture (Notes 5 and 6) into the sample 
well. Dry the cup with a paper tissue to remove 
any collected moisture prior to adding the 
sample. 

NOTE S: Caattoa—Be careful in handling the cool
ing mixture and cooling block: wear gloves and 
goggles. Mixtures such as dry ice and acetone can 
produce severe frost bite. 

NOTE 6: Csstioa—Be careful in inserting the 
cooling block into the tester cup to prevent damage to 
the cup. 

9.3 Introduce the sample as in 8.4. Allow the 

D3278 

temperature to rise under ambient conditions or 
increase the temperature of the cup by rotating 
the heater controller clockwise slowly until the 
specification temperature adjusted for baro
metric pressure is reached. Determine whether 
the sample flashes as in 8.5 and 8.6. 

9.4 Turn off the test and pilot flames. Clean 
up the apparatus. 

METHOD B—FINITE FLASH POINT 

10. Procedure— Ambient to 230°F (HO'C) 

10.1 Preliminary or Trial Test— Follow 
steps 8.1 to 8.5 omitting the barometric reading 
and using an estimated finite flash point instead 
of a specification flash point temperature. 

10.2 After I min has elapsed, observe the 
temperature, apply the test flame by slowly and 
uniformly opening the slide fully and closing 
completely over a period of 2 Vt s. Watch for a 
flash (Note 3). 

10.3 Finite Flash Point—It a flash is ob
served proceed as below. 

10.3.1 Using a temperature of 9°F (5°C) 
lower than the temperature observed in 10.2, 
repeat 10.1 and 10.2 (Note 6). If a flash is still 
observed, repeat at 9°F (5°C) lower intervals 
until no flash is observed. 

NOTE 7—Never make a repeat test on the same 
sample. Always take a fresh portion for each test. 

10.3.2 Repeat 10.1 and 10.2 with a new 
sample, stabilizing the test cup temperature at 
the temperature at which no flash occurred 
previously. Observe if a flash occurs at this 
temperature. If no flash occurs, increase the 
temperature at I °F (0.5°C) intervals by making 
small incremental adjustment to the tempera
ture controller and allowing I-min intervals 
between each increment and the flash point test. 
Record the temperature at which the flash 
acutally occurs. Record the barometric pres
sure. Tum off pilot and test flames and clean 
up tester. 

10.4 Finite Flash Point—If no flash point is 
observed in 10.2, proceed as follows: 

10.4.1 Using a test temperature of 9°F (5°C) 
higher than the temperature observed in 10.2, 
repeat steps 10.1 and 10.2 (Note 7). If no flash 
is observed, repeat at 9°F (5°C) higher intervals 
until a flash is observed. 

10.4.2 Repeat step 10.3.2 with a new sample. 
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11. Procedure—32°F(0°C) to Anbieat Tem
perature 

11.1 Preliminary or Trial Test—Cool the 
sample to 5 to 10°F (3 to 5°C) below the 
expected flash point. 

11.2 Cool the tester to approximately the 
temperature or the sample by inserting the 
cooling block filled with a cooling medium, into 
the sample well (Notes 4 and 5). 

11.3 Insert the sample as in 8.4. Set the 
1-min timing device. After 1 min, apply the test 
flame by slowly and uniformly opening the slide 
fully and closing completely over a period of 
approximately 2Vt i. Observe for a flash (Note 
3). Record the temperature. 

11.4 Finite Flash Point—If a flash is ob
served, proceed as follows: 

11.4.1 Cool a new sample and the sample 
cup to 9°F (5°C) below the previous tempera
ture (11.3). After 1 min, check for a flash as in 
11.3. If the sample flashes, repeat test at 9°F 
(5°C) lower intervals until no flash is observed. 

11.4.2 Repeat with a new sample, cooling 
both sample and tester to the temperature at 
which the sample did not flash. After 1 min, 
observe if a flash occurs at this temperature, if 
not, increase the temperature at l°F (0.5°C) 
intervals by making small incremental adjust
ments to the temperature controller, allowing 1 
min between each increment and the test for the 
flash point. Record the temperature at which 
the flash actually occurs. Record the baromet
ric pressure. 

11.5 Finite Flash Point—If no flash point is 
observed proceed as follows: 

11.5.1 Using a test temperature of 9°F (5°C) 
higher than the temperature observed in 11.3, 
repeat step 11.3 (Note 6). If no flash is ob
served, repeat at 9"F (5°C) higher intervals 
until flash is observed. 

11.5.2 Using a new sample, repeat 11.4.2 
until a flash occurs. Record the temperature at 
which the flash occurs and the barometric 
pressure. 

12. Clean Up Of Apparatus and Prepararloa for 
Next Test 

12.1 To prepare for the next test, unlock the 
lid assembly of the tester and raise to the hinge 
stop. Soak up liquid samples with an absorbent 
paper tissue and wipe dry. Clean the underside 

of the lid and filling orifice. A pipe cleaner may 
be of assistance in cleaning the orifice. 

12.2 If the sample is a viscous liquid or 
contains dispersed solids, after soaking up most 
of the sample, add a small amount of a suitable 
solvent for the sample to the cup and then soak 
up the solvent and wipe clean the interior 
surfaces of the cup with an.absorbent tissue 
paper. 

NOTE 8—If necessary to remove residual high 
boiling solvent residues, moisten tissue with acetone 
and wipe clean. 

NOTE 9—If any further cleaning is necessary, 
remove the lid and shutter assembly. Disconnect the 
silicone rubber hose and slide the lid assembly to the 
right to remove. If warm, handle carefully. 

12.3 After the cup has been cleaned, its 
temperature may be rapidly increased to some 
stand-by value by turning the temperature 
control dial to an appropriate point. 

NOTE 10— It is convenient to hold the test cup at 
some sundrby temperature (depending on planned. 
usage) to conserve lime in bringing the cup within the 
test temperature range. The cup temperature may be 
quickly lowered by inserting the aluminum cooling 
block filled with an appropriate cooling mixture into 
the cup. 

12.4 The syringe is easily cleaned by filling it 
several times with acetone or any compatible 
solvent, discharging the solvent each time, and 
allowing the syringe to air dry with the plunger 
removed. Replace the plunger, and pump sev
eral times to replace any solvent vapor with air. 

13. Correctioa for Barometric Pressor* 
13.1 When the barometric pressure differs 

from 760 mm Hg (101.3 kPa), calculate the 
flash point temperature by means of the follow
ing equations: 

Calculated flash point - F + 0.06(760 - P) 
- C +0.03 (760-/•) 

where: 
F,C- observed flash point, °F (or °C), and 
P - barometric pressure, mm Hg. 

13.2 Likewise determine the corrected speci
fication flash point by the following equation: 

F - S -.0.06(760 - F) 
C - 5 - 0.03 (760 - F) 

where: 
F, C - flash point to be observed to obtain 

the specification flash point at stan
dard pressure (5), 

5 - specification flash point. 
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14. Report 
14.1 When using the flash/no flash method, 

report whether the sample flashed at the re
quired flash point and that the flash/no flash' 
method was used. 

14.2 If an actual flash point was determined, 
report the average of duplicate runs to nearest 
1 °F (0.5°C) provided the difference between the 
two values does not exceed 2°F (laC). 

15. 

IS.I The following criteria should be used 
for judging the acceptability of results (95 % 
confidence): 

15.1.1 Liquids at or below 45 SUS at 100° F 
or equivalent viscosity measurements. 

I S.I. 1.1 Repeatability—Tbc average of du
plicate results obtained by the same operator on 

different days should be considered suspect if 
they differ by more than 3°F (1.7'C). 

15.1.1.2 Reproducibility—The average of 
duplicate results, obtained by each of two 
laboratories should not be considered suspect 
unless they differ by more than 6°F (3.3°C). 

15.1.2 Viscous liquids above 45 SUS at 
I00°F or liquids with dispersed solids. 

IS. 1.2.1 Repeatability— Duplicate results 
obtained by the same operator on different days 
should be considered suspect if they differ by 
more than 6°F (3.3°C). 

IS. 1.2.2 Reproducibility—The average of 
duplicate results obtained by each of two labo
ratories should not be considered suspect unless 
they differ by more than 9°F (5?C). 

* Supporting data for this method hit been filed u ASTM 
Headquarter* RR 0-1-1000 and reported in Journal of Paint 
Technology, Vol 45. No. 58 I Pace 44. 

APPENDIXES 

XI. APPARATUS SPECIFICATIONS 

XI.I A typical apparatus is shown in Fig. XI and 
X2. Electrical heaters an fastened to the cup in such 
a way so as to provide for efficient transfer of heat. 
The tester includes a variable beater control device 
with a scaled dial and a visible signal to indicate when 
energy is or is not being applied. Energy may be 
supoued from a I IS or 230-V a-c main servics (for 
stationary tiae) or by a 12-V d-c battery service (for 
field use). A legulaiabie test flame and a pilot flame 

to maintain the test flame, are provided. These flames 
may be fueled by piped gas service (fixed location) or 
by a self-contained tank of liquefied petroleum gas 
(5.3) (for portability). A test flame, H> '«• (* mm) in 
diameter, is provided againu which the size of the 
flame may be judged. Never recharge the gas tank 
with the pilot or test flames lighted, nor in the vicinity 
of other naked flames. A l-min audible signal is a 
desirable accessory. 

XX COOUNC BLOCK 

X2.1 The cooling block with dimensions as shown 
in Fig. X3, is made of aluminum and covered with 

pipe insulation. 

X3. SPECIFICATIONS FOR />-XYLENE REFERENCE STANDARD 

X3.I Specific Gravity (60160'F) (13.6/ 
ISt'Ch-i-M min, 0.866 man. 

X3.2 Boiling Rang* 2*C max from sun to dry 
point, when tested by Method D8S0 or Method 

D 1078. The range shall include the boiling point of 
pure 0-xylene, which is I38.3S°C (28I.03*F). 

X3.3 Frttiimt Point—\i.23'C min (95 % molal 
purity) as determined by Method D 1015. 
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TABLE XI SiiarlaaV Thermeejeieii 

ASTM No.. Nemc XXF X X C 
Sctafnuh Medium 

XXFlXXO 
SetaiuuhLow 

Raofe 

Inmomoo 
Graduation: 

Subdivision* 
Loag linn u each 
Number at tacb* 

Scale error, max 
Eapaaeioa chamber, for heat to* 
Total kafth 
Sum. 0 0 

}2to230*F(OtoilO*C) 

44.5 m I mm 

l « F ( l * 0 
HTFiKTC. 
10*F(I0*C) 
0.5^10.25*0 
24»*FU2O*O 
20* m j mm 
6 to? mm 

- I0*C -r l«T 
(-23 to 70*0 
44.5 m 1 mm 

l*F0*O 
I0*F(I0*C) 
l0*F<!0*O 
0.5^(0.25*0 
l76*F(»*a 
204 K J mm 
6 to 7 mm 

OO 
Solv tocsuon: 

Bottom at* bulb to 32*F (0*0 
Bottom oi'eelb IO - I0*F ( - 3 'C) 
Bottom of bulb to 230*F (1:0*C) 

nofbulbto'l<0*F(71*0 

11.7 io 11.7 
4.7 to 5.7 m 

49to5l mn 

l&3tol?6ii 

11.7 to 13.7 a 
4.7 to 5.7 ma 

59 mm to 61 mm 

IU io IIS mm 

' Number so that figures are read from rifht to left ia a horizontal 
* Eipeiwoe bulb to be aiirofea (ilka for borixoata! operation. 

*niiflt'Ti"' 

FIG. XI 
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0 3 2 7 8 

BORE Of JgT 
1.63/1JO WA. 

A-HINGE 

B - U D 

C- PILOT JET 

0-TEST JET 

E - FILLER ORIFICE 

F - 0A8 CONTROL SCREW 

« - 8U0C QUOE 

H-SLIDE KNOB 

J - SLIDE 

K- LOOK CLOSURE 

L- SEAUNO O-RINQ 

M- THERMOMETER 

N- SAMPLE BLOCK 

P- THERMOMETER POCKET 

- f . f3oM8&-| sis 

3 T 

S L I D E (122 THICK APPROX.) 

BORE OF FILLER . | . „ 
•Jo/iJSDU.V - j --iw-oiA. m-

SAMPLE BLOCK 
L I D ( 1.00 THICK APPROX.) 

FIG. XI S t a t e * litft 
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ARMSTRONG ARMAFLEX No. 22 
PIPC INSULATION, SIZE 6IS 
(I V S ' l.a , 1 / 2 ' TMCKNCSS) 

FIG. 1 Coaliat Stock 

Statutory Authority: MS s 116.07 subd 4 
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7045.1170 APPi fiNDIX-lX 

Designation: O 93 - 73 

HAZARDOUS WASTE RULES 7045.1170 

IP Designation: 34/71 

AMERICAN SOCIETY FOR TESTING AND MATERIALS 
1 9 1 * R a n St.. Pti.leddipr.ia. Pa.. 19103 

Reprinted from the Annual Book of ASTM Standard*. Copyright ASTM 
If not lleted In the currant combined Index, will appear In the next edition 

i n t . 7 
AfTMJnCeM NflfiOftM otaMOBfOi UMDMtB 

Metwed 1102—Federal Teat 
Method Standard No 7t1b 

FeeereBon of SeeieQee tar 
Paint Technoleav Standard No Dt-6-M 

•riven Standant 2SM 

Standard Method of Taat for 
FLASH POINT BY PENSKY-MARTENS CLOSED 

TESTER1 

Aoorno(at method GO-T), 1924; LAST RIVIUD. 1971 
Tint Standard of tbt American Society for Testing and Materials is issued under the (bed designation D 93: the number 
immediatdy fouowiag the drmjgnatioa iadicaiet the year of original adoption or, in the cut of revision, the year of last 
revision. A number in parentheses indicates the year of last rcapproval. This is also a standard of the Institute of Pe-
Iroktun issued under the and ihrngnttion IP 34. The final number indicates the year of last revision. 

Tkti mtkad a n adoeud as ajotia ASTM-IP Standard In IW. 

1. Scope 

1.1 This method covers the determination 
of the flash point by Pensky-Martens Closed 
Cup Tester of fuel oils, lube oils, suspensions 
of solids, liquids that tend to form a surface 
film under test conditions, and other liquids. 
For the determination of the flash point of 
drying oils and solvent-type waxes refer to. 
Note I. 

NOTE I—The flash point of drying oils may be 
determined using Method.D 1393 and the flash 
point of solvent-type liquid waxes may be deter
mined using Method D 1437. 

NOTE 2—This method may be employed for 
the detection of contamination of lubricating oils 
by minor amounts of volatile materials. 

2. Applicable 1 

2.1 ASTM Standards: 
D 36 Test for Flash Point by Tag Closed 

Tester* 
D 1310 Test for Flash Point of Liquids 

by Tag Open-Cup Apparatus' 
D 1393 Test for Rash Point of Drying 

Oils' 
D 1437 Test for Flash Point of Solvent-

Type Liquid Waxes' 
E I Specification for ASTM Thermom

eters' 

3, Saltan of Method 
3.1 The sample is heated at a slow, con

stant rate with continual stirring. A small 
flame is directed into the cup at regular in
tervals with simultaneous interruption of stir
ring. The Bash point is the lowest tempera
ture at which application of the test flame 
causes the vapor above the sample to ignite. 

4. Apparatas 
4.1 Pensky-Martens Closed Flash Tester, 

as described in Appendix Al . 
NOTB 3—There are automatic flash point testers 

available and in use which may be advantageous 
in the saving of testing time, permit the use of 
smaller samples, and have other factors which may 
merit their use. If automatic testers are used, the 
user must be sure that all of the manufacturer's In
structions for calibrating, adjusting, and operating 
the instrument are followed. In any cases of dispute, 
the flash point as determined manually shall be 
considered the referee test. 

4.2 Thermometers—Two standard ther
mometers shall be used with the ASTM 
Pensky-Martens tester, as follows: 

4.2.1 For tests in which the indicated read
ing falls within the limits 20 to 200 F ( - 7 to 
+ 9 3 C\ inclusive, an ASTM Pensky-Mar-
tens Low Range or Tag Closed Tester Ther
mometer having a range from 20 to 230 F 
(—5 to +110 C) and conforming to the re
quirements for Thermometers 9F (9C) and 
as prescribed in ASTM Specification E I or 
IP Thermometer 15F (ISC) conforming to 
specifications given in Appendix A3, shall be 
used. 

3.2J' For tests in which the indicated read
ing falls within the limits 230 to 700 F (110 
to 371 C), an ASTM Pensky-Martens High 

' Thtt method is under the jurisdiction of ASTM Com
mittal D-2 oa Petroleum Products and Lubricants. 

Currant edition approved Aug. 77. 1973. Published 
October 1973. Oriemally published as D 93 - 21 T. Last 
previous edition D 93 - 72. 

In the IP. this method is under the jurisdiction of the 
Slandardixaoon Committee. 

la 1971 the scope wat revised. 
' Anmuat Baa* of ASTM Standards. Part 20. 
%Amaml Book of ASTM Simmdardi. Part 11. 
• Aamatl Book of ASTM Siamdatdi. Part 22. 
'Amual Book of ASTM Standards. Pant IS and 30. 
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Range Thermometer having a range from 200 
to 700 F (90 to 370 C) and conforming to the 
requirements for Thermometers 10F (IOC) 
as prescribed in Specification E I or IP Ther
mometer I6F (16C) conforming to specifica
tions given in Appendix A3, shall be used. 

4.2.3 For the range 200 to 230 F (93 to 
HOC)either thermometer may be used. 
S. Preparation of Apparatus 

5.1 Support the tester on a level, steady 
table. Unless tests are made in a draft-free 
room or compartment, it is good practice, 
but not required, to surround the tester on 
three sides with a shield, each section of 
which is about 18 in. (46 cm) wide and 24 in. 
(61 cm) high. 

ft. PrepararJoa of Sample 

6.1 Samples of very viscous materials may 
be wanned until they are reasonably fluid be
fore they are tested. However, no sample 
should be heated more than is absolutely nec
essary. It shall never be heated above a tem
perature of 30 F (16 C) below its expected flash 
point. 

6.2 Samples containing dissolved or free 
water may be dehydrated with calcium chlo
ride or by filtering through a qualitative filter 
paper or a loose plug of dry absorbent cotton. 
Warming the sample is permitted, but it shall 
not be heated for prolonged periods or above 
a temperature of 30 F (16 C) below its ex
pected f »sh point. 

N o n 4—If the sample is suspected of contain
ing volatile contaminants, the treatment described 
in 6.1 and 6.2 should be omitted. 
7. 

7.1 Thoroughly clean and dry all parts of 
the cup and its accessories before starting the 
test, being sure to remove any solvent which 
had been used to clean the apparatus. Fill 
the cup with the sample to be tested'to the 
level indicated by the filling mark. Place the 
lid on the cup and set the latter in the stove. 
Be sure to have the locating or locking de
vice properly engaged. Insert the thermome
ter. Light the test flame and adjust it to VM 

in. (4 mm) in diameter. Supply the heat at 
such a rate that the temperature as indicated 
by the thermometer increases 9 to 11 F (5 to 
stirring in a downward direction. 

7.2 If the sample is known to have a flash 
point of 220 (104 C) or below, apply the test 
flame when the temperature of the sample 
is from 30 F (17 C) to 50 F (28 C) below the 
expected flash point and thereafter at a tem
perature reading that is a multiple of 2 F (1 C). 
Apply the test flame by operating the mech
anism on the cover which controls the shutter 
and test flame burner so that the flame is low
ered into the vapor space of the cup in 0.5 s, 
left in its lowered position for I s, and quickly 
raised to its high position. Do not stir the sam
ple while applying the test flame. 

7.3 If the sample is known to have a flash 
point above 220 F (104 C) apply the test 
flame in the manner just described at each 
temperature that is a multiple of 5 F (3 C), 
beginning at a temperature of 30 F (17 C) to 
50 F (28 C) below the expected flash point. 

NOTE 5—When testing materials to determine 
if volatile contaminants are present, it is not neces
sary to adhere to the temperature limits for initial 
name application as stated in 7.2 and 7.3. 

7.4 Record as the flash point the tempera
ture read on the thermometer at the time the 
test flame application causes a distinct flash 
in the interior of the cup. Do not confuse the 
true flash point with the bluish halo that 
sometimes surrounds the test flame at appli
cations preceding the one that causes the 
actual flash. 

DETERMINATION OF FLASH POINT OF 

SUSPENSIONS OF S O U D S 

8. Procedvre 
8.1 Bring the material to be tested and the 

tester to a temperature of 60 ± 10 F (IS ± 
5 C) or 20 F (11 C) lower than the estimated 
flash point, whichever is lower. Completely 
fill the air space between the cup and the in
terior of the air bath with water at the terrt-
perature of the tester and sample. Tum the 
stirrer 250 ± 10 rpm, stirring in a downward 
direction. Raise the temperature throughout 
the duration of the test at a rate of not less 
than 2 nor more than 3 F (I to 1.3 C)/min. 
With the exception of these requirements for 
rates of stirring and heating, proceed as pre
scribed in Section 7. 

NOTE 6— Solid carbon dioxide (COO (dry ice) 
shall in no can be used to obtain the proper rate 
of temperature rise, since COt has a blanketing 
effect which leads to a false flash point. 
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9. Calcaladoa aad Report 

9.1 Observe and record the barometric 
pressure at the time of the test. When the pres
sure differs from 760 mm Hg, correct the flash 
point by means of the following equations: 

Corrected (lash point - F + 0.06(760 - F) 
or 

Corrected flash point • C + 0.03 (760 - P) 

where: 
F - observe flash point, deg F. 
C - observe flash point, deg C. 
P - barometric pressuie, mm Hg. 

9.2 Record the corrected flash point to the 
nearest I F. or 0.5 C. 

9.3 Report the recorded flash point as the 
Pensky-Martens Closed Cup Flash Point, 
ASTM D 93 - IP 34. of the sample tested. 

10. PwcUtoa 
10.1 The following criteria should be used 

for judging the acceptability of results (95 
percent probability): 

10.1.1 Repeatability— Duplicate results by 
the same operator should be considered sus
pect if they differ by more than the following 
amounts: 

Material 

_® 34 

Fluh Point 
Ranee 

95lo 110 F 
(35 to 45.3 C) 
220 F (104.4 C) 

aad oadtr 
Abo*«220F 

(104.4 C) 

Repeat-
ability 

4F 
(2.0 C) 
4F 
(2.0 O 
10 F 

(5.5 C) 

mined by each of two laboratories should be 
considered suspect if the two results differ 
by more than the following amounts: 

Material 

Soapemiotti of 
aotidt 

All when 

Flask Poiot 
Rants 

95 to 110 F 
(35 to 43.3 C) 
220 F (104.4 C) 

aad under 
Abo*t220F 
(104.4 C) 

Repro
ducibility 

6F 
(3.5 C) 
6F 
(3.5 C) 
15 F 
«.5 C) 

10.1.2 Reproducibility—The results sub-

10.2 The following criteria should be used 
for judging the acceptability of results (95 per
cent confidence) obtained on viscous and/or 
heavily pigmented (paint or varnish) materials 
which tend to form a surface film: 

10.2.1 Repeatability—-The average of two 
tests by the same operator on the same day 
compared to two tests on another day should 
be considered suspect if they differ by more 
than 9 F (5 C). 

10.2.2 Reproducibility—The average of 
two tests by an operator on the same day com
pared to the average of two tests by another 
operator (or another laboratory) on any one 
day should be considered suspect if they differ 
by more than 18 F (10.0 C). 

10.2.3 The definition of Repeatability and 
Reproducibility given here represents different 
parameters of the variance of the method: 
those given in 10.1 are derived from standards 
of ASTM Committee D-2 and the Institute of 
Petroleum, while those in 10.2 are from ASTM 
Committee D-l. 

APPENDIXES 

At. APPARATUS SPECIFICATIONS 

Al.l A typical assembly of the apparatus, gas 
heated, is shown in Fig. A I. The apparatus shall 
consist of a test cup, cover, and stove conforming 
to the following requirements: 

Al.l.I Ckp—The cup shall be of brass, or 
other aonrusting meal of equivalent heat con
ductivity, and shall conform to the dimensional 
requirements in Tig. A2. The flange shall be 
equipped with devices for locating the position of 
the cup in the stove. A handle attached to the 
flange of the cup is a desirable accessory. The 
handle shall not be so heavy as to tip over the 
empty cup. 

A L U Cover 
Al.1.2.1 Cocvr Proper—The cover shown in 

fig. A3 shall be of brass (Al.l.1.1), and shall have 

a rim projecting downward almost to the flange of 
the cup. The run shall fit the outside of the cup 
with a durance not exceeding 0.014 in. on the 
diameter. There shall be a locating or locking de
vice, or both engaging with a corresponding device 
on the cup. The four openings in the cover, A. 
B, C, and D. are shown in Fig. A3. The upper 
edge of the cup shall be in dose contact with the 
inner face of the cover throughout iu circumfer
ence. 

A L U J SMuiur—Tbt cover shall be equipped 
with a brass (Section 3) shutter (Fig. A4), ap
proximately '/at in. thick, operating on the plane 
of the upper surface of the cover. The shutter 
shall be so shaped and mounted that it routes on 
the axis of the horizontal center of the cover 
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# 0 9 3 - ® 
between two stops, so placed, that when in one ex
treme position, the openings A, B, and C in the 
cower are completely dosed, and when in the other 
extreme position, these openings are completely 
opened. The mechanism operating the shutter 
should be of the spring type and constructed so 
that when at rest the shutter shall exactly close the 
three openings. When operated to the other ex
treme, the three cover openings shall be exactly 
open and the tip of the exposure tube shall be 
fully depressed. 

A 1.1.2.3 Flame-Exposure Device— The flame-
exposure device (Fig. A4) shall have a Up with 
an opening 0.027 to 0.031 in. in diameter. This tip 
shall be made preferably of stainless steel, al
though it may be fabricated of other suitable met
als. The flame-exposure device shall be equipped 
with an operating mechanism which, when the 
shutter is in the "open" position, depresses the tip 
so that the center of the orifice is between the 
planes of the under and upper surfaces of the 
cover proper at a point on a radius passing through 
the center of the larger opening A (Fig. A3). 

Al.1.2.4 Not Flam*—A pilot flame shall be 
provided for automatic relighting of the exposure 
Same. A bead Vn in. in diameter may be mounted 
on the cover so that the size of the test flame can 
be regulated by comparison. The tip of the pilot 
flame shall have an opening the same size as the 
tip of the flame exposure device (0.027 to 0.031 in. 
in diameter). 

A 1.1-2.5 Stirrwt Device—The cover shall be 
equipped with a stirring device (Fig. A4) mounted 
in toe center of the cover and carrying two 2-
bladed metal propellers. A stirrer shaft' may be 
coupled to the motor by a flexible shaft or a suita-

34 

ble arrangement of pulleys. 
A 1.1.3 Stooe—Htu shall be supplied to the 

cup by means of a properly drsigiwd stove which 
is equivalent to an air bath. The stove shall consist 
of an air bath and a top plate on which the flange 
of the cup rests. 

Al.1.3.1 Air Sat*—The air bath shall have a 
cylindrical interior and shall conform to the di
mensional requirements in Fig. Al . The air bath 
may be either a flame or electrically heated metal 
casting (Note Al) , or an electric-resistance ele
ment (Note A2). In either case, the air bath must 
be suitable for use at the temperatures to which it 
will be subjected without deformation. 

NOTE Al—If the heating element is a flame or' 
electrically heated metal casting, it shall be so 
designed and used that the temperatures of the 
bottom and the walls are approximately the same. 
On this account it should be not leu than '/» in. 
in thickness. The casting shall be designed so that 
products of combustion of the flame cannot past 
up and come into contact with the cup. 

NOTE A2—If the air bath is of the electric-re
sistance heated type, it shall be constructed so 
that all parts of the interior surface are heated 
uniformly. The wall and bottom of the air bath 
shall be not less than ' / ( in . in thickness. 

Al.1.3.2 Top Plate—The top plate shall be of 
metal, and shall be mounted with an air gap be
tween it and the air bath. It may be attached to 
the air bath by means of three screws and spac
ing bushings. The bushings should be of proper 
thickness to define an air gap of */i« in., and they 
shall be not more than '/»in. in diameter. 

A2. MANUFACTURING STANDARDIZATION OF THERMOMETER AND FERRULE 

A2.1 The low-range thermometer, which con
forms also to the specification for the cup ther
mometer in the Tag closed tester (Method D 56) 
and which frequently is fitted with a metal ferrule 
intended to fit the collar on the cover of the Tag 
flash tester, can be supplemented by an adapter 
(Fig. AS) to be used in the larger diameter collar 
of the Penskv-Martens apparatus. Differences in 
dimensions of these collars, which do not affect 
teat results, are a source of unnecessary trouble 

to manufacturers and suppliers of instruments, as 
well as to users. 

A i 2 Subcommittee 21 on Metalware Labora
tory Apparatus, of ASTM Committee E-l on 
Methods of Testing, has studied this problem and 
has established some dimensional requirements 
which are shown in Fig. A5. Conformity to these 
requirements is not mandatory, but is desirable to 
users as well as suppliers of Peasky-Martens 
Testers. 
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< D » O t t - ( $ M 

A3. THERMOMETER SPECIFICATIONS 

TASUAI IP1 
N u n Tba item shall be made with aa enlargement baviag a diameter of 1.3 to 24) mm (reater than the 

tmmeadalengue/3to5inmlirjebDtfnmoftlwenm from the bottom of (be bulb. Then 
dfaneatioaf shall be measured with the lest gat* shown ia Fit. 1 of Specification E I.1 

IP1JF IPI3C IPI6T IPI6C 

Raaae 
Oraduatioa 
Immersion, mm 
Over-all lanttb mlO mm 
Stem diameter, mm 
Bulbibape 
Bslb length, mm 
Bulb diameter, mm 

Leafth of (taduatcd portion, 

Distance bottom of bulb to, mm 

Looaer lines at each 
Figured at each 
Expansion chamber 
Top Baish 
Scale error not to exceed at 

See notes 

Paaakr-alinaos Low 

20 to 230 F 
1 F 
37 

2W 
3.1 to 1.0 
cylindrical 

9 to IJ 
not lets than 3.3 

and not 
areater than 
stem 
143 to 177 

20F 
73 to 90 

SF 
10 F 

Required 
Ring 

1 F 

1 and see table 
for emergent 
stem temper
atures 

- 7 to +110 C 
0.3 C 

37 
210 

3.3 to 1.0 
cylindrical 

9 to 13 
not less than 3.3 

and not 
greater than 
slam 

143 to 177 

- 7 C 
73 10 90 

I C a n d J C 
3C 

Required 
Ring 
0.3 C 

1 and see table 
for emergent 
stem temper
atures 

Pen»ky-Mart«nsHi«b 

200 to 700 F 
SF 
37 

210 
3.3 to 8.0 
cylindrical 

10 max 
not leu than 3.3 

and not 
greater than 
slam 
143 to 177 

200 F 
73 to 90 

23F 
30F 

Required 
Ring 

2.3 to 300 C 
3.3 F above 

300 F 
1 and see table 

for emergent 
stem temper
atures 

90 to J70C 
2 C 
37 

210 
3.3 to 1.0 
cylindrical 

10 max 
not less than 3 J 

and not 
greater than 
stem 
143 to 177 

90 C 
75 to 90 

10 and 20 C 
20C 

Required 
Ring 

1 to 2C0C 
2C above 

260 C 
1 and see table 

for emergent 
stem temper
atures 

Non—The emergen 
vmfch the Uktnnomsters 
rataed during 

TABLE Al 
cohnaa temperatafa am those I 
wen originally dmigmd. In < 

I whea esiag lb; thermometers ia the test cqeipmen for 
I cases these temperauires are markedly different from those 

Average 

Temperature TJ^£T£ 
Column. 

Thermometer 9F 
(20to230F) 

32 F 6*F 
100 F IMF 
1(0 F 104 F 
220 F 123 F 

IP I5F (20 to 230 F) 
32 F 66 F 
70 F 70 F 

100 F M F 
130 F I0S F 
212 F IIS F 

Average 

Temp***. 27CJJ 
Comma 

Tlttnooowtetf 9C 
(-510 4.100 C) 

0C 19 C 
35 C 21 C 
70 C 40 C 

103 C 30 C 

IP15C(-7to HOC) 
0C I9C 

20C 20C 
40C 31C 
70 C 40 C 

100 C « C 

Average 
» • - Tcnmeretufe Temperature JSergan l 

Column 

Thermometer I0F 
(200 to TOO F) 

212 F 141 F 
390 F 159 F 
570 F ISO F 
700 F 220 F 

IP 16F (20 10 700 F) 
200 F 140 F 
300 F 149 F 
400 F 160 F 
500 F 175 F 
600 F 195 F 
700 F 220 F 

Average 

Tempemnr. ^ E o S S E 
Cobunn 

Thermometer I K 
(90 to 370 C) 

100 C 61 C 
200 C 71 C 
300 C 17 C 
370 C IMC 

IP I6C (90 to 370 C) 
100 C 61 C 
IMC 65 C 
200 C 71 C 
230 C 78C 
300 C 87 C 
35" C 99 C 
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D M — >34 

TABLE A! Seecktadeas far ASTM 1 
All dimensions are in millimeters. 

See Table A3 for Standardisation Temperatures. 

Graduations 

ASTM No. 
and Name 

For Test Immer-
at sioa -

Subdi- Kf°* Number 

Scale e—,4.1 
Ottmbtr 

Permit 
Heating 

to 

9C-62 
Pensky-
Marteos, 

Low Range 
Tag Closed 

Tester 
9F-62 

IOC-62 
Pensky-

Martens, 
High Range 

IOF-62 

- 5 to 
+110C 

20 to 
230F 

90 to 
T70C 

200 to 
700F 

0.3 C I C 3C 0.3 C 

ASTM 
9Cor9F 

37 MM IMM 

1 F 3F 10 F 1 F 

160 C 

320 F 

2C IOC 

3F 23F 

20 C 

50F 

ASTM 
IOC or I0F 

37 MM IMM 

* Scale error: 1 C up to 260 C; 2 C over 260 C. 
k Scale error: 2.3 F up to 300 F; 3.3 F over 300 F. 
' An expansion chamber is provided for relief of gas pressure to avoid distonion of the bulb at higher tem

peratures. It is not for the purpose of joining mercury separations; and under no circumstances should the 
thermometer be heated above the highest temperature reading. 
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D 9 3 - @ 34 

dSJT 

Balb Scale Location 
Ice Point 

Scale 
Contrac-

tion Stem Enlargement 
Chamber 

Length, nn 
*5 w u Length 

Bottom Bottom * 0 , \ tancc Di*' ,Di*" 
of Bulb Da- of Bulb Db- . . . _ 'Sl"h «° ^ £ * o n i J M h ^Sf 
to Line taoce to Lin. tance *»»«* »•» Bot- T £ 0 D L r a» t n £ . 

11 , l Foot X ' max torn 
O H M 

287 

0C 100 C 
6.0 
to 
7.0 

6.0 
to 
7.0 

9.0 
to 
13 

8.0 
to 
10 

> 
item 

4.3 
to 
6.0 

32 F 

HOC 

85 
to 
98 

86 
to 
99 

212" F 

360 C 

221 
to 
237 

227 
to 
243 

7.3 
to 
8.5 

7.5 
to 
8.3 

2.5 
to 

5.0* 

2.5 
to 
5.0* 

64 
to 
66 

64 
to 
66 

2(7 

230F 680F 

* The length of the enlargement, and the diuanee from the bottom of the enlargement to the bottom of the 
bulb thall be measured with the test gage shown in Fig. A6. 

                        
MINNESOTA RULES 1983

Copyright © 1983 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



7045.1170 HAZARDOUS WASTE RULES 5468 

D W - (g)34 

Non-Lid wmMji 

SHUTTER 

• SHUTTER 0KMTIN6 KNOB 

-THERMOMETER 

nsTANce pcce 
D 

F MM THICXMESS 
OVER CW ARC* 
IE.METAI sumouNoim 
TMC CUP 

HI ATER FLAME-TYPE 
OR ELECTRIC RESISTANCE 
TT« (FLAME TYPE s t e m ) 

•TEST CUP 

A. . 

».. 
c. D.. 
E.. 
F.. 

ma 

inn 

4.37 
41.9* 
I .M 

57.23 
6.33 

max 

S.l« 
42.06 
3.IS 
9.52 

57.$* 

b. 

IBM 

0.172 
1.651 
0.062 

2.253 
0.25 

max 

0.201 
1.656 
0.125 
0.375 
2.27S 

ncAi 
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-®: 0 9 3 - UV34 

c 
D 
E 
F 
G 
H 
I 
J 

79.0 
1.0 
2.S 

21.72 
45.47 
30.72 
5S.7J 
3.8 

53.90 
2 . 9 

79.8 

3̂ 6 
21.84 
45.72 
50.85 
56.00 
4.0 

54.02 
2.54 

3.11 
0.04 
0.11 
0.855 
1.790 
1.997 
2.195 
0.15 
2.122 
0.090 

3.14 

0.14 
0.860 
1.800 
2.002 
2.205 
0.16 
2.127 
0.100 

O 
E 
F 
C 
H 
I 
J 
K 
L . 

12.7 
4.8 

13.5 
23.8 

1.2 
7.9 

12.27 
16.38 
18.65 

13.5 
5.6 

14.3 
24.6 
2.0 

12̂ 32 
16.64 
19.45 

0.50 
0.19 
0.53 
0.94 
0.05 
0.31 
0.483 
0.645 
0.7)4 

0.53 
0.22 
0.56 
0.97 
0.08 -

0̂ 485 
0.655 
0.766 

FIG. Al Cmm Praptr. 

FIC.A2 T«aG». 
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PUMC CXPOSURC 
KVICC-

TESTCU*-

-THCRMOMCTER 

K m CONTACT 
WITH THE MUCH 
MCCOFCOVCR 
TMROUCWUTm 
CfltCUMrUCNCC 

in. 

A 
B 
C 
D 
E 
F 
C 
H 
V 
J 
K 
L 
M 
N 

. t fn 

18.3 
2.38 
7.6 
2.0 
0.69 
2.0 
6.4 
9.6 

43.0 
SO.O 

1.22 
31.8 
7.6 

m u 

19.8 
3.18 
8.4 
2.8 
0.79 
2.8 

10.4 
11.2 
46.0 
51.6 
0.36 
2.06 

44.4 
8.4 

WXB 

0.72 
0.094 
0.30 
0.08 
0.027 
0.08 
0.23 
0.38 
1.69 
1.97 

0.048 
1.23 
0.30 

B a U 

0.78 
0.123 
0.33 
0.11 
0.031 
O.tl 
0.41 
0.44 
1.81 
2.03 
0.014 
0.08 
1.73 
0.33 

lokcaaee for length of thermometer given in ASTM Spcciflcation E I, ' ASTM Thermonwte 

F1C.A4 TcaCtyeariCemAMtaM). 
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DM — 

CLAMP NUT 

'ACKING RING 

T" 
A 

hi 
B 

sszznzsft f 
J 

JL. 
ffimr THREAQJ 

CLAMP NUT-STAINLESS STEEL 

ADAPTOR - BRASS 

. f ruNF THREAD 

C BORES TO SUIT THERMOMETER STEM 

L 

SPLIT 

PACKING RINGS . . 
SOFT ALUMINIUM 4 — ^ — 

SPLIT-' 

FERRULE 
STAINLESS STEEL 

A 
B 
C 
D 
e 
F 
c 
H 
1 
J 
K 
L -
M 
N 
O 
P 

ato 

6.20 
17.0 
9.10 

12.19 
1.40 
8.S6 

12.4 
1.16 
».1 
9.9 
1.64 
S.I 

17.0 
27.4 
7.11 
9.7J 

• H 

6. SO 
11.0 
9.8S 

12.24 
I.6S 
6.61 

IJ.O 
(.61 
8.6 

10.7 
1.69 
S.6 

I7.S 
2S.2 
7.16 
9.71 

ia. 

0.244 
0.67 
0.386 
0.480 
O.OSS 
0.3)7 
0.49 
0.337 
0.32 
0.39 
0.340 
0.20 
0.67 
I.C8 
0.280 
0.383 

max 

0.2S6 
0.71 
0.388 
0.482 
0.06S 
0.339 
0.S7 
0.339 
0.34 
0.42 
0.342 
0.22 
0.69 
1.11 
0.282 
0.38S 

ncAj 
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093 — > 3 4 

F i t A* Tat Gf t~ Omkkn 

By publication of this standard no position is token witk respect to ike validity of any paint riakts in contagion tkere-
witk. and tk* American Society for Testing and Materials dot not undertake to insure anyone utilizing the standard 
agminsi liobillty for infringement of any Letters fount nor assume any suck liability. 

Statutory Authority: MS s 116.07 subd 4 
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7045.1180 APPENDIX E. 

HAZARDOUS WASTE RULES 7045.1180 

THIS 

AMERICAN SOCIETY FOR TESTING AND MATERIALS 
1916 Race St, Philadelphia, Pa. 19103 

Rtprinttd ftom d» Aaaal Book of ASTM Standard* Copyright ASTM 

Standard Method for 

CLASSIFICATION OF SOILS FOR ENGINEERING PURPOSES' 

ASTM Designation: D 2487 - 69 

This Standard of the American Society for Testing and Materials is issued under 
the fixed designation D 2487; the number immediately following the designa
tion indicates the year of original adoption or, in the case of revision, the year 
of last revision. A number in parentheses indicates the year of last reappraval. 

1* Scope 
1.1 This method describes a system 

for classifying mineral and organo-min-
eral soils for engineering purposes based 
on laboratory determination of particle-
size characteristics, liquid limit, and 
plasticity index, and shall be used when 
precise classification is required. 

N O R 1—This method provides qualitative 
data only. When quantitative information is re
quired for detailed designs of important struc
tures, this method must be supplemented by 
laboratory tests or other quantitative data to 
determine performance characteristics of the 
soil under expected field conditions. 

NOTX 2—This method may also be used as 
an aid in training personnel in the use of ASTM 
Recommended Practice D 2488, for .Description 
of Soils (Visual-Manual Procedure).1 

2. Apparatus 
2.1 Apparatus for Preparation of Sam

ples—Set Method D 421, for Dry Prep
aration of Soil Samples for Grain-Size 
Analysis and Determination of Soil 

1 Under the standardisation procedure of the 
Society, this method is under the jurisdiction 
of the ASTM Committee D-18 on Soil and 
Rock for Engineering Purposes. A lint of mem
bers may be found in the ASTM Yearl>ook. 

Current edition effective Nov. 14. 1UU!>. Orig-
iiwjly iuued ltXHi. Heplnnw D '.'487 -(Hi T. 

3 Animal Book o/ ASTM Standards, Part 
11. 

Constants' or ASTM Method D 2217, 
for Wet Preparation of Soil Samples for 
Grain Size Analysis and Determination 
of Soil Constants.' 

2.2 Apparatus for Liquid Limit Test-
See ASTM Method D 4 2 3 , Test for 
Liquid Limit of Soils.' , 

2.3 Apparatus for Plastic Limit Test— 
See ASTM Method D424 , Test for 
Plastic Limit and Plasticity Index of 
Soils.' 

2.4 Apparatus for Particle Site Analy
sis—See 2. Apparatus, of ASTM Method' 
D 422, for Grain-Size Analysis of Soils,* 
ASTM Method D 1140, Test for Amount 
of Materials in Sous Finer than the No. 
200 Sieve,' and the classification chart 
(Fig. 1). 

3 . Sampling 

3.1 Sampling shall be conducted in 
accordance with ASTM Method D 1452, 
for Soil Investigation and Sampling by 
Auger Borings,' ASTM Method D 1586, 
for Penetration Test and Split-Barrel 
Sampling of Soils,' ASTM Method 
D 1587, for Thin-Walled Tube Sampling 
of Soils,' or another standard accepted 
procedure. 
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ClASSmCATION OF SOILS FOR ENGINEERING PURPOSES (D 2487) 

3.2 The sample shall be carefully 
identified as to origin by a boring number 
and sample number in conjunction with 
a job number, a geologic stratum, a 
pedologic horizon or a location descrip
tion with respect to a permanent monu
ment, a grid system or a station number 
and offset with respect to a stated cen
ter line. 

3.3 The sample should also be de
scribed in accordance with ASTM 
Recommended Practice D 2488. 

Noix 3—A soil which is composed primarily 
of undecayed or partially decayed organic matter 
and has a fibrous texture, dark brown to black 
color, and organic odor should be rlrsignafrri as 
a kifUy arfame toil, PT, and not subjected to the 
classification procedures described hereafter. 

A. Test Sample 
4.1 Test samples shall represent that ~ 

portion of the field sample finer than the 
J-in. (76-mm) sieve and shall be ob
tained as follows: 

4.1.1 Air dry the field sample, 
4.1.2 Weigh the field sample, 
4.1.3 Separate the field sample into 

two fractions on a 3-in. (76-mm) sieve, 
and 

4.1.4 Weigh the fraction retained on 
the 3-in. (76-mm) sieve. Compute the 
percentage of plus 3-in. (76-mm) mate
rial in the field sample, and note this 
percentage as auxiliary information. 

4.1.5 Thoroughly mix the fraction 
passing the 3-in. (76-mm) sieve and 
select test samples. 

S. Preliminary Classification Procedure 

5.1 Procedure for the determination 
of percentage finer than the No. 200 
sieve. 

5.1.1 From the material passing the 
3-in. (76-mm) sieve select a test sample 
and determine the percentage of the test 
sample finer than the No. 200 sieve in 
accordance with Method D 1140. 

NOTE 4—Step 5.1.1 may be omitted if the 
soil can obviously be rlsstinni ss fine-grained 
by visual inspection (see SS). 

5.2 Classify the soil as coarse-grained 
if more than 50 per cent of the test 
sample is retained on the No. 200 sieve 
and follow 6, Procedure for Classification 
of Coarse-Grained Soils. 

5.3 Classify the soil as fine-grained if 
50 per cent or more of the test sample 
passes the No. 200 sieve and follow 
7, Procedure for Classification of Fine-
Grained Soils. 

6. Procedure for Classification of Coarse-
Grained Soils (More than 50 per 
cent retained on No. 200 Sieve). 

6.1 Select test samples from the mate
rial passing the 3-in. (76-mm) sieve for 
the determination of particle-size charac
teristics, liquid limit, and plasticity index 
in accordance with ASTM Method 
D 421 or ASTM Method D 2217. 

6.2 Determine the cumulative parti
cle-size distribution of the fraction 
coarser than the No. 200 sieve in accord
ance with ASTM Method D422. 

6J Classify the sample as gravel, G, 
if 50 per cent or more of the coarse frac
tion (plus No. 200 sieve) is retained on 
the No. 4 sieve. 

6.4 Classify the sample as sand, S, if 
more than 50 per cent of the coarse 
fraction (plus No. 200 sieve) passes the 
No. 4 sieve. 

6.5 If less than 5 per cent of the test 
sample passed the No. 200 sieve as de
termined in 5.1.1, compute the coeffi
cient of uniformity, C„, and coefficient 
of curvature, C. as given in Equations 
land 2. 

^ ft. 

C . - A . X A. 

(1) 

O) 
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MAJOR DIVISIONS 
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Highly Organic Sc lit 

GROUP 
SYMBOLS 

GW 

GP 

GH 

GC 

SW 

SP 

"SH 

SC 

ML 

CL 

0L 

HH 

CH 

OH 

PT 

TYPICAL 
NAMES 

Wall-graded gravel> and 
gravel-(and aixtures, 
little or no flnet 

Poorly graded.graval( and 
gravel-tend aixturat, 
little or no flnet 

Sllty gravels, gravel-tand-
sllt aixturat 

Clayay gravalt, gravel-sand-
clay aixturat 

Wall-graded tends and 
gravelly (ands. 
little or no fines 

Poorly graded sands and gravally 
sands, little or no fines 

Silty sands, sand-silt alxturas 

Clayey sands, sand-clay aixturat 

Inorganic silts, very fine 
sands, rock flour, sllty or 
clayay fine sands 

Inorganic clays of low to 
aadiua plasticity, gravally 
clays, sandy clays, silty 
clays, leen clays' 

Organic silts and organic 
silty clays of low plasti
city 

Inorganic silts, micaceous 
or diatoneceous fine sands 
or tilts, elastic tilts 

Inorganic clays of high 
plestlcity, fat clays 

Organic clays of aadiua 
to high plasticity 

Paet, nuck and other highly 
organic soils 

* Baaed oa tha material passing 

F» . 

tha 3-in. (76-mm) sieve. 

1—Soil CliaJfiratfoB Chart. 
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CLASsmcAtiON or Sorxs 70s ENGINEERING PURPOSES (D 2487) 

in which Du,Dn, and Dm are the parti-
de-size diameters corresponding respec
tively to 10, 30, and 60 per cent passing 
on the cumulative particle-size distribu
tion curve. 

6*5.1 Classify the sample as well-
graded gravel, GW or weU-graded sand, 
SW, if C. is greater than 4 for gravel and 
6 for sand, and C, is between 1 and 3. 

6J&2 Classify the sample as poorly 
graded gravel, GP, or poorly graded sand, 
SP, if either the C. or the C, criteria for 
well-graded soils are not satisfied. 

6.6 If more than 12 per cent of the 
test sample passed the No. 200 sieve as 
determined in 5.1.1 determine the liquid 
limit and the plasticity index of a portion 
of the test sample passing the No. 40 
sieve in accordance with ASTM Method 
D 423 and ASTM Method D 424. 

6.6.1 Classify the sample as silty 
gravel, GM, or silty sand, SM if the re
sults of the limits tests show that the 
fines .are silty, that is, the plot of the 
liquid limit versus plasticity index falls 
below the "A" line (see Plasticity' Chart, 
Fig. 1) or the plasticity index is less than 
4. 

6.6.2 Classify the sample as clayey 
gravel, GC, or clayey sand, SC, if the 
fines are clayey, that is, the plot of 
liquid limit versus plasticity index falls 
above the "A" line and the plasticity 
index is greater than 7. 

6.6J If the fines are intermediate be
tween silt and clay, that is, the plot of 
liquid limit versus plasticity index falls 
on or practically on the "A" line or falls 
above the "A^ line but the plasticity 
index is in the grange of 4 to 7, the soil 
should be given a borderline classifica
tion, such as GM-GC or SM-SC. 

6.7 If 5 to 12 per cent of the test 
sample passed the No. 200 sieve, the 
sofl should be given a borderline classifi
cation based on both its gradation and 
Hmit test characteristics, (see 6.6) such 
u GW-GC or SP-SM. 

N o n 5—In doubtful cues, the rale is to favor 
the less plastic risssinratifln. Example: a gravel 
with 10 per cent fines, a C el 30, a C of 2.0, 
and a plasticity index of 6 would be Hstsiftrd 
at CW-GM rather than GW-GC 

7. Procedure for ClassifltsHrm of Fme-
Grained Soils (50 per cent or more 
passing No. 200 sieve) 

7.1 From the material passing the 3-
in. (76-mm) sieve, select a test sample 
for the determination of the liquid 
limit and plasticity index in accordance 
with ASTM Method D421 or ASTM 
Method D 2217. 

N O R 6—It is recommended that the method 
for wet preparation be used for toils containing 
organic matter or irreversible mineral colloids. 

7.2 Determine the liquid limit and the 
plasticity index of a portion of the test 
sample passing the No. 40 sieve in ac
cordance with ASTM Method D423, 
and ASTM Method D424. 

7 .3 Classify the soil as inorganic day, 
C, if the plot of liquid limit versus plas
ticity index falls above the "A" line and 
the plasticity index is greater than 7. 

7.3.1 Classify the soil as inorganic 
day of low to medium plasticity, CL, if 
the liquid limit is less than 50 and the 
plot of liquid limit versus plasticity index 
falls above the "A"-line and the plas
ticity index is greater than 7. See area 
identified as CL on the Plasticity Chart. 
Fig. 1. 

7.3.2 Classify the soil as inorganic 
day oj Ugh plasticity, CH, if the liquid 
limit is greater than 50 and the plot of 
liquid limit versus plasticity index falls 
above the "A'Mine. See area identified 
as CH on the Plasticity Chart, Fig. 1. 

Note 7—In cases when the Bqnid Hmit ex
ceeds 100 or the plasticity index exceeds 60, the 
pUatkity chart may be ftrpanrted by maintam-
inff the same scales on ^tb axes *1*̂  mmtfu}]mv 
the A-Hne at the indicated slope. 

7.4 Classify the soil as inorganic silt, 
M, if the plot of liquid limit versus plas-
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tidty index falls below the "A" line or 
if the plasticity index is less than 4, unless 
it is suspected that organic matter is 
present in sufficient amounts to influence 
the soil properties, then tentatively 
classify the soil as organic silt or day, O. 

7.4.1 If the sofl has a dark color and an 
organic odor when moist and warm, a 
second liquid limit test should be per
formed on a test sample which has been 
oven-dried at 110 ± 5 deg C for 24 hr. 

7.4J Classify the sofl as or game silt 
or day, 0 , if the liquid limit after oven 
drying is less than three-fourths of the 
liquid Hmit of the original sample deter
mined before drying. (See ASTM Desig
nation D 2217, Procedure B). 

7.4J Classify the soil as inorganic 
sUt of Jam plasticity, ML, or as organic 
tilt or silt-day of km plasticity, OL, if the. 
liquid limit is less than 50 and the plot 
of liquid limit versus plasticity index falls 
below the "A'Mine or the plasticity index 
is less than 4. See area identified as ML 
and OL on the Plasticity Chart, Fig. 1. 

7.4.4 Classify the sofl as inorganic sOt 
of medium to Ugh plasticity, MH, or as 

organic day or silt-clay of medium to 
high plasticity, OH, if the liquid limit is 
more than 50 and the plot of liquid limit 
versus plasticity index falls below the 
"A"-line. See area identified as MH and 
OH on the Plasticity Chart, Fig. 1. 

7 J In order to indicate their border
line characteristics, some fine-grained 
sous should be classified by dual symbols. 

7.5.1 If the plot of Squid limit versus 
plasticity index falls on or practically 
on the "A" fine or above the "A" line 
where the plasticity index is in the range 
of 4 to 7, the sofl should be given an 
appropriate borderline classification such 
as CL-ML or CH-OH. 

7 J 2 11 the plot of liquid limit versus 
plasticity index falls on or practically on 
the fine liquid limit - 50, the sofl should 
be given an appropriate borderline 
dassificationsuch as CL-CH or ML-MH. 

NOT* 8—In doubtful a n , the rub far cbs-
•fksdoB b to favor the more plastic Hemrftra-
tfao. Ewnpfe: a ftupihwl toil with a liquid 
limit of 50 tad a pbstkitjr fade* of 22 would be 
demised as CH-MH rather than CL-ML. 

Statutory Authority: MS s 116.07 subd 4 
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7045.1190 APPENDIXftF. / 

AMERICAN SOCIETY FOR TESTING AND MATERULS 
1916 Rare St., Philadelphia, Pa. 19103 

Rcpriaccd from the Annual Book of ASTM Sondifdi Coprrisht ASTM 

Recommended Practice for 

THIS DESCRIPTION OF SOILS' 
(VISUAL-MANUAL PROCEDURE) 

ASTM Designation: D 2488 - 69 

This Recommended Practice of the American Society for Testing and Materials is 
issued under the fixed designation 0 2488; the number immediately following the 
designation indicates the year of original adoption or, in the case of revision, the 
year of last revision. A number in parentheses indicates the year of last reapprovaL 

1* Scope 
1.1 This recommended practice de

scribes a procedure for the identification 
and description of soils for engineering 
purposes based on visual examination 
and simple manual tests. 

Nora 1—It does not conflict with other 
methods of soil identification or classification 
and in fact the user is encouraged to supplement 
the descriptions recommended herein with 
geologic, pedologic or local terms of descrip
tion. On the other hand, when precise classifica
tion of soils for engineering purposes are re
quired ASTM Method D 2487, for Classification 
of Soils for Engineering Purposes,1 should be 
employed. 

1.2 This recommended practice is in
tended to be used not only for identifica
tion of soils in the field but also in the 
office or in the laboratory or wherever 
soil samples are inspected and described. 

1.2.1 The practice has particular value 
in grouping similar sofl samples so that 

' Under the standardisation proeedun of the 
Society, this recommended practice is under the 
jurisdiction of the ASTM Committee D-18 on 
Soil and Rook for Engineering Purposes. A list of 
members may be found in the ASTM Year Book. 

Current edition effective Dec. lft 196ft Origi
nally issued 1906. Replaces D 3488 - 66 T. 

3 Annual Book o/ AST3J Standard*, Part 
11. 

only a minimum number of laboratory 
tests need be run for positive soil classifi
cation. 

Nora 2—The ability to identify soils correctly 
is learned more readily under the guidance of 
experienced personnel, but it may also be ac
quired systematically by comparing numerical 
laboratory test results for typical soils of each 
type with their visual and manual characteristics 
while performing the identification procedures. 

2. Definitions and Description of Terms 

2.1 The definitions of the soil com
ponents, boulders, cobbles, gravel, sand 
fines (silt and clay), organic soil, and 
peat are in accordance with ASTM 
Definitions D 653, Terms and Symbols 
Relating to Soil Mechanics.' 

3* Eonipment 

3.1 Required Equipment: 
3.1.1 Small supply of water and 
3.1.2 Pocket knife or small spatula. 
3.2 Useful Auxiliary Equipment: 
3.2.1 Small bottle of dilute hydro

chloric acid, 
3.2.2 Small test tube and stopper, 
3.2.3 Munsell Soil Color Chart or 

Rock Color Chart, 
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3.2.4 Small hand lens, and 
3.2.5 Pocket penetrometer or shear 

gauge. 

4. Sampling 
4.1 The sample shall be considered to 

be representative of the stratum from 
which it was obtained by an appropriate 
accepted or standard procedure. 

Nora 3—Preferably the ssmpling procedure 
should be identified as having been conducted 
in accordance with ASTM Method D 1452, for 
Soil Investigation and s.mpH«g by Auger 
Borings,* ASTM Method D 1586, for Penetra
tion Test and Split-Barrel Sampling of Sails,* 
ASTM Method D 1587 for Thin-Walled Tube 
Sampling of Soils,* etc. 

4.2 The sample shall be carefully 
identified as to origin. 

NOTE 4—The sample identification may take 
the form of a boring number and sample num
ber in conjunction with a job number, a gro- -
logic stratum, a pedologic horizon or a location 
description with respect to a permanent monu
ment, a grid system or a station number and 
offset with respect to a stated centerline. 

5. General Procedure for Identification 
5.1 On the basis of an examination of 

the characteristics of the particles which 
make up a soil sample it is possible to 
assign it to one of three primary groups. 
Although most soils have components 
representative of two or more groups it 
is usually possible to discern the most 
important component and assign the 
sample to that group. A most important 
distinction is made on the basis of size. 
Individual particles visible to the naked 
eye make up the coarse fraction and 
those too small to be seen individually 
make up the fine fraction or the fines. 
The organic component of soils may 
consist of undecayed or partially decayed 
Vmgs, leaves, needles, stems, roots, etc 
which impart a woody or fibrous texture 
to the soil or it may also be so finely 
divided that it can only be identified by 
its dark brown, dark gray or black color 
and distinctive organic odor. 

5.1.1 Coarse-grained soils are those in 
which more than half (by weight) of the 
particles are visible to the naked eye. In 
making this estimate, particles coarser 
than 3 in. (76 mm) in diameter should 
be excluded. However, where such very 
coarse particles can be observed in sur
face soils or in exposure in the walls of 
test pits an estimate of the percentage of 
a large volume of soil which is occupied 
by cobbles and boulders should be made. 
This percentage should be recorded in
dependently of the description of the 
material smaller than 3 in. (76 mm) in 
diameter. 

5.1.2 Fine-grained soils are those in 
which more than half (by weight) of the 
particles are so fine that they cannot be 
seen by the naked eye. They are partly 
subdivided on the basis of simple manual 
tests. They are also subidivded as inor
ganic or organic on the basis of the pres
ence or absence of a significant quantity 
of organic matter. Inorganic soils are 
usually characterized by their bright or 
light colors. 

5.1.3 Organic soils are those which 
contain significant quantities of organic 
matter. Highly organic soils can readily 
be recognized by the presence of decayed 
roots, leaves, grasses and other fibrous 
vegetable matter in various stages of 
decay. When moist, they have a dark 
brown, very dark gray or black color 
and a soft spongy feeL If the samples are 
fresh, a distinctive odor of rotting organic 
matter can usually be noted. Many soils 
are only partly organic and are in fact 
composed predominantly of inorganic 
material. Such soils, however, behave 
differently from typical inorganic soils 
and the presence of relatively small 
amounts of organic matter should be 
noted wherever possible. Any soil which 
bas a dark brown, dark gray or black 
color probably contains some finely di
vided organic material. The identifica
tion as an organic soil can usually be 
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completed by carefully noting the organic 
odor of fresh samples. If the sample is 
dry it should be moistened and wanned 
in the hand which may help to bring 
out the distinctive odor. 

5.1.4 Mixed-grained soils are those 
inorganic or partly organic soils which 
contain materials representative of both 
the coarse and fine soil fractions. A high 
percentage of natural soils are mixed-
grained. In many of these, however, one 
fraction predominates to such an extent 
that for practical purposes the soil may 
be identified as that fraction and the 
presence of the other noted as an ap
propriate fraction. As nearly as possible, 

Munscll color notation in term* of hue, value 
and chroma. Example: Pink (Moderate orange 
pink), 5 YX 8/4. 

5.3 Soils containing a significant 
amount of organic material usually have 
a distinctive odor of decaying vegetation 
This is especially apparent in fresh sam
ples, but if the samples are dried the 
odor may often be revived by heating a 
moistened sample. If the soil is dark 
colored, the odor should be described as 
organic, earthy, or none. 

5.4 Whenever intact samples are de
scribed an estimate of the moisture condi
tion should be noted. Dry materials 
require the addition of considerable 

TABLE I—IDENTIFICATION OF CONSISTENCY OF FINE-GRAINED SOILS 
FROM MANUAL TESTS. 

Coubttacy 

Soft 

Stiff 

Vny stiff 
Bard 

Idtatlacatfeo Piecadun 

Easily penetrated several inches by thumb 
Penetrated several inches by thumb with moder
ate effort 

Readily indented by thumb, but penetrated only 
with freat effort 

Readily indented by thumb nail 
Indented with difficulty by thumbnail 

Sbttr Strtnctb.uW 
ft'erkf/aal 

0.25 to 0.80 

0.50 to 1.00 

1.00 to 3.00 

the relative proportion of coarse and fine 
fraction should be estimated for all 
mixed-grained soils. 

5.2 Color is an important property in 
identifying organic soils and within a 
given locality it may also be useful in 
identifying materials of similar geologic 
origin. Although qualitative color names 
are somewhat helpful, positive color 
identifications obtained by comparison 
with a standard color chart are even 
more useful. If the sample contains layers 
or patches of varying colors, this should 
be noted and all representative cobrs 
should be described. If possible, color 
should be described for moist samples. 

N O R 5—Chant especially prepared for de
scribing the colors of soil and rock are available 
respectively. Such charts give typical descrip
tive names for the color chips and ibe correct 

moisture to attain optimum for com
paction. Moist materials are near the 
optimum moisture content. Wet soils 
require drying to attain optimum mois
ture content and saturated (very wet) 
soils come from below the water table. 

5.5 The structural characteristics of 
intact soil samples provide important 
clues to their performance as foundation 
materials. Whenever such samples are 
available or when the soil profile may be 
inspected during sampling from a pit, 
the structural characteristics should be 
described. Stratified materials consist of 
alternating layers of varying types (or 
color). If the layers are less than about 
} in. (6 mm) thick, it may be described 
as laminated (or varied, if mostly fine
grained). Fissured materials break along 
definite planes of fracture with little 
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resistance to fracturing. If the fracture 
planes appear polished or glossy, they 
should be described as slickensided. If a 
cohesive soil can be easily broken into 
small angular lumps which resist further 
breakdown, the structure may be de
scribed as blocky. A lensed structure is 
indicated by the inclusion of small 
pockets of different texture, such as 

hydrochloric acid is important. The in
tensity of the HC1 reaction should be 
described as none, weak, or strong. 

5.7 The degree of compactness or 
natural density of cohesionless soils and 
the consistency of cohesive soils are also 
important in foundation problems. 
Whenever undisturbed materials are 
examined either in field pits or from 

(») 

A -

(e) Subrounded (d) Sobaagolu 
Fio. 1—Typical Shapes of Bulky Grain*. 

small lenses of sand scattered through a 
mass of clay. The presence of special 
structural characteristics such as root 
holes, or porous openings should also be 
noted. If no structural characteristics 
are apparent, the soil may be described 
as nonstraiified or homogeneous. 

5.6 Some soils show definite evidence 
of cementation in the intact state. Where 
this is noted, the degree of cementation 
may be described as toeak or strong. Since 
calcium carbonate is the most common 
cementing agent a report of its presence 
on the basis of the reaction with dilute 

sealed samples, estimates of these prop
erties should be noted. Usually the proc
ess of sampling disturbs cohesionless 
soils to such an extent that the natural 
density may only be determined in place. 
In dense cohesionless soil it .is difficult to 
drive a 2 by 2 in. (5 by 5 cm) wooden 
stake more than a few inches; however, 
such a stake can easily be driven into 
loose material. Obviously, this simple 
method cannot be used to determine the 
relative density of cemented soils. 

5.7.1 The consistency of cohesive 
soils may be determined in place or on 
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undisturbed samples in accordance with 
the identification procedure given in 
Table 1. The quantitative measure of 
the shear strength is given as a basis for 
correlation with values obtained from 
pocket penetrometers or shear gauges, 
which are often used to estimate con
sistency. 

5.8 It is often desirable to add an 
estimate of the classification of the soil 
in accordance with the groups used for 
engineering classification (Fig. 1 of 

Nominal Maximum Diameter MInlmam Sample Slat 
2-2M in. (50-68 mm) 
1-1H >•>. (25-38 mm) 
yA-\\ in. (6-12 mm) 
lea than \$ in. (3 mm) 

6.2 

8 lb (3.6 kg) 
4 lb (1.8 kg) 
1 lb (0.46 kg) 

M\\> (0.11 kg) 

Estimate the percentage of the 
coarse fraction larger than the No. 4 
sieve (about J in. or 5 mm). 

6.2.1 Identify the soil as gravel if 50 
per cent or more is larger. 

6.2.2 Identify the soil as sand if less 
than 50 per cent is larger. 

6.3 Estimate the percentage of fines. 

TABLE 8—CHECK LI8T FOR DESCRIPTION OF COARSE-GRAINED 8QIL8. 

1. Typical Nam* Boulders Cobble* Gravel Sand 
Add descriptive adjective* for minor constituents. 

2. Gradation Well graded Poorly graded (Uniformly graded or Gap-graded) 
Describe range of particle aiies or predominant siw or cues as coarse, medium, or fine sand 
or gravel. 

3. Maximum Particle Sin Note per eent boulders and cobbles 
4. Sim Dutribviitm Approximate per cent gravel, sand and fines in fraction finer than 3 

in. (76 mm). Indicate plasticity of fines (See 7.S). 
5. Grain Shape Angular 8ubangular 8ubrounded Rounded 
6. Mintralon Rock type for gravel, predominant minerals in sand. 

Note especially presence of mica Bakes, shaly particles and organic material. 
7. Color Use Munsell notation, if possible 
8. Odor Nona Earthy Organic 

May bs neglected except for dark colored soils. 
9. Moutun content Dry Moist Wet Saturated 

10. Natural Density Loose Dense 
11. Structure Stratified Leased Nonstratified 
12. Cementation Weak Strong 

Note reaction with HC1 as none, weak or strong. 
13. Local or Oeelooic Name 
14. Group Symbol Estimate if desired. See Classification Chart, Fig. 1, ASTM Designation 

D2487. 

ASTM Method D 2487*). The group 
symbol should be placed in parentheses 
at the end of the description in order to 
indicate that the classification has been 
estimated. 

6. Procedure for Coarse-Grained1 Soils 
6.1 Select a representative sample of 

the soil material finer than 3 in. (76 mm) 
sieve, spread it out for examination and 
follow identification procedures. 

6.1.1 For accurate identification, the 
minimum amounts of sample should be 
in accordance with the following sched
ule: 

6.3.1 Identify the soil as clean gravel 
or clean sand if the fines content is about 
5 per cent or less. 

6.3.1.1 Identify the soil as well graded 
if it has a wide range in grain size and 
substantial amounts of most interme
diate particle sizes. 

6.3.1.2 Identify the soil as poorly 
graded if it consists predominantly of one 
size (uniformly graded) or has a wide 
range of sizes with some intermediate 
sizes obviously missing (gap-graded). 

6.3.2 Identify the soil as gravel with 
fines or sand with fines if the fines content 
is more than about 12 per cent. 
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6.3.2.1 Identify the soil as borderline 
clean to vritk fines if the fines content is 
between about 5 and 12 per cent 

6.3.2.2 Describe the fines as silly or 
clayey in accordance with identification 
procedures given under fine-grained 
soils. 

6.4 Describe the grain shape of the 
sand and gravel portions of the coarse 
fraction as angular, subangular, sub-
rounded, or rounded, (see Fig. 1). 

6.4.1 Angular particles have sharp 
edges and relatively plane side3 with 
unpolished surfaces. 

6.4.2 Subangular particles are similar 

- 8 in. (203 mm), about 5 per cent cobbles. About 
20 per cent subraunded igneous gravel, 65 per 
cent subraunded to subangular quartz sand, 
and 15 per cent low plasticity fines. Light brown 
(7.5 YR 6/4). Moist. Dense. Stratified. No re
action to HC1. Alluvial sand (SM). 

7. Procedure for Fine-Grained and Or
ganic Soils 

7.1 Select a representative sample of 
the material for examination. See 6.1.1. 

7.2 Describe the color of the moist soil. 
7.3 Describe the odor of the moist 

soil (warming if necessary to intensify 
the odor). 

7.4 Identify the soil as organic if it 

TABLE 3 -

TypicalNim* 

Sandy Silt 

sat Clayey Silt 
Sandy Clay 
Silty Clay 

Organic Silt 

-IDENTIFICATION OF FINE-GRAINED SOIL FRACTIONS 
FROM MANUAL TESTS. 

Dry Suofth 

None—Very Low 
Very Low—Low 
Low—Medium 
Low—High 
Medium—High 
High—Very High 
Low^—Alodium 
Medium—Very High 

DUiuncy 
RMCtfaa 

Rapid 
Rapid 
Rapid—Slow 
Slow—Nona 
Slow—None 
None 
Slow 
None 

Totta&MM 
o| Pkuttc Thcad 

Weak—Soft 
Weak—Soft 
Medium Stiff 
Medium Stiff 
Medium Stiff 
Very Stiff 
Weak—Soft 
Medium Stiff 

Plasticity* 
DeKrfptioa 

None—Slight 
None—Slight 
Slight—Medium 
Slight—Medium 
Slight—Medium 
High 
Slight 
Medium—High 

' The term low may be substituted for alight in the description of plasticity. 

to angular but have somewhat rounded 
edges. 

6.4.3 Subraunded particles exhibit 
nearly plane sides but have well-rounded 
corners and edges. 

6.4.4 Rounded particles have smoothly 
curved sides and no edges. 

6.5 Add appropriate descriptive notes 
regarding maximum size, size distribu
tion, per cent cobbles and boulders, 
mineralogy, color, odor, moisture condi
tion, natural density, structure, cementa
tion, local or geologic name, and group 
symbol. Follow check list, Table 2. 

Non 6—A complete description of a river 
valley sample estimated to contain about 20 
per cent gravel, 65 per cent sand and IS per 
cent silt could take the form of this example: 
Silly Sand well-graded gravelly. Maximum size. 

has a black, dark brown or dark gray 
color (Munsell value 4 or less, chroma 3 
or less) and a distinctive organic odor. 

7.4.1 Identify the soil as highly or
ganic if it has predominantly a woody or 
fibrous texture resulting from a compo
sition of partially decayed leaves, twigs, 
needles, stems, roots, etc. Further identi
fication is unnecessary. 

7.4.2 Identify the soil as partly organic 
if it does not have a fibrous texture and 
appears to be predominantly mineral in 
character. Proceed with identification 
procedure for fine-grained soils. 

7J From the representative sample, 
select enough material to provide two 
cubes approximately J in. (13 mm) in 
size after the gravel and coarse sand 
fraction has been removed. Use these 
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DESCRIPTION at SOILS (VISUAL-MANUAL PKOCEDUSX) (D 2488) 

samples to perform the dry strength, 
dilatancy and plasticity tests. 

7.5.1 Dry Strength—Hold one of the 
samples until it u - the consistency of 
putty, adding a small amount of water if 
necessary, and form into a cube or balL 
Allow the sample to dry completely in 
the sun, air or oven at a temperature not 
exceeding 110 C. Test the strength of 
the dry sample by crushing between the 
fingers. 

NOTE ?—II the soil sample contains dry 
lumps, an experienced operator can determine 
the dry strength without preparing a pat for this 
particular purpose. The process of molding and 
drying usually produces higher strengths than 
are found in natural aggregates of soil. The pres
ence of high-strength water-soluble cementing 
materials, such as calcium carbonates, may cause 
exceptionally high dry strengths but this can 
usually be detected from the intensity of the 
reaction with dilute hydrochloric acid (see 5.6). 

7.5.1.1 Describe as very low or none 
if the dry sample crumbles with the mere 
pressure of handling. 

7.5.1.2 Describe as tow if the dry 
sample crumbles to powder with little 
finger pressure. 

7.5.1.3 Describe as medium if consid
erable finger pressure is required to 
powder the sample. Usually, when the 
soil has medium dry strength a smear of 
powder can be easily rubbed off the 
smooth surface of the sample. 

7.5.1.4 Describe as high if the sample 
cannot be crushed to powder by finger 
pressure, even though it may be broken. 
Usually, when the sample has high dry 
strength it is not even possible to rub 
off a smear of powder from a smooth 
surface of the dry sample. 

7.5.1.5 Describe as very high if the 
sample cannot be broken between the 
thumb and a hard surface. 

7 J& 2 Dilatancy—Add sufficient water, 
if necessary, to the other one of the 
«ampl»i to produce a soft, but not sticky, 
consistency. Smooth the soil pat in the 

palm of one hand with the blade of a 
knife or small spatula, shake horizon
tally, and strike the back of the hand 
vigorously against the other hand several 
times. Note reaction. Squeeze the sam
ple by closing the hand and note reaction. 

7.5.2.1 Describe the reaction as rapid 
if water appears on the surface during 
shaking and disappears quickly upon 
squeezing. The presence or absence of the 
free water can be noted by the shiny or 
dull appearance of the surface. 

7.5.2.2 Describe the reaction as dam 
if vigorous tapping is required to bring 
water to the surface and squeezing causes 
little change in appearance. 

7.5.2.3 Describe the reaction as nan* 
if the test produces no visible change in 
the sample. 

7.5.3 Plastic Thread—Following the 
completion of the dilatancy test the 
sample is shaped into an elongated pat 
and rolled by hand on a smooth surface 
or between the palms into a thread about 
| in. (3 mm) in diameter. (If the sample 
is too wet to roll easily it should be 
spread out into a thin layer and allowed 
to lose some water by evaporation.) Fold 
the sample threads and reroll repeatedly 
until the thread crumbles at a diameter 
of about i in. (3 mm). The thread will 
crumble near the plastic limit. Note 
the pressure required to roll out the 
thread especially near the plastic omit; 
also note the strength of the thread. 
After the thread crumbles, the pieces 
should be lumped together and kneaded 
until the lump crumbles. Note the tough-
ness of the material during lm»atting 

7.5.3.1 Describe the thread as weak 
and soft if, near the plastic Kmit, only 
slight pressure is required to roll it, the 
thread has little or no strength and after 
crumbling the thread pieces cannot be 
formed into a coherent mass. 

7.5.3.2 Describe the thread as medimn 
stiff if, near the plastic limit, medium 
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DZSCRIFTXON or SOILS (VISUAL-MANUAL PKOCEDUKE; (,D 24e3) 

pressure is required to roll it, the thread 
will support its own weight when a few 
inches long, and after crumbling the 
thread pieces can be molded into a lump 
which crumbles with slight kneading. 

7.5.3J Describe the thread as very 
stiff H, near the plastic limit, considerable 
pressure is required to roll it, the thread 
will easily support its own weight when 
several inches long, and after crumbling 
the thread pieces can be molded into a 
lump which is coherent and tough. 

7.6.1 Sandy sill has very low dry 
strength or none, a reaction to the 
dilatancy test of rapid, a plastic thread 
which is weak and soft, and a signifi
cant sand content which can be noted 
by a gritty feel. It can be described as 
having slight plasticity or none. 

7.6.2 Silt has very low to low dry 
strength, a reaction to the dilatancy test 
of rapid, and a plastic thread which is 
weak and soft It c-a be described u 
having slight plasticity or none. 

TABLE 4—CHECK LIST FOR DESCRIPTION OF FINE-GRAINED 
AND PARTLY-ORGANIC BOILS. 

L, Typical Homo Sandy Sttt SO* Clayey Silt Sandy Clay 
Bitty Clay Clay OrganioBilt OrganieClay 

3. Miuintum ParticU Sim NoU penentage of boulders and eobblaa 
3. Sim Distribution Approzlniate per eent graveL aand and fioaa in {notion finer than S 

in. (76 nun) 
4. Dro 8tr*aetk Nana Vary Low Low "—"•"» High Very High 
ft. iNbtoMV Nona Blow Rapid 
«, Plastic Tkroad Weak and Soft . Madfaun 80S Vary Stiff 
7. Plasticity o/Pirns Nona Slight (low) Medium High 
8. Color Ueo MonatD notation, if poaribto. NoU pweeaue of «M**"«H or h««Mi«t 
9. (Mar Nona Earthy Organie 

May ba naajwntad except for dark-eolond eoila. 
10. Moistun Comtsmt Dry Moist Wet Saturated 
11. Comisfmv Soft Film (Medium) Stiff Vary Stiff Hard 
19. atruetm Stratified laminated (Vanred) Fiasund 

SUakenaided Blooky Leased Homogeneous (Nomtntiflad) 
13. CtmnlaHom Weak Strong 

Not* raaetkn with dQnta hydraehlorfa add aa nana, weak or strong. 
14. Local or Ooologic Homo 
15. Group Symbol Eatimata if desired. See Oaesmeation Chart, Fig. 1. ASTM Method D 3487 

7.5.4 Plasticity—On the basis of its 
dry strength, dilatancy and toughness 
describe the overall plasticity as shown 
in Table 3. 

7.6 Identify the soil as oft or clay 
with appropriate adjectives. See Table 3. 

N o n 8—The relative percentage of 
and liminiihiul material may be *•n*****-* by 
tnoroughly abasing a mixture of toil and water 
m e test tube and then allowing the mixture to 
etttle. The coarse psrtideswfflfsu to the bottom 
and soccesnvely finer particle* wffl be deposited 
with increasing time; the sand steel will faD oat 
of suspension in 30 to 30 tee. The relative pro-
IWilliwis can be estimated from the relative 
volume of each sins separate. 

7.6J Clayey silt has tow to medhnr 
dry strength, a reaction to the dilatancy 
test of rapid to slow, and a medium 
stiff plastic thread. It can be described as 
having slight or medium plasticity. 

7.6.4. Sandy clay has low to high dry 
strength, a reaction to the dilatancy test 
of slow to none, and a medium stiff 
plastic thread which may break pre
maturely because of the presence of sand 
grains. It can be described as having 
slight or medium plasticity. 

7.6J SUty day has •—!•«• to high 
dry strength, a reaction to the dilatancy 
test of very slow to none, and a m—!««« 
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DESCTLTPTION or Sons (VISUAL-MANUAL PXOCBDUU) (D 2488) 

stiff plastic thread. It can be described 
as having slight or medium plasticity. 

7.6.6 Clay has a high to very high dry 
strength, no reaction to the dilatancy 
test and a very stiff plastic thread. It can 
be described as having high plasticity. 

7.6.7 Organic silt has low to medium 
dry strength, a slow reaction to dilatancy 
test, and a weak and soft plastic thread 
It can be described as having slight 
plasticity. 

7.6JJ Organic clay has medium to very 
high dry strength, a reaction to the 
dilatancy test of very slow to none, and 
a medium stiff plastic thread. It can be 

described as having medium or high 
plasticity. 

7.7 Add appropriate descriptive notes 
regarding maximum size, size distribu
tion, per cent cobbles and boulders, 
plasticity of fines, color, odor, moisture 
condition, consistency, structure, ce
mentation, local or geologic name and 
group symbol. Follow check list, Table 4. 

Now 9—A complete description of in un
disturbed sample of a windblown tilt could take 
the form of this example: Qajty tilt, some fine 
t»nd. MsTimnni size about 0.1 mm. About 10 
per cent fine sand, 90 per cent slightly plastic 
fines. Yellowish brown (10 YR 5/6 dry). Dry. 
Firm. Nonatratified, but with numerous vertical 
root holes. Strong reaction to HQ. Loess (ML). 

Statutory Authority: MS s 116.07 subd 4 
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The National Association of Corrosion Engineers issuer litis 
Standard in conformity lu the best current technology 
regarding • the specific subject. This Standard rcptesvnis 
minimum mniircmcnl* jnil should in no way be inicr-
pretcd as a restriction on the use of heller procedures or 
materials. Neither is this Slaridatd intended to apply in any 
and all cases relating to tlie subject. Numerous external 
factors may negate the usefulness of this Standard in 
specific instances. 

This Standard may be used in whole or in part by any party 

without prejudice if recognition of the source is included. 
The National Association of Corrosion Engineers assumes 
no responsibility for the interpretation or use of this 
Standard. 

Nothing contained in this Standard of the National Asso
ciation of Corrosion Engineers is to be construed as 
granting any right, by implication or otherwise, for manu
facture, sale, or use in connection with any method, 
apparatus, or product covered by Letters Patent, nor as 
indemnifying or protecting anyone against liability for 
infringement of Letters Patent. 

Foreword 

Unit Committee T-JA ( 'Corrosion in Cli-.Miiieal Processes") 
of the National Association of Corrosion lingineers issues 
this Standard with a dual |t>ii|*><c. 

The first purpose i» lo standardize, as nuch as ponible. 
-simple immersion corrosion studies. In .this tense, this 
Standard is rcawuiahh' anil cflcctivc without imposing 
inflexible requirements J< '" apparatus, conditions or 
techniques. I lie actual conditions <>l test will he iVieriiiin.'d 
by the pioblem at hand .mil limited only by ilie ingenuity 
of the individual mvi-supioi 

The second pnrpitse ol lliis Si.iudjid is to present lo ihe 
user a consensus on tlii* Ivsi cnru*:il tcclmolog\ in llns I'leUI 
• if l:tlNii:itory coiro«ion tcsorn:. As .itch. tli:s Mntdjid 
enumcrjtcs juj discus** ,(-- ':vi*t\ t.ictots which inns* ho 

considered, controlled, and reported in order to aid in 
correlation or reproducibility of such studies. 

The techniques described permit the investigator to repro
duce to a considerable extent in the laboratory, through 
judicious experimental design, the process conditions which 
govern corrosion mechanisms. The tests are not to be 
construed as "accelerated" tests, which are generally 
unreliable. The methods described are also applicable to 
materials qualification tests for quality control. However. 
I lie latter require more rigid definition of apparatus, 
conditions, and technique. 

I he ultimate purpose is better correlation of results in the 
luture and tlie reduction of conflicting reports through a 
more detailed recording oi meaningful factors and con
ditions. 
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TESTMETHOD 
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1. General 

I.I J Ilia Standard describes the factois which influence, 
bhuramry tests. These factors include specimen prepara
tion, apparatus. lest condition* (solution cunipositiuii. 
temperature, velocity, aeration, volume, method of 
supporting specimens, duration of test), methods of 
iHeanuig specimens, evaluation of results, and calculation of 
cuiiosion .rates. This.Standard also cnipliasuc* the impor
tance of recording all pertinent data and provides a check 
lot for reporting (est data. 

.1.2. Experience has shown that all metals and alloys do 

inn icrpund alike to ihe many factors that cunuol 
couosion and tlut "accelerated" corrosion tests give 
indicative results only. Consequently, it is impractical lo 
propose an inflexible standard laboratory corrosion, testing 
procedure for general use except for material qualification 
tests, when iundardtntion is obviously required. 

IJ In designing any corrosion test, consideration must be 
given, to the various factors discussed in this test method 
because these factors have been found lo affect greatly the 
results obtained. 

2. Specimen Preparation 

2.1 In laboratory tests, corrosion rates of duplicate 
specimens are usually within l'IDS under the same test 
condition*. Occasional exceptions, in which a large dif-
Icu'ikv is observed, can occur under conditions of border
line, patsivily of metals or alloy* tlut depend on a passive 
film fur their resistance to coiruswii. Inereforc. at least 
uunticaie specimens tliould be exposed in eadi test. 

2.2 If the effects of corrosion are to be deternuned by 
changes in mechanical properties, untested duplicate 
specimens should be preserved in a non-corrosive environ
ment for comparison with llie corroded specimens. The 
mechanical properly commonly uvd lor comparison is llie 
K-iisilc strength. The procedure for deicrniining this value Is 
shown in detail in ASTM Standard li-a-oo, 

2.i rite sate and tiki sliape of spectiuvns will vary with the 
puiposc of the lest, nature of llie materials, and apparatus 
used. A large surfacc-to-mass ratio and a small ratio of edge 
JKJ io total area are desirable. 'Ilieae ratios can be achieved 
tlirougli the uae. of square 01 cucular specimens of 
minimum thickness. Circular specimens shoukl.be cut 
pielcfaUy from duet and nut bat Mock to miniinuc llui 
exposed end grain. 

2.3.1 A circular specimen of.about I 1/2-inch 
diameter is a convenient shape 101 laboratory corro
sion tests. With a thickness of approximately I/8 inch 
and a S/lb or 7/loinch diameter hole for invunling. 
these speenranu will readilt pats through a 45/JO 
ground glass joint of a distillation kettle. Ihe total 
surface area ol a circular specimen is given by die 
following equation: 

A" - y < D , - d , i * w l > * t s d 

• where t • truckneu. I> • dianwivr ill llie <pccirncn. 
and d • diameter of Ilk.' rauuiilint liok-. Il llie hole is 
completely .covered by the mounting support, the last 
term (ted) in the equation is omitted. 

2-33 Strip coupons (2 x I x'l/16'or 1/8-inch) may 
be preferred as corrosion spedmens, particularly if 
inurface or liquid line effects are to be studied by the 
laboratory test, but such effects are beyond the scope 
of this.Standard. 

.2 3 J All specimens sltould be measured carefully to 
permit accurate calculation of the exposed ana*. An 
area calculation accurate to plus or minus 1% is 
usually adequate. 

2.4 More uniform results may be expected if a substantial 
layer of metal is removed from the specimens to eliminate 
variations m condition of the original metallic surface. This 
can be done. either by chemical treatment (pickling), 
electrolytic removal, or by grinding with a coarse abrasive 
paper or doth, such as No. SO. using can not to work 
harden the surface (see Section 2.7). At least 0.0001 inch 
or 10 to 15 milligrams par square inch atould be i amoved. 
If clad alloy specimens are to be used, special attention 
must be given to insure that excessive metal is not removed. 
After final preparation of the specimen surface, the 
specimens should be stored in a desiccator until exposure if 
they are not used immediately. 

2.5 exposure of sheared edges should be avoided unless 
the purpose of the test it to study effects of the shearing 
operation. Il may be desirable to test a surface representa
tive of the material and metallurgical condition used in 
practice. 

2.0 The specimen can be stamped with an appropriate 
identifying mark. 

2.6.1 The stamp, besides identifying the specimen, 
introduces stresses and cold work in the specimen, 
that could be responsible for localized corrosion 
and/or sires* corrosion cracking. 

2.0.2 Stress corrosion cracking at the identifying 
mark is a positive indication of suacepiibnlly to such 
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corrosion; however, the absciic- ul' wracking Jiuuld 
nut be inteipiclcd as indicating icsisuncc. Additional 
tests should be run to study srft.-cilii.-alU the cl'iccts of 
stress. 

2.7 Hnal surface treatment of the specimens should 
include finishing with No. 120 abrasive paper or cloth, or 
the equivalent. - unless tltc surface is to be used in the 
niiH-finished condition. This resurfacing may cause some 
surface work-hardening lo an extent wlucli will be deter
mined by the vigor of the surfacing operation but is not 
ordinarily significant. 

2.7.1 Coupons of different alloy compositiuns 
should never be ground on the same cloth. 

2.7.2 Wet grinding should be used on alloys which 
work harden quickly, such as the austenitic stainless 
steels. 

1 8 Hie specimens should be finally degreased by scrub
bing with bleach-free scouring powder, followed by 
tlHiruugh rinsing in water and in a suitable solvent I such as 
acetone, methanol, or a mixture of So-.' methanol and 5OT 
etlicr) and air dried. • For relatively soft metals such as 
alunanum. magnesium, and copper, scrubbing with abrasive 
puwder is not always needed and can mar tltc surface of tltc 
lpvcuiun. The use of towels fur drying nay introduce an 
emit, through contamination of the specimens with grease 
ur lint. 

2.V The dried specimens should be weighed on an 
analytical balance to an accuracy of plus or minus 0J 
milligram. 

2.IU The method of specimen preparation should be 
described when reporting tests results to facilitate mttrpre-
tation of data by other persons. 

2.10.1 Reports should include trade name or 
composition of specimens in the following order of 
preference: (a) chemical composition determined by 
analysis, (b) approximate or nominal chemical 
composition, and (c) trade name or grade- and-
specification (if bought to MIL. ASTM. etc.) 

2.10.2 Metallurgical condition of the specimens 
including the degree of hot or cold working and heat 
treatment, should be described as completely as 

2.11 The use of welded specimens is often 
because some welds may be cathodic or anodic to the bate 
metal and nay affect the corrosion. -

2.11.1 The heat-affected lone is alio of importance 
but should be studied separately because welds oh 
coupons do not faithlully reproduce heal input or 
size effects of full-size v 

2.11.2 Corrosion of a welded coupon is best reported 
by description and thickness rneasuremenU rather 
than a muVoer-year ran because the attack 1s 
normally localized and not representative of the 
entire surface. 

2.113 A complete dhamion of corrosion testing of 
welded coupons or the effect of ha t treatment on 
the corrosion resistance of a metal is not within the. 
scope of this Standard. 

3 . Equipment and Apparatus 

3.1 A versatile and convenient apparatus should be used, 
consisting of a kettle or flask of suitable size (usually 500 
to 5000 milliliters), a reflux; condenser with atmospheric 
seal, a sparger for controlling atmosphere ur aeration, a 
Ihermuwell and temperature regulating device, a heating 
device (mantle, hot prate, or bath;, and a specimen support 
system. If agHation is required, the apparatus can be 
modified lo accept a suitable stirring mechanism such as a 
magnetic stirrer. A typical resin flask set up for this type, 
lest is shown in Figure I. 

312 These- suggested components can-be modified, simple 
fied. ur made more sophisticated to fit the needs of a 
particular investigation. The suggested apparatus is basic, 
and the apparatus i» limited onr» by the judgment and. 
ingenuity of the investigator. 

3.2.1 A glass reaction kettle can be ua 
configuration and stie of iperimans will permit entry 
through the narrow kettle neck. 

3.2.2 In sum* cases,':a wide mouth jar with i 
suitable' closure is sufficient when simple immersion 
tests'at ambient temperatures are to be invest leased. 

3.2J Open beaker tests should not be used because 
of evaporation and contamination. 

3^.4 In more complex testa.' provisions nstght be 
needed for continuous flow or repicnishmenl of the 
corrosive liquid wiukr sirnultaneoualy maintainmg • 
controlled atmosphere. 
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4. Test Condition 

4.1 Selection of the condiliuni Tor i laboratory couoaon 
test will be determined by the purpose of the ten. 

4.1.1 If the leu is to be a guide for the •election of 
41 material for.a pirtlrulsr purpose, the limits of 
cootroUint factors in service must be determined. 
These factors include oxygen concentration, tempera
ture, rate of flow, pll value, and other important 
characteristics of the solution. 

be made to duplicate all 
test. 

4.2 An effort 
conditions in the 

4 J It b) important that test conditions be controlled 
throughout the test in order to ensure reproducible results. 

4.4 The spread in corrosion rale values for duplicate 
specimens in a given test probably should not exceed 110% 
of the average when the attack is uniform. 

4 J Con^osiUoa of solution. 

4.3.1 Test solutions aSould be prepared accurately 
from chemicais conforming to the Standards of the 
Committee on Analytical Reagents of the American 
Chemical Society,' and distilled water, except in 
those casts where naturally occurring solutions or 
these taken directly from some plant process are 

4.3.2 The composition of the test solution should 
be controlled to the fullest extent possible and should 
be described as completely and as accurately as 
possible when the results are reported. 

4.3.2.1 Minor constituents should not be 
overlooked because they often affect corro
sion rates. 

4 5 2 2 Chemical coutent should be reported 
as percentage by weight of the solution. 
Molarity and normality are also Mpful in 
defining the concentration of chemicals in the 
test TTr4l>,î m 

4 J J The composition of the test solution should 
be checked by analysis at the end of the test to 
determine the extent of change in composition, such 
al might result from evaporation. 

ASA evaporation losses Jtould be controlled by a 
constant level device or by frequent additions of 
appropriate sohitiori to maintain the original volume 
within* 1%. 

4.5.5 In some cases, composition of the test sulu-
tion may change as a result of catalytic deoompo-

* • » * • 
• asav 
•nSea . Caa 

t * M * « i el Oa tank sap feeask vast 
eaa as easa* at naakaS av • » 
I A • aaaaaaa*. • • mtm I k * . C • eaaansas auaa 

aarin, O • eat hast. I • h M k n w * ) . • • 
. a • eaaaaa a> He* aw aaaasaal aaaaaaa 

iH-Mlfcaiasaaaaw. 

sition or by reaction with the test coupon. These 
changes should be determined if possible. Where 
required, the exhausted constituents should be added 
or a fresh solution provided, during the course of the 

4.5.6 When possible, only one type of metal should 
be exposed in a given test If several different metals 
are exposed in the same solution, the oniiosiun 
products from one metal may affect the rate of attack 
on another metal. For example, copper corrosion 
products can reduce corrosion of stainless steel and 
titanium but can accelerate corrosion of aluminum. 

4.6 Temperature of solution. 

4.6.1 temperature of the corroding solution should 
be cdhirolled within t I C (± l . 8 f ) and must be 
Mated in the report of test results. 
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4.6.2 If no specific temperature, well as boiling, is 
required or if a temperature range is tu be investi
gated, the selected temperature! used m tlie test must 
be reported. 

4.6.J For testa at ambient teniperaturcs. the tests 
should be conducted at the highest temperature 
anticipated for stagnant storage in summer months. 
This temperature may be as high as 40 to 45 C (104 
to 11J F) in some areas. The variation in temperature 
should be reported also (e^.. 40 C t 2 C). 

4.7 Aeration of solution.. 

4.7.1 Unless specified, the solution should not be 
aerated. Most tests related lo process equipment 
should be run with the natural atmosphere inherent in 
the process, such as the vapors of the boiling liquid. 

4.7.2 If aeration it used, the specimens should not 
be located in the direct air stream from the sparger. 
Extraneous effects can be encountered if the air 
stream impinges on the specimens. 

4.7 J If complete inclusion of dissolved oxygen is 
necessary, specific techniques are required such at 
prior heating of the solution and sparging with an 
inert gas (usually nitrogen). A liquid atmospheric seal 
is required on the test vessel to' prevent further 
contamination. 

4.7.4 If oxygen saturation of the test solution a 
desired, toil can beat be achieved by. sparging. For 
other degree* "6f • aeration., the solution, should be 
sparged with synthetic mixtures of air or oxygen with 
an inert gai 

t.8 Solution velocity. 

4.8.1 The effect of* velocity it not usually deter
mined in normal laboratory test* although specific 
tests have been designed for this purpose. However, 
for the sake of reproducibility, some velocity control 
ia deniable. 

4.8.2 Tests at the boiling point should be conducted 
with minimum possible heat input, and boiling chips 

be used tu avoid excessive turbulence and 

-*•>.I The volume of the test solution should be 
large enough to avoid any appreciable change in its 
collusiveness either through exhaustion of corrosive 
constituents or accumulation of corrosion products 
thai might affect further corrosion. 

4.9.2 A suitable volurraMo-area ratio is 125 milli
liters of solution per square inch of specimen surface. 
This corresponds to the recommendation of ASTM 
Standard A262-64T for the Huey Test. 

4.0.J The preferred volumt-to-area ratio is 250 
milliliters of solution per square inch of specimen 
surface at stipulated in ASTM Standard A-279-63 on 
"Total Immersion Corrosion Test of Stainless Steals.'' 

4.0.4 When the test objective is to determine the 
effect of a metal ur alloy on the characteristics of the 
lest solution (for example, to determine the effects of 
metals on dyes), it it desirable to reproduce the ratio 
of wlution volume to exposed metal surface that 
exists in practice. The actual time of contact of the 
metal with the solution also must be taken Into 
account. Any necessary distortion of the test con
ditions must be considered when in let pis ting the 
results. 

4.10 Metises of supporting specimens. 

4.10.1 The supporting device and container should 
nut be affected by or cause contansuntion of the test 
solution. 

4.10.2 The method of supporting specimens will vary 
with the apparatus used for conducting the test but 
should be designed to insulate the specimens from 
each other physkaUy and electrically and to insulate 
the specimens from any metallic container or support
ing device used with the apparatus. 

4:1 O.J Shape and form of the specimen support 
should assure free- contact of the specimen with the 
corroding solution, the liquid line, or the vapor phase 
as shown in Figure 1. If dad alloys are exposed, 
special procedural will be required to insure that only 
the cladding is exposed unless the purpose is to test 
the ability of the cladding to protect cut edges in the 
test solution. 

4.8.3 In- tests conducted below the boiling point, 
thermal convection generally it the only source of 
liquid velocity. 

4.8.4 In lest solutions with high viscosities, supple
mental controlled stirring with a magnetic stirrer is 
reconunended, 

1.9 Volume of test solution. 

4.10.4 Some common supports are glass or ceramic 
rods, glass saddles, guns hooks, fluorocarbon plastic 
strings, and various insulated or coated metallic 
supports. 

4.11 Duration of test. 

4:1 IJ Although duration of any test will be deter
mined by the nature and' purpose of the test an 
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cxccHviit procedure I'ui evaluating the elicit of i:iue 
IHI CKfiuwni of lite mvlal J I IJ J U J oil the coni'sive-
iicss til' trie cnviroiuneui m Ijburjiufy lcM\ has IICVU 
presented by Wachlcr and irCNcdei.' I Ins iccimiquc 
is called Ihe "Planned Interval l o t . " and [lie proce
dure and evaluation of lesuli* arc given 411 XaMc I. 
Ulher procedures ihal icquirc ilw rcmovjt ,4 solid: 
curruaun products between exposure penult will nut 
measure accurately the normal cluinstcs ul cmrusum 
with Ume. 

4.11.2 Material! which experience severe corrosion 
generally do not need lengthy tests to obtain accurate 
common rate*. Although this assumption is valid in 
many cases, (here arc caws where it it nut valid. For 
example, lead exposed tu sulfuric acid corrodes at an 
extremely higli rale at first while building a protective 
him, then the rales decrease considerably so that 
further corrosion is negligible. The phenomenon ol' 
forming a protective film it observed with n u m \ 
corrosion resistant materials, and therefore short tests 
on such materials would indicate a high curiosion rale 
and would be completely misleading. . 

4 .11J Short lime tests also : can give rmsleading. 
results on alloys thai form passive films, such as 
stainless sleets. With borderline conditions, a pro' 
longed,test nay be needed to permit breakdown of 
the passive fUm and subsequently more rapid attack. 
Consequently, tests run fur- long periods are con
siderably more realistic, than thus*, conducted, for 
short duration*. This statement must be qualified by 
slating that corrosion should not proceed to tlie point 
whan the original specimen sue or the exposed area 
is drastically reduced or. where the metal is per
forated. 

4.11.4 If anticipated corrosion rates are moderate or 
low, the following equation' gives a suggested test 
duration: 

TABIC 1 - Ptarustd Interval Ton" 

DunrJoa of last (he) -
•2000 

n lc(mpy) 

rixamptn: Where the corrosion rate is 10 mpy. the 
test should run for at least 200 hours. I f the rale is I 
mpy, Ihe duration should be at least 2000 hours. 

4.11.4.1 This method -if estimating test 
duration is useful only as an aid in deciding, 
after a lest has been made, whether or not it is 
desirable to repeal ihe test for a longer period. 
The most common testing periods are 4H to 
Ibgfiour<t2to7day>i. 

4 11.5 In some cases, it may be uecessaiy in know 
Ihe degree of contamination caused by tlie products 
of corrosion: this can be accomplished by analysis of 

t Reprinted by permission Iran "Uscmical hispnoerioi fragrosi." 
Jane, 1947.) 

A«»i 
A j 

?«-
ruse 1*1 

Identical ascrim.niall plsead in the sane cuiioiUa fluid. Imposed 
tuisJitions of Uw test kept constant tor enum ttros I • 1. Letters, 
A|. A|. A|«|, Is, repnsant cmiuiiua damage exptrieaecd by cadi 
lest specimen. A] is calculated by aibuactins At baa A , < ( . 

I In unaanii Daring Ciniraiua.Test 

A . - B 
B < A ( 
A, < • 

A , - B 
A, < B 
B < A , 

Metal 

MatriConodibfl)qr Ckttaria 

A , - A , - B 
A, < A | - B 
A, - B < A j 
A , - B < A | 
A , < B < A | 
A, > B < A , 
A , < A , - B 
A | < B > A , 
A, < B < A , 

Iteaaasiaof UtsmlOanoakaiToa 

Cgodittoos: Ospttota strips of kswcaibou Mast, each 3/4 by 3 in. 
anmarsed ia 200 ml of 10» A i d , • 90 * S O , mtxtare thtoofh 
which dried HO fas was stowry babbM at aim. prrasra. 
Tcmpcransia 90 C 

Interns, WLLoas, foaatrsrioa. 
adls/yt 

A | . 

A, . 
A1..1 
B . . 
A , 

O l 
M 
0-4 
J-l 

calc.3-4 

A , < B ' < A, 

1080 
1430 
1460 

70 
30 

0.03 < t t l l < 1.69 

1.69 
2.24 
2.29 
0.11 
0.0) 

620 
270 
210 
40 
18 

Ihenirora. Ikruid markedly decreased in cvnosivcnm duriag una. 
and formation of. partially piwUKttve tea* oa Use stool was 
indicated. 
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the AI IUI IUI I alter euiio*iuii II.«N i-ccuncd. the. .'uitu-

M.'M uic can be calculated I'totii the ivuccmratiou ol 
ilk' malm metal found in llic solution, and it cm be 
coutuatcd tu thai determined liuiu 11>~" weight loss ul' 

lhe ^Kcuncnv However, some ul' llic corrosion 
tm<duct> usually adlicrc 10 the specimen as a wale. 
jnU the corrosion talc calculated t'roin llic nielal 
content in lite solution is not always correct. 

5. Methods ol'Cleaning Specimens After the Test 

5. 1 Uet'orc speciincns are cleaned, their appearance should 
be observed and recorded. Location ol' deposits, vaiianons 
in types ol' deposits, ur variationi in corrosion products are 
extremely important in evaluating localized corrosion, such 
u pilling and concentration cell attack. 

5.: Cleaning specimens alter the test is a vital step in the 
corrosion test procedure and. if not done properly, can 

: misleading results. 

5.-.1 Generally, the cleaning procedure should 

TASL£ 2-MlUxx* tor Chemical Cloning oi Corrosion Tot Soocinwu, Afar Caposura 

Teener* 
M t t B i l l 

Aluminum and 
Akunmum AUoyi 

Copper sno 
Copper Alloys 

Lead and 
Lestf Allots 

Iron ana Steel 

Mituwilnai and 
Uafjssswas Alloys 

N idu land 
NfcmclAnoys 

SlmvJeu Steel' 

• m i a d Tin Alloys 

Zka 

Chemical 

70.'. I I N O , 

ZlCrUi. 5'.! Iijnjt. Sum. 

is- :u.; IICI 

j-itr; I I .SO. 

I ' ; acetic ileal 

5'.' jiiMKHiwro acetalv 

M l f / I N * O I I . 
50s/ lmanauoL 
0i62 S/l hydra/loo vt ja le 

20.1 NaUII . 200gll <mc dart 

euac . l lCLaO( / l 
Sn t l j ' : ' Ju / ISb« l J 

i r : CIOJ. n ,\«< ro4 suin. 

ISOr.t l td 

io» u,y>4 

I O : I I N O I 

i y . >u,nj. 

io: NIUCI 
M U S K * by 

S'. t r O , . V.i A l N U j Sola. 

Suturalrd anosMwiuia 
acetate 

- lOUs/ INal 'N 

T i e * 

2 0 min 

10 mm 

2-J min 

2. J min 

10 ram 

5mo» 

?0misi.ur 
until ckan 

$ mm 

t i i u l clean 

15 rain. 

Until ctam 

Until clean 

Until ck-an 

lOmei 

} m m 

2 0 w x 

Utus) d o n 

IS min 

u r n 

Room 

175-US 1 

1 T»-BS C> 

Room 

Room 

Hol la* 

Hot 

tkHbng 

Boiltng 

CoM 

noaasj 

Room 

Room 

140 r' 

I 6 0 O 

. *"»% 

Room 

tlinslniof. 

Room 

Kuom 

Restarts 

louow by liehi scrub. 

Used when oxide rum 
re i ixs l lMOj i rcat -
m m . lolluw by 7f».: 
U N O ) treatment pre
viously dcurbud. 

|.'o||ow by Ujlit scrob. 

Kollesv by Ijabi scrub. 

1-oUow by Hjbi s m b . 
Removes* * ) . 

I'ullow by Ikjbt stratk 
Removes PbO and/of 
PtoSO*. 

I'ollow by ujhl arub. 

... 

... 

...' 
Avoid ettfUamusstkm 
v n h cbluridrs 

l o l l o o by tcmbbint. 

r'ouow by Ikjbl 

l o u o w by Ufbt s n b . 

. . . • 
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remove all corrosion products from specimen* with a 
minimum removal of sound metal. 

3.2.2 Set rules cannot be applied to specimen 
cleaning became procedures will vary depending on 
the type of metal being cleaned and on the degree of 
adherence of corrosion products. 

5.3 Cleaning methods can be divided into three general 
categories: mechanical, chemical, and electrolytic. 

S.3.1 Mechanical cleaning includes scrubbing, 
scraping, brushing, mechanical shocking, and ultra
sonic procedures. Scrubbing with a bristle brush and 
mild abrasive is the most popular of these methods; 
the others are used principally as a supplement to 
remove heavily encrusted corrosion products before 
scrubbing. Can should be used to avoid the removal 
of sound metal. 

5J.2 Chemical cleaning implies the removal of 
material from the surface of the specimen by dissolu
tion m an appropriate chemical solution. Solvents 
such as acetone, carbon tetrachloride, and ilcutioi. are 
used to remove oil. grease, or resin and are usually 
applied prior to other methods of cleaning. Chemicals 
are chosen for application to a specific material. Some 
of these treatments in general use are outlined «i 
Table 2. 

5 J J Electrolytic cleaning should be preceded by 
scrubbing to remove loosely adhering corrosion 
products. One method of electrolytic cleaning that 

has been found to be useful for many metals and 
alloys is as follows: 

Solution S*(by weight)li,S04 

Anode Carbon or lead 
Cathode Test specimen 
Cathode CD 20 amp/dm' 

(129 amp/so, in) 
Inhibitor 2 cc organic inhibitor 

per liter 
Temperature 74 C (165 F) 
Exposure period... 3 minutes 

5 J J . I Precautions must be taken to insure 
good electrical contact with the specimen, to 
avoid contamination of the solution with 
easily reducible metal Ions, and to insure that 
inhibitor decomposition has not occurred. 
Instead of using 2 milliliters of any proprie
tary inhibitor, 0.5 gram per liter of inhibitors 
such as dkxthotoryl thiourea or quJnoune 
euuodide can be used. 

5.4 Whatever treatment is used to dean specimens after a 
corrosion test, its effect in removing metal should be 
determined, and the weight loss should be corrected 
accordingly. A "blank" spedmen should be weighed 
before and after exposure to the cleaning procedure to 
establish this weight toss. 

5.4.1 Following removal of all scale, the spoUracu 
should be treated as djsnnaed in Section 2.8. 

5.4.2 A description of the cleaning method should 
be included with the data reported. 

6. Evaluation of Results 

6.1 After corroded specimens have been cleaned, they 
should be re weighed with an accuracy corresponding to 
that of the original weighing. The weight Ion during the 
test period can be used as the principal measure of 
corrosion. 

6.Z2 The site, shape, and distribution of pits 
should be noted. A distinction should be made 
between those occurring underneath the supporting 
devices (concentration cells) and those on surfaces 
that were freely exposed to the test solution. 

6.2 After the specimens have been reweighed. they should 
be examined carefully for the presence of pits. If there are 
pill, the average and maximum depths of pits are deter
mined after measurement with a pit gauge or a calibrated 
microscope which can be focused first on the edge and then 
on tlsc bottom of the pit. An excellent discussion of pitting 
corrosion has been published.' 

b.2.1 Pit depths should bu reported in millimeters 
or thousandths of an inch lor the lest period and not 
interpolated or extrapolated to millimeters per year 
ut thousandths of an inch per year or any other 
arbitrary period because rarely, if ever, is the rate of 
initiation or propagation of pits uniform. 

0.3 If the material being tested is suspected of being 
subject to dealloying forms of corrosion such u dezmcUV 
caiion. or to intergranular attack, a cross section of the 
specimen should be nucroscopicatty examined to determine 
the type and depth of such attack. 

6.4 The specimen may be subjected to simple bending 
tests to determine whether any embrittlement has occurred. 

o.S It may be desirable to make quantitative mechanical 
lesu to compare the exposed specimens with uncorroded 
specimens reserved for the purpose, as described in Section 
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7. Calculating Corrosion Kate* 

7 | The calculation of corrosion rates requites wveral 
pieces of information and several assumptions. 

7.1.1 The use of corrosion rales implies that all 
weight Ion has been due to gciida! corrosion and noi 
to localized corrosion, such as pilling or sensitized 
areas on welded coupons. Localized corrosion is 
reported separately. 

7.1.2 The use of corrosion uic* also implies that 
ihc material has not bean internally attacked as by 
dezincsfkation or inlerpanulai corrosion. 

7. t .3 Internal attack can be expressed as a corrosion 
rale if desired, ttowovcr, the calculations must not be 

. based on weight loss, which i» usually small..but on 
uiicrotections which sliow depth of attack. 

7 . i Assuming that localized or miernal corrosion is not 

picscin oi are recorded sepatatcly in die report, the 
cmiusion rate expressed as mils penetration per year (ropy) 
»r millimeters per year (mnipy) can be calculated by the 
equation*. 

wt loss x 534 
m p y " (area) (time) (metal density) 

wt loss x 13.56 

(area) (time) (metal density) 

where weight hns is in milligrams, area it square inches of 
metal surface exposed, and time is hours exposed. 

Metal density of many common alloys (expressed in grams 
per cubic centimeter) is listed in Table 3. The density for 
new or unlisted alloys can be obtained from the producer 
or from various metal handbooks. 

TABLS3 - Oamiiv o« C O H W W Mmli tor Ua> la CoiroaMn Suae CafcutaHoas' 

AB»r Dtaaty. 
• • * < * 

Afcmasrm 
9»0«AI ; . . . . . . : . . . . . . : . .'• 2.71 
AL1.2MV . . . . - . . - .':• <.:•'. . . . . 2.71 
AL i .oM( ,a *s i . a2s r r 2.70 

Bran 
S5Ca,l5Za "•' «.73 
7 I O . n Z n . I S a 8.51 
UOJ.11ZS 8.47 
40 O . 19.23 Za. a75 Sa t.4l 

95Ca.5Sri •..•: . . . . . . . . . . . 
90 Oh 10 Sa : 
a5Ca.5 5a.JZa.srb 
« I C K J si , \ . . . . . . . . : . . . 
95(.«. 5 Al •.' 
85-90O>. lOAi •'.-. . . . 

CauwNfaaaV • • >•' '<•• 
NC«.IO.Ni<. ; , : . / . . . . . . . „ - . . , 
7 0 m . M M . . . . , . . , _ ; . . . . . 

baa 
• 4 F K 1 . 5 C . U S 1 . ..:>..,. . -
9»F* .10C . .... . . . . . . . . . . 
99.94 U . 0.025 3.6.017 Ma. ao l2 C 0.U05 r . . . 
M . l l < . l 4 J S t . a l 5 M a . a a 5 C 

8.M 
a.7t 

. «-»0 
IL53 

' 8.17 
' 7.58 

8-91 

. * - • * 

7.00 
.. 7.44J 

7.W 
7.00 

ABO, 
g/ee 

Lead 
99.90* Pb '11.34 

Nktal 
99.4Nl*C» 8.89 
67NI. JOCu 8.84 
6 IN i .MMo.5Ke . . 9.24 
5 8 N L I 7 M o . l 5 0 . 5 W . 5 F * 8.94 
U 0 N i . l 4 O . t r > g J l 

Start 
0.20C.Ma,P,S 7JJ 

SMnktsShna 
I lJO.IJ-50Cr.ai5C . . . . . . . . 7.75 
l4 .UM8.00O.a i2C 7.70 
lg.00-2u00O.8.otM100NL0.08C . : ' 7.93 
l6.00-l8.00O.10.UO-14.00Ni, 

2.00-3.00 Ma, aoac 7.M 
I70O-IV.00Q.9.00-1100NI.0.O8C.TV . . ... ' 102 
17.00-19.00 Cl. 9 J» 12.00 Ni.aOSC.Ch- L02 
l9.00-2l.00O.24.00-la00NL100-l.00Md. 
. 1.00-4.00 Ca . . . 8JJ0 

Tinnaun -, . . . 1&60 

Tin. -. . . - - . . . , . . - . - . ......... 7J0 

Joaaarm 4iS4< 

«J1 
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H. I llie importance of reporting all data as completely as 
possible cannot be oMircraphatiatd. 

H. Reporting the Data 

8 J . I 0 Exact si7e.sl.1ape. and area of specimens. 

8 J . I I Treatment used to prepare specimens for lest. 

8.2 Expsjukm of the testing pioeuin in the'future or 
correlating the result* with tests of other invcstiiulors.will 
be possible only if all pertinent information is properly 
recorded. 

8 J The following checklist is a recommended guide lor 
reporting all important information and data: 

8.J. I Corrosive media and concentration (changes 
during test). 

8. J.2 Volume of test solution. 

8 J J Temperature (maximum, minimum, average). 

SJ.4 Aeration (describe conditions or technique). 

8.3.5 Agiution (describe conditions or technique). 

8 J . 6 Type of apparatus used Cor test. 

8J .7 Duration of each test. 

8.3.8 Chemical composiiion or trade name of 
metals tested. 

8.3.9 Form and metallurgical conditions of speci

mens. 

8 J . 12 Number of specimens of each material tested, 
and whether specimens were tested separately or 
which specimens were tested tat the same container 

8.3.13 Method used to dean specimens after expo--
sure and the extent of any error expected by this 
treatment.' 

8-3.14 Actual weight losses for each specimen. 

8.3.15 Evaluation of attack if other than general, 
such as crevice corrosion under support rod, pit depth 
and distribution, and results of microscopic examina
tion or bend tests. 

8.3.16 Corrosion rates for each specimen expressed 
as mils per year. 

8.4 Minor occurrences or deviations from the proposed 
test program often can have significant effects and should 
be reported If known. 

8.5 Statistics can be a valuable tool for analyzing the 
results from.lest -programs designed to generate adequate 
data and should be used wherever possible. Excellent 
•efercnecs for the use of statistics in corrosion studies 
include References 4 through 8. 

Rcicfettces 

1. Jo** * Ross*. Rsafrat Onanrah ind Standard!. I'iftb tdluoo. 
I>. Via Nasuaad Co.. Inc.. 12(1 AkAjndei St.. Prknlon. N. I . 
| i»*. 

2. A Wackier, and M. S. Tnnedn. t u f i w u i'caina Knkieooa of 
Metals far Platen fqulpoiem. cltrimW kugimvruu Proptn. 
4J.)tS-12*ll947Wunc. 

). N. U. Urcenc and M. U. I omww. \ ( mital AaM> M« of Piiliae 
Coftaaoa. U I M M . 15. lit tl»5>»i fenutfy-

4. Harold S. MkkfcJ.Ttwcnaj K. Suiwuod. and Clurln I . Reed 
Itdners). Applied Muhnnaliuint'lK'iukal hmnrcnnr-"wood 
cdMoa). McCn»4lin. New York. N. Y . IV57 

5. I). M. Ooufho. Are Von Urine of ,\ha«ns Uala? Paper prnenied 
at lh« Nofdaast-Norlb Ccatial Kcpoti CunlerriRV. Nalnctd 

Aandaliea of Conoaon bnejaam, October -4-6, IMS, Put* 
boojh. Pa.' 
W. J. Yuuata. txperimcauiiDn and fttanamneni. NaUsaal 
Seiraca Tcacbcri Association. WasMaiton. D C 1M2. 
I-. K. Bouts and C. fc. C. Tucker.. Statistical Dbuibutiea of 
Knduraro la Mcclrocfcemical StreaK'orioaaa.Tna. Cbnoaow. 
21. l7)(19«5lMay. 

. Corapftatioa or fcjuantles of Applying Stallages to Corroaoa 
ProMnnt. Report of ASTM Committee C-l ea Corroaoa of 
Metata. pnraied by Subcommittee III on SuUalcs. A3TM.19K 
Rate St.. Philadelphia. Pa. 
Metsh Handbook. American Society fur Means. Metals Park. 
Novelty. Ubio. Mb Edition. Vofcimc I. 1961. 

Statutory Authority: MS s 116.07 subd 4 
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Tttfc 10 C.F.R. Waste Dbpoaai 

I 20.301 General requirement. 

No licensee shall dispose of licensed material except: 

(a) By transfer to an authorized recipient as 
provided in the regulations in Part 30, 40, or 70 of this 
chapter, whichever may be applicable; or 

(b) As authorized pursuant to ( 20.302; or 

(c) As provided in 9 20.303 or t 20.304. ap
plicable respectively to the disposal of licensed material by 
release into sanitary sewerage systems or burial in soil, or in 
i 20.106 (Radioactivity in effluents to unrestricted areas). 

[23 FR 10914, Nov. 17, 1960, as 
July 23, 1974] 

at 39 FR 27121, 

t 20-302 Method for obtaining approval of proposed 

(a) Any licensee or applicant for a license may 
apply to the Commission for approval of proposed proce
dures to dispose of licensed material in a manner not other
wise authorized in the regulations in this chapter. Each ap
plication should include a description of the licensed mate
rial and any other radioactive material involved, including 
the quantities and kinds of such material and the levels of 
radioactivity involved, and the proposed manner and condi
tions of disposal. The application should also include an 
analysis and evaluation of pertinent information as to the 
nature of the environment, including topographical, geologi
cal, meteorological, and hydrological characteristics; usage 
of ground and surface waters in the general area; the nature 
and location of other potentially affected facilities; and pro
cedures to be observed to minimize the risk of unexpected or 
hazardous exposures. 

(b) The Commission will not approve any ap
plication for a license to receive licensed material from 
other persons for disposal on land not owned by the Federal 
government or by a State government. 

(c) The Commission will not approve any ap
plication for a license for disposal of licensed material at sea 
unless the applicant shows that sea disposal offers leas harm 
to man or the environment than other practical alternative 
methods of disposal. 

( 20 JOS Dbpoaai by release Into sanitary sewage sya-

No licensee shall discharge licensed material into a sani
tary sewerage system unless: 

and 
(a) It is readily soluble or dispersable in water; 

(b) The quantity of any licensed or other 
radioactive material released into the system by the licensee 
in any one day does not exceed the larger of subparagraphs 
(1) or (2) of this paragraph: 

(1) The quantity which, if diluted by the average 
daily quantity of sewage released into the sewer by the 
licensee, will result in an average concentration equal to the 
limits specified in Appendix B, Table I, Column 2 of this 
part; or 

(2) Ten times the quantity of such material spec
ified in Appendix C of this part; and 

(c) The quantity of any licensed or other 
radioactive material released in any one month, if diluted by 
the average monthly quantity of water released by the licen
see, will not result in an average concentration exceeding 
the limits specified in Appendix B, Table I, Column 2 of 
this pare and 

(d) The gross quantity of licensed and other 
radioactive material released into the sewerage system by 
the licensee does not exceed one curie per year. 

Excreta from individuals undergoing medical diagnosis or 
therapy with radioactive material shall be exempt from any 
limitations contained in this section. 

i 20J04 Dbpoaai by burial In soil. 

No licensee shall dispose of licensed material by burial in 
soil unless: 

(a) The total quantity of licensed and otter 
radioactive materials buried at any one location and time 
does not exceed, at the tune of burial, 1,000 times the 
amount specified in Appendix C of this part; and 

and 
(b) Burial is at a minimum depth of four feet; 

[23F.R. 10914, Nov. 17,1960, as amended at 26 F.R. 332,. 
Jan. 18, 1961; 36 F.R. 23138, Dec. 4, 1971] 

(c) Successive burials are separated by dis
tances of at least six feet and not more than 12 burials are 

; in any year. 
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I 20 JOS Treatment or disposal by 

No liccnieo shall treat or dispose of licensed material by 
lacinrmion except as tpeciflcaUy approved by Ifae Commis-
•ioo purmut to { ( 20.106(b) and 20.303. 

(29 FR 14435, Oct 21. 1964] 

120.106 

(a) A licence shall not pouen. use. or trans
fer licensed materialso asto relate to a unrestricted sea 
radioactive material in > out rmi al kins which exceed the lim
it! epecified in Appendix "B", Table II of mil part, except 
as amhorind purniant to | 20.302 or paragraph (b) or this 
taction. For purposes of thit section conifiilitiinnt may be 
averaged over a peiiou not greater man one year. 

(b) An application lor a license or i 
may include auputed limitt higher than those specified in 
paragraph (a) of this section. The Commission will approve 
the proposed limitt if me applicant dciuonthaict: 

(1) That me applicant bat made a reasonable ef
fort to " • " " " the radioactivity conrsinrd in effluents tp 

(2) That it it not likely that radioactive material 
discharged in the effluent would result in the exposure of an 
individual to concentrations of radioactive material in air or 
water einirding the limits specified in Appendix "B", 
Table H of this pan. 

(c) An application for higher limits pursuant to 
paragraph (b) of mis section shall include information dem
onstrating that the tpplirant has made a reasonable effort 
to mi«iiiniT» the radioactivity discharged in effluents to un
restricted areas, and thai) include, as pertinent: 

(1) Information as to flow rates, total volume of 
x*""", peak concentration of each radionuclide in the 
effluent, and concentration of each radionuclide in the 
effluent averaged over a period of one year at the point 
where the effluent leaves a Mack, tube, pipe, or similar 
conduit; 

(2) A description of the properties of the 
effluents, including: 

(i) rhrmK-sl composition: 

(ii) physical characteristics, including sus

pended solids content in liquid effluents, and nature of gas 
or sriosol for ah* effluents; 

(iii) the hydrogen ion couceiuialions (p") 'of 
liquid effluents; sad 

(iv) the size range of particulates in effluents 
released into air. 

(3) A ikaulpthiu of the anticipated human occu
pancy in the unrestneted area where the highest concentra
tion of radioactive material from the effluent is expected, 
and, in the case of a river or stream, a description of water 
uses downstream from the point of release of the effluent. 

(4) Information as to the highest concentration of 
each radionuclide in an unrestricted area, including antici
pated conccnuathau) averaged over a period of one yean 

(i) In air at any point of human occupancy; 

(ii) In water at points of use downstream 
from the point of release of the effluent. 

(5) The background concentration of radionu
clides m the receiving river or sin am prior to the release of 
liquid effluent. 

(6) A description of the environmental monitor
ing equipment, inrlurting sensitivity of the system, and pro
cedures and calculations to determine concentrations of 
radionuclides in the unrestricted area and possible re-concen
trations of radionuclides. 

(7) A description of the waste treatment facilities 
and procedures used to reduce the concentration of 
radionuclides in effluents prior to their release. 

(d) For the purpose of this section the concen
tration limits a Appendix "B", Table n of this part shall 
apply at the boundary of the restricted area. The concentra
tion of radioactive material discharged through a stack, pipe 
or similar conduit may be determined win respect to the 
point where the material leaves the conduit. If the conduit 
discharges within the restricted area, the concentration at 
the boundary may be determined by applying appropriate 
facrort for dilution, dispersion, or decay between the point 
of discharge and the boundary. 

(e) In addition to limiting concentrations in 
effluent streams, the Commission may limit quantities of 
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radioactive materials released in air or water during a spec
ified period of time if it appear! that the daily intake of 
radioactive material from air, water, or food by a suitable 
(ample of an exposed population group, averaged over a 
period not »«•—«4i»g one year, would otherwise exceed the 
daily intake resulting from continuous exposure to air or 
water containing one-third the concentration of radioactive 
materials specified in Appendix "B", Table D of this pan. 

( 0 The provisions of this section do not apply 
to disposal of radioactive material into sanitary sewerage 
systems, which is governed by 5 20.303. 

[29 P.R. 14434. Oct. 21, 1964] 

Statutory Authority: MS s 116.07 subd 4 

7045.1220 APPENDIX I. 

TUa W CSLBT 

11500.41 Method of testing primary urttant 

Primary liiUauun to the skin is measured by a patch-test 
technique on the abraded and intact skin of the albino rabbit, 
clipped free of hair. A minimum of six subjects are uaed in 
abraded and intact skin tests. Introduce under a square 
patch, such as surgical gauze mnniring 1 inch by 1 inch 
and two single layers thick, 0.3 millilitrr (in the case of 
liquids) or 0.J gram (in the case of solids and semisolids) of 
the test substance. Dissolve solids in an appropriate solvent 
and apply the solution at for liquids. The animals are im
mobilized with patches secured in place by adhesive tape. 
The entire mink of the animal is then wrapped with an 
impervious material, such as rubberized cloth, for the 24-
bour period of exposure. This material aids in *"*;-,*i»i"g 
the test patches in position and retards the evaporation of 
volatile inbstenfft. After 24 hours of exposure, the patches 
are removed and the resulting reactions are evaluated on the 
basis of the itnign"*'* value* in the following table: 

Value' 
Eijllftfliua mo? eschar formation: 

No erythema'. 
Very slight erythema (barely perceptible) 

t Well-defined erythema 
Moderate to severe ciyihema 
Severe erythema (beet redness) to slight eschar 

-formations (injuries in depth) 
Ffsrma formation: 

No edema 
Very slight edema (barely perceptible) 
Slight edema (edges of area well defined by 

ftr OCDOOB teOstsKj .". • • 

value of the six or 
for each reading is the average 

animals subject to the test. 

Moderate edema (raised approximately 1 
millimeter) 3 

Severe edema (raised more than 1 millimrtrr 
and extending beyond the area of exposure) 4 

Readings are again made at the end of a total of 72 hours (48 
hours after the first reading). An equal number of exposures 
are made on areas of skin that have been previously 
abraded. The abrasions are minor incisions through the 
stratum corneum, but not sufficiently deep to disturb the 
derma or to produce bleeding. Evaluate the reactions of the 
abraded skin at 24 hours and 72 hours, at described in this 
paragraph. Add the values for erythema and eschar forma
tion at 24 hours and at 72 hours for intact skin to the values 
on abraded skin at 24 hours and at 72 hours (four values). 
Similarly, add the values (or edema formation at 24 hours 
and at 72 hours for intact and abraded skin (for values). The 
total of the eight values is divided by four to give the pri
mary irritation score; for example: 

Skin i 

Erythema and eschar 
formation: 
Intact skin 

Do 
Abraded skin 

Do 

Sunt 

Edema fonMtaoK 
lutict skin . . . . 

Do 
Abraded skin.. 

Do -;-

Subtotal . . . . 

total 
Thus, the primary irritation score is 12+4-3 . 

Exposure 
titntH 

(bom) 

24 
72 
24 
72 

Evaluation 
value 

2 
1 
3 
2 

. : . . . . . 8 

24 
72 
24 
72 

0 
I 
t 
2 

12 

Statutory Authority: MS s 116.07 subd 4 
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7045.1230 APPENDIX J. 

HAZARDOUS WASTE RULES 7045.1230 

Title 49 C f . R . 

I I 7 3 J 0 An explosive. 

(i) For the purpose of Pans 17IM8? of (hit 
tuhrhtptrr m explosive i* defined as any chemical com
pound, mnnire, or device* the primary or common purpose 
of which U to function by explosion, i.e., with substantially 
iiHisntaneom ideate of gasjindJieat,^.unless such com
pound, mixture, or device 11 otherwise 'specifically 
clanifled in Para 170-189 of this subchapter. 

t 173.30* 

For the purpose of Para 170-189 of this chapter, the 
following terminology is defined: 

. t (a) Compressed gas. The term "compressed 
gas" shall rtfiignatr any material or mixture having in the 
container an absolute pressure exceeding 40 p.s.i. at 70*F. 
or, regardless of the pressure at 70*F., having an absolute 
pressure exceeding 104 p.s.i. at 130T.; or any liquid 
fltmmable material having a vapor pressure exceeding 40 
p.t.i. absolute at 100T. as 'determined by ASTM Test 
D-323. 

(b) Flammable compressed gas. Any com
pressed gas as defined in paragraph (a) of this section shall be 
classified as "flammable compressed gas" if any one of the 
following occurs: 

(1) Either a mixture of 13 percent or less (by 
volume) with air forms a flammable mixture or the flamma
ble range with air is wider than 12 percent regardless of the 
lower limit. These limits shall be determined «t atmospheric 
trm|iriatun and pressure. The method of sampling and test 
procedure shall be acceptable to the Bureau of Explosives. 

(2) Using the Bureau of Explosives' Flame 
Projection Apparatus (see Note 1), the flame projects more 
than 18 inches beyond the ignition source with valve opened 
fully, or the flame flashes back and bums at the valve with 
any degree of valve opening. 

(3) Using the Bureau of Explosives' Open Drum 
Apparatus (see Note 1) there is any significant propagation 
of flame away from the ignition source. 

(4) Using the Bureau of Explosives' Closed 
Drum Apparatus (see Note 1), there is any explosion of the 
vapor-air mixture in the drum. 

(c) Non-liquefied compressed gas. A "non-
liquefied compressed gas".is a gas, other than gas in solu
tion, which under the charged pressure is entirely gaseous at 
a temperature of 70°F. 

(d) Liquefied compressed gas. A "liquefied 
compressed gas", is a gas which, under the charged 
pressure, is partially liquid at a temperature of 70*F. 

(e) Compressed gas in solution. A "compres
sed gas in solution" is a non-liquefied compressed gas 
which is dissolved in a solvent; 

(O Flammable range. The term *'fl« 
range" shall designate the difference between the minimum 
and maximum volume percentages of the material in air that 
forms a flammable compressed gas. 

(g) Filling density. The term "filling density-
shall drsignstr the percent ratio of the weight of gas in a 
container to the weight of water that the container will hold at 
60*F. (One pound of water equals 27.737 cubic inches at 
60*F.) For example, for a liquefied prtmlriim gas of 0.904/ 
0.310 specific gravity, a 100-pound cylinder holds 238.1 
pounds of water and the filling density is 42 percent; 
therefore the amount of gas permitted is 0.42x238.1 of 100 

(h) Service pressure. The term "service 
pressure" shall dfsignstr the authorized pressure marking 
on the container. For example, for cylinders marked "DOT. 
3A18O0", the service pressure is 1800 psig (pounds per 
square inch gauge). 

[29 F.R. 18743. Dec. 29, 1964, as amended by Amdt. 
173-16, 34 F.R. 18248, Nov. 14, 1969; Amdt. 173-54, 36 
F.R. 18469, Sept. 13. 1971 ] 

1173.300 Drflnlfkma 

(b) Flammable compressed gas. Any com
pressed gas si defined in paragraph (a) of this section shall. 
be classed as "flammable gas" if any one of the following 
occurs: 

J 177.824 RHftttng and Inspection of cargo tank*. 

(a) General. In accordanrf with > 173.33 of 
this chapter (cargo tank use authorization) every cargo tank 
and every compartment of a cargo tank authorized as a 
qualified container, except those cargo tanks having a 
capacity of 3.000 gallons or less 'used exclusively for the 
transportation of flammable liquids, must fulfill the applica
ble requirements as set forth in this section. 

(1) Each cargo tank, except specifications MC 
330 and MC 331 cargo tanks, must be in compliance with 
the testing requirements prescribed in paragraphs (a), (b). 

Noil 1: A dneripdon of die l a m of Bg>ta»h«i' F l — Projection Ap-
pantut. Open Dim Appnttu. Omcd Dran Appmtts. wd IIM IIMMI of 
tens any b* pracund horn ex Bunau of Eipfcuiw. 
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(c). and (d) of this section. Each cargo task must be in 
accordance with the marking requirement of paragraph (n) 
of this section. 

(2) Every cargo tank whether constructed in ac
cordance with DOT specifications or being operated as a 
novel tank under special permit authorization shall not con
tinue in service unless it has successfully fulfilled the testing 
requirements as set forth in this section. 

(b) Visual inspection requirements. Every 
cargo tank shall receive an external visual inspection at least 
once in ever 2-year period. The first such inspection shall be 
required at the time the next hydrostatic retest is due or prior 
to January 31,1969, whichever comes first. This inspection 
shall be made by a responsible and experienced inspector 
who shall record the condition of the items set forth below. 
The inspection record shall be approved and signed by an 
aumorized representative of the owner or operator. A writ-
ten report of each inspection shall be retained in carrier's or 
owner's files for a period of 2 yean after the date of inspec
tion. Where insulation precludes external visual inspection, 
the cargo tank shall receive a visual internal inspection for 
conoded areas, defects in welds or tank sheets. Where vis
ual inspection is precluded by both internal coating and 
external insulation or when the cargo tank is not equipped 
with a manhole, the tank shall be hydrostancaUy tested at 
5-year intervals except ss otherwise provided in paragraph 
(c) of this section. The tank shall not be placed in or re
turned to service if evidence of any unsafe condition is 
discovered and until such condition has been corrected. In
spection shall consist of the following items: 

(1) The tank shall be inspected for Conoded 
areas, bad dents, and defects in welds; defects in piping, 
valves, and'gaskets; and other conditions, including leak
age, which indicate weakness in the tank that might render it 
unsafe for transportation service. 

(2) Devices for tightening manhole covers must 
be operative and leakage at manhole covers and gaskets 
must be corrected. 

(3) Spring-loaded safety-relief valves rated in ex
cess of 7 p.s.i.g. shall be removed from the cargo tank and 
tested. 

(4) All emergency devices and valves must be-
free from corrosion, distortion, and any damage which will 
prevent their- normal operaQon. 

(5> Missing or loose bolts or nuts on any flanged 
connection, or blank flange must be replaced or tightened. 

Die. 
(6) Required markings on the tank shall be legi-

(7) The entire vehicle'shall be inspected for and 
comply with the Motor Carrier Safety Regulations, Part 
393, Chapter m, of this title. 

(c) Hydrostatic or pneumatic testing require-
mems. In addition CD the visual inspection requirements as 
contained in paragraph (b) of this section, hydrostatic or 
pneumatic testing of cargo tanks (or compartments) is re
quired to be conducted in accordance with the provisions 
crmtainrd in paragraph (d) of this section to qualify as an 
authorized container if. 

(1) The cargo tank has been out of service (I 
parting dangerous articles) 1 year or more, or 

(2) The cargo tank has been involved in an acci
dent in which it may have been dented, torn, or otherwise 
dsmaged so as to affect its product retention integrity, or 

(3) The shell of the cargo tank as originally man
ufactured has bees modified, or « 

(4) The cargo tank is operating under special 
permit authorization. Such tanks shall be hydrostancaUy 
tested once every calendar year unless otherwise provided 
fbr in the special permit, and shall successfully fulfill the 
requirements set forth in uaiagiapu (d) of this section. No 
two such required tests shall be closer than 6 months... 

(d) Hydrostatic or pneumatic testing proce-
dure. The requalifirarion as an authorized container of cargo 
tanks (or compartments) required to be hydrosmhrally or 
pneumatically tested in «<-~<<«~— with paragraph (a) of 
this section shall be based on successfully meeting the re
quirements of this paragraph. 

(1) General, (i) If a cargo tank is compartmented 
each compartment shall be similarly tested with the adjacent 
compartment empty and at atmospheric pressure. 

(ii> All closures shall be in place while the 
test is being made. During the test all relief devices shall be 
clamped, plugged or otherwise rendered inoperative. Relief 
devices shall be returned to then* operative condition im
mediately after the tests are completed. 

(iii) The tank or compartment must hold the 
prescribed pressure for at least 10 minutes. All tank valves, 
piping, and other accessories in rormmincation with the 
lading must be pressure tested and proven tight at the tank 
design pressure. 

(iv) Air pressure bearing portions of the 
heating system of a cargo tank (or compartment) employing 
such media as steam or hot wafer for heating the lading shall 
be tested under hydrostatic pressure and proven to be tight at 
14.06 kgVsq. cm (200 psig). Sysaems.employing.8ues for 
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******-|i the. lading shall be suitably tested to insure •"•*"•> 
product leakage into die flues or into the amiosnhcrc. 

(2) Hydrostatic test. For Hydrostatic testing, the 
tank (including its domes. If any) must be completely filled 
with water or a liquid having a viscosity similar to water. 
Pressure must be gauged at the top of the tank applied in-
arrorrtenr* with Table I following paragraph (d)(3) of this 

(3) Pneumatic test. Pneumatic pressure must be 
applied in accordance with Table I of this paragraph. During 
the pneumatic test the- entire surface of all Joints under 
pressure must be coated with a solution of soap and water, 
heavy oil, or other materials suitable for the purpose of 
foaming or bubbling to indicate the presence of leaks. Other 
mrthorts equally sensitive for • * T " - " m leaks may be 

TABLE I 
Tat 

prawn. 
Contamrr type: KGISQ. CM. 

MC 300. 301. 302, 303, 303, 306 0.2109 (3 psig) 
MC 304, 307 1.76'(2J1 psig) 
MC 310, 311.312 0.2109'(3* psig) 
•Orlttt • defdaopa BwUcbnwti 

(4) Required results. A cargo tank (or compart
ment) required to be hydrostatjcally or pneumatically tested 
in arronlanrn with paragraph (a) of this section may not be 
returned to service as a specification cargo tank unless it has 
successfully retained the applicable test pressure (see Table 
I in paragraph (d) (3) of this section) without leakage, undue 
distortion, excessive permanent expansion, or evidence of 
impmrting failure. The suitability of any repairs shall be 
* — — " j - " 1 by the same method of test. 

(i) Cargo tanks (or compartments) with heat
ing systems shall successfully withstand the hydrostatic 
pressure and »"—'—'•"" specified in paragraph (d) (1) (iv) 
of this section. 

(e) Compressed gas cargo tanks, specifications 
MC330andMC33l. Each cargo tank constructed in com
pliance with specification MC 330 or MC 331 (5 178.337 of 
this subchapter) must be inspected and tested in accord anrr 
with { 173.33 of this subchapter. 

( 0 Reporting requirements. Each motor car
rier shall file with the Director, Bureau of Motor Carrier 
Safety, Federal Highway Administration, Department of 
Transportation, Washington, D.C. 20390, a written listing 
of all MC 330 and MC 331 cargo tanks he has in service. 

Each motor carrier, upon placing in service or withdrawing 
from service any MC 330 and MC 331 cargo tank (other 
than a cargo tank used in interchange service which is re
ported upon by another carrier), shall file a supplemental 
report with the Bureau. 

(1) The initial listing and each subsequent report 
must include the following tafonnation: 

(1) The carrier's name, address, and tele
phone number. • 

(ii) One of the following statements: "Cargo 
tank placed in service" or "Cargo tank withdrawn from 
service;" as appropriate, followed by the date of placement 
or removal; 

(iii) The carrier's equipment number, manu
facturer's name, manufacturer's serial number, specification 
MC 330 or MC331, and "QT" (quenched and tempered) 
or "NQT" (not quenched and tempered). 

(2) A copy of each report required by this para
graph must be retained by the carrier at its principal place of 
business during the period the tank is in the carrier's service 
and for 1 year thereafter. However, upon a written request 
to, and with the approval of, the Director, Regional Motor 
Carrier Safety Office, for the region in which a motor carrier 
has his principal place of business, the carrier may ""•••—'-
the reports at a regional or terminal office. 

(g) Special testing required by the Depart
ment. Upoo the showing of probable cause of the necessity 
fbrretest, the Department may require any cargo tank to be 
retested at any time in accordance' with the requirements 
prescribed for its periodic ressst. 

(h) Test date markings. The month and year of 
the last test must be durably and legibly marked on the tank 
in letters not less than 114 inches high, on the right side near 
the from. These markings must be near the metal certifica
tion plate, except on any tank having the plate other than on 
the right side near the front. 

(i) Withdrawal of certification. If, as tile re
sult of an accident or for any other reason a cargo tank no 
longer meets the applicable specification, the carrier shall 
remove the metal certification plate or make it illegible (see 
i 173.24(cXlXv) of this subchapter). The details of the 
conditions necessitating withdrawal of the certification must 
be recorded and signed on the written certificate for that 
cargo tank. The vehicle owner shall retain the certificate for 
at least 1 year after withdrawal of the certification. 

                        
MINNESOTA RULES 1983

Copyright © 1983 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
                                                                      



i 
Subpart C—Loading and Stoma* Chart of Hazardous Motoriab 

1 1 7 T J 4 S loading and atorafe chart of haaardooa malarials. 

(a) Hasaxdoos materials must not be loaded, transposed or stored toee*iier, excel* as provided m 
Chart of Hazardous Materials shown In tbts section. 
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ctyphnate, a i m manntu, attro-
f y ^ M ^ pentaarytbrtle tetm-
nflrate. loUnano. bad mono-
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Chapter I—Materials Transportation Bureau 5 177.848 

i 1 fjI Hi 
lis*-* - « 

|5|fi If! 

Statutory Authority: MS s 116.07 subd 4 
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7045.1240 APPENDIX K. 
TYPE 3 - INLAND SHALLOW FRESH MARSHES. The soil is usually 

waterlogged during the growing season: often it is covered with as much as six 
inches or more of water. Vegetation includes, grasses, bulrushes, spikerushes, 
and various other marsh plants such as cattails, arrowheads, pickerelweed, and 
smartweeds. Common representatives in the north are reed, whitetop, rice 
cutgrass, carex, and giant burreed. In the southeast, maidencane, sawgrass, 
arrowhead, and pickerelweed are characteristic. These marshes may nearly fill 
shallow lake basins or sloughs, or they may border deep marshes on the 
landward side. They are also common as seep areas on irrigated lands. 

Marshes of this type are used extensively as nesting and feeding habitat in 
the pothole country of the north central states and elsewhere. In combination 
with deep fresh marshes (type 4), they constitute the principal production areas 
for waterfowl. Florida and Georgia are the only states where the majority of 
the shallow fresh marshes are considered to be of lesser importance to waterfowl. 
Florida alone contains more than two million acres of this type. 

Flyway area Acres 

1. Pacific north 33,700 
2. Pacific south 64,100 
3. Central north 817,600 
4. Central south 84,600 
5. Mississippi north 758,500 
6. Mississippi south 15,300 
7. Atlantic north 35,900 
8. Atlantic south 2,159,900 

TYPE 4 - INLAND DEEP FRESH MARSHES. The soil is covered with 
six inches to three feet or more of water during the growing season. Vegetation 
includes cattails, reeds, bulrushes, spikerushes, and wildrice. In open areas, 
pondweeds, naiads, coontail, watermilfoills, waterweeds, duckweeds, waterlilies, 
or spatterdocks may occur. Water hyacinth and waterprimroses form surface 
mats in some localities in the southeast. These deep marshes may almost 
completely fill shallow lake basins, potholes, limestone sinks, and sloughs, or they 
may border open water in such depressions. 

Deep fresh marshes constitute the best breeding habitat in the country, and 
they are also important feeding places. In the western states they are heavily 
used by migrating birds, especially diving ducks. Florida and Texas are the only 
states in which the vast majority of these marshes are not rated as being of 
primary importance to waterfowl. 

Flyway area Acres 

1. Pacific north 92,500 
2. Pacific south 62,500 
3. Central north 686,500 
4. Central south 46,800 
5. Mississippi north 427,700 
6. Mississippi south 21,500 
7. Atlantic north 25,700 
8. Atlantic south 984,100 

TYPE 5 - INLAND OPEN FRESH WATER. Shallow ponds and 
reservoirs are included in this type. Water is usually less than ten feet deep and 
is fringed by a border of emergent vegetation. Vegetation (mainly at water 
depths of less than six feet) includes pondweeds, naiads, wildcelery, coontail, 
watermilfoils, muskgrasses, waterlilies, spatterdocks, and (in the south) water 
hyacinth. 
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5511 HAZARDOUS WASTE RULES 7045.1240 

In the pothole country of the north central states, type 5 areas are used 
extensively as brood areas when, in midsummer and late summer, the less 
permanent marshes begin to dry out. The borders of such areas are used for 
nesting throughout the northern states. Where vegetation is plentiful, they are 
used in all sections of the country as feeding and resting areas by ducks, geese, 
and coots, especially during the migration period. 

Flyway area Acres 

1. Pacific north 40,500 
2. Pacific south 51,900 
3. Central north 676,800 
4. Central south 87,100 
5. Mississippi north 1,000,200 
6. Mississippi south 186,500 
7. Atlantic north 12,000 
8. Atlantic south 541,000 

Statutory Authority: MS s 116.07 subd 4 
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7045.1250 APPENDIX L. 

Appendix I—Representative Sampling Methods 

The methods and equipment used for samplings tvasic materials will vary Kith Ihc form and consistency of Ihc waste materials 
to be sampled. Samples collected using the sampling piutoculs listed below, for sampling waste with properties similar 10 the 
indicated materials, will be considered by ihc Agency lo be representative of the waste. 

Extremely viscous liquid—ASTM .Standard DI40-7Q Crushed or powdered material—ASTM Standard D.U6-75 Soil or 
rock-like material—ASTM Standard D W M ) Soil-like maicrial—ASTM Standard C M . W 

Fly Ash-like material—ASTM Siamlard D2IW-76 (ASTM Standards arc available from ASTM. 1916 Race Si.. Philadelphia. 
PA IVI0.i| 

Containerized liquid wastes—"COLIWASA" described in "Test Methods for (he Evaluation of Solid Waste. 
Physical Chemical Methods."' U.S. Hn> ironmemal Proieciitsn Agency. Office of Solid Waste. Washington. D.C. Itu*0. 
(Copies may be obtained from Solid Waste Information. U.S. Environmentjl Protection Agency. 26 W. St. Clair St.. 
Cincinnati. Ohio 45:hK| 

Liquid waste in pits, ponds, lagoons, and similar rcsers-oirs.—"Pond Sampler" described in "Test Methods for the 
Evaluation of Solid Waste. Physical Chemical Methods."' 

This manual also contains additional information on application of these protocols. 

Appendix II—EP Toxicity Test Procedure • 

A. Exiroctitm Pnntjurr th'Pt 

I. A representative sample of the waste to be tested (minimum size Itn crams) should be obtained using the methods specified 
in Appendix I or any other methods capable iff yielding a rcprcxcntatixc sample within ihc meaning of Part 2*0. . Tor detailed ' 
guidance un conducting the s annus aspects of the EP tee "Test Methods fot the Evaluation of Solid Waste. Ph> -KJ Chemical 
Methods." SW-846. U.S. Environmental Proles-lion Agency (Mike of Solid Waste. Washington. O.C. M M . ' i 

3. The sample should be separates! into its component liquid and solid phases using the method described in "Separation 
Procedure" below. If the solid tcsidue-' obtained using this method totals less than O.J'J of ihc original weight of the waste, the 
residue can be discaidcd~and the operator should treat the liquid phase as the extract and proceed immediately to Step », 

}. The solid material obtained from the Separation Procedure should be evaluUcsl for its panicle size. If the solid material has 
a surface area per gram of maicrial equal to. or greater than. ) . I cm : or passes through a V..< mm 111.775 iiwhl standard sic» e. the 
operator should proceed to Step 4. If ilie surface area is smaller or the particle si/e larger than specified above, the solid material 
should be prepared tar extraction by crushing, culling or grinding the material so that it passes through a •..« mm tO.}75 inch I 
sieve or. if the maicrial is in a tingle piece, by subjecting the material lo the "Structural Integrity Procedure"- described below. 

4. The solid maicrial obtained in Step 3 should be weighed and placed in an extractor with 16 times its weight of dcionized 
water. Do not allow the material to dry' prior to weighing. For purposes of this test, an acceptable extractor is one which will 

1 These methods ire also described in "Samplers and Sampttnt Procedures for HaxarJou* Waste Streams." EPA MsK.NMitll. Janwar) 1400. 
' Copies may be obtained from Solid Waste Information. U.S. kavirmmemal Protection. Agcy. 3* W. St. Clair Street. CiiMinnali. Ohio 

UX*. 
1 The percent solids is determined by drying ibr Alter pad at MrC mud it reaches cooslaai weight and then calculating the percent solids using 

the feUowing equation: 

(wsttght of pad * solidi 
- Hare wcithl at pad I « 100 - 1 solids 

Initial weight of sample 
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COMBINED 
f WEIGHT 

J3Kg 
1.731b) 

SAMPLE 

ELASTOMERIC* 
SAMPLE HOLDER 

•ELASTOMERIC SAMPLE HOLDER FABRICATED OF 
MATERIAL FIRM ENOUGH TO SUPPORT THE SAMPLE 

Figure 1 
COR/iPACTIOft TESTES 
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imparl sufficient agitation le I I K mixture ID nol only prevent stratification of ihe sample and extraction fluid Nil also insure lhal 
all sample surfaces arc coniiniHiusly brought into contact wilh well mixed extraction lljid. 

5. After the solid material and deioni/ed water are placed in the extractor. Ihe operator should begin acitaiion and measure 
Ihe pH of ihe solution in the extractor. If Ihe pH is greater ihan .Vu: ihe pH of ihc solution should he decreased to 5.1) - n.2 hy 
adding, 0.5 N acetic acid. If ihc pll is equal In or less than 5.0. no acclic acid should he added. The pH of ihc solution should he 
moniiored. as described below. during ihc course of ihe catraciion and if the pH rises above 5.2. 0.5N acclic acid should be 
added 10 bring Ihc pH down lo 5.0 z 0.2. Huwcser. in no event shall the aggregate amount of acid added lo ihc solution exceed 4 
ml of acid per gram of solid. The mixture should he agitated for 24 Imurs and maintained at 20-10 C IMC'- 104 Fl during this 
lime. II is recommended lhal ihc operator monitor and adjust the pH during the course of the extraction with a device "such at 
Ihc Type 45-A pH Controller manufactured by themtrix. Inc.. Hillshuro. Oregon A l l ) or its equivalent, in conjunction «ilb a 
metering pump and reservoir of U.5N acetic acid. If such a system is not available. Ihe following manual procedure shall be 
employed: 

(a) A pH meter should be calibrated in accordance with ihc manufacturer's specifications. 

(b) the pH of ihc volution should be checked and. if necessary. U.5N acetic acid should be manually added to Ihc extractor 
until the pH reaches 5.0 z 0.2. The pH of the solution should be adjusted ai 15. 50 and 60 minute intervals, mount to the next 
longer interval if the pH docs not have to be adjusted more than 0.5N pH units. 

(c) The adjustment procedure should be continued for at least 6 hours. 

(dl If al the end of the 24-hour extraction period, the pH of Ihc solution is not below 5.2 and the maximum amount of acid 14 
ml per gram of solidsl has not been added, the pi I should he adjusted In 5.0 = 0.2 and the extraction continued for an additional 
four hours, during w hich the pH should be adjusted al one hour intervals. 

6. Al the end of Ihc 24 hour extraction period. dcioni*ed water should be added to the extractor in an amount determined by 
Ihc following equation: 

V - ( 2 0 K \ \ ' ) - I 6 I \ V ) - A 

V • ml deionized »mcr-tu be added 
W - weight in grams of solid charged to extractor 
A • ml of 0.5N acclic acid added during cxtriction 

7. The material in the extractor should be separated into its component liquid and solid phases as described under 
"Separation Procedure." 

8. The liquids resulting from Steps 2 and 7 should be combined. This combined liquid lor the waste itself if it has less Ihan vs 
percent solids, as noted in Step 21 is the extract and should be analyzed for the presence of any of ihc contaminants specified in 
Tabic I of I 261.24 using the Analytical Procedures designated below. 

SrparatiiM Prticetliirr 

Equipment: A Alter holder, designed for Altraiion media having a nominal pore sine of 0.45 micrometers and capable of 
applying a 5.) kg'cnv 175 psil hydrostatic pressure to Ihe solution being filtered shall be used. For mixtures containing 
nonabsorpiivc solids, wheic separation can be affected without imposing a 5.) kg'cnv pressure differential, vacuum Alien 
employing a 0.45 micrometers Filler media can he used. I For further guidance on filtration equipment or procedures see "Test 
Methods for Evaluating Solid Waste. Ph>sical'Chcmical Methods."! 

Procedure:' 

(i) Following manufacturer's directions, ihe Alter unit should be assembled with a filter bed consisting of a 0.45 micrometer 

1 This procedure is intended to rcsuli in separation of ihe "free" liquid portion of the waste from any solid miner having a panicle site >0.4$ 
am. If ike umple will not niter, various other separation techniques can be used to aid in the ntirr.iion. As described above, pressure nlirjiiua it 
employed to speed tip the filtration process. This does not alter the nature of the separation. If liquid dor* not separate during filtration, ibe 
waste can he ccmrifuicd. If separation occurs during ccnirifugatioa the liquid portion tcratrifugatel is ftltcrcJ Ihrough the 0.45 nn filler prior to 
bccomini miscd with the liquid portion of the waste obtained from ibe initial filtration. Any material that will not pass through the filter after 
ccnlrifucaiion is con\«d«rrd a solid and is csiractcd. 
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niter membrane. For difficult or slow to Alter mixtures a prcfllicr bed consisting of the following prcAllcrt in increasing pore tile 
10.6} micrometer membrane, fine glass liber prcfilicr. and coarse glass Hber prcfiltcrl can be utcd. 

lit) The watte thouKJ be poured into the llllralion unit. 

(iiil The reservoir thould be slowly pressurized uniiT liquid begins to flow from the nitrate outlet at which point the pressure in 
the Ahcr thould be immediately lowered to 10-13 psig. Fdlrjlioo thould be continued until liquid Auw ccatct. 

(ivl The pretture thould be increated ttcpwiic in 10 psi incrementt to 73 nsig and Altraiion continued until flow ccatct or Ihe 
pressurizing gat begins lo exit from the filler outlet. 

(vl The Alter unit thould be deprctturized. the solid material removed and weighed and ihen transferred to the extraction 
•pparaiut. or. in Ihc case of final filtration prior to analysis, discarded. Ou not allow ihe material retained on the Alter pad lo dry 
prior to weighing. 

Ivil The liquid phase should be stored ( l 4*C for subsequent use in STEP —. 

B. Structural Integrity Procedure 

Equipment: A Structural Integrity Tester having a J. 18 cm 11.13 in. I diameter hammer weighing 0.33 kg (0.73 lbs. I and having 
a free fall of 13.14 cm 16 in.) shall be used. This device is available from Associated Design and Manufacturing Company. 
Alexandria. VA. 11314. as Pan No. 113. or it may be fabricated to meet ihe specifications shown in Figure I. 

/VotvuW: 

I. The sample holder should be Ailed with the material lo be tested. If the sample of waste it a large monolithic block, a 
ponton thould be cut from the block having the dimensions of a 3.3 cm tl.J in.l diameter a 7.1 cm I Ml in.I cylinder. For a 
ftsalcd waste, tamplet may he cast in the form of a 3.3 cm 11.3 in.l diameter * 7.1 cm 111 in.l cylinder for purposes of 
conducting this test. In such cases, the watte may be allowed to cure for 30 days prior lo further testing. 

1. The sample holder should be placed into ihe Structural Integrity Tester, then Ihe hummer should be raited to iit maximum 
height and dropped. This should he repecate fifteen limes. 

3. The material thould be removed from the sample, holder, weighed, and transferred to the extraction apparatus for 
extraction. 

Aiwtytirul /V IM rJurrs ft* AtuilyziiiK Kflrwt CtmtaminuHH 

The test methods fur analyzing the extract are as follows: 

I I I For arsenic, barium, cadmium, chromium, lead, mercury, selenium or tilver: "Methods for Analysis of Water and 
Wastes." Environmental Monitoring and Suppon Laboratory. Office oS Environmental Protection Agency. Cincinnaii. Ohio 
4316) (EPAKUll 4.7V-U10. March IV7VI. 

I l l For Endrin: Lindane: Methoxychlor: Tosaphene: 1.4-0:1.4.3-1 P Silver: in "Method's for Benzidine. Chlorinated Organic 
Compounds. Peniachlorophcnol ami Pesticides in Water and Wastewater." September IV?K. U.S. Environmental Protection 
Agency. Environmental Monitoring and Support Laboratory. Cincinnati. Ohio 42361. 

as standardized in "Test Methods for tlic Evaluation of Solid Waste. Ph> sical Chemical Methods." 

For all analyses, the method of standard addition shall he used for the quantification of species concentration. This method is 
described in "Test Methods for the Evaluation of Sola! Waste." I l l it also described in "Methods for Analysis of Water and 
Watiet.") 

Billing Code 63K0-0I-M 

|43 F.R. 33117. May 19. 19101 

Statutory Authority: MS s 116.07 subd 4 
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7045.1260 APPENDIX M. 

Title 49 C.F.R. 

i 172.202 Description of hazardous material on shipping papers. 

(al Each description of a hazardous material on the shipping paper must include— 

III The proper shipping name prescribed for the nuicri.il as required h) < 172.101. 
Ill The class prescribed for the material as required by I 172.lui. When the words of the pioper shipping name arc identical 

(excluding the entry "n.o.s.") with the words of the class, the inclusion of the cbss is not retniired. 
01 IKcservrdl 
Ml Except fur empty packaging*. Ihc total quantity thy weight, solumc. or as otherwise appropriatel of the hazardous, 

material coveted by the description. 

lb) The basic description specified in paragraphs tan 11 and 13X21 of this section must be shown in sequence except that the 
technical name of the material may be entered between the proper shipping name and the cbss. For example: "Gasoline. 
Flammable liquid": or "Flammable solid, n.o.s.": or "Corrosive liquid, n.o.s. Icaprylyl chloride), conosivc material." 

(c) The total quantity of the material cosered by one description must appear before or after, or both before and after, ihc 
description requited and authorized by Ibis subpart. 

. (I) Abbreviations may be used to specify the type of packaging and weight or volume. For example: 40 cyl. Nitrogen. 
Non-flammable Gas-HOO pounds: I box Cement, liquid n.o.s.. Flammable liquid. 25 lbs. 

(2) The type of packaging may be entered in any appropriate manner. 

iAmdl. I72-2VA. 41 FR 40*77. Sept. 20. I97f.| 

I 171.203 Additional description requirements. 

la) £rri»r»ii«M. Each shipping paper issued in connection with a shipment made under an exemption must bear the notation 
"DOT-E" followed by the exemption number assigned and so located that the notation is clearly associated with the description 
to which the exemption applies. 

(b) LiniitrJ i/iifinfiries. The description for a material defined as "limited quantities" in Ihis subchapter mux! include the 
wxirds "Limited Quantities" or "Ltd. 0l>-v following Ihc basic description. 

(c> JWUMI'HV ra/u. The description for a shipment of hbsiing caps must have an entt) slating the number of caps in Ihc 
shipment, either before or after the basic description. 

(d) Raditurthe material. (II The description for a.shipment of radioactive material must include the following additional 
entries as appropriate1 -

lit lite name of each radionuclide in the radioactive material that is listed in I l7J.JV0of this subchapter. Abbreviations, eg.. 
"""Mo" are authoriicd. 

(Ml A description of the physical and chemical form of the material, if the material is not in special form. 

(iiil The activity contained in each package of the shipment in terms of curies, milliciiriex. or microcuries. Abbreviations are 
authorized. 

(iv) The category of bhel applied to each package in the shipment. For example: "RADIOACTIVE WHITE-I." 
(v) The transport index assigned lo each package in the shipment hearing RADIOACTIVE YELLOsV-ll or RADIOACTIVE 

YELLOW-III labels. 

(vi) For I shipment of fissile radioactive materials— 

(A) The words "Fissile Exempt:" if the package is exempt pursuant to I l7)..<yMal of this subchapter, or 

IB) If not exempt, the fissile class of each package in ihc shipment, pursuant to I l7J.3Wiai of Ihis subchapter: and 

(C) For a Fissile Cbss III shipment, the additional notation: "Warning—Fissile Cbss III Shipment. Do not Load More than 
' * * Packages per Vehicle." I Asterisks to he replaced by appropriate number. I "In loading and Storage Areas. Keep al Least 
20 Feel (6 Meters) front Other Packages Bearing Radioactive Labels." 

(Dl If a Fissile Class III shipment is to be transported by water, the supplementary notation musi also include the following 
statement: "For shipment by water, only one Fissile Class III shipment is permitted in each hold." 

(viil For a package approved by the U.S. Energy Research and Development Administration lERDAI or U.S. Nuclear 
Regulatory Commission (USNRCl. a notation of the package identification marking as prescribed in the applicable EKDA or 
USNRC approval. (See I 173.393a of the subchapter.) 

(viii) For an export shipment or a shipment in a foreignmade package, a nutation of the package identification marking at 
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prescribed in Ihc applicable International Atomic Energy Agency (IAEA) Certificate of Competent Authority which hat been 
issued for the package. (Set I l73.3V3h(al(3> of the subchapter.) 

(is.) For a shipment of radioactive materials being offered and accepted for transportation and transported within the United 
States under the provisions of I 171.12tct of this subchapter, the shipping paper shall be annotated with Ihc following entry: 

This shipment contains packages of Type A/low specific activity radioactive materials limited in accordance with Ihc 197) 
IAEA Regulations, pursuant to the provisions of 4V CI-'K I7l.l2lcl. I Non-applicable entry lu be deleted.) 

Ic) Empty packagingt. For other than a lank car. Ihc description on the shipping paper for an empty packaging containing the 
residue of a hazardous material may contain the tsordlsi "EMPTY": or "EMPTY: Last contained followed by Ihc name 
of the haiarduus material last contained in the packaging. This entry may be before or after the basic description. For empty 
tank cars, sec I I74.2J4CI of this subchapter. •»• 

(f) TraMi/wriaiitm by air. When a package containing a hazardous material is offered for transportation by air and this 
subchapter prohibits its transportation aboard passenger-carrying aircraft, the words "Cargo-only aircraft" must be entered 
after ihc basic description. 

tgl Tmnspuriaiiam by rait, t l ) The shipping paper for a rail car containing a hazardous material must contain ihc notation 
"Placarded" followed by Ihc name of the placard required fur the rail car. 

|2> The shipping paper for each sxcification DOT II2A or 114A tank car (without head shields) containing a flammable 
compressed gas must contain the notation. "DOT I I2A" or "DOT IMA." as appropriate, and either "Musi be handled in 
accordance wiih FKA E.O. No. i" or "Shove lo rest per E.O. No. 3." 

Ihl Trumponaiiim by highway. Following the bask description for a hazardous material in a specification MC J JO or MC 331 
cargo lank made of quenched and tempered siccl. there must be entered for— 

I I I AmhyJrtws amnMniu. lilThc words "0.2 per cent water" to indicate the suitability for shipping anhydrous ammonia in Ihc 
cargo tank as authorized by I 177.117 of this subchapter, or 

liil The words "NOT FOR Q AND T TANKS" w-hen ihc anhydrous ammonia dues not contain 0.2 per cent or more water by 
weight. 

(21 UanrfifJ prirvinm jriii. The word "Non-corrosive" or "Non-cor" to indicate the suitability for shipment of Ihc 
"Non-corrosisc" liquclicd petroleum gas offered for transportation by cargo lank as authorized by I I73.)l5iaitl> Note 13 of 
•his subchapter. 

li) r«m</•""""'"< *v xnlrr. I l l Each shipment by water must have Ihc following additional shipping paper entries: 

tit Identification of the type of packages such as'barrels, drums, cylinders, and boxes. 

liil The number of each type of package including those in a freight container or on a pallet, and 

liiil The gross weight of each type of package or the indisidual gross weigh! of each package. 

(2l The shipping paper for a hazardous material offered for transportation by water to any country outside the United States 
must have in parenthesis the technical name of the material following ihe proper shipping name when the material is described 
by a"n.o.s." entry in t 172. IUI. ForEsantple: Corrosive liquid, n.o.s. tcaprslvlchloriJct. Corrosise material. However, for a 
mixture, only the technical name of any hazardous material giving the misiurc iis hazardous properties must be identified. 

(31 The entry "Skin corrosive only" must be included to also authorize "under deck" stowage for corrosive liquid. n.o.s. 
and corrosive solid, n.o.s. that meet only the corrosion to skin criteria of i I73.240talil). 

149 U.S.C. IKOJ. IWM. ISOII 

(Amdi. I72-29A. 41 FR 40677. Sept. 20. 1976. as amended by Aindt. 172-2911. 41 KR MUM. Dec. 30. 1976: Amdt. 172-41.4J FR 
10918. Mar.' 16. 1971: Amdi. 172-43. 43 KR JV7VI. Sept. 7. I97g| 

Statutory Authority: MS s 116.07 subd 4 
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